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Abstract Four representative coal-bearing basins, including the Late Paleozoic North China epi-
continental sea basin and the marginal sea basins of the South China Sea, were selected for a comparative
analysis of the formation and evolutionary characteristics of autochthonous and allochthonous peat mires.
The identification features for coal seams formed by autochthonous and allochthonous peat mires are
proposed, and the differences between the two types of peat mires are summarized in terms of peat material
accumulation, coal seam architecture, coal-interbed interfaces, and paleosol development. In addition,
the characteristic attributes of allochthonous peat mires are elucidated. Research indicates that peat mires
serve as the primary carriers of coal formation, represent a key type of sedimentary environment, and
constitute a distinctive and significant feature of basin palaeogeography. Its significance and value lie in the
following aspects: the attributes of sedimentary basins vary, and the palaeogeographic characteristics of
autochthonous and allochthonous peat mires differ accordingly. The development and evolution of two mire
types constitute important events in the evolution of coal-forming environments within basins; during the
Late Paleozoic, frequent marine transgressions in the North China Basin not only suppressed peat mire
development but also preserved peat material, producing a distinctive stratigraphic association in which
marine transgressive layers are in direct contact with coal seams. The palacogeography of transgression
events represents a typical landscape of autochthonous peat mires; analysis of peat mire formation and
evolution in the Huangxian terrestrial lacustrine faulted basin and the northern depression of the Pearl
River Mouth Basin reveals that tectonic activity exerted a primary control on basin infill as well as on the
development and evolution of peat mires. On steep slopes, unstable autochthonous mires were established ,
whereas stable autochthonous mires formed on gentle slopes. During critical stages of basin evolution,
stable allochthonous mires developed in lacustrine or shallow-water settings, giving rise to the distinctive
coal-oil shale assemblages.

Key words allochthonous peat mires, coal-forming palaeogeography, coal seam structure, trans-
gressive coal formation, peat material accumulation

About the first author LI Zengxue, born in 1954, obtained a doctoral degree in coalfield, oil
and gas geology, and Exploration from China University of Geosciences ( Beijing) in 1995, is currently a
professor and doctoral supervisor at the College of Earth Science and Engineering, Shandong University of
Science and Technology. He is mainly engaged in teaching and research in the fields of energy geology,
sedimentology, and sequence stratigraphy. E-mail; lizengxue@126.com.

About the corresponding author ZHENG Xue, born in 1989, obtained a doctoral degree in
geochemistry from China University of Mining and Technology ( Beijing) in 2018, is currently an
associate professor at the School of Earth Science and Engineering, Shandong University of Science and
Technology. She is mainly engaged in research on key metals in coal measures and coal geology. E-mail ;

zhengxue @sdust.edu.cn.

0 5|5

U8 ¢ T8 VPF 2 IR b v — AR B 1) oy PR S R
(MR, 1979; shifEfitgde, 1980; £
FRZRAE | 1993; ZEMSZ4E 0 2009; Liet al., 2009)
PR BT i IR 2k A ) BRS AE Wp Ae 24 1R

&R 77 1 o K 2 U8 e ) ot i) SR R B R B R AR
P T G R A MR AR b HAH BAE A5 A
R Mt 2 S A T 7 O BB P i R F R R
@ (Doyle et al., 2010; Fagherazzi et al., 2019;
Dai et al., 2020; Utescher et al., 2021; Delusina



‘(IM K

B2WE H2H

ZEHE RS RS LY TR PETE I 1 A0 1 ot 3 BE AR AR 449

et al., 2022; Zhang et al., 2022; ZEH , 2025),
HheE B N PR R LR YIS IR AF T 2R, DX A 3
FH A - TS AL S BOR SR E TR L DURRY A B
B SE A I 45 2 B 2 B9 421 I 3% (Prokopovich, 19855
Van Asselen et al., 2009, 2010; Flores, 2013) .

Ve W) BT i 5 5 A/ BB T ik v 45 3 252 1 52
br b2 TR B IEFE IR S EE SR, CAW
WEHh R 22 FE S (ZRBE 2445 2009; Li et al., 2009)
Xf TR — A e B2 R T BE A B . A ]
M, HFEE E— g2 NS Z U
Fooobr BRI M bR 22 R (AR o A,
2021; Liet al., 2021a, 2021b), SEPR KB FK
WIRER I — RO E 2. U 22
T2 o [RS8 58 P B AR T SR e 9 I 1) o5 — b
B, BAE/BA (A BuERE . B wiEw
) A T AN (BHRSE, 2022),

ARG K SCERE B AL, AT RE XY
e ¢ WA B S A S Y A ) L BR A 2 R AT 7 A T
KW (Wang et al., 2019) . %A FERA IR
M EY) 25k (Lindsay, 2018), BEAYIE A K
b Ean (O’Keefe et al., 2011, 2013), JBRY)
J5% AT A AN J2 R i e v i 0 I B, A e
LW WITFC R HRKIBFERALIRKER T Y
FOR R e W) BT B RTE S DU 1Y IR JRUAE BIL
il B R 22 5, BERTE R T R AT IEA AL
TR — ke i oh, B E S 2 H B IR R M L B
S, RS XS AR A PLET, A R R
fehcsai, HEKR (J2) hEISMITHREER R
REEFR YA, TEL, K
J1. WIRSSMEY AC HAEE L, IR ARG P
HEA RSy o MR IE LA AR B SO (L
et al., 2021a), X2 A PLBA B8 By o i
o, WRFMERZLEA 2 U8 A EUEE, W
BMRR I BRGNS, REAMLSE, Mol
e I 1 5 AR/ B 11 L 28 908 o T 9 1 30) B R PR RO |
i, MAEPBIVE %, 3R IE B e — M
TR CPILRSG”, RRGIH AT MG LHLEE
WROE R, Wiz . RAEVIRM r R MAE (Li et al.,
2021b; Zhao et al., 2021),

I3t i AF 5 19 o 3 S R R TR SR A
DU, Gl ZAERILERAIRR , B INR BN IR
XA B TR AZO RS, T R BT

SN B VN E R i VIR Y P i
SESCIRRR, ) 2 B LA R R S L BT
AN TR = W N TR R T 1 B B S LY
JEA )RR A S o AT A BRI S TR AR A T R
P SR AN 1 )k B B A R SR AL SR A R —
AR AR IR 07 AR DI N IR 4
Mo PR BE ARG 7 S AN AT LR I IE BA AR ) A 1
Oty BRSO R BT I RE A A% S 1 e e
TR S Ve sy T 45 2 1 SR B/ 4R E AT B o & b
B 7 JX L R] AT i B S8 T E B R .

BRI, BR T B — BB kA, B
ARERIE, 4R T R BT R 19 W) 5 5E 42 A R] T 6
Pl B, AR s ok, Rk AR R AT
R LR Y A, AN REA:
W EM “HE—REILRST MR IE .
DR ot R4 JFS 10 AR 2 B S R B 55 7 2k T BE A fiE 2
M S R PR T PR R SR W s R AR/ R ERHL B . I
Sh, PRI B NS R IR R S E RO A
oA FE A AE 5 T B AR, 20215 A AR
2022; ¥ EALEE, 2022; Sun et al., 2022, 2023),

Vi i I < 30 A B e T e 5 T T 5 5
B, R AR R T DA S £ FSUE 4 e 8 A T R T A
BURIT ST, 2 DA R AR o B o 2R 4T BB
PERWE, gkl TR IR B RS R AL
JEYE” RE L, IR AR A B SO AT X R
O I, T S S e A O R A A
M HA

VIR AR (9 I LA 5 S 07 1 R PR AF 9 1) T 2
SCRIMEAE T2 (1) 20 2B/ 4R, DR R
BRI S LB Y, BIE— 32 R e sk
AP AR RInE—&, i KRR, T
PERBAT . RO XA T — A
[7i Fsf U3 AN [ 5 BESORE A T B e R A, P B 3 20
AFEZIE ot B A A R (2) R
HIJG2EfE 1990 AR AU T “ W Ho” &
(B WA, 1992), FIRABESE B A8 )Z T8 1 AL
e, CRERAMEE. (3) 5 HR M-S AR
P B, BRI RS, A TR R SE R B
YRR o BIVE M 5 A7 L A A oA T AT X L 11 )
—HE)Z AT REAFAE— R o SR 5 — R
AREJE S AR, X 2 BEAT 20 X L A RE IR )
Ko EAE Rl SERAk LR TR T 5 U BT T AL



‘(IM K

450 + W E

1% 2026 4 4 F

HOEAELE, 1999, 2000; R, 1994; Ry
55, 2003, 2006) , 5 SR A 5T 19 BLIE T
Frd o MM ROEFEE BOR B, A BRI 2
X IV B PR S5 A YR B TR 1 o (ELATE SR AT AE XS T 57 ML AR
MEZAMB G, (4) HMERKNEA, LA
BHRETE W3R 5T e Bk 1, )R Y PR T O AN
AR B S A TR A A AR Sy, TR A IR
JEUBRL S R, R ¢ TR P B DA R S A
Pho (5) Vs B AL 5 5 000 P ik 50 1) die 44
fi, AR B B AR R AL R
FUEEWRSE, Ul 20 IS i 2 T 5 4 3 SO B A7 1) 1Y ol 3t
BHPREE o AR B T BB Z R IR e R T
Y, B SR ALY AT FEE B, B R R
AR 2 e AR A0 TS AR A2 2R, ik T BEAF AE —
LE B R & AR B WAL . A IR AT
AR S T A REARAF IE BN o 1E L FEAH | 7745 2
B, A AT A DURR Z U A4 % WAL AR

1 REASRHLERBEFNEXEE
RHES R

1.1 R[E) B MR R IR L R o
AW TERE TAF & T WX At £ il — — B bl

R, HEMELGME . 8BRS
BRYT 1AL Rl AR S B DURR SE B s 2 5 B ok
SEAE AR SRRSO 5T, U HR R R IR K T M
B BT I R A/ B . PR T R 5
WRERY LB M, A BT LA ST 25 i pSORE 0 8
R EAAE AR (GR 15 B 1) AILE
H, BARARFE IR G, (A A H
AURREAE o XTI &, PR OB A JRE L 25
My RRENE L BB CJUHORBE R K B
HER Y, MR G o g B A RS AL SE )
i, #MAAHEHZETEGER D,

Ao b A ¢ 2l — T B 0 KTl 3 T 4 U 18 Py A
JRULZ O, AiRRsE, BOREE AT LIX .
BEJZ— A TR e by, A IZ RS 2, WE £
ERAE, HHREEREEE —BA BT 10m,
RSB IE AR POA SR AL A WA A P I
T T 320 % 435 b 15 TR YT 1 435 IS 3 B T R ) M2
BEREZ, BEBR, (URTEERK, ARAR
E— AR ERIZE, B MELIX L, HAR T BB
FHWT R AR R R AL, SRR 1,04~
13.7m, RUEMEILERE 2, ARsE . B . R
BIZXA LT, KRR Ko fifdase, S
WMITEAF KRB RRAR (FH#E, 2010a;

F1 AT HABIMBERTRFALER

Table 1 Comparison of stratigraphic and sedimentary characteristics of four typical basins
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Fig. 1 Typical coal basins for dissection of peat mires formation, evolution and comparative study
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Fig. 2 Allochthonous and autochthonous peat mire models of gentle/ steep slope in fault basins( a case study of the Huangxian Basin)
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