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TR AT L4 A B U IHIZ AL TE AR T I
Ve m TR R Il A7 T I 1 i | 1 AR
JB R IE B R B (] 2) (RRARUN, 1992) ; 14K
PE XU T AT LR R A ) R a4 002 2030 T LASCE
TR TT (B 45 855, 1999) s A K A S T IR R B
BBzl (L 3) , Ja 8 D IR 1 B A ol T L

Pl 3 L7 98 Tt P Sk i AR BE 1T (51 B B R 46 ,2015)
Fig. 3 Yoredale cycle of outcrop in Zibo coalfield, Shandong ( from Lii Dawei et al. , 2015&)



1200 Mo R

it I 2021 4F

AR | L1 PG S S O T RE S22 Vg o s 19 < S S T (A A
1979) .
1.1.3 BHEMWAKE

S22 THUN Ay R S VB D2 P A Ty e 3 - i
WS (1997) , A KA BT EKE] 3~5 m H &
% DRORATEE R IK 10 m VU, A8 255 30
m, B E S AR SRS, R
X S I MREERE I E A PR X
ARV (A3 T A 0 0 K B R A b W T K Ol IE R R
FE . PEMREN EUAE (1993) , s fb A K LS & &
15% ~40% , 5 125 AT 35 92% , VAR fs 10 | rp 45 i e &2
BSEHEEAR Ry F H R AR NMEBOE mHEY . AALTE,
AR SRS RGN & T 2 H)TEh MY
I BAFER G AR, H 2N
A (KR, &5 1 40% ~90% , 45 Fh 4t /I | 14 v
AT DL IR A B R DA R AP
R SR D AT AR, Bl VR AR S i AE
P S 1) A 920 1Y) A T R R AR AR R, T
FEM R A KA T T, — e R AT
IS A B 22 A/ N B R A A AR Ak A, e JoT RN ek
) A, X UL TR A S R R AR
TR 0 2 Ay WORE 3 XURE X RSk 1 v s
T2 B WU PRUAREX— XUHr 8 AR 2k Y Y sz ke
TR S K —— MR BE R OK —— B vk 55 5
Vo /K THE PR DO s MR B B e 2 2 B
TR YR 3, HEM R 2 DU K R R KT 3~ 5
m T/NT 12~15 m; Ay Eh R 7%0~37. 65%o, 15 7K IR
16.9~23.2 C,
1.2 HEEESEZ A HECUTR

TR ] L Py ity 55 2 B A IS A )
BEMERE, PEZERE455(2005) , = B /N B EEE 42
I S R0 =, B R B L AR
RSB TN 3 P BRI A DR, JE R E A
PR, ZEGE W — A IF AR e IR TR B R
W B ESE BN, L i 5, 2 220 m, [7]
JAHAS AR 5 B LANAARYE B, B IRK B
Wik, ZE TR R K, H il B 24 AR i [l
AN SRy PR i 2 1 SRR 4 b
1.3 RI|IUAUFESF AR /RAIER K E R R %

FEARIRTE Il B2 AR O — B K IR AR R 1Y
DUBUTA AR B w0 K . — R B2
SR K AT B R SR BRI AL 1Y, A I K Z A
R RECGOK DU, )2 5 TN A K A 2 Tl T ik
T IRARB B IR B 2EATE R, AR P54

(R GRS P T 42, A S T 7K PR 2 R 1)
X E 12 3l X HEe T T B SRBE LA,
FEMELL ATA I 2 )2 5 5 1 2R E 0] 42950 fif R
e 11 PR 58 2 T A B AN 2o 2% 5 = O R 142
ERAR N R RN

B4 e RN R v IR S A A 2 (]
T 2B K GG IR B DURUT S We 7 Bl
BB AT A B A 2 2 e fkanbml k2 e

A G 5 A BT AH 2 30 | w7 BER S
Wi GYEE—RE R EIUT &, BfrE ISy
AR T, A BEAS 2] IE A 1 IR ——3X w2 SRR 1
AR | U A T Rk i A i ) R T A T
2 ZARURBE IR FIEH R

— AR
2.1 BREHIINENER

IAESEF T it WA RE T 7 2D AR IR
SR KIETRUE T I A A28 50T A SR AR
AR R R B BE MR 2o B2 A £ o B TS A, o) 346
BE AR A ™ H B I | T 3 AT R AR B MR R AT
PEE AR TR VD TR B KB AR | P A
e Y BRI EREE AOTE R

(1) A AT LASE 1 PR 58 o A ) AN AAE 30 58 38
2R A5 DAt A 4 T L6 = W45 (2014) 48
Y2 RS A AR ) A R B AR s vy e 2
WEIEER , (YRS s RIS MG , 76 AR
ZeM N RS N AR K

(2) FHBLRERS PR K o AR BN e RS T i 2
SRILREWER , KRS T R i, 2R
R ZR R PSS B 4 ) 48 R 55 45 (2017) BF9E,
PIHR 2 53 WA I K 22 TSR s 1 e A o
AR IRGZEVERT, 5 Ko 1Y A ik B A 28 o 40 A 2%
TR ARG PR BE LU MR IR AR 2R %% 1 AT
ST R RAVE ], 22 fif 1 KO B2 B Y ol
(VILABLHESE , 2020) 5 A7 45 RN 2 45 119 DR AR 2 B T
TA] AL AT R 3 A P BB ) RS T TRTIE e 1 ) ] A S
L,

(3) AEB IR T3 7K R < AR A PR 5 7K 0 1 (] B 48
B RARK JESE o RAR I, BN 3%, i &
IR AHPIE LAY | U o VB 3 B AR 38 R /K g
71,355 300% ~400% , P\ T I 15907 0 i 1 98 2% TR
b0 T KA 5 e VR EEIRAR e sk AU E HDE
R 8 G ST A R v B ) 1 2 e 2 R R £
HEULUE 2, YT O AR I B B K2, BELAE TR E K Y



%5 3

A5 LUK R LR 2 F L

PIAedb v i i iy A= AR R TR 1] 1201

T T A ) VR PR AR R R R R A
T B 7K AL (A EZ5REE,2009) o

(4) FEARA 5 S P 5 21 ¥ 55 (2010) BFFE A
Sk AR 3 AR b B RRAE S, DT A Hh R R
T YIRS P T 2 0 A A R R AR I A S L
1M HL, XA e A H e Jey BR A bl 1 2 10 A2 3 b % 3
2, 0] LA b S 2R 2 R 2, A A
FERGTR T =BG, DT A BAT %) A RAE B o0 A
HNARE
2.2 HiSREREHRNEY

HiT g s B S A A et — S el RBP4 R
A7 3 20 S SR o R AR R
Yy W R S AT S R L AR B B, IR
st A R A2 R AR e R LA R R e, S AR A2 KB
TAERHAT, HE LI T AMR AR BRI R VR BT
WIEEAE  XFER A AR T, T8 A T &34 2 M
TP R R BE IR B 2 R B R L
FEHES AR 5 T BN G T AR T AL
2.3 HEEREEKX

TIUVERTE AN T HR S0 RMEZ 0 B AR B
L2 R TR TG M A 5 728 1 R i S 7y S s B0 A
Y EREY RAR AL  HES h T IRIEE AR R E
BEAADIBE R = SIER, 20 T h AR
KX (A E#R,2009) .

AR R I ORI AU R TE
L 28 PG 553 A0 T8 A2 0T 3 TR 0 A5 1 i T AR P B
il i | A R Bl B B, A 1) = SRR e )
Tl GEFS TR AR VR T A R v B 5 R A
ZEE R R RSSO, 1 Ak R 5 R e 5 ) BRACAE A A
AEACSRANN | B IR T W AR R b
R AR 5 2 SR BT RER

LGS AR Y R ORI s 1 9T 3 ) 485 7 R e, R IR
VIR A ) e R R PR T R S T B, R
TG #E—P R E s T XRS5 3
RAFE BT PR AL, SO A ) R DA
JR BRI, 2 0L, AT AR B | e il
O s T A s A B B 3 A AR AR 2
b i A iSRS A i 2 M SRk A AL
grimAb RREfL UL R BRI I TC R U E
FREERE Ve BEFERKNRE LT, MEWEE
(1999) Aedb s hirid ey A= AC A B D A = LT
WA AT 1500000 km® [ SR A5G0, F2 B T 24 A A
B VR IR B R SR

3 UK [PIE Bt R o0 Ar

3.1 BEEH

TR 5 B, TEAE A R s B AR T 1 R 5 A
PRI =, VIR NI 3 o0 e A FR 4V 2 R )
TE T30 ) [ A TR ME S . BE A TR AR | e i
PV G R SR 0 BRI ER B, Hh = A W e = A
PIHTZ: BT — AR S e | i — 20 R 5
ki Gz FEE P L A R AL E
B Te IR EE
3.2 B
3.2.1 SEEHEHENESMER

TR KR B A TR, e -3 IE RUTY
R A K B i AR K A A R R K
T TR , TN 2 16 5 B 30 2AS LT £ A A ik 1) oA
ARZEAY , FE MR AN I, PR AP A A Ve e SR AN
vy [ BSp K TOUFE VR IR K ] 138 & Ve TR e
R H

[ U0 2 2% IR AR AASeEREL e 17 Vg 7K e
(L, b T T K BRI O RHEVE PRI K ) B3 e,
Bifi 5 T A= /K A5 L T, FREJECHAR S 1% sl A e /)N T ) il
e ) SeB A B, — 2D AR BRI AR | S X K
SCRAME, rT R RNYIR X, sh AU IR 5 o P
T RS S TRD L v AR TR TR X
KIE,

VR TRT L RN 97 T i H5H5 BAE P e % e R R
J& , SRR XU T A A ol 407 28 P Y v A
KJese)z B 2 AR B 25 0 A A RS B F B 4
e AT, e R DT DTN . o 1 SRR
YA LE BB K, SE TR T SR I et s Ve e FAE
FREZ RN, S e I T — Bt ] SR 5k
L 225 B e AR TR B TG A 218 T DR,
TV 1S LIS, 3843 T AR e 1 TR 3 B 3 T o o 5 s
M
3.2.2 BEETRAZIKE IR H

st b RER Ak R R A A3 WA PR 3R 1 A
YOI R, e S D2 A TR R i (BB
45,2019) , WA DR AN, shaS e in v E
IKJG A e e FR ] T Rl s S A AR A
AR AR H T FE T O I K AR K A K A A
W OKAESY BUEY, 5 E TR LB RIEA, DL
K5 I BUA BEES AR HE T A AR (1 4) , =
.



1202 Mo R

it

2021 4E

P 4 R T B BB IR R Hh A DURUR TR

Fig. 4 sedimentary map of modern shallow sea carbonate
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My view on the formation mechanism of the Yoredale cycle

——A case study of Late Paleozoic coal formation deposits in the North China Craton

SHI Yanqiang
Beijing Dadigaoke Geological Exploration Co. Ltd. , Beijing, 100040

Abstract ; Yoredale cycle, including limestone, coal seam and terrigenous clastic rock, is characterized by
direct sedimentary contact between coal seam roof and marine limestone. Previous studies have given several
completely different causes for this cycle. In order to explore the real formation mechanism of the cycle, the
sedimentary characteristics of coal accumulation period in geological history are compared with the sedimentary
regularities of modern vegetation, peat—swamp and carbonate rock. The analysis results show that the plants were
extremely prosperous in the coal accumulation period of geological history, and dominated the basin evolution stage.
Under the confinement of advance vegetation, extremely less terrigenous debris input into the basin, forming a
dynamic peat—swamp. After the peat—swamp is covered by water, even shallow water is very clear. The formation
of limestone is promoted by the interaction of aquatic organisms with the deposited organic matter, and the
subsequent diagenesis cementation. From the top of the coal seam to the bottom of the limestone, it represents the
littoral without detrital input, forming a sedimentary sequence with gradually increasing water depth. Limestone and
underlying coal seam are continuous deposition. The formation of Yoredale cycle is due to the limitation of
terrigenous clastic input by advance vegetation, which leads to clear and normal transgressive and regressive
sediments. Although the thickness of limestone and coal seam is not very large, the lateral continuity is good. The
coal seam thickens and the limestone thins in the direction of terrigenous source, while the coal seam thins and the
limestone thickens in the direction of sea. Thick coal seam can be formed in the continental direction of the
Yoredale cycle. The discovery of the truth of Yoredale cycle has laid a solid foundation for the study of sedimentary
paleogeography and sequence stratigraphy, as well as accurate regional correlation and exploration of coal
accumulation regularity.

Keywords: Yoredale cycle; advance vegetation; dynamic peat—swamp; terrigenous detritus; dynamic coal
accumulation model; carbonate deposition; North China Craton
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