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Morphologic Association of Microbially Induced Sedimentary Structures As
Paleoenvironment Indicator: An Example from Meso- to Neo-Proterozoic
Siliciclastics of Southern North China Platform
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Abstract: Microbially induced sedimentary structures (MISS) are derived from the interaction of microbes and sedimentation by
various geological processes, and have been studied more often as biosignature for early life, while their significance in paleoen-
vironmental analysis has not been adequately studied yet. Our study shows that the Ruyang (Pt;) and Luoyu Groups (Pt;) in
the southern North China Platform are dominated by peritidal silisiclastics with abundant MISS, especially those related with
mat destruction, and indicates that the morphologic variation and association of MISS are largely influenced by topography. The
topography, to some extent, determines the hydrodynamics, substrate exposure duration and water supplement, and exerts in-
fluence on mat growth and their destruction, and in turn influence the morphology of MISS, especially in peritidal environ-
ments. From the subtidal to supratidal, four zones have been recognized, each of them with its own distinctiveness in MISS
morphological association. The subtidal to lower intertidal zone is short of in situ MISS but has some redeposited mat chips,
while the upper intertidal is featured by mat protected ripple marks and chips. The lower supertidal is rich in various MISS, es-

pecially sand cracks, for its low hydrodynamics, sufficient water supplement and frequently exposed environment, with thick
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mats, while the upper supertidal abounds smaller sand cracks than those in lower supertidal zone due to relatively thin microbial

mats. Thus, Meso- to Neo-proterozoic MISS from the southern North China Platform show that the morphologic association of

MISS can be used as good indicators for paleoenvironmental reconstruction.

Key words: North China Platform; microbially induced sedimentary structures (MISS); morphologic association; sedimentary

facies; paleoenvironmental indicator; stratigraphy.
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Fig. 1 Stratigraphic succession of the Meso- to Neo-proterozic in Lushan, western of Henan and sketch geologic map of study area
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Fig. 2 Photographs showing morphology of the MISS from subtidal to lower supertidal in Meso- to Neo-proterozic, Lushan,

western Henan
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MYPRERE . AR B A SR SRR SE T 2 3008 i K b
)RR — TRE AR A, MR ARIE A F 2
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Fig. 3 Photographs showing morphology of the MISS from supertidal in Meso- to Neo-proterozic, Lushan, western Henan
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2003; Banerjee and Jeevankumar, 2005; Gerdes,
2007). TE R FER L 10 JZ v 3 TR 3 B Bl A B hy 4
Hii (Prave, 2002) . A7 AR RN “ G B " 1 (Po-
rada and Bouougri, 2007). BFfL /N S5EYE &
B IR AR, KB 11 B[R] kK Do L/ (B B



1040 HoBRRE R E TR A 4R

5 36 &

Fi4E,2008).

5 B R AR AT R R R A
MISS F= 2 b 28 {H 2 AR h & & b 240 1
ETUARNS B —, — 52 40K 1Y T A R I IR (&
3353k GE L 2K G A Al R B K P Rk
H Y EAUCFN A B — , AR /D s R 275 R b L s
N2 € R el w7 DA B S L R S8 S I
JIEIR FEARXT AL, © 288 7 R A Wy AR K i
A BT ISR W A T 65 i T e LA TS i A J5E R
bR 4k, ORS00 5 2. 3. 2 rh b A W] 2
DI A DCHF 10 2 — i b 0 53 T U0 AR U T e
SRR ITE A0 GX 2 X! T% XA e 2444 1
bR DL 3j, Sk R THI A 3 ) » 3X R D 2444 1 78
A B A PR — s TE A s b
i EERTURAE Th JCH R R X - R I % i Y
BEHNA T & F RURAT MISS ffa#. Noffke et al.
(2006b) Xt g dE Witwatersrand #8 #f (2. 9 Ga)
MISS 734 #6471 58 I MISS — i & & T i
H— IR R FEAT I, I FR T4 R TTARAR . 21 2
REM—HEARE — e s B2, X 54 XM
SN O —2

3 Phe

3.1 MISS X EZMEIEFE R

Xof BRI 1 i B A R T 5 R B AR
JE PR 0 5 AR S B8 R R R G S A=
KA 4 [ & (Bose and Chafetz, 2009; 51 B
FAF,2008). M) At AR Ay b, S
JEL S Y 0 0 O T B B S AR W A
K323 1R 5 W By T 05 AR Sh s B A A Y
G R IR PR 1 i o (50 G026 W S R AE AL 23 ROR
BEAR. 76 Mellum 550 Tunisia ¥ 5 X 80 0 5 58
A AL #E N (Gerdes et al. , 2000). {H7E
AR B RRTFERD . R AEYE L E
FEAREEH TR R KB ) F5 A TR R O R TR
FIZ WL S AR FR I 0], FE7K B 7 S5 i ) R Ay
— W) R AR S WA (R0 Bl 28 B SR R A
KA AR Wy B T e LU 158 42 & & I A 9 G
(Noffke er al. , 2008) , iX &l )7 LA T LA /A
i MISS &8 B i N 2 —. DURLE R A 9
A 32 SR I T A I ] (D 1~ 2
JED AR DCRR ) 3 55 A BB TR iU W] 2 1) B A W 03 )22
(Gerdes, 2007) , AR PUFR B ZAR =y . W) H REIE B

ST UL A A O . 6 R 4 sl VR 5 TR
BRI ISl DORR R )2 08 B RE N T E I RE Y
RIBRAL T 7K 53 B TCALER 37 57, & i U
T3 AT R R B 1 DG B 2. R ) iy R
KBRS, 0 by B — R &
(I BA I T P 2 R D) 2 TR i > 284 46 il IR 7Y
MISS (1) 5 R 2.

ME L TG A B MISS 4 & 2 AUARAE
AT P AR AR P 2 B I MISS 43 A i) 3 %
RN EIK SN 1 550 COUBLH R TR 2 18 1 ]
BCPE 2 88 25 1. S S TR 2R A0 5 e (b R AE G 1
MISS WIE A A R £ 2 T A A B i)
FEAE B LT 37 b o Ao 2 el P R Rt X MIISS
TEASA A RAFI N o] DL W A 58 1 45 5, IF
e FVEDTRE  E RAs .

3.2 MISS = @5 fR4FE

MISS JE AL A FE 16 145 1) 43 A Bl AH o 007 B AN
(] 177 A A A SRR b Ly AR P S T 244
1o L WA S LAK Bl T i Rk Sk L W (R4
T ER A T A ) WL A MISS, 5 0] UL T AR
TR W 08 S5 A 3. A AN TR IR 5 1 X MISS
TEWEE X 1 0 15 E A — B 58 (Gerdes et al. ,
2000; Noffke et al. s 2001b,2008; 5 e 5 45, 2008 ;
Bose and Chafetz, 2009) ,{HX} MISS & 23 2H 4 HRAE
55 Rl oI 8 A I AH SC PR SR R AR AN 8. AR SCAR
AT 1L — g A% MISS BBFSE I 454 B A Y
A, SR VCRE Rl TR R R 325 1 I R Al 1) MISS 43
R R LA 4 A5 U0 FUT A AE X 1 XA
(& 4.

MISS Xl [« a7 — i [a)afy T & Gl i — Fip
TR 0 WD 24 45 LR G B YR PR MISS, 7] DL Fif
TR IR 0 e 55 PRk sl 1 R s
WAV BB AT AR WA ZE DTRUBOR Y & A
GING RG] R

MISS X7 I« |45 b3 CRiriE LA ), 22 h
22 [n] IR A AE 0 R 8 . 7K 3l 0 48 2 i) i 32 R i
(PR 30 (B) 2l — T 0 BRI I A I A= P RS
N2 T IR T I it S5 A ABLTE DR 1 e 0 S0 0 XU 2%
ST W RS AT 2L B R S W AR R e

MISS X Il 3 B PR U5 ETH#)  k B %
FERIRD S B TR s M /N » B 204 AN i v 1
FHRE A X PR 78 2 B K 43 SR TE 1R 52 M i A
YR 5 () BV 2 8 T8 2 FE Y MISS A1l T R 47
Flb. AERXA XA N A T8 TG R AP 2L H B 137
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Fig. 4 A schematic diagram of the distribution of the MISS in Meso- to Neo-proterozic, L.ushan, western Henan

EABRTRAR 17 AR 2L 0 B 67 AR X 3 R 5 /2
RO DHEER BN RERE T
BB LA A .

MISS X7 IV 2l by B O B, B2E
B A R 1 A A A N A 3. DB
R — BN PR B | Bl LA e — Bk b oL
A hE, FELE T —len 525

BVGE LR Tl B R E KR MISS, DL
ARSI AR 18 Ry L AL 22 1) R L A R
ARSI RN RSN Y N N S N AN et 7
R PRI IR « CR Bl 2B W B 2 4 4. B, 76 MIISS
D7 IV P e SR T3l W A K B BOR U s
PIR A KA s R AE  — oo AR b & R
G UABGUE R 8 3 01 R R BT 1 B S
AW

MISS JE 2414 REAE A2 1 52 PR PP A [A) A X
Wi 3t A A £ 376 U 7 S B B A P A A, X A
b 32 B AZ AL MR TR B S DL K I S D R B
FE i MISS fH 5 £ 14 200, th S e TR R 2
TR EAK B 7 24 1 22 5. S R R o A ik
W R B ITTE 2 MISS i 5 (E b7, R B
ks MISS JEAS 4L A FRAE T R 2E 2 22 UURUAH 20 A
IV R R B AR E

HRAR I 5245 S [R) A X MISS 437 4 4F 1B 5%
PUIT 4 ALL MISS JE A A Fhr i i MISS X
HE » BT R B X0 SRR SCA R VARG
AT LUAE dy H L 5 R BE e AT () B %

o AR AR Y G L F sk ke kA

o & — B HI K ARG L RATLEF AT, LA
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