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Morphology of molar-tooth structures in Neoproterozoic and its indication
significance for the depositional environment of Jinshitan area in Dalian,
eastern Liaoning Province
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Abstract: The term “molar tooth” (MT) was used by Baueman in 1885 to describe a special sedimentary struc-
ture which was first found in carbonates of Belt Supergroup, North America. Since then, geologists all over the
world have conducted researches in this aspect by means of physics, chemistry and biology, with many genetic
hypotheses put forward. In regard to morphology of MT, scientists has paid much attention to the relationship
between lithology, morphology, environment and micro-fabrics rather than described lithology, morphology and
environment simply. They have also shown concern about the problem whether different morphologies can re-
flect different original depositional environments or not. Exemplified by MT from Neoproterozoic Xingmincun
Formation of Jinshitan in Dalian, this paper studied its morphological characteristics and analyzed its indication
significance for sedimentary environment. A series of MT with complicated morphologies are developed in lime-
stone of Upper Xingmingcun Formation. On the basis of a detailed observation, molar teeth are divided into rib-

bon, short-straight bar, worm, filamentous, dotted and detritus forms, with the ribbon form being dominant.
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The ribbon form molar teeth are subdivided into straight ribbon bended ribbon broken ribbon and spinous rib-
bon according to the difference in width sinuosity and degree of crushing. As for sedimentary structures there
exist graded bedding parallel bedding horizontal bedding stylolite and erosion surface in limestone. Some sedi-
mentary rhythms composed of silt-carbonates micrite-carbonates laminated carbonates and mud-carbonates
were identified such as cycles of micrite-carbonates and laminated carbonates and cycles of silt-carbonates and
laminated carbonates which represent subtidal-intertidal cycles with upward abating sedimentary dynamics and
upward shallowing water. In other words molar teeth were formed in the lower part of shallow subtidal-inter-
tidal microfacies in an environment with a certain water depth and frequently fluctuating hydrodynamic force.
Furthermore the morphology of MT was constrained by the characteristics of host rocks. It is thus concluded
that different sets of morphology represent different lithofacies or rhythmic units showing the indication signifi-
cance for the morphology of MT. This study partly reflects the relationship between morphology and depositional
environment of MT in the whole Precambrian. With further researches the opinion and method held by the au-
thors could be used to study different formations in different areas and a relationship model between morphology
and depositional environment of MT can be established which will also contribute to the researches on the gene-
sis of MT.
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Fig. 1 Location of the study area: regional geology and geological section of the MTS-bearing carbonates in Xingmincun

Formation and macroscopic photo of MTS
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Fig. 3 Column of MTS-bearing limestones in Xingmincun Formation

MT9 MT2

MT2

MT7

MT MT2

MT

C —

MT4 MT6

MT



194 s A v W

2L Ju &=
s

¥ Ok 29 %

B D AP HEERRGEKE, KFERH. %
HHERTZ U REHRIAE idrh. EEKE
MT2¢ L3 B sURAE 2 IR & 2 ) F1 MT4, ‘B A1 17]
FWIFETIZUEZ .

M R MT 15 BB MK B IR IERE, o]
ke R (@R By vAs IS DI =S I G oy =2 AP}
RAAGEMMRI I IES. BEZHEZEE 1 em
A CE 4a), B N Bk S AR, Bon i 30 59
T 2 PR K GRUTAR T s, R T ER 7K R R B Y 5
SRIE I, AKX AR DUAR D Rl AR T B T 1D Y A
SETH, bR B R RR ) AP TS K A (] 4b) BLRD
K4 (B 40), P REANRE U I — IR ARAEH -
3.2 MT 15 BV BT

15 & MT BT B 2 A 00 18 ACE Sz IR e
K R (] 4d. 4D B 8 K 5 AR A K A B

-
_

& B et 2

i e

4 MRFHAMT KB BT

ECE 4e), BANMBBREEARG~10 cm), BT —
FKB) I EER TSRS AN E, m EA RN
AiE 1S NPT AR, 2 0 F R Ay B DU IR B L 3. R
WIS MT HUTF R A& F

(1)HJC B fIETE C WA S, KA DR S
JED. M 19 B 21 ETFECE 5, H T & BAKIK
H: DM TT B: KB RIUR KA SRR S E B AR E A&
M, KB MTL.MT2-MT4 %, # i 746, B F A &
MT B £ @It D: KB (O SRR f KA, KT
JZEE, BL MT2MT4 4 F; @QUTREIT C: K 35 th
JEREIKE, ZUZKE LR MT2.MT6 J %, 525]
SUZ ] B R @R BT B: IR A R 5 K
=, EMT K8 @UUAERTT C: I3k (A 2 TR i 2K
HAERE, M MT2 #b oA, SRR ET G

WB IR &

AUHE) R I AN IR B AR A
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Fig. 6 Micro cycle 2 of MTS-bearing carbonates in Xingmincun Formation
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