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Abstract: As a typical Precambrian microbial carbonate rock, the Sinian Dengying Formation oncoidal dolostone is one of the rock
types of ancient deep oil and gas exploration in China. The study on the genetic model of oncoids has important guiding significance
for the restoration of paleoenvironment, the study of paleo-water and its reservoir-forming model. In this paper, the oncoid of
Dengying Formation is divided into six types based on its structural characteristics and genetic mechanism. Combined with
petrology, sedimentology, geochemistry and other research methods, a comprehensive study of the distribution characteristics and
depositional process of oncoids in the northern margin of the Sichuan basin has been carried out. The results show that the second
member of Dengying Formation sedimented in the environment of subtidal flat and intertidal flat. The differences of hydrodynamic
and microbial conditions affect the four kinds of formation mechanisms of oncoidal laminations: microbial growth, microbial
calcification, bonding and capturing of microbial biofilm, and chemical precipitation. On the other hand, hydrodynamic conditions
control the development thickness of laminations, morphological characteristics and associated rock types of the oncoids. The
microbial activity habits affects the differentiation characteristics of the main trace and rare earth elements of the oncoids. The Fe/
Mn ratio of the pooralgae lamina is higher than that of the rich algae lamina; the Cu/Zn ratio of the solid algae is higher than that of
the non-solid algae; and the enrichment of rare earth elements in the lamina is generally lower than that the oncoidal nuclei. In
summary, there are four formation mechanisms for oncoids in the second member of Dengying Formation, and they are jointly
controlled by microbial and hydrodynamic conditions under sea level change.

Key words: oncoid; microorganism; hydrodynamics; Dengying Formation; Liuwan Section; petrology.
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Table 1 Classification basis and classification method of typical oncoids
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Fig. 1 Regional geological features and location of Dengying Formation Sinian Liuwan Section in Micangshan area, northern Si-

chuan basin
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Fig. 2 Comprehensive columnar characteristic map of the second member of the Sinian Dengying Formation in Liuwan,

northern Sichuan (subfacies-microfacies)
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Table 2 The classification scheme of the Dengying Formation oncoids in Liuwan Section (modified after Kapila, 1977; Li
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Fig. 3 Main types of oncoids of Sinian Dengying Formation oncoids in Liuwan Section
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Fig.4 Cathodoluminescence characteristics of oncoids stone laminae
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Fig. 5 Oncoid field and microscopic sedimentary sequences
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K EPS I A7 8 2 %t HoA HLRE A 1 — A~ 5 S25E 4 , X
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BB 7k E T AR LS R E AR, &
HCC WETNTHMAYBELEPS RERETE S, EY)
TRIE AR (2, 2014) s 7E PO* 3805 , 2B 9
JIEE PR ) 322 388 3 R LI a2 DR AR A BT S AN
2 (JE 6e, 60) (VT 45, 2014) . X B 22 1R 5% X )
A EPS #E 47 BE 3% 20 & B0, Ho 9 9 B 43 A C (i

£:10%~45%) . O(Ji s 45 :50% A 47 ) . Ca( i &
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AW S CL.Fe Fl Mn 55 70 2 W43, 7R % 10 458 i #%
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SiJt & MR CaCO, M MgCO, LI AN S i e £,
grEh (AR ) #E BT 3 35 1 500X 10 °~2 000X
10" fit JoT 4 11 g PR 6 BRI = Ay i, AL 46 A
IR R 3 A I SITR N S e ap Y (A <
HE A, 2021). W WAL ER fL 24 X 4y o0 R AL 5 A+
JLE (Fe Mn Al & ; B E BT oo 5% R B
HREE & % (Eu 1E 5 % (Sverjensky, 1984) , 1fif B i
X FHE A RE i REE & 4 (Eu it 58 FR1E 1A
[i) 8 DA A ik 3R 20 7 Fe— Min— ALt R = £ &
LT AN [ DAHE (2 BRIE L, 1997) . 7 Uil ik 23 B RF ik
Ak wk BT A, {H R BT A B iR R T Fe—
Mn— Al 76 &K = 1 B ik A o0 R U5 HE 47 22 2 43
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Fig.7 Partition formula of rare earth elements and Al—Fe—Mn triangular diagrams
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Table 3 Data processing results of some oncoidal samples in Liuwan section

Fe & i Mn & i Srf i Dy 5% Yb 5H
eS0T n - . Cu/Zn  Fe/Mn  Eu/Eu* yr v
(1079 (1079 (10°°) Ei g Eig i
79.45 28.23 45.97 1.48 2.81 2.23
) 174.03 69.20 49.93 2.70 2.51 0.81 1.21
AR BEAR )
185.15 93.53 55.43 1.12 1.98 1.30 0.85 1.31
99.54 32.17 46.47 0.80 3.09 1.87
283.32 44.40 47.93 0.27 6.38 0.97 0.60
178.76 62.91 47.04 0.48 2.84 2.41
RS2
240.70 59.40 56.71 0.17 4.05 1.27 0.33
267.36 113.74 43.48 0.72 2.35 0.41
203.85 42.81 48.28 0.67 4.76 1.60 0.37
PR e )Z () 315.86 65.12 47.25 1.49 4.85 2.52 0.83
256.95 57.49 42.84 0.14 4.38 0.79
129.20 80.75 34.64 0.22 1.60 0.51 0.37 0.87
158.71 75.68 36.63 0.29 2.10 2.22
131.70 102.83 38.55 0.39 1.28 0.82 0.65
o 148.09 100.93 39.68 0.32 1.47 1.70 0.16
HE R AR
107.75 45.77 28.85 0.08 3.73 0.80
230.33 102.94 47.95 0.07 2.24 0.62 1.11
259.46 68.72 40.80 0.29 3.78 0.58
182.80 100.21 41.62 0.23 1.82 0.80
475.80 70.03 42.21 1.17 6.79 0.81 0.72
PR BB 52 R BUZ (S8 i) 302.48 75.87 48.44 0.77 3.99 1.41 0.36 2.31
144.01 4351 31.79 0.33 3.31 0.33
; ) 82.27 81.33 39.38 0.46 4.84 1.75 0.47 1.32
BEHAZ
525.77 190.99 37.19 0.13 2.75 0.88
i 29.58 232.23 25.74 0.13 0.13 2.56 0.10
Je W A
17.78 154.80 26.40 0.07 0.11 2.44 0.64 1.53
* BOUE A WA
: °® * B e BERAUR
3+ ; © IR ¥k 4R
: © U 142
e ; VR IR R 5

(ESEVY A P

LW DR

Cu/Zn

E8 M H 4T — BEBIE A Fe/Mn .Cu/Zn B K ERAE

Fig. 8 Consonance plot characteristics of Fe/Mn and Cu/Zn ratios of oncoids in Deng 2 Member, Liuwan Township Section
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Fig. 9 The relationship between oncoid types and hydrodynamic and biological activities(modified from Li ez al., 2000)
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Fig. 11  Genesis model of oncoidal dolostone in Liuwan Section
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