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Outcrop columnar section of Sinian Dengying Formation in Yangba, Nanjing, Sichuan province( modified from Mou, 2006)
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Fig.2  Outcrop characteristics of grape-like dolomite in the First section of Sinian Dengying Formation in Yangba, Nanjiang

A. bedding distribution of large grape-like aggregates ( GA for short) , snowflakes dolomite( XH) as surrounding rock (yellow dots) ; B. small GA, XH as
surrounding rock ( yellow dots) ;C.Cutting layers distribution of GA, XH as surrounding rock (yellow dots) ; D. opposite distribution of GA on the rock
surface and the sparry dolomite, XH as surrounding rock (yellow dots) ; E. axiolitic shaped GA (rolling stone) , grey micritic dolomite as the core ( blue
arrow ) , shells in grey black (red arrows) ; F. grey-black-shell in straight zonal distribution because lack of convex shaped growing point on internal surface
of crack (red arrows), on the contrary, grape-like stone lying on the uneven surface(blue arrow) ; G. characteristics of grape-like aggregates, the grape-
like stone in "' V" type trailer on the surface of the overlying strata( blue arrow) , and the shells on the surface of the underlying strata in flat distribution
(red arrows) , XH as surrounding rock (yellow dots) ; H. Intensive lumpish bodies on the shells of grape-like stone; I. Characteristics of grape-like stone’

s cross section, in oolitic with grey micritic dolomite cores and grey black shells.
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Fig.3 Microscopic characteristics of dolomite in the First section of Sinian Dengying Formation in Yangba, Nanjiang

A. cross section characteristics of grape-like stone, composition and structure of shells in heterogeneous because of the existence of carbonate mud, Bl;
B. thecathode light characteristics of Fig.3A, with dark laminas in red color ( yellow arrow) , and bright ones in dark light (white arrow) , grain dolostone
in non-luminance ( blue arrow) , B1l; C. vertical section features of grape-like stone, clot-like dolomite as the surrounding rock, and algae tree cores ( blue
arrow ) were growing on the hard ground between the contact interfaces ( yellow arrow), B3; D. unformed grape-like stone among shells (yellow arrow) ,
showing that the importance of cores and growth space to the grape-like stone, and fiber shaped bright crystal dolomite at different layers with distal spread
extinction (white arrow) , B3; E. dissolution-recrystallization shells, B1; F. the cathode light characteristics of Fig.3E, with obvious shells and in dark red
luminance, B1; G. characteristics of clot-like dolomite, B4; H. the cathode light characteristics of Fig.3G, with dark clot in red luminance and grain dolo-

mite in in non-luminance ( yellow arrow) ; I. cement is polyhedral intersection between grape body, as pore fillings, B2.
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Fig.4 The SEM characteristics of grape-like dolomite in the First section of Sinian Dengying Formation
in Yangba, Nanjiang, Sichuan province
A. crystal aggregations of grape shell in chain structure, B26; B. crystal aggregations of grape shell in flake structure, B25; C. crystal aggregations of

grape shell in cellular structure, B20; D. grape-like dolomite with rhombus crystals, B26; E. filaments in algal clot-like dolomite, B27; F. filaments in
shape-like dolomite, B9.
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Table 1 Petrology feature of dolomite in the First section of Sinian Dengying Formation in Yangba, Nanjiang

B R Atk : L
Ftss A A kA ga Haf ke HE
1 YBP-B3 AT by ey <1 1 — <1 <1 99 — —
2 YBP-B4 RHB A <1 1 — <1 <1 99 — —
3 YBP-B5 VAT S Pt as <1 <1 — <1 <1 100 — —
4 YBP-B7 WE A sA <1 <1 — <1 <1 100 — —
5 YBP-B8 HRRR S S <1 10 — <1 2 88 — —
6 YBP-B9 SUZRATH <1 13 — <1 <1 87 — —
7 YBP-B20 ik NE ey o <1 1 — <1 <1 99 — —
8 YBP-B21 WERA =S <1 <1 — <1 <1 100 — —
9 YBP-B24 HERE =S <1 <1 — <1 <1 100 — —
10 YBP-B25 WERA =S <1 <1 — <1 <1 100 — —
11 YBP-B27 e e b ) <1 <1 — <1 <1 100 — —
12 YBP-B28 g e b ) <1 <1 — <1 <1 100 — —
13 YBP-C1 gERESE <1 <1 — <1 <1 100 — —
14 YBP-S1 A=A <1 <1 — <1 <1 100 — —
15 YBP-S2 ik NG Pay o) <1 <1 — <1 <1 100 — —
16 YBP-S3 CLNEF S <1 <1 — <1 <1 100 — —

AN IRER 7, R SUR S E R GURZSE N DURY), 5 R SUZR AL AR LA s A
W BUZ ARG, BB SUZMADTIA R NOZ 5 Z WSR2 R

Py—k, BIFAR— A7 A 1 RE 1 A K 5 e m] DL HERBIBE O 5T 2 M0 2 A 2S5
HAA N TNRE S & 2SR RAn, 26 5" SRS L E AT R
YRR ESR R AR, LT KR E RERT  BUEYZZRIE(E4F) | UG P 0 b AR m
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Table2 Mineralogical characteristics of dolomite in the First section of Sinian Dengying Formation in Yangba, Nanjiang

.- g C 0 Mg Ca €aCO3 MgCO, ZARC

(wt%) (wt%) (wt%) (wt%) (mol%) (mol%) (mol% )
BI-1 R A 46.8 35.5 6.6 11.2 0.3 0.3 3.3
B1-2 Gk e 24.8 44.5 9.7 21.1 0.5 0.4 1.1
B1-2 A AR IR 0, 2 5 43.6 44.7 3.4 6.4 0.2 0.1 3.3
B1-2 A AR I €8 2 5 25.8 48.7 9.1 16.4 0.4 0.4 1.4
B1-2 AU 0 e 52 24.7 49.7 9.3 16.4 0.4 0.4 1.3
B1-3 BRI IE 0 52 64.1 24.2 3.8 8.0 0.2 0.2 5.0
B1-4 A AR I €8 2 5 31.0 42.0 8.6 18.5 0.5 0.4 1.8
B2-1 AR 0 5 36.5 41.9 7.6 14.0 0.3 0.3 2.4
B3-1 TR B = RSk 59.5 31.2 3.4 5.9 0.1 0.1 4.7
B4-1 EPIRNEPREEEL2 NN 53.9 35.5 3.4 7.2 0.2 0.15 4.2
B4-1 TR A=A BIREE 49.4 39.3 3.5 7.8 0.2 0.1 3.8
B5 B A = A 49.3 32.4 6.8 11.6 0.3 0.3 3.5
B41 A HAZL 61.6 25.6 5.2 7.6 0.2 0.2 4.7
B35-3 Rl NG 33.4 45.8 8.3 12.5 0.3 0.4 2.1
B26 AR R e 2 52.5 32.3 5.3 9.9 0.2 0.2 3.9
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Characteristics and Genesis of Grape-like Stone of Dolomite in
Sinian Dengying Formation in Yangtze Region: A case from the First
section of Dengying Formation in Yangba, Nanjiang, Sichuan Province

MOU ChuanLong'®>  WANG XiuPing® LIANG Wei'> WANG YuanChong”* MEN Xin™"*
(1. Chengdu Institute of China Geology and Mineral Resources, Chengdu 610081 ;
2. Key Laboratory Sedimentary Basins Oil and Gas Resources, Ministry of Land and Resources, Chengdu 610081 ;
3. Shandong University of Science and Technology, Qingdao, Shandong 266590
4. Chengdu University of Technology, Chengdu 610059)

Abstract; There is a special and extensively developed type of dolomite in Dengying Formation and its corresponding
formations of Upper Sinian in Yangtze region, which is with an odd-looking like renal globule, ellipsoid, grape-like
body and sphere in irregular shape (hereinafter referred to as the “grapes” ). Many scholars in China believed that
this kind of dolomite was affected by atmospheric fresh water during formation. “Grapes” are like pieces of tufa on the
macro, distributed along interfaces of rock strata and fractures. On the basis of the detailed observation and description
of outcrops, and using polarized light microscope, cathodoluminescence and scanning electron microscopy ( SEM) ,
the characteristics and genesis of grape-like dolomite in the First section of Sinian Dengying Formation in Yangba
Town of Nanjiang County, were studied. The results show that the grapes were as the fillings in surrounding rocks
through diagenetic ways into rocks. The grapes are usually like hemispheroids with cores and alternated dark and
bright shells, and composed mostly of dolomite and a little of authigenic quartz. The cores and dark shells were formed
from biological and chemical processes in sea water, according to the algal binding aggregates with irregular microbial
filaments, high carbon elements in the mineral components, and in combination with the existence of the seabed hard
ground. The bright shells were composed by fiber cements, which in the same thickness and formed the outer layers of
grapes. Grapes are with polyhedral intersection and filled with fiber cements in the residual space, so the outer of
grapes are forming in marine phreatic water and mainly due to cementation. Cores were the irregular bumps on the wall
of dissolution holes and seams, the characteristics of grapes were closely related to the size and shape of bumps and
the features of growth space. The fixed point and regular structure indicate that grapes were formed in stable water. A-
ragonite or high-magnesian calcite was the original component, because of the dolomitization, the grape-like dolomite
was formed and with crystalline-granular texture. The characteristics cathode luminescence of grapes are similar to sur-
rounding rocks, and according to the occurrence and the morphological characteristics of the grapes, the hemisphe-
roids with cores and alternated dark and bright shells are identified as an sedimentary structure and named grape-like
structure. The sedimentary structure is a deposition-diagenetic structure and due to biological and chemical effect, and
formed in the stable sea environment.

Key words: grape-like structure; grape-like stone; dolomite; genesis; Dengying Formation; Sinian



