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Fig. 1

1

Paragenetic pathway of the diagenetic events records in the phylloid algal reef limestone
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Fig.3 The cementstone rich in the isopachous layers of

columnar cement ( polished slab)

Bioclasts such as phylloid algal brachiopod encrusted and cemented

b ( ) in the seafloor environment form framework. A brachiopod shell
( top right) is filled with geopetal sediment( 1) and roofed by ce—
ments. The sequence of the cements is as follows: marine isopachous
(1) (b) (a); ! "
(o) acicular cement( a) ; meteoric phreatic isopachous columnar cement

(‘e) with concentric various gray growthHayering; burial isopachous

(g (h) .
bladed t d t calcit
Fig.2 The cementstone consists predominantly of seaHloor aded cement(f) —and coarse equant calcite spar( g)

botryoidal cement ( polished slab)

The sequence of cements is as follows: in the seaHloor environment 2.2
phylloid algal fragment( 1) commonly encrusted or surrounded by N
micrite envelopes and cemented by micrite botryoidal cement ( b) (
isopachous acicular cement ( a) ; in the meteoric phreatic environ— 28 35 )
ment the isopachous layers of columnar cement( e) with the growth

banding of light and dark; in the burial setting isopachous bladed

cement and coarse equant calcite spar ( g) preexisting cements( h)

altered. N N )

( 2.4),

38
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Tubiphytes ( 4. 2.3
2.2.3
40 -
Moore

23
2.3.1
29 36 ~39
4 ( )
(a);
( ) (1) Tubiphytes
( ) (c);
(8 (h) Mn2*
Fig.4 Dissolution and cements ( cross—polarized light) Fe2*
The sequence of diagenetic events is as follows: marine botryoidal ce— 2.3.2

ment (a) formed within a shell; in a shallow burial setting dissolu—
tion accounted for the formation of dot reseau-ike porosity( 1) so
did even black wall of Tubiphytes( white arrows) shallow-burial bot—
ryoidal cement ( ¢); deep-burial coarse equant calcite spar ( g)

preexisting cement ( h) altered in the burial setting

( 3.5.6. 14).
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Fig.5 The reef limestone rich in cements ( polished slab)

Secondary nonabric selective porosity( bottom left corner) is created
by dissolution. Phylloid algal fragments and other bioclasts commonly
were encrusted or surrounded by micrite envelopes ( [ )  carbonate
mud was baffled in their concave side. The sequence of cements is:

marine isopachous acicular cement ( a) ; meteoric isopachous colum—
nar cement ( e) with concentric various gray growth-ayering; burial

coarse equant calcite spar (g) preexisting cements( h) altered

Kendall

(f) (g

Fig.6 Tectonic fracture and cements formed in the

meteoric phreatic environment ( polished slab)
The sequence of diagenetic events is as follows: marine isopachous
acicular cement ( a) ; preexisting meteoric isopachous columnar ce—
ment ( e) in large angular fragments; meteoric isopachous columnar
cement ( e) with concentric various gray growthdayering; burial

isopachous bladed cement (f) and coarse equant calcite spar ( g)

2.4.1 N
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Diagenesis of the Upper Carboniferous Phylloid Algal Reef
Limestone in Ziyun County Guizhou

SUN Baodiang' GONG En-pu' LI Jing-mei’ GUAN Chang—ing' ZHANG Yongdi'

(1. Geology Department of Northeastern University Shenyang 110004;
2. East China Mineral Exploration and Development Bureau Nanjing 210007)

Abstract: The upper Carboniferous phylloid algal reef and circumjacent limestone has undergone intensive diagenesis
in the Bianping Village of Houchang Town Ziyun County the cements signs of the effect of the diagenesis are
prominent and representative in the region of Houchang Town. The diagenesis of phylloid algal reef limestone are stud—
ied in detail by means of rock outcrop and slab and thin section analysis and observation using polarising microscope
alizarin red and potassium ferricyanide staining cathodoluminescence. Diagenetic environments in the reef limestone
are recognized paragenetic sequences determined diagenetic stages divided and the diagenetic history reconstructed
. The main types of the diagenesis include micritization cementation neomorphism physical compaction dissolu—
tion shear or high-temperature recrystallization fracturing etc. Among the processes cementation neomorphism
dissolution affect rock over a long time intensively having various appearances. During syndiagenetic stage sedi—
ment rich in the fragments of phylloid algal thalli had high porosity and largely preserved shelter porosity micritization
and cementation occurs extensively marine botryoidal cement and acicular cement grew in pores; whereas bioclastic
wackestone and packstone sediment poor in the fragments of phylloid algal thalli generally had low porosity and perme-
ability micrite cement grew in pores. There were light compaction and dissolution and cementation that play a key
role in the diagenetic process of the reef limestone during early diagenetic stage. Cementation supplied a great deal
cements including blocky calcite spar and calcite microspar precipitated in small pores and radiating cement fans
grew in big pores. Cementation constructed rock framework and consequently decided the features of the limestone
rock. During epidiagenetic stag vuggy or channel porosity was created by intense meteoric dissolution in the recharge
area; meteoric phreatic cements precipitated in downflow areas including isopachous columnar cement and equant
and blocky calcite cement isopachous columnar cement is volumetrically more abundant. So far the porosity of the
reef limestone bad been reduced dramatically through early-stage cementation so the reef limestone could prevent me—
chanical compaction. During middle and late diagenetic stage nearly occluded porosity was filled with isopachous
bladed cement and coarse drusy or blocky calcite spar because of low rates of fluid influx and efflux making total po—
rosity in the reef limestone reduce to approximately zero. Preexisting cements were altered on the hydrocarbon compo—
sition and color but the crystal fabrics unaltered. The color of isopachous bladed to columnar calcite cement changed
from gray to white and the color of botryoidal cement became more blackish due to hydrocarbon infiltration. A little
isopachous bladed to columnar calcite cement were dissolved leaving mouldic pores filled subsequently. Construction
fracturing is one of the main types of diagenesis that took place during catagenesis stage. Rusty microcrystalline layers
containing Fe,0,lining the wall of some fractures and vadose pisoids and ferrugineous crystal silt containing Fe,O,de—
posited at the bottom of the cavities formed in the tectonic fractures indicate that they formed in oxidizing vadose en—
vironments. Most fractures are filled with white or green bladed cement and clear coarse sparry calcite cement the
middle part of some fractures is filled with bitumen block. Nearly all twins in calcite filling fractures are thicker than
lwm therefore it can be derived that the thick twins deformed at the temperature above 200°C. So the phylloid algal
reef limestone was again buried deeper than 2. 8km during catagenesis stage. This indicates that the Nanpanjiang Ba—
sin has undergone frequent elevation-subsidence. It might be a reason for that the phylloid algal reef limestone did not
become oil and gas reservoirs that the pores of the phylloid algal reef limestone were occluded by burial cement. Only
limestone that has large interconnected secondary pores generated during catagenesis stage could become oil and gas
reservoirs in the Nanpanjiang Basin.

Key word: diagenesis; cementation; phylloid algal reef; Upper Carboniferous; Bianping village
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