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Abstract 

Thayet - Htondaung area is located about 4 miles southwest of Thayet town, 

Thayet Township. It is interesting that Htondaung Limestone which is a part of the 

Okhmintaung Formation, is exposed together with the siliciclastic sediments. Eleven 

microfacies types were distinguished in the Thayet-Htondaung limestones (Mid-Late 

Oligocene) mainly based on their textures, compositions, faunal contents and 

sedimentary structures. These microfacies are 1. Lepidocyclina-Amphistegina 

packstone-grainstone, 2. Lepidocyclina- algal packstone, 3. Bioclastic lime mudstone, 

4. Laminated lime mudstone, 5. Silty shale with coal-seam, 6. Carbonaceous shale 

with coal-seam, 7. Gypsiferous carbonaceous shale, 8. Globigerinid packstone-

grainstone, 9. Lepidocyclina Nodosaria packstone, 10. Lepidocyclina (Elephentina) 

grainstone, 11. Ironized bioclastic grainstone. These microfacies are grouped into 

three facies associations, such as inner ramp facies association, middle ramp facies 

association and outer ramp facies association. The larger and smaller benthic and 

planktonic foraminifers of the Thayet-Htondaung limestones have been used to 

reconstruct their former position or distribution on the platform and to detect upward 

shallowing and deepening trends in the sedimentary sequences. 

Keywords: microfacies, facies associations, sedimentary sequences, benthic and 

planktonic foraminifers  

Introduction  

 The study area, Thayet-Tondaung is situated at about 4 miles southwest of 

Thayet town in Magwe Division.  It lies between North Latitude 19Á 15ǋ and 19Á 18ǋ 

and East Longitude 95Á 7ǋ and 95Á 11ǋ and falls within the one inch to one mile scale 

topographic map of 85 M/3. Being situated on the western bank of Ayeyarwaddy 

River, the study area is easily accessible by car and boat throughout the year. Location 

map of Thayet-Tondaung area is shown in Fig. (1).  

Purposes of Study 

This present research focus on the following objectives: 

1. to examine the detailed petrography of all Oligocene limestone units of the area. 

2. to express the microfacies and microfacies association in the area on the basis of 

detailed section measurement. 

3. to investigate the relationship between the Tertiary clastic settings and carbonate 

sediments. 
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Fig. (1) Location map of Thayet-Tondaung area. 

Result 

Microfacies Analysis 

A facies is a body of rock and it is defined on the basis of its distinctive 

lithologic features including color, bedding, composition, texture, fossils and 

sedimentary structures (Reading, 1986; Tucker, 2001).  

The word ñmicrofaciesò is derived from the Latin Facia or facies, implying by 

Gressly (1938), who used the term to imply the sum total of the lithological and 

paleontological aspects of a stratigraphic unit. Based on these facts, there are at least 

eleven microfacies in the Okhmintaung Formation (Middle to Late Oligocene) 

exposed at Thayet-Htondaung area. They are 1.Lepidocyclina-Amphistegina 

packstone-grainstone, 2. Lepidocyclina- algal packstone, 3. Bioclastic lime mudstone, 

4. Laminated lime mudstone, 5. Silty shale with coal-seam, 6. Carbonaceous shale 

with coal-seam, 7. Gypsiferous carbonaceous shale, 8. Globigerinid packstone-

grainstone, 9. Lepidocyclina Nodosaria packstone, 10. Lepidocyclina (Elephentina) 

grainstone, 11. Ironized bioclastic grainstone. Within the Thayet-Htondaung 
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limestones, near Thebu Area, microfacies types were distinguished according to their 

textures, compositions, faunal contents and sedimentary structures.        

       

1. Lepidocyclina- Amphistegina Packstone-Grainstone 

Description 

These limestones occupy the basal part of the measured section at Thayet-

Tondaung (Fig.2.A).  

     

 

 

The microfacies constitutes 50-65 % of bioclastic grains, about 5% of silt-

sized quartz, 15-20 % of peloid, and 6% of sparry calcite cement and micrite 4%. 

According to Dunhamôs classification, this rock is named as bioclastic packstone-

grainstone. This packstone-grainstone (Fig.2 B-C) consists of benthic foraminiferas 

such as Amphistegena sp., Lepidocyclina sp., Miogypsina sp., Mililoid  sp., Rotalia sp., 

Karreriella sp., and Textularia sp.. Beside, mollusca shell fragments, echinoids, 

quartz and red algae are also present. 

 

Interpretation  

 By the occurrences of foraminifers like Lepidocyclina sp., Amphistegina sp., it 

is reasonable to say that the normal marine shallow shelf condition is dominated in 

Thayet-Tondaung. Amphistegina lived in very shallow water, saying less than 50 m in 

depth (Drooger, 1993). Based on these facts, it is suggested that the foraminifers in 

the packstone-grainstone are concentrated by gentle winnowing of currents or waves. 

Chin Flysch 

Buff colored Limestone 

(A) 
(B) 

(C) 

(b) (a) 

(b) 

Fig.(2) (A) outcrop nature of yellow to 

buff, fine- to medium- grained, thick- 

bedded limestone unconformably overlies 

on Chin Flysch?, (B-C) photomicrographs 

of Lepidocyclina- Amphistegina 

Packstone-Grainstone containing 

Amphistegina (a),  and Lepidocyclina (b). 

Scale bar is 0.1 mm. 
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2. Lepidocyclina- Algal Packstone 

This microfacies is light grey, fine- to medium- grained, thick- bedded 

limestones exposed at the base of measured section at Thayet-Tondaung (Fig. 3 A).  

 The rock constitutes about 65 % of bioclastic grains, 10% of peloid, 15% of 

sparry calcite cement, micrite 5% and 5% of pyrite and others. Based on the 

Dunhamôs classification, this rock is named as Lepidocyclina- algal packstone. Algal 

mats represent more than 25 % of the rock and display contorted laminations. The 

organism consists of larger benthic foraminifers such as larger Lepidocyclina sp. 

(Fig.3 B). The calcareous red algae lithophyllum (Fig. 3C-D) shows regular cellular 

structure with irregular encrusting strips.  

                                              

        

Fig. (3). (A)  light grey, fine- to medium- grained, thick- bedded limestones 

containing light grey patches of red algae (Lithothamnium), (B-D) 

Photomicrographs of Lepido-cyclina - Algal Packstone consisting of 

Lepidocyclina sp. (a), algal fragments (b), red algae: Lithothamnium (c).  

 

Interpretation  

Foraminifers like Lepidocyclina sp. are also the indicators of the normal 

marine shallow shelf environment (middle ramp). The occurrence of red-algae 

(Lithophyllum) is very important in modern reef development (Peter 1978) (in Aung 

May Than, 2007). So the sediments of this facies are deposited under high energy to 

medium energy conditions in the photic zone above wave-base. 

 

3. Bioclastic Lime Mudstone 

It is light grey to bluish grey coloured, thin- to medium- bedded, mottled, 

limestone with veinlets occupying lower part of the measured section at Thayet-

Tondaung (Fig.4 A). This microfacies comprises of bioclasts ( 8-10%), 

microcrystalline mud matrix ( 60 ï 75 %) and sparry calcite cement (10-20 %) and 

red algae 

(A) 

(a) 

(c) 

(E) (F) 

(b) (c) 

(B) 

(C) (D) 
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minor amount of peloids. This rock is named as bioclastic lime mudstone (see 

Dunham, 1962).   

Bioclasts are ascribed as thin broken foraminifers, bivalves and crinoids in 

order of abundance. Bioclasts are ragged, broken and rounded (Fig.4 B).  

 

            

 

 

 

 

Interpretation  

Some bioclastic fragments are rounded indicating considerable movement of 

the grains in water before burial (Wilson, 1957). The bioclastic fragments move down 

from local slope to be deposited in quiet water. Abundant accumulation of micrite 

reflects low energy condition. Fenestral fabric is an indicator for intertidal 

environment. 

 

4. Laminated Lime Mudstone 

This lime mudstone has light grey to bluish grey in colour. This silty lime 

mudstone is interbedded with siltstone. It has thin-bedded, laminated fine-grained 

lime mudstone occupying lower part of the measured section at Thayet-Tondaung 

(Fig. 5 A).  

In this microfacies, lamination is 0.3mm thick, and micrite constitutes more 

than 70% of the total rock volume. Based on the Dunhamôs classification, this rock is 

named as laminated silty lime mudstone.  

Quartz grains are very small and silt-sized, containing nearly 25% of the total, 

are well sorted, sub-angular to sub-rounded, and have an average diameter of 0.01mm 

(Fig. 5 B). Micrite is sometimes neomorphosed into microspar. Carbonate particles 

about 5% are arranged in sub-parallel alignment. 

 

Interpretation  

The dominant nature of mudstone is diagnostic character for low energy 

condition. Laminations suggest that sediment might have been deposited below wave 

base.  

Fig.(4). (A) Light grey to bluish grey, thin- to medium- bedded, lime mudstone. 

(B) Photomicrographs of bioclastic lime mudstone including ragged, 

broken and rounded bioclasts (a). Scale bar is 0.1 mm. 
 

 

(a) 

(A) (B) 
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Fig. (5) (A) Light grey to bluish grey, thin- to medium- bedded, silty lime mudstone 

exposed at Thayet-Htondaung area. (B) Photomicrographs of laminated silty 

lime mudstone. Scale bar is 0.1 mm. 

 

5. Silty Shale with Coal Seam 

Description 

 This facies consists of yellowish gray shale and silty shale (Fig.6.A) which are 

intercalated with 0.3-1cm thick lignite to sub-bituminous coal layers (Fig.6.B). At 

least, four coal layers are recorded. It is found that this facies is overlain by medium- 

bedded wackestone- packstone facies containing some Lepidocyclina sp. 

Interpretation  

 Some forams are also likely to be deposited during the short marine invasion 

which regress the flooding surface. The shales with coal seams are nothing but the 

surface of the delta plain deposit (Reading, 1986).  

   

Fig.(6) (A-B) Yellowish gray shale containing coal layers exposed at the northern 

part of Thayet-Htondaung area. 

 

6. Carbonaceous Shale with Coal-Seam 

Description 

This facies is mainly composed of bluish grey shale. This bluish grey shale or 

clay are thinly laminated and show wavy laminae. The total thickness of this shale is 

235 cm. Limestone band (about 20cm), lime mudstone (30cm) are observed in this 

carbonaceous shale (Fig.7). It is intercalated with 1cm thick lignite to sub-bituminous 

coal layers. 

(A) (B) 

(a) 

(b) 

(c) 

(C) (D) 

(A) ( B ) 
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Interpretation  

The shales with coal seams are the subaerial condition in deltaic environment.  

 

  

Fig.(7) Bluish grey carbonaceous shale with limestone band exposed at the 

southeastern part of the Thayet-Htondaung area. 

 

7. Gypsiferous Carbonaceous Shale 

Description 

 It is mainly composed of blue to dark grey shale (Fig.8.A). Gypsums are found 

as thin layers. Gypsum layers or plates (0.25-3cm) are numerously observed along 

beddings, joints and fractures (Fig.8.B). It is found that the thick shale layers are 

intercalated with thin sand bands. Sometimes, ionized bands are seen in them.  

 

      

Fig.(8) (A) Outcrop view of dark grey gypsiferous carbonaceous shale in Thayet-

Htondaung area and (B) Closed up view of gypsum in carbonaceous shale. 

 

Interpretation  

 Rapid evaporation causes concentration of pore fluids and the interstitial 

precipitation of gypsum and anhydrite. Gypsums are also formed in surfacial ponds, 

restricted lagoons and sabkha (Reading, 1996). Besides, they are also formed in 

subtidal restricted marine environment (Reeckmann & Friedman, 1981). It is found 

that gypsum is deposited in subaqueous condition under arid climate.  

(A) (B) 
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8. Globigerinid Packstone-Grainstone 

Description 

The rocks of this microfacies are composed of  buff to pink, thin- to medium- 

bedded, highly fossiliferous limestone intercalated with gray shale (about 0.3m thick) 

(Fig.9.A).  

 It is composed of abundant plantonic foraminifers (especially Globigerinia 

sp.) (Fig.9.B) and benthic foraminifer (Amphistegina sp.) (Fig.9.C), echinoid spines, 

and other undifferentiated shell fragments. According to Dunhamôs classification, the 

rock is named as Globigerinid packstone-grainstone. The tests and shells are filled 

with sparry calcite. Much of the fauna show slightly orientation. Fauna concentrations 

due to packstone-grainstone texture are observed. 

    

 

 

 

 

Interpretation  

 Large amount of planktonic foraminifera are indicative of open marine; water 

depth is assumed more than 200 m. (Doeblich and Tappan, 1964; 1988; and Wagner, 

1964, (source Geel,2000)). 

 

9. Lepidocyclina - Nodosaria Packstone 

Description 

The rocks of this microfacies consist of buff to grey, medium- to thick- bedded 

limestone with shale partings (about 0.6m thick) (Fig. 10.A). 

In this microfacies, it consists of bioclast (including Lepidocyclina sp.(Fig. 

10.B & C), Opercula sp. (Fig. 10.C), Nodosaria sp. (Fig. 10.D), Uvigerina sp. and 

Bolivina sp.), calcareous red algae (Fig. 10.B) and other shell fragments. Based on the 

Dunhamôs classification, the rock is named Lepidocyclina-Nodosaria packstone.  

Peloids are rounded to sub-rounded in shape, and filled with micrite. Stylolites 

are through-going sutured surface which cut grains, cements and matrix in 

discriminately. 

(A) (B) 

(a) (b) 

Fig.(9) (A) Buff to pink, thin- to medium- bedded, highly fossiliferous limestone 

intercalated with gray shale exposed at Thayet-Htondaung area, (B-C) 

Photomicrographs of Globigerinid Packstone-Grainstone containing 

Globi-gerinia sp. (a) and Amphistegina sp. (b). Scale bar is 0.1mm. 


