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ABSTRACT ARTICLE INFO 

The aim of this research is to investigate the diagenetic processes, 

paragenetic sequences, and the dolomitization model of the Taleh-Zang 

Formation (Late Thanetian) in the Lorestan Sedimentary Basin, utilizing 

petrographic and elemental geochemical evidence. For this purpose, three 

surface sections were selected and sampled. The lower and upper 

boundaries of the Taleh-Zang Formation in all four studied sections are 

conformable with the Amiran flysch Formation and the Kashkan clastic 

Formation, respectively. Petrographic studies led to the identification of 

several diagenetic processes, including micritization, cementation, 

neomorphism, compaction, dissolution, porosity, and replacement, which 

ultimately determined its diagenetic model. Based on petrographic 

evidence, the paragenetic sequence of the Taleh-Zang Formation deposits 

in these sections is interpreted across four environments: marine, burial, 

uplift, and fresh water. These processes have passed through three 

diagenetic stages: early (eogenesis), middle (mesogenesis), and late 

(telogenesis). Dolomites in the studied sections formed as both primary 

and secondary. Elemental analysis of the samples by EDS method (with 

an accuracy of one-hundredth percent) on the dolomites showed that 

primary dolomites possess low Fe content and high amounts of Sr and Na, 

whereas secondary dolomites have a high concentration of Fe and Mn and 

lower Sr content compared to primary dolomites. This finding suggests a 

shallow to deep diagenetic burial environment for the secondary 

dolomites. The dolomitization model of the Taleh-Zang Formation 

deposits in all three studied sections is attributed to tidal flat, seepage, 

shallow burial and deep burial settings. 
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Extended Abstract 
Introduction 

Talehzang Formation (Paleocene-Middle 

Eocene) is an example of packstone limestone 

and bioclast, where large foraminifera are found 

in abundance. This formation is clearly spread in 

the sedimentary basins of Lorestan and it is 

placed on the Amiran Formation and below the 

Kashkan Formation, and sometimes it replaces 

these two formations laterally and backwards. In 

some areas, the presence of an erosive 

unconformity at the upper limit of the Talehzang 

Formation has been assumed, although the 

paleontological evidence does not confirm it. 

This formation is replaced by the Pabdeh 

Formation towards the south-western regions of 

Lorestan. Due to the very high sensitivity of 

carbonate rocks to diagenesis processes, major 

heterogeneities are often seen in them. The 

Talehzang Formation extends exclusively in the 

sedimentary basin of Lorestan. In this basin, 

most of the researches carried out on this 

formation are aimed at determining its age by 

taking into account the fossil contents and the 

interpretation of its microfacies and depositional 

environment, so in the present research, 

elemental geochemistry and dolomitization 

model of this formation it is discussed in a 

section of the earth's surface. Considering the 

effect of dolomitization in the facies of this 

formation and the relationship between the 

relative changes of the sea level and 

dolomitization in the Paleocene-Eocene 

carbonate platforms of the Lorestan sedimentary 

basin, it is hoped that the results of this research 

can be adapted as best as possible to this 

formation between different parts of Lorestan 

sedimentary basin, and finally, a clearer picture 

of Palaeogeographic reconstruction of 

Paleocene-Middle Eocene time in Zagros 

sedimentary basin and post-depositional history 

of this formation can be presented. According to 

the map of structural zones of the Zagros basin, 

the studied area is located in the simple folded 

part of Zagros and in the sedimentary zone of 

Lorestan. In Zagros, during the Late Paleocene 

to Eocene, sediments were deposited in a pre-pit 

sedimentary basin along the eastern margin of 

the Arabian Plate. According to the geological 

map 1/100000 of Kohdasht, Khorramabad and 

Poldokhtar cities, and the studied areas is 

located on the South of Khorramabad, South of 

Kohdasht and North of Poldokhtar.  

 

Materials and Methods 
In this study, after numerous field visits and 

studying the 1/100,000 geological maps of 

Khorramabad, Kohdasht and Poldokhtar 

counties, a suitable surface section of the 

Talehzang Formation was selected in the study 

area. Theses sections were selected in such a 

way that it has the greatest thickness, the greatest 

lithological changes, easy access, and the least 

coverage. From this section, 181 rock samples 

were selected and microscopic thin sections 

were prepared from all of them (sections were 

prepared at Lorestan University of and studied 

and photographed using an Olympus-BH2 

polarizing microscope). Carbonate rocks were 

classified according to Dunham (1962). Also, in 

order to separate the types of dolomites of 

Talehzang Formation and to know the 

diagenesis environment of these dolomites, 9 

powder samples in nano particle sizes were 

analyzed by EDS methods in Central Laboratory 

No. 1 of Lorestan University and imaging by 

Electron microscopy (SEM) of dolomites was 

also performed. The nomenclature and 

classification of dolomites was based on a 

combination of textural classification proposed 

by Sibley and Gregg (1987) and Mazollo (1992). 

For the size of dolomite crystals, the scale 

provided by Folk (1965) and Adabi (2009) was 

used. In the end, these studies help a lot to 

determine the origin of dolomite-forming fluids 

(Sibley and Greg, 1987; Kopech et al., 1988; Ay 

and Mazollo, 1993; Adabi, 2009).  

  

Results and Discussion 

Based on field evidence, lithology and 

geochemistry, two main groups of dolomites 

were identified in the Talehzang Formation 

which includes primary dolomites and 

secondary dolomites. Primary dolomites 

(dolomicrites) were formed due to their very 

small size and the presence of algal laminae, 

intraclasts fragments, fenestral porosity and the 

absence of evaporite minerals in a tidal zone 

environment, and secondary dolomites (medium 

crystal and coarse crystal dolomites) were 

formed in a shallow to medium burial diagenesis 

environment as a result of the seepage of 

evaporated basin floor sediments into the 

carbonate platform of the Talehzang Formation. 

The low amount of Fe and high amounts of Sr 

and Na in dolomicrites and the high 

concentration of Fe and Mn in dolomicrosparites 

and dolosparites along with the presence of 

some evidence such as algal laminae, intraclasts 

fragments, fenestral porosity and the absence of 

evaporite minerals indicate, the formation of 

these dolomites is from the tidal flat model, 

seepage and then shallow to medium burial. 

Low values of Sr and high concentration of Fe 
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and Mn in coarse crystal dolomites probably 

indicate the increase in the size of dolomite 

crystals and their recrystallization during burial. 

Interpretation of diagenetic processes the 

dominant diagenetic processes identified in the 

microfacies of the Talehzang Formation include 

micritization as a thin coating around grains and 

excessive micritization of grains, increased 

neomorphism due to recrystallization of 

micromicrite crystals into microasparite, 

decreased neomorphism in the crust of 

allochems. The formation of equal-thickness 

marginal cement as first-generation cement 

around the grains, the formation of next-

generation coarse-crystalline cement between 

the grains, the formation of drusy cement within 

the grains, the formation of geopetal fabric, the 

creation of dissolution and the formation of 

intra-grain and inter-grain porosity, mold and 

shelter porosity, pyritization and silicification-

type substitution, and physical and chemical 

compaction were mentioned. These processes 

have gone through four diagenetic 

environments: marine, freshwater, burial, and 

uplift. These processes have occurred during 

three stages (eogenesis, mesogenesis, and 

telogenesis). Petrographic studies on the 

dolomites of Talehzang Formation led to the 

identification of four types of these dolomites. 

These dolomites include first type dolomite or 

dolomicrites (very fine crystal dolomites), 

second type dolomite or dolomicrosparite 

(medium crystal dolomites), third type dolomite 

or dolosparite (coarse crystal dolomites) and 

fourth type dolomite. (Very coarse crystal 

dolomites) are filling the space of fractures and 

veins. Finally, according to the evidence of 

petrography and elemental geochemistry, the 

dolomites of Talehzang Formation can be 

considered from the model of sedimentation, 

seepage, and then shallow to medium and deep 

burial. The Talehzang Formation was deposited 

in a marine phreatic environment, consisting of 

magnesium-rich aragonite and calcite shells (red 

algae, foraminifers, echinoderms and molluscs) 

with intragranular and intergranular porosity. 

Some diagenesis processes, such as micrite 

formation, the formation of isopachous rim 

cement, are related to early diagenesis in marine 

environments, which were identified in the 

section under study, which confirm the early 

stage of diagenesis. As a result of dissolution, 

cavity, channel and mold porosity is formed and 

the process of incremental neomorphism can 

also be seen. 

 

 

Conclusion 
Based on field evidence, petrographic, lithology 

and geochemistry studies, two main groups of 

dolomites were identified in the Talehzang 

Formation which includes primary dolomites 

and secondary dolomites. Primary dolomites 

(dolomicrites) were formed due to their very 

small size and the presence of algal laminae, 

intraclasts fragments, fenestral porosity and the 

absence of evaporite minerals in a tidal zone 

environment, and secondary dolomites (medium 

crystal and coarse crystal dolomites) were 

formed in a shallow to medium burial diagenesis 

environment as a result of the seepage of 

evaporated basin floor sediments into the 

carbonate platform of the Talehzang Formation. 

The low amount of Fe and high amounts of Sr 

and Na in dolomicrites and the high 

concentration of Fe and Mn in dolomicrosparites 

and dolosparites along with the presence of 

some evidence such as algal laminae, intraclasts 

fragments, fenestral porosity and the absence of 

evaporite minerals indicate, the formation of 

these dolomites is from the tidal flat model, 

seepage and then shallow to medium burial. 

Low values of Sr and high concentration of Fe 

and Mn in coarse crystal dolomites probably 

indicate the increase in the size of dolomite 

crystals and their recrystallization during burial. 

Dominant diagenetic processes identified in the 

microfacies of the Talehzang Formation include 

micritization as a thin coating around grains and 

excessive micritization of grains, increased 

neomorphism due to recrystallization of 

micromicrite crystals into microasparite, 

decreased neomorphism in the crust of 

allochems. The formation of equal-thickness 

marginal cement as first-generation cement 

around the grains, the formation of next-

generation coarse-crystalline cement between 

the grains, the formation of drusy cement within 

the grains, the formation of geopetal fabric, the 

creation of dissolution and the formation of 

intra-grain and inter-grain porosity, mold and 

shelter porosity, pyritization and silicification-

type substitution, and physical and chemical 

compaction were mentioned. These processes 

have gone through four diagenetic 

environments: marine, freshwater, burial, and 

uplift. These processes have occurred during 

three stages (eogenesis, mesogenesis, and 

telogenesis).  
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Fig. 1. A: Extension of the Taleh Zang Formation along with other formations of the study area. a: Section north of Pole 

Dokhtar (view to the northwest) b: Section south of Kohdasht (view to the southwest). c: Section south of Khorram Abad (view 

to the northeast). 
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Fig. 1. B: Close-up view of the lower and coarser boundary of the Taleh Zang Formation in the studied sections a: Boundary 

between deposits of the Amiran Formation and the Taleh Zang Formation (section south of Khorramabad) b: Lower 

boundary between deposits of the Amiran Formation and the Taleh Zang Formation (section north of Pole Dokhtar) c: Lower 

boundary between deposits of the Amiran Formation and the Taleh Zang Formation (section south of Kohdasht) d: Lower 

boundary between deposits of the Taleh Zang Formation and the Kashkan Formation (section south of Khorramabad) e: 

Lower boundary between deposits of the Taleh Zang Formation and the Kashkan Formation (section south of Kohdasht) f: 
Lower boundary between deposits of the Taleh Zang Formation and the Kashkan Formation (section north of Pole Dokhtar). 
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Fig. 2. Access routes to the studied sections along with the location of the selected sections 
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Fig. 3. Stratigraphic column of the measured sections. South Khorramabad Section (thickness: 71 meters), South 
Kuhdasht Section (thickness: 55 meters), and North Pol-e Dokhtar Section (thickness: 55 meters). 
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Fig. 4. a: Micritic envelope around an allochem (red arrows). This rim has preserved the original shape of the grain during a 

later stage of diagenesis. b: Excessive micritization of the grains (red arrows) which has partially destroyed the internal 

structure of the grains 
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Fig. 5. a: Progressive neomorphism process in the rock matrix. The crystal size increases in the direction of the red arrows. b: 

Micritization of allochem shells, which is a type of subtractive neomorphism. 
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Fig. 6. a: Overgrowth, coaxial (syntaxial) cement around an echinoderm fragment. b: Fine-grained mosaic, 
intergranular cement. c: Medium-grained mosaic, intragranular cement. d: Coarse-grained, mosaic (blocky) cement.  
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Fig. 7. a: Drusy cement formed within an allochem grain. The increase in crystal size is toward the center of the cavity 
and in the direction of the red arrows. b: Uniform thickness, rim cement surrounding the grain (red arrows). 
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Fig. 8. a: Development of grain-to-grain fabric due to the application of physical compaction. The red arrows indicate 
a type of longitudinal contact between the grains. b: Formation of a convex-concave contact (red arrow) between two 

allochem grains due to the application of physical compaction. c: Fracture formed in the rock matrix due to physical 
compaction (red arrow). This fracture was later filled by calcite cement. d: In-situ fracture of an allochem grain due to 

the application of physical compaction. 
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Fig. 9. a: Development of dissolution seams (red arrows) at the grain contacts due to the application of chemical 

compaction. b and c: Formation of stylolites and removal of a portion of the grain due to dissolution induced by 
chemical compaction. d: Excessive chemical dissolution in the grains to the extent that a major part of the unstable 

grains (red arrow) has been dissolved and destroyed. 
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Fig. 10. a: Intergranular porosity (red arrow) in the shell wall of a bivalve. b and c: Intergranular porosity between 
grains. d: Channel Porosity. 
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Fig. 11. a: Silicification in the form of replacement within a porous shell (red arrow). b: Formation of replacement 
dolomite within allochem grains. c and d: Secondary formation of pyrite within the chambers and shell of allochems 

(red arrows). 
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Fig. 12. Paragenetic sequence of the Taleh-Zang Formation in the studied sections. The blue-colored section indicates 

high abundance, and the dashed line indicates lower abundance. 
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Fig. 13. a: Fossil-barren dolomitic mudstone microfacies (dolomicrite). b: Dolomicrite containing intraclast fragments 

(red arrows) and detrital quartz grains (yellow arrows). c: Electron micrograph of image a. 
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Fig. 14. a and b: Medium-sized crystalline dolomites. The red arrows indicate remnants of the primary texture of 

microcrystalline dolomites (dolomicrite). 
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Fig. 15. a and b: Euhedral to subhedral coarse-crystalline dolomites (red arrows). 
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Fig. 16. a and b: Baroque iron-bearing coarse-crystalline dolomites (red arrows). Sections have been stained with 
potassium ferrocyanide, and the turquoise-blue color of this type of dolomite indicates formation in a reducing burial 

environment. 
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Table 1. Results of elemental geochemistry of the studied dolomites (values are in weight percent). 

Ca/Mg O C Na Sr Mn Fe Mg Ca Samples Dolomites type 

2.7647059 21.41 46.44 0.01 0.01 0.05 0.08 8.50 23.50 TZ-01 

Dolosparite 

2.2826087 45.60 23.07 0.02 1.02 0.04 0.05 9.20 21.00 TZ-02 

2.1041667 45.00 25.06 0.02 0.03 0.03 0.06 9.60 20.20 TZ-03 

2.76 45.60 46.44 0.02 1.02 0.05 0.08 9.60 23.50 Max 

2.10 21.41 23.07 0.01 0.01 0.03 0.05 8.50 20.20 Min 

2.38 37.34 31.52 0.02 0.35 0.04 0.06 9.10 21.57 Average 

1.804878 26.06 44.50 0.02 0.6 0.03 0.04 10.25 18.50 TZ-04 

Dolomicrosparite 

2.1595745 30.90 39.18 0.03 0.08 0.04 0.07 9.40 20.30 TZ-05 

2.2142857 39.02 28.22 0.04 1.2 0.01 0.01 9.80 21.70 TZ-06 

2.21 39.02 44.50 0.04 1.20 0.04 0.07 10.25 21.70 Max 

1.80 26.06 28.22 0.02 0.08 0.01 0.01 9.40 18.50 Min 

2.06 31.99 37.30 0.03 0.63 0.03 0.04 9.82 20.17 Average 

1.9130435 41.30 24.04 0.05 1.09 0.01 0.01 11.50 22.00 TZ-07 

Dolomicrite 

1.6954733 23.40 42.65 0.08 1.07 0.01 0.04 12.15 20.60 TZ-08 

2.0265487 42.74 22.90 0.05 0.04 0.02 0.05 11.30 22.90 TZ-09 

2.03 42.74 42.65 0.08 1.09 0.02 0.05 12.15 22.90 Max 

1.70 23.40 22.90 0.05 0.04 0.01 0.01 11.30 20.60 Min 

1.88 35.81 29.86 0.06 0.73 0.01 0.03 11.65 21.83 Average 
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Fig. 17. Model of dolomitization of the Taleh-Zang Formation in the studied sections (not to scale). 
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