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ABSTRACT ARTICLE INFO 

In this research, the carbonate formations of the 2nd and 3rd periods of 

Lorestan sedimentary basin have been studied. In this research, more than 800 

sedimentary thin sections have been lithological studied. Complications 

caused by burial diagenesis fall into two groups: physical and chemical 

compression. Among the complications caused by physical compaction in 

carbonate rocks are types of contact between grains (point, longitudinal, 

convex-concave), creation of grain-to-grain fabric (fitted fabric), telescopic 

rotation of grains, reduction of porosity in larger grains due to the change of 

packing from cubic to rhombohedra grains, placing of long grains parallel to 

the layering surfaces, thinning of allochem shells, in-situ breakage of grains. 

Cracking of the shell of allochem and penetration of cement into the grains, 

breaking of micrite coating - grain and cement, breaking of iodic coatings, 

spastolization of ooids grains, crushing of peloids, falling of micrite coatings, 

grain fracture. Caused by the recrystallization of cement crystals, the fracture 

of the rock base, and the creation of porosity and plastic deformation of the 

grains. Complications of pressure dissolution are placed in several categories 

of dissolution joints, dissolution veins, stylolites and stylomottle. Among the 

effects of compressive dissolution caused by the effect of stylolites are grain 

dissolution and removal of a part of it, rock bed dissolution, cement 

dissolution, dissolution of dolomite crystals during burial diagenesis, 

dissolution of unstable grains and creation of tangled fabric due to chemical 

compaction. Severe and the formation of burial cement between the grains, 

creation of diagenetic barriers through chemical deposition of insoluble 

materials along it, formation of nodules of insoluble materials at the top of 

stylolites, multi-stage stylolitization, movement of grains relative to each 

other, formation of diagenetic nodules through the pointed out the formation 

of stylolites, displacement of fractures, dolomitization through stylolites 

ducts, creation of stylolites porosity and excessive entanglement of grains due 

to intense pressure-dissolution action. 
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Extended Abstract 

Introduction 
After sediments or carbonate rocks pass 

through the marine and meteoric diagenesis 

environment during burial, they are placed in 

the burial diagenesis environment. In this 

environment, other factors and processes 

related to surface areas (marine and meteoric) 

do not have influence. The burial diagenesis 

environment is called deep phreatic or 

mesogenic. An important part of the life of 

carbonate sediments is spent in this 

environment, and only erosion or tectonic 

uplift can cause these sediments (or rocks) to 

be redeployed in surface (meteoric) 

environments. If the sediments in the previous 

environments have not fully endured 

diagenesis and petrification, they become 

petrified and lose most of their porosity 
(Rahimpour Bonab, 2010). Burial diagenesis 

includes any change or set of changes that 

takes place below the diagenesis zone close to 

the surface and above the low-grade 

metamorphic environment in sediments and 

rocks. These ranges are different in different 

environments and even in different parts of the 

same basin. Burial diagenesis is under the 

control of overburden pressure of upper 

younger strata, and other important 

controlling factors in the burial diagenesis 

environment include hydrology, chemistry of 

pore fluids, pressure and temperature. The 

dominant processes, environmental 

conditions, time, location and main products 

of burial diagenesis are completely different 

from near-surface diagenesis. Much more 

complex processes are active in the burial 

diagenesis environment. The most important 

of these processes include physical 

compaction and water loss, chemical 

compaction (pressure-dissolution), 

cementation, underground dolomitization, 

change of hydrated minerals to non-hydrated 

types, thermal reactions of stabilizing 

minerals, the transformation and maturation 

of organic matter that causes the production of 

hydrocarbons and organic acids. The long-

term general trend in the burial environment is 

the increasing reduction of porosity by 

compaction and cementation, which occurs 

with increasing temperature and pressure in 

the presence of pore water. Effective factors in 

burial diagenesis are divided into two internal 

and external groups. The most important 

internal factors controlling burial diagenesis 

are sediment mineralogy, organic materials 

and clay minerals. Among the external factors 

effective in burial diagenesis, we can mention 

lithostatic pressure, hydrostatic pressure and 

linear or directional pressure (Rahimpour 

Banab, 2019). 

 

Materials and Methods 
In this research, more than 800 sedimentary 

thin section samples of carbonate rocks of 

Lorestan sedimentary basin formations (Garu, 

Sarvak, Surgah, Ilam, Gurpi, Talehzang, 

Shahbazan, Asmari and carbonate units of 

Gachsaran formation) were examined by 

microscope Olympus-BH2 optics and lenses 

number 4 and 10 have been studied. In this 

study, stylolites were also imaged under an 

electron microscope (SEM). Classification 

(Dunham, 1962) has been used to name 

carbonate rocks. 
 

Results and Discussion 
Among the complications caused by physical 

compaction in carbonate rocks are types of 

contact between grains (point, longitudinal, 

convex-concave), creation of fitted fabric, 

telescopic rotation of grains, The reduction of 

porosity in larger grains, due to the change of 

packing from cubic to rhombohedral grain, 

placement of long grains parallel to the 

layering surfaces, thinning of the grain shell, 

in-situ fracture of the grain, fracture of the 

grain shell and penetration of cement into the 

grain, fracture of micrite coating - grain and 

cement, fracture He pointed out iodine 

coatings, spastolites of ooids grains, crushing 

of ooids, grain breakage due to 

recrystallization of cement crystals, fracture 

of the rock base and creation of porosity and 

plastic deformation of grains  . Also, 

mechanical compression may lead to the fall 

of micrite coatings, if the initial phase of 

dissolution has taken place in aragonite 
bioclasts. The complications caused by 

chemical condensation in carbonate rocks are 

very diverse. Among these complications that 

have been observed in the studied carbonate 

rocks are dissolution joints in the place of 

grain contact, dissolution veins, very compact 

fabric and entanglement of grains due to 

intense chemical compaction, types of 

stylolites and stylomottle. The effects of 
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compressive dissolution caused by the effect 

of stylolites include grain dissolution and 

removal of part of it, bedrock dissolution, 

cement dissolution, dissolution of dolomite 

crystals during burial diagenesis, creation of 

diagenetic barriers through chemical 

deposition of insoluble materials along it is 

multi-stage stylolitization, displacement of 

grains relative to each other, formation of 

diagenesis nodules through the formation of 

stylomottle, displacement of fractures, 

dolomitization through stylolites ducts, 

creation of stylolites porosity and excessive 

entanglement of grains due to strong pressure-

dissolution action were pointed out. As a 

result of physical compression, the grains are 

pressed together and the grain-by-grain fabric 

can be seen between the grains. Fractures 

resulting from physical compression are 

important in the interpretation of the post-

depositional history because they are often 

signs of diagenesis (Cooke et al., 2006; 

Flugel, 2010; Strasser et al., 2015). The 

change in shape and closer arrangement of 

carbonate grains (rhomboidal arrangement) 

which are derived from the process of 

mechanical compression, occur before the 

petrification of sediments (Rahimpour Banab 

et al, 2014; Ronchi et al., 2011; Madlen and 

Wilson, 2013). Physical compression often 

occurs at a lower depth than chemical 

compression and often causes the fracture of 

allochems components in carbonate rocks. 

Pressure dissolution products can be divided 

into three categories: dissolution seams, 

dissolution veins and stylolites (Buxton and 

Sibley, 1981; Bathurst, 1987). Dissolution 

seams often bypass the grains and expand 

without breaking the grains (Logan and 

Semeniuk, 1976). Stylolites are formed at 

greater depths than dissolution joints and are 

observed in carbonate rocks as micro-

stylolites (with a range of about 200 microns) 

(Tucker and Wright, 1990). The process of 

dissolution plays an essential role in creating 

porosity in rocks and leads to the creation of 

stylomottle. The transition between physical 

and mechanical compaction depends on the 

mineralogy, petrophysical properties of the 

sediment, burial depth and temperature 

changes (Nygaard et al., 2004). The surface of 

the stylolite is always perpendicular to the 

surface of maximum stress (Tucker, 1993). 

These fabrics are specific to the diagenetic 

processes of the burial environment, which are 

observed in all mudstone, wackestone, 

packstone and grainstone facies (Giorgioni et 

al., 2016; Gabellone and Whittaker 2016, 

Janjuhah et al., 2019, Janjuhah and Alansari, 

2020). The primary surface along which the 

dissolution starts is often parallel to the 

layering surface, although in some cases even 

this surface is perpendicular to the layering 

surface, the main controlling factor is the 

orientation of the linear stress axis, which is 

generally vertical and it is the result of 

overburden pressure (Bathurst, 1975). The 

surfaces created in stylolites can be in the form 

of columns, peaks with high and low 

amplitude, irregular surfaces, stacked and 

smooth surfaces. In terms of amplitude, 

stylolites are divided into peaks with a large 

amplitude (more than 1 mm) and stylolites 

with peaks with a small amplitude (less than 1 

mm) (Sadd and Alsharhan, 2000). Among the 

common textures in stylomottle, we can 

mention nodular, shear, spot and compact 
textures. Stylomottle are very important 

conduits and paths for the passage of fluids 

(water and oil). During deep burial diagenesis, 

these channels can pass diagenesis fluids 

(especially dolomitizing fluids) through them 

and change the nature of the rock and make it 

dolomitized, this phenomenon reduces 

porosity (Giorgioni et al., 2016; Gabellone 

and Whittaker 2016; Janjuhah et al., 2019; 

Janjuhah and Alansari, 2020). The orientation 

of stylolites is important in reservoir rock 

characteristics because permeability decreases 

in the direction perpendicular to them 

(Nelson, 1981; Gabellone and Whittaker, 

2016; Kohen et al., 2016). The insoluble 

materials associated with stylolites are clay 

minerals, bitumen, quartz, dolomite, pyrite 

and fluorite (Park and Schot, 1968; Carozzi 

and Vonbergen, 1987). Minerals with less 

solubility are placed at the top of the stylolite, 

and this part of the stylolite is jagged 

(Railsback, 1993; Tucker, 2001). Finally, it 

can be said that complications caused by 

burial diagenesis are in the range of 

mesogenic diagenesis, which causes 

complications caused by physical compaction 

in shallow parts of burial and complications 

caused by chemical compaction in deeper 

parts of burial diagenesis.  
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Conclusion 
The results of petrographic studies on 

carbonate rocks show that a wide range of 

textural changes occur due to physical and 

chemical condensation in carbonate rocks, 

and these processes are in the realm of 

mesogenic diagenesis (shallow and deep 

burial) are placed. Among the complications 

caused by physical compaction in carbonate 

rocks, there are various types of contact 

between grains (point, longitudinal, convex-

concave), creation of fitted fabric, telescopic 

rotation in grains, reduction of porosity in 

larger grains due to change of packing from 

cubic to rhomboidal state of grains, placement 

of long grains parallel to the layering surfaces, 

thinning of the shell of allochems, in-situ 

fracture of grains, fracture of the shell of 

allochems and infiltration of cement into the 

grains, fracture of micrite coating - grain and 

cement, fracture of ooids coatings, 

spastolization of ooids grains, crushing of 
peloids, falling of micrite coatings, grain 

breakage due to recrystallization of cement 

crystals, fracture of the rock base, and creation 

of porosity and plastic deformation of grains. 

Complications of compressive dissolution are 

more complex and are classified into several 

categories: dissolution joints, dissolution 

veins, entangled fabric of grains due to intense 

chemical compression, stylolites and 

stylomottle. Among the effects of compressive 

dissolution caused by the effect of stylolites, 

one can include the dissolution of grain and 

removal of part of it, dissolution of bedrock, 

dissolution of cement, dissolution of dolomite 

crystals during burial diagenesis, creation of 

diagenetic barriers through chemical 

sedimentation of insoluble materials along it 

is the formation of nodules of insoluble 
materials at the top of stylolites,  multi-stage 

stylolitization, movement of grains relative to 

each other, formation of diagenesis nodules 

through the formation of stylolites, movement 

of fractures, dolomitization through stylolites 

ducts and creation of stylolites porosity. 
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Fig. 1. a: Formation of cubic fabric in ooids grains before compression in an ooids greenstone facies. Pay attention to the presence of 

expanded intergranular porosity in this fabric (red arrows) (Gachsaran Formation, Afrineh syncline). b: Creation of rhombohedra 

fabric in ooids grains after physical compaction. Pay attention to the limited space between the grains that is filled with calcite cement 

(red arrow). This cement is formed after the condensation of grains. Mold porosity in ooids grains is related to their dissolution during 

meteoric diagenesis (Talehzang Formation, Rit anticline). c: Changing the arrangement and orientation of grains due to physical 

compaction. (Shahbazan Formation, Khorram Abad anticline) d: Creation of fitted fabric in a bioclast facies. Red arrows indicate 

point contact and yellow arrows indicate sutured contact. (Talehzang Formation, Pasan anticline) e: Longitudinal contact between 

grains in a bioclastic packstone facies. (Talehzang Formation, Rit anticline) f: Convex-concave contact between grains in a bioclastic 

packstone facies. (Talehzang Formation, Chenareh anticline). 
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Fig. 2. a: Telescopic rotation of grains in a bioclastic packstone facies (Talehzang Formation, Chenareh anticline) b: In situ fractures 

formed in a porous fossil filled with sparite cement (Talehzang Formation, Sarkan anticline) c: In situ fractures formed in a red alga 

that filled with calcite cement (Asmari Formation, Soltan anticline) d: A fracture in the allochem that has been slightly displaced 

(Asmari Formation, Khorram Abad anticline)  e: Fracture created in the shell of the Alveolina sp (yellow arrow) which, in the next 

stage, has been moved from its original location due to the penetration of cement (red arrow) and the growth and crystallization of its 

crystals (Talehzang Formation, Pasan anticline) f: Alveolina fossil crushing due to physical compaction in a bioclastic packstone facies 

(Talehzang Formation, Pusht- Jangal anticline). 
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Fig. 3. a: Opening of ooids laminae due to physical compression (Gachsaran Formation, Afrineh syncline) b: Falling of micrite coatings 

due to physical compression. The initial phase of dissolution took place in aragonite bioclast and caused the micrite coatings to fall 

due to physical compaction. (Gachsaran Formation, Afrineh syncline) c: Fractures created in a grain that was filled by spar calcite 

cement in the next step. The fracture has caused displacement of the grain (the target grain is an alveolina fossil). (Talehzang 

Formation, Chenareh anticline) d: Multiple fractures created in a grain in such a way that the structure of the fossil has been destroyed 

to some extent. (Talehzang Formation, Chenareh anticline) e: Thinning of the fossil grain due to intense physical compaction (the red 

arrow shows the place of thinning). (Talehzang Formation, Rit anticline) f: Multiple fractures created in a wackestone facies. The 

second fracture (yellow arrow) is more recent and caused the first fracture (red arrow) to be cut off and displaced. (Shahbazan 

Formation, Sarkan anticline). 
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Fig. 4. a: Dense arrangement and crushing of grains in the facies of wackestone to bioclastic packstone facies (Garu Formation, 

Khorram Abad anticline) b: Numerous and irregular fractures that were filled by iron oxide cement in the next step. (Shahbazan 

Formation, Amiran anticline) c: Numerous fractures and irregular created which is filled by calcite cement in the next step. (Sarvak 

Formation, Khorram Abad anticline) d: Multiple fractures caused the grain to be crushed, which was filled with calcite cement in the 

next step. (Sarvak Formation, Khorram Abad anticline) e: A fracture in the red algal shell (yellow arrows), in the next stage, the 

infiltration and development of cement has caused the formation of stromatactis fabric. (Asmari Formation, Pusht- Jangal anticline) 

f: Crushing of a part of Alveolina sp (yellow arrow), due to the physical compaction of a part of the oyster shell that was between two 

grains, it has been compacted and crushed. (Talehzang Formation, Chenareh anticline). 
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Fig. 5. a: The formation of sutured joints caused by pressure-dissolution due to the application of tension at the boundary of the 

grains. (Talehzang Formation, Pasan anticline) b: Excessive dissolution of an unstable grain among other grains due to the application 

of strong chemical compaction. The desired grain (yellow arrow) is most likely alveolina fossil, which is placed among the nummulite 

grains. (Talehzang Formation, Rit anticline) c: Formation of stylolite and dissolution of part of the grain (the grain in question is an 

alveolina fossil). (Talehzang Formation, Malekoh anticline) d: Stylolite formation and dissolution between grains. Both grains are 

equally dissolved and sunk into each other's. (Talehzang Formation, Pasan anticline). e and f: Formation of diagenetic nodules at the 

top of stylolites. The dark color of nodules is due to the concentration of insoluble materials such as clay minerals and organic 

materials. (Ilam Formation, Pusht- Jangal anticline). 
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Fig. 6. a: Formation of stylolite due to dissolution of cement. Insoluble materials and impurities in the cement crystals have 

accumulated along the stylolite. (Sarvak Formation, Rit anticline). b: Excessive sinking of grains and creation of tangled fabric due 

to strong chemical compaction (Talehzang Formation, Pasan anticline). c: Formation of stylolite and dissolution of dolomite crystals 

(Shahbazan Formation, Khorram Abad anticline) d: Formation of stylomottle in bioclastic wackestone facies (Surgah Formation, 

Khorram Abad anticline) e: Formation of porosity resulting from stylolite. (Sarvak Formation, Pusht- Jangal anticline) f: Porosity 

resulting from stylomottle formation. (Gurpi Formation, Rit anticline). 
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Fig. 7. a: Dissolution at the grain boundary due to chemical compaction between the fossil grain and the refractory cherty fragments. 

(Talehzang Formation, Chenareh anticline) b: Stylolite and removal of a part of the grain that is extended along the dolomite cement 

stylolite in the next step. (Talehzang Formation, Rit anticline) c: Stylolite formation and dissolution of part of the grain. Nummulite 

fossil has penetrated in the direction of the yellow arrow to the extent of the dissolved part (dissolved grain is alveolina fossil). 

Compaction (Talehzang Formation, Chenareh anticline) d: Excessive sinking of grains and creation of tangled fabric due to the 

application of intense chemical compaction in such a way that only a small part of the fossils remains. (Talehzang Formation, 

Chenareh anticline) e: The formation of two groups of stylolites (yellow arrows) which caused severe dissolution of grains. The red 

arrow is a nummulite fossil that has remained intact due to its distance from the stress area. compaction (Talehzang Formation, Pasan 

anticline) f: Stylolite formation in a bioclastic packstone facies. The red arrow is a more resistant grain that has penetrated into a 

weaker grain. (Talehzang Formation, Chenareh anticline). 
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