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Fig. 1. Location of the studied area of the east and southeast of the Lurestan zone, Sarkan Field (BP, 1974).  
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Fig. 2. Stratigraphic column of Bangestan reservoir in the Lurestan zone 
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Fig. 3. Photomicrographs of the microfacies and lithofacies types of the Sarvak Formation. CFI: (a). Photo of lithofacies and 

fabric of the facies, photos of (b) and (c), Microfacies of the facies, skeletal wackestone with planktonic fossils. CF2: (d). Photo 

of lithofacies and fabric of the facies, photos of (e) and (f), Microfacies of the facies, skeletal wackestone to packston with 

planktonic fossils. CF3: (g). Photo of lithofacies and fabric of the facies, photos of (h) and (i), Microfacies of the facies, 

Globotruncana packston. CF4: (j). Photo of lithofacies and fabric of the facies, photos of (k) and (l), Microfacies of the facies, 

skeletal packston to grainstone with intraclast. CF5: (m). Photo of lithofacies and fabric of the facies, photos of (n) and (o), 

Microfacies of the facies, rudstone. 
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Fig. 4. Proposed isolated carbonate platform conceptual depositional model for the Sarvak Formation in the Central 

and Northern subzones of the Lurestan zone and determining location of studied sections on the proposed isolate 
platform (Moeini et. al., 2023).  
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Fig. 5. Photomicrographs of the diagenetic processes of destructive porosity: Photos of (a) and (b) respectively belong to vertical 

and horizontal stylolite, dissolution seems and diagenetic layering. Photos of (c) and (d) Showing effects of chemical and 

physical compaction on two textures of mud-supported and grain- supported. Photos of (f) to (h) Indicating cementation in 

various fabrics such as isopcus, derusy, equant and blocky and micritization process. Photos of (i) and (j) Showing the types of 

diagenetic complications such as cementation, filled fractures, dissolution along stylolite and vuggy dissolution. photo of (k) 

Neomorphism. photos of (l) and (m) respectively Showing silica cement, silicification and deep burial pyrite replacement. 

Photos of (l) and (m) Secondary pyrite, filled mold porosity. Photos of (p) and (o) respectively, indicattion overdolomitization 

and dolomitization with euhedral texture in shallow burial zone. 
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Fig. 6. Related photomicrographs of the diagenetic processes of producing porosity: photos of (a) to (d): types of 
mesogenetic dissolution such as vuggy porosity (non fabric selected) and moldic porosity (filled with cement). Photos of 

(e) and (f): stylolytic porosity. Photos of (g) and (h) respectively, showing dolomitization in the mud-supported fabric 
(creating intercrystalline porosity) and dolomitization throughout stylolite (creating intercrystalline porosity in their 
direction), respectively. 
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Table 1. Paragenetic sequence of the Sarvak reservoir in Sarkan oil field and porosity trends over time along with 

diagenesis processes. 
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Fig. 7. Data related to the rate of mud loss in the three wells of Sarkan Field. 
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Fig. 8. Curve analysis method to determine density of macrofractures related to anticline of the Serkan Field.  
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Fig. 9. Porosity distribution diagrams in SK-1, SK-2 and SK-3 wells in the Sarkan oil field of Lurestan Zone, according 

to petrophysical and core routine data. The information related to the amount of porosity is related to the data extracted 
from the analysis of the cores and the analysis of the well logs related to the porosity, especially the neutron well log. 
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Fig 10. A- Permeability and porosity cross-plot based on core data for the SK2 well of Sarkan oil field. The blue line 

indicates the range of changes in porosity and permeability values in the production facies in well#2, and the red line in 
the image indicates the regression line, which shows the state of the porosity variable compared to the permeability 
variable. B- Crossplot of core porosity and effective porosity derived from logs in the Sarkan wells from the Sarvak 

reservoir. 
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Fig. 11. Images related to three generations of microfractures in the reservoir: Photos of (a) to (c) showing the first 

generation microfractures (shallow burial zone). Photos of (d) to (f) showing the second generation microfractures that 

are filled with burial cement. Photos of (g) and (d) showing the third generation microfractures (the cese of pressure in 
the deep burial zone and a temporary upwelling in the telogentic zone) 
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Fig. 12. Diagrams of porosity vs. permeability (mD) in the Sarvak Formation according to core routine data, along with 
images of effective diagenesis processes and complications in the designated zones for the reservoir. a- Zone A in SK2. 

b- Zone B in SK3. c- Zone C in SK1 
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Fig. 13. Petrophysical Evaluation of sarvak reservoir in the SK3 well of Sarkan oil field. 
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Fig. 14. Sequence stratigraphy and facies column of the Sarvak formatin in wells number 1, 2 and 3 of the Sarkan oil 

field. 
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Fig. 15. The position of the Sarvak reservoir in the Ahr classification (Ahr, 2008). Photos of (a) to (d) are related to four 

porosity systems including vuggy porosity system, intercrystalin porosity system, stylolytic porosity system and 
mirofracture porosity system that control the production capacity of the Sarvak reservoir.  
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Abstract 
Identifying the origin of pores, examining their characteristics, and understanding how they interrelate 

within the fabric of facies play a primary role in differentiating reservoir zones. In this study, Sarvak 

reservoir was evaluated at both microscopic and macroscopic scales based on available data from 3 

wells in Sarkan Field. With investigating the reservoir in three separate phases, genesis and evolution 

of porosity during the time, influenced by mentioned process has been specified and the role of each of 

these processes has been evaluated. Most of the facies are mud-supported and have no reservoir 

characteristics because of the deep conditions at the time of deposition. Then, with surveying the 

diagenetic processes and providing a diagenesis history for the reservoir and also studying the fractures 

in both small and large-scale, it has concluded that the reservoir in this field has been influenced by both 

small- and large-scale fractures. Secondly, the reservoir properties have been changed by diagenetic 

processes, mainly dissolution and dolomitization. Finally, 5 pore systems have been recognized 

including vuggy, intercrystalline, stylolitic and fracturing. These pore types control the reservoir 

properties of this formation in the studied field.  
 

Keywords: Pore network, Diagenesis, Reservoir qualify, Sarvak Formation, Reservoir evolution  

 
 

Introduction 
In the evolution of reservoir characteristics, 

various information is combined to provide a 

complete description of the static and dynamic 

characteristics of the reservoir, especially those 

that change and affect the fluid flow in the 

reservoir. According to theory, carbonate 

reservoirs have three types of properties, 

including the basic properties of the rock (such as 

texture, structure, composition, and fabric), 

related properties (such as porosity, permeability, 

and capillary pressure) and also the third degree 

(log features and petrophysical information 

derived from them) are formed. Dependent and 

tertiary characteristics are under the control of the 

fundamental characteristics of the reservoir rock. 

Therefore, the identification of these features 

plays a significant role in the correct 

understanding of the reservoir and the description 

of the architecture inside it. The fundamental 

characteristics of the rock are developing and 

evolving under the influence of sedimentary, 

diagenesis, and tectonic processes during a long-

term process, and after that, the porosity system 

under the control of primary sedimentary patterns 

is being rearranged and rearranged. Carbonate 

reservoirs that are completely under the control 

of sedimentary porosities are very rare, and most 

of the reservoirs have a single or multiple 

porosity origin. The high influence of carbonate 

rocks from diagenesis and secondary processes is 

the factor influencing their high heterogeneity. 

The Cretaceous Sarvak Formation with Late 

Albian to mid-Turonian age is the second most 

important reservoir unit (after the Asmari 

Formation), hosting giant hydrocarbon reserves 

in SW Iran. The depositional environment and 

reservoir quality of the Sarvak formation in 

Lurestan zone have been challenging issues for 

researchers. 

 

Materials and Methods  
This research based on 550 thin section data 

(taken from available cores and cutting) and 

geological and petrophysical information 

obtained from the analysis of cores (52 meters 

from well #1, 305 meters from well #2 and 155 

meters of well #3) as well as gamma log data 

from 3 wells in the field with a thickness of 510 

meters (well #1), 520 (well #2) and 250 meters 

(well #3), respectively.  
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The analysis of the Sarvak sequences in Sarkan 

oil field and the understanding of the factors that 

create the fundamental characteristics of the 

facies, as well as the origin of the vugs and their 

3D arrangement in the area of the reservoir, has 

been done based on Ahr porosity classification. 

This research has been done in three stage 

includes sedimentary, diagenesis and fracture 

study. Most sedimentological features such as 

lithology, textures, sedimentary structures, rock 

facies, biofacies, visual porosity, and their types, 

rock color, grain size, allochems, stylolites, and 

fractures have been examined using a polarizing 

microscope and during the core description.  

In the second stage, by using common 

petrographic methods and relying on the 

principles of cross cutting, diagenesis processes 

and different diagenesis environments that the 

reservoir has passed through in time, it evaluates 

the location and the role of this second process. 

In the change of primary reservoir characteristics 

(under the control of sedimentary patterns) and 

the rearrangement of holes, from the time of 

deposition to the state of the reservoir, it has been 

depicted by presenting diagenesis history. In the 

third stage, the fractures were evaluated in both 

microscopic and macroscopic scales in the 

reservoir. 

 

Result and Discussion 

Five core facies have been recognized in the 

Sarvak successions in Sarkan oil field, based on 

their texture sedimentoligical properties. These 

facies include: 

CF1: Planktonic skeletal wackestone. 

CF2: Planktonic skeletal wackestone/ packstone 

CF3: Oligostegenid packstone  

CF5: Interaclastic skeletal packstone/ grainstone 

CF5: Rudist rudestone  

Based on facies studies and examination of 

standard facies, it was determined that the Sarvak 

Formation has been deposited in different 

environments of a carbonate ramp system. 

The primary reservoir potential in mud-suported 

facies is very low due to the high clay in the rock 

fabric, and it does not allow the circulation of 

fluids within the facies during the diagenesis 

stages, and even due to their fundamental nature, 

it may have an effect. Condensation processes 

have been accepted during tank burial. Most of 

the Sarvak facies in Lurestan zone have this 

feature due to the deep conditions of the 

sedimentary basin in this area and also the low 

access of the facies to meteoric waters. 

Based on diagenesis studies identified some 

important diagentic event such as compaction, 

cementation, replacement, neomorphism, 

micritization, dolomitization and dissolution that 

are introduced as the main diagenetic processes, 

modifying the primary porosity and reservoir 

quality in the Sarvak Formation. 

Cementation and compaction decrease the 

porosity and has been recognized as a negative 

role in the reservoir characteristics, especially in 

the grain-supported facies of the Sarvak 

Formation. Different types of cements can be 

observed in the Sarvak Formation. These 

cements include calcite and siliceous cements 

that are partially or completely filled the pore 

spaces. Dolomitization increases the reservoir 

quality. Dolomitization also increases the pore 

throat size and reduces pore roughness and lead 

to an increase in permeability. According to 

petrographical study, mixing zone model and 

burial model were involved in dolomitization 

taken place in the Sarvak Formation. 

The facies and diagenesis studies show the poor 

to fair porosity development in the Sarvak 

Formation. The most important type of porosity, 

which is observed in mud-supported intervals are 

matrix, vuggy and intraparticle porosity types. 

These vugs are mainly created in deep burial 

environments (mesogenetic) under the influence 

of acidic fluids. The most important type of 

porosity, which is observed in grain-supported 

intervals are interparticle, intraparticle, vuggy 

and moldic porosity types. 

Fractures in the Servak reservoir of Lurestan are 

of special importance and play a major role in the 

evolution of the Servak reservoir in this zone. So 

that without the presence of fractures and their 

spread in the facies fabric, it was not possible to 

connect separate pores in the fabric facies of 

Sarvak successions. 

 

Conclusion 
Genetally, most of the facies are mud-supported 

and have no reservoir characteristics because of 

the deep conditions at the time of deposition and 

low energy levels in the basin. Therefore, it was 

not possible to create a reservoir only with 

sedimentary patterns. Then, with surveying the 

diagenetic processes and providing a diagenesis 

history for the reservoir and also studying the 

fractures in both small and large-scale, it has 

concluded that the reservoir in this field has been 

influenced by both small- and large-scale 

fractures. Secondly, the reservoir properties have 

been changed by diagenetic processes, mainly 

dissolution and dolomitization. Finally, 5 pore 

systems have been recognized including vuggy, 

intercrystalline, stylolitic and fracturing. These 

pore types control the reservoir properties of this 

formation in the studied field.  
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