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Fig. 1. Geographical location of the studied field 
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Fig. 2. Identified microfacies of Arab formation in Salman oil field. a) MF1: bioclast intraclast grainstone, b) MF2: 

intraclast grainstone, c) MF3: intraclast ooid grainstone, d) MF4: ooid grainstone, e) MF5: bioclast packstone-

grainstone, f) MF6: bioclast mudstone, g) MF7: bioclast wackstone, h) MF8: bioclast wackstone-packstone, i) MF9: 
fenestral mudstone, j) MF10: stromatolite boundstone, k) MF11: anhydrite. 
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Fig. 3. Sedimentary model presented for the Arab Formation. MF1: bioclast intraclast grainstone, MF2: intraclast 
grainstone, MF3: intraclast ooid grainstone, MF4: ooid grainstone, MF5: bioclast packstone-grainstone, MF6: bioclast 

mudstone, MF7: bioclast wackstone, MF8: bioclast wackstone-packstone, MF9: fenestral mudstone, MF10: 
stromatolite boundstone, MF11: anhydrite 
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Fig. 5. The distribution of microfacies, depositional environment, diagenesis processes, types of porosity, porosity and 
permeability on the stratigraphic column of the Arab formation in the studied well 
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9- 9>��"�
�L  

 S!
� 3�
T  8�@
D ��) 8�/� ��|  !� ����  	 %�
6* %
H

%
�qCd�6� 	 I7�7�  ��
@
9 >�'��	? �' 
9 0
� ��!
'

���  �
E �� :;'� ��) I^
* 
�! 1�
#� 8�@
D   

-  �C��'	
��  ]
�@
D  <
'� 
911  ��
B2����

8(/C �� 8$ ;'� ��) ��
'
() ��' ���XO  %
��� %
H

%
C 	 ���
@� U � W5� .$ ;5B4 �� L���
� !� 	 ��	�

��) 8#�/� L
(��$�5H _�� .���  

- 8#�/� I 
) %��?
�� N�O  8' 
H 0
� ��!
' %
H

8#)�q� 
' ;�C �� �(�=�� 	 �����\#  ���
���� .��

��
5�' ���) �#��
��  ��#B�! ��#6)+O�� ���) �L
�

 %��?
�� %
H�(��
= ��) �#� �@	� 	 .B�=�� �\� �.$�
�

8#�/� %	� 
9 b@
c� %
H���9 ��!
' �� .���  

- � 	 >�
9
= 89 8#B9�	 _�� !� 0
� ��!
' �� ��5� I7�7

��9 I7�7� I 
) 	 ���9 8�@	�8���.;'� %�  

-  I7�7� 3�!��- N�O  
�! �� ���	�
�a�#7  �9�'� %
H 

%
C I 
)�  �
�� L�) 	 ���
@ �L���
� 8$ �H�

��
B2���#B(�
� 8�'�� I�@� 89 L�) N�O  
�! %
H 
H

 I7�7� 
��
T - �  �
�� �� %
�
@
9 ���	�
� .�(H�  

-  q=
(  .#B�' 
9 �%��?
�� %
H�(�+
= 
�Zt� 
9 l
���� ��

��p�	 	�  ��H
�  ����7  %
H 	 L
�O�� 8$ ��)

 ��
#��9 ���) �#� �@	� I7�7� 3�!�� 
9 �� 
�Zt�- 

���5� L
5�� ���	�
� 
�Zt� ��
#��9 ��) �#������ .���

   .����� 0
� ��!
' ���7  ;�6�$ 
9 �� 0
7   

- ��
B2� _���� �� q=
(  .#B�' 
�Zt� 
9 l
���� ��%
H 

�  ��H
�  �0
� ��!
' ���7 I7�7� 8$ ��) %
H

107  

  



���������  
��
���� ����13 ����� 
26 ������ � ����� 
1404    

 

 

��98����
6* _���� 
9 8B�
T  �� %�%� I7�7���� 	 �
H


9 ��@
4 ]�
6* .����� %
�
@
9 ���7  ;�6�$ � ��i	 I7�7

 
��
T  �q=
(  .#B�' b'
(  l
���� ��� I�@� 89 
@
9

�  �
�� �(��
C ���	�
� .�(H�  

- �  �
�� ���7  ;�6�$ �9
�!�� 1�
#� 3�!�� 8$ �H�

 I7�7�- ��
B2� 
# ��
C 	� 
H N'�� ���	�
� �9�'� %
H

�+
= 	
9 .;'� ��) L
#($ %��?
�� %
H�( ��� ./' ��i	 

I9
4 ���7  ;�6�$ �� ��?
�� �#* 	 ;'� ���9 8K*
� 

I7�7���9 %
H8���;O� ��� %� ���) �#������ 
�Zt�

8#=
� ��
4  .$�
� 	 L
�O��89 .���]�
��	 ��? 8E
�� �
��� 

I�) ;�H
 I7�7� ��� %
�� N�O  
9 l
���� �� 
H

0�'��6�$ !� ��79 �@	 �;'� ���9 %��qw ���7  ;�

�+.;'� ��?
�� !� 
Zt#  
H  
 

References 
Abbaspour, A., Mehrabi, H., Rahimpour bonab, H., 

Zamannejad, A (2022) Reconstruction of 

sedimentary environment, diagenetic history 

and reservoir quality of Ilam formation in one of 

the oil fields of Lorestan region, western Iran. 

Applied Sedimentology, 10: 19. (In Persian). 

doi.org/ 10.22084/PSJ.2021.24257.1290. 

Abdi, F., Kamali, M., Al Hashim, S. M., 

Kodkhodaei, A (2017) Identification of rock 
types using the concept of water flow units and 

its distribution by simulating sequential index, 

in Upper Surmeh reservoir (Arab) in one of the 

oil fields in southern Iran (in Persian). Applied 

Sedimentology, Volume 6, Number, 12: 87-102. 

Accordi, G., Carbone, F., Pignatti, J. O (1998) 

Depositional history of a Paleogene carbonate 

ramp (western Cephalonia, Ionian Islands, 

Greece): Geologica Romana, 34: 131–205. 

Adabi, M. H (2002) Petrography and Geochemical 

criteria for recognition of unaltered cold water 
and diagenetically altered Neoproterozoic 

dolomite, western Tasmania, Australia. 16 th 

Australian Geol. Conv., Australia (Abst.), 350p.  

Adachi, N., Ezaki, Y., Lin, J (2004) The origins of 

peloids immediately after the end-permain 

extinction, Guizhou Province, South China. 

Sedimentary Geology, 164: 164-178.  

Agha Nabati, A (2006) Geology of Iran (In 

Persian). Geological Survry and Mineral 

Exploration of the country, 586 p.  

Aghaei, A., Mahboubi, A., Moussavi-Harami, R., 

Heubeck, C., Nadjafi, M (2013) Facies analysis 
and sequence stratigraphy of an Upper Jurassic 

Carbonate ramp in the Eastern Alborz range and 

Binalud Mountains, Ne Iran: Facies, 59(4): 

863–889. doi:10.1007/s10347-012-0339-8. 

Ahr, W. M (2008) Geology of Carbonate 

Reservoirs; The Identification, Description, and 

Characterization of Hydrocarbon Reservoirs in 

Carbonate Rocks, A JOHN WILEY and SONS, 

INC., 277 p. doi:10.1002/9780470370650. 

Al-Awwad, S. F., and Collins, L. B (2013) Arabian 

carbonate reservoirs: A depositional model of 

the Arab-D reservoir in Khurais field, Saudi 

Arabia. AAPG Bulletin, 97 (7): 1099-1119  

Al-Awwad, S. F., Pomar, L (2015) Origin of the 

rudstone–floatstone beds in the Upper Jurassic 

Arab-D reservoir, Khurais Complex, Saudi 

Arabia. Marine and Petroleum Geology, 67: 

743- 768.  

Al-Husseini, M (2009) Update to Late Triassic–
Jurassic stratigraphy of Saudi Arabia for the 

Middle East geologic time scale. GeoArabia, 

14(2): 145-186.  

Al-Husseini, M. I (1997) Jurassic sequence 

stratigraphy of the western and southern 

Arabian Gulf. GeoArabia, 2 (4): 361-382.  

Al-Mojel, A., Razin, P., & Dera, G (2020) High-

resolution sedimentology and sequence 

stratigraphy of the Oxfordian-Kimmeridgian, 

Hanifa, Jubaila and Arab outcrops along Jabal 

Tuwaiq, Central Saudi Arabia, Journal of 
African Earth Sciences, 165, 103803. doi: 

10.1016/j.jafrearsci.2020.103803. 

Al‐Saad, H., Sadooni, F. N (2001) A new 

depositional model and sequence stratigraphic 

interpretation for the Upper Jurassic Arab “D” 

reservoir in Qatar. Journal of Petroleum 

Geology, 24 (3): 243-264. 

Alsharhan, A. S., Narin, A. E. M (2003) 

Sedimentary basins and petroleum geology of 

the Middle East. Elsevier Science, Netherland, 

843 p. 
Asaadi, A., Sarfi, M., Imandoust, A., Ghane, M 

(2021) Controls of depositional facies and 

diagenetic processes on reservoir quality of the 

Arab Formation in the one oil field, Southern 

Persian Gulf (in Persian). Journal of 

Stratigraphy and Sedimentology Researches, 37 

(3-84): 61-90.  

Bashari, A (1988) Occurrence of Heavy Crude Oil 

in the Persian Gulf, in R.F. Myer and E. J. 

Wiggins, (Eds): Fourth International Unitar 

International Conference on Heavy Crude and 

Tar Sands, Edmonton, Alberta, Canada, 2: 204-
214. (In Persain). 

Bashari, A (2017) Facies, thickness variations and 

reservoir characterization of the Arab Formation 

(Surmeh), Eastern part of the Persian Gulf. 

Journal of Petroleum Geology of Iran, 14: 35-

48. (In Persian).  

Beigi Shirmohammad, M., Ghazanfari, P., 

Hamdollahi, M., Yahyaei, A (2016) 

Microfacies, Sedimentary Environment and 

diagenetic processes of Surmeh Formation 

(Arab Member) in Salman Oil field, Persian 

Gulf, Iran, Sedimentary Facies, 9 (1): 35-56. (In 

Persian). 

108  

  



���������  
��
���� ����13 ����� 
26 ������ � ����� 
1404    

 

 

Berbier, M., Hamon, Y., Callot, J. P., Floquet, M., 

Daniel, J. M., Daniel, J. M (2012) Sedimentary 

and diagenetic controls on the multiscale 

fracturing pattern of a carbonate reservoir, The 

Madison Formation (Sheep Mountain, 

Wyoming, USA). Marine and Petroleum 

Geology, 29: 50-67.  

Boiler, J., Tucker, M. E (2002) Distribution and 

geometry of facies and early diagenesis, the key 

accommodation space variation and sequence 

stratigraphy: Upper Cretaceous Congost 

Carbonate platform, Spanish Pyrenees. 

Sedimentary Geology, 146 (3): 225-247. 
doi:10.1016/S0037-0738(01)00120-8. 

 Cantrell, D., Swart, P., and Hagerty, R (2004) 

Genesis and characterization of dolomite, Arab-

D reservoir, Ghawar field, Saudi Arabia. Geo-

Arabia. 9: 11-36.  

Cantrell, D., Swart, P., and Hagerty, R (2004) 

Genesis and characterization of dolomite, Arab-

D reservoir, ghawar field, Saudi Arabia. Geo 

Arabia, 92: 11-36.  

Cantrell, D. L., Swart, P. K., Handford, R. C., 

Kendall, C. G., and Westphal, H (2001) 
Geology and production significance of 

dolomite, Arab-D reservoir, Ghawar field, 

Saudi Arabia, Geo-Arabia, 6: 45-60.  

Chatalov, A., Bonev, N., Ivanova, D (2015) 

Depositional characteristics and constraints on 

the mid-Valanginian demise of a carbonate 

platform in the intra-Tethyan domain, Circum-

Rhodope Belt, northern Greece: Cretaceous 

Research, 55: 84–115.  

Choquette, P. W., & Pray, L. C (1970) Geologic 

nomenclature and classification of porosity in 
sedimentary carbonates”, AAPG Bulletin, 54: 

207-250.  

Cunningham, K. J., Sukop, M. C., Curran, H. A 

(2012) Carbonate aquifers, Developments in 

Sedimentology, 64: 869-896. 

doi:10.1016/B978-0-444-53813-0.00028-9. 

Darvishzadeh, A (1991) Geology of Iran. (in 

Persian) Danesh Emroz Publication, 901 p.  

Dawson, W. C., Carozzi, A. V (1993) Experimental 

deep burial, fabric-selective dissolution in 

Pennsylvanian phylloid algal limestones. 

Carbonates and Evaporites, 8 (1): 71-81. 
Dehkar, A., Sajadian, A., Noura, M., Shabani Gorji, 

K., Amrai, A (2019) The effect of diagenetic 

processes on the reservoir quality of Fahlian 

Formation (Early Cretaceous) in Arvand oil 

field, Dasht Abadan. Applied Sedimentology, 8 

(15): 208-223. (In Persian). 

Demicco, R. V., Hardie, L. A (1994). Sedimentary 

structures and early digenetic features of 

shallow marine carbonate deposits. Society of 

Economic Paleontologists and Mineralogists 

Atlas Series, 265 p. 

Dunham, R. J (1962) Classification of carbonate 

rocks according to their depositional texture 

classification of carbonate rocks. Aapg. 1:108-

121. 

Ehrenberg, S. N., Aqrawi, A. A., Nadeau, P. H 

(2008) An overview of reservoir quality in 

producing Cretaceous strata of the Middle East. 

Petroleum Geoscience, 14(4): 307-318. 

doi:10.1144/1354-079308-783. 

Einsele, G (2000) Sedimentary basin evolution, 

facies and sediment budget, Second edition. 

SpringerVerlag, 292p. 

Flügel, F (2010) Microfacies of carbonate rocks, 

analysis interpretation and application (2nd 

edition). Springer, New York. 976 p. 
Flügel, E., & Munnecke, A (2010). Microfacies of 

carbonate rocks: analysis, interpretation and 

application, 976 (2004), Berlin: Springer.  

Ghalandari, Z., Vahidinia, M., Moussavi-Harami, 

S. R (2020) Biostratigraphy, depositional 

environment and sequence stratigraphy of Arab 

Member in the middle part of Persian Gulf (in 

Persian), Sedimentary Facies, 13 (1): 37-51. doi: 

10.22067/sed.facies.v13i1.70447.  

Gregg, J. M., Shelton, K. L (1990) Dolomitization 

and neomorphism in the back reef facies of the 
Bonneterre and Davies Formations (Cambrian), 

southeastern Missouri. J. Sed, Petrology, 60: 

549-562. https://doi.org/10.1306/212f91e2-

2b24-11d7-8648000102c1865d. 

Hampaian, R. Rahimpour Bonab, H. Kamale, M. R. 

and Mousavi Harami, S. R (2014) The Study of 

Factors Affecting Reservoir Quality of Upper 

Surmeh (Arab) in the Balal and Salman Oil 

Fields, the Persian Gulf. Volume 25, Number 

83, P. 68-81. (in Persian). doi: 

10.22078/pr.2015.534. 
Hollis, C., Lawrence, D. A., De Periere, M. D. & 

Al-Darmaki, F. (2017). Controls on porosity 

preservation within a Jurassic oolitic reservoir 

complex, UAE. Marine and Petroleum Geology, 

88:888–906, 
https://doi.org/10.1016/j.marpetgeo.2017.09.015. 

Honarmand,  J. and  Amini,  A (2012) Diagenetic  
processe sandr eservoirproperties in the ooid 

grain stones of the Asmari Formation, 

Cheshmeh Khush Oil Field, SW Iran. Journal  

of  Petroleum  Science  and  Engineering, 81: 

70-79. (In Persian) 

Jahan Mahin, R (2002) Facies and thickness 

changes of Heath and Arab formations from 

Salman to Siri field and its effect on 

hydrocarbon gathering in the Persian Gulf (in 

Persian). University of Tehran, 95 p. 

Jez, J., Otonicar, B., Fucek, L., Ogorelec, B (2011) 

Late Cretaceous sedimentary evolution of a 

northern sector of the Adriatic Carbonate 

Platform (Matarsko Podolje, Sw Slovenia) 

Facies, 57(3): 447–468. 

Kodkhodaei Ilkhchi, R., Rahimpour Bonab, H., 

Mousavi Harami, S. R., Kodkhodai Ilkhchi, A 

(2010) Factors controlling distribution of 

109  

  



���������  
��
���� ����13 ����� 
26 ������ � ����� 
1404    

 

 

different textures of anhydrite cement and its 

relation to reservoir quality in the Upper Dalan 

and Kangan carbonate reservoirs, South 

Parsfield. Stratigraphy and Sedimentology 

Research, twenty-seventh year, 42 (1): 1-26. (In 

Persian).  

Lucia, F. J (2007) Carbonate Reservoir 

Characterization An Integrated Approach, 

Second Edition. Springer Verlag, Berlin 

Heidelberg, New York, 55(6): 336. doi: 

10.1007/978-3-540-72742-2. 

Lucia, F. J (2007) Carbonate Reservoir 

characterization: an integrated approach. 
Springer, Berlin, New York, 341 p. 

doi:10.1007/978-3-540-72742-2. 

Marchionda, E., Deschamps, R., Cobianchi, M. 

Nader, F. H., Giuliu, A. D., Morad, D. J., Al-

Darmaki, F. & Ceriani, A (2018) Field-scale 

depositional evolution of the Upper Jurassic 

Arab Formation (onshore Abu Dhabi, UAE). 

Mar Pet Geol, 89: 350–369.  

Mehrabi, H., Ranjbar-Karami, R., and 

RoshaniNejad, M (2019) Reservoir rock typing 

and zonation in sequence stratigraphic 
framework of the Cretaceous Dariyan 

Formation, Persian Gulf. Carbonates and 

Evaporites, 34(4): 1833–1853.  

Moore, C. H (2001) Carbonate Reservoirs: Porosity 

Evolution and Diagenesis in a Sequence 

Stratigraphic Framework. Development in 

Sedimentology, Amsterdam Elsevier, 55, 460 p. 

Moore, C. H (2013) Carbonate Reservoirs: Porosity 

Evolution and Diagenesis in a 

SequenceStratigraphic Framework. Elsevier, 

Amsterdam: 370.  
Morad, D., Nader, F. H., Morad, S., Rossi, C., 

Gasparrini, M., Alsuwaidi, M., Hellevang, H 

(2019) Limited thermochemical sulfate 

reduction in hot, anhydritic, sour gas carbonate 

reservoirs: The Upper Jurassic Arab Formation, 

United Arab Emirates. Marine and Petroleum 

Geology, 106: 30-41.  

Morad, S., Al-Aasm, I. S., Nader, F. H., Ceriani, A., 

Gasparrini, M., and Mansurbeg, H (2012) 

Impact of diagenesis on the spatial and temporal 

distribution of reservoir quality in the Jurassic 

Arab D and C members, offshore Abu Dhabi 
oilfield, United Arab Emirates. Geo-Arabia, 17: 

17-56. doi: 10.2113/geoarabia170317. 

Morad, S., Al-Aasm, I. S., Nader, F. H., Ceriani, A., 

Gasparrini, M., Mansurbeg, H (2012) Impact of 

diagenesis on the spatial and temporal 

distribution of reservoir quality in the Jurassic 

Arab D and C members, offshore Abu Dhabi 

oilfield, United Arab Emirates. Geo-Arabia, 17: 

17-56.  

Moro, A., Velic, I., Mikuz, V., Horvat, A (2018) 

Microfacies characteristics of carbonate cobble 

from Campanian of Slovenj Gradec (Sloenia) 

implications for determining the Fleuryana 

adriatica De Castro, Drobne and Gusic 

paleoniche and extending the biostratigraphic 

range in the Tethyan realm: Rudarskogeološko-

naftni zbornik, 33(4): 1–12.  
Mosleh, K., Dehghani, F., Elzami, M., Mirza 

Ebrahimi, R (2008) Oil Reserves of the World, 

Optimum Use of Gas Resources in Iran, Islamic 

Council Research Center, p. 10 (In Persian). 

Mousavi Nasab, S., Kodkhodaie, A., Alizadeh, A. 

and Barati, M. B (2016) Evaluation of the 

impact of stresses on the pattern of dispersion 

and displacement of faults in the Salman oil 

field (in Persian). Journal of petroleum 
Research, 3: 82-92.  

Nader, F. H., De Boever, E., Gasparrini, M., 

Liberati, M., Dumont, C., Ceriani, A., Doligez, 

B (2013) Quantification of diagenesis impact on 

the reservoir properties of the Jurassic Arab D 

and C members (Offshore, UAE). Geofluids, 13 

(2): 204-220. doi: 10.1111/gfl.12022. 

Nosrati, A., Mesbahi, F., Kodkhodaie, A., 

Hasanpour Sedghi, M (2023) Identification of 

fractures and faults in the Salman oil field in the 

Persian Gulf using seismic data by ant tracking 
algorithm (in Persian). Journal of petroleum 

Research, 130: 3-17.  

Pouramini Bezenjani, S., Adabi, M., Hosseini 

Barzi, M., Hanachi, J (2011) Microfacies, 

sedimentary environment and diagenesis of the 

upper part of Dalan and Kangan Formations in 

the Kuh-e Surmeh area, Folded Zagros. 

Stratigraphy and Sedimentology Research, 28 

(1): 55-74. (In Persian).  
Powers, R. W (1962) Arabian upper jurassic 

carbonate reservoir rocks,” In W.E. Ham (Ed.), 
Classification of Carbonate Rocks, American 

Association of Petroleum Geologists, Memoir, 

1:  122-192. 

Rahimpour-Bbonab, H., and Soltani, B (2014) A 

hybrid approach for litho-facies characterization 

in the framework of sequence stratigraphy: A 

case study from the South Pars gas field, the 

Persian Gulf basin. Journal of Petroleum 

Science and Engineering, 121: 87–102.  

Rahimpour-Bonab, H (2007) A procedure for 

appraisal of a hydrocarbon reservoir continuity 

and quantification of its heterogeneity. J. Pet. 
Sci. Eng, 58 (1–2): 1–12.  

Read, J. F (1985) Carbonate platform facies models. 

American Association of Petroleum Geologists 

Bulletin, 69: 1-21. 

Reading, H. G (1996) Sedimentary Environments: 

Processes, Facies and Stratigraphy. Black Well 

Science, 688 p. 

Sadeghi, L. Hasanpour Sedghi, M. and 

Kodkhodaei, A (2022) Tectonic analysis of one 

of the oil fields in southwestern Iran, using a 

visual FMI diagram, Oil Research, 32 (6): 3-21 

(In Persian).  

110  

  



���������  
��
���� ����13 ����� 
26 ������ � ����� 
1404    

 

 

Sarfi, M., Asaadi, A., Imandoust, A., Navidtalab, A 

(2022) Depositional environments and sequence 

stratigraphy of the Arab Formation, Persian 

Gulf, Offshore Iran, Petroleum Science and 

Technology, Petroleum Science and 

Technology, 41 (6): 1-21.  

Scoffin, T. P (1987) An Introduction to Carbonate 

Sediments and Rocks. Chapman and Hall, 274 

p. 

Sefidari, E., Amini, A., Kadkhodaie-Ilkhchi, A., 

Chehrazi, A., & Zamanzadeh, S. M (2018) 

Depositional facies, diagenetic overprints and 

sequence stratigraphy of the upper Surmeh 
reservoir (Arab Formation) of offshore Iran, 

Journal of African Earth Sciences, 149: 55–71. 

doi:10.22078/PR.2023.4856.3169. 

Sfidari, E., Amini, A., Kadkhodaie-Ilkhchi, A., 

Chehrazi, A., Zamanzadeh, S. M (2019) 

Depositional facies, diagenetic overprints and 

sequence stratigraphy of the upper Surmeh 

reservoir (Arab Formation) of offshore Iran, 

Journal of African Earth Sciences, 149: 55-71. 

doi:10.22078/PR.2023.4856.3169. 

Sfidari, E., Sharifi, M., Amini, A., Zamanzadeh, S. 
M., Kadkhodaie, A (2021) Reservoir quality of 

the Surmeh (Arab-D) reservoir in the context of 

sequence stratigraphy in Salman Field, Persian 

Gulf. Journal of Petroleum Science and 

Engineering, 198: 108180.  

Shakeri, A., Parham, S., Rezaiee Parto, K (2023) 

Facies Analysis, Depositional Environment and 

Reservoir Zonation of the Upper Part of Surmeh 

Formation (Arab Formation) in one of the 

Persian Gulf Fields (in Persian). Petroleum 

Research, 33 (129): 88-105.  
Sharifi-Yazdi, M., Rahimpour-Bonab, H., 

Tavakoli, V., Nazemi, M. & Kamali, M. R 

(2019) Linking diagenetic history to 

depositional attributes in a high-frequency 

sequence stratigraphic framework: a case from 

upper Jurassic Arab formation in the central 

Persian Gulf, Journal of African Earth Sciences, 

153: 91–110.  

Sharland, P. R., Casey, D. M., Davies, R. B., 

Simmons, M. D., Sutcliffe, O. E (2001) Arabian 

Plate sequence stratigraphy Geo-Arabia, Special 

Publication, 2: 371 p.  
Shibani, H. R., and Hassania, M (2019) The 

historical island of Lavan and its economic 

capacities (in Persian), The 17th Conference of 

Geophysics of Iran, Persian Gulf Studies, 17 p.  

Shinn, E. A (1983) Tidal flat environment. In: 

Scholle, P. A., Bebout, D. G., & Moore, C. H., 

(Eds.), Carbonate Depositional Environments. 

American Association of Petroleum Geologists 

Memoir, 33: 171-210.  

Singh, K. H., and Joshi, R. M (2020) Petro-Physics 

and Rock Physics of Carbonate Reservoirs. 

Springer Singapore 291p.  

Swart, P. K., Cantrell, D. L., Westphal, H., 

Handford, C. R., Kendall, C. G (2005) Origin of 

dolomite in the Arab-D reservoir from the 

Ghawar Field, Saudi Arabia, evidence from 

petrographic and geochemical constraints. 

Journal of Sedimentary Research, 75(3): 476-

491. doi: 10.2110/jsr.2005.037. 

Tucker, M. E (1993) Carbonate Diagenesis and 

Sequence Stratigraphy. Sedimentology 

Reviews, 1: 51-72.  

Tucker, M. E (2001) Sedimentary petrology, Third 

edition, Blackwell, Oxford, 260. doi: 

10.1017/S0016756802266510. 
Tucker, M. E., Wright, P (1990) Carbonate 

Sedimentology. Blackwell Scientific 

Pubublications, Oxford, 482p.  

Tucker, M. E., Wright, V. P (1992) Carbonate 

Sedimentology, 2nd Reprint. Blackwell, 482 p. 

Vaezi, M (2009) Oil and Foreign Policy (in 

Persian). Strategic Research Center of the 

Expediency Council, 148 p.  

Warren, J. K (2006) Evaporites, Sediments, 

Resources and Hydrocarbons. Springer Verlag, 

Brunei, 1035 p.  
Wilson, J. L (1975) Carbonate facies in geologic 

history. Springer, New York, 471 p. 

Wright, V. P., Burchette, T. P (1998) Carbonate 

Ramps. Geological Society of London, Special 

Publication, 149: 1-472.  

Ziegler, M. A (2001) Late Permian to Holocene 

paleofacies evolution of the Arabian Plate and 

its hydrocarbon occurrences. Geo-Arabia, 6: 

445-504.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

111  

  



���������  
��
���� ����13 ����� 
26 ������ � ����� 
1404    

 

 

  
 

 Investigating the reservoir quality and sedimentary environment of the Arab 

Formation in one of the Persian Gulf oil fields 
 

A. Kadkhodaie*1, R. Atabaky2, R. Mahari 3 and A. Najafzadeh4  
 

1- Assoc. Prof., Dept., of Geology, University of Tabriz, Tabriz, Iran 

2- Ph. D., student. Dept., of Geology, Islamic Azad University, Tabriz branch, Tabriz, Iran 

3- Assoc. Prof., Dept., of Geology, Islamic Azad University, Tabriz branch, Tabriz, Iran 

4- Assist. Prof., Dept., of Geology, Islamic Azad University, Tabriz branch, Tabriz, Iran 
 

* kadkhodaie_ali@tabrizu.ac.ir 
                        

Recieved: 2025.3.6       Accepted: 2025.6.29 

Abstract 
Arab Formation is the most important oil reservoir at Salman Field of Persian Gulf. Arab Formation is 

known as the upper part of Late Jurassic-aged Sourmeh Formation. This formation is 12.2 m thick in 

the studied well, consisting evaporative and carbonate units. In order to study the microfacies, 
sedimentary environment and presenting a sedimentary model, it has been studied 65 thin sections by 

polarizing microscope and identified 11 microfacies. On the basis of the analysis of identified 

microfacies, it has been proposed the homoclinal ramp sedimentary model in which, Arab Formation 

has deposited in the shallow part and above the FWWB surface in the internal ramp, in the pretidal, 

lagoon, shoal and restricted marine environments. The pretidal flat has been specified by fenestral 

mudstone, stromatolite boundstone and anhydrite microfacies, the lagoon and restricted marine by 

bioclast mudstone, bioclast wackstone and bioclast wackstone-packstone, and finally the shoal by 

bioclast intraclast grainstone, intraclast grainstone, intraclast ooid grainstone, ooid grainstone and 

bioclast packstone-wackstone. The effective diagenetic processes on Arab Formation in the studied well 

comprise bioturbation, micritization, cementation, dissolution, compaction, neomorphism and 

dolomitization. The cementation is observed as isopach rim cement, equant calcitic cement and 

anhydritic cement that is the most important factor of decreasing in the reservoir quality of Arab 

Formation and also dissolution and dolomitization are the most important factors of increasing in the 

reservoir quality of Arab Formation. Intergranular, intragranular, moldic and vuggy porosities are the 

most important type of porosity, and intergranular porosity has a wide spread. The distribution of 

porosity-permeability in different sedimentary environments shows that the dominant grain facies of the 

shoal environment show higher porosity-permeability values  due to the development of grainstones and 

have high reservoir quality. 
 

Keywords: Arab formation, Sedimentary environment, Reservoir quality, Porosity, Permeability, 

Persian Gulf    
 
 

Introduction 

Arab Formation is one of the most important oil 

reservoirs of Persian Gulf and Arabian Plate in 

which the major production is extracted from 

calcareous successions in many fields. This 

formation is very important in oil production of 

the countries such as Saudi Arabia, Bahrain, 

Qatar, Unites Arab Emirates and Iran. The end 

parts of Sourmeh Formation in central and 

eastern parts of Persian Gulf, coastal Fars and 

southern Persian Gulf countries are known as 

Arab Formation. Considering Cake-layer nature 

of this formation as a classic carbonate-evaporate 

sequence, it is divided to four parts of A, B, C and 

D from older to younger in most parts of Persian 

Gulf and surrounding areas. The thickness of 

Arab Formation at Salman Field (on average, 

about 163 m) is more than Reshadat Field (86 m) 

and Siberi Field (63 m). The oil potential of Arab 

Formation decreases from Salman Field to the 

west (Reshadat and Resalat Fields) and to the 

Siberi Field has no any hydrocarbon; probably 

because of two important factors i.e. the lack of a 

proper caprock and to be away from source rock 

(Diyab Formation). The reason of decreasing in 

the thickness of Arab Formation is an active 

subsidence in Upper Jurassic time due to a fast 

global transgression from east to the west and 

creating of a marine open plain resulted from the 

movement of beach plain to the east along the 

north-south direction. 

 

112  

  



���������  
��
���� ����13 ����� 
26 ������ � ����� 
1404    

 

 

Materials and Method 
In order to achieve the intended purposes in this 

study, they were used of 183 thin sections 

prepared from drilling chips. The prepared thin 

sections have been studied by the polarizing 

microscope. It was used of the classifications of 

Dunham (1962) to name the carbonate facies. It 

has been used of standard facies presented by 

Flugel (2010) in order to comparison of 

carbonate facies. The performed investigations 

have lead to identification and determination of 

facies, interpretation of sedimentary environment 

and diagnosing diagenetic processes along with 

their impact on reservoir quality. The porosity 

(relative to helium) and permeability (relative to 

air) values  of 65 well core samples were used to 

determine reservoir quality. 

 

Discussion and Results 
Arab Formation in the studied well is 12.2 m 

thick from depth of 2383.5 m to the depth of 

2395.7 m, consisting of following lithological 

units from top to the bottom as: 2.2 meters of 

dolomitic limestone, 37 centimeters of anhydrite, 

30 centimeters of dolomitic limestone, 92 

centimeters of anhydrite, 1.15 meters of 

dolomitic limestone, 1.28 meters of anhydrite, 92 

centimeters of dolomitic limestone, 1.52 meters 

of anhydrite, 92 centimeters of dolomitic 

limestone, 61 centimeters of anhydrite and 2.41 

meters of dolomitic limestone. Arab Formation in 

the studied well is equivalent to Upper Jurassic-

aged Upper Arab. 

In order to investigation of microfacies and 

interpretation of sedimentary environment, 

bioclastic and nonbioclastic allochems, cement 

and micritic matrix have been studied. Naming 

the all types of calcareous textures in this study 

were done on the basis of the classifications of 

Dunham (1962) and Embery and Klovan (1971), 

as well as it was mainly used of Flugel (2010) for 

the interpretation of sedimentary environments. 

These studies on Arab Formation at the wells 

have lead to identification of 12 microfacies. By 

comparison of identified microfacies with 

standard microfacies (Flugel, 2010), 4 

sedimentary subenvironments were specified. 

The constituent microfacies of Arab Formation in 

the studied wells from the sea to the land are as 

follows: 

MF1: bioclast intraclast grainstone, MF2: 

intraclast grainstone, MF3: intraclast ooid 

grainstone, MF4: ooid grainstone, MF5: bioclast 

packstone-grainstone, MF6: bioclast mudstone, 

MF7: bioclast wackstone, MF8: bioclast 

wackstone-packstone, MF9: fenestral mudstone, 

MF10: stromatolite boundstone, MF11: 

dolomudstone, MF12: anhydrite 

Considering gradual variation of facies, low 

variety of facies, the lack of reef-forming 

components, the absence of segregation and 

sliding deposits resulted from sudden change of 

slope in sedimentary environment, accumulation 

of ooid near to shoreline at internal ramp and also 

at ponded waters of the middle ramp, high 

abundance of shallow facies and the lack of 

clastic sediments confirms the existence of an 

environment of homoclinal carbonate ramp for 

deposition of Arab Formation. The identified 

microfacies in the shallow parts of the ramp have 

deposited at the internal ramp. Intraclast 

grainstone, intraclast ooid grainstone, ooid 

grainstone and bioclast packstone-grainstone 

belong to ponded water environments; bioclast 

mudstone, bioclast wackstone and bioclast 

wackstone-packstone are related to lagoon 

environments; and fenestral mudstone, 

stromatolite boundstone, dolomudstone and 

anhydrite are indicator of pretidal flats. During 

microscopic studies, it was specified that the 

effective diagenetic processes on Arab Formation 

in the studied well comprise bioturbation, 

micritization, cementation, dissolution, 

compaction, neomorphism and dolomitization 

Micritization, cementation and compaction cause 

to decrease of the reservoir quality, instead 

dolomitization and dissolution lead to increase of 

the reservoir quality of Arab Formation. Noticed 

on performed studies, it was identified that Arab 

Formation carbonates in the studied field have 

been affected by diagenetic processes at the 

marine, meteoric and burial environments and 

during the upwelling. The mentioned 

environments are classified to three phases 

including eogenesis, mesogenesis and 

telogenesis. The processes such as bioturbation, 

micritization, the isopach rim cement and 

anhydritization are of diagenetic processes which 

have synchronously occurred with sedimentation 

during marine diagenesis and eogenesis phase. 

This phase of diagenesis comprise processes 

which affect the sediments during deposition and 

immediately after deposition. Dissolution, 

dolomitization, neomorphism and equant 

cementation are of significant diagenetic 

processes belong to mesogenesis phase that 

indicate a variation from a marine phreatic 

environment to a fresh water phreatic 

environment. Dissolution process in the 

limestones which have a major role in developing 

hydrocarbon reservoirs, is expanding both in 

burial diagenetic environments (Dawson and 

Carozzi, 1993) and in meteoric diagenetic 

environments. due to ingress of the 

undersaturated waters. Compaction, fracturing 

and the formation of calcitic and anhydritic veins, 
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dolomitization and dissolution (to a lesser extent) 

are of processes occurring at the telogenesis 

phase. The results show that generally, grain -

dominated grainstone facies show higher 

porosity-permeability values  compared to 

micrite-dominated wackestones and mudstones. 

In samples of this formation, the grain-dominant 

facies with greenstone texture belonging to the 

high-energy shoal environment have a porosity of 

14.1 to 30.39 percent (average 23.28 percent) and 

permeability of 6.9 to 81.62 md (average 48.66 

md). This facies have intergranular, 

intragranular, and moldic porosities. The 

diagenetic processes affecting this facies are 

dolomitization, dissolution, compaction, 

cementation, micritization, and anhydritization. 

Generally, the role of the early texture is effective 

in increasing the reservoir quality of grainstones, 

and diagenetic processes do not have much effect 

on reservoir quality. Mudiston facies include 

depositional facies of lagoon environment that 

have low porosity and permeability. The porosity 

of these facies ranges from 7.9 to 20.30 percent 

(average 15.23 percent), and the permeability 

ranges from 0.74 to 4.62 md (average 15.42 mD). 

Mudstone facies, due to sedimentation in a slow 

environment, contain abundant mud and have 

very low initial porosity and permeability. 

Mudstone facies, due to sedimentation in a slow 

environment, have abundant mud and have very 

low initial porosity and permeability. 

Dolomitization and dissolution have increased 

porosity and permeability in these facies. In this 

facies, anhydritization has reduced porosity and 

permeability. The wackstone and packstone 

facies are depositional facies associated with the 

lagoonal subenvironment and exhibit varying 

values  of porosity from 9.3 to 25.4 percent (mean 

16.7 percent) and permeability from 1.6 to 9.75 

mD (mean 12.04 mD).The varying values  of 

porosity and permeability in these facies have 

been enhanced by diagenetic processes such as 

dolomitization and dissolution. The algal 

bondstone facies, which is very poorly 

distributed and observed in only 4 samples, 

shows a porosity of 13.9 to 21% (mean 16.9%) 

and a permeability of 0.67 to 1.5 mD (mean 

2.19). This facies has also undergone diagenetic 

processes of dolomitization, dissolution, and 

anhydritization. 

 

Conclusions 
The study of thin sections prepared from drill 

cores and the porosity and permeability of the 

Upper Jurassic Arab Formation in the well 

studied yielded the following results: 

- Based on microscopic studies, 11 microfacies 

have been identified that are deposited in the 

restricted marine, shoal, lagoon, and peritidal 

zone in the shallow part of the inner ramp and are 

of the homoclinal type. 

- The deposits of the Arab Formation have 

undergone all three diagenetic environments 

including marine, meteoric, and burial. 

Bioturbation, micritization, cementation, 

dissolution, compaction, neomorphism, and 

dolomitization have been the dominant 

diagenetic processes on the deposits of this 

formation. 

- The distribution of porosity-permeability in 

different sedimentary subenvironments including 

peritidal, lagoon, and shoal shows that the shoal 

subenvironment facies show higher porosity-

permeability values  due to the development of 

grainstones. 

- Regarding the effect of diagenetic processes on 

the pore system and reservoir properties, it is 

observed that dissolution and dolomitization 

have the greatest effect on the porosity-

permeability distribution. Anhydritization has the 

most destructive effect on the reservoir quality of 

the Arab Formation. 

- Regarding the effect of the pore system in the 

various reservoir facies of the Arab Formation, it 

is observed that intergranular porosities have 

higher reservoir quality compared to moldic and 

microporosities. Moldic pores, despite their high 

porosity, show low permeability values  due to 

the Lack of proper communication of the pore 

system results in low permeability values. 

- The results of reservoir quality assessment show 

that the porosity-permeability distribution is 

controlled by both sedimentary facies and 

diagenetic processes parameters. However, the 

contribution of diagenesis to reservoir quality has 

been considerable, and even intergranular 

porosity has been affected by anhydritization, 

dissolution, and compaction. In other words, 

although the genesis and nature of the formation 

of these porosities were related to the 

depositional environment, part of their reservoir 

quality is affected by diagenesis. 
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