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Abstract 
In this study, facies and depositional environment of Mobarak formation in central Alburz particularly in Haraz area near 

Mobarakabad village are studied. This section consists of shale, sandstone, limestone, and dolomite, lower carboniferous in age. 
Based on field and microscopic investigations, the said section includes seven carbonates, and two clastic facies. These groups of 
facies were deposited in an open marine, bar, lagoon, and tidal flat sub-environments, related to a carbonate ramp platform. 
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1 Introduction 1 

The study area is located in the North Mobarakabad village 
at latitude of 35o 47/ 38// North and longitude of 51o 58/ 26// 
East(Figure 1). Tectonically, this area is part of central Alburz 
zone. Since, conventional methods for classification of 
carbonate rocks not describe the detailed characterization of 
facies, this study follows the integration of the two well known 
methods of Pettijohn (1987) [7] and Dunham (1962) [4] for 
facies naming.  
 

 
Figure 1: Location map of the studied area 

 
2 Stratigraphy 

The Mobarak formation was first investigated by Assertto in 
1963, [1] for those sediments overlaying the Mila formation. 
In 1964 Assertto and Gattani redefined the Mobarak 
formation, according to Bozorgnia (1973), [2] they found that 
the sandstones and shales which directly overlying the 
quartzitic sandstones of Mila formation are upper Devonian in 
age. As a result, Assertto and Gattani (1964) limited the 
Mobarak formation to the limestones at the top of shales and 
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sandstones of late Devonian and underlying discontinuity of 
Carboniferous- Permian. In a Stratigraphy sequence, the above 
part of Jairud consist of sandstones, sand-limestone, shale and 
lime-shale, while, the Mobarak formation in sedimentation 
unites of study area comprise of limestone, dolomites, clayey 
limetones, and lime-dolomite. 

 
3 Methodologies 

In a field investigation, reconnaissance studies were 
carried out by identifying and measuring thickness of different 
units and lithological variations. Consequently, for thin 
sections studies totally 185 samples were collected of which 
35 ones belongs to upper units of Jairud formation and 150 
samples from Mobarak formation.  

 
4 Microscopic studies 

The microscopic characterization of thin sections revealed 
four kinds of facies which include nine sub-facies of carbonate 
and clastic ones. Comparisons of studied facies with those 
standard facies presented by Flugel (2004) [5] and Wilson 
(1975) [9] generally suggest a carbonate ramp is a depositional 
environment. In most of facies studied under thin sections, 
micrite texture, silication, vuggy, cellular and channel like 
porosities, compaction, dolomitization, cavity filling by 
sparcalcite are the most common diagenetic occurrences 
(Kayvani 2002) [6] 

 
5 Open marine facies group 

This group is dividing in to two facies, namely 1 and 2. 
Facies 2: Echinoderm packstone (Photo 2), The main allochem 
of these two facies is echinoderm (10 to 30 percent 
approximately), placed in a matrix.  
 
6 Dam facies group 

Consist only one facies of bioclast grainstone as facies 3 
(Photo3). Its allochem is nearly 55 percent including, bivalves, 
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ooliths, oncolite, echinoderm radioles, sponge radioles, 
brachiopods, foraminifers, intraclasts, grapstone. The less 
frequent allochem are gastropods, corals, gastropods, pellets, 
and stormatolitic structures. These allochems are in calcitite 
matrixes that denote their formation in a dam environment.  

 
7 Lagoon facies group 

This group consists of one facies as bioclast packstone 
facies 4. The major allochem varying 30 to 50 percent consist 
of brachiopod radioles, bivalves, brachiopod, trilobite radioles, 
and pellets (Photo4). The minor allochem is echinoderms 
placed in matrix. The presences of dolomite in some sections 
as a matrix indicate the dolomite nature of depositional 
conditions. 

 
8 Tidal flat facies group 

This is a major group consist of five facies as 5, 6, 7, 8, 
and 9 which are describe as follow: 
Dolomitized peloid grainstone as facies 5. In this facies, pellets 
are more than peloid with approximately 35 to 55 percent 
(Photo 5). The majority of pellets are lithic with 0.15 to 0.3mm 
in sizes, placed in calcite matrix but in some sections, the 
matrix is dolomitized that denotes the high energy condition. 
Bioclast peloid grainstone as facies 6. The numbers of pellets 
are more than peloids and bioclasts with nearly 55 percent 
(Photo 6). The most of pellets are lithic in a calcitite matrix 
with size of 0.15 to 0.3mm, with different bioclast such as 
brachiopods, bivalves, brachiopod radioles, and foraminifers 
(erlandia, ondotira) which indicating a high energy 
environment. Intraclasts grainstone as facies 7. In this facies, 
intraclasts are almost 55 percent, places in a calcite matrix, 
showing also a high energy environment (Photo 7). Mudstone 
as facies 8. This facies consist of two sub-facies of shale and 
siltstone (Photo 8). Under thin sections, siliceous dark gray 
mudstones nearly 62 micron in size, are actually as siltstone. 
Sandstone as facies 9. This facies also consist of two sub-
facies of lithic arenite (Photo 9 ) and lithic wacke(Photo 10). In 
the study area the sandstones facies are layered type, 
alternatively are cross stratified structure with shale layers. 
Generally, quartz grains in upper part of Jayrud formation are 
fine in sizes ranging 0.02 to 0.15mm and are sub angular to 
sub rounded with shining surfaces which indicates their beach 
and river origins. In thin sections studies these quartz grains 
are monocrystaline and polycrystalline types. The abundant 
cherts in lithic arenite are microcrystalline and chalcedony 
types. While, pyrites and glauconites are less than 2 percent 
and the feldspars are almost absent. The presence of detrital 
quarts grains with erosion autogenetic siliceous cement also is 
another evidence for detrital sedimentary origin of the 
discussed grains(Figure 2). 

 
9 Sedimentary model 

To present the sedimentary model, along with Walter’s 
law, the sequential Stratigraphy principles also are considered. 
The results obtained are compared with old and recent 
environments [5, 3, 9] to present sedimentary model of studied 
area. Based on environment origin of discussed facies, the 
sequence of Mobarak formation indicates the relative depth of 
Dip in carbonaceous open marine (facies 1 and 2) in the 
beginning and then gradual decreasing of depth to create the 
bar (facies 3), lagoon (facies 4), and tidal flat (facies 5, 6, 7, 8, 
9) environments. The sedimentary environment of Mobarak 

formation is carbonaceous shallow marine which related to a 
carbonate ramp platform (Figure 3). 

 

 
Figure 2: Different types of facies groups in target area; Open marine (1&2), 

Dam (3), Lagoon (4), Tidal flat (5, 6, 7, 8) and Clastics (9, 10) 

 
10 Conclusions 

In this research works, totally 9 facies are identified which 
divided in four groups related to bar, lagoon, tidal, and open-
marine environments. These groups of facies occur in a ramp 
type carbonaceous platform which including the open marine 
(facies 1 and 2), bar (facies 3), lagoon (facies 4), and tidal flat 
(facies 5, 6, 7, 8 and 9) systems. With refer to the studied 
facies and sub-environments and also their succession, the 
proposed sedimentation environment of Mobarak formation is 
a shallow marine carbonate ramp with developing bioclast 
sandy bar and the lagoon behind it. In addition, the presence of 
primary fine dolomites and intraclasts and pellets in sparites 
matrix belongs to supratedial environments indicating a dry 
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and warm to semi-warm weathering condition resemble to the 
condition presented by Tucker and Wright (1990) [8]. 

 

 
Figure 3. Sedimentary model of Mobarak formation in the studied area. 

 

Refrences 
1-R. Asserto, “The Palezoic formation in central Elburs 

(preliminary note)”, reprinted from Riv, Ital, Paleonot 
strata, Vol. 69, No. 2, 1963, pp. 503-543.  

2-F. Bozorgnia, “Paleozoic Forminiferal biostragraphy of 
Central and East Alborz mount, Iran”, 4, 185, 1973. 

3-A. Carrozzi, “Carbonate rock depositional model: A 
microfacies approach”, 506 ,1989. 

4-R.J. Dunhum, “Classification on carbonate rocks according 
to depositional texture: classification on carbonate rocks 
(Ed. By W.E. Hara)” Mem., Am., Ass., Pet., Geol., 1, 
1962, pp. 108-121. 

5-E. Flugel, “Microfacies of Carbonate Rocks (1st ed)”, 
Springer-Verlag, 976, 2004. 

6-F. Kayvani, “Devotional Environments Digenesis’ of 
cretaceous (Albian to maastrichtian) Strata of the Abadan 
Plain of the Persion Plat form in Southwestern Iran” Gsa, 
Denver Annual ( Meeting 2002). 

7-F.J. Pettijohn, P.E. Potter, and R. Siever, “Sand and 
sandstone”, Spriger-verlag, New York, 553, 1987. 

8-M.E. Tucker and V.P. Wright, “carbonate Sedimentology”, 
Blackwell Scientific publication, 489, 1990. 

9-J. nbWilson, and L. James, “Carbonate Facies in geologic 
history”, Springer Publ. 44, 1975.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AUTHOR PROFILES :  

 

*Dr.Ghodratollah Mohammadi  
Was born in Iran on 1967. He did his 
Ph.D from Islamic Azad University of 
Science and Research of Tehran, Iran. 
He is presently working as assistant 
professor in Azad University in Iran. 
His field of interest is Sedimentology 
and Sedimentary.  
 

 

Dr.Mehran Gholinejad  Was born in 
Iran on 1958. He did his Ph.D from 
Bangalore University, India. He is 
presently working as assistant 
professor in Azad University in Iran. 
His field of interest is economic 
geology and mineral technology. 
 

 

Eng. Alireza Ashofteh Was born in 
Iran on January 1982. He received the 
M.Sc degree in mining engineering 
from the Exploration Department, in 
Azad University, South Tehran 
branch, Tehran, Iran. He is a member 
of Young Researchers and Elite Club, 
Science and Research, Islamic Azad 
University, Tehran, Iran. 

 
 
 
 
 

 

 

 


