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Abstract 
Zagros Basin is a very important hydrocarbon region in the Iran and World. One of 
the major reservoirs in this basin is the Lower Cretaceous Dariyan Formation. Based 
on petrographic studies, 9 microfacies were determined and interpreted as related to 
lagoon, barrier island and open marine environments. Facies associations show de-
position in a carbonate ramp. Sequence stratigraphy studies show two sequences, 
each one with a transgressive system tract, marked by open marine microfacies, and 
then a retrogradational highstand, marked by barrier and lagoonal facies. Paleogeo-
graphy and sequence stratigraphy studies of this formation and correlation of it with 
other sections may provide useful information about reservoir characterizations. 
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1. Introduction 

The Dariyan Formation is part of the Lower Cretaceous deposits of southwest of Iran. 
This formation is one of the important hydrocarbon reservoirs in the Zagros basin, 
southwest of Iran. This Formation is equivalent with Shaiba Formation in countries in 
south of Persian Gulf [1]. In the Fars region this Lower Cretaceous formation consists 
of shallow limestone with wackstone-packstone textures and is deposited in carbonate 
ramp environments [1] [2] [3]. Lower and upper boundaries of Dariyan formation are 
transitional for the Fahliyan and Kazdomi Formations, respectively. 

2. Material and Methods 

The studied section is located around 93 kilometers NE of Shiraz, close to Arsanjan, at 
Kamal Abad village (Figure 1). First, in this study 120 outcrop samples were selected 
for thin-section petrography, including microfacies characterization and interpretation, 
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Figure 1. Location map of the studied section. Dariyan Fm formation outcropping area is represented in light blue and the studied loca-
tion (Kamal Abad) is indicated by a star. Jsm = Surmeh Fm; Kfa = Fahlian Fm; Kdr = Dariyan Fm; Kgd = Gadvan Fm; Kkz = Kazdumi 
Fm; Ksv = Sarvak Fm; Kgu = Gurpi Fm; Kne, Knl = Neyriz Radiolarite Subzones; Q1-4 = Quaternary Deposites. 

 
as well as sequence stratigraphy approach and paleogeographic reconstruction. Dun-
ham (1962) [4] was used for classification of carbonate rocks and Flugel (2004) [5] was 
used to describe microfacies. 

3. Microfacies and Paleoenvironments 

Based on detailed petrographic studies of 120 samples, 9 specific microfacies were de-
termined. Its paleoenvironmental interpretation points to lagoonal, barrier island and 
open marine environments. Theses microfacies include as following (Figure 2). 

3.1. A: Open Marine Microfacies 
3.1.1. A1: Crinoid Planktonic Bioclastic Mudstones 
This facies consists mainly of skeletal grains (5% - 10%), including crinoids and pelagic 
foraminifera in a micritic matrix. Evidences such as pelagic bioclasts, dark-couloured 
micritic matrix and absence of calcareous algae, indicate a deposition in open marine 
environments (e.g. [5]). 

3.1.2. A2: Skeletal Wackstones 
The most important components of this facies are lenticular Orbitolina (15% - 20% 
with 0.5 - 1 cm diameter), bivalve debris and peloids. With notice to skeletal grains, the 
abundance of discoidal Orbitolinids (as in other lower cretaceous units) [6], points to 
very shallow marine conditions. 

3.2. B: Barrier Island Microfacies 
3.2.1. B1: Foraminifera Packstones/Grainstones 
This microfacies consists of benthic foraminifera such as Orbitolina within a carbonate  
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Figure 2. Microfacies of dariyan formation in studied section. A-open marine, B-barrier island 
and C-lagoon facies belt. 
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micritic matrix with sparitic cement. The presence of conical Orbitolina [7] and the 
textural characteristics, indicate the proximity to a barrier island environment. 

3.2.2. B2: Bioclastic Packstones/Grainstones 
In this microfacies major components are bivalve debris (15%), benthic foraminifera 
(10%) and intraclasts (10%). Sparite cement and intraclast debris point to a high-energy 
barrier island environment. 

3.3. C: Lagoonal Microfacies 

Skeletal debris in lagoonal conditions consists of different types of foraminifera includ-
ing agglutinated (Orbitolina) and porcellanose (Milliolide) forms, as well as green algae 
and with pelloids. All these features point to shallow and protected normal salinity en-
vironments [6]. 

3.3.1. C1: Peloidal Wackstones/Packstones  
Peloids and peloidal skeletal debris are major components of this microfacies, bound by 
lime micritic matrix with some cement, probably indicating temporary exposure and 
bird-eyes infills. 

3.3.2. C2: Pelloidal Bioclastic Packstones/Wackstones 
Most commonly organic debris in this microfacies is green algae (5% - 10%), peloids 
(20% - 30%) and brachiopod and bivalve debris (5% - 10%). Presence of green algae 
and peloids in micritic matrix show restricted conditions in lagoonal environments 
(e.g., [6]). 

3.3.3. C3: Benthic Foraminifera Peloidal Packstones/Wackstones 
Major allochems in this facies are semi-rounded peloids (25%) and benthic foraminife-
ra such as Orbitolina, Milliolidae and Textularia (10% - 20%) with micritic cover. This 
microfacies is related to lagoonal environments with normal salinity (e.g. [5] [8]). 

3.3.4. C4: Peloidal Milliolide Wackstones/Packstone  
Major allochems in this facies are semi-rounded peloids (25%) and benthic foraminife-
ra such as Orbitolina, Milliolidae and Textularia (10% - 20%) with micritic cover. This 
microfacies is related to lagoonal environments with normal salinity (e.g. [5] [8]). 

3.3.5. C5: Boundstones 
Carbonates in this facies consist of Lithocodium algae (40% - 50%), which capture and 
bound other carbonate particles and matrix, originating boundstone textures [9]. Li-
thocodium may be related to normal salinity and oxygenated condition environments, 
such as temporarily open coastal lagoons [10]. 

4. Depositional Model 

Major Based in facies properties and their vertical and horizontal variations, according 
to with notice to Walther’s Law and previous sedimentary models (e.g. [5] [11]), Darian 
Formation’s carbonates are interpreted as representing a carbonate platform. Accord-
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ing to gradational facies variations and lack of sudden facies variation, such as slump or 
breccia deposits, a carbonate homoclinal ramp was considered for this studied section 
(e.g. [12]). Faciesvariation in this kind of ramps are controlled by: balance between se-
dimentary supply and accommodation, sea level changes, basin physiography, beach 
line, environmental energy and terrigenous sediments input [13]. Three facies belt were 
determined for the studied section, consisting of: A) Open Marine; B) Barrier Island; C) 
Lagoon (Figure 3 and Figure 4). 

According to ramp classification of Reed (1982) [14], Darian Formation was depo-
sited in homocline ramp similar to the present-day Shark Bay in Western Australia or 
Coast Emirates in the Persian Gulf. Barrier Island and Lagoonal microfacies were part 
of an inner ramp, while the Open Marine microfacies made part of the outer ramp. 
This interpretation is comparable with other recent studies [15]. 

5. Sequence Stratigraphy 

In order to determine the sequence pattern of the Darian Formation, variations and 
migrations of sedimentary facies were addressed. This formation consists of two  

 

 
Figure 3. Facies column of dariyan formation in studied section, indicating its microfacies de-
scription and association into interpreted facies belts (A-open marine; B-barrier island and 
C-lagoonal; see also Figure 4). 
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Figure 4. Example depositional environment model for dariyan formation. Note-no tidal 
flat deposits were identified in the studied section, although they are expected to exist in 
other areas (e.g. [1]). 

 

 
Figure 5. Sequence stratigraphic column of dariyan formation in the studied section, with 
indications about facies associations (A to C), Dariyan sequences (DS), system tracts (ST), 
and global and local eustatic curves. 
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3rd order sequences separated by a non-erosional contact (Figure 5). Each of these se-
quences consists of a TST and a HST system tract. Transgressive system tract consists 
of deepening para-sequences with Lagoonal, Barrier Island and Open Marine situa-
tions. Highstand system tract consists of shallowing para-sequences with lagoonal and 
barrier island situations. According to correlation between global sea level changes [16] 
and sequence stratigraphy in the studied section (Figure 5), the control seems to have 
been mainly by global sea level changes, but local tectonic effects such as faulting 
should not be ignored. 

6. Paleogeography 

Taking into account facies variations and coast level displacements within time, four 
paleogeographic stages may be considered for the in Lower Cretaceous Darian Forma-
tion (Figure 6): 

1) Transgressive conditions and TST promoted accommodation space for the accu-
mulation of thick deposits in Open Marine conditions.  

2) Shallowing para-sequences (HST) gave place to Lagoonal and Barrier Island facies. 
3) A second HST and further progradation promoted again the accumulation of 

Open Marine facies. Upper contact of this facies shows a MFS. 
4) Shallowing para-sequences (HST) gave place again to Barrier Island and Lagoo-

nalfacies. 
 

 
Figure 6. Paleogeographic stages in lower cretaceous Dariyan formation. A. B, C and D indicate 
the paleoenvironments represented in Figure 4. The small star indicates the location of the stu-
died section. 
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7. Conclusion 

Petrographic studies of Lower Cretaceous Darian Formation have identified 9 carbo-
nate microfacies related to 3 facies belt-Open Marine, Barrier Island and Lagoonal. 
These paleoenvironments were articulated as part of a homocline ramp. Two 3rd Order 
sequences with non-erosional contacts were defined, each one consisting of Open ma-
rine TST deposits, followed by Barrier Island and Lagoonal deposits (HST). Four pa-
leogeographic stages may therefore be defined for the Dariyan Formation in the studied 
section. 
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