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Abstract 
Due to samples crushing during drilling program, correlation and subdivision of cap rock in a 
sedimentary basin, to understand for location of casing points, are difficult. The Gachsaran 
Formation is a cap rock for the Asmari reservoir in Zagros petroliferous basin of SW Iran and is 
mainly composed of evaporite (anhydrite, gypsum), marl and mostly gypsiferous shale. Six key beds 
have been identified in the lowermost part of this interval in the cap rock including A, B, C, D, E and 
F. Two different anhydrite units are present at the upper part and one in the cap rock unit as stated is 
in the lowermost parts of this formation.  In addition to sedimentologic (thin sections of cutting), 
stratigraphic and petrophysical studies, a semi quantitative analysis has been carried out by SEM-
EDS to differentiate the anhydrites and introduce the new key beds. Based on our study, the upper 
anhydrite unit contains a large amount of Na, Cl, Ba and Ti, while the lower anhydrite unit in the cap 
rock contains K and Ti with no Cl and Na. Therefore, these two units can be differentiated from each 
other and 4 new key beds have been introduced. The lithologies of all these key beds are mainly 
anhydrite and the main elements for identifications are K, Ti, Na and Cl.
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Introduction 
The most important sedimentological and structural characteristics of cap rocks are the grains size, 
capillary properties and diffusion of hydrocarbon, lithology, ductility, thickness and lateral continuity. 
A few techniques are being used to evaluate the cap rocks in oil fields and are mostly based upon 
petrophysical data (, e.g., Slinger, 1949; Murris et al., 1980; Ameen, 1992; Benison et al., 2000; 
Bhattacharyya et al., 2000; Einsele, 2000;  Bordenave, 2002; Alsharhan et al, 2003; Bahroudi et al., 
2003; Kasprzyk, 2003; El-Tabakh, 2004; Allen et al., 2005; Brandono, 2005; Khalifa, 2005; Machel, 
2004; Neumann et al., 2005;). In this article, we used elemental analysis to evaluate the sediments of 
the cap rock in Gachsaran oil field; therefore a new procedure is established. The tectonic events, 
diagenetic processes and heterogeneity in lithology caused variations in cap rock architecture, 
therefore it is very important to identify the cap rock and reduce the risk on drilling. Several studies 
from different basins and reservoirs of different ages showed that the above status is a common 
occurrence (, e.g., Dunning ton, 1968; Berberian, 1995; Lugli, 2001; Bordenave, 2005; Dill et al., 
2005; John et al., 2006).  In this study, an oil field with naturally fractured carbonate reservoir, which 
has a similar characterization all over the basin in southwestern Iran, such as Dezful Embayment, is 
investigated to employ the best method for subdivision and correlation of the cap rock. In the 
Gachsaran oil field, hydrocarbon is trapped in a fractured reservoir of the Asmari Foramtion in 
Gachsaran Anticline, which is typical of this oil-reach area, with 70 km length and 6-7km width. 
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Geological setting         
The Gachsarn Formation of southwest Iran i.e., Dezful embayment, is divided into 7 members from 
bottom to up (Alavi, 2004). Member one is plays a significant role as a cap rock for Asmari Formation 
and equivalent formations in Iran and Iraq. The Gachsaran oil field is situated about 220km southeast 
of Ahwaz city, and the Member one, which is investigated in this study, is composed of anhydrite, 
gypsum, marl and gypsiferous shale which is a cap rock for naturally fractured hydrocarbon reservoirs 
of Asmari and Bangestan. In general, the Gachsaran Formation is naturally composed of bituminous 
shale, limestone, anhydrite and marl that can be found at different depth. 
 
Quality and data Acquisition 
The data gathered for this study, include thin sections as well as sample cutting which could be used 
for electron microscope, equipped by EDS (Energy Dispersive Electroscopy), studies. In addition, log-
inject-log, electrical logs and DST (Drill Stem Test) information have been used. 
 
Result and discussion 
A variation in Na, Cl, Ba and Ti with depth was integrated with sedimentological, petrographical and 
log data to assess lithological and elementical differences in the cap rock of the studied field. About 
six-hundred samples from the Miocene aged formation have been studied (table.1). It is important to 
note that the samples should not be contaminated with drilling mud. Because, drilling fluid have 
significant quantities of soluble elements that always occurred as some invasion of the formation 
surrounding the well bore and any recovered core. To avoid such contaminations, we tried to use 
samples with less contamination for this study. Base on variations in elements in various lithologies, 
especially upper anhydrite, 4 key beds have been identified in the cap rock as follows: 
 
Key bed No.1:
This key bed is composed of anhydrite and is located between two main pervious key beds 
characterized by well-log tools. It is almost below C key bed and bituminous shale. The presence of 
elements such as K, Na, Cl and Ti can differentiate this key bed from the anhydrite unit in the upper 
part (Fig.13 and 14). Therefore, it is a good indicator for identification of this key bed. 
 
Key bed No.2: 
This key bed is located between two limestone beds. As stated, the key bed is within the marl that can 
be found between the two limestone beds. The most important attribute of this key bed is the presence 
of K and salt (corresponding to previous key bed). Variation in elements with depth are measured and 
reported in table.1. 
 
Key bed No.3: 
This key bed is overlain by the previous D key bed which the latter key bed was logged and 
characterized by petrophysical tools. It is rarely observed a marly layer between anhydritic unit and 
upper limestone. It could be concluded that this key bed clarified by the lack of sodium, chloride and 
also presence of potassium. 
 
Key bed No.4: 
This Key bed is commonly thin. It is overlain the Asmari Formation, and then overlain by the previous 
F key bed. The former key bed itself does not as importance as other key beds, because, it is located at 
the bottom of casing point. The key bed No.4 can be distinguished by presence of potassium and lack 
of sodium and chloride in addition to common elements which are presented in key beds and upper 
anhydrites. 
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Petrgraphical textures and heterogeneity in lithology: 
Petrographical and sedimentary textures and heterogeneity in various lithologies are indicators for 
distinguishing key beds during development phases in different directions and scales. Based on 
petrographical studies which are accomplished on 600 thin sections, it is clarified that cap rock 
(Member 1 of the Gachsaran Formation) is mostly composed of evaporitic rocks (mainly anhydrite 
along with some gypsum). In addition, some non-evaporitic sediment such as bituminous shale, marl 
and carbonate rocks is present. The most important textures, which observed into anhydritic deposits, 
are chevron, nodular, microcrystalline, laminate, spherolitic, current, needle and block in a sulfate and 
mudstone matrix. 
 
Conclusions and recommendations: 
- Using variations in ubiquitous elements in cap rock, it can be divided into several key beds. 
- Base on variation in elements, this study show that anhydrite in a sedimentary basin and even 
another layers can be a cap rock. 
- The identified cap rock contains low evaporitic elements such as Na, K and Ti with respect to 
upper units.  
-  Change in thickness always isn�t associated with variation in depth. On the other hand, during 
drilling and development program shouldn�t forecast the thickness with dip, in order to determining of 
top of the reservoir formation.          
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