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Abstract 
 

The tight gas Sand stone reservoir i.e. Sarah Formation of Ordovician age is one of the hottest 

topic in the Saudi Arabia. The Sarah Formation contains glacio-fluvio deposits. One of the 

greatest challenges faced by the exploration companies is it fracturing and ultimately production 

of hydrocarbon i.e. gas. The aim of this paper is to prepare a geological map that shows the best 

location for sampling and collection data from the outcrop. The targeted area lies in central 

province of Saudi Arabia. The sand stone is outcropping in several areas which is scattered 

widely. To find the best location, this is accessible from the main road. The goal of this paper is 

to apply the Geographic Information System in to petroleum geology. The expected results of the 

project will be basically organized and summarized by GIS data and tabular data together in the 

digital format. The GIS data will help in selecting and then arranging the geologic data 

intelligently.  
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2. Problem statement 
 

The Sarah formation is considered as the tight gas reservoir especially for natural gas. And 

recently this topic gained enormous fame in this region because maximum recovery from oil and 

gas has been increased by leaps and bound (Al Mahmound and Al-Ghamdi 2010). The data 

collected from the subsurface give limited information because of horizontal extant. So that’s y 

the outcrop analog is use to predict the lateral variation of the useful parameters. The handling of 

data and production of model is quite difficult job. The outcrop model is not fully designed yet to 

know the subsurface behavior.   

3. Motivation statement 
 

The limitation of techniques and difficulties to determine the detailed reservoir heterogeneity in 

the subsurface encourage the use of surface outcrop analog. The out crop analog gives 

information about rocks body dimension, size and orientation which is unavailable from the 

subsurface. The cross plot between porosity and permeability and its models give a sufficient 

knowledge about the understanding of the reservoir behavior. The direct benefit of such input is 

to improve reservoir characterization and fluid simulation model(s). The key role of GIS in this 

aspect is to provide the best way of selecting the outcrops. In term of better viewing and 

exploring geologic data, arc scene is used. The main application is the production of intelligent 

maps that links the tabular information to graphical data. Ultimately this results in the sound and 

concrete decisions.  

4. Methodology 
 

This part contains three steps that are related to each other, the first one is the selection of the out 

crop i.e. study area this is done with the help of GIS software. The second is the collection of the 

samples and other useful information from the field. The third one is to arrange and handle that 

data and prepare the outcome results. 
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8.1 Site	Selection	
 

The site selection is a tricky job, because this steps is done is at office before going to field. For 

this purpose the Arc Map is used.  Several different formations are exposed in Al Baq’a but 

Sarah formation is needed to be digitized. Point, line and polygon is used in the Arc Map to 

explain the sample location, stratigraphic section and exposed Sarah Formation respectively. 

More than sixty locations were digitized for Sarah formation as polygon. But due to best 

exposure only one outcrop is selected i.e. is Al IIb (Figure 2.). Its area is about more than 25 sq. 

km and considered as best location for study.  
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8.2 Sample	Collection	and	Data	Acquisition	
  

The sample is collected from outcrop for laboratory studies. The pattern of collection is to cover 

the whole outcrop from bottom to top and from left to right. About thirty eight samples are 

collected to cover the outcrop from all sides. The samples are then analyzed under microscope to 

get useful information. Several other data is acquired for example sedimentary structure, thin 

section analysis, facies analysis, sand stone classification and porosity and permeability reading. 

8.3 Handling	of	data	in	Arc	Map	
 

All the data collected is handled well in the software, and for each sample location the attributes 

are assigned. These attributes contains sample no, sedimentary structure, thin section description, 

porosity and permeability readings and etc. Moreover, the beauty of the arc map is that its 

hyperlink property helps in assigning the thin section to relevant sample.  

5. Application of Arc Map Tools 
 

The important Arc map tools used are: 

1. standard Tool bar  

2. Layout Tool bar  

3. Spatial analyst  

4. Editor Tool 

5. Geo referencing Tool  

6. Layout 

7. Layer and attribute data management 

8. Graphical representation of result 

9. Topology  

10. Data frame properties 

And other useful tools are used in handling data and manipulating the data for creation of models 

and graph for example arc catalog and arc tool box (Figure 3). 
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7. Conclusion  
 

The sand stone is considered as tight because of its low porosity and permeability values. The 

composition of the sand stone is glacial-fluvial deposits. And the best suitable outcrop is exposed 

in the Al IIb, Hail. This paleo valley incised in to other formation and cross cut it. Models and 

graph describe the porosity and permeability very clearly and helps in analyzing data. The trend 

of the porosity is not gradual but it increases and decreases according to the type facise. To 

handle the data with the Arc map is quite easy and its application in the field of geology is very 

wide. The area of about twenty five sq. km is intelligently cover form all side and the data 

collected form field and even form the lab work is handled easily.  The models shown are best fit 

out crop and helps in knowing the heterogeneity trend in the beds. Some beds are higher in 

porosity reading but at the same time they show poor reading for permeability and vice versa. 

The inverse density weighted, spline and kriging models are quite clearly define the surface trend 

of the readings. The attribute tables contain the huge amount of information and give the result in 

limited time. 
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