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Introduction: 

 
 
 

 
A two week training/internship program was attended by ten selected students from Second Year of 

Petroleum Engineering Department of NED University at the Southern Division Office of 

Geological Survey of Pakistan (GSP) located in Karachi. A formal request letter was sent from the 

Department approved by the Chairman Prof. Dr. Abid Murtaza Khan concerning the training of 

selected Second year students in Geology and Geophysics. This request was later carried out and the 

training program formally commenced on the 17
th

 of June, 2013 and ending on 28
th

 of June, 2013. 

The departments of GSP in which the students received training are named below: 
 

1. Petrography (from 17
th

 June – 21 
st

 June 2013)  

2. Mapping Techniques (from 24
th

 – 25 
th

, 27
th

 – 28 
th

 June)  

3. Geophysics (26
th

 June, 2013)  
 

The timing for the training program was from 11:30 AM – 1:30 PM for each department. 

The instructors for this training program and their position at the GSP office are as follows:  
 

1. Ms. Tabinda Akhtar, Deputy Director (Instructor of Petrography)   
2. Mr. Abdul Rahim Memon, Deputy Director (Instructor of Mapping techniques)   
3. Mr. Zareef Iqbal Brohi, Geophysicist (Instructor of Geophysics)  

 

Objectives of the Training program: 

 

The objectives of the different departments are described below: 
 

1. Petrography: To acquire a basic understanding of the operation of plane polarized 

microscope and its different parts. As well as using this technology to observe different 

optical properties of the minerals under plane polarized light and cross polarized light, thus 

classifying the minerals in the sample of the rock and the rock itself. 

 

2. Mapping Techniques: To get familiar with the different instruments for mapping; 
how to read a geological map; learning to find direction, dip, strike etc.; identifying 

lithology on the map. 

 

3. Geophysics: To get an idea of the different types of surveys carried out by the 
geophysical department 
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Overview of the technology: 

 

1. Petrography: Plane Polarized Microscope (the major area was to get familiar with the 
parts and functioning of this instrument), Diamond cutter tool (a brief explanation on the 

preparation of thin section of rock by using this tool) 

 

2. Mapping Techniques: Different types of mapping instruments were observed like 

toposheet, degree sheet, Canadian map, photographs, mosaics as well as the working of 

some simple instruments of a geologist which is the proportional divider and the 

brunton compass. 

 

3.  Geophysics: (model of the layers of rock of Thar formation and the logging truck) 
 

Petrography 

 
 
 

 

The training of petrography was carried out in the petrography-mineralogy lab at GSP by Ms. 

Tabinda Akhtar (The Deputy Director). Petrography is basically the branch of petrology 

which concerns with the detailed description of rock. In order to observe the microscopic view 

the plane polarized microscope is availed, which was the major area of the training program 

i.e. learning the operation of this instrument. Another objective of the training was to learn the 

optical properties of minerals. 
 

Major Parts of Plane Polarized Microscope: 

 

The major parts of the plane polarized microscope as studied during training: 
 

1. Eye piece   
2. Polarizer   
3. Analyzer   
4. Gypsum plate   
5. Focus   
6. Rotating stage   
7. Condenser   
8. Bertrand lens   
9. Objective lens (four lens: with magnification 100,10,15,4)  

 



 
 
 
 
 
 

An illustration of the microscope is given as follow: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Plane Polarized and Cross polarized light: 

 

1. Just above the light source on a polarized light microscope is a polarizing filter called 

the POLARIZER. This filter is fixed in place. Thus the light beam that reaches the 

mineral sample on the microscope stage is always PLANE POLARIZED.   
2. When the analyzer is inserted the light is said to be CROSS POLARIZED.  

 

Basic optical properties of minerals: 

 

The optical properties of minerals are observed by the plane polarized microscope either under 

polarized light or cross polarized light. Rock and mineral samples are prepared as thin sections 

or grain mounts for study in the laboratory with a petrographic microscope. The instructor 

showed how to observe the following properties and techniques which lead to the 

classification and identification of the mineral: 
 

Properties observed under polarized light: 

 
1. Color   
2. Pleochroism   
3. Shape   
4. Cleavage   
5. Relief  
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Properties observed under cross polarized light: 

 
1. Interference color   
2. Extinction angle   
3. Twinning   
4. Birefringence  

 

Rocks observed in the petrography lab: 

 

Igneous rocks: 

 

Granite: 
 

A higher percentage of quartz content observed from the plane polarized microscope 

indicates thin section taken from granite rock. 
 

Gabbro: 
 

Pyroxene and amphibole are present in dominant quantity than quartz, the presence of 

mafic minerals in a greater quantity than felsic indicates gabbro. 
 

Sedimentary rocks: 

 

Limestone: 
 

Presence of fossil alveolina with grains (alchems), sparitic cement, micritic matrix confirms 

limestone. 
 

Sandstone: 
 

Large grains surrounded by quartz or calcareous cement. 
 

Metamorphic Rock: 

 

Marble: 
 

A metamorphosed form of limestone with irregular grains. 
 

Schist: 
 

Under the microscope, minerals like garnet and quartz can be observed. A dark, large 

grain surrounded by cement is the characteristic of schist. 
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Mapping Techniques: 

 
 
 

 

The mapping techniques were taught by the very capable Mr. Abdul Rahim Memon (Deputy 

Director) in the conference room. These techniques were taught rather effectively yet also 

descriptively. The instructor clarifies that all branches of geology are dependent on mapping. 

Because some of the important aspects concerning a geologist like the major features, continuity 

of rock, attitude and the behavior of a rock are shown on a geological map. The training 

comprises of learning and getting familiarized with a range of instruments used in this endeavor: 
 

Instruments for mapping: 

 

1. Toposheets   
2. Degree sheet   
3. Canadian map   
4. Photographs   
5. Mosaic   
6. Stereoscope  

 
In addition to these, some simple instruments like the proportional divider and brunton compass 

is also used. 
 

Toposheet: 

 
In comparison with the other sheets, a toposheet typically displays a rather detailed inspection 

of a smaller area whilst the other sheets cover a larger area. The toposheet discussed in the 

training program bears the number 35 m/8 and shows the region of West Pakistan. It covers an 

area of 640 sq. km, has a scale of 2cm=1km (a ratio of 1:50000). All toposheets are same in the 

respect that they run 15 min both along the east and the north. The toposheet, under discussion, 

spreads 27° to 27°15’ latitude and 67°15’ to 67°30’ longitude. 
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Toposheets 

 

Degree Sheet: 

 

A degree sheet is based upon a whole degree. A typical degree sheet comprises of 16 

toposheets. The degree sheet discussed has the following details: 
 

Scale: 0.6cm=1.6km (a ratio of 1:253490) 
 

Number: 40D (also shows the region of West Pakistan) 
 

Spread at: 24° to 25° latitude, 68° to 69° longitude 
 

Canadian map: 

 

The largest of all the above maps is the Canadian map. It comprises of 32 toposheets, it is spread 

2 degrees to the east and one degree to the north. The Canadian map discussed in the conference 

room was a 1958 map spread 25° to 26° latitude and 66° to 68° longitude. It bears the number 

35 KO. The K-side of the sheet is one degree towards east and consists of 16 toposheets, 

similarly for the O-side. 
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Proportional divider: 

 

The proportional divider is a simple instrument which was used during the training to pin point a 

particular location on the map. It can divide a single degree into 60 minute by opening it to that 

degree and also a minute into 60 seconds. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Brunton compass: 

 
The brunton compass was used to measure the following: 

 
1. Direction   
2. Dip   
3. Trend of mountains (i.e. strike of bed)   
4. Bearing   
5. Slope angle   
6. Section thickness  
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Photographs and Mosaics: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

A photograph is a picture caught by aerial imagery in such a way that it captures the geological 

area like pieces of a puzzle. These pictures fit together to give a larger map known as a mosaic. 

During the training, the features on the photograph need to be correlated with the similar 

features on the toposheet (of the same region) thus a number of photographs were arranged in 

the correct order giving a mosaic. 
 

Activity 1: 

 
Another activity involved drawing a straight line from west to the east so that it cuts away the 

maximum number of formations. This cross section can give the maximum amount of 

information about the region of the toposheet if properly selected. It proceeds as follows: 

 

 After the selection of the line, a long piece of paper folded in half is paralleled to this line 

(such that the crease of the folded paper exactly parallels this line), the creased section is 

the selected datum. 


 Mark the contours of varying heights on the creased section and open the folded 

paper and then create the profile of the selected cross section. 
 

A brief look was given to the lithology incorporating the geology of the toposheet and it 

was shown that the formations were: Dada conglomerate, Baj, Manchar and Nari. 
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Activity 2: 

 
The centre point of a photograph is known as the principal point. This activity involved 

observing similar features between the photographs and the toposheet and marking the 

principal points on the toposheet from the photographs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Marking Principal points 
 

Observing the geological map of Sindh, 
 

Pakistan: 

 

The final segment of the Mapping techniques involved observing the geological map of 

Sindh. Looking at the map, it is divided into the following parts: 
 

1. Desert area (on the eastern side)   
2. Lower Indus valley (east and west of River Indus); quaternary deposits, cultivated areas 

and deltaic areas towards the east   
3. Western Highlands  

 
 

 

Some of the important points covered: 

 

 Towards the east most direction lies the Nagaparkar region, this is the place where 

Precambrian rock occur the greatest. 


 Thar is located to the west of the Nagaparkar region. Large deposits of bituminous coal 

are found in Thar which is of the Paleocene age. 
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 In the western highlands, the exposed outcrops are of Dada, Manchar, Gaj and 

Nari formation in that particular order. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Geophysics: 

 
 
 

 

A one day geophysics lecture was given by Mr. Zareef Iqbal Brohi. The lecture was a 

general overview of the type of surveys involved in geophysics to accomplish the detection 

of the physical properties of earth. These techniques are listed below: 
 

1. Gravity   
2. Magnetic   
3. Seismic reflection and refraction   
4. Radioactive   
5. Electromagnetic  

 

Thar Startigraphy Model: 

 

Another section involved the presentation of a model showing the stratigraphy and lithology 

of the Thar formation. This model was based upon various types of log like the gamma and the 

neutron log. 
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Logging Truck: 

 

In this respect, a logging truck was also shown. In the radioactive technique, some radioactive 

material is lowered into a hole dug in the earth and due to the interaction of the radiations with 

the rocks, the radiations coming back are detected by the probes on the logging truck in this 

way the data is digitized and collected. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Logging Truck and its probe 
 

Conclusion: 

 
 
 

 

The two week internship at GSP was one of the useful experiences for their internees. This 

training program gave a basic yet comprehensive understanding of the activities performed by a 

professional geologist, map maker and petrographer. The instructors put forward their efforts to 

squeeze this vast knowledge into two weeks so that some of the major parts were covered. The 

instructors also provided with books and tools; a basic understanding of these tools and their 

function was etched in the memory of each internee. Particularly, the petrography department 

offered a knowledge of the operation of the plan polarized microscope and the detection of 

minerals based on their microscopic properties was indeed useful; in mapping techniques, such 

things were discussed as how to read a geological map, the system used in arranging photographs 

and forming mosaics, using instruments like brunton compass and much more; geophysics in a 

single day tried to cover the types of surveys, logs, identification of strata by these logs. 

 
Overall, a fine experience working in GSP and high regards for the people at GSP. A suggestion for 

improvement can be made at this point; it will be very useful if they incorporated computer and 

modern techniques e.g. GIS technology, working with and handling a GPS, how is the data 
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stored in the logging trucks and in what format it is stored etc in their training program. Modern 

technology now has its roots everywhere and an effort must be made to make it more common. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Group Photo with Mr Abdul Rahim Memon 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

12 

 
 
 



 


