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kq÷ ljifo M—  ;]jf ;DjGwL 

1. Physical Geology, Geology of Nepal Himalaya and Regions   

1.1. Science of geology, its branches and geological time scale 

1.2. Internal structure of the earth - the crust, mantle and core, lithosphere and 

asthenosphere, interior temperature and pressure of the earth 

1.3. Plate tectonics and isostasy  

1.4. Earthquake and its mechanism, seismic waves, seismograph, magnitude and 

intensity of earthquakes, liquefaction, forecast and prediction of earthquakes, 

earthquakes in Nepal 

1.5. Drainage pattern and weathering and soil erosion  

1.6. Geological work of running water, groundwater and glacier.  

1.7. Evolution of the Himalaya, physiography and tectonic divisions of the Himalaya 

1.8. Structures and stratigraphy of different tectonic divisions of Nepal Himalaya (Terai 

plain, Siwalik, Lesser Hiamalaya, Higher Himalaya and Tibetan Tethys Himalaya)  

1.9. Paleozoic and Miocene granites, inverse metamorphism and mineral deposits of 

Nepal Himalaya.  

2. Structural Geology           

2.1. Scope of structural geology in geology, geological map and cross-section 

2.2. Orientation of a line (trend and plunge) and plane (strike and dip) 

2.3. Use of geological compass and data collection in the field 

2.4. Stress and strain, Mohr circle and its use 

2.5. Primary sedimentary structures and their significance in stratigraphy and structural 

geology, unconformities 

2.6. Fold morphology - classification of folds, fold mechanism, criteria of recognition of 

fold in the field 

2.7. Fault geometry and morphology - classification and criteria of recognition of faults 

2.8. Joints and fractures - classification of joints and field identification 

2.9. Lineation, cleavage, foliation and schistosity and their classifications, relationship 

of lineation and foliation with other structures in the field 

3. Stratigraphy and Sedimentology         

3.1. Principle of stratigraphy and  law of superposition  

3.2. International codes and contentions for stratigraphic classification and nomenclature 

3.3. Unit and measurement of geological time and geochronology 

3.4. Principle of lithostratigraphy, lithostratigraphic units, methodology in establishment 

of lithostratigraphic units 

3.5. Principle of biostratigraphic units and index fossils  

3.6. Distribution of sediments and sedimentary rocks, formation of sediments, 

sedimentary particles, grain size distribution, shape of sedimentary particles, factors 

controlling particle morphology  

3.7. Structure of sedimentary rocks: Bedding and cross lamination, graded bedding, 

ripple marks, sole marks, mud cracks, stromatolites 

3.8. Sediments and sedimentary rocks: classification, definition, texture and structures 

and composition of Mudstone, sandstone, conglomerates, limestone, dolomites 
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4. Mineralogy and Petrology (Igneous and Metamorphic petrology)   

4.1. Definition of mineral and rocks. silicate and non-silicate minerals, Moho-hardness 

scale, physical and chemical properties of rock forming minerals  

4.2. Characteristics and classification of igneous, sedimentary and metamorphic rocks, 

rock cycle 

4.3. Magma-definition, physiochemical constitution of magma, evolution, differentiation 

and assimilation of magma  

4.4. Crystillization of silicate melts  

4.5. Texture and structure of igneous rocks, method of emplacement of intrusive rocks, 

extrusive igneous rocks- their structures and forms  

4.6. Concept of metamorphism, texture and structure of metamorphic rocks, 

nomenclature and distribution of metamorphic rocks, type and grade of 

metamorphism, facies of metamorphism, index minerals, isogrades 

4.7. Petrographic descriptions of slate, phyllite, schist, gneiss, amphibolites, marble, 

quartzite, hornfels, serpentine, granulite and eclogite 

4.8. Type of metamorphism - cataclastic metamorphism, contact metamorphism, burial 

metamorphism, and regional metamorphism  

5. Engineering Geology     

5.1. Role of engineering geology in planning, design, construction and maintenance of 

infrastructures, Engineering geological maps - types and contents, hazard map and 

method of its preparation. 

5.2. Index properties of soil: unit weight, porosity, void ratio, degree of saturation, 

cohesive and non-cohesive soil, soil consistency, classification of engineering soil, 

unified soil classification 

5.3. Rock strength and deformation, discontinuities in rock masses, index tests, 

engineering classification of rocks 

5.4. Landslides and mass movements, causes and classification, control measures, 

landslides in Nepal 

5.5. Irrigation canals: site selection, problems of instabilities, erosion and sedimentation, 

measures for their control 

5.6. Slope stability analysis, construction material 

5.7. Concept of geohazard, risk and vulnerability 

6. Principle of Groundwater Flow        

6.1. Groundwater and hydrological cycle, occurrence of groundwater, forms of sub-

surface water, springs 

6.2. Types of precipitation, rainfall intensity, duration of rainfall, distribution of rainfall 

in a basin,  evapotranspiration, Infiltration  

6.3. Hydro geological properties of soil and rocks, porosity, permeability, void ratio 

6.4. Types of aquifers - confined, unconfined, leaky aquifers 

6.5. Groundwater movement, laminar and turbulent flow, Bernouli's equation, Darcy's 

Law, Reynold number, hydraulic conductivity and its determination by laboratory 

and field methods 
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7. Pumping Test and Determination of Aquifer and Well Parameters  

7.1. Objective of pumping test, measuring of pumping rates, water level measurement 

7.2. Aquifer test, estimation of well yields, depth to water level, cone of depression, 

equilibrium and non- equilibrium well equations, partially penetrating aquifers 

7.3. Well yields and well size, water level recovery, well interference, radius of 

influence and well efficiency 

8. Tube Well Drilling, Design and Water Pumps   

8.1. Basic principle of well drilling, dug well, driven wells, jet drilling, rotary drilling, 

reverse rotary drilling, cable-tool percussion method of drilling and their 

equipments, types of drilling bits, drilling fluid and drilling mud 

8.2. Selection of drilling method, commonly used drilling methods for shallow tube well 

and deep tube well in Nepal  

8.3. Grain size analysis, selection of housing and casing pipes, selection of well screen 

and length, well screen slot openings, installation of well screen and casing pipe, 

gravel packing  

8.4. Well development and completion, importance of well development, development 

by pump, compressed air, jetting, over pumping, back washing.  

8.5. Criteria of selection of pumps, suction head, centrifugal pumps, vertical turbine 

pumps, submersible pumps, jet pumps 

9. Ground water exploration      

9.1. Geological and hydro geological studies, exploratory drillings, piezometers, 

Monitoring of depth to water level 

9.2. Geophysical survey (electrical resistivity survey, seismic refraction survey), 

geophysical well logging (self potential logging, resistivity logging, gamma-ray 

logging, etc.) 

9.3. Ground water quality and its data presentation 

10. Groundwater Development in Nepal     

10.1. Groundwater resources and development in Nepal (Terai, inner Terai, hills and 

mountain)  

10.2. Drilling techniques and drilling machines (shallow, deep, dug wells)  

10.3. Structure of the tube wells (deep tube well, shallow tube well, dug wells)  

10.4. Importance of energy for groundwater utilization (solar power, fuel, electricity)  

10.5. Preparation of technical specification (pipe, screen, gravel and pump)  

10.6. Irrigation water quality standard of Nepal (physical, chemical, biological)  

11. Relevance Laws    

11.1. lghfdtL ;]jf P]g, @)$( /  lghfdtL ;]jf lgodfjnL, @)%) 

11.2. hn;|f]t P]g, @)$( 

 

--- The end --- 
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Sample  Questions 

1. Place where an earthquake origin is called 

A) Crust  B) Focus  C) Mantle  D) Epicenter 

B)  

2. A fold whose both limbs dip at equal angles in the same direction is called- 

A) Fan fold B) Monoclinal fold C) Isoclinal fold D) Chevron fold 

 

3. In reverse fault, the………… moves upward relative to the………… 

A) Foot wall, Hanging wall  C) Hanging wall, foot wall 

C)  Left side of footwall, right side D) Right side of the footwall, left side 

 

4. Stratigraphy is the study of 

A) Lithological  Characteristic of the rocks 

B) Paleontological characteristic of the rocks 

C) Correct chronological order of the rocks 

D) Layers of the rocks 

 

5. Which of the following clay minerals have maximum swelling tendency? 

A) Laterite  B) Montmorillonite C) Illite  D) Kaolinite 

 

6. Plasticity of cohesive soil is the …….. 

A) product of liquid limit and plastic limit B) sum of liquid limit and plastic limit 

C) difference of liquid limit and plastic limit D) difference of plastic limit & shrinkage     

                                                                                   limit 

7. Drawdown in well measures  

A) Seasonal variation in static water level in a well  

B) Difference between static and dynamic water level during pumping 

C) Variation in static water level in two adjacent wells 

D) Variation in dynamic water levels in adjacent wells. 

   

8. A bailer is used   in cable tool method drilling to  

A) Remove rock cuttings from the hole   B) Hammer the rock formation in the hole   

C) Introduce drilling fluid in the hole  D) Prevent the hole from collapsing.  

      

9. The resistivity of the geological formation decreases 

A) With decrease in hydraulic conductivity B) With increase in porosity 

C)  With decrease in water contents  D) With decrease in water salinity 

 

10. What is the target water quality range of Arsenic according to Nepal Water Quality 

Guidelines for Irrigation use? 

A) < 0.01 mg/l    B) < 0.1 mg/l 

C)  In between 0.1 mg/l and 1 mg/l D) > 1 mg/l 


