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Geology is the study of the Earth's processes, products and its history. Geologists 
are stewards or caretakers of Earth's resources and of its environments. Some of 
the important ways in which geologists contribute to our understanding of Earth 
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��
������������
��������
�"����������������
�����

������£��*����
}�����������������
���������*������������
��
�����
�*�����������Y��
����
��Y�������
�����:����X

� �������	
�
�
���:*��������
���
����
����*������������
}���������*���������
��
�
of major and trace elements in ground water and Earth materials, and use organic 
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quality of subsurface waters and related geologic aspects of surface waters.
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dynamics of oceans.
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 determine the origin and natural history of rocks by analyzing mineral 
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such as sand, silt, and mud. Oil, gas, coal and many mineral deposits occur in such 
sediments.
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 study earthquakes and analyze the behavior of earthquake waves 
to interpret the structure of the Earth.
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porosity of a bed; the greater the porosity of a bed. The more water it can contain. 
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a basalt granite quartzite  Sandstoneb c d
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a Cenozoic era Mesozoic era Paleozoic era  Proterozoic erab c d
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cracking of rock caused by the freezing and thawing of water

���
��������
��>�������
���
��������������������������������������

������
��>��������
�����	���������
�����

>������
��>�����
�D������
���	��������>���������

c
d

11�����������:#I�FO�����z�I�
�U�O�������$�]b��
�]Q)�X�
�U���	

a
b

rainfall is light and the ground is permeable
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ground is permeable and unsaturated 
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N2 and O3 

Ne, Ar, Kr, and Rn 

C2H4 and O2

N2, H2O, CO2, CH4, and NH3
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a Terrestrial Lacustrine       Fluvial       Marineb c d
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a Fluorine calcium Iron sulfurb c d
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The main sense of slip across a strike-slip fault is horizontal. But the movement 
can be right lateral (ground on opposite side of fault is moving right with respect 
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200 million years age. The same “Gondwana succession “ of beds is found in South America, 
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of certain plant fossils which are the same in beds of the same age throughout the southern 
hemisphere. Thus the geological and biological records point strongly to the existence of a 
single land mass, Gondwanaland, in the southern hemisphere in the distant past . 
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Petroleum is thought to have originated in the remains of marine animals and plant which 
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The oil and gas migrated though 
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emerged at the surface or were 
trapped by an impermeable 
layer. Most petroleum and 
natural gas are found in Cenozoic 
and Mesozoic sandstones and 
carbonate rocks.
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than oil and both are lighter than water. They are always found in the sequence from 
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separated by interglacial periods during which the ice retreated poleward. The Ice 
Ages took place during the past two million years, that is , in the Pleistocene epoch 
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covered much of Canada and northeastern United Sates and began to recede only 
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the Ice Ages is not known, though a number of possible mechanisms have been 
proposed.
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nearly level with the rest of the surface. Pressures under the margin of a large cavity 
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mountains and ocean basins are on too small a scale to greatly distort the pressure 
balance in the interior. 
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(a) Because magma cools slowly in a batholith, coarse-grained igneous rocks 

such as granite, diorite, and gabbro are likely to be found .
(b) Magma may cool slowly or rapidly in a dike, depending on the 
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found; granite, diorite, gabbro, rhyolite, andesite, and basalt, for instance.
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The theory is the heat of nuclear decay in the mantle and core. The heat produced 
in the interior of the earth is thought to be the driving force behind plate tectonics. 
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and mantle of the earth. The theory is that the heat from the interior of the earth 
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push new crust up from the mantle at the divergent boundaries. The new crust 
creates pressure pushing the plates at the divergent boundary apart. At other places 
called convergent boundaries the crust that is being pushed by the emergence of 
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in the interior of the earth drives plate tectonics is well established.
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that produces the long chain of volcanoes known as the Hawaiin islands. A hot spot 
as you may or may not already know is an area where lava rises from the earth to the 
surface. The lava cools down and forms a volcano. The hot spot itself never changes 
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the process repeats. That›s exactly what has been happening to the Hawaiin islands, 
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they are no longer islands.
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Same way hydrocarbons move from source rocks to reservoir rocks. water is a 
liquid so it can easily move through small openings. In the subsurface, these 
openings are known as «pores». The bigger the pores and the higher the 
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is a reservoir of water or an aquifer in the subsurface, if there is enough pore 
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outward. However, when we go down under water more pressure is felt. This is due 
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we go under water, the greater the pressure of the water on us pushing us down. This 
is as pressure depends on depth of liquid (here water), its density and gravity and for 
every 33 feet the pressure increases by 14.5psi.
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The four main forms of river erosion are:
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trapped in cracks and crevices. The pressure weakens the banks and gradually 
wears it away.

°� /������
��������������������
������*����}�����������
��*����}��������
����
��X
°� /�����
������������
��������������*����}�������*������*����
���������
����������Y�

�����*����
����

����:�������X
°� '��
��
������
����:������������������}����
����*����}��X

31������4:�lR�m:��.��E���
�!"�N�c�wO�KR�FI���.���X�
�����"�/
�P���E��
�]4���
���������������������
�����*�
��*������*X�{*���������*������:����������
�¡�
�����:������
�����
�Y��*�����������������*�
�*����������������:��
��*����
�������������
�*����������:�*�����*�
��

������
�������
��#�*������������
�:����
����������������*�����
��
:������?£�
|�����
�Y��*��������
�����
����
������*��������
����}���������
�*�����<���
��
	�<£�
��*�������
���������
�Y��*��������
�����
����������*�����
��������*�����������*�����
material to a cooler one.
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the melt into its surroundings. The rate of heat transfer depends on the temperature of the 
environment in which cooling takes place, the shape and size of the molten mass, and the 
ability of the surroundings to extract heat.
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Coral reefs are formed from what are the hard, limestone «skeletons» of coral. A 
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materials which release heat as they break down into more stable substances.»
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sands and talus 

Sands and clays 

sands and gravels

Clays and silts
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The rate at which ice forms as the temperature is lowered 
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The factors which determine a landslide  
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The wind 
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only one contour interval for each map 

the changing of a contour interval in abrupt changes from plains areas to very mountainous areas
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depression contours to indicate submarine depths along shorelines
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Flame photometer                                                      

Emission Spectrograph
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Rock sequences in Scotland matching sequences in Canada

Similar fossil remains being found in South America and Southern Africa
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populated the Paleozoic oceans for almost 300 million years. They are well known to 
paleontology because their hard shells were excellently preserved. Their name comes from 
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Isopach. An isobar map shows air pressure, isohyet shows rainfall, an isobath shows ocean depth.

61�����"�/
��EI�<�
The name of the earth came from the Old English ertha or eorthe, or the German 
version which is erde. Either way, it just means ground or soil. The age between 4.5 
to 4.6 Billion Years. Even though the Earth is 4.5 to 4.6 billions years old. The oldest 
known rocks are about 4 billion years old and rocks older than 3 billion years are rare. 
The oldest fossils of living organisms are less than 3.9 billion years old.
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Oxygen and nitrogen. While oxygen and hydrogen (H2O) do form water, they make up the 
oceans and rivers, not the atmosphere. There are other trace elements in Earth›s atmosphere
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 Water has no rigidity. Its shear strength is zero.Fluids do not carry shear waves.  This 
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All of the above
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“Hard” water contains dissolved minerals which prevent soap from forming suds, react 
with soap to produce a precipitate, and form insoluble deposits in boilers. Calcium and 
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in a variety of ways. In one common method, hard water is passed through a column 
��
���
�
������
�������������������Y��*��*�����������µµ��
����µµ���
���
����������
��
���
�*�����������
���
��¥
�}���
��

����������µµ�!�
�X�'�
�����µ���
�����
������������:Y�

����������
�����:�

���:����:�������
�������*��������Y��*�����������
������X



105 Q & A in Geolgy

384

���� ����	� 
��

67����b��
�!".:�
�w,
���w�� %
��G�J��S

Approximately 75% of Earth is covered by water, in the form of lakes and oceans, or ice. 
{*�������������Y�������
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moves through Earth and the atmosphere. Throughout the cycle, water changes to be 
in the form of gas vapor, liquid, or solid ice. The water cycle has a large impact on the 
environment and ecosystems and is vital for life. The cycle also is a part of the overall 
system of weather.
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factors, surface water evaporates and changes from liquid to vapor state. Similarly, 
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occurs when water falls from clouds, in the form of rain, snow, ice, etc. The liquid form 
eventually drains into oceans, lakes, and streams. It also gets absorbed into the soil, 
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plant or an animal, and/or it evaporates again.
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in 1856, a French hydraulic engineer named @�
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volcanic and igneous rocks, limestone).
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table. If you drill a well, water will rise (in the well) above the top of the aquifer. 
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a
b

Oxygen , nitrogen , hydrogen , iron

Nitrogen , iron , sodium , oxygen 

Potassium , silicon , aluminum , iron

Oxygen , silicon , aluminum , iron
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71��Laccoliths�3�
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�
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a
c

Domed mountains 

Folded mountains                    

Block mountains 

Volcanoes 

b
d
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a
c

Calcite           

Tourmaline  

Quartz              

Zircon 
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Physical weathering                         

Biochemical weathering                                       

Chemical weathering
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basalt, diorite, dolomite, shale        
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quartzite, gneiss, slate, marble
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a quartz          calcite                                        hornblende                                   orthoclaseb c d

76��Werner’s Theory��z�I��Z"
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all rocks of the earth were precipitated from a universal ocean
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fused basalt produces a glassy rock
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. the bed of sedimentary rock at the lowest level must be the oldest

the bed of sedimentary rock at the lowest level must be the youngest

the beds of sedimentary rocks do not follow an orderly succession toward the top 
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Strength of a rock increases with increase in temperature.

Strength of a rock increases with increase in temperature.

Strength of a rock increases with increase in pore water pressure
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Sandstone, siltstone, shale. The three rocks are all made up of very, very 
small sediments. What is the name of the process which takes these 
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what is above. 
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Ice crystals of delicate, feathery structure     

Hard pallets of ice
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Minute crystals of ice deposited on a cold surface
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accessory minerals
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resistance to scratching, its density in comparison to water, its color, the degree of light 
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The chief carbonate minerals are calcite, aragonite, and dolomite, Calcite and aragonite 
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In order of abundance, shale, sandstone, and limestone. Shale is formed from 
clay, sandstone from sand grains, and limestone from shell fragments or as a 
chemical precipitate.
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rock formed by the metamorphism of sandstone; it consists largely of quartz 
with micas, feldspars, and garnet also present.
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By breaking exposed rock into small fragments, mechanical weathering 
increases the surface area of a given volume of rock and so promotes the rate 
at which chemical weathering occurs. Chemical weathering can also lead to 
mechanical weathering, since many minerals in which they are incorporated. 
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erosional debris is commonly transported for some distance from its origin to 
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ages of the fragments of which it is composed is that the rock is younger than 
the fragments; but it is seldom possible to say how much younger. Only in a few 
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90 Why is the potassium-argon method more generally useful than the 
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method can only be used to date extremely old rocks. Potassium 40 has the 
more suitable half-life of 1.3 billion years and is a much more widespread 
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These minerals are more resistant to chemical weathering than the surrounding 
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These minerals are characterized by irregularly shaped grains that tend to interlock 
and form a large mass that resists displacement by moving water.

These minerals commonly occur as smaller grains than most other minerals and 
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Uranium 238���X����'*�

Carbon 14 / Carbon 12
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93 What is the mineral which contains a metallic element which can be 
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a Ore mineral   Metallic mineral     Eco-ore    Eco-mineralb c d

94 The deposits that have formed simultaneously with the enclosing rock are called 
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Epithermal    50200-  oC, typically in depths < 1500 m  
Mesothermal 200400- oC  ,  15004500- m 
Hypothermal 400600-�����Y�¬>;����
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���������D����
�5����
a Gabbro                      Marble                          Orthoquartzite                                        Limestoneb c d

56��:#I�FO�����v����
�]�O�
�]�X�M�#t�
�m�Y�
�!:�S
a
c

0o����	�
��

;*o��������

��*o�}�����*o����������������������������

�*o�}�����*o����������

b
d

57���V�FO�����z�I
������.�/
������)�
�P����
��I��������
a Air                                       Water                                  Sand                                                                                             Graniteb c d

58 You have a rock with a volume of 15cm3 and a mass of 45 g. What 
���������
���
�

Density is mass divided by volume, so that the density is 45 g divided by 15cm3, 
which is 3.0 g/cm3.    Density = 45 / 15 =  3 g /cc.

59 You have a sample of granite with density 2.8 g/cm3. The density of 
���������:�*���������	�������	�������������5��
��>�
�������
����

':���"�����}��������*����
���������*���
����
�����}���������*����
�������������Y���
S.G = 2.8

60������
����
.���b��E�O�
�T�c
�^�.���"�/
�_��P�Z�O��]4��
2	�)������� 	���. Earth›s radius measured at the equator is 6378 km, while at 
the poles it›s 6356 km. The internal structure of our planet was discovered by 
analyzing the compression (P) and shear (S) waves that pass through the Earth 
���������*¥
����X�{*�����������*��:��������*��:��
����*��*��������������������
��
runs all the way down to the center. The core includes the outer core (29005000- 
��?Y�����¥
��������
���������
�������
�����
Y������
����
���
��#;���5200- km) 
and the inner core (5200-km), a solid core made up of the same two metals. The 
�*����:���������*���������������������������������
�

����Y�[�*��

�#;������?�
and Oldham-Gutenberg (5200 km). The core›s density is 812- g/cubic cm.
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61��Asthenosphere���F4��
�i\t�
�FI�i��R�
���
It enables plate tectonic movements. The asthenosphere is the upper part of the 
��
���X�{*���}����
���
�������������
::������*������*¤����
��Y��*��*���
���������
:���������*�������
������*��X�{*������:��
����*�����*�
��:*�����������������

���
�*���"
���������}����������:�����#����������¥
������
�?X�����
�������*���
������
�
���*��}���������:����
���Y���
}����
��
���
��� ����� �
��*�����*�
��:*���X�
These currents transfer magma between the upper and lower asthenosphere. 
Some of the hot magma elevated form the interior can penetrate the cracks of 
the crust, thus giving birth to volcanic lava. The name of this region comes from 
the Greek «asthenia» meaning weakness.

62��Lithosphere��_�� �
�D�a� �
�i\t�
��4���
The lithosphere is the outer layer of the earth, including the crust the uppermost layer 
of mantle (50300-���� �*���?X�Â
����� �*�����*�
��:*���Y��*��*������ ©
�����
���*� ��Y�
the lithosphere is solid and responds to stresses in consequence. The lithosphere is 
fragmented into plates, whose independent movements are known as plate tectonics. 
They stand behind the forming of mountain ranges and are the cause of earthquakes.

63���������)�Q�
.���"�+�
�xb�%� �
�F��w��V�:�
�
�
a Granite                        Aluminum                     All of these                                                                              Siliconb c d

64�����4���9�)+Z�G��N
=\I.�����"�/
�!��K+�
�T#��U�O
R��u
�������	�	�. The crust is the «shell» of the planet. The border with the mantle is 
�����������*����*���}�����#��*�?������
�

���X�{*����
���������
����80- km thick 
�
���
�
�
���������
���*�����
���;10- km in oceanic regions. Its density is about 
3 g/cubic cm. Depending on the predominant rocks, the structure of the crust 
����*����������������*����������
��������¡���������#����
��?Y����
���#��
�
�
���?�
�
��������
����X�{*���������������������

�����*�

�����*����
�
�
����
���
�
�*������
�����X�{*�����
����������������������

���
��*����
�
�
����
����
�������

��� �*�� ����
� ����X� {*�� ������
����� ��}��� #�������:*���?� ��� ����� 
:� ��� �*��
����������:�������
��������*��������
����:���|���
������������*���|���
������
���
(water, wind etc); it is 0-km thick. The sedimentary rocks make up only 5% of the 
crust's total volume, but they cover 75% of the earth's surface.
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65�������V�!�� +�
�P����
���K
#R�/
a Inner core                 Outer core                   mantle                              Crust  b c d

66�������V�����
����
��=�)�
�F��<*���(��+R
a 8������%��	�������������������������� Alpide belt                                ����
��������������������������������������� Intraplate               b c d

67��������"�/
���G��	
�����=�!:,.
a Milligal           nanoTesla                 gamma                           gram/cc              b c d

68��-
�":� �
���I�Z�_�X,���b�������	
�*�)�
�v#� R
��

	��� ������
� '2������� ������
&/ Incorporate measurements of natural occurring 
"��������:��:����������*������*X��|X�'�Y����
�������
����#�{?Y�{���
���Y����}���Y����
���X
!�,��� ������
� '4������� ������
&� / A signal is injected into the earth and 
�*�
�����
���*����*������*����:�
������*�����
��X��|X���X�������}���Y�'�������
��������
Y�!�Y���Y������/�[/������Y����X

69������"�/
����.�+�
�<�=�V�<OQ
R�]
�
�w�
���
�]4��
���������/��Y�'���
���Y�$������
���
��
������*����

���������Y�!
�����

����
����
the pore spaces (Permeability), Temperature, Porosity, Pressure, Depth.

70��!�� +�
�P����
��I����F��l��
��Eb
�����.�/
�P����
��I����
���

�

�

�

�

�

�

��

�

�
�

�
�
�

�

�

�

��
��

�

K and �������������:����}��

�����Y����j:��������������������*�
�j�X�
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71��wave front�����
���:+��i�I
Surface of constant phase, like ripples on a pond, but in three dimensions

72������
�"��XOZ/
��4����
/����������/
��������
����
�����Y��
���������������
�������

 �

��
� �	

�
���

��
�

'������� ��������
� ������ 
��� ��� ���������� ���������Y� "��������}��� �
����� �
��X��
The rest of the wave form is ignored.
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74������"�/
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75�������.�/
��������)�
�P���E�����������/
��c
�d
�]4��
Primary or compressional (P) waves 
{*��"������
������������}������*������}�����:���������}�X�{*�������*����������
kind of seismic wave. 
{*������}����
���}���*��
�*�������������
���
���Y����������������*����¥
���
layers of the earth. 
It pushes and pulls the rock it moves through just like sound waves push and 
pull the air.
Highest velocity (6 km/sec in the crust)
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76������"�/
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�� ��� ����� ��
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����"���Y�*���}��Y���
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have as its origin at least two possible sources. It can be produced via an 
�
�
�������
������
Y���������
����:���
����}��������
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�����
������
X
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storms cannot be removed.
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Y����X£����
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��������
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77������Z�|�
���!�� +�
�P���E�����������/
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�]4��
Secondary or shear (S) waves 
The second type of body wave is the S wave or secondary wave, which is the 
second wave you feel in an earthquake.
An S wave is slower than a P wave and can only move through solid rock. 
(3.6 km/sec in the crust) 
This wave moves rock up and down, or side-to-side.

}�������������:��������
��Y����'���}�����

���:��:�������*��
�*��
���X�������
 �̈�
���������*�������������

����������
����
���X;��
�������������������������

��
0.25, so typically VP/VS  is about 1.7
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78����Q)�X�
�P���E�����������/
��c
�d
�]4��
Love Waves.�{*��"������
������
��������}��������������[�}����}�Y�
����������
/X�X	X�[�}�Y��������*����*�������
��*����������
���*�����*��������������
for this kind of wave in 1911. It›s the fastest surface wave and moves the ground 
from side-to-side.

Rayleigh Waves. The other kind of surface wave is the Rayleigh wave, named for 
��*
���������'��
�Y�[�����������*Y��*�����*����������:����������*���|����
���
of this kind of wave in 1885. 

A Rayleigh wave rolls along the ground just like a wave rolls across a lake or an 
ocean. Because it rolls, it moves the ground up and down, and side-to-side in 
�*��������������
��*����*����}�������}�
�X

 Most of the shaking felt from an earthquake is due to the Rayleigh wave, which 
can be much larger than the other waves.
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������Y�������������Y��
����*��
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��
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������}��
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��� �̈�[���
�*��*����������*���
���������
����
��Y��������
��
����������
�����*��}���������
of the medium. The cartoon below illustrates the ray geometry for a P-wave 
incident on the boundary between media of velocity V1 and V2. The angles of 
�
����
��Y��������
��
����������
Y�Å�YÅ�¨Y��
��Å�Y����:���}���������*���
�����
the ray makes with the normal to the interface.

Snell's Law states that                =           =
�����1 �����1 �����2

V1 V1 V2

'

80�����������!:��G�*�EI�
�z�I�mg/��
�:�
�
R�/�
����
The greater the depth, the greater the pressure and hence the greater the 
force needed to produce the sudden movement along a fault that causes an 
earthquake. At extreme depths it is impossible for the force needed to be 
generated.
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81��������]����X�
�"��XOZ/
�n��I�<4�
�]4��
Blind layer problem. Blind layers occur when there is a low velocity layer (LVL). 
	������}����
������
��������}���������
������X�{*
�Y��*������������
����������
�
������*����:�����*��[j[��
���*��������������
����������������
��*�����������
���
plot. This is shown below.

Hidden layer problem. Hidden layers result when there is a velocity increase 
with layer depth, but the head wave from the top of one layer is never the 
"��������}����
������������
���:���X�	������}�������������:�������������}�����
the detectors before the arrivals from this layer. Two factors can cause hidden 
layers: 1) the layer is very thin or 2) there is only a small velocity increase at 
�*����:�����*�������X�{*�������*��
������X�!��������������:����������������
����
*����
����������������
����������}����������*��"��������}�
���
����X

82 �	��	�?�
���>�5����
�����D��
��������D���D������|����
���>��	������������
���5�%������
�%�����`�
���

a
b

}����
���������
���:��$���	;

Could be described as “sleeping”  :�
�����	�;

��
��������
��	��>������D������
��������
����������
���������
��
�:�
�����	�;

7����
���
�����������D�����:�������;

The volcano is eroding and a volcanic rock is exposed :��$���	�;

c
d
e

83 �	�
�5����
�������
���	��
������>�����%��	�����5����

a
c

the mantle plume                              

both the plate and the plume             

the plate above the mantle plume

nothing moves

b
d

84 Which one has examples of volcanoes caused by ‹convergent 
�����
��������%�����
�������	���

a
c

��������
��������

Both (a) and (b)

8�����������������

None of these

b
d
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85 Which ridge has examples of volcanoes caused by «divergent 
tectonic plates» 

a
c

���������
���>����

Both (a) and (b)

+�
�<	��������
��

None of these

b
d

86 _����
��������������
����������
�

a
c

$�5����
��������D��
������

Hotspots

Convergent plate boundaries

All of them

b
d

87 =	��5����
����>������D
��	�������
��
����
�����>���5���
�����?�
>�����
��������������

a
c

Cinder cones                     

�������	�����������

���������
��

Shields

b
d

88 ����������5����
�������������?
��
����

a
c

Stratovolcanoes

Compound volcanoes

Shields

None of these

b
d

89 =
�����>�5����
��������

a
c
e

Cinder cones                     

Composite Volcanoes          

All of them

���������
��

Shields

b
d
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90 �	�����
������������
����

a
c

Landslide                     

_����
���������
����������

Underwater earthquake

All of the above

b
d

91 �	���������	������� ���
���¡����
��
�¢���
����

a
c

Tidal wave                    

"��������5��������������������������������������������������

Harbor wave

Century wave

b
d

92 �	�������	����������5�����
���������

a
c

�������K���


Indian Ocean                             

Caribbean Sea

}���	�����
���K���


b
d

93 ��������������
������������������D
�����	{��?������	����
����������������	�


a 6        7    8     9b c d

94 ��������������
������������������D
�����	{��?������	�	
����
�����������	�


a 5 km                  :*�?����������������    '*�?����������������� 30 km      b c d

95 ��������������
�����������
�������D
�����	{��?������
��

a
c

$�5����
�������
������

Transform margins 

Convergent margins      b
d

96 In the open ocean a tsunami can travel at speeds of

a �*���	�������������� :**���	�����    966 km/hour               '*���	�����������������b c d



416

105 Q & A in Geophysics
���� ����	� 
��

97 As a tsunami approaches shallow water which of the following set of 
���
�>������
���������

a
b

Wavelength increases, wave period decreases, and wave height stays the same 

Wavelength decreases, wave period decreases, and wave height increases

Wavelength decreases, wave period increases, and wave height increases 

Wavelength decreases, waver period stays the same, and wave height increases

c
d

98 =	�������
��>��
�����
��>����������
���
����	�
��	��7���	������������	���

a
b

epicenter,

hypocenter,

area of greatest building damage

area of least building damage 

c
d

99 }�����	����������	������������D�D�
���5�����	�������
����>��	����

SP (low value between higher ones), natural alpha ray (high reading), 
caliper (wide diameter)

100 @���������������������
��
��	
������D�
���������
����������

Sw = ( 1 – Shc ) 
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