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. Three white rock samples were brought to the laboratory. How can we determine
the types of these rocks in the laboratory? ) sas) osf ld 4 aa cilise EDE jlaal o
fLada ) gl sda £ gil st Sy oS il

(6 Points)

. What are the differences between each of the following b Les JS G <ild 5 58l L
Plutonic rocks & Volcanic rocks asbull 54 eall 45 )l ) saall

Weathering & Erosion <l 5 4 gl

Foliation & Non-Foliation within rocks _ sl & 3 ¢l aae 53 5l

Magnitude & Intensity of an Earthquakes JI_ ) sad 5 I 150 & @

Confining & Directed pressure in metamorphism Jsaill dass ) seasal § 4 sall bzl
Cleavage & Fracture within rocks _saall & juSall 5 slaiiy)
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(12 Points)

. Give the scientific explanation for the following Lale T i 06l sl kil .
A. Measuring the temperature of the earth at a height of two meters above the earth’s
surface ua V) mha e ke gl ) (Je )Y B )l Aa a8
B. The wind speed at the ocean is greater than on the land&uall) (e 3S) Gllandl Ul de ju
C. The secondary wave cannot be travelling within a core, —lll &laic & i ¥ 4 gl ) saY)
(9 Points)

. List the types of sedimentary rocks & give an example of each type 4w su Al ) saall ¢ 55 <A
gr IS e Jhe SO
(9 Points)

. Draw a confined eater reservoir & its part 4ie 4lja) Wi ) sease 3 1A au )
(6 Points)

. Organic matters pass during its‘transformation through geologic time in three stages <
Jal e Gty a gl saall (a3l e Ll gt ol 8 4, guaall 520
A. What are these stages2@a sl s3a <3
B. What is/are the product ofieach stage? Leie s e JS &5 55 (g
(9 Points)

. What is “Petroleum Trap”2 & What is/are properties of the oil reservoir? siuasl 3 gaiall L
Laiill 48 paady 8N Gpalall @ 5l (ailiad Loy ddaail)
(8 Points)

. In what/ways,can'be metallic & non-metallic resources be sustainable? ¢« ¢Sa Al Gkl L
A s 0 51 ) gl Aalaind LIS
(10 Points)

. Sediments are one of the most harmful pollutants to water bodies. Explain it <ty sw yll 223
(10 Points)

10. Compare between Normal & Reverse faults in term of cus (e 4uulall s 4alall ¢ sacall o ¢ )8

A. Draw bhoth i JS o)

B. Mark the features of each one on the drawing sl (e leie JS allas 22a

C. Determine the type of stress for each one e JSI dlga¥l & g das

D. What is the importance for study of the geological structures 4 sl siall cuS) il 4 53 dpaa)
(15 Points)
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(6 Points)
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Three white rock samples were brought to the laboratory. How can we
determine the types of these rocks in the laboratory? 4 As cle & jaa) a
U i ) siuall 028 £ gl daal (Say (S| i) ) sl 88 il

First, you can determine these rocks by hand-sample properties, for example by

identify their texture, hardness, density “or specific gravity”, taste, ability to react with

HCl or other properties that can be used to identify their mineral composition &

physical properties. & You can follow the following techniques

1. Determine the category of the rock: if their grains are rounded grains so this rock
is mostly Sedimentary rock because roundness is the result of erosion, ifthe.grains
is angular so this rock is mostly igneous rock in which the rock don't transfer for a
long distance, & if the rock is very hard or include foliation texture, so. this rock is
mostly metamorphic rocks.

2. After you determine the point one, you can easily determine the type‘of a rocks,
for example if the rock are igneous so this rock is Granite or Rhyolite depending
on grain size, & if the rock is sedimentary so you can/determine a type by their
properties for example if strongly react with HCl then the rock is Chemical
Limestone & if have a salt taste so its Chemical Halite & if,their grains are visible
so it's a detrital rocks & from grain size you can determine their exact type (e.g.,
Sandstone, Gravel...) atc

Second, you can prepare thin sections of these rocks'to identify each one optically

using petrographic microscope to determinetheir minerals & textures.

Finally, you can analyze these rocks chemically. or geochemically for example by XRD

or XRF or other methods such as Microprobe Analysis to identify their oxides &

chemical composition or even to get.NORM or MODAL analysis of the exact mineral
compositions.
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(A) Plutonic rocks & Volcanic rocks 4kl g 48 sal) 4y Wl siuall
Plutonic rocks: formed by crystallization of magma at depth within the earth in a high
temperature-pressure environment & slow rate of cooling, so are characteristic by coarse-
grained phaneritic texture in which the ions have enough time to be arranged in their crystal
sites. more compacted, denser, stronger than volcanic rocks but less resistant to the weathering
environment because their minerals are not stable under surface conditions. such as Felsic
Granite, Intermediate Diorite, Mafic Gabbro, or even Ultramafic Peridotite rocks.
Volcanic rocks: formed by solidification of lava at or near the earth surface in a low
temperature-pressure environment & rapid rate of cooling, so are characteristic by fine-grained
aphanitic texture in which ions don’t have enough time to be arranged in their sites within a
crystal structure because the lava cools rabidly & may be forms glassy or porous textures if the
lava cools instantaneously. less compacted, lighter, & weaker than plutonic rocks but more
resistant to the weathering environment because their minerals are stable under surface
conditions. Such as Rhyolite, Andesite, Basalt, or even Komatiite rocks.
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(B) Weathering & Erosion all g 43 g3

Weathering: is the process of decompesition, breaking up, or changing of the rock’s colors or

compositions due to interaction withiwater, air, chemicals, plants & include two mechanism

that are Mechanical Weathering which'is.the process of breaking down the rocks into smaller

pieces (increasing surface area) without changing the chemical composition of the rocks, &

Chemical Weathering which is«chemical changes of the rocks or minerals within a rock.

Erosion: is the transformation of weathering product by wind, water, air, or ice.
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(C) Foliatiom& Non-Foliation within rocks ssiwall & &, sl ase 5 35l
Foliated rocks: continue foliated texture which are
layering or/parallel alignment of platy or flat minerals
such as micas that arranged in alternative bands
parallel to pressure direction (due to directed pressure)
typically associated with regional metamorphism, &
this texture may be Slaty Cleavage, Phyllitic Texture,
Schistosity Texture, & Gneissic Banding
Non-foliated rocks: have no foliation & formed by contact metamorphism of by uniform
pressure such as Hornfels, Granofils, Metaconglomerate, Marble & Quartzite
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(D) Magnitude & Intensity of an Earthquakes JI 3 8adig JI A3 568
Magnitude: measures of released energy during an earthquakes & doesn’t related to damage
that caused by earthquakes, can be determined using Richter Magnitude Scale
= As indicator: its unique indicator of a size of earthquakes, & modern indicator (cannot be
deals with measuring of the historical earthquakes)
Intensity: is the actual observations of earthquake effects on building & human perceptions &
depends on the epicentral distance, local soil conditions, geology, & topography of the affected
region, determined using Modified Mercalli Intensity (MMI) Scale
= As indicator: It’s not a unique indicator in which each earthquake is characterized with
various intensities depending on the distance from the epicenter. & Can be evaluated for
historical earthquakes by analyzing of the written sources.
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(E) Confining & Directed pressure in metamorphism Jsaill 4alaas Shasaljy@a gall Juial)
Confining pressure: where the pressure is essentially equal in all directions, rocks that are
subjected to confining pressures are denser than others because the:mineral grains are squeezed
together & leads to plastic behavior.

Directed pressure: where the pressure at one axis is greaterthan.on the other axis, one of the
results of directed pressure is that rocks become foliated/(directional fabric) & leads to elastic

behavior.
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Confining Pressure Directed Pressure
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(F) Cleavage & Fracture within rocks siall (2 jusall g sbaiiy)

Cleavage: tendency of a mineral to break along planes of weak bonding that produces smooth,
flat, & shiny surfaces (plane of weakness), easily confused with crystal shape & visible when
a mineral or rock is broken.

Fracture: is a property resulting from chemical bonds that are approximately equal in strength
& include different types such as irregular, conchoidal, splintery or fibrous broken surfaces...
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(A) Measuring the temperature of the earth at a height of two meters above the earth’s
surface ga ) g o8 Cpsie BUG) o G ¥ B ioa da 3 (uld
On a sunny day the air near the surface is warmer than air above the surface & on a night day
the air near the surface is colder than air above the surface & the accurate distance from the
earth to measuring actual temperature is about 1.5-2m height, & this is because the surface can
absorb & store the sun radiation heat so become hotter than the air above.
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(B) The wind is faster over the oé8amyeormpared to land 4wl ¢ S| cillasaally #Ll de pu

Due to existence of topographic futures on the land & the more uniform sea surface compared

to the land where both roughness & heat capacity can change over a small distance (i.e.,

Roughness or Friction).
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(C) The secondafy Waveeahnnot be travelling within a core !l Ailaia & juui ¥ 43360 ) oY)

Because the secondary seismic wave cannot be traveling (or slows down) in the plastic layers

or liquids, the earth’s.core are divided into two layers that is outer core (liquid form in which

secondary waves cannot be travels) & inner core (solid core).
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Types of sedimentary rocks & examples g si JS (Ae Jlia 83 aa A g ) ) sdall £ 531 S3)

Rocks Categories Examples

Chemical Rocks | Gravel, Sand, Silt, Clays | Conglomerate, Breccia, Sandstone,
Ailesll ) il Siltstone, Mudstone, Shale

Detrital Rocks Evaporites,  Carbonates, | Rock-salt, Gypsum, lronstone, Limestone,
sl ) sauall Ironstones, Dolostone, Travertine

Biogenic Rocks | Coal, Oil shale, Petroleum, | Chert, Micrite, Chalk, Coquina, Phosphate
43S ol ) s5all | Phosphates, Siliceous rock, Peat, Lignite, Bituminous rocks




aldd) ) ‘g

Draw a confined eater reservoir & its part 4sle 43 ja) L ) gasa g 103 Ay

KINPORT PEAK

- N
Unconfined **«, Protective
Aquifer [, Siitlayer
‘..~..
...
\ \.
-~
BEDROCK

D Unconfined Sedimentary

Confined Sedimentary

‘% : Aquifers
|:| Confined Fractured Lava Rock Ty in Basalt

Organic matters pass during its transtfomation through geologic time in three stages
Jal e Gty o gl gaad) el e Ll sai el Qe ) 3aLal)

A. What are these stages? Ja) saljpia S )

B. What is/are the product of eachistage? Y-e 4da a JS @il 68 O

Stage Product
Diagenesis Biochemical gas & Organic debris
Catagenesis Kerogen (Thermal Degradation) or initial bitumen - oil & natural gas
Metagenesis Methane & Carbon (Graphite)
Temperature Process
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What is “Petroleum Trap”? & What is/are properties of the oil reservoir? siuaall 3 gaial) La
M\Z\:\QM QSM\ LSM‘ CIAY Udibdihjw\
Is a subsurface reservoir of petroleum where oil & natural gas can be accumulated, include 2
types that are structural trap (formed by deformation of reservoir rock, such as by folding or
faulting) & stratigraphic trap (formed by deposition of reservoir rock, such as river channel or
reef, or by erosion of reservoir rock, such as an angular unconformity).
Properties of Petroleum Trap:
1. Formed by porous & non-permeable rock (e.g., sandstones, arkoses, & fissured limestones)
in which the organic materials can inter the rock & stored in the rock without transfer.
2. The rock must have large pore spaces between particles (i.e., well-rounded & well-sorted)
in which organic materials can be stored in this pore spaces.
3. The natural gas being lightest, occupies the top of the trap & underlain by oil & then water
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G&alil) J1%eud
In what ways can be metallic &fflepsmétallic resources be sustainable? ¢Sa A okl L
A o g 418D 3 ) gal) daltic) gD Ea
Size reduction: a reduction in the volume of packaging materials (containers) for products
Reuse: Using the product/more than once.
Recycling: Reuse of spoiled'metallic and non-metallic resource products
Raise the consumption pattern & change it
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Sediments are one of the most harmful pollutants to water bodies. Explain it < gl aas

QY G ¢ Agilal) Claandl) o ) ciliplal) SiS) (ya

Sediments may be containing organic pollutant that are the most harmful pollutants or the

materials that released by mining activities such as phosphorus or by using of fertilizers such

as nitrogen & phosphorus that may be leads to the Eutrophication. In addition, when the

amount of sediments coming from the continent to the water bodies is large, this may be leads

to the death of the organisms that live in the water.
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Compare between Normal & Reverse faults in term of cua (s dawsSall g dpalal) £ gaall c 8
A. Draw both L-a Js aw )

B. Mark the features of each one on the drawing sl (A gia JS allaa 22a

C. Determine the type of stress for each one Wia Jsl slga¥) g 5i daa

D. What is the importance for study of the geological structures 4= s gl cus) il A 3 43aa)

Normal Fault
Tension Stress (Due to gravity)
Importance for study of the geological structures:
1. In engineering geology, in which faults, & joints are internal weaknesses
of rocks which may affect the stability of eered structures such as dams, road
cuts, open pit mines & undergrou ines or road tunnels.
2. Importance in economic geology, i
fluids (petroleum, natural gas,
3. Importance in Geotechnical ris
risk that that related directly to the
4. Importance in Environ eology & hydrogeology in understand how geologic sites
impact groundwater f tration.
5. Importance in ac h, for example in understanding the behavior of the rocks
under stress, or d the movement of continents (Plate tectonics theory).
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