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Continental drift hypothesis and Plate Tectonic theory
Hypothesis of Continental Drift 4 & 4a ja 3 4w 8

In 1915 an eccentric German geologist Alfred Wegner Proposed the hypothesis
of continental drift.
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Continental Drift: Hypothesis that proposed that the continents had all been
joined together to form one “Supercontinent”, the supercontinent broke into pieces
and drifted apart forming the modern continents.

Pangaea: the supercontinent from continental drift means “all land”.
The Evidences of Continental Drift Hypothesis 4l 4a ja 3l dua b o 414Y)
1. The Continental Puzzle < &) Jii (daaal) Jalss

Wegner first thought the continents had been joined from the almost perfect fit of
the shorelines of Africa and South America.
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2. Matching Fossils _séaY) (g
Fossil evidence for continental drift includes several fossil organism found on
different landmasses.
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The Mesosaurus an aquatic reptile has fossils that are limited to eastern South
America and Southern Africa if it were able to swim well enough to make it across
the Atlantic ocean the fossils would be more widespread.



3. Rock Types and Structures =)l 5 ;siuall £ 5l

Rock evidence for continental drift exists in the form of several mountain belts that
end at one coastline only to reappear on a landmass across the ocean.
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The Appalachian Mountains on the Eastern side of North America have similar
ages to mountains in the British Isles and Scandinavia.
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4. Climate Evidence ¢l 44
Fossils of tropical plants have been found on land that is above the Arctic region.
Geologists have found deep scratches in rock caused by glaciers in South Africa.
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Why was Wagner’s hypothesis rejected? _iSé duia b cukd ; )iLal
He could not provide a mechanism for the movement of the continents.
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Plate Tectonic Theory 4 sisill lday) 4 i
Plate Tectonics is the theory that Earth’s outer shell is divided into several plates
that glide over the mantle the rocky inner layer above the core. The plates act like a
hard and rigid shell compared to Earth’s mantle. The strong outer layer is called
the lithosphere, which is 100 km thick, the lithosphere includes the crust and outer
part of the mantle. Below the lithosphere is the asthenosphere which is malleable
or partially malleable allowing the lithosphere to move around.
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Plate: segment of the lithosphere which moves and continually changes shape.
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There are three kinds of plate tectonic boundaries:
1. Divergent plate boundaries — 5aslgia 43 g3 cilbla
Where new crust is generated as, the plates pull away from each other.
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2. Convergent plate boundaries 4 kiia 45 i ciléla
where crust is destroyed as one plate dives under another.
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3. Transform plate boundaries 4 sad 4.5 535 il
Transform boundaries are places where plates slide sideways past each
other. At transform boundaries lithosphere is neither created nor destroyed
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1. Divergent Plate Boundary — Oceanic
When a divergent boundary occurs beneath oceanic lithosphere, the rising

convection current below lifts the lithosphere, producing a mid-ocean ridge.
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Mid-ocean ridge

Divergent Plate Boundary — Continental ( <& juss )

When a divergent boundary occurs beneath a thick continental plate, the thick
continental plate is arched upwards from the convection current's lift, pulled thin
by extensional forces, and fractured into a rift-shaped structure.
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1. Convergent boundary (delagl) 4 el 3 gaal)

Convergent plate boundaries are locations where lithospheric plates are moving
towards one another. That takes place between plates depends on the kind of
lithosphere involved. Convergence can occur between an oceanic and a largely
continental plate, or between two largely oceanic plates, or between two largely
continental plates.

The plate collisions that occur in these areas can produce earthquakes, volcanic
activity, and crustal deformation
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Convergent Plate Boundary
Oceanic-oceanic convergence (ke — Jaaa o i)

When a convergent boundary occurs between two oceanic plates, one of those
plates will subduct beneath the other. Normally the older plate will subduct
because of its higher density.
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Continental-continental convergence (g ®- & ol )

The two thick continental plates collide, and both of them have a density that is
much lower than the mantle, which prevents subduction.
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Contingntal-continental convergence
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Oceanic-continental convergence (¢J® — huwsa i )
When a continental plate and an oceanic plate move toward each other, the oceanic
plate will subduct (go under) the continental plae because the oceanic plate is more
dense than the continental plate. When one plate goes under other plate the process
is called subduction.
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2. Transform Plate Boundary
Transform Plate Boundaries are locations where two plates slide past one another.
The fracture zone that forms a transform plate boundary is known as a transform

fault.
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Structural Geology A4S il L o gl
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Applications of structural geology — 4xsS sl L ol gl clidas

1. Subsurface exploration for oil and Gas ! 5 Jadill dpadans sl clalisiny)

2. Mining Exploration ORlaal) CHlaLESL

3. Ground water and Environment site Laaa) 55 (Slal 5 48 sall olaall
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1. A compressive stress Is caused by forces pushing together, or squeezing from opposite
directions. Its is common along convergent plate boundaries, results a
Shortening strain; either by bending and/or folding.
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2. A tensional stress is caused by forces pulling away from one another in opposite
directions. it is produced at divergent plate boundaries and results in a stretching
or extensional strain.

A tensional stress sl aga
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3. A shear stress is due to forces parallel to one another by in opposite directions

Such as a fault. A shear stress results in a shear strain parallel to the direction of the stress
A tensional stress (2331 sgal)
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Terms used to describe the parts of a fold:
Axial Plane () saall (S5imall .1
T (il pand ) Blal) iy ady (S5ise 5
Axial plane: an imaginary plane surface that divides a fold as symmetrically as possible
Axis of Fold 4kl j4aa .2
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Fold axis: A line drawn along the points of maximum curvature of a layer of a fold.
Akl als e Gl Bkl als :Limbs of Fold 4kl ala .3
Limb: The two sides of a fold are called limbs.

Plunge: If the fold axis is not horizontal, the angle of the axis with the horizontal
Plane is called plunge.
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Types of Fold clkl ¢ s
Symmetrical and asymmetrical anticlines and synclines.
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Fossils <l aadall
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Paleontology
Study of Fossils
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What is a fossils?
The remains OR traces of pre-existing life generally > 10,000 years old found in
sedimentary rocks. There are three types of fossils, body fossils, trace fossils and
Pseudo fossils
BODY FOSSIL TRACE FOSSIL PSEUDO FOSSILS
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What conditions are necessary for fossils to form?
1) Rapid burial
When an organism dies its soft parts are eaten by scavengers or is decomposed
by bacteria. However, if the organism is quickly buried by sediment where it is
protected from the environment, evidence of the organisms remains can be
preserved in the rock.
2) Presence of hard body parts
Fossils of organisms that contained hard parts are abundant in the fossil record,
but only rare traces of soft tissued organisms are seen as fossils.
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Types of Fossils depends on Fossilization nature
1. Unaltered Fossils: Fossils preserve their original composition as when first buried
2. Altered Fossils: The Organism Change their original composition as when first
buried.
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1. Unaltered fossils 3_saall & i jaatiall
A.Peatbogs  aaill Cladiiie
B. Amber (Sl gaall) ola <))
C. Tar pits Ol okl jis
E. Refrigeration = awexill
A. Peat bog
A swamp in which peat has accumulated variety of fossils preserved by rapid burial

in this anaerobic environment. Conditions in these peat bogs are highly acidic anoxic

waters.
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B. Amber with Insects:
Amber is the pitch from conifer trees
make a sticky and thick liquid called “pitch” or “resin.” Small animals such as insects
and spiders or plant seeds and spores can get trapped in the pitch and become
preserved.
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C. Tar Pits: A tar pit, or more accurately an asphalt pit or asphalt lake, is the result of
a type of petroleum seep where subterranean bitumen leaks to the surface, creating a
large area of natural asphalt.
tar pits are excellent areas to preserve life as a fossil.
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D. Refrigeration: doesn’t mean putting it in the fridge. Animals can get trapped in
cracks of ice sheets, called glaciers, and freeze. Mammoths have been found frozen
inice.
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2. Altered fossils  39aall &l jaaial)
A: Petrifaction  _Awail)
1. Permineralization (=il
2. Mineral replacement  (J3a¥) Saxall Jladu)
3. Recrystallization skl sale)
B: Carbonization axdil)
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Permineralized- original pore space is filled in with minerals
Permineralization ¢l |1
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Trace Fossils 4 5Y) < jaaiall

Trace Fossils: A fossil that shows the activity of an animal but is not formed from
the organism itself.

ol o oSy Al SLESH @l e Aail claate o 1 Trace Fossils 483 i padall
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:Type of Trace Fossils 4% c)aaial) ¢ sl

Mold & Cast  atall 5wl _

Tracks & Trails  (<aJll) saadll 5 Ll B

Burrows & Boring <&l 5 éall

Coprolites (LSadll ) Ay ganll Culalal)

5. Gastroliths 3azall jlaal

Mold: A mold is the imprint that an organism makes in the sediment as it is
fossilized. When you push your finger into clay, the hole you made is the mold.
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Cast: A cast is the same shape as the original organism.. Casts are formed when the
original parts are all dissolved away and the empty space is filled with sediment or
minerals. None of the original material is in the cast.
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Tracks: can show how an animal moved and what its footprint looked like. These
tracks can tell us a lot about the animal that made them in the geologic past.
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Burrows: These trace fossils show how an animal such as a worm (an annelid)
moved through the soft sediment.
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Coprolite: This is fossilized poop, called dung. Don’t worry, it’s ok to touch it
because it has been turned to stone. Coprolite can tell a lot about how an animal ate
and what it hunted.
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Gastroliths: also called a stomach stone , are small rocks kept by an animal inside its
stomach or at an early part of the alimentary canal.
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Pseudofossils (meaning “fake fossils”) are not fossils at all even though they may look
like one. These fossils may look like many different things such as small branches.
(Dendrite made by a mineral) _ ] _
Dendrites (from the Greed word meaning ‘tree’ are acutually a mineral formation that
occurs when mineral rich water finds its way between limestone and other rock layers
then deposits those minerals along fissures inside the stone. This Dendrite speciemen
was found in Jurassic limestone.
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What is the importance of fossils?<l_saiall 3aid & La

1) Fossils indicate the age of sedimentary rocks.
A sl ) saall oaill jeedl aaad 8 ) jaadiall aodiud ]
2) Fossils indicate the environments in which rocks formed.
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3) Fossils are used to correlate (match up) rocks.
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4) Fossils can also indicate past lifes
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Index fossils Conditions:
1. Short vertical range

2. Wide geographic distribution
3. Must be distinctive or easily recognizable



Stratigraphy clibl) ale
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Categories of Stratigraphic Classification
Rock strata may be classified into many different categories each of one need
its own distinctive units. The units of the following there categories are the best
known and the most widely used:
1. 1.Lithostratigraphy: that element of stratigraphy which is concerned with the
organization of strata into units based on their lithologic character.
2. 2.Biostratigraphy: that element of stratigraphy which is concerned with the
organization of strata into units based on their fossil content.
3. 3.Chronostratigraphy: that element of stratigraphy which is concerned with the
organization of strata into units based on their age relations.
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Also widely used are units based on electrical properties, on seismic
character, on heavy mineral and on magnetic polarity and are many others.
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Formation: The primary formal unit of lithostratigraphic classification.

Formations are the only formal lithostratigraphic units into which the stratigraphic column
everywhere should be divided completely on the basis of lithology.

P oSl dsand

p oSl Auanal (yiinyl cllia

2algidll 5 il bl gisdl b oY) A (palaie 5) (alS (e L ) G5S0 1ASY)
Formation 4t dalislly 480kl sasl1 (Type section) adgeill aladall dieca

Al Aalslly @hall Jladk (8 A & (aglsS AalS8 Kolosh Formation  fisleS (15 1 Jla

F S A

sailuad) A deall dacall adgal) adaial) (o ansdll ihral) gl an) lalS A e anl] ()5S 1A
Agra Limestone Formation (f (eSS ALlS ) ddlial

el e 4 Bl i) deall (Y (gual) Al Ldiald (gl e (5SS

A Al of i ddlasia) Gus oSl dla lgd 06 o) Jaidn Ll (elid Al Gl 108l dlan
05 s (L3) oadae i adabe o) Lydia 1ai€e O elgw Joall 8 Cpmglgenll Alanll 85000 da o e el
1:25000 auy el . e daiagy daand Al dajall 4w

Ljdia Aoy i (Formation)  cpeSall (e jral Lda 48l 5aag g0 :Member gaall
o Aydia Cilba aalgl) (psSll paum Jan gl 13 @iy (Member)  eliael LU oSl mansiti (€aY s (Asbssad)
Lihall ausyg Jeall b asedill 13g] ZuaaY) (520 58 (Members) slac¥) cilasic) AY) Layally asill 138
DR giges adsal plabe ) 7l (oSl Fpad Ayl Gulisg Aumslssnl

Member: The formal lithostratigraphic unit next in rank below a formation.

It possesses lithologic properties distinguishing it from adjacent parts of the formation.
No fixed standard is required for the extent and thickness of a member.
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Group A succession of two or more contiguous or associated formations with significant
and diagnostic lithologic properties in common.
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Bed: The smallest formal unit in the hierarchy of sedimentary lithostratigraphic units, e.g. a
single stratum lithologically distinguishable from other layers above and below.
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Plummer Coal Bed
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Distinctive beds (key beds, marker beds) particularly useful for stratigraphic purposes are
given proper names and considered formal lithostratigraphic units.
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A lens is a lens-shaped body of rock of different lithology than the unit that encloses it.
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A tongue is a projecting part of a lithostratigraphic unit extending out beyond its main body.
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1. Angular Unconformity
2. Nonconformity

3. Disconformity
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Biostratigraphy: the element of stratigraphy that deal with the remains or evidences of
former life in strata and with the organization of strata into units based on their fossil
content.
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The Geological time scale is a record of the life forms and geological events in Earth’s

history. Scientists developed the time scale by studying rock layers and fossils

worldwide. Radioactive dating helped determine the absolute divisions in the time
scale.




dagall laaM S5l atlie 3283 (e agd oY Lpad) @hliaall Gl oS Y Gls e o)
G ) ey O Cssills Ol b Shliaall ansd Luailly Jal il o Wi gty aalil
Oo Tedive Glang ) cail) 138 audg Bpia Clangy 5 Clang e UsSe eill Lald Ll Igiaaid
GaaY) & a8y sl

. sl jsanll e Gsisall Al Lo Jie e Paleozoic anill juasll ge ol e

bac Jadiy dunglon duia) Bang Sl gag (Eon) ANV aTime Units asloall (il Glasg o
&) s ually (Epochs) gulal N jsuaslls (Periods) e ) awi ysaally (Eras) s
(Chron) ¢y ) el (Ages) lec

Time Rock Units duiell 8Lkl classl o dunslson dvia) 8538 IS 8 dawfiall scall L
anll & aslonl) el (e 58 B sSaall jeaaall o 3l System s sle olé 1
Permian ol sl aul Permian period eyl jasdl & 35501 )sdall St Period

cla¥) js¢h Ao lalaie] caag Eon , Era , Period .. (i agaall gfsystem

daallal) Adliall el iy Extinctions  (aldiy)) Lidy) Evolution (glhil))

The geological time scale based on evolvement [ extinction of animal life forms

and global climate variations
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The Phanerozoic Eon encompasses 541 million years, and is still the current Eon.
The Phanerozoic Eon is divided into the Paleozoic , Mesozoic and Cenozoic Eras.
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(Lower Paleozoic) Cambrian, Ordovician, Silurian
(Upper Paleozoic) Devonian, Carboniferous, Permian.
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Largest Mass extinction in history ga ¥ goli & ¥ (al &)
climate changes that led to mass extinction event.
» At the end of the Paleozoic, the largest mass extinction in history wiped out
approximately 90% of all marine animal species and 70% of land animals.

— Possible causes of this Mass Extinction Event

 Lowering of sea levels when the continents were rejoined as Pangaea
(convergent boundary)

* Increased volcanic activity (ash and dust)
* Climate changes — cooler climate
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	المتحجرات الآثارية Trace Fossils
	Trace Fossils: A fossil that shows the activity of an animal but is not formed from
	the  organism itself.
	المتحجرات الآثارية  Trace Fossils  : هي متحجرات ناتجة عن فعاليات الكائنات الحيوانية ولكن هي ليس الكائن نفسه بل هي آثاره مثل طبعات الاقدام و مساكن المعيشة و فضلات هذه الكائنات.

