Learn questions:

These questions can be answered often with few words, as you will see.

The best is to draw a small figure for most of the questions instead of writing long
essays.

All questions but one in the exam will be taken from here.

Q1: Rock classification
What is:
Granite
Basalt
Plutonite
Volcanic rock
Metamorphic rock
Sedimentary rock
[Etc.

o ‘-} Q2: You need to learn the Streckeisen diagram (top half) for volcanic and plutonic
rocks.

oV Q3: The classification diagram of clastic sedimentary rocks needs to be studied (after
Pettijohn — the so-called ‘toblerone’ plot in the notes, nothing else)

| gi:_]l will give you some mineral names and you tell the igneous rock:
example:
quartz, alkalifeldspar and muscovite
you answer: granite

i \/QS: You need to know when the following Earth periods, eons and eras start and end:
Archean, Proterozoic, Phanerozoic, Paleozoic, Mesozoic and Cenozoic and
Quaternary, Jurassic, Cretaceous, Triassic, Paleogene

/'Q6: You need to be able to classnfy sedimentary rocks in orgamc, chemlcal and clastlc
and volcaniclastics. Oy tye,di ot cpu ¢ hivateal U padamedd ¢ b ¢
\J.fd\ R " uasbing Lwes b e i {,fq-w'r_

§, Tl ﬁa.
5 /Q7: What is a rock miner d element?

Q8 You need to name a Cel‘t['illl number of minerals.
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Q9 What is a heavy mmeral"

rJ ilr"} 2445 ba > J—;, '-).-“r- %

a Vv QIO What is magma and what is la-va?
- Q11: What is the famous Bowen reaction series about? Explain and draw a sketch.
./ Q12: Since when plants do exist on earth? [0 /],
Q13: Name a sedimentary rock representmg clastic sediments, chemical sedlments
and biological sediments. (=" fandsisns Chemicol: cario

I\/iﬁ,pf_:.:'{‘ : 1..Isr\,l"
Ql4: Claésify sedimentary rocks according to their composition and genesis.
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Q15: Name 4 well-ungwn volcanoes lseuhers s e Worldyy iy Tho, M g 4 i
l Q16: Name one mountain belt each in Africa, Australia, South America, Asia and
North America, Europe.  Atla , M+ U5 pethire Romget  Thy padey , Hi "'-‘j vy F’y&f-j
The Myt
V Q17: What is metamorphism? “w sniid ofale Loaesfasrsdin o (45 taiting vtk 4o anstho,
in;{iu_ mepns F gt Shidy, | W 85nec ok ]I\\n 4 s w)l\;h
Q18: What is a syncline and what is an anticline?

\/Q19 How old is the earth? I r)() = Lf':)go Ha

Q20: What is a normal and reverse fault ? and explain the difference to a thrust.

Q21: What is a syncline, anticline and monocline?

‘Know’ questions:
Here you will get sketches to label or you can draw easily a figure and label the
different parts to make yourself understandible.

Q1: Age relations of sedimentary rocks, folding and intrusion. You will get a picture
and label and explain what happened.

J Q2: Why some minerals are stable and resistant agamst transport and weathermg and

others not? Bsudn Letieersy adowe debess the diesn ot ot 4 reasall
raucko.e i

vV Q3: How do you dlfferentlate in akandsample volcanic and plutonic rocks?
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Q4: Draw and explam Ve short what a'“yroclastzc ﬂow § mmbnte) is !
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/Q5: Explain chemical and physxcal weathering very short and w1th a sketch.
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Q6: How does a carbonate rock forms? 0wasic [non-orqpat qeatis, | pgtvix - cowtntebion | Soluusntas g

Q7: What are gravity flows? 3 Jlu:j ov sedmunfc Morcing dug, to the Wﬂg é,{o_m w&m(,
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Q8: How rlpples are formed? ngwﬁﬂm‘rf:f i bottom sedimut bad tos S, Fls, over Ledéo
AJJII - fffz.— I{tlf‘hﬁ‘\ 'l-f}l/[c - 1'(1"{(1; oL, ﬂ{,m‘ r}

v Q9: Draw the Hjulstrem dlagram and explain why mud is so exceptional.

Q10: How do you identify metamorphism in a handsample? Foligtin, fexture, Aafrsrrd ppsnl .
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/Q11: What you use to 1dent1fy a carbonate in the field or handsample? }| {r Salty yre

/ Q12: Draw and label a normal and reverse fault. T )
}!\"“i" l\ o ¥ tha alt\.a}
Q13: When occurs folding? e
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Q14: What typical tectonic setting controls the ea.rthquake activity in Chile? What is
the reason for earthquakes in California or Haiti? Swbbwtion 858 T (il comepe® pdaf {,_,r._.,.,_glmjj
TrombStrmbmundiny n Haiti ov califsrnm Sontdomdandd, 5o pindynt
Q15: Draw very rough and sketchy a trilobite, bivalve, gra;it__olite, sea urchin,
brachiopode, coral, ammonoidea as such that they are clearly identificable.
v Q16: What is a supercontinent? Name two, ©rin L €
pﬂ.m%i‘.q_ LR, R (.D[O““'\{H.ﬂ [+l NU”& ty-5% f>a.
Q17: A large meteorite hit the earth at the end of the Cretaceous (65 Ma) and
probably forced the extinction of dinosaurs. How can you identify the exact
sedimentary layer of this event? My ), fidiises oy qante LT

Q18: Draw and label a subduction zone with the arc region and the adjacent basins.

Q19: Name a rock, its main mineral and the dominant element in this mineral.
example:
granite-quartz-silica (Si)

Think!:

Q1: Several sedimentary rocks are differentiated in clastic and chemical rocks. Why
rounded grams can be found in clastic sedimentary rocks? Topmbed (o disfasiar ining,
do-f‘m“‘&“‘"" 5 4l \

Q; Why most of the crystals are elongated and not round or small and round?

Q3\ Why would you study a volcanic rock in a sedimentary succession where oil is . :

found wSJ | ck,a?!'-*' Te J_(.*.(M. . -{L.“ amnc el fd, ""-,g!,,gvu.! »é?l,{,t‘\ ﬂr Lig (u{*{tﬁt FRRT S Jrend -
. :.": t: "J M L‘ttf‘a e :"» ’J " " et g‘ll‘!t}l °

'Q4 “'You work in an area where your sedlmentary rock is host to petroleum but the

age of deposition of the sediment is unknown A gramte Lfﬂrudes this rock Why study e

the granite? Leda *M’lnl‘j enrh 'l“g-*" A ot sdadsy adinaeddeg widaeeds L el S B TP

e Sefiingnl gty dartd TR N 2 1'»;!:.«. C e 1 Lo e 7B

~vQ5: Why is it important to study grain sizes and gram forms in clastic sedlmentary
rocks? r'**“**;;ﬂﬂ“ﬂ(«'h

Q6: Why only few fossils can be found in conglomerates?
Lt e dnafdin _m,U-_ di Mot st ny mpic) [eginl |t fre M’amlpm o qulfﬂ b
Q7: Why do you find tropical plants in Paleozoic rocks in Antarctica?
S
Q8: Why do you find Carboniferous glacial rocks today in North Africa?
[al'y
(Q9: Why is it easier to fold a carbonate than a gramte‘?
VJ‘"" S(J s Olf Y vt pad: L €A e wa fea] "";"1'*1’#‘5“’
Q10: Why is it easier to weather a clay or mudrock than a quartz-arenite?
Hod nsgg { {’UW‘-EV‘-" ‘(JF“)
Q11: Why would you propose a course about microfossils for petroleum geologists?
Condemades 0 rargrmad o b b Py £ oo f Neare VLI S SO
(Q12: Why are dinosaurs relatively unimportant for geologlsts and palaeontologlsts in

7
general? yide i s



Q13: Explain why Norway is an excellent example to demonstrate that we are in an
icehouse time ( a cold time) and what are the effecls of glac1at10ns and deglaciations
for sealevels and the continents  Soa  tog,e {
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Learn questions:

Q1

Granite — plutonic, mainly quartz, alkalifeldspar, muscovite

Basalt — volcanic, (oceanic crust)

Plutonite — plutonic,

Volcanic, fine grained igneous rock formed during quick cooling of lave above above surface.
Metamorphic, solid state transformation, see Q17

Sedimentary rock: Rock formed by deposition of sediments at surface or within bodies of water.
Igneous rocks: Plutonic, volcanic and subvolcanic rocks.

Q2, Q3, eget ark

Q4

Granite = quartz, alkalifeldspar, mica (muscovite)
Andesite = plagioclase, pyroxene, hornblende
NB! Felsic: over 63% silica, intermediate: 52-63% silica, mafic: 45-52% silica, ultramafic: under 45%
silica

Q5 . 2%

Archean: 3,8 (%,6) -2,5Ga

Proterozoic: 2,5-0,542 Ga

Phanerozoic: 542-0 (today) Ma

Paleozoic: 542-245 Ma

Mesozoic: 245-65Ma

Cenozoic: 65:0 Ma

Triassic: 251-200 Ma

Jurassic: 200-145,5 Ma

Cretaceous: 145,5-65,5 Ma

Paleogene: 65,5-23,03 Ma

Quaternary: 2,588-0 Ma

- Precambrian 4567,17-542 Ma

Q6

Clastic sedimentary rocks: are composed of silicate minerals and rock fragments that were
transported by moving fluids. Conglomerates and brecchias from gravel, sandstones from sand, and
mudstone from mud.

Organic: Are generated when organisms use materials dissolved in air or water to build their tissue.
Limestone

Chemical: Forms when mineral consistuence in solution become supersaturated and inorganicly
precipitate.

Volcaniclastic: Clastic sedimentary rocks which has fragments of volcanic rocks. Ex Ignimbrite.

NB: Hard to classify!



Q7
Elements form minerals, minerals form rocks.

Rock: A eoherent, natural occurring solid, consisting of minerals.
Mineral: Minerals are made of elements, and form rocks, and therefore most of the solid earth.

Naturally occurring, mostly inorganic, chemical compounds.

Element: Cannot be divided into other substances, using conventional chemical methods.

Q3

Quartz, plagioclase, amphibole, muscovite, bictite, pyrite, calcite, pyroxene, olivine++

Q9
Heavy: density above 2,8 g/tm3

Q10

Magma: Molten or semi molten rock that's below the surface of the Earth. Melt + residue = parent

magma

Lava: Magma above the surface. Erupted by volcanoes.

Qi1

Bowen reaction series: Shawing how the sequence of fractional crystatlization of a melt could lead to

the formation of different magmas.
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Plants have existed since 410 Ma

Qi3

Clastic: Sandstone, conglomerate
Chemical: Limestone, chert
Biological: Limestone, coal

P F L aradonte
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Figure 13-4

Bowen's reaclion series, showing how the sequence
of fractional crystatiization of a mett could lead to the
formation of differeutiated magmay.



Q15
Mt. Saint Helens, Mt. Vesuvius, Evjafjallajgkull, Mt. Fuji, Mt. Pelee, Toba

Q16

Africa: Atlas mountains
Australia: Musgrave range

South America: The Andes

Asia: Himalaya

North America: Rocky Mountains
Europe: The Alps

Q17
Solid state transformation of pre existing rock to anather, by the means of {(hot fluids), pressure and
high temperature.

Q18

Syncline: Fold with younger layers closer to the centre of the structure.

Anticline: Fald that is convecs up and has it oldest beds at its core.

Monachine: Is a step like fold in rock-strata consisting of a zone of steeper dip within an otherwise
horizontal or gently dipping sequence.

Qie
Earth is 4550 Ma old
(earliest life, 3583 Ma)

Q20
Thrust is reverse fault with small angle {gently dip}.

Know
Q1
Remember: Tilting, intrusion (dyke / sill}, folding, faulting, erosion {unconformity) ++

Qz

Some minerals are stable and resistant against transport and weathering because of the bonding
type between the atoms in the mineral. Bonding type determines the characteristics of the minerals,
Also the structure of the atoms decides how resistant they are.

03

Volcanic has a smooth surface {fine grained)} due to rapid cooling. Crystals don’t have time to grow.
Plutonic has coarser grains / larger crystals than the volcanic because of slower cooling. Crystals
grow.

Q4

Pyroclastic flow is superheated ash (gas / rock) that the volcano erupts. The ash collapses and falls
down, sliding down the side of the volcano. Speed of the flow depends of the gradient of the slope
and the velcanic output rate.



Qs
That is to know the porosity and permeahility

a6

Precipitation of chemicals and microfossils (biologic life},

Organic and non-organic grains, matrix, cementation.

Consist of carbonate minerals, precipitated from water, Also small fossils.

Q7
Gravity flows are fluid or sediments moving due to the gravity forces alone.

Qs

Ripples are formed by irregularities in bottom sediment. Flow over bedform.
Asymetric ripples indicate flow direction.

Symetric ripples are formed in tidal areas.

Q9
Mud is exceptional because higher flow velocity needed for clay and silt {fine), than ex fine sand, due
to frictional forces between the particles, clump together.
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Q1o
tdentify foliated texture. Flat, “squished” looks.

Q11
Carbonates bubbles when acid is poured on. Ex use HC,

Lo

Q12 .
Normal and reverse fault. Remember steep angle on reverse fault, low angle on thrust.
Footwal, hangingwall.



Q13

Folding occurs when sediments are exposed of stress. Ex a reverse fault where sediments only bend,
but not break. Convergent setting.

Folds form under varied conditions of stress, hydrostatic pressure, pore pressure, and temperature -
hydrothermal gradient, as evidenced by their presence in soft sediments, the full spectrum of
metamorphic rocks, and even as primary flow structures in some igneous rocks.

Qi4
Chile: Convergent tectonic setting (subduction zone).
Transform boundary in California of Haiti. (San Andreas fault, transform fault)

Q15
Fossils, eget ark

Qls6
Supercontinents are extra large continents, consisting of more than one continental core.
Ex Pangea and Columbia (Nuna).

Q17
This sediment layer will contain much iridium.

Q18
Subduction zone. Remember forearc basin, volcanic arc, back arc basin. Slab pull.

Q19

Granite — Quartz — Silica (Si)

Basalt — Pyroxene — Iron (Fe) ~ 104"+
Andesite — Plagioclase — Kalsium (Ca)
Syenite — Alkalifeldspar — Sodium (Na)

Think
Q1
Rounded grains has been transported long distance (by liquid) before compaction to a rock.

Q2
Because of the structure of the molecules and atoms in the minerals

Q3

To determine the age of the sedimentary rock in which it was found, which helps to pinpoint future
finds. If it is ash, then aerially extensive, and short term event like a volcanic eruption, it forms a time
line in the sedimentary rock.

Q4
Sedimentary rock was deposited first. Study the radioactive minerals in the granite to determine the
age. We then know at least how old the sedimentary rocks are.

Qs
Porosity and permeability



06

Animals need to be buried under certain conditions to fossilize, Rapid burial and anoxic environment
is needed. Conglomerates start life as a mass of shingle or pebbles which is later compacted and
cemented by the percolation of water, Any animal that died under these conditions would guickly
decompose, However, you can find "reworked™ fossils in conglomerates. These are animals that died
millions of years earlier, then the rocks in which they were fossilized broke away {through erosion}
and became part of a conglomerate.

Q7
Because of plate tectonics. Greenhouse period.
In the Paleozoic, Antarctica was located near eguator.

Qg
Because of plate tectonics. One continent in the carboniferous, and rocks has been transported,
hefore the plates rifted apart.

Q9
Hardness.. Carbonates are soft, and does not crack so easily, layering. Easier to bend.

Qio

Quarz arenite consists of about 85% quartz. Quartz is very hard, and the hardest mineral to weather.
This is because of the bonding type between the atoms in the quartz mineral. Mudrocks consists of
much matrix (more than 75%), and is easier to weather than the quartz-arenite.

Q1l

Microfassils are a very useful tool for correlating depositional systems in many of the major oll and
gas domains of the world.

In complex sand and shale depositional systems, it is difficult to correlate for any distance based on
lithology. To know where the drill is in a stratigraphic order.

Qi2
They lived over a too wide time span.

Q13

Sea level changes are easy to spot. Now much of the water is stored as glaciers or icebergs, and that
makes sea level go down. Also thermal expansion of the sea is greater when we are in a greenhouse
time, which makes sea level rise.
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