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north pole

Big idea

Lines of magnetic force

Magmetic
north pole

The Earth’s interioris in

constant motion B

Outer core

" / (liquid metal
alloy)

through the processes A
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I p r a / Magnetic
south pole
By geologic convention,'the North Magnetic
Geographic Pole lies near the geographic northern end of
south pole the Earth. This convention can be abit confus-

ing at first, because if the Earth’s field is rep-
resented by an imaginary'bar magnet inside,
then the north end of the bar (as defined by

a physicist) lies near the south geographic

S l l r a C e pole of the Earth. But the convention works
[ because it means that the north-seeking end

of a compass points toward the north end of

Upper mantle the Earth. Note that magnetic field lines point

Transition zone downward at the north end of the planet and

outward at the south end of the planet.
Lower mantle

Liquid outer core

d inner core




Long Lasting Energy

Crust

Mantle *The Crust acts insulation
ouercoe e Radioactive decay

mer core @ Friction through the
transfer of energy and
matter



Big |dea

The Earth’s tectonic
plates consist of rocky
crust (lithosphere), the
upper most mantle,
and move slowly with
respect to one another.




Continental
VS Oceanic Crust

Coast
Ranges
Batholith

Idaho
Batholith

Basin and
Range
Province

Sierra Nevada
Batholith

Exposed
batholith

Peninsular
Batholith

Present day




Plate boundaries

-=lrenchor __ Ridge ___ Transform
collision zone boundary




Big idea Many active geologic processes
occur at plate boundaries.
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Non-eruptive

: Eruptive fissure
fissure

Spatter cone Lava flod

Normal faults




lgneous Rock

Magma Vs Lava

Intrusive Vs Extrusive

Wealhering

]

Transpartation

Deposition Uplift and exposure
£/
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Sediments

Lithification
compaction and Ll
coementation) T | i
e

i S
H Sedimentary '
rocks
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lgneous rocks

lgneous rocks
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Metamorphic
rocks

{extrusive)




Extrusive

VERSUS

Intrusive

Volcano erupting
rhyolitic melt.

ol 3 : a‘.. }i:' - ."I . i 3
Heat rising from [ BET S W &

magma melts

the crust.

Basaltic magma A I gt k)
pools at the base e s _ | th,hospher;c
of the crust. e o | A mantle

~ Heat-transfer melting



Fine grained

Andesite

Felsic

A\

Increasing silica content

Mafic

Silicic

Intermediate

Mafic

N
Biotite

Fine Coarse 0 215 5|0 7|5 100
Rhyolite |  Granite 1y
Quartz
\A hibol
Andesite | Diorite [ Plagiocse | AP0
Ca
Pyroxene
Basalt Gabbro (Augite)







New pillow
forming




If all the sandstone were removed,
the intrusions would look like this
(before erosion).

Erosion has removed

part of the dike.

Dike Layers of
sandstone

Sill pushes betweén :
layers of rock.

Dike cuts g
across layers. [

A wall-like intrusion
cutting into preexisting
igneous rock is also
called a dike.
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‘Gentle’ activity Explosive activity

Basaltic shield Spreading center Chain of andesitic
volcano basaltic volcanism stratovolcanoes

Andesitic
stratovolcanoes

Caldera and
rhyolitic tephra

pURGR—

Hot spot



Shield Volcano

* Large
e Basaltic

* Gentle slopes

* Common in ocean settings
* Iceland

Summit caldera
~sthstipids

. Flank eruption &’ \H\
* Hawaili el : S
* Galapagos / """' “:\EH e
Magmalchamber >

7

(b) Shield volcano



Strato or Composite Volcanoes

e Stratovolcaneos
* Composite cones

* Mixed composition (basaltic to felsic)
* Steep slopes
* Thousands of feet high e

e Beautiful areas ==
* Mount Hekla

Mount Eyjafjallajokull .

Mount Vesuvius )

Mount Rainier (d) Composite volcano
Mount St. Helens



Lava
Chemistry

Mafic

Intermediate

Felsic

Lava Viscosity
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VISCOS
Explosions

* Low viscosity =
Small explosive
eruptions

* High viscosity =
Highly explosive|
eruptions



Viscosity Vs. Temperature

*High temperature magma = Low viscosity
*Hot spots, Mid-ocean ridges, ......

*Low temperature magma = High viscosity
* Beneath continents



Hydrothermal Pools

Possibla wolcanic adice fad
Ignimbrite flow by Er?-:r granitic magma
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MESOTHERMAL
RANGE

INTRA-CRATER

FUMAROLES
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ICELAND DEEP DRILLING PROJECT

Precipitation

nn

I '||1|{|', IDDP
HNHRE

iy

mﬁl ﬂ;n
T, m

UPPER CRUST Iupirnrltlnih
conditions mﬁﬂn

W




EXPLORING CO:-
MANAGEMENT SOLUTIONS
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Glaciers

Snaefellsjokull

Drangajokull !
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| . Snow
Ice Produca& ’ .
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Glaciers

A body of ice, firn, and snow that is,
On land and

On the movel!



Basic types of Glaciers

e Continental
*Alpine
Piedmont



Ice sheets and caps

* Massive, unconfined, bodies of snow, firn, and
Ice

*|ce sheets are larger than ice caps

* Extremely sensitive to climatic change



Morphology

1. Continuous sheets; Ice sheets (i.e. continental glaciers)

Map
view

Ice caps are much smaller!!



Greenland
lce Sheet
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Greenland Sea
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Malign to Benevolent Glaciers

* Norse Mythology

 Helheim Glacier
e ‘Relm of Hell’ ‘Hidden Place’

 The word Hell, Helviti in
Icelandic is deeply rooted in
our language origins Proto-
Germanic to Proto-Indo-
European

* Glaciers with ‘souls’, v o P o
indigenous languages use  Eate AFIVLY
verbs to refer to glaciers, >
plants... ‘Grammar of

animacy’ R.W.K.




Northern

Lights WHAT CAUSES THE NORTHERN LIGHTS?

Auroras occur when MAGNETIC SHIELD

charged particles
(electrons and Sﬂl.AHW[HI]S‘I
protons) collide with
gases in Earth's
upper atmosphere.

~— SOLAR FLARE
Producing tiny \,
flashes that fill the ¥
sky with colorful
light. SOLAR WINDS —]

MAGNETIC
>




3 Night - Northern lights hunting

























BRANCHES OF OCEANOGRAPHY
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Bathymetry Nordic Seas

o & 3
Norway
Iceland |
Scotland
.
© Department of Mathematics

University of Oslo
1995




JAN MAYEN

Climate Change \ 3

FAROES
North Atlantic Dnift

W 28° 24° 20° 167 122 87




Whirlpools

* Rapidly spinning water created

by passing/apposing currents

* Examples

* Maelstrom — Norway

* Charybdis — Strait of Messina
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Maelstrom/Whirlpool

* Viking Stories
* Mythologies

e Decent into the Maelstrom




Prominent life
Codfish
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Haddock




Halibut
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blue whale

e 3 metres (Balaenoptera musculus)
www O feet length 29.5 m (97 ft)
Encyclopeaedia Britannica, Inc.
Iron-rich m s E{g;omm S S Krill @

whale faeces
" ™ lron-rich

J krill faeces

o "',.1’{_' Iron Blue
*e, 'v. dispersal whale



Walrus




‘Sea Parrots’

ife

irl

ing and

* Spend most of the

at Sea, float

swimming

e Carnivores
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