Lif i alheimi

Vor 2012 - Haskoli Islands

Yfirlit

* Skodum (stuttlega) jordina
— Hvad hefur breyst
— Hvad er ad breytast
* Stutt svar: allt
* Hérnota ég:
— kér = pusund &r = 1000 ar
— Mar = milljén &r = 1 000 000 &r

— Gar = milljardur dra = 1 000 000 000 ar

brostur borsteinsson
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Plotuhreyfingar Plétuhreyfingar

* Yfirbord jardar samansett Ur stérum
“flekum”

Kenning sett fram af Alfred
Wegener kringum 1960

— Sénnun pegar segulsvid sjavarskorpu
maelt

Feersla a flekamétum oftast um
50-100 mm/a

-
d. Cretaceous, 65 Mir.

brostur Porsteinsson (ThrosturTh@hi.is)

200 Mir.

Vor 2012

J6rdin myndast

« J6réin myndadist
fyrir um 4.55 Gar
Elstu lifverur

(e. microbes) 3.45 (
- Elstu 6umdeildu um
Lif myndaaist vid
“jadaradstaedur”
Sdrefni i lofthjup 2.
Gaér

Pl6tu-
hreyfingar

Arekstur

EURASIANPLATE

* Indlands-flekinn rekst &
Evruasiu flekann

* Pannig myndast
Himalaya og Tibet ...
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Himalaya s
S - San Andreas fault Heitir reitir — Hot spots

* Mikil eldvirkni
An aerial view of the San Andreas fault s .
in the Carrizo Plain, Central California. * Oft @ miGjum pl6tum
« Einn undir {slandi (?)
Relative motion of the Pacific and * Hawaii freegt demi
N-American plates ~46 mm a'!
o Jordin — nu til dags Plotuhreyfingar nu til dags
Vst
Sty awu

. 980 m,
Wairanae; J
v 26 my MOLOKAT
1 m East Maloka's, 1,515 m; 1.76 my
L5 West Wi, 1,764 m; 1,32 my.
. Haleakala; 3,095 m; 0.75 my
mavement of 027 m;
Tectonic piate
1o Kohala; 1

..er enn 4 hreyfingu

Samsetning mottulsins Skjalftabylgjur Dziewonski and Anderson (1)

 Likon ut fra melingum a hrada og dreifingu
skjalftabylgna

* Einnig fradilegir Gtreikningar

* Tilraunir a rannsoknarstofum

A. Average P-wave velocity vs. depth structure
for the crust and upper mantle after
Dziewonski and Anderson (1981) and
Kennett et al. (1995).

Mineral phase changes with increasing
pressure and temperature. o = olivine, p =
modified spinel, y = spinel, Pv = perovskite,
Mw = magnesio-wustite, B-S = mantle
geotherm from Brown and Shankland
(1981).

Mineral and state changes corresponding to
boundaries in the mantle.
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Dziewonski and Anderson (I1) Mantle phases

MANTLE PHASE GHANGES WITH DEPTH fafn Finguocd

Uppruni vatns & jordinni Hafstraumar c oen coverr e N-Atlantshafid

Grual ocean comveyar bolt

* Byrjadi allt saman vid Miklahvell.

« Dreifing sjaldgefra gastegunda bendir til
pess ad halastjornur (e. comets) og uppgufun
vatns fra mottli
(e. mantle outgassing) eigi jafnan patt i vatni
jardar
(50-50)

* Hof voru til stadar fyrir 3 Gar (3-10° ar)
sidan
— Setldg eru sénnun pess.

Breytingar | afst60u meginlandanna hefur veruleg dhrif
dreifingu hita med hafstraumum, munid Pangea ...

Samsetning lofthjupsins

Golfstraumurinn

Lofthjupurinn

Gas Volume

® Troposphere Nitrogen (N2) 780,840 ppmv (78.084%)
Oxygen (02) 209,460 ppmv (20.946%)

+ otonemhere Argon (Ar) 9.340 ppmv (0.9340%) A
Carbon dioxide (C0) 383 ppmv (0.0383%) L
Neon (Ne) 18.18 ppmy s -
Helium (He) 524 ppmy \
Methane (CHi) 1.745 ppmv
Kiypton (Kr) 1.14 ppmy
Hydrogen (H2) 0.5 ppmy

Not included in above dry atmosphere:

Water vapor (H:0) typically 1% to 4% (highly variable) Corme

Prostur Porsteinsson (ThrosturTh@hi.is) 3


http://en.wikipedia.org/wiki/Nitrogen
http://en.wikipedia.org/wiki/Oxygen
http://en.wikipedia.org/wiki/Argon
http://en.wikipedia.org/wiki/Carbon_dioxide
http://en.wikipedia.org/wiki/Neon
http://en.wikipedia.org/wiki/Helium
http://en.wikipedia.org/wiki/Methane
http://en.wikipedia.org/wiki/Krypton
http://en.wikipedia.org/wiki/Hydrogen
http://en.wikipedia.org/wiki/Water_vapor
http://upload.wikimedia.org/wikipedia/commons/7/7a/Atmosphere_gas_proportions.svg
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Tunglid

Myndun - margar tilgatur en,
arekstur fyrirbaeris 4 staerd vid Mars
nu talid liklegast.

Myndadist fyrir um 4.527 Gar, eda
30 — 50 Maér eftir ad jordin myndadist

Vedurfar 09 hrgyn

brostur Porsteinsson (ThrosturTh@hi.is)

mannsins

ThrosturTh@hi.is

Sjavarstada (542 Mar)
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Global Sea Level Fluctuations.

-

f |
il

- ¥ M ] e sea
= L et
Epande
K I P C 0 sl
0w w10 200 S0 W B i 40 50 sz
Wilons of Yoars Ao

Exuen Sea Level Gharge (m)
- &

0

Mynd af yfirbordi tunglsins

»Samsett af 15 myndum med félskum litum fra 8.
desember, 1992.

»Svaedi sem virdast raud tengjast the lunar highlands
»Blue to orange shades indicate the ancient volcanic lava
flow of a mare, or lunar sea.

»Purple areas found near the center are pyroclastic
deposits formed by explosive volcanic eruptions.

>The fresh crater Tycho, with a diameter of 85 kilometers, is
prominent at the bottom of the photograph, where part of the
Moon's disk s missing.

Breytingar

* Sidustu 542 Mar

Phanerozoic Climate Change
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Hitastig (65 Mar)
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Rebound Fennoscandia

Glacial rebound

mode far post-glasial rebound

i o R o
Sahanssphera sscosity

e
g wwoose chalmer - docen docans .

Milankovitch cycles

- Milankovitch
and Glaciation

Eccentricity

* Milutin Milankovi¢ (1879 - 1958) F.an Q
] sur

The three Milankovitch Cycles impact the More elliptical - Less elliptical
seasonality and location of solar energy
around the Earth, thus impacting contrasts

between the seasons.

Periodicity: 100,000 years

Reduces, or increases, the amount of
radiation received at the Earth's surface
in different seasons

Eccentricity Axial Tilt Axial tilt - framhald
* Nudna er mismunur i fjarleegd neest sélu og
fjeerst sélu um 3.4% (5.1 milljon km). pad
samsvarar um 6.8% aukningu i sélgeislun.

« Ein tilgatan er st ad ef hornid er litid vaxi
joklar.

— Pa verda vetur hlyrri, meiri raki i lofti og pvi meiri
snjokoma.

— Par ad auki yrdu sumrin kaldari og pvi minni
bradnun.

Periodicity: 41,000 years
Today axial tilt is ~23.5 degrees, which largely accounts
for our seasons. Because of the periodic variations of
this angle the severity of the Earth's seasons changes.
With less axial tilt the Sun's solar radiation is more
evenly distributed between winter and summer.

—Nu til dags er hornid mitt 4 milli hamarks og
lagmarks.

Prostur Porsteinsson (ThrosturTh@hi.is) 5
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Precession

=
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summef 10,500

Periodicity: ~23,000 years

The Greenhouse effect

8180

Then R = 018/0%¢
Given as 3180

81%0=0.67T-13.7

— Note, will depend on distance from source also
— Not very precise (closer inspection revealed)

brostur Porsteinsson (ThrosturTh@hi.is)

For Greenland, an approximate relation is

Precession

* Due to this wobble a climatically significant
alteration must take place.

* Determines whether the Northern Hemisphere
will experience winter when the Earth is
furthest from the Sun and summer when the
Earth is closest to the Sun.

* This coincidence will result in greater seasonal
contrasts.

Isotope ratios

« Define R as the ratio of heavy to light isotope
* Ry as the standard reference value

— Standard Mean Ocean Water (SMOW)
* Then,

‘Where & is in parts per thousand, and always negative

8180 as a temperature proxy

Milankovitch variations
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Ocean isotopes

« Nearly uniform composition

* Ratios are:
H,'%0  : HDO
0.9977 : 0.0003

1 H,1%0
: 0.0020

Late Helsla:ene Mmﬂsphellc coz and the Gla:\l\ cycles
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Hitastig 450 kar, iskjarnar iskjarnar fra Graenlandi

Ice Age Temperature Changes

5 3 EPICA

« {skjarnar sem boradir voru nidur & 3 km
dypi i Greenlandsjokli geyma upplysingar
um fornvedurfar.

g
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* Gognin syna ad vedurfar breyttist mérgum
sinnum mikid @ mjog stuttum timaskala

" r:‘rﬂ.sﬂid’x«im’f’p w0 i (jafnvel aratug).
Litla is61din meumeone Myndlist synir ahrifin The Medieval Period
« Vikingar yfirgafu byggdir i Graenlandi pegar ' * Hlynun atti sér stad fyrir um 1,000 arum sidan

vedur vard skyndilega kaldara fyrir u.p.b. 700

(4rin 800 — 1300).
arum sidan.

* Pessi atburdur var ekki ndnda naerri eins stor
og fyrri atburdir, en hafdi engu ad sidur mikil
ahrif:

— Vikingar settust ad 4 Greenlandi.

« Milli 1400 og 1850 h6féu kaldir vetur mikil
ahrif 4 landbunad, efnahag, og stjornmal i

Evrépu. — Vinberjaraekt d sudur Englandi
The 8,200-Year Event The Younger Dryas §180 sidustu1200 ar
-3
Medieval Period
* Snogg kolnun atti sér stad fyrir 8 200 drum. 347 |
« Fyrir um 12 700 drum laekkadi hitastigid 2 Beginning of
* St kénun var ekki eins mikil og Younger Dryas (sj a eftir), og. -34 8| Little Ice Age
vardi adein { um 100 ar. vid N-Atlantshaf snogglega um 5°C og Rt
* En, ef svipadur atburdur atti sér stad nd til dags myndu hélst pbannig i um 1 300 &r, 4dur en aftur " a
afleidingarnar verda stérbrotnar. hlynadi snogglega. _as1
—35 2|
-3

5
800 1000 1200 1400 1600 1800 2000
Time
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http://en.wikipedia.org/wiki/Image:SCENEONICE.jpg
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880 past 12 ka

LIS NPT
oy mhoating, |

Sidasta graf

“—Younger Dryas

~12000-10000 -8000 -B00G ~4000 2000 0 2000
me

Nokkrir vedurfarsatburdir

16k Sidari hiuti fsaldar Cro-Magnons | Evrdpu Jokiar horfa hratt
Bka Hiynar Fyrstu byggdir i NASibera  Sjévarstada haekkar
llka  Kalt(Younger Dryas)  Hellalist(Niaux, Frakklandi  Kalt { Evropu
burrt i Asiu
9ka Hijnar Buskapur | SA Asiu Meiri raki {lofti
6ka Kélnar
aka Hijnar Bupeningur i Sahara
3k Bajir { Egyptalandi og burrkar { Sahara,
Mesopétamiu Egyptalandi og
Mespétamiu
Fagn 204

Gresjur - savannah

.
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LIA og MWP

Reconstructed Temperature

20048
o4 Meceal
warm Penod

Temperature Anomaly (°C)
e b8 .2

Lt kce Age
20 400 600 80U 1000 1200 1400 1600 10O 2000

isaldir og hlyskeid
* Nuverandi hlyskeid byrjadi fyrir um 15 kar.

+ Sifasta par @ undan 130 — 117 kér.

e
i
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Fig. 1. (c) Berescresion of the vegetasion ducing s imerghocial an dhring & glacia perid, is & noeth-scuth
soctiom through Euroge. (Vandor amman <t . 19711

Vor 2012

isaldir og madurinn

;é Hitastig 5 Mar,
25 setlog
i ]
£

2
Five Million Years of a4

Ciimate Change &
From Sediment Cores 2

s s as

"% Banthic
Carbanate iper mi)

n‘;rrf,wﬂ.."w

sz @8 3 as

Waons of Years Ago
. Nokku stodugt, breyttist um 0.5%

Minna rdmmal iss

Aukning, mikil aukning 2.4 Ma

RGmmal minnkar

stoougt

Aukning fram a nyju hdmarki 700 ka

Stérar sveiflur med ~100 ka tioni

{saldir - Afrika

* Hitastig fellur um ~ 5°C
* burrara og vindasamara

Ice age Europe

ST r—
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Grédurfar & sidasta jokulskeidi

Area formerly covered by Maximurm limit

placir ice of ea ce during
last glaciation

Areas naw covered by

Blacer ie=

Leekkun sjavar Routes of Beringa landbru

settlement

PALE Palacenvirarmental Atas of Bevingia

Coastoe 21000 Ca gears 80
\ -

Through landbridge
in the Bering strait
N-America, through
to S-America.

Sahara region s[IPEEE] | 1Y Ahrif vedurfars 4 manninn

Hradar breytingar i vedri (vedurfari):

* préunarpressa a fjolhaefni

* Breytingar a groori

* Hradar breytingar (aratug)
-> breytt feeduframbod

Prostur Porsteinsson (ThrosturTh@hi.is) 9
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Vedur - madur

* Kdlnun veldur 6samfelldum kjorsveedum
— Smeerri samfélég myndast

* Blandast sidan saman pegar aftur hlynar

Chad vatnid

* Daemi um hvernig umhverfid getur breyst

mikid A stuttum ti

brostur Porsteinsson (ThrosturTh@hi.is)

Adlégun

Longu fyrir 8 Mér voru pl6tur & sinum stad,
en Himalya ad risa og sigdeeldin (rift valley)
i Afriku ad myndast.

Afrika verdur almennt kaldari og purrari
5—1.6 Mar, sveiflur i hitastigi

2.8 Mar isaldir, 40 kar lotur

900 kar, 100 kar lotur

— Mesta aukning i heilastaerd sidustu 700 kar,
sami timi og miklar sveiflur i vedurfari

Vedurfar og préun

Chad vatnid - myndir

Vor 2012

Adlégunm

* Elstu ummerki um notkun elds
~450 — 300 kar

* Nalar ur beini, 30 — 26 kar

Natiminn

* Allirvilja “beach-
front property”

Nordhvelid
i framtidinni ~

10



Lif i alheimi Vor 2012

UNDAUNTED ASTORIA FACES THE FUTUREFOR & VEAR OF PROSPERTTT

sea ice minimum 2007 Seaice FramtiGin ampnwrkorpfﬁw; ,
. « Breytilegt gegnum ;"-‘» RR TL, n"‘ %

L tidina hvad telt m .
fal St |0 :
i « Aramétakvedja  [a
g dagblads fra
1922

Auglysing — ekki svo gémul (1) Back to the future CO2 - Temp — Sea level

GO, concontration, temperaturs, and 354 leval
‘continug 0 rise lang aRer missions are roduced

Tom ko o mach
i

0 300 s

Framtidin... ? % Sképunarkenningin
£

Prostur Porsteinsson (
Dosent i Umhverfis- og auélmdafraeél Hiskola fslands
Jardvisindastofnun Haskdlans, Sturlugata 7, 101 Reykjavik

Be
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