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Proton number(Z)

Stable isotope
Radioactive isotope

Isotones

Isobars

H

W- -\
-

6 Protons 6 Protons 6 Protons
6 Neutrons 7 Neutrons I 8 Neutrons
Carbon-12 Carbon-13 Carbon-14
(6P + EN) (6P + 7N) (6P + 8N)
Atomic Weight = 12 Atomic Weight =13 Atomic Weight = 14
Isotope Mass: 12 u Atomic Mass = 13.00335u  Isotope Mass: 14.003241 u
Abundance: 98.89% Abundance: 1.109% Abundance: 1 Part Per Trillion

Half-life: 5,730 £ 40 Years
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ARTICLES

Stromatolite reef from the Early
Archaean era of Australia

Abigail C. Allwood'?, Malcolm R. Walter'?, Balz S. Kamber’, Craig P. Marshall'" & lan W. Burch’
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Climats extrémes du passe: exemple de la Terre “Boule de Neige”
La Terre "Boule de Neige”
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Climats extrémes du passe: exemple de la Terre “Boule de Neige”

La Terre "Boule de Neige”
Snowball Earth

Q 3 ~ |“, ~ [ ~ : o ) A D .
Lowered efectiy causes. o, e
further cooling, ending in g A P B L R A
hothouse Earth.

“snowball Earth.”

C0O, cycle restarts, pulling CO,
back into oceans, reducing
greenhouse effect to normal.

>

Because of an extended cold
spell, oceans start freezing.

growing volcanic
polar caps outgassing

Pearson Education (2006)



Climats extrémes du passe: exemple de la Terre “Boule de Neige”

La Terre "Boule de Neige”
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Climats extrémes du passeé:. exemple de la Terre “Boule de Neige”

La Terre "Boule de Neige”
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Remontons encore plus loins... il était comment le climat sur Terre a
I’Archéen, il y a 3 millards d’années?

A > ' ' ' ' ' ' ' B con T Archean Atmosphere T

[ (3,000 to 1,000,000 ppm, or even greater)
450 =
<4— Biological Pump Inoperative
400 | (“Strangelove Ocean”)
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pCO, (ppmv)
w
8

N
(o))
o

pCO, < 10X PAL
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150 =

Modern Biological Pump at Maximum
seawater sool (Nutrient limited)
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Remontons encore plus loins... il était comment le climat sur Terre a
I’Archéen, il y a 3 millards d’années?
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Remontons encore plus loins... il était comment le climat sur Terre a
I’Archéen, il y a 3 millards d’années?
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Le besoin d’échanger I'expertise... et de repousser les frontieres analytiques

Exemple: Le POle Spectrométrie Oceéan




Et de former le future genération de géologues et géochimistes....







The North American craton consists of a collage
of different belts and blocks stitched together during collisional
and accretionary orogenies of Precambrian time.

orogen

L
1,000 km

Edge of a
Phanerozoic

[ ] Phanerozoic orogen
[ ] 1.1-Ga collisional orogen (G = Grenville)

. 1.6- to 1.7-Ga accreted crust covered by granite and rhyolite,
where patterned (GR = granite-rhyolite province)

[[] 1.6- to 1.7-Ga accreted crust (YM = Yavapai and Mazatzal)
1.8-Ga accreted crust (P = Penokean)

. 1.8-Ga collisional orogen (TH = Trans-Hudson; WP = Wopmay)
[[] 1.9-Ga collisional orogen (T = Thelon)

Archean rocks, later deformed and metamorphosed in the Proterozoic
(H = Hearn; R = Rae)

. Relicts of Archean crust (WY = Wyoming; M = Mojave;

S = Superior; N = Nain; SL = Slave)




1: Slave

2: Wyoming
3: Superior
4: Greenland

5: Fennoscandian
6: Siberian

7: North China

8: West Australian

9: Indian

10: Tarim

11: Tanzanian

12: South African (Kaapvaal)

13: Congo
14: West African
15: Amazonia





