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Absolute Age Dating

» Relative age dating just says that one
rock unit or geologic event is younger

or older than another

 Absolute age dating gives a number to
the age
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Early attempts at the age of the Earth

 Used ages and overlaps of biblical

personalities to calculate back to the
time of creation

» Creation of the world was pronounced
to occur in the year 4004 B.C.




. . . » Assume ocean to begin as fresh water
» Determine the rate of sedimentation

and divide it into the total thickness of * Ifamount of salt being transported to the
sediment on the Earth ocean can be calculated, the concentration

— Different sediments accumulate at different of salt in the ocean can be used as a
rates measure of the Earth’s age

— No single location has a complete geologic — Neglected salt removed from ocean by

column b )
— Sediment compacts when it lithifies deposition and wind

» Ages calculated ranged from 3 million + Haley and Joly both reached an age of
to 1.5 billion years about 90 Million years using this technique

) ) D. Gamma
* Lord Kelvin used thermodynamics that all Emission of

required few assumptions and based on photons
precise measurements e
» Assume Earth starts as molten and
cooled to its present condition
* Calculations made it obvious that the
Earth could not be older than 100 million

—Did not know about heat added to Earth by
radioactive decay

=— Alpha emission
— Beta emission

Half Life (t,,)

Uranium-238->Lead-206 4.5 Billion yrs
Uranium-235->Lead-207 713 Million yrs
Thorium-232->Lead-208 14.1 Billion yrs
Rubidium-87->Strontium-87  47.0 Billion yrs
Potassium-40-> Argon-40 1.3 Billion yrs
Carbon-14->Nitrogen-14 5730 years

82 91 90 B9 88 B7 86 B5 B4 B3 B2

Atomic numbear




» Assume system starts with 100% parent and 0%
daughter

* Given the half life is 10 million years, what is
the calculated age for the following

—50% parent remaining

— 25% parent remaining
—12.5% parent remaining
—6.25% parent remaining
+ i z 2 5 —3.125% parent remaining

Number of half-kves

5.25% parent
3.125% parent

Parent alemant (isolope) Daughter product

Rock or mineral system is closed Uranium -> Lead

Initial ratio of parent to daughter must be — U is an incompatible element that is
determined concentrated in late-stage granitic crust

. . — Long half life, good for old continental rocks
Half life must be constant through time Rubidium -> Strontium

Measurements of parent and daughter must — Rubidium has the same charge and similar ionic

be accurate (need minimum amt) radius as Potassium

.. . — Good for dating Kspar and micas in old
. A realistic value must be applied to daughter continental crust

amount (can’t be too small)

 Sedimentary usually not possible
— Made of particles of varying ages
Metamorphic may work but must be careful
— Can get both time of crystallization and
metamorphosis in some cases
is the best rock type for
radiometric dating

— Ash beds very useful due to the large areas
they cover

* Potassium -> Argon
— Potassium is abundant; half life = 1.25
b.y.
— Must guard against argon loss
e Carbon-14

— Can date any young materials with carbon

— Short half life; rule of thumb yields
dating range back to about 30,000 y




Technique Age (in billions of years)

40Ar/39Ar whole rock  3.49 +- 0.05 « Earth has a magnetic
40Ar/39Ar whole rock  3.52 +- 0.04 field

40Ar/39Ar plagioclase  3.57 +-0.05 e Atoms of Iron act

40Ar/39Ar plagioclase  3.56 +- 0.06 like individual atoms
40Ar/39Ar ilmenite 3.58 +- 0.05 « When temperature
40Ar/39Ar pyroxene 3.55 +-0.05 drops below 500
Rb-Sr isochron 3.57 +-0.05 degrees C the Iron
Sm-Nd isochron 3.57 +-0.03 lines up with Earth’s
magnetic field

Linca of ragmeric e

s Ages of Boundaries in Normal
S Millions of Years Field

* Rocks have been found
with reversed polarity ,

 Only good explanation .. e
is that the Earth’s ‘
magnetic field has
reversed

* Use of absolute age
dating allows a magnetic
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e [N Order to adapt, we must
allow our bodies to alter their
resonant frequency to match

I that of the earth. The process

30 = of adaptation is blocked by

negative emotion, so we must

become compassionate, and
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reversal time scale - 40 generate unconditional love.
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ShOI’tly befOI’e Eal‘th Shlft, some Some of the oldest rocks on canth are found in Westem Greenland. Because of their great age, they have been
. . especially well studied. The table below gives the ages, in billions of years, from twelve different studics using
people may achieve resonance in five different technigues on one pasticular rock formation in Western Greenland, the Amitsoq gcisses.
advance of the mass of humanity, I S
and their "mer-ka-ba fields" - cadhlead T
counter-posed tetrahedronal fields Iead-lead 3742012
. lead-lead 3.62:0,13
- will counter-rotate and merge to mibidiumestrontium 3.6440.06
form a saucer-shaped light body, bl st 3.62+0.1
- h I . h rubidium-strontium 367+0.09
Carrylng-t ose- peop e- Ir!to t e rubidium-strontiam 3.6620.10
fourth dimension. This is the [ ——— 3.6120.22
rubidium-strontiam 3564014
Rapture'_ lustetivem-hafnium 355022
Sacred sites samasiuse, neodyrmism 2.56:0.20

(compiled from Dalrymple, 1991}

are places of a
low magnetic
field, allowing
an easier-
alteration.




» Acasta Gneiss from the _
Canadian Shield (NW * A zircon crystal from the Jack Hills of
Territories near Great Slave Western Australia has been dated at 4.4 Ga

Lake) : g * Gives evidence of water

* 4.055 Billion years old (505
My after Earth origin)

* Previously oldest rocks from £ '
Greenland (lightly

metamorphosed ss/sh) at 3.8
hillinn ¥

Must look for:

Relatively unmetamorphosed
Black

Fine grained (chert)

Life-like shapes and size
Proper carbon isotope ratio




