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Absolute dating using radioactive decay data

Radioactive Age Dating of Rocks

newly
formed rock
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A. Alpha Emission Datoht
Unstable parent Daughter uguter
nucleus nucleus nucleus-

2 fewer

Atomic mass:
4 fewer

Neutron Alpha particle

emission

B. Beta Emission

Unstable parent Daughter
nucleus nucleus

Atomic mass:
no change

Beta (electron)
Neutron Proton \t) emission

C. Electron Capture

Unstable parent Daughter
nucleus nucleus

Atomic mass:

no change

Atomic number:
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cay of 238U

_\ Alpha
- 92 protons emiSSion 10 protons lost 82 protons
146 neutrons 22 neutrons lost 124 neutrons
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Uranium-238 Uranium-234 Thorium-230 Radium-226 Lead-206
4.5 Billion Yrs 248000 Yrs | | 78000 Yrs | [1622Yrs | (Stable)

Half life — We" of the original |

| element to decay to the new element. ’&L '
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Hypothetical Element Parentium

Half Life = 10,000 yrs
Decays to Daughterium
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Starting with 1,000,0000 nuclei of Parentium |
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1 +50,000 [ P 31,250 968,750
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+40.000 ’ Q 62.500 937.500
+30,000 = 125.000 825.000
Parentium Daughterium
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Geologically Useful Radioactive Isotopes
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| Parent Daughter  Half-life (yrs)
40K ‘MOAr 1,250,000,000
238 206pp,  4,9500,000,000
235 ) =) 207p}, 713,000,000 10,000,000
87Rb ) 875y 49,000,000,000

Useful Range (yrs)

100,000 - formation of Earth
10,000,000 - formation of Earth

- formation of Earth

10,000,000 - formation of Earth

| Geologist collects
= samples of rock
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Geologist interprets the
geologic history of area
during the time that the
rock was being formed

Geochemist finds
radiometric age
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| Geologically Useful Radloactlve Isotop S |
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| Parent Daugnhter  Half-life (yrs) Useful Range (yrs)
40K I 40A 1,250,000,000 [100,000 - formation of Earth
238 ) =) 206pp,  4,500,000,000 10,000,000 - formation of Earth

235| ) =) 207pp /713,000,000 [10,000,000 - formation of Earth
87Rb‘> 878r 49,000,000,000 10,000,000 - formation of Earth
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An analysis of a feldspar crystal in a rock reveals that |
it contains 75% 4%Ar and 25% 4%K.

How many half-lives have passed since the formation of the E

feldspar?

L |

Assuming the feldspar and rock formed at the same time,

how old is the rock?
\_ /
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Parent Daughter Half-life (yrs) Useful Range (yrs)
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238 ) I) 206ph 4 500,000,000 10,000,000 - formation of Earth
235\ ) ) 207p}p 713,000,000 | 10,000,000 - formation of Earth
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An analysis of a zircon crystal in a rock reveals that it contains:

50.0% 238 and 50.0% 2%Ph
1.6% 23°U and 98.4% 207Pp

How many half-lives of 238) have passed since the formation
of the zircon? I

How many half-lives of 23 have passed since the formation £
of the zircon? e

L |

\What Is the age of the zircon? /




