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Radiometric dating (often called radioactive dating) is a technique
used to date materials such as rocks, usually based on a comparison
between the observed abundance of a naturally occurring radioactive

isotope and its decay products, using known rocks age

IUPAC, Compendium of Chemical Terminology, 2nd ed. (the 'Gold
Book') (1997). Online corrected version: (2006)
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“Radiometric dating would not have been feasible if the geologic

column had not been erected first.”

O’Rourke, J.E., “Pragmatism versus Materialism in Stratigraphy.”
American Journal of Science, vol. 276, (January 1976). P. 54.
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"Structure, metamorphism, sedimentary reworking and other
complications have to be considered. Radiometric dating would not
have been feasible if the geologic column had not been erected first.
— The axiom that no process can measure itself means that there is

no absolute time, but this relic of the traditional mechanics persists in

the common distinction between ‘'relative’ and 'absolute’ age.’
Ibid, p. 54
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Parent Daunghter Half-life
Urarm-233 Lead-207 | 0.704 billion years
Uranmum-238 | Lead-206 | 447
Potassium-40 Argon-40 | 1.25

Fubidian-87 | Steontiun-87 | 48.8

................................................................................................................................................

Samanuin- 147 143

Thomun-232 Lead-208 14.0
Bhenum- 187 | Osminm- 187 | 43.0
Lutetom- 176 | Hafwam- 176 | 359
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Uranium-thorium-lead dating
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The Uranium-238 Decay Chain

Atomic Number
82 B3 84 85 8 87 &8 89 90 Il —+92
Only main decays are shown

Gamma emitters are not indicated Th-234 | O |U-238
24.1d 45x10%a
B Tra-234
117 m B
Pb-214| O. |Po-218 O |Rpn222| O |Raz22s| O |Th230| O [U-234
268 m |€— 3.05m < J82d < 1600 a e ?'?x‘1ﬂ4a — 24 5
. Ax10 a
B TBi-214
19.9m ‘ .
ﬁ Element Names Half-life units
Pb U - uranium a - years
-210| (L |Po-214 Th - thorium d - days
223a |« . 6411643 Ra - radium b - hours
: Pa - protactinium m - minutes
B Bi-210 En - radon 5 - seconds
5.0d B Po - polonium
\_'. Bi - bismuth
Ph-206 Po-210 Pb - lead
Stable | €5 (138.4 d
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37Rb decays to 3’Sr with a half-life of 48.8 billion years.
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Potassium-argon dating



Amount of Parent Nuclide Remaining
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[[] Original “°K
[ ]Daughter Nuclides

Sample Containing
% of Original Amount of
Parent Material is 1251 Million Years Old

2502 million years

3753 million years

Number of Half-Lives
(Each half-life is equivalent to 1251 million years)



electron
0 capture 40 0
'UK + e — 16Ar + oV
positron

1K—GAr + 5e + Vv

Lu l‘d
40 40

0 0
19 Luca + € +
Potassium 40 Calcium 40

Argon 40

i‘trgnn 40 accumulates in the rock. Naturally occuring Ar 40
is assumed to have escaped when the rock was

Calcmm 40 is produced in the rock but there is .
make any measurements of the accumulating Ca 40. Nat
rally oce urir g Ca 40 would contaminate the measurements.
Potassium 40 is used up in the rock. It breaks down into
both Ar 40 & Ca 40.
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Time (years)=

Atoms Uranium Lost Per Yr.
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