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Periodic Table of the Elements
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ROCK WHEN FIRST FORMED

Plagioclase
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ROCK AFTER ONE HALF-LIFE
(106 BILLION YEARS LATER)
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Clinopyroxene Orthopyroxene
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Advantages

m The ratio #3Nd: 44Nd that is measured is
highly resistant to secondary processes of
alteration and metamorphism.

m Long half life 1.06 x 10" yrs (106 billion yrs)

m It can be used on terrestrial and extraterrestrial
materials

m Common rare earths that are readily measured




Sn:Nd dating simulation
using skittles (or other sweets/coins)

Make up 3 ‘minerals’ in separate pots with different numbers and colours of sweets to
represent '4’Sm (red) but initially the same number of daughter '3Nd (orange) and stable
144Nd (green) in each.

The ratio of 147Sm to *Nd and %3Nd to %4Nd are recorded =Time®°

Shake the pots individually, tip out sweets and separate into isotopes. Those 4’Sm (red)
that show the letter S uppermost have not yet ‘decayed’ to daughter '3Nd and remain.
Those #’Sm (red) that do not show the letter S have ‘decayed’, are removed and replaced
by daughter *3Nd (orange) sweets.

The new ratios of 4%7Sm to "*4Nd AND '43Nd to '44Nd are recorded =Time
Repeat shaking until all the 47Sm sweets have ‘decayed’ = Time? etc.

(Whole rock dating can be roughly simulated by summing the isotopes in all the 3
minerals).

The ratios for 3 minerals (and whole rock) can then be plotted on a graph. Any line drawn
from the initial '#3Nd:"44Nd crystallization ratio (on the y axis) represents an isochron. The
steeper the gradient the older the sample.



Time®  Time' = Time? -
C o 147Sm 16
144Nd 4 4 4
Mineral 1 SmNd 4 2 1
143Nd 2 10 14
144Nd 4 4 4
Nd/Nd 0.5 2.5 3.5

- Time'

Mineral 2 Sm/Nd 125 0.75

Nd/Nd 0.5 1.75 2.25

- Time? | Time! | Time?2

Sm/Nd
Nd/Nd 0.5 1.0 1.5

Mineral 3




"“WHOLE ROCK” dating

- Time? | Time! | Time?

147Sm

144Nd 12 12 12

147Sm/ 2.67 1.42 0.75
144N

143Nd 6 21 29
144Nd 12 12 12
193Nd/ 0.5 1.75 2.42

144Nd




Sm/Nd dating simulation
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Excel version
o record the
simulation data
collected Is
available.

Samarium/Neodymium Simulation

Insert the number of initail daughter atoms (143 Nd)

Insert the number of initail stable atoms (144 Nd)

Mineral 1

Insert the nurnbers of remaining parent atoms [147%m) after each throw

Mineral 2

Insert the numbers of remaining parent atoms [1475m) after each throw

T Initial T1 s T3

1475m | :
14404 4 4 4
1475my128Nd 4 z as
1835 2 10 16
13454 4 4 4 4
14354/ 19N os 13 15 4
1475m

1440 4 4 4 4
urmfznd A5 125 075 025
14304 1 T ] 1
13454 4 4 4 4

143nd/1aand

Insert the numbers of remaining parent atoms [1475m] after each throw  147mm £
14454 4 4 4 4
1435d 2 4 5 7
13484 4 4 4 4
Whole rock
1475m [ 2 [ w T ¢ | n ]
12484 12 12 1 12
rmiizane 2.67 142 075 0.33
1435d o 21 L] 4
13484 12 12 1 12
1savdaans 0.5 1.75 242 2.83
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