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Tattersall, 1. (1995). The Fossil Trail: How We Know What We Think

We Know About Human Evolution
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positron &g is (DUl sy Ly s JIad Ay dawse dlary 40 Ga¥)

% 10.9 douiys 43 \gun ids g emission (inverse beta decay)

K + je =>Ar +

pn ||'||1r'|

40 40

t: ,LuCa + Je +

Potassium 40 Calcium 40

Argon 40

i‘argnn 40 accumulates in the rock. Naturally occuring Ar 40
Is assumed to have escaped when the rock was hot.
Calcmm 40 is produced in the rock but there is no way t
make any measurements of the accumulating Ca 40. Natu-
rally occ I.r|r 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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ENSDF Decay Data in the MIRD Format for 40K". National Nuclear

Data Center. June 1993. Retrieved 20 September 2013.
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Different minerals have different closure temperatures; biotite is
~300°C, muscovite is about 400°C and hornblende has a closure
temperature of ~550°C. Thus, a granite containing all three minerals
will record three different 'ages' of emplacement as it cools down

through these closure temperatures.
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Minerals usually only record the /ast time they cooled down below the
closure temperature, and this may not represent all of the events
which the rock has undergone, and may not match the age of

intrusion.
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G.W. Wetherill, “Radioactivity of Potassium and Geologic Time,”

Science, p. 545

J.F. Evernden, et. al., “K/A Dates and the Cenozoic Mammalian

Chronology of North America,” American Journal of Science, p. 154
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Dating minerals may provide age information on a rock, but

assumptions must be made.

K. F. Kuiper, et al., Synchronizing Rock Clocks of Earth History,

Science 320:500 (25 Apr. 2008)
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Planetary Science Abstracts, 48th Annual Meeting of the American

Geophysical Union, p. 167

McDougall & O guilag Jlagiale ang johill clale (o il IS ai e 1y
053 pssaligd) ubdia B 508N cluajdl of 19,83 cudl) Harrison (1999, p. 11)
the following assumptions must be true for computed dates to be

accepted as representing the true age of the rock:

« The parent nuclide, 40K, decays at a rate independent of its
physical state and is not affected by differences in pressure or
temperature. This is a well founded major assumption, common

to all dating methods based on radioactive decay. Although



changes in the electron capture partial decay constant for 40K
possibly may occur at high pressures, theoretical calculations
indicate that for pressures experienced within a body of the size

of the Earth the effects are negligibly small.

The 40K/39K ratio in nature is constant so the 40K is rarely
measured directly, but is assumed to be (0.0117% of the total
potassium. Unless some other process is active at the time of

cooling, this is a very good assumption for terrestrial samples.

The radiogenic argon measured in a sample was produced by in
situ decay of 40K in the interval since the rock crystallized or
was recrystallized. Violations of this assumption are not
uncommon. Well-known examples of incorporation of
extraneous 40Ar include chilled glassy deep—sea basalts that
have not completely outgassed preexisting 40Ar*, and the
physical contamination of a magma by inclusion of older
xenolitic material. The Ar—Ar dating method was developed to

measure the presence of extraneous argon.



Great care is needed to avoid contamination of samples by
absorption of nonradiogenic 40Ar from the atmosphere. The
equation may be corrected by subtracting from the 40Ar casured
value the amount present in the air where 40Ar is 295.5 times
more plentiful than 36Ar. 40Argecayed = 40Armeasurea — 295.5 %

3 6Armeasured 5

The sample must have remained a closed system since the
event being dated. Thus, there should have been no loss or
gain of 40K or 40Ar*, other than by radioactive decay of 40K.
Departures from this assumption are quite common, particularly
in areas of complex geological history, but such departures can
provide useful information that is of value in elucidating thermal
histories. A deficiency of 40Ar in a sample of a known age can
indicate a full or partial melt in the thermal history of the area.
Reliability in the dating of a geological feature is increased by
sampling disparate areas which have been subjected to slightly

different thermal histories.

[53155@9 M*.YJLEg*.‘Jé u»leiaxé



Al e o2y cliah Jie ki Gga) agmlisl) Ao aaiad 50 jlas) of cijad Lasis
ai Sal Al clihll 0da 8 by ) palioll Glijda jee Bl alih e paay
Al 3,88 dady jladl) glad jae wand Lad Jo . lylee) Cad o sdie) g
O g Oga) agmlill oY) (ubial) o adiny ulul) B ga Al el
Siag ¥ Gilaglra Sual (A (B G5 Y Aaalia slad] g Ao U lagads ) cilasinal
ALEG uulia o aaiad Y \ge

L.R. Stieff, *T.W. Stern and *R.N. Eichler, “Evaluating Discordant

Lead-Isofope Ages,” U.S. Geological Survey Professional Papers, No.

414-E
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Proceedings of the Second, Third and Fourth Lunar Conferences;

Earth and Planetary Science Letters, Volumes 14 and 17.
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Dickin, A.P., 2005. Radiogenic Isotope Geology, 2nd ed. Cambridge:

Cambridge University Press pp. 76-77
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Depaolo, D. J.; Wasserburg, G. J. (1976). 'Nd isotopic variations and

petrogenetic models'. Geophysical Research Letters 3 (5): 249.
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The Tchur age of a rock, can yield a formation age for the crust as a

whole if the sample has not suffered disturbance after its formation.

McCulloch, M. T.; Wasserburg, G. J. (1978). "Sm—-Nd and Rb-Sr
Chronology of Continental Crust Formation'. Science 200 (4345):

1003-11.
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Physical Review Letters 77 (26): 5190-5193.
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