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One of the most commonly asked questions in K-Ar dating concerns the conversion of
““old’’ to ‘‘new’’ constants. We reproduce the article below to help answer such questions.

— Advisory Board

RESEARCH NOTE

Critical tables for conversion of
K-Ar ages from old to new constants

G. BRENT DALRYMPLE, U.S. Geological Survey, 345 Middlefield Road, Menlo Park, CA 94025

In 1976, the IUGS Subcommission on Geochronology
recommended that a new set of decay and abundance con-
stants be adopted for the calculation of K-Ar ages (table 1;
Steiger and Jager, 1977). These new constants are now
used by nearly all K-Ar laboratories.

Prior to the 1976 IUGS recommendation, there were pri-
marily two sets of old constants in use. Nearly all lab-
oratories in the Western world used the 4°K decay con-
stants recommended by Aldrich and Wetherill (1958) and
the 4°K abundance of Nier (1950); these values are givenin
the column headed ‘‘Western’’ in table 1. Most K-Ar ages
in the Russian literature were calculated using a different
value for A¢ + \¢, and the Western values for A\g and
40K /Korai; these values are given in the column headed
‘’Russian.’’ For discussions of the origins of these various
constants, see Nier (1950), Aldrich and Wetherill (1958),
Wetherill (1957, 1966), Beckinsale and Gale (1969),
Garner and others (1975), and Steiger and Jager (1977).

The effect of the new constants is nonlinear, so conver-
sion of ages from one set of constants to another is not
straightforward. For example, an age calculated with the
new IUGS constants is 2.7% older than one calculated
with the old Western constants at 1 m.y., but is 1.7%
younger at 4,500 m.y. Thus recomputation is required for
each age, a troublesome and time-consuming task for most
geologists.

Tables 2 and 3 have been prepared as an aid for the rapid
and easy conversion of K-Ar ages calculated with either set
of old constants to ages based on the new IUGS constants.
An “old’’ age multiplied by the indicated correction factor
will give the ‘“new’’ age (example 1). The tables are
arranged as critical tables, and interpolation is not required.
Correction factors are given to the nearest 0.02%. For
ages that coincide with a tabulated value, use the correc-
tion factor on the line above (example 2). The maximum
error resulting from use of these tables is 0.01%, which is

better than the precision of K-Ar ages by more than two
orders of magnitude.

The tables may also be used to convert ‘‘new’’ ages to
“‘old’’ ages by using the correction factors as divisors (ex-
ample 3), a procedure that increases the maximum error by
only a few thousandths of a percent.

Example 1: Convert an ‘‘old’’ age of 27.7 m.y. to a
‘new’’ age (table 2): 27.7 m.y. x 1.0262 = 28.4 m.y.

Example 2: Convert an ‘‘old’* age of 108 m.y. toa ‘‘new’’
age (table 2): 108.0 m.y. x 1.0248 = 110.7 m.y.

Example 3: Convert a ‘‘new’’ age of 825 m.y. to an ‘‘old"’
age (table 2): 825 m.y. + 1.0128 = 815 m.y.

Tables 2 and 3 do not cover all the published K-Ar ages.
Occasionally, the reader may find K-Ar ages in the literature
that have been calculated with a different set of old con-
stants than those given in table 1. These ages may be con-
verted by first calculating a new “°Ar,,4/*°K ratio:

LKo(e)‘Ot - 1)
1.167 x 107

40Arrag

40K

(1)

where L = old (\¢ + Ae)/N, Ko = old *°K/Kqgrai, No = old
total decay constant (\¢ + A¢ + Ag), and t = old K-Ar age;
this new ratio can then by used to calculate the new age T,
on the basis of the IUGS constants

“°Arag

7 =1.804 x 10°In (9.541 ——

m + 1).

(2)

Old K-Ar ages that are converted by using table 2 or table
3 or equations 1 and 2 will be no more precise than thg
number of significant digits in the published age. If possi-
ble, it is always desirable to recalculate ages using equation
2 and the original analytical data. Users of equation 2 are
cautioned that the quantity *°Ar,,q/*°K is an atomic ratio,
usually expressed in mole/mole, and that analyses given in
weight percent, parts per million, or cubic centimetres STP
must be converted to the proper units (table 4).

TABLE 1. Constants used for the calculation of K-Ar ages.

. old New
Constant Western Aussian UGS

40K /K 1.19 x 10* mol/molt 1.19 x 107* mol/molt 1.167 x 107* mol/mol
Mg 4.72 x 100 yr* 4.72 x 107 yr 4.962 x 10710 yr!

Ae + N 0.5685 x 1070 yr! 0.557 x 107'° 0.581 x 10710 yr

*The old constants did not take into account \'; that is, it was assumed to be zero or negligible.
tSometimes given as 1.22 x 107* weight percent, which is equivalent.
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TABLE 3. Critical table for conversion of K-Ar ages from old Russian constants to new IUGS constants.

Age F Age F Age F Age F Age F
588 1410 2551 4338
0.9738 0.9698 0.9658 0.9618
0 624 1458 2620 4457
0.9776 36 96 56 16
10 : 660 1506 2692 4581
74 34 94 54 14
39 697 1556 2765 4708
72 32 92 52 12
68 734 1606 2839 4841
0.9770 0.9730 0.9690 0.9650 0.9610
98 772 1657 2916 4978
68 28 88 48 08
128 811 1710 2994 5120
66 26 86 46
158 849 1763 3074
64 24 84 44
189 889 1817 31566
62 22 82 42
220 929 1871 3240
0.9760 0.9720 0.9680 0.9640
252 969 1927 3327
58 18 78 38
284 1011 1984 3415
56 16 76 36
316 1052 2042 3506
54 14 74 34
348 1095 2102 3600
52 12 72 32
381 1138 2162 3696
0.9750 0.9710 0.9670 0.9630
415 1181 2223 3795
48 08 68 28
448 1226 2286 3897
46 06 66 26
483 1271 2350 4003
44 04 64 24
517 1316 2416 4111
42 02 62 22
562 1363 2483 4223
0.9740 0.9700 0.9660 0.9620
558 1410 2551 4338

Note: To convert an age based on the old Russian constants to one based on the new IUGS constants, multiply by the indicated
correction factor (F). Ages are in 10° yr.

Oid Russian constants: A¢ + ¢ = 0.657 x 107 yr', \g
New IUGS constants: A¢ + A\ = 0.581 x 102 yr', A\g = 4.962 x 107'° yr?, *%K/Kiotal

TABLE 4. Conversion factors.

=4.72 x 107 yr?, “°K/Kotal

1.19 x 107* mol/mol.
1.167 x 107* mol/mol.
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