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6620-AC2 Arl‘o/Ar39 Studies of the Age and
Diagenetic History of Argillaceous Sedi-

ments

J. M. Wampler, Georgia Institute of Tech--

nology

We studied the thermal release pattern
of radiogenic argon from fine-grained feld-
spar ,samples of varying size, and measured
the 40ar/3%Ar thermal release spectrum of !
additional clay mineral samples. Although
the thermal release pattern is different ,
for different minerals, and is size depen—i
dent, there is a considerable overlap of i
the temperature ranges in wliich the con-
stituents of argillaceouz sediments release
argon. Because of the lack of selectivity
in thermal release of argon, and because of
recoil-induced loss of 3%Ar from clay min-
erals, we look forward to selective release
of argon and potassium by chemical reaction
as the best way to study potassium-argon
relationships in sedimentary samples.

A study of potassium-argon age rela-
tionships of diabase dikes in Georgia was
continued. Extraneous radiogenic argon is
present in the dikes in a portion of the
state, so an extensive study of the potas-'
sium-argon systematics in these rocks will'
be necessary before the correct age pattern
may be firmly established. b
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PRF # 6620-AC2
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PRINCIPAL INVESTIGATOR: J. M. Wampler
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We built and established prbcedures for use of a system for release of
argon from minerals under well controlled temperature conditions. We
studied the adsorptioh of argon on cold trap ices (H20 and COZ) and established
a procedure for cold-trapping these volatiles without significant adsorption
or trapping of argon.1 This work is important to our studies of argillaceous
sediments because large amounts of H20 and 002 may be released upon heating
of such samples. Cold trapping is the most rapid way to handle these
volatiles in an afgon analysis system.

4OAI':/39Ar studies, including

A variety of samples were irradiated for
finely comminuted samples of pure minerals and natural sediment samples.
Although the analysis of these samples is not complete,‘the following
- conclusions appear warranted at this time:

1. The 40Ar/39Ar method will be applicable for the determination of
potassium argdn ratios in sedimentary materials with grain size greater than
approximately 1 micrometer, excepting materials which have a significant
proportion of expandable layers or other structural features which will allow
escape of Ar,

2. Large fractions of 39Ar will be lost from clay mineral samples with
a significan; proportion of expandable layers (e.g. glauconite). The loss

39Ar to a site where it may readily diffuse

1s attributable to recoil of the
from the crystal, as well as to recoil completely out of a crystal. The
proportion of 39Ar lost is related to the proportion of expandable layers in

. glauconite.

(1) J. M. Wampler and Yotaro Yanase, Argon Adsorption and Trapping by
Cold Trap Ice (Abstract), EOS Transactions, American Geophysical
Union 55, 472 (1974).
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