tion of CO: from the air is the most
reliable way to monitor the atmospheric
C*/C* ratio.

Further monitoring of tropospheric
C"/C* ratios in both hemispheres indi-
cates that the rate of rise roughly
doubled during the period from 1 July
1958 to 1 July 1959. This increase may
be due either to a doubling of the
stratospheric inventory from about
8 X 107 to around 17 X 10" C* atoms
or to quite rapid fallout of debris added
to the polar stratosphere.

Estimates of the future distribution
of bomb-produced C" throughout the
atmosphere-biosphere-ocean system have
been made; for this purpose a mixing
model based on steady-state concentra-
tions of natural radiocarbon was used.
The predicted inventories are given in
Table 4. From these inventories, com-
bined with estimates of the future
effects of combustion-produced CO:,
the C“/C*" ratios for the atmosphere
and for surface ocean water can be
predicted (see Fig. 4). The ratio for
the atmosphere of the Northern Hemis-
phere will rise before 1963 to a maxi-
mum of from 1.3 to 1.4 times the
pre-bomb value, whereas for surface
ocean water the maximum will be
between 1.09 and 1.15 times the pre-
bomb value and will occur between
1970 and 1975. By 1980 the ratio for
the atmosphere will have dropped half-
way back to the pre-bomb level, while
the ratio for the surface ocean will

drop proportionately by about 1990.
Early in the next century the combus-
tion-produced CO: effect will be dom-
inant in the atmosphere, and the C*/C*
ratio will have dropped below the pre-
bomb value. As illustrated by several
examples, bomb-produced C* can serve
as a potential tracer in the fields of soil
science, biochemistry, limnology, and
oceanography.

Due to continuous spiking of the
troposphere with bomb-produced radio-
carbon, changes in C" concentration
throughout the carbon cycle are now
occurring faster, by several orders of
magnitude, than changes due solely to
radioactive decay. Consequently, proc-
esses carried out in from 1 year to 100
years are now measurable, or will be so
in the next few years. It is hoped that
the examples discussed in this article
will stimulate the imagination of sci-
entists in many fields, so that the many
potential applications of this world-wide
tracer may be realized (23).
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