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The radiocarbon dating technique depends essentially on the assumption that atmospheric carbon
dioxide containing the cosmogenic radioisotope 14C enters into a state of equilibrium with all living
material (plants and animals) as part of the terrestrial carbon cycle. Unfortunately, this assumption is
rather general, and there are many specific cases where this does not occur.

Terrestrial reservoir effects occur when the atmospheric 14C signal is diluted by local effects where
systems depleted in 14C mix with systems that are in equilibrium with the atmosphere. Naturally, this
can occur with plant material growing close to an active volcano adding very old CO2 to the

atmosphere (the original 14C has completely decayed). It can also occur in highly industrialised areas
where fossil fuel derived CO2 dilutes the atmospheric signal. A terrestrial reservoir effect can occur in
the case of fresh water shells living in rivers or lakes where there is an input of ground water from
springs or a raising of the water table. Soluble bicarbonate derived from the dissolution of very old
limestone produces a 14C dilution effect. Land snail shells and stream carbonate depositions (tufas and
travertines) can be affected by a similar mechanism. Alternatively, in specific cases, these reservoir
effects may not occur. This means that general interpretations assuming quantitative values for these
terrestrial effects are not possible. Each microenvironment associated with samples being analysed
needs to be evaluated independently.

Similarly, the marine environment produces reservoir effects. With respect to marine shells and
corals, the water depth at which carbonate growth occurs can significantly affect quantitative 14C
dilution, especially in areas where very old water is uplifted, mixing with top layers of water that
undergo significant exchange with atmospheric CO2. Hence, generalisations with respect to the marine
reservoir effect also pose problems. These can be exacerbated by the mixing of sea water with either
terrestrial water in estuaries, or ground water where undersea springs occur.

All of these reservoir effects will be discussed briefly (given time limitations), together with strategies
aimed at defining the significance of these effects.
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