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A number of researchers have identified a measurable difference between the 14C
activities of tree rings of identical dendrochronological age between the hemispheres
(Lerman et al. 1970; Vogel et al. 1986; 1993). Vogel et al.(1993) measured the 14C
content of fourteen pairs of dendrochronologically aged wood from South Africa and the
Netherlands and calculated a mean A14C offset of 5.15 ± 0.59%o (-40±5 14C yr). More
recently, Sparks et al. (1995) have found no hemispheric offset in New Zealand matai
(Prumnopitys taxifolia) from a floating chronology and Barbetti et al. (1995) have found
a negligible offset in Tasmanian wood compared with European oak at 10ka-9.5ka.
McCormac et al. (1995) and Damon (1995), however, have demonstrated location
dependent differences in 14C from contemporaneous trees in Europe and the United
States. They suggested that the corrections given to the 1986 calibration datasets by
Stuiver and Pearson (1993) and Pearson and Qua (1993) may not be justified and may
mask real differences in regional 14C reservoirs. There is now evidence to suggest that
there may be small 14C variations between regions in the same hemisphere and between
hemispheres (McCormac et al. 1995).

There is an urgent need for new high precision A14C data from tree rings in both
Northern and Southern Hemispheres to help resolve the questions relating to the
magnitude and cause of the locality and temporal dependence of the A14C record, to
provide a reliable Southern Hemisphere calibration curve and to throw light upon the
1986 and 1993 Calibration data set discrepancies.

In this paper, we present the research design of a project to investigate these critical issues
in radiocarbon age calibration and describe the preliminary results.

This is a collaborative programme involving the Radiocarbon Dating Laboratories at the
University of Waikato in New Zealand and at the Queen's University of Belfast in
Northern Ireland, the Department of Plant Science at Lincoln University in New Zealand
and the Palaeoecology Department at Queen's. High precision decadal calibration
programmes require wood from demonstrably secure dendrochonologic sequences. The
Irish oak (Quercus sp.) dendrochronology has already been utilised extensively for
radiocarbon age calibration (Pilcher et al. 1984; Pearson et al. 1986). New Zealand cedar
(Libocedrus bidwillii) also fulfils the prerequisites for constructing accurate
dendrochronologic sequences. We are measuring A14C archived in decadal blocks of
Irish oak and New Zealand cedar spanning the period AD 950 - AD 1950. Because of the
importance of identifying possible interhemispheric and temporal variations, we are
analysing Northern Hemisphere wood in conjunction with Southern Hemisphere wood of
the same dendrochronological age. All A14C analyses of both North and Southern
Hemisphere wood, then, are being duplicated in the two laboratories at high precision
levels (A14C a =<±2.5%c or ca. ±20 14C yr). This novel approach will not only
determine the magnitude of any interhemispheric offset and whether it is constant in time,
but also will provide two new Northern Hemisphere data sets to enable the resolution of
the current calibration issue.
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Both radiocarbon laboratories utilise similar benzene sythnesis procedures using well
established chemical techniques and similar counting technology. Wallac 1220 Quantulus
spectrometers are used in both laboratories, with high voltage supply stabilised by manual
high voltage control (McCormac, 1992). The Belfast laboratory measure p decay activity
in 15 mL aliquots for each decadal sample. At Waikato, two samples of benzene of 8.5
mL size are produced for each decadal sample. This ensures Waikato a constant check on
laboratory reproducibility.

We will present the results of an intercomparison exercise designed to assess any offsets
between the two laboratories, describe our pretreatment programme for alpha-cellulose
preparation and present preliminary results of duplicate high precision A14C analyses
from AD 1950 to AD 1720.
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