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Dendroclimatic interpretation of tree-rings in Agathis
australis (kauri). 1. Climate correlation functions and master
chronology.

Brendan Buckley1, John Ogden1*, Jonathan Palmer2, Anthony Fowler1, Jim Salinger4

In this paper we analyse nine existing Agathis australis (kauri) chronologies for their
response to climate, and compare our results with those of previous studies We update
the southernmost chronology, from Katikati, which now extends to the 1997 growth
ring (1997-98 growing season in Southern Hemisphere) We also employ recent
standardisation procedures that have been demonstrated to eliminate the chance of
biasing the chronology indices Climate correlation functions are generated for all nine
kauri chronologies, by correlating chronology indices with meteorological datasets In
an earlier study only a 12 month response window was analysed, combined with
lagging the growth year in order to account for prior-season growth response Our
expanded dendroclimatic response window covers the 21 months from May of the year
of growth (t), back to the previous September (year t - I) There are consistent
significant correlations with climate for all nine kauri sites, most pronounced in the
form of a positive response in season t to precipitation in the previous season (t - 1), and
an inverse response to temperature in the year of growth The most robust climate
signal comes from the Katikati chronology, which has been updated by 16 years to the
1997 growth ring The additional years allow for more degrees of freedom and a better
estimate of the climate correlation functions Correlation and Principal Component
Analyses validate the combining of eight of the nine chronologies into one regional
time series The results presented in this paper are encouraging for future dendroclimatic
research with Agathis australis, towards the goal of long-term reconstruction of climate
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INTRODUCTION

New Zealand is one of only three temperate zone landmasses in the Southern Hemisphere
that extends poleward of 30 degrees South latitude (Fig 1) Its location across the Subtropical
Front, an important oceanographic boundary defined by Nowlin & Khnck (1986), places
New Zealand at a crucial location for detecting changes in broad-scale circulation on time-
scales from decades to centuries For example, New Zealand temperature is known to be
influenced by the ENSO (El Nmo-Southern Oscillation) phenomenon (Folland & Salmger
1995) This is particularly the case for the region surrounding the kauri study area, Salinger
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Fig. 1 New Zealand relative to the major oceanographic boundaries of the southern hemisphere
(adapted from Nowlin & Klinck 1986).

et al. (1994b) demonstrate that the Northland area of New Zealand is part of a coherent region
of precipitation and temperature trends and variability that extends into the South Pacific
(Fig. 2).

Proxy records of climate are valuable for reconstructing natural climate variability over
time-scales from centuries to millenia. Dendrochronology can produce long, annually-resolved
records of past climate, and New Zealand is home to several long-lived tree species with
dendroclimatic potential (Norton & Ogden 1987). Long records are presently being obtained
from subfossil kauri logs excavated from Northland swamps (Palmer pers. comm.), and late
Holocene-aged wood is abundant further south (Ogden et al. 1992). However, the longest
tree-ring climate reconstructions so far developed from New Zealand material extend only
into the 1700s (Norton et al. 1989; Salinger et al. 1994a). Considering that individual trees
can live for more than 1000 years, there is potential for extending the temporal scale.
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Fig. 2 Northern New Zealand giving location of chronology sites and Mangere meteorological
station. Chronology sites are indicated by filled circles and abbreviated names. Triangles indicate sites
from which cores could not be cross-dated by Ahmed & Ogdcn (1985). These sites are being re-
evaluated. Open circles indicate new chronology sites being developed as part of this research programme.
Solid lines delimit the rainfall response areas of Salinger (1979). The dotted line is the southern limit of
kauri. For explanation of abbreviations, see text.

The New Zealand conifer kauri (Agathis australis) has long been recognised as one of the
species most likely to produce long dendrochronological records (Ogden 1978, 1982; LaMarche
et al. 1979). Individual specimens are capable of attaining ages greater than one thousand
years Furthermore, the excavation of preserved logs, buried in swamps for thousands of


