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Evidence of widespread, synchronous, disturbance-initiated
forest establishment in Westland, New Zealand.

Andrew Wells, Glenn H. Stewart, and Richard P. Duncan*®

Mature stands of trees dominate Westland forests and young stands are relatively
scarce. To examine this pattern, we collate previously-gathered data on the age and
diameter of trees in 60 forest stands from throughout Westland, and use these data to
estimate the dates at which approximately even-aged cohorts of trees were initiated by
major disturbances. The ages of the oldest tree in each of 80 cohorts were combined to
give a picture of the timing of cohort establishment and the history of major disturbance
in the Westland region.

We identified two periods of greatly increased cohort establishment in the last 600
years, at ¢. 200-300 and 500--550 years ago. During these periods over 70 % of the
cohorts we examined were initiated. These establishment periods were consistent
across all six canopy species in the study, throughout north, central, and south Westland,
and across a range of Jandforms. Our results suggest there have been two major pulses
of tree regeneration in Westland over the last 600 years, although the longer and most
recent pulse may reflect two separate pulses. Many cohorts contained independent
evidence of a catastrophic origin following major disturbances such as floods and
landslips, and we suggest that the pulses of cohort establishment reflect periods when
there was a marked increase in the frequency or intensity of major natural disturbances
throughout Westland. Adjusting for the time taken for trees to grow to coring height
and for a delay in colonisation following disturbance, we estimate that there were
episodes of major natural disturbance throughout Westland around 250-350 and 550—
600 years ago. These dates closely coincide with estimates of the timing of two of the
three last major movements of the Alpine Fault, and less closely coincide with inferred
nationwide periods of increased storminess.
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INTRODUCTION

Pioneers, explorers, and scientists in Westland early this century made two general observations
about the structure of the forests. First, they noted the wide distribution of stands of similar-
sized trees and speculated on their formation. The diaries of explorer Douglas in the 1890s
record his observations of even-sized stands of trees in the valleys and his speculation that
they were the result of synchronous tree regeneration on surfaces exposed by landsliding
(Douglas, in Holloway 1957). Similarly, the first scientists to study Westland’s lowland
Dacrydium cupressinum (rimu) forests proposed that their even-sized structure was a
consequence of even-aged development of trees established in windthrow openings
(Hutchinson 1932). More recently, studies of forest age structure in Westland have verified
that many of these even-sized stands are even-aged (Norton 1983; Stewart & Rose 1989;
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