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Effects of kiore (Rattus exulans Peale) on recruitment of

indigenous coastal trees on northern offshore islands of New
Zealand

D. J. Campbell, I. A. E. Atkinson*

Possible effects of kiore (Rartus exulans) on selected indigenous tree species n coastal
forests of northern New Zealand are surveyed from recent field sampling and a hterature
review Recruitment rates are compared on 1slands with and without kiore (1) on the
same 1sland betore or at the tume of rat eradication compared with recruitment some
years later, and (11} on geographically separated 1slands with and without kiore In
addition kiore-proot exclosures enabled some comparisons to be made of seed
germmation and survival in the presence and abscnce of kiore There 1s evidence that
kiore have substantially reduced recruitment ot Pittosporum crassifoltum, Pouteria
costata Streblus banksu, and Nestegis apetala by eating the seed Seed consumption
and/or depressed recruitment s demonstrated for Rhopalostyiis sapida, Vitex lucens
and Pisoma brunoniana, but the extent of recruitment reduction 1s not yet clear No
depressive cffect by kiore on the recruitment of some species, including Dysoxy lum
spectabile Beilschmiedia tawa B tarairt Corvnocarpus laevigatus, Melicytus
ramiflorus  Pseudopanax arboreus P lessonu and Coprosma macrocarpa, has yet
been demonstrated, juvemles remain abundant in the presence of kiore Some tree
species most aftected by kiore are now rare m coastal forest of the northern 1slands and
mainland Ewvidence from recruitment reduction 1n these species suggests that the
composition of northern coastal torest before kiore armved was significantly different
from that of the present It also suggests that 1f rats are present, current successional
pathways following burning or other disturbance of coastal forest will not restore the
forest to 1ts pre-human composition

Kevwords seed predation Pitfosporum crassifolium Pouteria costata  Streblus banksu Nestegis apetala
Rhopalost s sapida Pisonia brunomana b itex lucens forest composition 1sland-1ecovery model

INTRODUCTION

Early Polynesians brought two mammal species to New Zealand, the Polynesian dog or kurn
(Canis famihiaris L) and the Pacific rat or kiore (Rattus exulans Peale 1848) It 1s generally
thought that kiore arrived about 1000 AD (McGlone et al 1994), but an arrtval time of 2000
yr BP has been suggested from recent controversial C'* dates, as yet uncorroborated by
archaeological evidence (Holdaway 1996) Either way, the first kiore encountered a flora
whose constituent plants evolved 1n the absence of browsing mammals some 90% of the
trees and shrubs possess fleshy fruit, but most fruit are < 8 mm diameter (Burrows 1994)
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Fig. 1 Locations of island groups referred to in the text.

Kiore became widespread on the three main islands, and reached many of the offshore
islands (Atkinson & Moller 1990).

That kiore eat seed of native trees and shrubs was recognized last century, and they were
then described as “vegetarian” and “harmless” (e.g., Colenso 1891, White 1895). The view
that kiore were harmless to the native biota had not changed fifty years later (Wodzicki
1950), although evidence of kiore eating carrion and their possible predation on birds and
their eggs had been documented by Stead (1936). More recently, kiore have been increasingly
implicated in the declines of small indigenous animals (e.g., Thoresen 1967; Crook 1973;
Whitaker 1973, 1978; Imber 1975, 1978; Atkinson 1978; Ramsay 1978; Watt 1986; Newman
1988; Booth 1995). The Pacific rat is now regarded as one of the nine most widespread
species responsible for species extinctions on islands (Atkinson 1996). In contrast, studies of
the possible effects by kiore on indigenous plants are limited in number and scope (Campbell
1978; Campbell et al. 1984; Bunn 1979; Dick 1985; Atkinson 1986).

During the last two decades, second-generation anticoagulants such as brodifacoum have






