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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 (Rattus exulans) on selected indigenous tree species in coastal
forests ot northern New Zealand are surveyed from recent field sampling and a literature
review Recruitment rates are compared on islands with and without kiore (i) on the
same island before or at the time of rat eradication compared with recruitment some
years later, and (n) on geographically separated islands with and without kiore In
addition kiore-proof exclosurcs enabled some comparisons to be made of seed
germination and survival in the presence and absence of kiore There is evidence that
kiore have substantially reduced recruitment of Pittosporum crassifohum, Poutena
costata Streblus banksu, and Nesteqis apetala by eating the seed Seed consumption
and/or depressed recruitment is demonstrated for Rhopalostyhs sapida, Vitex lucens
and Pisoma brunoniana, but the extent ot recruitment reduction is not yet clear No
depressive effect by kiore on the recruitment ot some species, including Dysoxylum
spectabde Beihchmiedia tawa B twain Corvnocatpus laevigatus, Mehcytus
lamifloms Pseudopanax arboreus P lessonu and Coprosma macrocarpa, has yet
been demonstrated, juveniles remain abundant in the presence of kiore Some tree
species most affected by kiore are now rare in coastal forest of the northern islands and
mainland Evidence from recruitment reduction in these species suggests that the
composition of northern coastal forest before kiore arrived was significantly different
from that of the present It also suggests that if rats are present, current successional
pathways following burning or other disturbance of coastal forest will not restore the
forest to its pre-human composition
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INTRODUCTION

Early Polynesians brought two mammal species to New Zealand, the Polynesian dog or kun
{Cams famiharis L ) and the Pacific rat or kiore (Rattus exulans Peale 1848) It is generally
thought that kiore arrived about 1000 AD (McGlone et al 1994), but an arrival time of 2000
yr BP has been suggested from recent controversial C14 dates, as yet uncorroborated by
archaeological evidence (Holdaway 1996) Either way, the first kiore encountered a flora
whose constituent plants evolved in 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; Bum 1979; Dick 1985; Atkinson 1986).

During the last two decades, second-generation anticoagulants such as brodifacoum have
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become available, and rodents have been eradicated from progressively larger islands (Veitch
& Bell 1990, Taylor & Thomas 1993) including Kapiti Island (1965 ha) Comparisons of
plant and animal populations before and after rat eradication can provide indirect evidence of
the depressive effects of rats on the numbers or age (size) classes of vulnerable species
including plants, but these data need to be checked with more ngorous direct methods

Kiore eat a wide range of plant items, including flower buds, flowers, leaf laminae,
petioles, rhizomes, bark, and shoot apices as well as fleshy fruit, seeds, seed capsules and
seedlings (Campbell 1978, Campbell et al 1984) Although the range of items eaten by kiore
is wide, few plants are affected in more than one way However, even if two or more parts of
a plant or more than one stage of the plant's life cycle are affected, such information does not
by itself demonstrate that kiore suppress the recruitment of that species

This paper follows up previously published and unpublished reports with further sampling,
and examines kiore effects on recruitment of some common coastal trees that they are known
to eat, as well as others where the population structure of the trees suggests failed recruitment
in the presence of kiore It concentrates on changes m population structure after kiore
eradication, together with evidence such as comparisons of plant population dynamics and
forest composition between islands with and without kiore

Table 1 The kiore status of selected offshore

Kiore still present

Little Barrier Island
Hen Island
Fanal Island Mokohinau group
Mauitaha (West Chicken), Chickens group

Kiore have never been present

Poor Knights group (4)

islands of northern New Zealand

Hongiora and 8 others (excluding Middle Chain), Aldermen group
Middle Island, Mercury group
Karewa Island
Ohinauiti
Munwhenua, Chickens group
Motunau (Plate)
Piercy Island
Green Island Mercury group
Sail Rock

Kiore were present but now exterminated

Red Mercury Mercury group
Tintin Matangi
Cuvier Island
Lady Alice Island, Chickens group
Whatupuke Island, Chickens group
Stanley Island, Mercury group
Coppermine Island, Chickens group
Burgess Island, Mokohinau group
Double Island, Mercury group
Middle Chain, Aldermen group
Korapuki Island, Mercury group

Area (ha)

225
196
170
137
102
100
80
56
32
23
18

Island Area (ha)

2817
476

75
22

Area (ha)

271
74
13
5
5
4
36
3
25
1 8

Date of extermination

1992
1993
1993
1995
1993
1991
1994
1990
1989
1992
1986


