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Abstract The diet of tuatara was investigated on
kiore-inhabited Lady Alice Island in the Hen and
Chickens Group, northern New Zealand, between
1993 and 1994. Both dietary (targeted) and inedible
(incidental) items were eaten by tuatara. Dietary
items recorded were exclusively invertebrate in ori-
gin. Estimates of environmental availability of in-
vertebrates and indicated that the prey consumed
were strongly selected by size and by taxa. Beetles,
insect larvae, arachnids and weta comprised the
greatest proportion of total diet, appeared in the
greatest number of stomachs and were taken in ex-
cess of their abundance. Most prey were >10 mm in
length, despite an abundance of smaller prey in the
environment. The risk of predation by tuatara was
greatest for terrestrial invertebrates and least for ar-
boreal species. The composition of diets by habitat
was largely similar between mid-successional
kanuka (Kunzea ericoides) and late successional
mixed broadleaf forest. The size distribution of prey
eaten by tuatara in kanuka habitat during autumn,
and the low number of tuatara yielding dietary sam-
ples, are discussed in terms of food competition with
kiore. Overall, the foraging behaviour of tuatara was
not obviously different on rodent-free compared to
kiore-inhabited islands, either indicating that food
competition is insufficient to influence diet, or that
tuatara are unable to change their feeding behaviour
under a higher degree of competitive pressure for
prey items. Clear support for either hypothesis is
lacking.
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INTRODUCTION

The two species of tuatara (Sphenodon) are restricted
to approximately 30 islands around the coast of New
Zealand (Cree & Butler 1993). As ground-based
primary predators, tuatara consume a wide range of
prey species. Foods include seabird adults, chicks
and eggs (Walls 1981), skinks, geckos, frogs
(Newman 1977), and even other tuatara (Daugherty
& Cree 1990; Fraser 1993), as well as an enormous
range of invertebrates (Walls 1981). Studies of their
foraging ecology and feeding behaviour have fo-
cused on tuatara from rodent-free Stephens Island,
where large beetles (> 10 mm in length) dominate
adult and juvenile diets (Walls 1981; Fraser 1993).
Tuatara on Stephens I. are highly selective of prey
group, but feed opportunistically within these
groups.

Nine islands which support tuatara also have, or
had until recently, populations of the introduced
Polynesian rat or kiore (Rattus exulans) (Cree &
Butler 1993; R. Pierce pers. comm.). The kiore has
been implicated in the local extinction or decline of
a wide range of native vertebrates and invertebrates
(Atkinson & Moller 1990, and refs. therein), al-
though much of this evidence remains circumstan-
tial (Craig 1986). As with tuatara, the animal
component of the kiore diet consists almost exclu-
sively of invertebrates (Bettesworth 1972; Bunn
1979; Bunn & Craig 1989; Newman & McFadden
1990; Roberts & Craig 1990), of which beetles are
among the most frequent and abundant prey (Ussher
1995).

Three islands that still support kiore (or did until
recently), also have substantial populations of north-
ern tuatara (S. punctatus punctatus) (Cree & Butler
1993). General descriptions of the diets of tuatara in
the presence of kiore have been published (Newman
& McFadden 1990) but little is known of the spe-
cific prey groups or of the feeding behaviour
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involved. This study aims to describe the feeding be-
haviour and foraging ecology of tuatara sympatric
with, or allopatric with, kiore. It also aims to pro-
vide baseline information for a larger study assess-
ing the impacts of kiore on native biota.

STUDY AREA

Tuatara diet and the availability of invertebrates were
studied on Lady Alice I. (138 ha) in the Hen and
Chickens Group (35°50'S, 174°45'E), situated
10 km off the coast of Whangarei, northern New
Zealand. Because tuatara are inactive over the colder
winter months (Cree & Butler 1993) visits to the is-
land were restricted to the spring (mid-September),
summer (late February) and autumn (mid-May)
months of 1993 and 1994.

Lady Alice I. is the most modified of the Chick-
ens Group. In the early 1900s, forest was cleared and
stock farming established at one end of the island
(Hayward & McCallum 1984). Mid-successional
kanuka (Kunzea ericoides) forest and late succes-
sional mixed broadleaf forest are now the two domi-
nant and structurally distinct vegetation types. To
account for possible differences in foraging ecology
between habitats, diets of tuatara were described in
both. Movement of tuatara between study sites or
adjacent forest types during foraging was considered
unlikely, because the sites were separated by ap-
proximately 1 km; adult tuatara seldom move far
(see Newman & McFadden in press), and there were
non-sampled, 200 m wide 'buffer' strips between
habitats.

The least disturbed (late successional) mixed
broadleaf forest was dominated by kohekohe
(Dysoxylum spectabile), karaka (Cornynocarpus
laevigata), puriri (Vitex lucens), tawapou (Plancho-
nella novo-zelandicd) and pohutukawa (Metro-
sideros excelsa). The understorey consisted of
immature forms of the above canopy trees, plus
kawakawa (Macropiper excelsum) and karamu
(Coprosma spp.). The mid-successional regenerat-
ing forest was dominated by mature, aging kanuka
below which broadleaf species, kawakawa,
hangehange (Geniostoma rupestre) and karamu
grew. Study sites were sampled over two week pe-
riods at each season and at similar times within sea-
sons during both years.

MATERIALS AND METHODS

Tuatara diets
Tuatara typically shelter in underground burrows
(usually seabird burrows) by day, and emerge at
night to feed. Individuals active on the forest floor
were caught by hand after methodically searching
the same areas of habitat on each visit. The stom-
achs of all individuals caught were sampled. Stom-
ach contents were flushed (see Legler & Sullivan
1979) out onto a fine sieve (0.5 mm mesh) using a
modified garden pressure sprayer (brand Cambrian)
and the regurgitated food preserved in 70% alcohol
until analysis. Tests made before sampling indicated
that a single stomach-flushing was sufficient to ob-
tain the entire stomach contents.

Samples were placed on petri dishes and divided
into quadrats, and then separated into specific dietary
constituents. Their relative volumes were estimated
to the nearest 5% under a stereo-microscope. Items
were initially separated into animal and non-animal
groups, after which the animal component was di-
vided into vertebrate and invertebrate constituents
and identified to Order or Family level. Unknown
species were added to a reference collection of in-
vertebrates on the study island. Prey were cate-
gorised according to body length of whole specimens
(collected from the study areas) into three classes,
<3 mm, 3-10 mm or >10 mm in length. Snails are
eaten whole by tuatara, which allows easy estima-
tion of size.

Invertebrate availability
Environmental abundance and diversity of inverte-
brates was estimated simultaneously with tuatara
diets, using pan-traps to sample litter-dwelling in-
vertebrates. Pan-traps consisted of a clear plastic dish
(approximately 24 x 16 X 4.5 cm) placed flat on top
of the leaf litter and filled Vi full with a mixture of
water and detergent (to ensure removal of water sur-
face tension). The upper lip of each trap was made
level with the leaf litter by packing the external sides
of each trap with soil and leaf litter. Twenty pan-traps
were placed at 10 m intervals in broadleaf habitat.
Invertebrates were not sampled from kanuka habi-
tat, because sampling effort was pre-determined by
a wider study of kiore interactions with tuatara. Traps
were set for periods of 4-5 days on each trip and
emptied every 24 hours.

Analysis
Individual tuatara ate relatively few (numbers and
diversity) food items compared with the extensive


