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APPENDIX 7
SOME FACTORS TO CONSIDER WHEN CHOOSING NEW ISLANDS FOR TUATARA
Tables 5a and 5b illustrate some factors to consider when investigating new islands as possible sites for
tuatara populations. The examples given are islands that have been suggested as possible sites for the
first two new populations of the Brothers tuatara (Table 5a) and for a further population of Cook Strait
tuatara. Further information on factors or questions to consider in transfer attempts should be sought
from Atkinson (1990), Towns et al. (1990) and the Transfer Guidelines For Indigenous Terrestrial Fauna
and Flora (DOC Policy 17 September 1990).
TABLE 5a: Comparison of five islands suggested as possible sites for a new population of the
Brothers tuatara.
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Details from Brian Bell , D. B rown, I. Miller, D. Towns (pers . comm.) or from reference given in body of table, except for number of tuatara
supported.
Approximate number of tuatara supported calculated by assuming a density of 100 tuatura/ha over half of each island, except for South Brother
which probably has only about 25% of its land area suitable for tuatara.

Conclusions from table 5a:
Both Titi Island and Outer Chetwode Island appear to have considerable potential for tuatara and should
be investigated further. The fauna on Titi Island has been degraded by the past presence of Norway rats,
which have now been eradicated. Wekas would need to be removed from both Inner and Outer
Chetwode Island , should Outer Chetwode be chosen for tuatara. Both Titi and Outer Chetwode would
probably benefit from re-stocking with small petrels to enhance their suitability for tuatara. Duvaucel's
gecko may be present on Outer Chetwode, but would not necessarily be harmed by tuatara as this species
co-exists with tuatara on many other islands. The release of tuatara on Titi or Outer Chetwode need not
be in conflict with the possible release of other threatened species such as the saddleback there (Roberts,
1 990), provided all desired uses of the island are considered from the outset and releases are timed and
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located accordingly. Motuara Island also appears to have similar biological potential for tuatara once
kiore are eradicated, but is probably not appropriate as a sanctuary for the rare Brother Island species in
the short-term because of its unrestricted public access.
South Brother Island is in more-or-less pristine condition and the release of tuatara here would conflict
with recommended transfer policy (Atkinson, 1990; Towns et al., 1990); its very small size of
(suboptimal) habitat and its extreme difficulty of access also make it unsuitable (it should, however, be
searched to determine whether tuatara already exist there). Mana Island has the potential to support a
very large population of tuatara, but appears unsuitable in the short-term until a restoration/recovery plan
is prepared for the island.
Somes Island in Wellington Harbour once supported a tuatara population and has the potential to do so
again. It was not considered as a desirable site for either of the first two releases of Brothers tuatara
because the high level of human activity on this island make; it potentially more vulnerable to rodent reintroduction, but may be appropriate as a site for Cook Strait tuatara (see below).

TABLE 5b: Comparison of three islands suggested as possible sites for a new population of the Cook
Strait tuatara.
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Conclusions from Table 5b:
Of the three islands listed here, Maria is considered as a possible site for Brothers Island tuatara in the
longer term, so it might be decided that this species should be given priority there over Cook Strait
tuatara. Tinui Island has Norway rats, but a feasibility study to assess the potential to remove these and
restore habitats on the island has been developed so it may be suitable for tuatara in the future. A rei ntroduction of Cook Strait tuatara to Somes Island is the subject of a current proposal (see Objective
1 3). The primary purpose of establishing a further population of Cook Strait tuatara is to allow the
public to see the animals in the wild under controlled conditions (Objective 13), so questions of control
of access and impacts of visitation on other island values will need careful consideration.
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APPENDIX 8: IMPACT ASSESSMENT
Introduction
The major actions proposed in this recovery plan for the next five years are the eradication
of kiore from seven islands, and the (re)establishment of tuatara populations on eight islands
(three reintroductions to supplement or re-establish nearly extinct populations; three
reintroductions to islands where tuatara have been extinct for about 100-200 years; and two
introductions to islands where tuatara are not known to have definitely been present). These
actions have implications for the existing endemic fauna of these islands, for endemic
species that might be introduced in the future to these islands, and for two introduced
mammals (kiore, rabbits) currently present on some tuatara islands. Possible impacts from
these proposals are discussed below.
Implications of proposed mammal eradications
Both kiore and rabbits were introduced to New Zealand by humans and are thus not part of
our native fauna. More are widely distributed throughout South-East Asia, Indo-Malaya,
the Pacific Islands and some islands in the Indian Ocean (Atkinson and Moller 1990). They
were brought to New Zealand by the Polynesians, who arrived about 1000 AD, and kiore
have since spread either accidentally or deliberately to many offshore islands. The dates that
kiore first appeared on islands inhabited by tuatara are not known and may for at least some
islands have been as recent as 100-200 years ago. Kiore apparently had both positive and
negative outcomes for the Maori: they were eaten, but also probably contributed to food
spoilage; the extent of a possible role in the spread of disease is unknown (Atkinson and
Moller 1990).
Kiore became almost extinct on the New Zealand mainland following the introduction and
spread of European rodents. However, they still survive in Fiordland and on many offshore
islands, most uninhabited by tuatara. Research is currently being carried out to establish
whether there is significant genetic variation among these kiore populations. Excluding
Fiordland, kiore were present in 1984 on 55 offshore islands totalling 240,928 ha in area.
Between 1984 and 1991 they were eradicated from four of these islands totalling 124 ha.
This recovery plan advocates their eradication on a further seven (854 ha) by 1995; this
represents 13.7% of the 1991 total of 51 populations and only 0.4% of the 1991 total of
240,804 ha occupied. Thus, the magnitude of the eradications proposed is small and will
have no significant effect on the survival of kiore in New Zealand.
Rabbits are present on one island (Stanley) occupied by tuatara. Rabbits were introduced
to New Zealand by Europeans in 1777 (Gibb and Williams 1990), and to Stanley about the
turn of this century (Towns et al., 1990). There is no evidence that the population on
Stanley is genetically distinct from any other population in New Zealand. Rabbits remain
widespread throughout much of the North and South Islands and their eradication from
Stanley has no implications for the survival of the species in New Zealand.
Both circumstantial and experimental evidence indicates that kiore and rabbit eradication will
have many significant benefits for the flora and fauna of these islands, independent of
benefits to tuatara. These include increased forest regeneration, and increased abundance
of invertebrates, lizards and small seabirds (Towns, 1991 and pers. comm.).
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Impact of tuatara (re)introductions on existing and potential endemic island fauna
(Re)introduced populations of tuatara are unlikely to have significant undesirable impacts
on the physical environment of their islands. The only major physical modification carried
out by tuatara is burrow construction, but the extent of this will probably be insignificant
compared with the burrowing activities of co-existing healthy seabird populations. The
impact of tuatara on the flora will also probably be small.
Tuatara are primarily
insectivorous carnivores, and although fragments of plant material (stems, etc.) have been
found in their faeces (Walls, 1981) this probably represents material accidentally ingested
when catching animal prey. The movements of tuatara about the forest floor could reduce
seedling establishment to a small extent, but again the effect is likely to be negligible
compared with that caused by healthy seabird populations.
The primary impact of (re)introduced tuatara is likely to arise from predation on prey
species. Total daily intake of prey species by tuatara has never been measured and thus it
is difficult to predict quantitatively what the overall impact of (re)introduced tuatara might
be. Qualitatively, their effect is likely to be much smaller than for an introduced mammal
or bird species reaching similar body size and density. This is because reptiles, which are
cold-blooded, require only about 10% the level of energy intake required by mammals or
birds of the same size (Pough, 1980). Furthermore, tuatara are likely to have even lower
food requirements than most other reptiles, because their metabolic rates are extremely low
as a consequence of adaptation to cool temperatures (Wilson and Lee, 1970; Wells et al.,
1990). Captive tuatara are, for instance, known to survive months without food (Buller,
1877, 1879).
Dietary studies on Stephens Island indicate that the impacts of introduced tuatara are likely
to be greatest on ground-dwelling invertebrate prey (see Appendix 1). The major prey item
i s likely to be beetles such as Mimopeus species, although further information on the diets
of genetic stocks of tuatara other than the Cook Strait form would be helpful. Provided that
healthy populations of invertebrates are present, the impact of (re)introduced tuatara on
lizard and bird populations is likely to be small. Diurnal Leiolopisma skinks are too fast to
be frequently caught by tuatara, and nocturnal geckos (Hoplodactylus spp.) are probably too
arboreal and fast to be frequently caught. Nocturnal Cyclodina skinks are probably also too
fast to be predated in significant numbers. Seabird chicks are probably taken only by adult
tuatara and only those species breeding during late spring-autumn would be vulnerable, as
tuatara have low activity over winter. Strong evidence of the ability of rare species of
lizards and invertebrates to co-exist with safely with tuatara comes from Middle Island in
On Middle, tuatara co-exist with the
the Mercury Group and from Stephens Island.
endangered tusked weta as well as 10 species of lizards, including two endangered species
of Cyclodina. On Stephens, rare giant weta and seven lizard species, including the rare
striped gecko Hoplodactylus stephensi, co-exist with a high density of tuatara.
Tuatara (re)introductions will only take place following an approved DoC Transfer Proposal,
which will i nclude assessment of the impact of tuatara on any sensitive species. Where
necessary, tuatara could be released on a distant part of the island from that where sensitive
species are present or to be introduced, or even penned where necessary until potential prey
populations have reached a pre-determined target population size. This may be particularly
relevant for islands recently inhabited by rats, on which prey abundance is likely to be
depleted and may take several years following rat eradication to recover. Overall, however,
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the small number of individual tuatara likely to be available for reintroduction, plus their low
energy intake, sedentary behaviour, low growth rate, prolonged time till sexual maturity and
l ow reproductive rate, mean that the impact of tuatara (re)introductions will probably be
small for many decades. Prey species are smaller, faster to mature and reproduce more
quickly than tuatara, and are thus likely to recover more rapidly following rat eradication
than are tuatara, which will probably take decades to even double in numbers. For instance,
based on estimates for nesting frequency, clutch size, incubation success, juvenile
survivorship and age till maturity on Stephens Island, an introduced population of 20 adult
tuatara (five males, 15 females) would require about 15-20 years to reach double the number
of adults (40).
Finally, because of the lack of information on potential success and impacts of (re)introductions of tuatara, it is important that well-monitored trials with releases of both juvenile
and adult tuatara are carried out in the near future. Efforts under discussion to re-establish
non-endangered genetic stocks of tuatara on islands such as Whale and Somes useful in this
regard. Research to monitor the effects of introduced tuatara on invertebrate populations and
the extent of tuatara dispersal from the release site would be valuable.
Conclusions
The tuatara (re)introductions proposed here have implications for both introduced mammals
and for endemic species potentially or currently present on islands proposed for (re)introduction attempts. More eradication will be required on seven islands representing 0.4% of
the area inhabited as of 1991 on offshore and outlying islands in New Zealand by kiore.
Eradication will thus have no significant effect on the total area occupied by this introduced
species in New Zealand, but will have highly significant positive effects for tuatara. The
re-establishment of healthy populations of tuatara on seven islands previously occupied by
kiore represents 23% of the current number of tuatara populations. More eradication on
these seven islands and rabbit eradication on Stanley will benefit many other aspects of the
biota of these islands in addition to tuatara.
The impact of (re)introduced tuatara will probably be greatest on ground-dwelling
i nvertebrate prey. To help predict the effects of tuatara (re)introductions on endemic faunas,
research on diets of the different types of tuatara would be useful. DoC Transfer Proposals
are required before the release of tuatara on any island, and these will highlight the presence
of species sensitive to introduction of tuatara. Where necessary, restocking of invertebrate
food supplies and/or temporary penning of released tuatara could be considered. However,
(re)introduction of tuatara need not prevent the introduction or survival of rare prey species
on the same island, provided the introductions are spaced appropriately in both space and
time. Finally, the low metabolic rate, long time till sexual maturity, and low reproductive
rate of tuatara, and the low numbers proposed for release, suggest that the impact of
(re)introduced tuatara will probably be small for many decades, and much less than the
effect that kiore had prior to eradication.
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