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S U M M A R Y 

The gecko Hoplodactylus pacificus and the skinks Leiolopisma suteri, L. 
smithi, L. pseudornatus and L. moco, are recorded from the Moturoa Island 
group. H. pacificus, L. suteri, and L. smithi were found on Whale, Green, 
Sugarloaf and Moturoa Islands, while L. pseudornatus and L. moco were found 
only on Whale Island. The latter species has not been previously recorded from 
this group. One juvenile L. suteri was also identified from Rocky Island. 

I N T R O D U C T I O N 

The observations on which this paper is based were made during the 
Auckland University Field Club Scientific Trip to the Moturoa Island Group, 
8-16 May, 1977. The islands lie to the northeast o f Cape Karikari in Northland 
and are centred on latitude 34° 47 ' South and longitude 173° 22' East. A full 
description of the physiography and history of the islands is given by Wright 
(1977). 

The Moturoa Island group has been visited in the past by a University of 
Auckland Zoology Department group which found H. pacificus, A . smithi and L. 
suteri common on all islands (Robb pers. comm.). A Wildlife Service party which 
visited the group in 1968 also found lizards to be abundant (Adams 1971). 
Specimens collected by Adams were identified by Robb as L. alani and a large 
form of L. pseudornatus, in addition to the species mentioned above. McCann 
(1955) recorded H. pacificus from the Moturoa group. 

Rats are now believed to be an important direct or indirect control on lizard 
populations in New Zealand, with lizard faunas fewer in species and individuals 
on rat infested islands than on rat free islands (Robb 1973, Whitaker 1973, 
Towns 1972b). The Moturoa Islands are one o f the few rat-free groups remaining 
and as such are ecologically interesting and important for conservation. Whale 
Island is particularly interesting by virtue of its covering of early serai vegetation 
after having been extensively disturbed by farming activities, while remaining 
completely free of introduced mammals of any description. The three other 
major islands are more typical rat-free offshore islands, extensively burrowed by 
petrels and covered by petrel-scrub, dominated by taupata (Coprosma repens). 

The aim of this work was to record the reptile species present on the group, 
and to compare their ecology with the reported situations on other rat-free, and 
also rat-infested, offshore islands. Most time was spent on Whale Island, with 
short visits to Sugarloaf, Green, and Moturoa Islands. Due to the precipitous 
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nature of the shoreline, and extensive petrel burrowing of the interior, only a 
small portion o f Moturoa Island was searched. 

M E T H O D S 

A l l lizards were captured by hand after searching what appeared to be 
suitable habitat. They were weighed to the nearest 0.5g using a 0-30g spring 
balance, and their snout to vent length ( S V L ) measured to the nearest millimetre 
with calipers. Lizards were also observed under natural conditions by day and 
night on Whale Island to obtain a better idea of relative densities and activity 
cycles. 

A subjective method of estimating population density was applied as 
described by Towns (1972b), using a three point relative abundance scale based 
upon ease of capture: 
1. Abundant: animals were present in every suitable area searched. 
2. Common: animals found fairly easily. 
3. Uncommon: a few specimens found after much searching. 

R E S U L T S 

A list of species present on each island with their relative abundances is 
shown in Table 1. Ranges, means and standard deviations of weight for each 
species on each island are shown in Table 2, and snout — vent lengths in Table 3. 
Following are descriptions of the species found and the habitats occupied by 
each. 

Hoplodactylus pacificus: 
H. pacificus was the commonest lizard on the Moturoa group. It was found 

on all four o f the islands visited, occupying a variety of habitats from coastal 
boulder beaches and rock platform vegetation, to petrel scrub, teatree 
(Leptospermum scoparium) and flax (Phormium tenax) covered areas inland, 

Species Whale Island Sugarloaf Island Green Island Moturoa Island 

H. pacificus A A A t i n 

L. suteri c C C Un 

L. smithi Un Un C Un 

L. moco Un 

L. pseudornatus C N.S . 
L. alani N.S. 

Table 1. Distribution and relative abundance of lizard species on the Moturoa Island Group. 
Key to abbreviations: A = Abundant; C = Common; Un = Uncommon; N.S. = Reported but 
not seen on this visit. 
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Species Whale Island Sugarloaf Island Green Island Moturoa Island 

H. pacificus (20) 5.5 ± 2 ( 1 - 9 ) (10) 7 ± 2 (4-10) (9) 7.5 ± 1 (6-8) (2) 3,3. 

L. suteri (11) 12 ± 6 (1-22) (7) 9 ± 7 . 5 (1-20) (2) 0.5, 3. -I., smithi (3) 2.5 ± 0 . 5 (2-2.5) (2) 2 ,2 . (3) 2.5 ± 0 . 5 (2.5-3) (2) 3,3. 

/.. moco (1) 4. 
/.. pseudornatus (6) 3.5 ± 2.5 (1-6) 

Table 2. Number of animals in sample, mean weights with standard deviations, and range of weights for 
each species on each island. (Weights in grams.) 

Species Whale Island Sugarloaf Island Green Island Moturoa Island 

//. pacificus (20)62 ± 8 (34-73) (10) 67 ± 5 (60-76) (9) 73 ± 2 (70-76) (2) 47, 53. 
L. suteri (11) 80 ± 17 (36-101) (7) 68 ± 30 (34-95) (2) 32,55 -L. smithi (3) 50 + 2 (49-53) (2) 54,40 (3)51 ± 3 (49-53) (2) 53, 53. 
/.. moco (1) 60. 

L. pseudornatus (6) 54 ± 9 (42-67) 

Table 3. Number of animals in sample, means S V L s in mm with standard deviations, and range of S V L 
for each species on each island. 

being absent only from the grassland on Whale Island. The animals were of the 
form of //. pacificus (given the rather inapt common name of Hauraki G u l f 
Gecko by Sharell - 1966) which is found in scattered populations from North 
Cape to Taranaki, usually in inland situations. However, the Moturoa animals 
were smaller than most from the mainland, resembling most closely those from 
Cape Karikar i , as might be expected from their geographic proximity. Seven 
animals from Cape Karikari varied from 63-67.5mm S V L . This was not 
significantly different from my samples from Whale and Sugarloaf Islands (see 
Table 3) and likewise there was no significant difference in S V L between 
samples from these two Islands. However t-tests showed that animals from Green 
Island were significantly larger than those from Whale and Sugarloaf Islands and 
Cape Karikari . (P< 0.99 for all these cases). 

A variety of colour patterns were found among H. pacificus. Four of these 
corresponded roughly to McCann's (1955) patterns b, c, d and e, and a fifth 
consisted of discrete patches of lighter colouring alternating either side of the 
mid-dorsal line. 

Leiolopisma suteri: 
L. suteri was common on all the islands visited except Moturoa, where only 

one hatchling was seen. However, only a small portion of the coastline was 
covered on Moturoa, and this was a rock platform with very little cover suitable 
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for lizards. A lizard collected by A . E . Wright on a brief visit to Rocky Island was 
also identified as a juvenile L. suteri. 

On Whale Island L. suteri was found under rocks, driftwood, and seaweed at 
high tide level on the boulder beaches during the day, and specimens were seen 
there and on open coastal rock platforms at night. On Green and Sugarloaf 
Islands the animals were found beneath herbaceous vegetation at the interface 
between the petrel-burrowed scrub, and the rock platforms. 

The mean S V L of 14 adults from Whale and Sugarloaf Islands was 86mm. 

Leiolopisma smithi: 
This species was surprisingly uncommon. Although present on all islands, it 

occurred at much lower densities than it reaches at many localities on the 
mainland, such as Ocean Beach, Whangarei Heads. 

Although no scale counts were made, the L. smithi on the Moturoa group 
probably belonged to the smaller, more common subspecies, L. smithi smithi as 
the largest specimen measured was only 54mm S V L . 

On Whale Island L. smithi was found near the tops of the boulder beaches 
above high tide mark, and also in the buffalo grass on the slopes behind the 
beaches. As well as those captured, which were judged to be juveniles born the 
previous season, one young of the year was seen near high tide mark, and one 
larger animal in the buffalo grass. Although the numbers of animals seen were so 
low that no definite conclusions can be drawn, it appeared that the smallest 
animals lived lowest down on the shore, and that they moved up the shore as 
they matured. 

On the other islands of the group, L. smithi was found together with H. 
pacificus and L. suteri under mat vegetation and loose stones at the top of the 
rock platforms. 

L. smithi are notable for their many colour forms. Colour and pattern are 
usually constant within a population, but may vary widely between populations 
separated by only short distances (Towns 1974, and pers. obs.). The specimens 
handled on the Moturoa Islands were typically varied, but with the small 
numbers involved it was not possible to tell whether the variability was mainly 
within or between populations or both. On Whale Island some were black, and 
some were brown heavily speckled with black. On Sugarloaf one animal was 
black and one greeny-grey, while on Green Island the animals were speckled 
brown with quite bright mustard yellow bellies. Finally on Moturoa Island the 
two animals seen were an olive-brown colour. 

Leiolopisma moco: 
Only one specimen of moco was captured, although others were seen 

among buffalo grass at the top of Whale Island. However, in view of their very 
fast movements, and the difficulty of seeing them among the grass, they were 
probably more common than they appeared to be. Probably because of this 
elusiveness this species has not been recorded previously from the Moturoa 
group. (See Fig. 1). 
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Fig. 1. Leiolopisma moco from Whale Island, Moturoa Group 

Leiolopisma pseudornatus: 
These animals were similar to the larger of the two forms found in the 

Auckland region which until recently were both known as L. pseudornatus, and 
differed from those studied by Fawcett (1964) only in the lack of the orange or 
pink suffusion on the belly (see Fig. 2). (The correct name for the smaller form 
is now known to be L. ornatum — Robb pers. comm.). In the Whale Island 
specimens the belly was dirty white in colour, lightly speckled with grey. 
Specimens of L. pseudornatus were seen only on Whale Island where they were 
found under cover in the small patches of taupata scrub and the bases of flax 
bushes. Adams collected, and Robb identified, animals similar to these, but 
noticably larger and lighter in colour, on Moturoa Island, but none were seen on 
that island during the short time spent there on the present visit. 

Leiolopisma alani: 
Moturoa Island is given as a locality for this species in the description by 

Robb (1970), on the basis of specimens collected by Adams, but no specimens 
were seen on this visit. 
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Fig. 2. Leiolopisma pseudornatus from Whale Island, Moturoa Group. 

DISCUSSION 

Effect of kiore 
The kiore, Rattus exulans, introduced by Maoris to much of New Zealand in 

pre-European times, has been suggested by several authors as an important 
predator and/or competitor of lizards on offshore islands (Towns 1972b, Towns 
and Hayward 1973, Robb 1973, Whitaker 1973). Bettesworth (1972) found 
lizard remains in the stomach of a kiore. Whitaker (1973) has published a 
comparison o f the lizard faunas of rat-infested and rat-free islands, showing a 
reduction of numbers of species and ind iv idua l where rats were present, and 
also a reduction of the range of habitats used on rat infested islands. 

The Moturoa Islands are typical rat-free islands, with lizards abundant. H. 
pacificus is found in all habitats except open grassland and L. suteri is found 
among halophytes at the top of rock platforms, both species foraging in the 
open at night. On islands where rats are present both species are restricted to 
boulder beaches (Towns 1972b, Whitaker 1968b, 1973). L. alani has not been 
reported from rat-infested islands. These observations support Whitaker's 
findings, and emphasize the importance of vigilance against rats gaining access to 
the remaining rat-free islands. 
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Notable absences from the reptile fauna 
The most notable absence from the herpetofauna of the Moturoa Islands is 

the Tuatara, Sphenodon punctatus, which has never been seen on the islands 
despite searches by Robb and party, the Wildlife Branch party and by myself. 
The islands apparently offer good Tuatara habitat, being rat-free and riddled 
with petrel burrows, and harbouring large numbers of lizards and insects (pers. 
obs.), so the absence o f tuataras is difficult to explain. 

Another reptile found on many offshore islands, including the Cavalli Islands 
and Stephenson's Island to the south (P. Miller, J . Robb, pers. comm.) is the 
giant gecko Hoplodactylus duvauceli. This species has not been reported from 
the Moturoas, and no sign o f it was seen on this visit. 

Leiolopisma ornatum (formerly L. aeneum plus L. pseudornatus in part) is 
found throughout Northland and has been reported from several offshore 
islands, including Whale Island, Bay o f Plenty (Towns 1971), Red Mercury 
Island (Towns 1972b) and Great Barrier Island (pers. obs.). This species was not 
seen on the Moturoas, but as it is small and secretive, and is frequently found at 
lower densities than many other species, it could have been present but 
overlooked. 

The northern form o f the green gecko Naultinus elegans is found on the 
adjacent Karikari Peninsula, but was not seen on the islands despite the presence 
of suitable habitat on Whale Island. However, this habitat may be of very recent 
origin, as the previous farming of the island wil l have vastly altered the 
vegetation. If the original vegetation was similar to that present on the other 
islands of the group the absence of N. elegans is easily explained as this species 
which normally inhabits Leptospermum scrub has not been found on "petrel" 
islands. The same applies to the forest gecko Hoplodactylus granulatus, which is 
not found on the mainland in the Far North , further reducing the chances of it 
colonising these islands. 

Leiolopisma alani (from Moturoa Island and part of the Mercury group), L. 
oliveri (from the Poor Knights), L. pachysomaticum (Aldermen group and part 
of the Mercury group), L. macgregori (Sail Rock and Mana Island) and L. fallai 
(Three Kings) are all restricted to islands off the coast of the North Island of 
New Zealand. They appear to be allopatric, and may occupy equivalent 
ecological niches. If this is so the presence of L. alani on Moturoa Island would 
preclude colonisation of this island by any of the others. 

Local race formation 
On the basis o f their broad sympatry, and numerous though minor 

morphological and ecological differences it seems likely that the "Hauraki G u l f 
Gecko" is a good species, and not merely a form of H. pacificus, as it is regarded 
at present. This was first suggested by Sharrell (1966), who unfortunately used 
an unreliable character — the orange nape marking — to distinguish this form. 
While unique to this form this marking is not found in all specimens, and cannot 
be used in classification for this reason. Further work on the taxonomy o f the H. 
pacificus group is under way (Robb pers. comm.). 
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Within this form there appears to have been rapid local race formation, in 
common with most other New Zealand lizard species. The animals on the 
Moturoa Islands, in common with those of Cape Karikari are smaller than those 
of surrounding populations - e.g. 25 adults examined by Whitaker (1968b) on 
the Poor Knights group averaged 80.8mm S V L , with a range of 69-94mm, 
compared with an average of 66.0mm S V L , with a range of 47-76mm, in the 
Moturoa Island animals. The Cape Karikari animals also differ in having almost 
black tongues, in contrast to the pinkish tongues of animals from other areas. 
Unfortunately tongue colour was not noted in the Moturoa specimens. The 
significant difference in size between animals on Green Island and those on the 
other islands of the group, and the nearby mainland is difficult to explain, 
considering the great similarity o f habitats in these neighbouring areas. 

suteri also appears to have two forms although these are much less distinct 
than those of H. pacificus, being separated only by size (Towns 1972a). The 
mean adult S V L of 86mm found in this study agrees well with McCann's figure 
of 87mm for this dimension (McCann 1955), and is close to Whitaker's mean of 
87.5mm for the Poor Knights Islands (Whitaker 1968a), and means of 89mm for 
Cuvier Island, 91.5mm for Burgess Island, Mokohinau group, and 94mm for the 
Aldermen Islands (Towns 1972a). On inner islands of the Hauraki G u l f 
(Motutapu, Waiheke etc.) adults average only 79mm S V L , with few reaching 
more than 85mm (ibid). Towns suggests that this size difference may be due to 
one or a combination of the following factors: warmer climate allowing 
increased foraging time on outer islands, greater availability of food on outer 
islands, and greater longevity on outer islands. However in my opinion it seems 
likely that the differences are genetical, representing slight divergences between 
the populations in response to these environmental differences, rather than a 
phenotypic response to the environmental differences as Towns implies. This 
view is supported by Towns' own finding that Motutapu animals which grew 
faster than average, matured earlier, rather than growing larger than others of the 
same cohort. 

Ecological niche separation 
The lizards on the Moturoa Island group apparently avoid competition by a 

combination of differing habitat preferences, different periods of activity, and 
size differences. Among the nocturnal lizards, L. suteri and L. alani do not come 
in contact, as the former is found along the shoreline, and the latter in the 
scrub-covered areas. H. pacificus is considerably smaller than L. alani, and is also 
more arboreal, and while it forages down over rock platforms and beaches, it 
does not feed among seaweed etc. to the same extent as L. suteri. 

L. smithi and /,. moco both occupy open, well insolated habitats, and both 
are diurnal and of similar size. L. smithi is usually associated with the seashore, 
although it extended some distance away from the shore in the buffalo grass 
areas on Whale Island, where it overlapped with L. moco to some extent. 
However L. moco was more common in the buffalo grass near the summit o f the 
island, where L. smithi was not found. 
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A. pseudornatus is a crepuscular, shade tolerant species, and probably feeds 
on litter animals to a greater extent than the others. 

These ecological niches are very similar to those found occupied by the same 
species on the Poor Knights by Whitaker (1968b), and on the Mercury and 
Aldermen Islands by Towns (1972b) and (Towns and Hayward 1973) 
respectively. 

Repeat visits particularly to Whale Island would be very interesting, as the 
distribution and relative abundances of lizards on the island can be expected to 
change as vegetation regeneration continues. 
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Footnote 

In this paper I have followed the nomenclature of McCann (1955) with the 
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following alterations: 
Sphenomorphus pseudornatum was moved to the genus Leiolopisma by Greer 

(1974). Leiolopisma alani was described as a new species by Robb (1971). Since 
this paper went to print Robb (1977) has clarified the synonomies of L. 
ornatum and L. moco, and also Hoplodactylus pacificus and the ressurected 
taxon H. maculatus (Robb and Rowlands, in press). The animals from the 
Moturoa Islands (of the "Hauraki G u l f Gecko" form) are assigned to H. 
pacificus. I have continued to refer to the larger of the two forms referred to in 
previous literature as Leiolopisma (or Sphenomorphus) pseudornatum by this 
name (after its separation from the smaller L. ornatum by Robb) although the 
validity of this name requires investigation. 
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