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Background

Otago’s Pisa Ecological District (ED) is a mountainous area of regional significance that
harbours a plethora of indigenous lifeforms. This area comprises the fault-block Pisa
Range massif and the lowlands of southern Wanaka, ranging from 300 m (a.s.l) to 1963 m
(a.s.l; McEwen, 1987). The Pisa ED is pertinent to Southern Lakes Sanctuary, specifically
the Cardrona Hub, as it intercepts our Motatapu, Wanaka/Hawea and Queenstown Hubs.
Predator control may become an important conservation endeavour in the Pisa ED, as
there are several at-risk bird species that occupy the area, and the Pisa Range likely
functions as an ecological corridor between our other hubs. Accordingly, we are
interested in learning more about the local biodiversity so that we can investigate
measures of protecting it.

Several areas within the Pisa ED have been surveyed during historic tenure reviews
(Department of Conservation, 2011) and the local biodiversity has been comprehensively
described in several documents pertaining to these (e.g., McEwen, 1987). Survey
attention has mostly been directed towards flora, avifauna, and several species of
invertebrate. To date, there has been limited focus on endemic reptiles. Nevertheless,
several species of reptile have been recorded in the wider Pisa ED, which include the
cryptic skink (Oligosoma inconspicuum), McCann’s skink (Oligosoma maccanni), tussock
skink (Oligosoma chionochloescens; formerly southern grass skink), Kawarau gecko
(Woodworthia “Cromwell”), and some variety of green skink (presumably Lakes skink;
Oligosoma aff. chloronoton “West Otago”). Unfortunately, most of these records are
several decades’ old (Department of Conservation Herpetofauna Database), and modern
taxonomic advances render the identity of some of these reptiles uncertain. Therefore, we
know very little about the modern presence, distribution, and identity, of reptiles in the
Pisa ED.

| endeavoured to improve our knowledge of the local reptile fauna by conducting simple
herpetological surveys near Mount Pisa (in conjunction with prearranged avifauna
surveys), in the Pisa ED. | also opportunistically searched for notable invertebrates of
potential conservation interest.

Methods

Survey methodology

| undertook a herpetological survey between Monday the 27t of November and
Wednesday the 29™" of November, 2023. The weather during most of this period was not
optimal for finding reptiles (particularly heliothermic skinks), as it was extremely windy,
overcast, and cold. These conditions were largely unavoidable, as | was working in
conjunction with prearranged avifauna surveys. Fortunately, the weather
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conditions were suitable for finding diurnal skinks on the morning of the 29 of November
(the final day of the survey).

| used two basic search techniques: visual searching and systematic hand searching.
Hand searching involved carefully turning over rocks and searching for lizards beneath
them. Visual searching involved carefully traversing potential lizard habitat and visually
scanning the terrain for its reptilian occupants. | used this search method on one night
using a handheld flashlight/headlamp, but | also employed this search method during the
day on the final morning. | primarily search via hand, as the adverse weather conditions
precluded lizard basking behaviour. Although | spotlight searched at night once, | only
searched for approximately one hour, as the low temperatures, low visibility, and extreme
windspeed inhibited my search ability. This was compounded by the fact that my
navigation device was low on battery, so | was forced to cease my search early.

Results

In total, we found twenty skinks comprising three different species (figure 1). Two of these
species, McCann’s skink (figure 4) and the tussock skink (figure &), are quite common and
were expected to be encountered. McCann’s skinks appeared to be widespread and
reached elevations of approximately 1750 m (a.s.l). We only found tussock skinks in the
damp gully system near Kirtle Burn Hut (1600-1750 m a.s.l; figure 3), but they appeared
to be quite common here. Interestingly, we also found approximately ten Nevis skinks
(Oligosoma toka; figure 2) at 1750 m (a.s.l). Nevis skinks were only found in a single,
small area in the valley eastwards of Kirtle Burn Hut. These skinks bear three supraocular
scales above each eye (Purdie, 2022; Chapple et al. 2011), whereas the other local skink
species typically bear four supraocular scales above each eye. Accordingly, we
immediately identified the Nevis skinks as belonging to the repens-toka skink clade.
Several individuals were captured, and all of these possessed three supraocular scales
above each eye. We did not collect any genetic material (or conduct vigorous
morphometric analyses), but given that Nevis skinks have been recorded in the adjacent
Crown Range, and the skinks we found bear outward similarities to Nevis skink, they are
presumably this species. Tussock skinks and McCann’s skinks were also observed in the
area where the Nevis skinks were located. No geckos were detected during the survey
period.

| also encountered several interesting invertebrates during the survey period and some of
these were extremely abundant. Most notably, | found large aggregations of speargrass
weevils (Lyperobius hudsoni; figure 5) on native speargrasses (Aciphylla simplex). These
large, flightless beetles were widespread on the tops (figure 1) and occurred almost
everywhere their main host plant did. | also observed numerous Zenagraphus weevils,
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many of which were crawling around on the bare ground and copulating. Finally, |
observed many ground wéta (Hemiandrus focalis), predatory ground beetles (Mecodema
lucidum; figure 6), and an recently-described species of alpine jumping spider (Long
2023; figure 7).
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Figure 1. Areas where notable reptiles and invertebrates were found in Pisa Conservation Area. Black circles
represent McCann’s skinks, orange circles represent tussock skinks, red circles represent Nevis skinks, and
blue circles represent speargrass weevils. Otago, New Zealand.
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Figure 3. Nevis skink habitat in Pisa Conservation Area. Otago, New Zealand.
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Figure 4. Tussock skink (Oligosoma chionochloescens; left) and McCann’s skink (Oligosoma maccanni;
right). Pisa Conservation Area, Otago, New Zealand.

Figure 5. Speargrass weevil (Lyperobius hudsoni) in Pisa Conservation Area. Otago, New Zealand.
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Figure 6. Predatory ground beetle (Mecodema lucidum) feeding on a large ground wéta (Hemiandrus
focalis). Pisa Conservation Area, Otago, New Zealand.

Figure 7. Alpine jumping spider (Ourea saffroclypeus sp. nov.), female. Pisa Conservation Area, Otago, New
Zealand.
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Discussion

Survey

This survey revealed the presence of three skink species near Mount Pisa. While two of
these species, the tussock skink and McCann’s skink, were predicted to be in the area (as
they are relatively common and widespread in Central Otago), the discovery of Nevis
skinks was not necessarily expected. This is the first time that Nevis skinks have been
recorded in the Pisa Range, which extends their known distribution by at least 15 km
(DOC Herpetofauna Database). The two nearest populations of Nevis skinks occur near
Mount Cardrona, and Mount Alpha, in the Crown Range. Thus, it is fairly unsurprising that
Nevis skinks also occur in the Pisa Range. Nevertheless, this survey has improved our
understanding of the distribution of this poorly known, at-risk skink species. The location
where Nevis skinks were found wasn’t particularly complex, which may render them
vulnerable to predators. However, the abundance of large, terrestrial invertebrates likely
indicates that mammalian predators occur in low densities at high elevations in the Pisa
Range. | have seldom observed large beetles ambling around in such high numbers,
during broad daylight, as they would typically be easy pickings for rodents, hedgehogs,
and mustelids. Therefore, | suspect the local population of Nevis skinks is not in any
immediate danger of being vanquished.

Given that the weather conditions during most of the survey was suboptimal, it is possible
that these skinks may have been located elsewhere. Additionally, other reptile species,
such as the pallid skink (Oligosoma pluvialis; formerly Oligosoma aff. inconspicuum
“pallid”), cryptic skink (Oligosoma inconspicuum), or orange-spotted gecko
(Mokopirirakau “Roys Peak”) may have been located, had conditions been optimal. These
suggestions are speculative, but there was suitable habitat for all three of these species
and they too occur near Mount Cardrona, and in the Crown Range nearby.

Although the invertebrates | encountered were very impressive, they were all known to
exist near Mount Pisa. | was hoping to locate giant alpine scree wéta (Deinacrida
connectens), but was unsuccessful at doing so. Accordingly, | suspect that they may
simply not occur in the area, or perhaps they occur in low densities, as | would have
typically found them with the search techniques that | employed (irrespective of the
suboptimal weather conditions). The staggering abundance of Lyperobius weevils and
other large, terrestrial insects likely suggests that mammalian predator densities are low,
as their abundance is often correlated with rodent densities (Norbury et al. 2023; Ruscoe
etal. 2012).

Recommendations

Achieving adequate predator control, to the benefit of reptiles and invertebrates, is very
challenging (Norbury et al. 2023). This is especially true for alpine ecosystems, so our
inventory of meaningful conservation tools, for reptiles and invertebrates, is limited. | do
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not believe that the reptiles and invertebrates at Mount Pisa would benefit significantly
from conventional predator-control strategies, and if anything, may be adversely affected
by them (via meso-predator release; see Norbury, 2017). Accordingly, my only
recommendation pertaining to reptiles and invertebrates is that local ground-dwelling
invertebrates are monitored in the future, if conservation activities are initiated in the
area. For example, it might be beneficial to monitor the Lyperobius hudsonipopulation to
see how their population abundance, density, or area of occupancy, changes over time. It
is possible that human-mediated climate change will facilitate the elevational movement
of mammalian predators into alpine habitats like those in the Pisa Range. We know that
mammalian predators frequent alpine areas (O’Donnell et al., 2017), but their densities in
these ecosystems may change over time and could have deleterious consequences for
large-bodied terrestrial invertebrates. | suspect that large-bodied insects like Lyperobius
hudsoniwould be ideal study organisms to understand the long-term ecology of these
alpine ecosystems. They are numerous, conspicuous, and usually occupy discrete patches
of habitat, making them highly suitable for population monitoring.
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