
New Zealand lizards and frogs:  
a primer for Ark 

Sarah Herbert & Trent Bell 
Ark in the Park, 29th October 2011 



EcoGecko Consultants: 
who are we? 

 
Å We are a conservation research &  

consultancy company  
ï 2 full time staff ς Trent & Sarah 

Å Started in mid-2009 and going strong 
 

Å Our work involves: 
ï Lizard surveying 
ï Lizard monitoring programmes 
ï Conservation research ς egΦ 5ǳǾŀǳŎŜƭΩǎ ƎŜŎƪƻ ƻƴ aŀƴŀ LǎƭŀƴŘ 
ï Preparing management plans 
ï Undertaking Assessments of Ecological Effects 
ï Publishing a journal called BioGecko:  www.biogecko.co.nz  
ï Curation of the NZ Lizards Database http://nzlizards.landcareresearch.co.nz  

 

Å Our website: www.ecogecko.co.nz 
 
 

http://www.ecogecko.co.nz/
http://www.biogecko.co.nz/
http://nzlizards.landcareresearch.co.nz/
http://www.ecogecko.co.nz/


Outline of talk 

ÅOur talk is divided into four sections 

ïLƴǘǊƻŘǳŎǘƛƻƴΥ ƻǾŜǊǾƛŜǿ ƻŦ b½Ωǎ ƭƛȊŀǊŘǎ ϧ ŦǊƻƎǎ 

ïSpecies of Ark in the Park/Auckland 

ïSurveying and monitoring 

ïResources 

 

ÅWe will break after each section for Q & A, 
discussion and sanity 



b½Ωǎ ƭƛȊŀǊŘǎ ς an overview 

ÅNZ is as much a land of lizards, as it is of birds 

ï100 described + un-described lizard species 

ïOnly half of the known species are described, and 
new species are still being discovered 

 

ÅNZ lizards are remarkable for their diversity 
and ecology 

ïLong evolutionary isolation, geographical upheaval 
and climatic stresses, giving way to rapid bursts of 
speciation 



b½Ωǎ frogs ς an overview 

Å4 living endemic frog species, all genus Leiopelma 

ïVery evolutionarily distinct, primitive features, e.g.: 

ÅExtra vertebrae 

ÅTail wagging muscles 

Å3 species terrestrial, one species semi-aquatic 

ÅDirect developing (egg to tailed froglet) 

ÅAll bush-dwelling 

ÅQuiet: no tympanic membrane, no Eustachian 
tubes and no vocal sac 

 



Important ecological roles and niches  

ÅLizards have representatives in almost all of 
our ecosystems from the coast up to alpine 
levels, and as far south as Stewart Island 

ÅLizards were extremely abundant in pre-
human times 

ïSometimes exceeding 5,000 per ha! 

ÅLizards play significant roles in pollination, 
seed dispersal, predator and prey 



Severe lizard declines 

ÅOur lizards have suffered extinctions and 
severe range contractions 

ÅIntroduced predators = main agent 

ïall rats, mice, cats, mustelids, and hedgehogs 

ïpossums and Bell frogs are also suspected 

ÅHabitat destruction and fragmentation 

ÅWildlife poaching 



Disjunct distributions: 
severe range contractions 

²ƘƛǘŀƪŜǊΩǎ ǎƪƛƴƪ 

aŎDǊŜƎƻǊΩǎ ǎƪƛƴƪ 

5ǳǾŀǳŎŜƭΩǎ ƎŜŎƪƻ 

10% of our lizard fauna with historical mainland affinities 
 are currently restricted to islands today 

(i.e. extinct, or nearly so, on the NZ mainland) 



Frog declines 

ÅNative frogs were once spread across NZ 

Å3/7 species extinct 

Å2 species restricted to offshore islands 

ÅCoromandel !ǊŎƘŜȅΩǎ frog populations crashed in 1996 

ÅIƻŎƘǎǘŜǘǘŜǊΩǎ frog the only widespread species 

ÅStoats, rats known predators. 

ÅHabitat loss + modification, disease, toxins, climate 
change, and poaching 

ÅEffects of cats, possums, Bell frogs & ungulates 
suspected but poorly understood 



Conservation Status: lizards 

ÅhǾŜǊ сл҈ ƻŦ ƻǳǊ ƭƛȊŀǊŘǎ ŜƛǘƘŜǊ Ψ¢ƘǊŜŀǘŜƴŜŘΩ ƻǊ Ψ!ǘ wƛǎƪΩΦ 

ÅSix species are Nationally Critical  
ïsame threat status as the kakapo! 

Åaƻǎǘ ǎǇŜŎƛŜǎ Ψ5ŜŎƭƛƴƛƴƎΩ ς chronic predation and habitat 
ƭƻǎǎŜǎ ƻǾŜǊ ǘƛƳŜ ŀǊŜ ŀŦŦŜŎǘƛƴƎ ŜǾŜƴ ǘƘŜ ΨŎƻƳƳƻƴΩ ǎǇŜŎƛŜǎΦ 

ÅGreater losses in the North Island (9 species lost, cf. 1 in the 
South). But, there are more threatened species in the South 
Island (few offshore islands) 

ÅSome species are known from only one or two populations 

ÅTwo species are extinct 





Conservation status: frogs 

ÅAll native frogs are top 100 EDGE amphibians, 
and globally threatened (IUCN red list) 
 

ÅThreat Classifications 
ïExtinct: L. waitomoensis, L. markhami, L. auroraensis 
ïNationally Critical: L. hamiltoni (<300!) 
ïNationally Vulnerable: L. archeyi & L. pakeka (19-34K) 
ïDeclining: L. hochstetteri 

 

мо ŜǾƻƭǳǘƛƻƴŀǊȅ ǎƛƎƴŦƛŎŀƴǘ ǳƴƛǘǎ ƻŦ IƻŎƘǎǘŜǘǘŜǊΩǎ 
frog  

 Ψbƻǘ ¢ƘǊŜŀǘŜƴŜŘΩ ǘƻ Ψbŀǘƛƻƴŀƭƭȅ /ƛǊƛǘƛŎŀƭΩΦ 
 
 
 



Why? 

ÅOur frogs + lizards did not evolve alongside with 
predatory mammals and have not developed the 
abilities to cope with such predators 
ÅInstead they developed K-selected life history traits 
ïLong lived, as high as 37+ (frogs) or 50+ (lizards) years 
ïSlow growth to maturity (up to 8 years) 
ïLow reproductive output (less than 2 young/year) 

ÅMany lizards that are large, terrestrial and/or nocturnal 
are at particular risk of predation by mammals 
ÅFrogs are nocturnal and sessile 
ïrely on cryptic behaviour, camouflage and possibly bad 

taste to avoid predation 







Lizards and frogs are only now emerging as key 
species for conservation and restoration  

 

Flagship species  
Monitoring species  

Translocation possibilities for many species  



What is being done? 

ÅFrogs 
ïTranslocations intra-island, other offshore islands. 

mainland sites and one fenced sanctuary 

ïPredator control or eradication, minimising disease spread 

ïCaptive populations at zoos and universities 

ïLong-term population monitoring 

ÅLizards 
ïTranslocations to offshore islands and fenced sanctuaries 

(n=54 by 2008) 

ï/ŀǇǘƛǾŜ ƳŀƴŀƎŜƳŜƴǘ ό²ƘƛǘŀƪŜǊΩǎ ŀƴŘ hǘŀƎƻ ǎƪƛƴƪǎύ 

ïPredator control or eradication 



Advances in Conservation 

Å Significant advances have been made in recovering 
threatened species and restoring ecological 
processes (Saunders & Norton 2001). This includes:  

 

ï removal of predators from >90 islands, resulting in more 
than 36,000 ha of pest - free offshore island habitat  

 

ïsimilar achievements are now being seen in Department 
of Conservationôs ómainland islandô projects established 
during 1995 -1997 (n = 6)  

 

ïa recent explosion of community - led biodiversity 
sanctuaries has now occurred (n ~50)  

 



Biodiversity Sanctuaries 

Locations of New Zealandôs  

óbiodiversity sanctuariesô  

 

Total area: 63,638 ha  

 
Goal is usually to restore  

the ecosystem to as near the  
ópre-human stateô  

as far as its possible  
including restoring the missing  

elements of flora and fauna  
 

Image credit: Landcare Research 



ΨhǇŜƴΩ 
Sanctuaries 
Mammal control by  

Trapping  

Poisoning  

Shooting  

 

Sustained control in  

an area of permanent  

reinvasion risk  

 

Usually aim for ~5%  

tracking or trap indices  

of residual mammals  

 



Predator - Proof Fenced 
Sanctuaries  

Mammal exclusion by all  

control methods as for  

open sanctuaries  

 

But aim for complete  

eradication via fence  

barrier  

 

Continuous surveillance  

for incursions  



Offshore Islands 

Mammals 
eradicated and 
reinvasion risks 

managed 

 

Continuous 
survelliance for 

reinvasion 



¢ƻŘŀȅΩǎ ΨŎƻƴǎŜǊǾŀǘƛƻƴ ǊŜƴŀƛǎǎŀƴŎŜΩ  
has posed many new  

conservation and restoration opportunities for 
many lizard and frog species 



How are they responding to this 
management? 



The answer? 

²Ŝ ŘƻƴΩǘ ǊŜŀƭƭȅ know (yet) for biodiversity sanctuaries! 

Lizards have responded very well on offshore islands 

Frog populations secured by translocation 



END OF INTRODUCTION  

(NZ frog & lizard fauna and their conservation) 



MODULE ONE 

 

Lizards & frogs of Ark in the Park 

And,  

Their identification 



Auckland (Ark region) ς  
lizard and frog diversity 

GECKOS 
 
Auckland green gecko, Naultinus elegans 
5ǳǾŀǳŎŜƭΩǎ ƎŜŎƪƻΣ Hoplodactylus duvaucelii ¥ 
Forest gecko, Mokopirirakau granulatus 
Common gecko, Woodworthia maculatus  
Pacific gecko, Dactylocnemis pacificus 

 
 
 
 

¥ = Species not currently known from Ark but 
may have been present historically 

 
# = Introduced species 

 

SKINKS 
 
Copper skink, Oligosoma aeneum 
Robust skink, Oligosoma alani ¥ 
Chevron skink, Oligosoma homalonotum ¥? 
aŎDǊŜƎƻǊΩǎ ǎƪƛƴƪΣ Oligosoma macgregori ¥ 
Ornate skink, Oligosoma ornatum 
Striped skink, Oligosoma striatum 
²ƘƛǘŀƪŜǊΩǎ ǎƪƛƴƪΣ Oligosoma whitakeri ¥ 
Rainbow skink, Lampropholis delicata # 
  
FROGS 
IƻŎƘǎǘŜǘǘŜǊΩǎ CǊƻƎΣ Leiopelma hochstetteri  
Golden Bell Frog, Litoria aurea # 
Southern Bell Frog, Litoria raniformis # 

 



Narrow toes 

Mouth, tongue blue 

Bright green or yellow, 
with/without blotches or 

stripes 

Thin, prehensile tail 

 

Auckland green gecko  
(Naultinus elegans) 



Forest gecko (Mokopirirakau granulatus) 

Narrow toes 

V-shaped mark on head 
between eyes 

Yellow-orange mouth interior 

White stripe eye to ear 

White lips, 
often 

mottled 



Common gecko (Woodworthia maculatus) 

Rostral scale (r) not in contact 
with nostrils (n), compare 

with D. pacificus 

Shorter, deeper snout than 
D. pacificus 

Wide toe pads, compare with 
D. pacificus 

Male, compare with 
D. pacificus 

 

Mouth lining pink, same 
as D. pacificus 



Moderate toe pads, compare 
with W. maculatus Male, compare with W. 

maculatus 

 

Rostral scale is in 
contact with nostrils 

(n) 

Longer, shallower snout 
than W. maculatus 

Often variable in pattern, as for W. maculatus. Some 
specimens with mustard markings on nape or body 

Pacific gecko (Dactylocnemis pacificus) 



Tiny skink (40-55 mm SVL,  
ōǳǘ ǿƛǘƘ ƭƻƴƎ ǘŀƛƭύΣ ƻŦǘŜƴ ǿƛǘƘ ΨǊŀƛƴōƻǿΩ 

sheen on back 

Lays eggs 

All other skinks have two 
frontoparietals 

Note different placement of nostrils 

This species may be easily confused 
for copper skinks, but note 

frontoparietal scale and longer tail 

One frontoparietal scale 
spanning centre of head 

Rainbow skink (Lampropholis delicata) 



Copper skink (Oligosoma aeneum) 

Ψ5ŜƴǘƛŎǳƭŀǘŜΩ ƳŀǊƪƛƴƎǎ ŀƭƻƴƎ ƧŀǿΣ ŎƻƳǇŀǊŜ ǿƛǘƘ ǘƘŜ ΨōƻƭŘ 
ǘŜŀǊŘǊƻǇΩ ōŜƴŜŀǘƘ ŜȅŜ ƻŦ O.ornatum 

hƴŜ ƻŦ b½Ωǎ ǎƳŀƭƭŜǎǘ ǎƪƛƴƪǎΣ  
never greater than 70 mm SVL 

Ear opening tiny, relative to O. ornatum 



Two broad pale stripes along back, ventral 
surfaces heavily spotted 

Striped skink (Oligosoma striatum) 



Ornate skink (Oligosoma ornatum) 

5ƛǎǘƛƴŎǘƛǾŜ ΨǘŜŀǊ-ŘǊƻǇΩ όǘύ ōŜƭƻǿ ŜȅŜΣ ŎƻƳǇŀǊŜ ǿƛǘƘ 
ΨŘŜƴǘƛŎǳƭŀǘŜΩ ƳŀǊƪƛƴƎǎ ƻŦ O. aeneum 

Throat creamy to reddish, variously 
flecked with dark grey to black 

Narrow, continuous dark brown to 
black dorsolateral stripe from above 

ear to forelimb insertion 
Larger skink than O. aeneum,  

may be greater than 70 mm SVL 

Dorsal surface often with small pale patches 



IƻŎƘǎǘŜǘǘŜǊΩǎ ŦǊƻƎ όLeiopelma hochstetteri) 

Webbing on hind toes distinct 

Longitudinal ridge behind eye 

not distinct 

Eardrum absent 

Round pupils 



IƻŎƘǎǘŜǘǘŜǊΩǎ frog !ǊŎƘŜȅΩǎ frog 



Southern Bell frog (Litoria raniformis) 

Eardrum present 

Back rather warty, pale strips 
present along mid-dorsal 

Toe pads no 
wider than toes 

Call a set of 
simple, harsh 

croaks 

To hear call: 
http://frogsaustralia.net.au/frogs/calls/wma/litoria_raniformis.wma 

Slitted pupils (cf 
IƻŎƘǎǘŜǘǘŜǊΩǎ frog) 



Golden Bell frog (Litoria aurea) 

Eardrum present 

Call prolonged, 
descending three-

syllabled drone 

Toe pads 1.5 
wider than toes 

Back generally smooth, no 
vertebral stripe 

To hear call: 
http:// frogs.org.au/frogs/species/Litoria/aurea/  

Slitted pupils (cf 
IƻŎƘǎǘŜǘǘŜǊΩǎ frog) 



LOCALLY EXTINCT SPECIES 



Larger than 95 mm SVL or if less than this, head appears 
disproportionately large relative to body; heavy-bodied animal 

Wide toe pads 

5ǳǾŀǳŎŜƭΩǎ ƎŜŎƪƻ όHoplodactylus duvaucelii) 



Historical and current range 
ƻŦ 5ǳǾŀǳŎŜƭΩǎ ƎŜŎƪƻ 

Currently thought extinct on b½Ωǎ mainland 
 
! плл ƪƳ ǎǘǊŀƛƎƘǘπƭƛƴŜ ƎŀǇ ōŜǘǿŜŜƴ ŜȄǘŀƴǘ ƴƻǊǘƘŜǊƴ 
and southern populations 
 
Subfossils ƛƴ bƻǊǘƘƭŀƴŘΣ ²ŀƛƪŀǘƻΣ IŀǿƪŜΩǎ .ŀȅΣ 
Wellington, Nelson, Canterbury and Otago 
 
{ǘƛƭƭ ǾŜǊȅ ŀōǳƴŘŀƴǘ ƻƴ ƳŀƳƳŀƭπŦǊŜŜ ƛǎƭŀƴŘǎ 
ς 36 offshore islands 
 
Apparent population recoveries upon removal of 
mammals from islands 



Robust skink (Oligosoma alani) 



aŎDǊŜƎƻǊΩǎ ǎƪƛƴƪ όOligosoma macgregori) 



²ƘƛǘŀƪŜǊΩǎ ǎƪƛƴƪ όOligosoma whitakeri) 


