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Naturally Rare & 

Threatened 

Ecosystems

Common attributes 
of NRTEs

• > 70 rare/uncommon ecosystems

• 45 Threatened

• High levels of biodiversity & many 

threatened species

• 0.5% of NZ’s land area (~134,000 ha)

• Difficulty in mapping 

• Specific threats or specific effects of 

common threats

• Numerous knowledge gaps

• Poorly protected (legally)

Bog pine, Wilderness Scientific Reserve, 

Southland



Naturally Rare & 

Threatened 

Ecosystems

Coastal turf, Long point, Catlins



Naturally Rare & 

Threatened 

Ecosystems

Heliohebe raoulii, Weka Pass



Limestone 
ecosystem 

research and 
management

Waitaki Valley
1. Who?

o DOC

o Te Rūnaka o Moeraki

o QEII Trust

o Volunteers

o University of Otago

o Private landowners

o Anyone else keen?

2. Where?

o DOC reserves

o QEII covenants

o Private properties

3. What?

o Rare plants

o Pests/weeds

o Reforestation

o Fauna



Limestone across New Zealand





Limestone values

Landscape, tourism, 
recreation…



Limestone values

Resource



Limestone values

Cultural, historical, 
paleontological





Limestone 

Ecological values

Pachycladon fasciarium (Nationally 

Critical)

Cardamine magnifica endemic to 

Castle Hill Basin in Canterbury

Black-eyed Gecko (Mokopirirakau 

kahutarae, Nationally Vulnerable)

Calcicolous Plants

- 152 species in 2018

- 61 unnamed

- 95% endemic or regionally 

restricted

- 73% have a total 

distribution <10ha

- Half are Data Deficient or 

Threatened

- 1/3 are Nationally Critical



Threats to limestone ecosystems: 

historically high economic values and lack 

of legal protection



High values and occurrence 

on private land



Difficult to locate, 

monitor and 

manage

Terrain, habitat and 
crypticism…

Australopyrum calcis subsp. Optatum habitat



Diseases, inbreeding and 

stochastic events

Small population size effects

Albugo fungus

Gentianella calcis calcis
1 plant

17 plants

31 plants

27 plants

112 plants

Lepidium sisymbrioides

2 plants in the whole reserve

2 female plants, no seed produced



Last but not 

least…

Not exactly 

spectacular!



Monitoring, surveying

seed collection

Hand weeding

Baby-sitting…

What are we doing?

Urgency: species 
management



Provide legal protection 

and basic management

Wai o Toura and 
Waipata reserves

Fencing and grazing retirement

Woody weeds removal (gorse, broom, boxthorn, pine, cotoneaster)





New issues…



Pasture and swarding grasses



Stuck between a rock 

and a hard place

Need for a holistic approach



Next steps?

Long term: ecosystem 
restoration

We first need to set goals and identify 

issues

Then what to do…

Finally, how to do it!



Raise awareness

Work with all 
stakeholders

Latitude magazine article

Geopark flyer and interpretation panel

RNZ – our changing world

NZES2022 Dunedin



Preserve the unique 

biodiversity

Looking after the plants 
until we restore the 
ecosystem





Key step

Pre-translocation hardening



Habitat restoration or (re)creation
Translocation

But where?



Small-scale trials



Small scale trials 
proved the concept 
but not enough

Scaling up…



Scaling-up











Forest component

Natural protection for 
limestone outcrops



Large scale 

woody vegetation 

restoration

Wai O Toura - Gards
Road Scenic 
Reserve

Start with a blank 
canvas…



Large scale forest 

restoration

Wai O Toura - Gards
Road Scenic 
Reserve



Forest restoration

Key to ecosystem 
functioning and resilience

But 15–20-year timescale



Ecosystem-scale restoration and 

management

Propagation and translocation of 

threatened plants to restored habitats

Large scale woody vegetation 

restoration: Methods, outcomes and 

benefits

Invertebrates in limestone ecosystems: 

values and roles?

Lizard fauna in limestone: Effects of 

rank grass, rodents and predators?

Current state of affairs



Values of remnant native bush as refugia for snails

Values of snails as indicator taxa in limestone

Native limestone snails

Clear indicator of 
native forest health 
and maturity



High potential values for lizards, originally and as potential 

refugia

Effects of current threats (weeds, rodents and predators)?

Indicator species when management occurs?

Potential translocations based on subfossils evidence?

Lizard fauna in 

limestone 

ecosystems











Long road to recovery: Holistic approach to ecosystem management
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