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What can sanctuaries teach us? 
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• Predator Free NZ…then what? 

• NZ’s sanctuaries present vital learning 

opportunities: 
• How does biodiversity respond to pest 

control? 

• Pest suppression vs. eradication 

• Thresholds for control 
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NZ’s major control regimes 
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1. Large-scale aerial 1080           

(e.g. OSPRI for TB, Battle for Our 

Birds) 

 

2. Mainland Islands (unfenced,    

e.g. Boundary Stream, 

Wainuiomata MI) 

 

3. Fenced sanctuaries                 

(e.g. Zealandia, Maungatautari, 

Orokonui, Rotokare) 

 

4. Off-shore, pest-free islands    

(e.g. Tiritiri Matangi) 
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Fenced sanctuaries and mainland islands 

S
e

p
t
e

m
b

e
r
 
1

8
 

M
A

N
A

A
K

I 
W

H
E

N
U

A
 
–

 L
A

N
D

C
A

R
E

 
R

E
S

E
A

R
C

H
 

P
A

G
E

 
4

 



Biodiversity monitoring database 
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• Database of biodiversity monitoring data from managed sites 

• > 1 million records! 

• 26 sites (3 DOC Mainland Islands, 23 other sanctuaries) 

• 17 unfenced, 4 ring-fenced, 5 peninsula-fenced 

• 1993-2017 

• 452 species (birds, invertebrates, herpetofauna, vegetation and pests) 

 



Fenced sanctuaries 
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Forest birds - Zealandia 
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NI robin Whitehead 

NI saddleback Tui 

Miskelly CM (2018) Changes in the forest bird community of an urban sanctuary in response to 

pest mammal eradications and endemic bird reintroductions. Notornis, 65: 132-151. 



Zealandia – forest birds 
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Silvereye Fantail 

Grey warbler Bellbird 

Miskelly CM (2018) Changes in the forest bird community of an urban sanctuary in response to 

pest mammal eradications and endemic bird reintroductions. Notornis, 65: 132-151. 



Fenced peninsulas 
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Fenced peninsula – Tawharanui Open Sanctuary 
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NI robin Whitehead 

NI saddleback 

Tui 



Fenced peninsula – Tawharanui Open Sanctuary 
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Silvereye 

Fantail 

Grey warbler Bellbird 



Mainland Islands 
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Mainland Islands – Wainuiomata MI 
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Whitehead 

Tui 

Treatment 

Non-treatment 

Rifleman 

Tomtit 



Mainland Islands – Wainuiomata MI 
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Silvereye Fantail 

Grey warbler 
Bellbird 

Treatment 

Non-treatment 



Kiwi – fenced vs. mainland islands P
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NI brown kiwi 

Trounson Kauri Park 

Little spotted kiwi 

Zealandia 

Treatment 

Non-treatment 



Skinks – Bream Head Scenic Reserve 
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Skinks – Rotoiti Nature Recovery Project 
S

e
p

t
e

m
b

e
r
 
1

8
 

M
A

N
A

A
K

I 
W

H
E

N
U

A
 
–

 L
A

N
D

C
A

R
E

 
R

E
S

E
A

R
C

H
 

P
A

G
E

 
1

7
 

Common skink  Speckled skink Spotted skink 

Time 

R
T
I 
(%

) 

C
/1

0
0
T
N

 



Regime comparison: meta-analysis 
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Effect size 

“Effect size”: measures the average effect on biodiversity of conducting pest 

control, relative to the effect of not conducting pest control 

 

E.g. ↑ abundance, 

↑ nesting success,  

↑ counts per unit search effort, 

↓ foliar browse damage, etc. 

 

Net response=0 

Net response>0 

Net response<0 



Fenced & mainland island combined 

e.g. population 

doubled in size 
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Fenced vs. mainland island 
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Birds vs. vegetation 
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Birds: native vs. introduced 
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Introduced 
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Endemicity levels for NZ bird species 
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Birds: endemicity 
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all introduced 

order (e.g. kiwi) family (e.g. kōkako, hīhī) 

genus (e.g. 

bellbird, tūi) 

species (e.g. 

kākāriki, NI 

robin) 

Native, not 

endemic (e.g. 

silvereye, shining 

cuckoo) 
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Birds: primary guild 
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Frugivores 

(e.g. bellbird, 

kererū)  

 

Insectivores 

(e.g. rifleman, 

tomtit) 

 Omnivores 

(e.g. hīhī, 

silvereye)  
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Room for improvement? 

• Need consistent and long-term monitoring of biodiversity 

outcomes and residual pest abundance 

 

• Standardised monitoring methods and measures   

• Data sharing & reuse 

• Data management 
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Summary 
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• Both increases and declines 

for species in sanctuaries 

• How to measure success? 

• Knowledge gaps: outcomes 

for communities and 

ecosystems 

• Need consistent and long-
term monitoring: diverse 

biodiversity measures and 

residual pest abundance using 

standardised indices 
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