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Table A2. Habitat variables measured for macrohabitat (10 m2 quadrat) and microhabitat (1 
m2 quadrat) surveys. 

  Measurement 
Variable Description Where What How 

Coconut tree Number of Cocos 
nucifera 

10m2 quadrat 
centred over 
transect, every 10 
m. 

Total count Visual & tape 
measure 

Pemphis tree Number of Pemphis 
acidula 

10m2 quadrat 
centred over 
transect, every 10 
m. 

Total count Visual & tape 
measure 

Scaevola bush Number of and 
percentage cover of 
Scaevola taccada 

10m2 quadrat 
centred over 
transect, every 10 
m. 

Total count Visual & tape 
measure 

Guettarda tree Number of 
Guettarda speciosa 

10m2 quadrat 
centred over 
transect, every 10 
m. 

Total count Visual & tape 
measure 

Octopus bush Number of Argusia 
argentea 

10m2 quadrat 
centred over 
transect, every 10 
m. 

Total count Visual & tape 
measure 

Canopy cover Amount of canopy 
cover 

Taken every 5 m 
along transect and 
coastline 
1m2 quadrat every 
10 m along 
transect, or at a 
BTS sighting 

Percent cover %Cover iOS 
app 

Frond pile Number of palm 
frond piles 
 
Depth of frond pile 

10m2 quadrat 
centred over 
transect, every 10 
m. 
1m2 quadrat every 
10 m along 
transect, or at a 
BTS sighting  

Total count 
 
Average depth 
taking 3 
measurements 

Visual 
 
Standard 45cm 
ruler  

Stick-pile Number of stick-
piles 
 
Percentage of stick 
cover 

10m2 quadrat 
centred over 
transect, every 10 
m. 
1m2 quadrat every 
10 m along 
transect, or at a 
BTS sighting 

Total count 
 
Average count 

Visual 

Logs Number of logs  
Log height  
 
Percentage of log 
cover 

10m2 quadrat 
centred over 
transect, every 10 
m. 
1m2 quadrat every 
10 m along 
transect, or at a 
BTS sighting  

Total count 
 
Average count 

Visual & tape 
measure 
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Stumps Number of stumps 
 
Percentage of stump 
cover 

10m2 quadrat 
centred over 
transect, every 10 
m. 
1m2 quadrat every 
10 m along 
transect, or at a 
BTS sighting  

Total count 
 
Average count 

Visual 

Artificial Number of artificial 
objects (e.g. metal 
sheets, plastic debris) 

10m2 quadrat 
centred over 
transect, every 10 
m. 

Total count Visual 

Woody debris Percentage of woody 
debris cover 

1m2 quadrat every 
10 m along 
transect, or at a 
BTS sighting 

Average count Visual 

Coconut drupe Percentage of cover 
of fallen coconut 
drupes 

1m2 quadrat every 
10 m along 
transect, or at a 
BTS sighting 

Average count Visual 

Coral rock Percentage of coral 
rock cover 

1m2 quadrat every 
10 m along 
transect, or at a 
BTS sighting 

Average count Visual 

Bare ground Percentage of bare 
ground cover 

1m2 quadrat every 
10 m along 
transect, or at a 
BTS sighting 

Average count Visual 

Vine Percentage of vine 
cover 

1m2 quadrat every 
10 m along 
transect, or at a 
BTS sighting 

Average count Visual 

Trees Number of large 
trees (> 2m high) 

1m2 quadrat every 
10 m along 
transect, or at a 
BTS sighting 

Total count Visual 

Branches Number of branches 
that cross over 
quadrat area up to 
5m above ground 

1m2 quadrat every 
10 m along 
transect, or at a 
BTS sighting 

Total count Visual 

Leaf litter 
depth 

Depth of leaf litter 1m2 quadrat every 
10 m along 
transect, or at a 
BTS sighting 

Average depth 
taking 3 
measurements 

Standard 45cm 
ruler 
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Figure A4. Heat maps generated from temperature data collected between 8am-12pm from 
September 1-7 2020 on release islands (a) Pulu Blan, (b) Pulu Blan Madar, and on (c) Pulu 
Kembang, an island proposed for future translocations. Dark red indicates areas of higher 
mean temperature gradated to opaque red for lower mean temperatures. 
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a)

b)

Figure A5. (a) Pairs panel plot of macrohabitat variables before correlated variables of >0.7 were 
removed (highlighted in yellow), and (b) pairs panel plot of remaining low-correlated variables 
used in analysis. 
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Variable VIF (before variables removed) VIF (after variables removed)

Canopy cover 1.50 1.38

Leaf litter 33.07 NA

Palm frond 39.02 1.40

Woody debris 16.15 1.36

Coral rock 12.04 NA

Bare ground 11.51 NA

Coconut drupe 4.54 NA
Guettarda 5.41 1.18

Pemphis 5.96 1.20
Coconut tree 12.89 1.28

Log 6.00 1.41
Stump 4.05 NA

b)

a)

Figure A6. Correlation tests of microhabitat variables. (a) Multicollinearity testing showed high 
variance inflation factors (VIF) for each independent habitat variable prior to removing variables. (b) 
Pairs panel plot of remaining variables showed low correlation 
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Table A3. Habitat variables excluded from GLM analysis, and the reason for removal. 

Habitat survey Variable removed Rationale for removal 

Macrohabitat Frond piles 

Frond piles were closely associated with coconut trees. 
While skinks were sometimes observed foraging in the piles 
and used them as refuge, they were more often seen basking 
on the base of coconut trees and would also seek refuge 
under the base of the tree or in the canopy. 

Microhabitat 

Leaf litter depth 

As the habitat consisted of coconut or pemphis trees, leaf 
litter either consisted of piled palm fronds or small and 
sparse pemphis leaves that provided minimal cover or 
refuge. Palm frond piles were retained in the GLM analysis. 

Bare ground Skinks were not observed on bare ground 

Coral rock Skinks were not observed on coral rock  

Coconut drupes Skinks were rarely observed on fallen coconuts 

Macro- and 

Microhabitat 

Stumps 

Stumps were closely associated with logs as they were from 
coconut trees cut down by Parks Australia staff to open up 
the canopy. Skinks were observed basking on logs more 
often than on stumps. 

Octopus bush These species only occurred on Pulu Blan Madar. Habitat 
analyses excluded measurements of habitat and occupancy 
on Pulu Blan Madar, as skink dispersal was thought to be 
driven by other factors, and survival estimates were low. 

Scaevola bush 

Vine 

Artificial  Few quadrats contained artificial objects 

Trees Percentage cover of all tree species were already included, 
this was a general count. 

Branches It was difficult to accurately count branches, as Pemphis sp. 
are shrub-like and have many stems of varied diameter. 
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Figure A7. A Taronga Zoo-bred skink four days post-release on Pulu Blan. This individual 
was darkly coloured and lethargic. Droplets of coconut water were offered to the skink on a 
leaf, and the skink drank from the droplets. The skink pictured was not observed again. 

 
Figure A8.  A blue-tailed skink released on Pulu Blan Madar that was attacked and killed by 
YCA’s on the day of release. The individual developed the blue body markings pictured after 
the attack, became limp and died minutes later (photograph was taken immediately post-
mortem). Histological examination by Taronga Zoo Veterinarians showed necrosis at the site 
of the blue marks.  
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Figure A9.  Locations where black rats (R. rattus) were detected on Pulu Blan Madar using 
tracking cards and camera traps. At least two rats had invaded the island as one was captured 
by PKNP staff one-month post release, yet subsequent detections occurred.   

 

Figure A10. Map of Pulu Blan Madar showing skink presence, recorded during mark-
recapture surveys at six-weeks (blue) and six-months (red) post-release. 

Locations	of	rat	detections

Cocos_2011_orth

Locations	of	rat	detections
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at
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weeks
post
release

Skink
sighting
at
6
months
post
release

Skink
sighting
at
6
weeks
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release

Skink
sighting
at
6
months
post
release
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Table A2. Summary linear regression results for ant activity on island and month surveyed. 

 Estimate Standard error P value 

Intercept 0.09 0.08 0.28 
Island 2.56 0.07 0.00*** 

Month -0.01 0.02 0.62 

df = 1, residual df = 346 

*** Significant at the 1% level 
 
 
 
Table A5. Summary of yellow crazy ant activity (counts per 30 seconds) on each release 
island, recorded in March, April and May 2020 

Month 
Pulu Blan (count) Pulu Blan Madar (count) 

Mean ant 
activity 

SE 
Maximum 
ant activity 

Mean ant 
activity 

SE 
Maximum 
ant activity 

March 0.6 0.13 5 9.2 1.76 75 

April 1.6 0.5 24 23.2 3.3 126 

May 0.6 0.13 5 9.3 1.09 33 

 
 

Table A6. Six top JSSAN models for capture probability and apparent survival analyses 
using package ‘openCR’. Models ranked in order of best fit (top to bottom), based on AICc 
and weight values. 

Model AICc ΔAICc AIC weight 
p~t phi~t n~t 3880.7 0 1 

p~1 phi~t n~t     3898 17.7 0 

p~t phi~t n~1     3899.4 19.1 0 

p~1 phi~1 n~t     3908.3 28.3 0 

p~t phi~1 n~1     3926.3 46.2 0 

p~1, phi~1, n~1 (null) 3933 53.2 0 

*p is capture probability, phi is apparent survival, n is number of animals and t is varying 
time. Models with 1 are set to not vary with time. 
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Figure A11. Examples of subcutaneous markings and tail tip necrosis observed in (a) 
Taronga Zoo-bred juvenile, (b) adult Taronga Zoo-bred male, (c) Christmas Island-bred 
juvenile, (d) and Taronga-bred juvenile. On right, (e) juvenile blue-tailed skink with regular 
tail for reference.  

 

 
Figure A12. Image taken from video footage of a blue-tailed skink being attacked on the 
upper tail by a YCA on Pulu Blan Madar. The footage was recorded approximately one hour 
after release at release site 2, and showed the skink reacting to attack by quickly turning to 
look at the ant then flicking the tail to remove it. This individual was identified and captured 
6-weeks later with subcutaneous tail injuries, which appeared darkly coloured and necrotic at 
the tip. 

a) b)

c) d)

e)
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Figure A13. Box and whisker plots of air temperatures recorded simultaneously over one 
week in September 2020, between 8am and 12pm on Pulu Blan, Pulu Blan Madar and Pulu 
Kembang.  Boxes indicate the lower and upper quartile per island, and the horizontal line in 
each box represents the median temperature. Extending vertical lines on each box represent 
the mean minimum and maximum temperature recorded for that month, and circles above are 
extreme outlying temperatures.

Pulu Blan Pulu Blan Madar Pulu Kembang

25
30

35
40

Island

Te
m

pe
ra

tu
re

 (C
)

Te
m

pe
ra

tu
re

 (°
C

)



45 

 


