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SHORT NOTE

Egg-sized rocks found in nests of North Island saddleback  
(Philesturnus rufusater)
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North Island saddleback (tīeke, Philesturnus 
rufusater) were reintroduced to Zealandia sanctuary 
(Karori, Wellington) in 2002. Zealandia is a 225 
ha restoration project surrounded by a fence that 
successfully excludes introduced mammalian 
predators, except mice (Mus musculus). Thirty-nine 
tīeke were translocated to Zealandia from Tiritiri 
Matangi Island, and monitoring during the first 
breeding season in 2002–2003 indicated that just 
18 birds contributed to the founding population 
(unpubl. data). After an initial increase in the number 
of individuals, the 2004–2005 season began with just 
5 pairs, bolstered later in the season by a further 4 
pairs from the previous year’s offspring. Since 2005 
the population has increased significantly with 
estimates, using a distance sampling approach, at 
around 200–300 individuals (unpubl. data). Tīeke 
have also been detected on many occasions beyond 
the predator exclusion fence with some instances 
of successful nesting and fledging in that wider 
landscape (K.B. pers. obs.).
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Despite the increasing population of tīeke at 
Zealandia in 2018, underlying issues related 
to inbreeding are of concern. The population 
has undergone severe population bottlenecks, 
first with their introduction onto Cuvier Island 
(29 individuals; Lovegrove 1996), then Tiritiri 
Matangi Island (24 individuals in 1984; Parker & 
Laurence 2008), and again with their subsequent 
reintroduction into Zealandia. The consequences 
of severe genetic bottlenecks are well documented 
with potential implications including reduced 
fitness, evinced by increased rates of hatching failure 
(Jamieson & Ryan 2000; Briskie & Mackintosh 2004; 
Mackintosh & Briskie 2005; Boessenkool et al. 2007), 
and reduced survival and recruitment (Amos et al. 
2001; Kruuk et al. 2002).

Zealandia management established a nest 
monitoring project in 2018/2019 to begin examining 
the relevance of inbreeding depression, and to 
explore practicalities of potential genetic top-up 
methods (e.g. egg swaps; Jones 2004; Jones & Merton 
2012). Twelve natural nests were found between 
October 2018 and February 2019 by staff and 
volunteers, and life-history parameters including 
clutch size, hatching success, and fledging success 
were determined.
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In comparison to previous monitored years, the 
average clutch size and proportion of nests that 
successfully fledged chicks was low (Table 1).  

This could be related to population density, 
inbreeding effects, or climatic variables, among 
other possibilities.

Table 1. Comparison of available North Island saddleback (tīeke, Philesturnus rufusater) nesting statistics at 
Zealandia sanctuary (Karori, Wellington) from 2002/03 to 2018/19. Excludes nests where numbers of eggs or  
chicks hatched are unknown.

Breeding season 
(October–
February) 

No. of 
pairs 

monitored

No. of 
nests 

found

Clutch size 
(mean ± 

SD)

No. of 
chicks

(% hatched) 

No. of 
fledglings

(% fledged) 

% eggs 
fledged

% nests 
with 

fledging  
chicks

2002/3 10 21 2.62 ± 0.65 36 (65.5) 28 (77.8) 50.9 66.7
2003/4 13 29 2.59 ± 0.62 52 (69.3) 42 (80.8) 56.0 72.4
2004/5 8 15 2.46 ± 0.72 25 (65.8) 25 (100) 65.8 80.0
2005/6 10 16 2.30 ± 0.53 18 (51.4) 18 (100) 51.4 56.3
2018/19 11 12 1.83 ± 0.69 10 (45.5) 10 (100) 45.5 50.0

The most unexpected finding in the 20018/19 
breeding season was the presence of single small, 
roughly egg-sized rocks in three nests (25% of 
2018/19 nests found; Fig. 1). There were no nearby 
rockfalls or obvious mechanisms for rocks to fall into 
the nests accidentally. The eggs from each nest were 
unbroken alongside the rock, suggesting careful 
placement of the rock in the nest. One rock was 

retrieved (from the nest shown in Figure 1b), which 
weighed 6.5 g. We have no weight measurements 
of actual tīeke eggs to compare, but the rocks had 
a similar length and width dimensions as a tīeke 
egg (29 mm length x 22 mm width; compare with a 
retrieved rock at 28 mm in length at its longest point 
and 24 mm in width). 

Figure 1. A. Rock in a tīeke nest at Zealandia; B. Location of nest shown in A.; C. view inside another tīeke nest where a 
rock was found alongside fledglings; D. rock found in nest shown in image C, which weighed 6.5 g.
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Two rock nests were abandoned at egg-stage 
subsequent to discovery. The egg from one of these 
nests disappeared before it could be retrieved for 
investigation and the other was infertile. In the 
third nest, the rock was discovered alongside three 
chicks, which subsequently fledged.

We were unable to determine how the rocks 
got into the nests, but suggest that the tīeke placed 
them there. Human intervention is considered 
highly unlikely because the nests were difficult to 
find and off the trails at Zealandia. At 6.5 g, the rock 
that was retrieved weighed approximately 10% of 
adult tīeke body weight—we consider it plausible 
that adult birds could have moved this weight as 
tīeke are commonly observed forcefully prying into 
rotten logs and moving items on the ground during 
routine foraging (K.B. & D.F.S. pers. obs.).

To our knowledge the presence of rocks in 
tīeke nests has not been previously observed, and 
we could find no record of them being discovered 
in other New Zealand forest bird nests, or indeed 
cavity or cup nesting forest birds in other places 
across the globe. However, it has been observed 
in many ground-nesting shorebird species such 
as Canada geese (Branta canadensis), gulls (e.g. 
Larus occidentalis), terns (e.g. Sterna hirunda), and 
avocet (e.g. Recurvirostra americana) (Conover 1985; 
Sudgen 1947; Coulter 1980; Langlois et al. 2012). 
Ground nesting common loons (Gavia immer) have 
been observed incubating rocks that have been 
accidentally used as nesting material (DeStefano 
et al. 2013), although it seems unlikely that tīeke 
would actively collect rocks while collecting nesting 
material.

There are other possible reasons for this 
behaviour. For example, it could be due to the 
‘mistaken egg hypothesis’, where an adult bird 
mistakes a nearby rock for an egg that has fallen 
from the nest (Conover 1985). There may also be 
enhanced thermal regulation for remaining eggs 
(rocks may hold some heat to be released slowly 
when the incubating adult is foraging), or there 
could be some anti-predation adaptation through 
crypsis confusion for predators. Both enhanced 
thermal regulation and the use of rocks as an anti-
predator mechanism have been observed with 
piping plovers (Charadrius melodus; Mayer et al. 
2009). If this were the case with tīeke it may be 
expected that this behaviour could be found in other 
populations. Alternatively, the behaviour may have 
no adaptive function or occurs for other unknown 
reasons. Ultimately, we currently have no way of 
understanding why this pattern was observed, but 
should it be recorded in the future it may warrant 
further investigation.
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