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The red-crowned kakariki (Cyanoramphus novaezelandiae) is an endemic species to New Zealand. After the
arrival of Europeans into the archipelago, the species declined drastically due to habitat modification and
predation by introduced mammals. Today, the red-crowned kakariki persist in some forest remnants on
mainland, but the largest populations are present in off-shore islands free of mammal predators (Higgins,
1999). The species has been introduced to Tiritiri Matangi, Cuvier and Whale Islands (Dawe, 1979; Juniper
and Parr, 1998). On Tiritiri Matangi (Fig. 1) around 700 individuals are present (D. Brunton and R. Stamp in
prep.) There have not been detailed studies on translocated populations of red-crowned kakariki. Therefore, the
relative success of translocations is rather speculative since basic data on reproductive biology are missing. In
particular there is uncertainty on the consequences of small founder numbers on the reproductive success of

translocated populations. This study was carried out on Tiritiri Matangi to document for the first time clutch
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size, hatchability and mortality during the nesting stage of a translocated population.
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Figure 2. Tiritiri Matangi Island: &) Aerial view; b) Cabbage tree (Cordyline austrulis) and flax (Phormium

tenax) bush.

Figure 1. Location of Tiritiri Matangi in New Zealand

This study covers the breeding season 2004-2005. Tiritiri Matangi Island (Fig. 2) ( 36° 36° S, 174° 54' E) is
located 30 km NE of Auckland City. Starting in September 2004, potential nest sites (natural cavities and nest
boxes) were inspected weekly for signs of breeding activity. Once the first egg was found, nests were inspected
daily to determine laying order until completion of the clutch. Fertility of eggs was determined by candling.
Close to hatching, nests were visited daily or every other day to assign hatching rank. When necessary, hatching
order was assigned by considering fullness of crop and dryness of the feather down, as has been done for other
parrots (Krebs, 1999). Hatchability was determined by estimating the proportion of eggs failing to hatch from
the total of eggs laid. Abandoned nests were excluded from the analysis. Chicks were weighted and measured

(culmen, wing chord and tarsus length) every other day until death or fledgling.

Nesting parameters were similar to a previous study of red-crowned kakariki on Little Barrier Island (Greene, 2003)

(Table 1). Hatchability of eggs of red-crowned kakariki on Tiritiri Matangi is very low when compared to a natural
population of the species with less than half of laid eggs resulting in a chick. Low hatchability was not the result of
continuous monitoring. Alterations of time spent inside the nest were not noticed through the study. Low hatchability
was neither the result of infertile eggs, given that 94% of laid eggs were fertile, as determined by candling. The
growth of 64 chicks was monitored (Fig. 3) until either death or fledgling. Mortality of chicks was related with
hatching order, with later hatched chicks being more likely to die. The most surprising result is the low hatchability
noticed. This is in fact the lowest value reported for parrots (Table 2).

Table 1. Nesting parameters for two populations ofred-crowned kakariki

There is increasing evidence indicating negative

Figure 3. Different stages of chick growth, ) egg, b) three days old chick; ), d) 25 days old chick

The hatchability reported in this locality is very low when compared to a natural population of red-crowned kakariki (Table 1) and one
of the lowest reported for parrots (Table 2). From an analysis of a large data set, Koenig (1982) concluded that hatchability in natural
populations of birds averages 80%. Furthermore, hatchability among parrots is rather high and varies from 56% to 94%
(Masello and Quillfeldt, 2002). Due to the lack of studies on red-crowned kakariki, it is not clear if this low hatchability is a consistent
Matangi, or an exceptional episode..
However, low hatchability values have been reported for other translocated populations of New Zealand birds such as the saddleback
(or tieke Philesturnus carunculatus, Hosson and Jamieson, 2004), New Zealand robin (Petroica australis, ) and Takahe (Porphyrio

mantelli ). If reduced hatchability represents a fitness cost of small founder size management of the red-crowned kakariki would

Population Tiritiri Matangi Little Barrier Island fitness consequences in populations founded by few
Clutch size 6 eges (19) 7 eges (49) individuals (Keller and Waller, 2002; Briskie ef al.,
1=26 clutches =20 clutches i ; P
2003). The red-crowned kakariki population on Tiritiri
Incubation period 22.8 days 23.6 days
@1-26) @3-25) Matangi is a translocated population founded by about
=26 clutches n=26 clutches 84 individuals between 1974-1976 (Dawe, 1979).
Nestling period 40.5 days 40.8 days
(3544) (3249)
1= 26 nests 146 nests
Fledgling success 16% 39.3% . o
trait on Tiritiri
n=64 chicks =117 chicks
Tuveniles fledged 1314y 23
per breeding pair
1=26 nests 120 nests
Successful 46% 5%
atternpts
=26 =20

benefit from analyses of genetic diversity of remaining populations. Similarly, larger and more genetically diverse founder population

sizes could be considered in future translocation programs.
Table 2. Reported hatchability for parrot species (modified from Massello
and Quilfeldt, 2002)
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