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Abstract 

The introducti on of mammals to New Zealand has devastated the na ti ve av ifauna. 

Althoug h not the most severely affected nati ve bird species, a ll fi ve specie of kiwi 

(Apteryx Spp.) have susta ined a severe loss of numbers and range. Ki wi have declined 

on the mai nland fro m a fa ilure to replace thei r numbers due to a hi gh mortality rate o f 

k iwi chicks. The main reason fo r this mortality is predation by introduced stoat 

(Muste/a enni11ea). M any kiwi mainland popula tions have predato r control e nabling 

the rec ruitment of chicks. However a consequence of predator re moval can be an 

ex plos ion of rodent popula tions at control sites. Rode nts do not d irectl y prey on kiwi 

chicks but prey on in vertebrates and these rodent populati on ex plos ions may affect the 

numbe r o f invertebrates avai lable to othe r forest dwelling ani ma ls suc h as kiwi. The 

po tenti a l ex ists for competition between rats and ki wi chicks as bo th feed on soil 

surface and leaf- litte r invertebrates. Evidence from Kapiti Island w here ki wi chi ck 

recrui tme nt was high fo llowing rat eradication supports the competiti on hypothes is. 

The a im o f the current s tudy was to in ve:-.t igate the d ie t overlap and thus establi sh 

whether there was po tentia l for competition fo r food between rats and ki wi chicks o n 

Ponui Is land in Auckl and 's Hauraki Gulf. Po nui lsland is an ideal location for thi s 

research because there is a rat populatio n and a high dens ity of North Is land brown 

ki w i. but no . toats. 

Kiwi c hicks were measured and weighed weekl y to determine growth rates, 

tran. mitters were changed every . econd week. Kiwi chick faeca l samples we re 

collected weekly from rad io tagged indi viduals and the contents compared to those 

from ship rat s tomachs, and the invertebrates avail able. Kiwi ch icks and ship rats 

overlapped in the surface dwelling invertebrate component of their die ts. Pi tfall trap 

revealed no overall d ifference in the number and type of invertebrates fo und in bush 

and scrub habita t but weta and spiders were more abundant in scrub than bush, thi 

was a lso the pre ferred kiwi chick habita t and was refl ected in their die t. 

The onl y rats caught in Ponui forest habitat were ship rats (Rattus ratt11s) and the ir 

die t was established from monthly kill trapping and by examining the conte nts of their 

stom achs. Ship rats ate mostl y surface and litter dwelling invertebrates of the orders 
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Coleoptera, Orthoptera and of the cla s Chilopoda. The prey they consumed closely 

followed environmental abundance and availability of invertebrate species. The 

density of . hip rat wa estimated by carry ing out a mark-recapture experiment over 

three month . Ship rat densities were found to be higher than most mainland ship rat 

density studies previously carried out in New Zealand. But the estimated density of 

ship rat · on Ponui was simi lar to estimates undertaken for ship and Norway rats 

(Raff11s nor veg irns) on several New Zealand offshore islands including Campbell , 

Motutapere and Tawhitinui Island. 

The environmental abundance o f invenebrates was measured with the monthly 

collection of pit fall traps and soil core samples in bush, scrub and farmland habitat 

and leaf- litter samples in bush and scrub habitat where kiw i chicks and ship rats were 

monitored. There wa. no overall difference in the number and taxa of invertebrates 

found in scrub and bush habitat, however there were several indi vidual taxa 

differences. There were significantl y higher numbers of weta and spiders caught in 

pit fall traps in scrub compared to bush habitat over winter, spring and summer 

months. Reece plots were used to describe the vegetation composition in bush and 

scrub habitat across the study site and assess any impact this may have had on the 

make up and numbers of invertebrate taxa in those different habitats. Scrub and bush 

habitat differed in the plant species compo. ition, average canopy height and 

percentage of leaf-litter ground cover. A lthough this did not have a significant effect 

on the overall invertebrate fauna of the two habitat types there were significant 

differences in the numbers of several key surface and soil dwelling invertebrate prey 

tax a. 

Kiw i chicks on Ponui Island showed little growth over the four months they were 

monitored; the everity of their lack o f sustained growth was illustrated when 

compared to the growth of chicks from the Warrenheip Operation Ne. t Egg creche. 

Of the eight kiw i chick that hatched from the monitored population on Ponui Island 

only one ·urv i ved more than six months. There are several po sible rea. on. for the 

lack of chick development; these include kiwi chick competition for invertebrate prey 

with ship rats, other kiwi chicks and adult kiwi and al o low invertebrate prey 

availabi lity and abundance. 
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Chapter Summaries 

The overall aim of thi s thesis was to look at the potential for competition between 

No11h lsland brown kiwi chicks and ship rats. The thesis is di vided into the different 

aspects of kiwi and ship rat biology that are relevant to th is aim. The thesis is 

composed of fi ve chapters including: 

• Chapter I Kiwi chick diet and morphometrics 

• Chapter 2 Ship rat diet and morphometrics 

• Chapter 3 The density of ship rats with relevance to potential competition 

• Chapter 4. The number and type o f invertebrates avai lable along with 

vegetation composition of different habitat types in the study site 

• Chapter 5. The potential fo r dietary competition between kiwi chicks and ship 

rats. The diets of both species were compared to the environmental abundance 

of invertebrates. the density of both spec ies and any potential differences in 

the vegetation composition of the different habitat types. A lso included are 

recommendation and research outcomes. 

As the main thesis question is broken down into its individual components there is 

some repetition in the text between individual chapters. The layout of this thesis 

enabled a detailed look at each of the components involved i n potential competition 

on their own merits but st ill w ith reference to the original question. 
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The diet, morphometrics and habitat use of 

North Island brown kiwi chicks 

(Apteryx mantelli) on Ponui Island, 

New Zealand. 

Abstract The invertebrate diet of five North Island brown kiwi chicks on Ponui Island 

was examined over four months by comparing partial invertebrate remains from faecal 

samples to a reference collection of invertebrates from the same habitat. Soil dwelling 

larvae were found to be an important component of kiwi chick diet when available. 

Over the summer months these soil dwelling larvae emerged as adults and so their 

avai labi lity as prey decreased. In addition, the so il began to dry and probing was most 

likely restricted to softer areas. This is supported by the finding of an increase in the 

average number of several surface dwelling invertebrates per faecal sample from 

individual kiwi chicks. The weight and bill growth of chicks were recorded and 

compared to a group of kiwi chicks raised in a predator proof enclosure (Warrenheip) as 

part of Operation Nest Egg. The kiwi chicks on Ponu i Island were fou nd to cons istently 

lose weight and as a result their overall growth was much slower than those in the 

Operation Nest Egg enclosure. The preferential use of scrub habitat by kiwi chicks for 

shelter and feeding was attributed to a higher number of several taxa of surface 

dwelling invertebrates found there compared to bush habitat. Kiwi chick diet was found 

to closely follow environmental abundance and avai lability of invertebrates. 


