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Abstract

The conservation of oceanic island species, in particular single island endemics, is a
vital facet of the field of conservation biology. Most bird extinctions that have
occurred, in the last 500 years, have been of island endemics, and many other island
endemics currently are faced with the threat of extinction. Wilkins’ Bunting
(Nesospiza wilkinsi) is one such species that is little known and occurs only on the
remote South Atlantic Ocean Island of Nightingale. It is a presumed specialist feeder,
reliant largely on the fruit of the localised Island Tree (Phylica arborea). The main
aims of this study were to reassess Wilkins’ Buntings’ population size and determine
territory sizes and densities of breeding pairs in the study area. This work focussed on
catching and colour banding as many Wilkins’ Buntings as possible during the field
season on Nightingale Island from14 September to 26 November 2012, and recording
observations of colour banded birds with a GPS to later analyse in ArcGIS for
territory size. Gathering as much information as possible on the breeding biology of
both Wilkins’ and Nightingale buntings was the second major objective of this study.
Another objective, not directly dealing with the buntings, was to provide baseline data
that would help to determine the species’ ability to withstand threats such as the
possible reduction of fruit loads by an introduced greedy scale Hemiberlesia rapax
(Comstock). The fruit loads on 10 terminal branchlets of up to 20 large trees within
Wilkins’ Bunting territories were counted to determine if any local variation existed
across the island. By recording the presence and absence of the scale insect I managed
to provide a current distribution and relative abundance for the species over a large
area of the island. Four 50 m transects were also carried out in four different areas of
the island to determine which size classes of Phylica trees are most affected by greedy
scale, and to determine whether the scale insect was indeed lowering fruit loads as has
been observed for another species of introduced scale Coccus hesperidum near
Blenden Hall on Inaccessible Island. Territory sizes were small, 0.012ha - 0.34 ha. A
positive result was that the number of pairs encountered was higher than previous
estimates, with 56 pairs having a banded bird and approximately 80 pairs occurring on
the island. Ten nests were found, eight containing eggs. Clutch size was 1-2 eggs and
their breeding behaviour is similar to Inaccessible Buntings, except for the nests
typically being built higher above the ground. Fruit loads do not seem to show

significant local variation and although widespread, the scale insect appears to have



little impact on fruit loads across the island. However, the fact that all trees of less
than 20 cm basal circumference sampled in transects had some level of scale insect
infestation, is a cause for concern. There is plenty of scope for further research,
especially focussing on breeding biology and survival rates of all age classes of
buntings. Further work to determine the impacts of the scale insects are also
recommended, as the introduction of the scale insect highlights the importance of also
preventing further introductions. The work done here affirms the status of Endangered
for Wilkins’ Bunting as the population remains small (ca 250) and the threats to its

persistence remain.



Chapter 1. General introduction and current knowledge of

Nesospiza buntings, focussing on Wilkins’ Bunting

Conservation of oceanic island species

Conservation on islands needs to be site specific and focussed on particular species,
due to the uniqueness of each island, the larger proportion of threatened endemic
species on islands (Biber 2002), and the higher rates and risk of extinction islands
experience in comparison to mainland regions (Diamond 1984a, Reid & Miller 1989,
Case et al. 1992). Evolutionary trends that favour specialisation, such as the loss of
flight in birds (Carlquist 1965, 1966a, Cody & Overton 1996), and reduced dispersal
ability in island plant species (Carlquist 1965, 1966b), further place strain on their
adaptability to changing environmental conditions and ever increasing threats. Islands
are described as nature’s laboratories (Phillimore et al. 2008), with a host of endemic
species, most of which occur only on single islands and are a conservation priority as
a result (Biber 2002). Human introduced threats such as mammalian predators, over
exploitation, habitat destruction and introduction of diseases, make island flora and

fauna highly susceptible to extinction (Manne et al. 1999).

Humans have greatly altered island ecosystems over the past few centuries and
through over-exploitation, habitat destruction, and the introduction of non-native
species have negatively impacted a number of different island ecosystems worldwide
(Pimm et al. 1994, Frankham 1998, Brook & Kikkawa 1998). Introduced pathogens
and diseases coming from introduced species are also of great concern (Diamond
1984b, Groombridge 1992, Altizer et al. 2001, Dobson & Foufoupoulus 2001,
Wikelski et al. 2012). With these threats causing reductions in populations, the threat
of genetic factors causing further population declines, and eventually extinction
become increasingly evident (Frankham 1998). Human-induced climate change is
important to consider for future management, and conservation plans for protecting
biodiversity on islands because of the predicted amplification of other threats that it is
predicted to cause (Dobson & Carper 1992, Schneider et al. 1992; Hughes & Westoby
1994).

Research and conservation focuses on islands, and especially endemic island species,

due to the negative impacts of threats often being greater on islands in comparison to



the same threats in continental areas (Clavero et al. 2009). Conservation management
of islands therefore needs to be proactive with frameworks that not only benefit the
target species but are also advantageous for the broader ecosystem and other species
within those systems (Morrison et al. 2011). Much focus is placed on single-species
conservation on islands but increasingly the importance of protecting systems has
become evident. This has been in part due to the recognition of secondary threats,
such as environmental fluctuations and catastrophes (Brook & Kikkawa 1998), which
impact islands on a broader scale. For example, Walsh et al. (2012) have shown that
alien species, on islands where there are more endemic species, have a much greater

impact on a wider suite of species than just the endemic species.

Island biogeography and extinction risk

Island biogeography theory predicts that larger islands house more species than
smaller islands do (Simberloff 1976) because the small populations on islands have
higher extinction rates (Simberloff & Wilson 1969). All other things being equal,
species occurring on small islands are more likely to go extinct than those on larger
islands (Simberloff 1976). Of course, all things are not equal, and extinction risk on
islands has been greatly influenced by the history of human activities at specific
islands (Pimm et al. 1994), and especially by the suite of species introduced by
humans to islands (Manne et al. 1999).

The introduction of alien biota and direct exploitation of species is vital to consider
when investigating the high number of extinctions of bird species on oceanic islands
since 1600 (Pimm et al.1994). A disproportionately large number of historic bird
extinctions have been flightless and island dwelling species (Hockey et al. 2011),
largely as a result of the introduction of alien predators such as rats (Moors et al.
1992). Of the 108 extinctions of birds worldwide from 1600-1999, almost 90% have
been of island species even though they make up only 20% of the world’s bird species
(Frankham 1998). This highlights the need to, where possible; predict species
responses to novel circumstances (Hockey et al. 2011). This is important for
attempting effective remedial action preventing extinction or lowering extinction risk

(Hockey et al. 2011).



Among terrestrial vertebrates, birds are the best colonisers of islands (Newton 2003),
yet approximately 20% of birds are endemic to islands, highlighting the importance of
conserving these areas (Gaston & Blackburn 1995). Island biotas, in particular island
endemics, are highly vulnerable to the introduction of predators, competitors and
diseases (Pimm et al. 1994, Manne et al. 1999). In most instances this is explained by
species on isolated islands having been separated from mammalian or reptilian
predators for a significant amount of time (Savidge 1987), in evolutionary terms,
losing the anti-predator behaviour (Milberg & Tyrberg 1993, Duncan & Blackburn
2004, Blackburn et al. 2005) and resulting in higher susceptibility to introduced
predators. The rapidity of some extinctions suggests a low level of resistance to any

disturbance amongst island species (Hockey et al. 2011).

The loss of a number of island endemics on the Pacific island of Guam by the
accidental introduction of the Brown Tree Snake (Boiga irregularis) is but one
example of extinctions of oceanic island bird species (Savidge 1987, Fritts & Rodda
1998). Island-restricted species display extinction rates of more than 40 times the
extinction rate of continental birds (Birdlife International 2008). This probably
underestimates the losses of island birds already experienced, because many species
probably have gone extinct undocumented (James et al. 1987, Milberg & Tyrberg
1993, Holdaway et al. 2001). With climate change becoming an increasingly
important threat to these already vulnerable ecosystems, it would appear that the
extinction risk of island species is set to increase over time (Benning et al. 2002,

Gillespie et al. 2008).

Conservation efforts are often focussed on range-restricted species. The focus on
species with very small ranges and single island endemics may be due to the majority
of species that have been lost being single island endemics with small populations
(Pimm et al. 1994). Characteristics of extinction-prone populations include a small
initial population and a small geographic range (Diamond et al. 1987). Islands have
some important single island small population species, and research efforts need to
also focus on understudied areas and taxonomic groups (de Lima et al. 2011). The
presence of single island endemics on Nightingale and Inaccessible Islands is largely
due to the relatively pristine state of these systems and thus provides the ideal

opportunity for research of natural systems.



General understanding of the decline and extinction of species is a main focus of the
discipline of conservation biology (Thibault et al. 2002). Due to their smaller size and
area of habitat, islands are a focal point of much research on endangered species
(Thibault et al. 2002). The area of available habitat is often a good indicator of
extinction risk (Trevino et al 2007, Gaston & Fuller 2009) and used by the IUCN as a
classification criterion for threat status. Small disturbances such as environmental
stochasticity that only slightly shift the balance between recruitment and mortality can
dramatically increase the risk of extinction of a particular species (Brook & Kikkawa
1998). The impacts of stochastic events become magnified as populations decrease
(Brook & Kikkawa 1998). It is therefore not unlikely that specialist species with
smaller populations would be more threatened than generalists with larger populations
(Brook & Kikkawa 1998). Long term management and monitoring, even of stable
island populations, is vital to help prevent further extinctions (Brook & Kikkawa

1998).

The need for research in the South Atlantic region is highlighted by the presence of
two critically endangered species on Gough Island (Tristan Albatross and Gough
Bunting) and numerous other threatened species occurring on Tristan, Nightingale
and Inaccessible Islands (Ryan 2007). A lack of knowledge on the two endemic
bunting species that occur on Nightingale Island further provides reason for thorough

research efforts in the region.

General background to the Nesospiza buntings

The Nesospiza buntings of the Tristan da Cunha Island group are one of the few
examples of an adaptive radiation resulting from the arrival of a single ancestral group
arriving at a group of oceanic islands (Lack 1947, 1971). Nesospiza buntings are seen
as a classic example of a simple adaptive radiation (Lack 1947, Abbott 1978). Lack
(1947) was one of the first scientists to contrast the Nesospiza radiation with the more
extensive and well-known radiations of Darwin’s finches and the Hawaiian
honeycreepers (Raikow 1976, Olson & James 1982, Grant 1999). The remote nature
of the Tristan archipelago meant that it was only realised in 1922 that two different
types of bunting occurred on the islands (Lowe 1923, Wilkin 1923). One advantage of

being so remote is that the Tristan archipelago remains one of the least disturbed



groups of islands in the temperate regions (Holdgate 1967, Wace & Holdgate 1976).
However, this remoteness has meant that research on Nesospiza buntings in the past
has been brief and mostly restricted to notes on their natural history (Hagen 1952,
Elliot 1957, Richardson 1984).

An often overlooked aspect of conservation is that of maintaining evolutionary
processes such as that of the radiation of Nesospiza buntings (Ryan et al. 2007). The
origin of this complex is traced back to finch-tanagers (7Thraupini) that reached the
islands from South America (Rand 1955, Ryan et al. 2007). Traditional classification
of Nesospiza included two species, each of which had different subspecies on
Nightingale and Inaccessible Islands and a now extinct bunting that occurred on
Tristan (Grant 2004, Ryan et al. 2007). Gough Bunting (Rowettia goughensis),
endemic to Gough island, is the closest relative to the Nesospiza (Ryan 1992, Grant
2004). The colonisation of Tristan and Gough by buntings are suggested to be as a
result of a single colonisation event (Jansen van Rensburg et al. 2012), although
subsequent unpublished sequence data includes a wider range of potential ancestral
species suggesting that Gough and Tristan do represent distinct colonisation events

(P.G. Ryan, pers. comm.).

Within Nesospiza there are marked differences in size of the birds, especially in bill
size, and this is related to different dietary preferences (Ryan 2008). The variety in
morphology closely matches the suite of available seed sizes (Ryan et al. 2007, Ryan
2008). The revelation through research that morphological diversity evolved
independently on each island lead to a revision of Nesospiza that recognised two
species on Nightingale Island and a single, polytypic species on Inaccessible Island
(Ryan 2008). Despite well-marked size variation on Innaccesible Island, the buntings
there display high levels of hybridisation in certain areas (Ryan et al. 1994, Ryan
2001, Ryan et al. 2007), resulting in only a single species being recognised. Five
different taxa were proposed, two on Nightingale Island and three on Inaccessible

(Ryan 2008).

On Nightingale Island the speciation process appears complete, with a large billed
specialist, Wilkins’ Bunting (Nesospiza wilkinsi) and a small-billed generalist
Nightingale Bunting (Nesospiza questi) occurring, with no records of hybridisation on
the island (Delport et al. 2006, Ryan 2008). The island supports a single habitat;

tussock Spartina arundinacea grassland interspersed with scattered Island Trees



Phylica arborea has favoured the evolution of two different taxa as a result of
bimodal seed size distribution (Ryan 2008). The complexity of habitats on
Inaccessible is possibly partly the reason for the complexity of taxa and high levels of
hybridisation that exist (Ryan et al. 1994, Ryan 2001). Each of the taxa on
Nightingale Island has a distinctive song and repertoire of calls and defends their
territories primarily against conspecifics (Ryan et al. 2007). Nesospiza buntings are a
clear example of ecological speciation where ecological processes appear to be
largely responsible for driving the evolution and maintaining the diversity in

morphology that is present (Ryan et al. 2007).

Other oceanic island archipelago bird radiations such as the Darwin’s finches (Grant
1999) and Hawaiian honeycreepers (Raikow 1976, Olson & James 1982) are more
extensive than the Nesospiza radiation. The Gough Bunting (Rowettia goughensis) is
assumed to have shared a common ancestor with Nesospiza at some point in the past
(Rand 1955, Grant 2004). The two genera were initially thought to have originated
from separate colonization events and not due to island hopping (Rand 1955). More
recent extensive sampling of potential ancestors in South America does suggest that
these two genera evolved separately (P.G. Ryan, pers. comm.). Colonisation of each
island took place once, followed by sympatric speciation when the bunting population
had been established (Ryan et al. 2007). This sympatric speciation happened
independently in each of the populations (Ryan et al. 2007). Strong directional
selection along with genetic drift acting together would explain the two distinct and

divergent bill sizes on Nightingale Island (Ryan et al. 2007).

The crushing force that seed-eating finches such as the Nesospiza complex can exert
is directly proportional to bill depth (van der Meij & Bout 2006); consequently this
determines the seed size they can exploit (Grant 1999, Grant & Grant 2002). Change
in the width and depth of bills is usually indicative of alteration of function as
displayed by the two different buntings on Nightingale Island (Grant 2004). In
Nesospiza, bill size is highly heritable (Ryan 2001), and there is a close association
between the bill depth of the birds and the seeds that are available within habitats
(Ryan et al. 2007).

All Nesospiza species are threatened due to their highly restricted range and their
vulnerability to the introduction of alien predators (Birdlife International 2008).

However, among Nesospiza species, Wilkins’ Bunting has the smallest population

10



with low levels of genetic variability (Grant 2004), and is thus the most at risk of

extinction and most susceptible to major disturbances (Ryan 2008).

The taxonomic decisions regarding the number of taxa and how many species of
Nesospiza there are may dramatically impact conservation priorities (Ryan 2008).
From a genetic perspective, should genetic variation within the species be related to
the size of the population, a decrease in the number of Wilkins’ Bunting on
Nightingale Island could compromise the ability of the species to successfully adapt

to any environmental changes in conditions (Frankham 1998).

Rationale and background to Wilkins’ Bunting research

Wilkins’ Bunting, the largest species of Nesospiza, is endemic to Nightingale Island.
At less than 4km” this is the smallest of the three main islands in the Tristan da Cunha
archipelago. It co-occurs with the Nightingale Bunting, the smallest of the Nesospiza
buntings. Wilkins’ Bunting is assumed to be a dietary specialist, feeding in close
association with patches of the Island Tree (Ryan 2008). The highest density of the
birds is to be found in the Ponds area, where most woodland occurs (Figure 2.1).
Linked to its large body size, Wilkins’ Bunting has the largest bill of any Nesospiza.
This large bill has evolved to crack open the hard, nut-like Phylica fruits (Ryan 1992,
Ryan et al. 2007). By comparison, the Nightingale Bunting has the smallest bill
among Nesospiza taxa and is a generalist feeder targeting seeds of the tussock grass
Spartina arundinacea, other small-seeded plants such as the various sedges as well as
numerous small invertebrates (Ryan et al. 2007). As a result it is much more abundant

than its larger relative, and occurs across the entire island (Ryan 2007).

Research on the populations and all aspects of the life history of these buntings in the
past is scant due largely to the remoteness of the Tristan islands. Given its very
limited habitat, Wilkins’ Bunting has probably numbered fewer than 500 individuals
for thousands of years (Ryan 2008). In the 1950s the population was estimated at 30
pairs (Elliott 1957) and Richardson (1984) estimated a similar population in the
1970s. In November 1999 further research that included the mapping of the Phylica
on the island estimated the population to be approximately 50 pairs associated with an
estimated 10 ha of suitable habitat (Ryan 2008). As a result the species qualified as
Endangered under criterion D1 of the IUCN red list (Ryan 2008). A severe storm in

11



2001 damaged large areas of Phylica with subsequent day visits to the island yielding
no sightings of the buntings. If the population had crashed there would be reason to
classify the species as Critically Endangered in terms of criterion B1+3 (small range
and fluctuating population) (Ryan 2008). It would seem that the affected areas of
Phylica have exhibited substantial regrowth, and numerous buntings were caught and

ringed in 2007 and 2009 (P.G. Ryan, unpubl. data).

With a total range of barely 1km” and an estimated population of 50 breeding pairs
(and thus a total population of fewer than 200 individuals), Wilkins’ Bunting is one of
the most range restricted and small population bird species globally. Of conservation
priority is a reassessment of the population size and to determine the population trend
(Ryan 2008). Wilkins’ Bunting is classified as endangered under the IUCN criteria
due to its small range, population size and the continued threat of the introduction of
alien mammals, such as has happened on Gough Island with severe effects on
breeding success of several bird species (Cuthbert & Hilton 2004). A further threat is
that of severe storms reducing the critical habitat of Phylica, such as the storm of
2001 that destroyed a large area of Phylica around the Ponds (Ryan 2008). Although
little studied, alien scale insects appear to be causing reduced fruit loads on Phylica
locally at Inaccessible Island (P.G. Ryan unpubl. data). A scale insect also has been
reported from Nightingale Island (K. Herrian in litt.) raising concerns that a similar
impact might be occurring at Nightingale Island. The importance of establishing a
robust baseline for the population size, breeding success and survival of Wilkins’

Bunting before the effects of the scale insect take hold is vital.

Very little is known about the breeding biology of Wilkins’ Bunting (Elliot 1957,
Ryan & Moloney 2002) making research on this aspect of the species vital to
determine its ability to withstand the impacts of the abovementioned threats,
particularly because of the highly restricted range of the species. Intensive studies on
Inaccessible Island have shown that large-billed birds dependant on Phylica fruits in
Spartina/Phylica habitat have much lower breeding success than the smaller-billed
birds breeding in the same area that have a more generalised diet (Ryan 1992, Ryan &
Moloney 2002). This may be offset by higher post-fledging survival of large-billed
birds for which there is some evidence from Inaccessible Island (Ryan 1992, Ryan &

Moloney 2002). Low breeding success however means that a small number of

12



breeding pairs makes Wilkins’ Bunting more susceptible to disturbance and genetic

effects, which together could drive this species toward extinction.

Objectives of this study

This study provides baseline information on Wilkins’ Bunting and the potential
impact of introduced Greedy Scale (Hemiberlesia rapax) insects on Phylica arborea.
Chapter 2 estimates the population size of Wilkins’ Bunting on Nightingale Island by
capturing and individually colour banding as many birds as possible. Resightings of
marked birds allowed territories of breeding pairs to be mapped, providing a more
robust estimate of the breeding population. Further objectives include determining

aspects of foraging ecology, diet and behaviour through observation.

Chapter 3 focuses on aspects of Phylica arborea upon which Wilkins’ Bunting is
dependant as a key food source by recording fruit loads in trees, I test whether there
are regional differences in fruit availability that might be correlated with bunting
territory sizes. I also recorded the distribution of scale insects (Hemiberlesia rapax),
where possible recording their abundance to assess whether these insects are

impacting Phylica fruit loads on Nightingale Island.

Chapter 4 is a brief summary of the species’ breeding biology, although the field

season was unfortunately largely restricted to the pre-laying period.

The thesis concludes with a short synthesis summarising the key findings and making
recommendations for future monitoring of this extremely small, vulnerable
population. It is hoped that the Tristan Conservation Department will continue this

monitoring into the future.
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Chapter 2. Population size, territoriality and foraging ecology of

Wilkins’ Bunting

Introduction

Small populations with very restricted ranges, especially on islands, are highly
susceptible to threats such as predation by alien mammals (Milberg & Tyrberg 1993,
Pimm et al. 1994, Manne et al. 1999, Duncan & Blackburn 2007), which has lead to
many island species going extinct (Halliday 1978, Fuller 1987, Blackburn et al. 2005,
Hockey et al. 2011). Island endemics, in particular the more specialised species, make
up a high proportion of currently threatened species of flora and fauna (Mountfort
1988, Johnson & Stattersfield 1990, Hockey et al. 2011) and of the species to have
gone extinct from islands since 1600 (Manne et al. 1999, Hockey et al. 2011). Species
with highly restricted ranges including island species, especially island endemics are
often the species of greatest conservation concern today (Biber 2002). This is largely
due to the high levels of endemism among island biodiversity. A further consideration
is the negative impact humans have had on many islands (Pimm et al. 1994, Gaston
2002, Blackburn et al. 2005) and the need for conserving the remaining biodiversity
and prioritising more pristine systems such as that of Nightingale Island, which forms

part of the Tristan archipelago in the South Atlantic Ocean.

The Tristan archipelago has a number of endemic species, including six species of
landbirds (Ryan 2007). Among these are three species of bunting (Nesospiza) that
have radiated on the islands (Ryan et al.2007). Two of the buntings are confined to
Nightingale Island: the more abundant, small-billed Nightingale Bunting (N. questi)
and the scarce, large-billed Wilkins’ Bunting (N.wilkinsi) that specialises on the fruit
of the Island Tree Phylica arborea (Ryan 2007). Wilkins’ Bunting is listed as
Endangered on the IUCN Red list of threatened species (IUCN 2008). Although
Nightingale Island is currently free of alien mammals, the constant threat of the
introduction of rats or mice poses a potentially severe threat to these birds, as does the
presence of a recently discovered scale insect on the Phylica trees (Ryan 2008). An
introduced scale insect on Inaccessible Island in combination with a sooty mould
(Crous et al. 2012) causes reduced fruit loads on Phylica trees (P.G. Ryan, unpubl.
data). Consequently, a reassessment of the very small population of Wilkins” Bunting

is a conservation priority (Ryan 2008).
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Little is known about the foraging ecology, diet and territorial behaviour of the
buntings on Nightingale Island. Wilkins’ and Nightingale Buntings are thought to be
highly territorial for at least the months of September through March (Ryan, 2007),
but with few observations over winter it is unknown whether territories are
maintained year round. Although it is widely accepted that Wilkins’ Bunting, by the
fact of the much larger bill size, is dependant on Phylica fruits (Lack 1947, Abbott
1978, Ryan 2008), there has been no systematic study of its diet, mainly due to the

limited research opportunities on Nightingale Island to date.

Very little research has been conducted on the land birds of Nightingale Island
(Hagen 1952, Elliott 1957, Abbott 1978). Three of the five terrestrial bird species
endemic to the Tristan archipelago are found on Nightingale Island: the two buntings
mentioned, and a subspecies of Tristan Thrush (Hylocichla eremita) (Ryan 2007).
Gough Moorhen (Gallinula comeri) occurs only on Tristan, and the world’s smallest
flightless bird, the Inaccessible Island Rail (Atlantisia rogersi) is found only on
Inaccessible, and has been the subject of some research over the years (Ryan et al.
1989, Fraser et al. 1992). Work on the Tristan Thrush, as with the buntings on
Nightingale Island, is limited (Ryan & Moloney 1991, Fraser et al. 1994, Ryan &
Ronconi 2010). The lack of research is due to the remoteness of this island and has
lead to visits being short and infrequent (Moseley 1892, Wilkins 1923, Elliott 1957,
Richardson 1984), and limited field studies (Fraser & Briggs 1992, Ryan & Moloney
2002).

The main objectives of the work described in this chapter were to gain a better
understanding of the population size and number of breeding pairs of Wilkins’
Bunting on Nightingale Island by catching and colour banding as many birds as
possible during the field season, to map the territories of breeding pairs, focussing on
the ‘Ponds’ area to determine densities of pairs in these areas, and to record the

foraging ecology and diet of Wilkins’ and Nightingale Buntings

Study area and Methods
Nightingale Island

The 2012 field season focussing on Wilkins’ Bunting is one of the few extensive

research efforts on the island and certainly one of the longest time periods, almost 3
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months, for which researchers were permanently based on the island, providing an
ideal opportunity to study this relatively pristine system. The smallest and oldest of
the three islands of the Tristan archipelago, Nightingale Island has two nearby islets,
Stoltenhoff and Middle (or Alex) Island (Figure 2.1). The highest point, known as
High Ridge, in the eastern part of the island rises to approximately 400 m above sea
level. The remainder of the island is mostly below 350 m (Baker et al.1964), but it
descends steeply into the sea around much of the coastline. Middle Island is a low-
lying islet rising to no more than 50 m above sea level and separated from Nightingale
Island by a shallow channel approximately 300 m wide containing numerous rock
stacks (Baker et al. 1964). Stoltenhoff is separated from Middle Island by a deeper
channel some 600 m wide and comprises three rock stacks with sea cliffs up to 80 m

high.

Nightingale Island is older and more eroded than the other Tristan islands, with rocks
dating back some 18 million years, and consequently consists mainly of erosion
resistant trachytes (Baker et al. 1964). There are no major drainage lines on the island,
with the only standing water found in four small bogs known locally as “The Ponds”
(Figure 2.2). There are a number of caves and rock stacks along the coastline, which

is predominantly made of cliffs up to 120 m high (Baker et al. 1964).

Nightingale Island supports one major vegetation type dominated by tussock grass
Spartina arundinacea with small patches of Phylica found mostly around the Ponds
area and on High Ridge (Roux et al. 1992, Ryan 2007). The Phylica woodland
community and Blechnum palmiforme heath, which is a vegetation of evenly spaced
large ferns, together form the fern-bush vegetation type as described by Wace &
Dickson (1965). Fern-bush is largely restricted to the Ponds area along with several
areas of small bog grass Scirpus bicolor. Within the Ponds the dominant vegetation is
that of Bog Ferns Blechnum palmiforme and large areas of floating Scirpus sulcatus
(Ryan 1992). Middle Island has no Phylica present and is covered by tussock
grassland but there is a small patch of woodland at the eastern end of the main stack

of Stoltenhoff (Ryan 2008).
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Figure 2.1: Google Earth image of Nightingale Island and neighbouring Alex (Middle) and
Stoltenhoff Islands.
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Figure 2.2: Google Earth image showing the four depressions known locally as ‘The Ponds’
surrounded by the majority of the island’s Phylica patches (darker green).

Nightingale and Inaccessible are regarded as some of the best-preserved examples of
temperate islands (Ryan et al. 2007). There are no introduced mammals on either
island, but Black Rats Rattus rattus and House Mice Mus domesticus occur on the
main island of Tristan (Wace & Holdgate 1976, Ryan 2007). For this reason, it is
important to have strict quarantine measures in place and to regularly check rodent
traps put out around landing sites on Nightingale Island. Mice or rats could cause
extensive and irreversible damage to seabird populations on the island, as has
occurred on many islands (Moors et al. 1992), especially in the Pacific Ocean (Pimm
et al. 1994, Thibault et al. 2002). Nightingale Island, although often visited by
humans, remains less disturbed than Inaccessible and Tristan largely due to the lack of

potable water (Wace & Holdgate 1976, Ryan 2007).
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Catching, measuring and ringing buntings

I visited Nightingale Island from 14 September to 26 November 2012. Wilkins’
Buntings were caught by using mist nets, mostly for territorial pairs, and hand nets to
pursue single birds, generally for birds foraging in tussock grassland or on the ground
in fern-bush woodland. The use of hand nets proved especially productive for
catching immatures and in areas where mist nets were not feasible. Up to four mist
nets at a time, two 6 m and two 9 m nets, were erected in between patches of Phylica
trees. Recordings of the calls of Wilkins’ Bunting and Nightingale Bunting were
played at the base of the mist net using an MP3 player to attract birds into the nets.
Territorial interactions between pairs of Wilkins’ Bunting only became more apparent
and frequent from mid-October, rendering this approach not very successful for the
first month. In certain areas, such as the Phylica surrounding 3" and 4™ Ponds, mist

nets were not used at all and only hand nets were used to catch birds.

The following variables were recorded for each captured bird for both Wilkins’ and
Nightingale buntings: total head length, bill depth (measured vertically at the
proximal edge of the nares), tarsus (all to the nearest 0.1mm), tail and wing (using a
stopped wing rule, flattened chord to the nearest 1 mm) as in Ryan (2001). Each bird
was individually aged and sexed. Birds were either classified as adult or immature.
Immature birds were identifiable by heavy streaking on the nape and back and were
drabber and paler overall (Ryan et al. 1994, Ryan 2007). Sexing of adult birds was
based on the overall colouration of the birds (Ryan et al. 1994). Male birds are overall
a brighter yellow green with almost no streaking on the back, and have a heavier and
darker bill. Males were also identifiable by their singing. Females are more streaked

on the nape and back, and are overall not as bright yellow green as the males.

All buntings were banded with a metal ring with a unique code on the right leg to
distinguish birds from those ringed in 2007 and 2009, which had rings on the left leg.
Nightingale Buntings were ringed with 2.8 mm F-series rings (de Beer et al. 2001)
and Wilkins’ Buntings either 3.5 mm C-series rings or 4.2 mm 4-series rings (de Beer
et al. 2001). Individual combinations of three 4.5 mm colour bands (eight colours)
were placed onto every Wilkins’ Bunting captured. For Nightingale Buntings, only
birds caught along the paths between the huts and the West landing, inland to the

West Road junction were individually marked with colour bands (diameter 2.8 mm).
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Plastic colour bands were deployed one above the metal ring on the right leg and two
on the left leg (see Appendix 1, Table 1). To reduce the likelihood of confusion, the
same two colours on the left leg were not used in reverse order (e.g. red over green
and green over red), unless a pair was caught together. Colour bands were sealed with
a spot of super glue and by the end of the field season no bird was observed to have
lost colour rings. The location of capture for each individual was recorded with a

GARMIN GPS 60.

Territory size estimation

Marked buntings were resighted as often as possible and GPS co-ordinates recorded
for all sightings, noting behaviours such as territorial interactions with neighbouring
pairs. These interactions were characterised by loud chattering vocalisations and birds
chasing and attempting to bite other buntings in more aggressive instances. All
observation positions were viewed in Google Earth to ratify the accuracy of these
recordings and added as layers to ArcGIS 9.3 (using the WGS 84 geographic co-
ordinate system). I then re-projected all the layers onto the UTM 28S co-ordinate
system to enable more accurate calculations of territory areas. Minimum convex
polygons (MCP) were used to estimate the area of each territory (Rodgers & Carr
1998), which requires at least three data points. I used Hawth’s Analysis Tools
package (Beyer 2004) to analyse the territories and create the MCPs. Only territories
for colour ringed pairs and pairs with metal rings from previous years that could be

differentiated from neighbouring pairs were included in the analysis of territory area.

I used a one-way ANOVA, incorporating the variables of site (referring to the five
areas) and the size of the indivivudal territories within these areas,to test for
significant differences between sizes of territories in five different areas: 1% Pond, 2™
Pond, 3" Pond, 4™ Pond and 1** Wood (Figure 2.3), with a post hoc Tukey test used to
see which sites differed. I also compared territory sizes around the Ponds with those

in 1 Wood with a t-test.
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Foraging ecology and diet observations

Opportunistic observations of foraging behaviour and diet observations were made for
both Wilkins’ and Nightingale buntings, following focal birds during territory
mapping and during observations for nest building. Foraging location was allocated to
one of three habitats: in Phylica trees, on the ground in woodland and fern-bush
habitat, and in tussock grassland. Information recorded included the species of plant
on which the birds fed and, in the case of insects/invertebrates, the species was
recorded when it was clearly identifiable otherwise recorded as ‘insects.’
Invertebrates were collected to help identify the ‘insects’ eaten by both species of

bunting.

Results
Bunting measurements

The bill depth of Wilkins’ Bunting (average >14 mm) was almost twice that of the
Nightingale Buntings (Table 2.1). In both species, males averaged larger than
females. Some female Wilkins’ Buntings toward the end of the field season had an
unusually high mass (e.g. 59.5 grams), and probably were developing eggs, otherwise
females were generally lighter than males. There was no evidence of intermediate-
sized hybrids between the two species (cf. Ryan et al. 1994, Ryan 2001, Ryan &

Moloney 2002), nor were any such birds observed in the field season in 2012.

Table 2.1: Mean measurements of Wilkins’ and Nightingale Buntings caught on Nightingale

Island in 2012. Numbers in parentheses indicate ranges.

Head length (mm) Bill depth (mm) Wing (mm) Tarsus (mm) Mass (g)

Wilkins’ Bunting
Male (n=55) 43.4 (41.7-45.0) 14.7 (13.8-15.1) 99.0 (93.0-102.8)  28.3 (25.9-30.0) 53.1(45.0-56.7)

Female (n=58)  42.1 (40.6-43.9)  14.1(13.6-14.8)  95.5(92.0-98.5)  27.5(26.0-29.4)  51.1 (46.0-59.5)

Nightingale Bunting
Male (n=63) 35.1(32.7-37.0) 7.8 (7.2-8.5) 82.4 (76.5-88.0) 23.8 (21.2-26.6) 27.6 (25.1-29.6)
Female (n=59) 34.5(32.4-36.3) 7.4 (6.8-8.5) 79.4 (75.0-84.5) 22.9 (21.5-25.6) 25.7(21.4-29.0)
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Foraging ecology and diet

There was a significant difference in the foraging areas of adult versus immature
Wilkins’ Buntings (Figure 2.3, x* = 13.82, df = 2, p < 0.001). Adults were found
mostly in Phylica trees (51%) whereas immature birds mostly foraged on the ground
in fern-bush habitat (62%). Immature birds were seldom observed foraging in tussock

grassland (4%), much less than adults.

70 1
60 4
50 4
40 4

30 4 M Adults

Percentage (%)

Immatures

20 H

Phylica Tussock Ground (Fern-bush
woodland)

Habitat Type

Figure 2.3: Percentage of observations of adult and immature Wilkins’ Buntings in each
category of habitat during the field season of 2012. The total number of adult observations
(n=292) and observations of immatures for which data was recorded (n=69).

Territory size

The average territory size of the 55 pairs of Wilkins’ Bunting was 0.149 + 0.093 ha.
The largest territory recorded was that of a pair of buntings on the eastern side of 1*
Wood that had an area of 0.34 ha, and the smallest mapped territory was at the south
western edge of 1% Pond with an area of 0.012 ha. The total area for the 55 mapped
territories was 7.6 ha. As expected this is less than the 10 ha of Phylica on the island

recorded by Ryan (2008) as not all areas were included in this calculation. No
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territories along the path (not enough data points for MCP construction), and no

territories from High Ridge (only two visits) were included in this calculation.

Local variation in territory size

The post hoc Tukey test, suggested that territory size differed in three pairs of areas
(Figure 2.4). There was no statistical support for evidence in Figure 2.4 that 4™ Pond
territories were larger than 1 and 2™ Pond territories. The core area of Phylica is
centred around the ‘Ponds’ and to the western plateau of the island (Figure 2.5). The
remaining area of the island is dominated by tussock grassland. This gives an overall
density of 7.2 pairs.ha™ (Range 5.7 pairs.ha”, 15.3 pairs.ha™) in Phylica woodland
around the Ponds. By including the immatures (n = 28), all caught within these

territories, the density increases to 9.1 pairs.ha™.

According to the post hoc Tukey test, 4™ Pond territories were found to be the largest
at 0.205 ha, however they differed significantly only from 3™ Pond territories (p =
0.011), which were the smallest territories (0.065 £ 0.05 ha, ANOVA F;4=5.81,p=
0.002). 1* Wood territories, the second largest at 0.2 + 0.1ha, were found to be larger
than 3" Pond territories (p-0.006). 2" Pond territories were larger than 3™ Pond areas

(p=0.048). From the figure 4™ Pond territories appear larger than other “Pond’ areas.

Population size and structure of Wilkins’ Bunting

A total of 114 Wilkins’ Buntings was caught (Table 2.3): 86 adults and 28 immatures.
The sex ratio was roughly equal: 55 males (43 adults, 12 immatures) and 58 females
(42 adults, 16 immatures). Only 10 Wilkins’ Buntings were not resighted after being
colour banded. At least 12 Wilkins’ Buntings were observed that were already
banded, of which five were recaptured. Four were caught as adults in 2007 (of 29
adults banded that year) and the fifth as an adult in 1999 (of 15 adults banded that
year), giving a minimum age of 13 years. This bird was however not resighted. All

five birds were caught in the same area where they were caught 5-12 years previously.
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Figure 2.4: Box and whisker plot of the average territory sizes for the five different areas
sampled on Nightingale Island in order of ranked means. The mean values, maximum and
minimum values (excluding outliers) and ranges for each region are displayed.

Five unringed Wilkins’ Buntings were observed during the last two weeks of the field
season. As these birds were seen singly it would suggest that they might be floaters
that do not have a territory. The numbers in parentheses in Table 2.3 provide an upper
and lower bound for estimates in cases where there remains uncertainty as to the

actual number of birds in those particular categories.
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Figure 2.5: Territories of 55 marked pairs of Wilkins’ Bunting around the Ponds on

Nightingale Island. The sample area is displayed as the dashed line around the territories.

Table 2.3: Number of birds with colour bands; estimated population size and demographics of

the population of Wilkins’ Bunting

Description Total
Ringed pairs (pairs with at least one bird colour banded) 56
Unringed pairs (including previously banded birds*) 25 (22-28)
Estimated number of breeding pairs 80 (75-85)
Total birds caught and colour banded 114
Estimated population size (minimum) 216
Estimated population size (maximum) 250

*Note: this includes an estimation of 8-10 pairs of Wilkins’ Bunting in the High ridge

area. Numbers in parentheses show the possible range for each parameter.

By the end of the 2012 field season at least one bird of 56 different pairs had been
colour banded (Table 2.3). Immature birds represented just less than 25% of all birds
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captured. Three unringed immatures were observed during the last two weeks of the
field season and not captured. Two immature birds were observed with their
presumed parents in September until early October. By mid-October these birds were
no longer observed with the adult birds, and subsequently were seen foraging on their

own outside of the adults’ territories.

The broad range for the estimated population size is due to uncertainty around the
numbers of buntings in certain areas, especially along High Ridge. I estimated a
minimum of 75 pairs of buntings and a maximum of 85 pairs, as I recorded through
the field season 81 pairs without taking into consideration parts of High Ridge for
which extrapolations would be difficult. The minimum number of pairs is less than 81
as I may have counted unringed pairs twice as they are not individually identifiable.
When considering only these birds the population is between 150 and 170 birds. By
including the extra immatures and single adults, the 6 to 8 extra pairs on High ridge,
the 39 banded birds not part of the breeding pairs accounted for and the 150-170 birds
in breeding pairs; the total population is between a minimum of no less than 216 birds
and probably not more than 250 birds in total. The uncertainty around certain numbers
of buntings is quite high as not all areas on the island were extensively covered, with
some areas being visited only once, increasing the likelihood of missing birds that are

in fact present in those areas.

Discussion
Bunting measurements

On Nightingale Island, the evolution of two different taxa of Nesospiza buntings has
been favoured by the presence of a bimodal seed size distribution (Ryan 2008). This
is in contrast to Inaccessible Island where the buntings have a range of bill sizes,
which correlate to the range of seed sizes on the island (Ryan 2001, Ryan et al. 2007).
Variation in beak sizes in other finches, such as on the Galapagos Islands, has been
attributed to the preference for differing proportions of the available seed range (Grant
et al. 1976, Abbott et al. 1977, Grant & Grant 1996). The differences between
Wilkins’ and Nightingale Buntings are highlighted in Table 2.1, in particular between
bill depths of the two species. Furthermore, the absence of intermediate measurements

for birds and no observations of birds exhibiting a mixture of features during an 11
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week field season in 2012, suggests that no hybrids occur and supports the concept
that speciation is complete on Nightingale Island (Ryan 2008). The presence of two
distinct species may be as a result of the clear distinction between the size of Phylica
seeds, which are much larger and fed on by Wilkins’ Buntings, and the smaller seeds
of Spartina, Carex spp and other smaller seed species that the Nightingale Buntings

feed on.

The bill depth of these two species, as in other seed-eating finches, is directly
proportional to the crushing force they can exert (van der Meij & Bout 2006) and
consequently determines the size of seed they can exploit (Grant 1999, van der Meij
& Bout 2006). The larger and harder seeds of the Phylica trees require a greater
crushing force to be successfully cracked open. This helps explain the much larger bill
of the Wilkins’ Bunting and has lead to the description of this species as a specialist
feeder heavily reliant on these seeds as a source of food (Ryan 2008). The fact that the

seeds are available year-round makes the selection for a larger bill advantageous.

The larger general body size of the Wilkins’ compared to Nightingale Buntings is
clearly shown by the comparative wing lengths, head size, and mass of the birds with
Wilkins’ birds consistently twice as heavy (ca 50g) as Nightingale Buntings (ca 25g)
(see also Table 2.1). One can infer that this distinct difference in body size is driven
by the different dietary preferences of these two species. Correlations between bill
size and head size in other seed eating finches (van der Meij & Bout 2004, van der
Meij & Bout 2006) would suggest that diet has been a major driver toward the two

distinctly different body sizes, including head size, of these bunting species.

Foraging ecology and diet

Adult and immature Wilkins’ buntings prefer to forage in different areas of the same
broad habitat type (Figure 2.3). A significant difference (Figure 2.3) in foraging
behaviour was recorded between adults and immatures across all three habitat types.
Adults preferred to forage in the Phylica trees on ripe fruit whereas the immature
birds were most often encountered feeding on the ground, on fallen Phylica seeds and
invertebrates. By observing interactions between adult and immature buntings,
immatures prefer to feed on the ground within the fern-bush habitat to avoid

harassment by adult birds with territories, particularly males, toward the onset of the
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breeding season. Immatures were chased out of territories if seen by the local pair,
and on one occasion, the immature bird was bitten by both adult birds in a scuffle on
the ground. The two most intense interactions observed both involved immature male
birds being chased, one of which was observed calling toward the end of the field

season, but still had immature plumage.

In certain areas, such as the ‘right fork wood’ of 1** Wood, groups of young birds (3 to
5) were at times observed foraging together. These birds preferred to forage on the
ground in an area between two territories of adult birds. There is a sufficient amount
of fallen Phylica seed on the ground at this time of year in this habitat for the
immatures to be able to survive, without having to feed often in the tree canopy where
they are more likely to be chased by adult birds. Through the entire field season I did
not observe any similar behaviour of adult birds forming groups, although single
adults that did not hold territories did on occasion join the group of immatures in 1%

Wood.

Based largely on limited observations in the past, it has been inferred that Wilkins’
Buntings are largely reliant on Phylica seeds and that it is the main constituent of their
diet. The 2012 field season revealed that Phylica seeds are indeed a vital part of their
diet as observations of birds feeding on the ground also showed a preference for fallen
seeds of Phylica. Birds were observed to bite at the bark of Phylica trees and bite at
old tussock stalks, possibly for invertebrates. There is a high prevalence of alien
weevil beetles (Stenoscelis hylastoides) in the old branches and twigs of the Phylica
trees and this would seem to be one species that the buntings feed on by breaking off

twigs.

Nightingale Buntings were observed feeding on the following species: Carex
insularis, Carex thouarsii, Scirpus bicolor, Scirpus sulcatus, and the alien grass Poa
annua as well as both species of Brass button, the indigenous Cotula moseleyi and the
non-native invasive Cotula australis. Nightingale Buntings that were observed in
Phylica trees were seen to be gleaning invertebrates off moss and lichens as well as
the undersides of the leaves and were not seen to feed on Phylica at all. From these
observations it is clear that these two species occupy quite distinct niches in terms of
diet. Due to the late flowering of tussock grassland I was unable to determine if both

species feed on this species as no seed had been set by the end of November.
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Territory size

The size of territories is to a large degree determined by the net costs and benefits
present (Fretwell & Lucas 1970, Both & Visser 2003). Smaller territories are expected
to have a higher abundance of resources (Fretwell & Lucas 1970); on Nightingale
Island this would relate to higher Phylica fruit loads in these areas. The high density
of bunting pairs on Nightingale Island would suggest relatively small territory sizes
and the variation in density across the different regions would suffice to suggest that

there is variation in the sizes of territories across the different regions of the island.

It was not possible to accurately map the territories for all pairs across the island
during the 2012 field season and therefore the focus of the field season was around
the Ponds area of the island (Figure 2.5). Differences in mean territory size were
found to not be significant for a number of areas (Figure 2.4). 3" Pond has smaller
territories than 1% Wood, 2™ Pond and 4™ Pond (Figure 2.4). This may be due to the

small and relatively isolated patches of Phylica in the 3™ Pond region.

The intruder pressure hypothesis and the optimal territory size models predict an
inverse relationship between territory size and resource density (Marshall & Cooper
2004). Therefore, 3™ Pond territories should display the highest fruit loads of Phylica,
as these are the smallest territories on the island (Figure 2.4). However, it is worth
noting that the naturally smaller patches of Phylica in this area probably also plays a
role in controlling territory size. 1** Wood territories are conversely much larger for
the same reasons, as the Phylica there is largely continuous and unbroken when
compared to other regions. The lack of significant difference between 1%, 2™ and 4™
Pond territories could be explained by the similarity in habitat structure, and the close
proximity of these areas to each other, whereas 3" Pond is in a localised SW corner of
the island furthest away from the others. The large variability in size of the territories
across the 3 different Ponds could also help explain why statistically one cannot

determine significant differences between the three.

Breeding pair densities in the different regions

The overall density of breeding pairs in the mapped areas was 7.24 prs.ha™ (Table
2.2). This relatively high density is expected based on the fact that only approximately
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10 ha of Phylica exist on the island (Ryan 2008) and the estimated population is
approximately 200 birds, which would relate to 20 birds per hectare or a maximum of
10 prs.ha. The overall average density may be higher than the recorded 7.24 prs.ha™.
This could be investigated with more research by determining more accurate figures
for the number of pairs on High Ridge and other isolated patches of Phylica. This is
supported by the fact that, when one adds the immatures the density increases to 9.1
pairs.ha'. The presence of 3 pairs just above the huts, where only a few Phylica trees
occur, would suggest that most, if not all, small patches of Phylica would contain

pairs of buntings and therefore increase the actual density across the island.

The variation in density of birds for the different areas of the mapped region is
substantial, with the 3™ Pond region having 15.3 prs.ha” compared to the lowest
density around 4™ Pond of 4.6 prs.ha”'. The 3™ Pond region is characterised by small,
disjoint patches of Phylica woodland with no single large continuous strip of
woodland being present such as in parts of 1* Wood and the other Ponds. Without a
comprehensive study of factors such as fruit loads in this area, and other variables that
may explain the higher density, it is difficult to pinpoint the reasons for this much
higher density. It may be that pairs are only able to defend single patches and because
these are smaller in 3 Pond, it results in smaller territories and higher densities per

hectare of Phylica woodland present in the area.

Population size and structure

Prior to this particular field season the estimated population for Wilkins’ Bunting was
approximately 200 birds with about 50 breeding pairs (Ryan 2008). A positive finding
from this study was the higher number of pairs found on the island (Table 2.3). The
current estimate of between 75 and 85 pairs is up to 60 % more than the previously
estimated 50 pairs (Ryan 2008) of Wilkins’ Bunting on the island. With pairs being
found in all the patches of Phylica that were regularly visited during the field season,
it seems that, due to the limited extent of habitat available, the population may not get
much larger. Some work is being done by the Tristan Conservation Department to
plant seedlings of Phylica in patches being overgrown by tussock grassland, but this
will take at least a decade before these trees provide sufficient fruit to support more

pairs of Wilkins’ Buntings.
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Single island endemics are very susceptible to extinction (Milberg & Tyrberg 1993,
Pimm et al. 1994, Biber 2002, Duncan & Blackburn 2007) and highly localised with
very small population sizes. The small population factor brings with it a suite of
problems, such as the Allee effect and genetic diversity problems, such as low levels
of heterozygosity (Frankham 1996). Wilkins’ Bunting would appear to have been a
very small population species for a long period of time (Ryan 2008). Based on
observations and buntings captured throughout the field season, the revised
population estimate is up to approximately 250 Wilkins’ Buntings on the island
(Table 2.3). Although higher than previous estimates, it is concerning that the
population estimate is not also larger. This may be due to the relatively low number of
immature birds captured. With up to 85 pairs of buntings present, one could expect a
higher proportion of immatures in the population. The low number of immatures (n =
28) caught may be purely due to territorial adult birds being easier to catch, or as a
result of a high survival rate. However, without any thorough research that provides
sufficient information regarding breeding success and post fledging survival, any

conclusions made at present remain speculative.

Further surveys of Wilkins’ Bunting focussing on areas such as High Ridge in the
eastern parts of the island are required to improve accuracy of current population
estimates. These are currently based on extrapolations from a few patches of Phylica
at the far southern edge of High Ridge. Due to the limited extent of available habitat it
is unlikely that the population would increase to levels much higher than at present,
unless the fruit load remains unaffected by the scale insect and current densities are

below carrying capacity.
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Chapter 3. Does the introduced scale insect Hemiberlesia rapax
(Comstock) affect the abundance of Phylica arborea fruit on

Nightingale Island? Implications for Wilkins’ Bunting

Introduction

Phylica is a large genus of some 150 species of shrubs and small trees. Most species
are confined to the Cape floristic region of South Africa, with other species in eastern
South Africa, Zimbabwe, Malawi and Tanzania (Richardson et al. 2001). Five species
are confined to oceanic islands: Reunion, Mauritius, Madagascar, Amsterdam, St.
Helena, the islands of the Tristan archipelago and Gough Island (Richardson et al.
2001) The Island Tree Phylica arborea occurs not only on Tristan and Gough in the
central South Atlantic Ocean, but also Amsterdam Island in the south-central Indian
Ocean (Richardson et al. 2001). Its ability to disperse long distances is impressive,
considering the fruits and seeds are not typical of long distance dispersal types
(Richardson et al. 2003). Island species of Phylica are morphologically as well as

genetically distinct from the mainland species (Richardson et al. 2003).

Nightingale Island is dominated by tall, dense tussock Spartina arundinacea
grassland. This dense vegetation hinders the successful germination and establishment
of young Phylica seedlings (Dean et al. 1994). As a result, there are scattered patches
of Phylica across the island with the largest area of these trees occurring around the
‘Ponds’ (Figure 2.2). More isolated patches of Phylica are found on High Ridge and
along the path above the huts. Phylica patches are the critical habitat for Wilkins’
Bunting, which are largely dependant on Phylica fruit (Chapter 2). The discovery of a
suspected introduced scale insect (K. Herian, in litt.) is cause for concern, because
data from Inaccessible Island suggest that Phylica fruit loads can be severely
impacted by the presence of scale insects (P.G. Ryan, unpubl. data). On Inaccessible,
the Soft Brown Scale (Coccus hesperidum) is found in association with a black sooty
mould fungus Seiridium phylicae (Crous et al. 2012). The discovery of scale insects
on Nightingale Island raises concerns about their potential impacts on Wilkins’

Buntings (Ryan 2008).

The impacts of scale insects on host plants vary considerably. Some studies show that

plants can compensate for some negative impacts by herbivores such as scale insects

32



through physiological alterations (Oleksyn et al. 1998, Anten & Ackerly 2001,
Thomson et al. 2003, Retuerto et al. 2004). Retuerto et al. (2004) showed an increased
rate of photosynthesis in response to increased scale abundance. However, high
densities of scale insects on Pinyon Pines (Pinus edulis) caused severe chlorosis and
premature needle shedding (Gehring et al. 1997). Other impacts include canopy
dieback and even death of some trees (O’Dowd et al. 2003). Scale insects also can
predispose trees to fungal infection (Harvell et al. 2002) as is evident on Inaccessible
Island (Crous et al. 2012) with resultant impacts on Phylica fruit loads (P.G. Ryan,
unpubl. data). If this occurs on Nightingale Island it could threaten the survival of

Wilkins’ Buntings.

This chapter reports the abundance and distribution of the scale insect Hemiberlesia
rapax (Comstock) on Phylica trees on Nightingale Island and estimates local and
regional variation in Phylica fruit loads. By comparing fruit loads of healthy trees to
trees infested with scale insects, I should be able to assess the impacts of scale insects
on Phylica fruit loads. T also searched for signs of a fungus such as the sooty mould

found on Inaccessible Island.

Materials and Methods
Phylica fruit loads

Fruit abundance on Phylica trees was estimated around the Ponds by sampling up to
20 large trees in Wilkins’ Buntings territories across the island, and was also
estimated along each of the four transects carried out across the island. As many large
trees as possible were sampled in peripheral territories with fewer trees. Saplings and
young trees (basal circumference <15 cm) were not sampled because Phylica only
starts to bear typical fruit loads above this size. As many territories surrounding the
Ponds (Figure 2.5) as possible were sampled and territories from other areas were
sampled on an ad hoc basis in order to establish whether there was any local variation
in fruit load. The basal circumference of each tree sampled was measured to the
nearest 1 cm with a piece of string. The height of each tree was estimated to the

nearest 0.1m using a 2.5 m net pole.

Fruit load was determined, for each territory and along the four transects, initially by

assigning a qualitative score to each tree on a scale of 0 to 5: 0 = no fruit (0 fruit per
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branchlet), 1 = very few (1-5), 2 = some (6-10), 3 = average (11-15), 4 = above
average (16-20) and 5 = lots of fruit (>20 per branchlet). A branchlet was classified as
the terminal 15 cm of an exposed branch (10-15 cm wide). This qualitative scale was
applied after having spent some time working with the trees to gain a better
understanding of average fruit loads. In order to provide a more quantitative index of
fruit abundance, 10 terminal branchlets were selected from each tree and the number
of fruit counted (individually for counts <20, estimated to the nearest 5 when n>20)..
Branchlets were selected from different parts of the canopy for each tree to ensure

representative sample coverage of each tree and thus reduce any sampling bias.

I compared the average fruit load per tree in each Wilkins’ Bunting territory to
determine whether there was any local variation. The 24 territories analysed were
initially broadly categorised into Ponds (n=20, incorporating the periphery of 1%, 2™
and 4™ Ponds) versus sites that were in areas away from the Ponds, such as 1** Wood
and along the path near the huts (n=4).The second set of analyses treated each Pond
separately. An ANOVA was run with a post hoc Tukey test to determine which
interactions differed statistically. The variables incorporated into this statistical
analysis were the five different areas e.g first Pond, and the response variable of
average fruit load per territory. This interaction analysis allowed for comparison
between the different Ponds as well as with other regions where fruit load had been
counted in specific territories. All statistical analyses were conducted in the R Studio

statistical package (RStudio 2012).

Comparative data for the fruit loads of Phylica trees from comparable habitat near
Blenden Hall in the lowlands of Inaccessible Island were available (P.G. Ryan,
unpubl. data). These data have not yet been used in any publications but are useful to
compare the impacts of scale insects on trees on the two different islands as well as
looking into differences between fruit loads on the two islands. The means for fruit
loads of healthy trees from Inaccessible were compared to trees from Nightingale

Island in the 24 territories for which fruit loads were recorded.

Scale insect distribution and abundance

The distribution of introduced scale insects on the island was mapped by recording

GPS co-ordinates, with a GARMIN GPS 60 device, in as many areas of Phylica
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woodland as possible (between 14 September and 26 November 2012). Scale insect
abundance was scored from 0-3: 0 = none, 1 = very few, 2 = moderate and 3 = heavy
infestation, within each territory and along each of the four transects carried out
across the island. In instances where trees exhibited varying numbers of scale insects
on different terminal branches I assigned 1-2 or 2-3. Within each territory for which
fruit loads were counted, the presence of scale insects and their overall abundance was

recorded.

The same procedure used to map the territories of Wilkins’ Bunting pairs (Chapter 2)
was used to map the distribution and abundance of scale insects in ArcGIS 9.3. The
shapefile ‘scale’ comprises point data (individual trees sampled) and polygon data

(summary data per bunting territory).

In 19 Wilkins’ Bunting territories from the fruit load study I also recorded if each tree
had scale insects present. After pooling fruit loads with and without scale insects
across the 19 different territories, I used a t-test to determine if the presence of scale
insects affected fruit loads. The analysis was compared to that of trees on Inaccessible

Island for which comparable data were available (P.G. Ryan, unpubl. data).

Four 50 m transects (one comprising two separate 25 m transects due to the limited
extent of woodland) were carried out, determining the presence of scale insects on
trees along the transect. One transect was carried out on the periphery of each of the
four Ponds. The two 25 m transects were done in woodland along the periphery of 3™
Pond. Using a GARMIN GPS 60 device, I recorded the start and end co-ordinates of
each transect. The transect distance was measured using a 50m tape measure and the
2.5m strip either side of the transect line was measured using a 2.5 m net pole. Only
trees rooted within 2.5 m either side of the transect line were sampled, and

overhanging trees were not included.

Transect data were analysed by comparing the fruit loads of infected vs non infected
trees. An ANOVA was used to determine whether or not there was a difference in
fruit loads, as multiple variables were being compared, namely the impact of scale (if
any) on fruit loads, the role of whether or not a tree was infected, and whether or not
the impacts differed between transects. This was done for the data sets from
Nightingale Island and Inaccessible Island to determine the impact of scale insects on

the fruit loads and by comparing infected vs not infected trees along a transect. To
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determine the impact, if any, of scale insects on fruit load for Inaccessible and

Nightingale Island I used a t-test to compare infected versus non-infected trees.

Results
Phylica fruit loads

There was no local variation in mean Phylica fruit loads between Wilkins’ Bunting
territories at the Ponds (12.4+6.2 fruits per branchlet) and other areas sampled
(13.9£9.0, t,,=0.74, p=0.185). There was also no significant difference between Ponds
ANOVA (F,= 1.83, p= 0.14). The territory with the lowest fruit load was distant
from the Ponds region, along the path approximately 500 m from the huts (7.4+3.7
fruits per branchlet) whereas the 1% Wood territories had the highest average fruit

loads (15.449.3 fruits per branchlet).

Scale insect distribution and abundance

Scale insects on Nightingale Island are of the species Hemiberlesia rapax, which is
different to the scale insect found on Tristan and Inaccessible Islands, Coccus
hesperidum. Both species were identified by Mr I. M. Millar of the Agricultural
Research Council. Scale insects were encountered throughout Phylica woodland on
Nightingale Island (Figure 3.1). They were also found in all 24 Wilkins’ Bunting
territories sampled. Four territories had an average score of moderate infestation (2),
whereas the other 20 sites had smaller numbers of scale insects. Scale insects were
found on trees from the West Road to the southern end of the island in Phylica
surrounding 3" Pond, and areas in the eastern region of the island on High Ridge.
Although widespread, the scale insect abundance was generally very low (1) and
between very low (1) and less than moderate (1-2), with a total of 50.6 % of infected
trees falling into these categories (Figure 3.2). The lowest incidence was for heavy

infestations of scale (3), with 6 % of infected trees showing this level of infestation.
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Figure 3.1: Map of the distribution (presence/absence) of the scale insect as recorded during
the 2012 field season for Nightingale Island. The black circles indicate locations where scale
insects were found; open circles within and near the Ponds area indicate absent scale insects
whilst the open circles on the eastern side, along High Ridge, were not sampled. The dotted
line shows the area of Phylica around the core Ponds area and also displays the isolated

patches of these trees on High Ridge.
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Figure 3.2: Infestation levels of scale insects on Nightingale Island, and the proportion of

trees infected at different levels of scale infestation.

(O Scale absent/not sampled

37



There was no difference in mean Phylica fruit load per branchlet between infected
trees (12.8+£6.6) and trees apparently lacking scale insects on Nightingale Island
(13.4£7.4, t3s= 0.701, p=0.48). By comparison, at Blenden Hall on Inaccessible
Island, infected trees had significantly lower fruit loads (2.6+4.3, tss= 6.65, p<0.001)
than that of uninfected trees (19.3+16.4).
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Figure 3.3: Average fruit load per tree of scale infected trees versus uninfected trees on
Nightingale and Inaccessible Island. A comparison between the two islands’ relative fruit
loads for the areas sampled on each island. Error bars indicate 1 SD.

On the four 50 m transects on Nightingale Island, fruit loads and scale insects were
scored for the 164 trees sampled. On Inaccessible Island the sample size was 332 trees
along 4 different transects. For the impact of scale on Phylica fruit load for
Nightingale Island there was no significant difference among the transects, ANOVA
(Fs161= 0.019, p=0.891). For Inaccessible Island there was also no significant
difference between fruit loads along the transects due to scale infection, ANOVA

(F1’330:1 81, p:0178)
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However, when comparing infected trees of scale level 2 and 3 only (excluding scale
level 1) to those trees not infected by scale on Nightingale Island, the results differ

slightly. Scale still does not impact fruit load with p=0.838.

By analysing the fruit load data(including all variables) with the relevant levels of
scale recorded for each territory there was no impact on the fruit load due to scale
(F13=3.309, p =0.087). When comparing only the impact of scale on fruit load by
disregarding the possible influence of other variables the p value does decrease (F;2;
=3.439,p =0.078) but not sufficiently to conclude with any certainty that there is

indeed an impact on fruit load by the scale insects in these territories.

The four transects show a trend in the infection rates of trees for different size classes
(Figure 3.4), with a general decrease in infection from smaller to larger trees. The
range of basal circumferences for the transects on Nightingale Island was 17-138 cm,
with an average of 63.4 + 23.9 cm, n= 164. The trees in the 101-120 cm size class
exhibit higher infection than the preceding four size classes. However, the small
sample size of the smallest (0-20cm) and largest trees (120-140cm) means that more
research is needed for more robust conclusions to be drawn on the impact of scale

insects across different tree size classes on Nightingale Island.

Discussion
Phylica fruit loads

Although it is suggested that island populations of Phylica such as on Nightingale
Island are more likely to have within-population morphological variation (Richardson
et al. 2001), and possibly therefore variation in fruit load, my results found no
significant local or regional variation in fruit loads. No samples were taken around 3™
Pond, where Wilkins’ Bunting territories were smallest. I expected fruit loads to be
higher in the territories on the periphery of 3™ Pond because territory size and
resource abundance tend to be inversely related (Marshall & Cooper 1984). However,
Phylica fruit form in late summer and remain on the trees through winter before
dehiscing the following summer, so sampling in spring reflects the abundance of fruit
moderated by almost a full year of bunting predation, potentially confounding any
simple link between fruit density and territory size. The average fruit load across the

island was 10-15 fruits per branchlet, which is lower than the fruit load recorded for
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healthy trees in the lowland areas of Inaccessible Island (Figure 3.3). However, the
definition of ‘branchlet’ is somewhat subjective, and so caution is needed when

comparing data collected by different observers.
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Figure 3.4: Infection rates of trees of different size classes categorised according to basal

circumference. Numbers in parentheses indicate the sample size of each size class of tree.

Scale distribution and abundance

The distribution of Hemiberlesia rapax on Nightingale Island was more widespread
than expected, considering its relatively recent discovery on the island (K. Herrian, in
litt.). It is possible that the species had been overlooked for some time, but Christine
Haenel collected insects on Nightingale Island in the last decade and is unlikely to
have overlooked H. rapax if it was already well-established on the island (P.G. Ryan,
pers. comm.). The fact that the species of scale insect on Nightingale Island differs
from that on Tristan and Inaccessible Islands is surprising because most invasive

species reaching the islands tend to arrive via Tristan.
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Although widespread, the abundance of the H. rapax on Nightingale Island currently
is low, with most localities having very few scale insects (Figure 3.2). This might be
consistent with their relatively recent arrival on the island, but its wide distribution is
cause for concern. Scale insects can cause canopy dieback and even the death of trees
(O’Dowd et al. 2003). Increased abundance on Nightingale Island may increase the
susceptibility of Phylica trees to fungal infection. Large parts of trees dieing greatly
reduces the tree’s ability to produce fruit (O’Dowd et al. 2003). On Nightingale Island
the scale’s low abundance could be due to the population being in the lag phase of
population growth, and the abundance could still increase exponentially, making trees
increasingly susceptible to fungal infections in the future. Chapter 2 illustrated the
dependence of Wilkins’ Bunting on Phylica fruit. A significant reduction in fruit load
would be a major threat to the population of buntings, possibly causing declines, and

would magnify genetic factors that are associated with small isolated populations.

Scale insect impacts, and associated sooty moulds, already have an impact on fruit
loads on infected trees around Blenden Hall, Inaccessible Island (Figure 3.3, P.G.
Ryan, unpubl. data), yet my data show no impact of scale insects on Phylica fruit
loads on Nightingale Island (Fig 3.3). The situation on Inaccessible is exacerbated by
the presence of a sooty mould (Crous et al. 2012). The marked reduction in fruit load
on Inaccessible Island may be due to the combined impacts of the mould and scale
insects. Although some leaf die back was observed on Nightingale Island, and was
used to identify the presence of scale, the lack of sooty mould may be the reason for
the limited impact on fruit load on Nightingale Island. The leaf die back presumably
results from scale insects sucking the sap from the leaves. Of concern as well, is the
high infection rate of smaller i.e. younger trees (Figure 3.4). High infestation and die
back of young trees could result in the loss of younger trees from the population. The
threat of severe storms damaging large trees would thus pose an even bigger threat to

the existing Phylica if younger trees are being severely damaged by scale insects.

The current low abundance of H. rapax across Nightingale Island may account for
failure to detect an impact on Phylica fruit loads. It would appear that the Phylica
trees may not be as susceptible to this scale insect species. There is however a need
for future research to investigate the apparent dieback recorded on certain trees. The
fact that this species of scale is different to the species on Tristan and Inaccessible

islands highlights the need for vigilance and stricter controls to try to prevent further
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introductions to Nightingale Island. This is especially true for preventing sooty mould
transfer from Inaccessible to Nightingale Island in the future. The practice of boot
cleaning may need to be supplemented with other measures such as prohibiting direct
movement between Nightingale and Inaccessible Island in order to ensure Nightingale

Island remains sooty mould free.
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Chapter 4. Notes on the breeding behaviour of Wilkins’ Bunting

Introduction

Very little is known about the breeding biology of the Nesospiza buntings on
Nightingale Island (Collar & Stuart 1985, Fraser & Briggs 1992). The most extensive
work has been done on Inaccessible Island buntings during the summer months of
1989-1990 and 1999-2000 (Ryan & Moloney 2002). Published information on the
nests of the buntings on Nightingale Island is restricted to some observations by
Hagen (1952) and Elliot (1957) of three Nightingale Bunting and five Wilkins’
Bunting nests. Wilkins’ Bunting lays 1-2 eggs in an open cup nest with breeding
occurring between November and January (Ryan et al. 2007). The only record for a
Nightingale Bunting nest reported a clutch size of 4 eggs (Hagen 1952), but this is
almost certainly an error (Elliot 1957); they probably also lay 1-2 eggs (Ryan 2007)
and are believed to breed slightly earlier than Wilkins’ Buntings, from October to
January, based on observations by Richardson (1984) of fledged young in late
November of 1973. However, subsequent visits did not find breeding behaviour even
toward late November (Ryan pers. obs. 1989). Both species are thought to be
territorial at least for part of the year from September to March (Ryan 2007).

By comparison, the breeding biology of the Inaccessible Bunting Nesospiza acunhae
is much better understood as a result of more extensive studies of this species
complex (Fraser & Briggs 1992, Ryan 1992, Ryan 2001, Ryan & Moloney 2002,
Ryan et al 2007, Ryan 2008). A clutch size of between 1-2 (1.8) eggs is the norm with
an incubation period of 17-18 days by the female only (Ryan & Moloney 2002).
During incubation the female is fed by the male near the nest. The nestling period is
18-21 days, with the young birds remaining in dense cover for at least a further ten
days before accompanying the adults during foraging (Ryan & Moloney 2002). Only
a single brood is reared per season (Ryan & Moloney 2002, Ryan 2007). In tussock
grassland on the coast of Inaccessible Island, the large billed N. a. dunnei breed
slightly earlier and exhibit lower fledging success but higher post fledging survival
then the small-billed N. a. acunhae (Ryan & Moloney 2002).

It is important to collect comparative information on the breeding biology of the two
bunting species that occur on Nightingale Island. Data on Wilkins’ Bunting are

especially valuable, given the small population size and endangered status of this
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species. In this short chapter I report the behaviour of Wilkins’ Bunting during the
early breeding season. Unfortunately I was forced to leave the island before any eggs
had hatched, but I could infer laying dates assuming their incubation period is similar

to that of Inaccessible Buntings.

Materials and Methods
Breeding biology information

Observations on the breeding biology of buntings on Nightingale Island were made
from 14 September to 26 November 2012. Nests were located by observing marked
pairs that spent long periods in a restricted area of the territory. However, most nests
were located by the female’s begging behaviour when fed by the male during
incubation. All behaviour associated with nest building, incubation, nest parameters
and egg measurements were recorded and the GPS co-ordinates of each nest site also
noted. Notes on nest building were taken by observing females that were located

whilst constructing nests.

Most nests were measured, recording the height above ground (cm), and the inner
diameter and depth of the nest cup (cm). Eggs of one nest (SW of 1* Pond) were not
measured due to the difficulty of accessing the nests’ locality and two nests did not
contain eggs at the time of departure from the island. Notes were made on the
surrounding vegetation and the materials used in the construction of the nests. Final
clutch size was determined by visiting the nest at least twice, with an interval of 3
days between visits. Disturbance, especially during nest building and early incubation,
was kept to a minimum by visiting the nest area no more than once every day.
Observations of nest visitation and construction typically were made from a distance

of >10 m to minimise the impact on the behaviour of the birds.

For each of the nests, except in one case where it was impossible to measure the eggs
due to the nest location, the egg width and length was measured to the nearest 0.1
mm, using Vernier callipers. An elongation index was calculated as egg length/width
(Ryan & Moloney 2002). To minimise disturbance, the eggs were measured when the
female flew off the nest, either to be fed by the male or to feed in Phylica trees. To

determine if any predation of eggs had taken place the nests were checked once every
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three days and all nests were checked on the final day of the field season (26
November 2012).

Results and Discussion

Aggressive territorial interactions of Wilkins’ Buntings intensified from mid-October
2012 when males become increasingly vocal and there were increasing numbers of
interactions between neighbouring pairs. Singing by males was sporadic and largely
confined to the morning from mid-September to early October, but became more
sustained, occurring all day by the end of October. Nightingale Buntings showed
increased territorial interactions from early November. An interesting observation was
that of the lack of Nightingale Bunting nests that were found. This may suggest that
breeding commences later than the month of October, which currently is thought to be
the beginning of the breeding season, and is similar to the pattern on Inaccessible
where the larger billed birds begin breeding a few weeks earlier than the smaller

billed birds (Ryan & Moloney 2002).

Nest building by Wilkins’ Buntings was first observed on 26 October, when two
different females were observed breaking off twigs from Phylica trees and collecting
bunches of short pieces of tussock grass. Although birds had often been observed to
bite Phylica twigs and tussock stems, this was the first occasion they carried a number
of pieces of vegetation. These initial observations resulted in the females dropping the
pieces of material and subsequent visits to the areas in the following days did not

yield any further similar behaviour.

Nest building was observed in two cases, when the female was observed carrying
material into the same area on a number of occasions over several days. I recorded the
construction of these two nests and the male visitation to the nest at five nests. The
duration of observation, for nest construction and visits to nests, was a total of 10 hrs
and 23 minutes. The female of the pair at the entrance to 1* wood was seen nest
building on 1 November, and was observed constructing every day until 6 November,
then again on 12 November after a period of inclement weather with heavy rain that
may have interrupted nest building. She was first seen sitting on her nest on 16
November 2012, and an egg was observed on 17 November. Nest building thus takes

at least 5 days.
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The first nest was discovered on the 14™ November at the northern edge woodland of
3" Pond. A single egg had already been laid, but no further eggs were laid, so the
clutch was apparently complete when found. However the egg had not hatched by 26
November, so assuming an incubation period of 17-18 days (Ryan & Moloney 2002),

the earliest laying date was 10 November.

Nest building was carried out by the female only. While she constructed the nest, the
male often perched nearby, calling vociferously. Territorial interactions with
neighbouring pairs still involved both birds, even once the female had begun
incubation. The female would fly off the nest to defend the territory from possible
intruders. To feed the female, the male would fly toward the nest calling and the
female would initially respond by calling from the nest, then appear from the nest and
begin to beg for food with a buzzing call and wings quivering. Once fed, the female
would either continue to feed nearby or return to the nest. The longest time of absence
from the nest was 12 min (4.84 £2.81 min, n=19). Males mostly fed their partner
every 10-20 min (15.83 +4.40 min, n=6) but in one case no feeding was observed for
62 min (excluded from analysis as an outlier). As a result of this the female left the
nest to feed in the Phylica trees rather than wait for the returning male. Fraser &
Briggs (1992) observed two incubating female Inaccessible Buntings for 11.7 h and
32.5 h, respectively. The times of absence from the nests ranged from 0.2 — 67.2 min
(6.5 = 13.0 min, n=27) and 0.1 — 17.2 min (3.6 £+ 3.4 min, n=77). The mean values for
absence are similar to those of Wilkins’ Buntings. The visits by males were recorded
by Fraser & Briggs (1992) as a daily feeding rate of number of visits per hour. For the
same two nests the feeding rates were 1.9 — 6.2 per hour (2.8 £ 1.7, n=6) and 1.0 — 3.0
per hour (2.7 + 0.8, n=10). The mean values relate to a visit every 21.4 and 22.2 min
respectively. The initial data recorded for feeding rate on Nightingale Island are

similar to these observations.

Both sexes were observed to defend the nest and general area from Tristan Thrushes
(Nesocichla emerita procax) by harassing and chasing them far away from the nest. It
would be plausible to suggest that the thrushes pose the greatest threat as predators to
the eggs and chicks.
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Location of nests and nest measurements

In total, ten nests were found; two on the northern edge of 31 Pond, two on the
castern side of 1% Pond, two on the northern edge of 2", one between 1% and 2™
Ponds, and the remaining nests were scattered through 1* Wood. Nine nests were
located in the base of a large tussock; the exception at the northern end of 2™ Pond
was constructed in a large clump of the fern Asplenium obtusatum away from tussock
grassland or Phylica trees. None of the nests were constructed on the ground. The
height above the ground varied from 25-110 cm (54428 cm, n=10). This range is not
dissimilar to Inaccessible Buntings, which have been recorded to nest up to 1.2 m
above ground, although all nests of large-billed birds have been within 20 cm of the
ground (Ryan & Moloney 2002).

The nests were built from Spartina leaves, Phylica twigs and small branches, and
some contained leaves of the sedge Carex insularis. The nest that was constructed in
the Asplenium fern was built entirely from dead leaves of Carex insularis. All the
other nests were built from more than one type of material. Nest cups ranged from 7-9

cm across (8.1+0.8 cm, n=8) and 6-10 cm deep (7.5£1.7 cm, n=8).

Clutch size and egg dimensions

Based on the small sample size of 7 completed clutches (one nest’s first egg was laid
the day prior to departure and therefore final clutch size was unknown), Wilkins’
Bunting has a clutch size of 1-2 eggs, the same as the Inaccessible Nesospiza
buntings, with an average in this sample of 1.57. Ten eggs from 7 nests were
measured: average length was 27.3+0.55 mm (range 26.5-28.4) and width 19.1+0.14
mm (18.8-19.3 mm). The elongation index ranged from 1.398-1.472 (1.429+0.023).

Conclusions

All of the described behaviour of Wilkins’ Buntings on Nightingale Island, from nest
building to incubation by the female only, is consistent with the behaviour exhibited
by the better known Inaccessible Bunting complex (Fraser & Briggs 1992, Ryan &
Moloney 2002). Although limited to a small sample size, the visitation rate and

absence from nests by females is in agreement with observations on Inaccessible
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Island by Fraser & Briggs (1992). A notable difference is the building of nests above
the ground by Wilkins’ Bunting whereas the large billed birds on Inaccessible
construct their nests on the ground (Ryan & Moloney 2002).

From this research, the onset of breeding is mid to late November for Wilkins’
Buntings. Previous observations during October 1989 and 2007 found no evidence of
breeding, and none of the birds caught had brood patches evident (P.G. Ryan, unpubl.
data). A day visit in late November 1989 found a single gravid female Nightingale
Bunting, and a female Wilkins’ Bunting with a vascularised brood patch, suggesting
that breeding was taking place (P.G. Ryan, unpubl. data). These observations show

some evidence for breeding commencing in late November.

Although no nests for Nightingale Buntings were found, birds were observed carrying
nesting material from mid November. Birds carrying nesting material and gravid
females were caught in early December 2009 (P.G. Ryan, unpubl. data.), suggesting
that they breed later than the Wilkins’ Buntings, which is the same pattern as on
Inaccessible, where large billed birds breed a few weeks earlier than the small billed
birds (Ryan & Moloney 2002). Future research should prioritise finding and recording
nests of Nightingale Buntings, and incorporate breeding success and fledging survival
to supplement this initial research on the breeding biology of the Nesospiza on

Nightingale Island.
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Chapter 5. Synthesis: Key findings and future research

priorities for conservation of the Wilkins’ Buntings

Key findings
Population estimation

The reassessment of the population of Wilkins’ Bunting on Nightingale Island was the
main objective of this project. I established that previous estimates of 50 breeding
pairs are conservative. In the main study area, at least 56 different pairs had one or
more birds individually colour banded. In the ‘Ponds’ area there were at least 10 other
pairs that remained unringed, I observed 3 unringed pairs in the 1* Wood area, and
based on limited observations estimated a further 8-10 pairs on High Ridge. The
estimated number of pairs of Wilkins’ Buntings is thus 80 (75-85) pairs based on
current knowledge, and a large degree of uncertainty around the figure for High Ridge
due to the poor coverage of the scattered Phylica trees there. The remaining areas on
the island, where bunting numbers are uncertain, are very steep, inaccessible slopes
with scattered Phylica patches. Based on large-billed birds on Inaccessible Island
occupying similar habitat, one should find Wilkins’ Buntings in these areas, and

future searches will be vital in determining numbers of buntings here.

It is concerning that even with a larger number of breeding pairs present, the total
population estimate is not much higher than the 200 individuals estimated by Ryan
(2008). Following this field season the population estimate is at least 216 birds but
probably not more than 250 birds. Of further concern is the small proportion of
immature birds caught (25%, n=114). This may suggest low breeding success or point
to the possibility that not all of the pairs of Wilkins’ Buntings are breeding. However,
two considerations need to be made concerning whether or not low numbers of
immatures does support either suggestion. Firstly, one needs to determine whether or
not a bias toward catching territorial birds results in fewer immatures being caught.
Secondly, to determine what the survival rate is, as a relatively high survival rate
would result in a low proportion of immatures. However, the presence of 2™ year
birds would suggest that the number of immatures is lower than expected for a
population of approximately 80 breeding pairs. Of interest was the presence of two

different immatures in September that were still associated with their presumed
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parents. These two immatures were not observed with the parent birds from mid-

October and were resighted subsequently on their own, having left the parent birds.

Territory sizes and breeding pair densities

Wilkins® Bunting territories ranged in area from 0.012 ha to 0.34 ha, with the 3 Pond
area having significantly smaller territories based on recorded observations. It is
important to consider that following the birds in the steeper areas surrounding 3"
Pond is difficult and may have lead to contributing to smaller mapped territories. The
smaller territories in this area appear to be largely due to the small patches of Phylica

around this Pond.

The overall density of the 55 pairs for which territories were mapped was 7.24
pairs.ha” (Range 5.72 pairs.ha'- 15.28 pairs.ha™). Based on previous estimates one
would expect a mean density of 10 pairs.ha’. The current maximum population
estimate of 250 birds and approximately 10 ha of Phylica present gives 25 birds per
hectare, but Wilkins’ Buntings are not restricted to Phylica woodland only, as seen by

numerous observations within Spartina grassland.

Foraging ecology and diet

The preferred foraging areas of adults Wilkins’ Buntings differed markedly from
those used by immature birds. Phylica trees were the favoured habitat for adult birds
whilst the immatures foraged mainly on the ground under fern-bush. This difference
may result from immatures avoiding harassment by territorial adults during the start
of the breeding season. The low incidence of observing immature Wilkins’ Buntings
in Spartina may have been due to the denseness of this vegetation, and the
unobtrusive behaviour of immatures compared to territorial adults. A future research
priority would be to assess whether this habitat difference persists year round. Even
whilst foraging on the ground, immature Wilkins’ Buntings showed a preference for
fallen Phylica seeds, although they also gleaned invertebrates from lichen, moss and
Spartina. By comparison, the smaller Nightingale Bunting was observed to feed

mostly on smaller seeds and to glean invertebrates from various plant species.
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Invasive scale insects and Phylica fruit loads

The density of Phylica fruits was similar in 24 Wilkins’ Bunting territories. The
average fruit load across the island was 10-15 fruit per terminal branchlet. Unlike on
Inaccessible Island, where the scale insect Coccus hesperidum and associated fungal
infections reduce fruit loads, the introduced scale insect Hemiberlesia rapax
(Comstock), currently appears to have limited effect on fruit loads on Nightingale
Island. The scale insect was more widespread than previously known, but generally
occurred at low levels of abundance. I found no sign of any fungal infection on
Nightingale Island by the sooty mould associated with scale insects on Inaccessible

Island.

Future conservation management recommendations

Of vital importance is the continued monitoring of the colour banded birds and the
capture and ringing of more birds, especially juveniles to estimate survival rates for
different ages and sexes of Wilkins’ Buntings. It is planned that staff from Tristan’s
Conservation Department will continue this work. Other parameters that could be
investigated in future, now that birds have been individually colour banded, are to
confirm whether birds keep the same partners and territories from year to year. Of
particular interest is to determine winter distribution and behaviour, to assess whether
birds remain within their territories year round. Currently we only know that both
bunting species are territorial from September to March, based mainly on

observations from Inaccessible Island.

The initial objective of the 2012 project was to stay on Nightingale Island through the
breeding season until mid-January but this was not possible due to logistical reasons.
This meant that no data on incubation period, time until fledging, breeding success,
and post fledging survival could be collected. A further priority would be to find
Nightingale Bunting nests to record their clutch size and other aspects of their
breeding biology. For these reasons it would be ideal for another, later field season to
record these aspects of the breeding biology in order to gain a more holistic

understanding of these two species on Nightingale Island.
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Scale insect impacts on Phylica trees

Future studies continuing from this initial work should be done to determine if the
abundance and distribution of the scale insect is increasing. Repeated transects in the
same areas where the current transects were done are needed to compare scale insect
impacts over several years. Fixed point photography might provide a useful tool to
monitor long term trends in the extent of Phylica woodland, and to detect local die

back potentially resulting from scale insect infestations.

Concluding remarks

This study has provided baseline information for further studies that will hopefully
contribute to better understanding of the Nesospiza buntings of the Tristan
archipelago, and more specifically help in successfully conserving the endangered,
single island endemic Wilkins’ Bunting. Based on this study it will remain as an
Endangered species on the [IUCN Red list. There remains plenty of scope for future
research and studies, especially on the breeding biology of Nesospiza on Nightingale
Island, as many questions remain unanswered. We have only just begun to better
understand these unique birds and further research should be prioritised on
Nightingale Island. With increased knowledge of the birds on Nightingale Island, and
further work on Inaccessible Island, we will be able to piece together the fascinating

story of these unique songbirds in this remote part of the world.
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