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SUMMARY 

Rhamnus (Rhamnus alaternus) is an environmental weed on the Inner Hauraki 
Gulf Islands, Auckland. The species has densely colonised coastal slopes of 
Motutapu Island and invaded unique Metrosideros forest on Rangitoto Island. It 
can develop dense leafy canopies under which no other plants grow. If left 
unhindered, rhamnus is likely to smother areas reserved for reforestation in a 
large restoration programme on Motutapu Island, and progressively replace native 
plants on Rangitoto Island. Ample seed dispersal of rhamnus is facilitated by 
common frugivorous birds. Spread of the species is restricted by stock grazing 
and rabbit browsing, but was probably recently enhanced by the removal of large 
numbers of possums and wallabies from Motutapu and Rangitoto Islands. 
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INTRODUCTION 

Rhamnus (Rhamnus alaternus) also called evergreen, or Italian buckthorn, is 
a small Mediterranean evergreen tree (Zohary 1962, Tutin et al. 1968, D i Castri 
1981). It was sold in New Zealand last century (Hay's Annual Garden Book 
1872), but this seems to have been discontinued, as rhamnus is generally not well 
known as a garden plant in New Zealand today. Rhamnus has naturalised locally 
from Northland to Otago, particularly in coastal environments (Fromont 1995). 
The species has become a serious environmental weed in the Auckland Region 
mostly on the islands of the Inner Hauraki Gulf. Here rhamnus has formed 
dense colonies which threaten native plant communities and for this reason has 
been declared a "total control plant pest" in all areas of Auckland outside 
Motutapu, Rangitoto and Motuihe Islands (Auckland Regional Council 1996). 

Many of the islands in the Auckland Inner Hauraki Gulf are valued 
repositories of native biota (Lee 1996) and sites for large-scale ecological 
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restoration (Miller 1992, Stubbs 1996). Motutapu and Rangitoto Islands are the 
largest and foremost reserves of the Inner Gulf and are administered by the 
Department of Conservation (DoC). Motutapu Island (15 lOha) currently operates 
as a Farm Park and is the focus of New Zealand's largest reforestation 
programme. Tree-planting for this programme began in 1994 and is expected to 
take five decades to complete (DoC 1992). Rangitoto Island (2300ha), 
Auckland's youngest volcano (c. 600 yr.), is vegetated in a unique primary 
successional Metrosideros excelsa x M. robusta forest (Julian 1992). It is of 
international significance which is reflected in its status as a separate and entire 
ecological district in New Zealand (McEwen 1987, Wotherspoon & Wotherspoon 
1996). Extensive populations of rhamnus occur on Motutapu and Rangitoto 
which directly threaten the management goals for these two islands. 
Consequently DoC has implemented control operations for the species (e.g. 
Wotherspoon & Wotherspoon 1996). 

This paper aims to illustrate the impacts of rhamnus as an environmental weed 
in the Auckland Region by describing the problems it causes on Motutapu and 
Rangitoto Islands. A physical description of the species is given, followed by an 
outline of its distribution in the Inner Hauraki Gulf. The history of colonisation, 
impacts and perceived threats of rhamnus on Motutapu and Rangitoto Islands are 
presented, the main biological influences on the plant's spread described and the 
management implications for the plant are then discussed. The information 
presented in this paper is based upon part of an MSc thesis compiled by the 
author (see Fromont 1995 for more details). 

PHYSICAL DESCRIPTION 

Rhamnus (Fig. 1) can grow to heights of c. 15m in New Zealand but more 
commonly forms 2-3m tall shrubs. It coppices vigorously after being felled or 
burnt (Zohary 1962). Leaves are dark green, glossy, elliptic-obovate and often 
serrate (Jessop and Toelkin 1986, Webb et al. 1988). Domatia occur in the axils 
of the first and second lateral leaf veins (Martinez-Solis et al. 1993). The species 
is dioecious (Rivas-Martinez 1961) and produces abundant, small, pale green, 
highly fragrant flowers from April to October (Fromont 1995). Female trees 
yield heavy crops of globose fruit (up to 3000 fruit per m2) from October to 
February (Fromont 1995) which change colour from red to black as they ripen 
and are primarily bird dispersed (Izhaki & Safriel 1990). Each fruit contains two 
or three seeds. 

58 



Fig. 1. Rhamnus (Rhamnus alaternus). 

DISTRIBUTION IN AUCKLAND 

Historical distributions outlined in this paper are based on herbarium 
specimens1. The dates of the specimens cannot be taken to denote the true first 
establishment dates for the species, however, they help to show historical trends 
in distribution patterns. 

Rhamnus is well established on most islands of the Auckland Inner Hauraki 

'Herbarium acronyms follow Holmgren et al. (1990). 
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Gulf (Fig. 2). The earliest records of the species are from Motuihe and Rangitoto 
Islands in c. 1930 (CHR 3884) and Crusoe Island in 1946 (AK 23281). Today 
the greatest abundances of rhamnus occur on Motutapu and Rangitoto Islands 
along both sides of the coastline of Islington Bay (Fromont 1995), dense stands 
occur throughout forest remnants on neighbouring Motuihe Island (Stubbs 1996), 
in central areas of Crusoe Island (Lee 1996) and on the northeast coastal cliffs 
of Motukorea (Browns) Island. Lower densities of rhamnus occur along the 
eastern side of Rakino Island (E.K. Cameron pers. comm., 1996) and on North 
Head, on the Auckland mainland. Further incidences have been recorded on 
Waiheke Island and neighbouring Motukaha and Nani Islets. Some ten plants 
were ring-barked or uprooted on Motuhoropapa Island, in The Noises Group in 
1993 (AK 209953) and a single plant was uprooted on Orarapa Island in The 
Noises in 1994 (AK 224299). Other mainland rhamnus patches grow in central 
Auckland, Western Springs, Tamaki Drive, Musick Point and Glendowie. 

C O L O N I S A T I O N O F M O T U T A P U A N D R A N G I T O T O I S L A N D S 

Although rhamnus was first recorded as growing on the summit of Rangitoto 
Island in c. 1930 (CHR 3884) mature trees do not grow abundantly on this site 
today. It was later collected from Islington Bay in 1963, from Rangitoto (AK 
100312), and in 1968, from Motutapu (AK 119488). In this locality rhamnus 
colonised the Motutapu coastal slopes to full canopy cover densities (80-100%) 
in c. 26 years (Fromont 1995). Aerial photographs2 show that the plant spread 
over grassland, often beginning from underneath old remnant pohutukawa 
(Metrosideros excelsa) trees, and developed into dense monospecific swards 
which dominate the coastline today. Percentage cover abundance of the species 
in this area, increased from < 10% in 1963 and 1970, to 30% in 1980 and 80-
100% in 1989, indicating that the pattern of establishment tended towards 
exponential growth. The total estimated area occupied by the species on 
Motutapu Island in 1995 was 60ha (Fromont 1995). 

The colonisation of rhamnus on Rangitoto Island cannot be traced by aerial 
photographs. However, it grew at Islington Bay at the same time that it was first 
collected from Motutapu. Today rhamnus occupies an area on Rangitoto which 
is less than half the size of the area it occupies on Motutapu. This shows that the 
rate of spread of rhamnus on Rangitoto Island has been slower than on Motutapu, 
which may be due in part to a lack of soil on the former island. 

2The aerial photographs can be found at the Department of Conservation Auckland Conservancy 
Office, DOSLI, and the Auckland University Geography Library. 
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Fig. 2. The distribution of rhamnus in the Auckland Region (1996). 

I M P A C T O F RHAMNUS ALATERNUS 

Rhamnus forms an 80-100% vegetation cover, around two-thirds of the 
perimeter of Motutapu Island, either as a monospecific canopy or as a sub-
canopy under pohutukawa forest. Densities are far less on cliffs or areas where 
stock have access. Rhamnus typically forms thickets of 2-3m tall multi-stemmed 
shrubs on steep coastal slopes with shallow soils, and copses of c. 15m trees on 
more gentle slopes with deeper soils (Fig. 3). Plant regeneration is prevented in 
the understorey of such stands (Fig. 4), except around their edges or in light 
gaps. The main impact therefore, is the creation of hostile conditions for plant 
growth, which is probably caused by rhamnus producing too much shade. 

P E R C E I V E D T H R E A T S O F RHAMNUS ALATERNUS 

As stated before, Motutapu Island is the site for New Zealand's largest 
reforestation programme and Rangitoto Island is of high conservation value due 
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Fig. 3. A dense c. 15m tall sward of rhamnus forms 80-100% of the vegetation cover beneath 
old pohutukawa trees (background) and mature puriri (Vitex lucens) (foreground) along 
Islington Bay on Motutapu Island. 

to the unique nature of the ecosystem. Rhamnus has demonstrated the ability to 
smother treescapes and rank pasture in a short period of time. If left unhindered 
it is likely to take over areas reserved or replanted in the Motutapu Island 
reforestation programme. 

Rhamnus trees are common in the sub-canopy of Metrosideros forest along 
Islington Bay on Rangitoto Island, sometimes to as far inland as 500m from the 
coast. Scattered plants occur elsewhere around the perimeter and on the summit 
of this island, showing the potential for continued spread of the species. 
Rhamnus has demonstrated tolerance of the Rangitoto environment by 
occasionally colonising and setting seed on bare lava surfaces, where 
temperatures can reach over 50 °C during summer (Whiting 1988). If rhamnus 
is capable of forming the same dense canopies on Rangitoto Island as it does on 
Motutapu (and Crusoe) then it poses a serious threat to the Metrosideros forests 
by progressively replacing plants in the understorey. 
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Fig. 4. The barren understorey of a rhamnus stand at Islington Bay, Motutapu Island. The 
main impact of the species is the creation of hostile conditions for plant regeneration, which is 
probably caused by producing dense shade. 

BIOLOGICAL INFLUENCES ON T H E SPREAD OF RHAMNUS 
ALATERNUS 

Various groups of animal inhabitants of Motutapu and Rangitoto Islands serve 
to enhance or suppress the spread of rhamnus. Birds are the primary vectors of 
dispersal while herbivorous mammals browse the seedlings of the plant. This 
section is a precis of research carried out by the author on the biological 
influences of rhamnus spread (see Fromont 1995 for more details). 

Vectors of Spread 
Primary dispersal of rhamnus is carried out by common exotic frugivorous 

bird species which inhabit the Inner Hauraki Gulf area. Fromont (1995) showed 
that blackbirds (Turdus merula), song thrushes (Turdus philomelos), starlings 
(Sturnus vulgaris), silvereyes (Zosterops lateralis), and Indian mynas 
(Acridotheres tristis) eat and distribute rhamnus seed, while finches (Family 
Fringillidae), fantails (Rhipidura fuliginosa), grey warblers (Gerygone igata), and 
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kingfishers (Halo/on sancta) do not. The birds which spread rhamnus are 
renowned hardy flyers, illustrated by the fact that they have colonised offshore 
islands around New Zealand. There is, therefore, ample opportunity for rhamnus 
to be more widely dispersed within the Inner Hauraki Gulf area and the chance 
of further dissemination to areas outside Auckland. 

Barriers to Establishment and Spread 
On Motutapu Island barriers to the spread of rhamnus are currently 

maintained by domestic stock and feral rabbits (Oryctolagus cuniculus). Domestic 
stock graze rhamnus and prevent the plant from establishing on farmland. This 
effect is reflected in the distribution pattern of the species in Figure 2. Rabbits 
occur in high numbers on Motutapu Island and are pests themselves as they 
browse young native trees. However, they also eat rhamnus seedlings, and 
therefore provide a temporary benefit to the restoration programme of the island. 
Monitoring of the survivorship of first-year rhamnus seedlings, both in and 
outside exclosure plots, in an area of high rabbit density (14+2 rabbits counted 
per 100m transect), showed a 98% reduction of seedlings by rabbits. Suffice to 
say that repeated incidence of such browse pressure would undoubtedly suppress 
the spread of the plant. 

Australian brush-tailed possums (Trichosurus vulpecula) and brush-tailed rock 
wallabies (Petrogale penicilliata) are likely to have maintained a level of 
suppression of rhamnus on Motutapu and Rangitoto Islands for many years up 
until recently. These voracious herbivores built up to very high numbers on both 
islands after their introduction late last century and caused severe browsing 
damage to the Metrosideros forest on Rangitoto Island (Julian 1992). Recognition 
of their damage lead DoC to instigate an eradication programme, which has taken 
place during the last five years. Since their removal it seems likely that the rate 
of spread of rhamnus wil l increase, as this has been the observation of weeds in 
general on Motutapu and Rangitoto Islands. 

RECOMMENDATIONS FOR A RHAMNUS ALATERNUS CONTROL 
STRATEGY ON RANGITOTO AND MOTUTAPU ISLANDS 

Rhamnus threatens to smother areas destined for reforestation on Motutapu 
Island and seriously impede the regeneration of the unique forests on Rangitoto 
Island. The task of controlling this species on these two islands is huge. The 
following points are recommended as guidelines to assist in the long-term 
planning of rhamnus control operations based on the information presented in this 
paper. 

Rhamnus is a dioecious species having separate male and female trees. This 

64 



characteristic could be used to the advantage of control operations by the 
targetting of female trees for control to limit the spread of the plant at reduced 
operational cost. 

Rhamnus is a bird dispersed plant and has ample opportunity to spread further 
in the Auckland Region. Control operations need to consider potential sources 
of reinvasion into control areas, via bird dispersal, from surrounding rhamnus 
populations on neighbouring islands and the Auckland mainland. 

Stock-grazing and rabbit browsing inhibit the spread of rhamnus on Motutapu 
Island and could be used to the advantage of control operations. The 
continuation of stock-grazing in areas where grassland is desired will provide 
reliable protection from rhamnus invasion. The integration of rhamnus removal 
with a rabbit eradication programme would probably provide more effective 
overall pest control on Motutapu in the long term. 

Possums and wallabies were likely to have suppressed the spread of rhamnus 
up until their recent removal. In light of this the spread of the species is expected 
to accelerate. The pattern of population growth has so far tended towards 
exponential spread. Planning the control of rhamnus should therefore closely 
consider the possibility of increased exponential spread of the species. 

Many other environmental weed species occur on Motutapu and Rangitoto 
Islands. Some examples are, smilax (Asparagus asparagoides), moth plant 
(Araujia sericifera), and cotoneaster (Cotoneaster glaucophyllus) (see Cameron 
1994). Weed control should therefore, not only focus on rhamnus removal but 
consider other mounting weed threats as well. 
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