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ABSTRACT 

This study examines two aspects of the biology of Melville Island. The first component 
is the historical ecology of the island, which involves the impact on, and the changes to, 
the vegetational communities as a result of the change in climate and the effect that 
humankind has had on the island. The study examines the vegetational changes from 
the tertiary period to the present day. 

The second aspect of the study considers some characteristics of the softwood 
plantations on Melville Island. It is essentially a study of the different understorey 
community structures present, encompassing fertiliser treatment, rainfall, location, 
clearing, firing and age and relating these factors to the diversity of the understorey, 
with the nattv-vegetation being used as a control for this part of the study. As far as 
was possible, the information obtained here has been correlated to the historical 
ecology of the area. Examination of the characteristics of the different plantations as 
such yielded additional information with regards to community structure. This lent 
support to the conclusion that the different plantation species, through their biotic 
features, have effected some changes in the nature of the understorey communities. 

These two aspects are synthetised to demonstrate the definite changes the plantations 
have brought about over the years, changes which have modified the ecology of the 
planted areas on Melville Island. 

Optimum stand management for the plantation is discussed and considered for further 
study. 

This is an initial study and further research is essential for the success of the plantation 
and to produce a detailed and informative historical ecology of the area studied. 
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AIMS OF THE PROJECT 

The main aims of the thesis are:- 

To document the process of vegetational change over the history of human influence. 

To sample the plantations and to determine the plantation characteristics relating it to 
historical ecology and possible changes that could have occurred in the plantation. 

The main focus of the study was concerned with the historical ecology of this area but this 
was expanded to survey the pine plantations that have been established on the island since the 
early 1960s. The impact of the plantation on native flora is studied. This has not been 
studied and there is a great need for this study due to comparisons over the years of how a 
plantation affects the environmental conditions. 
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CHAPTER 1 INTRODUCTION 

CHAPTER 1: INTRODUCTION 

1 Regional Context 

1.1 Location 

Melville Island lies off the northern coast of Australia. It is located about 60 kilometres north 
of Darwin, between latitudes 11 and 12 degrees south. It is the second largest island 
associated with the Australian mainland, and has an area of some 5700 km2  (Hughes et al 
1976; Hughes 1978). 

1.2 Climate 

Melville Island has "a monsoonal climate. The distribution over the island is somewhat 
variable, as demonstrated by the mean annual rainfall figures recorded at different centres. 
The higher rainfall zone with an average annual rainfall of 1900mm-2000mrn occurs in a belt 
extending from Pularumpi through Yapilika to Three Ways (Haines pers. corn. 1993). Within 
the belt, the rainfall is significantly higher than that recorded for Darwin (around 1600mm) 
mainly by virtue of the better seasonal distribution. This has the effect of reducing the length 
of the dry season and therefore has a significant beneficial impact on vegetation growth. The 
annual rainfall pattern is also generally reliable (Haines 1986) which presumably would 
strongly influence the development of species diversity. The various mean annual rainfalls 
are shown below (Table 1, page 1). 

Table 1: Mean Annual Rainfall 

Location Mean Annual Rainfall 

Snake Bay 1547 mm 

Yapiika 1902 mm 

Three Ways 1963 mm 

Imanawuti 1389 mm 

Pickertaramoor 1657 mm 

(Source: Haines 1986) 

Temperatures are reasonably consistent across Melville Island in the wet season, with mean 
maximum and minimum temperatures for January of around 32°C and 24°C respectively. The 
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mean maximum temperatures are only marginally lower in the mid dry season, but the mean 
minimum temperature is markedly lower. This is particularly so in locations like 
Pickertaramoor with a mean minimum in July of 14.7°C (Haines 1986) and daily minimum 
temperatures may be as low as 5-10°C at this time of the year (Reilly 1980). 

There is always a risk of wind damage to plantations from cyclone events, but the cyclone 
frequency on Melville Island is in fact lower than for other commercial plantation centres in 
the tropics. Since commencement of the plantation program on Melville Island, there has been 
no significant cyclone damage (Haines 1986). 

1.3 Geology 

Melville island has geologically younger soils as compared to the mainland. Melville Island 
is composed of lower ,  Cretaceous formations of mudstone, siltstone and sandstone, all of 
which are strongly weathered (Wilson 1991; Darly 1955). The red earths are characterised 
by non-calcareous profiles and weakly differentiated horizons. The earths generally have a 
massive structure, earthy fabric and gradational texture (Wilson 1991). 

The highest point of the island is some 100-110 metres above sea level (Fensham 1990), and 

I the highest remnant of the tertiary landform, the Van Diemen sandstone, is exposed in the 
seacliffs near Cape van Diemen. 

All soil profiles are strongly weathered and laterized. The most common soils are red massive 
earths, yellow and grey soils and loamy sand to loam (Fensham 1990). The soils are 
commonly acidic and range from a pH of 5.5 and 6.5 (Wells & van-Cuylenburg 1978). 

However it is generally agreed that the concentrations of nutrient elements in the soil are not 
consistent with depth and the different communities (Wilson 1991). 

1.4 Vegetation 

The majority of the land surface in the Tiwi Islands, comprised of Bathurst and Melville 
Islands, is covered with Eucalyptus forest and woodland. The forests are dominated by 
medium trees 10 to 30 metres tall, and have a shrubby understorey (Carnahan 1980). The 
forest Eucalyptus species are largely Eucalyptus miniata, Eucalyptus nesophila and Eucalyptus 
tetradonta. The more open formation, the woodland consists mainly of Eucalyptus latifolia, 
Eucalyptus confertiflora and Eucalyptus oligantha. In addition to these tree dominated 
formations, there are areas with widely scattered trees having a sparse grass and herb ground 
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stratum and such are commonly termed Savanna. The last of the major vegetational 
formations is the fringing zone of mangrove Communities that cover the shoreline areas 
(Fensham & Woinarski 1992). 

The vegetation on Melville Island is very different from that of the mainland, with some 
species and community types endemic to the island, as exemplified by the low shrubland 
vegetation of the so called treeless plains of the interior. 

The vegetation exhibits considerable species diversity within communities: in the monsoon 
thicket communities there are eight different species (Anonaceae sp. DNA 61932, Burmannia 
sp. DNA 61177, Desmos sp. DNA 30151, Embelia sp. DNA 48980, Lazaruin mirabile, 
Thrixspermum congestum, Parsonsia sp. DNA 30178, Typhonium jonesii) that have not been 
recorded outside the island (Fensham & Woinarski 1992). The high rainfall has provided 
suitable niches for these plant species, niches that are absent or only marginal (in the case of 
postulated introductions from the Melville Island flora) in the monsoon forest regions of the 
mainland (Fensham & Woinarski 1992). 

1.4.1 Anthropogenic Impact on Vegetation 

The vegetation on Melville Island is a result of an unique set of conditions that appear to 
occur only on the island. The vegetation (introduced and endemic) is the result of physical 
and anthropogenic influences that date back to the time of the first arrival of the Australian 
Aborigines. 

The anthropogenic impact on the natural vegetation would date from the first arrival of the 
Aborigines, which could have occurred as long as 40,000 years ago. The exact length of this 
period of anthropogenic influence is not known as in-depth archaeological studies with  regards 
to the time of arrival of the first Aborigines have not as yet been undertaken on Melville 
Island. Other studies have, however, been undertaken on Melville Island to determine the 
extent that external influences have impacted on the local vegetation. These influences 
include possible Macassan impact, European impact and others, both Asian and European. 
The total impact on the vegetation could be said to be substantial and has changed the aspect 
of the flora on Melville Island, has modified communities, and has introduced new species. 
There is some disagreement as to the extent of the Macassan impact on the vegetation: there 
are very strong indications of the change in vegetation on the mainland as a result of 
Macassan impact but not so at Melville Island (Campbell 1834). The presence of Tamarindus 
indica has been regarded as a good indication of Macassan impact and this species has been 
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I used as an indication of the presence of, and exploitation of the resources of the area by, the 
Macassans. 

The colonisation of Melville Island by the British n:iade  its mark on the vegetation in the 
immediate vicinity of their activities and the area dround Fort Dundas was modified during 
the time of the settlement in the early 1800s. Although the colony was maintained for five 
years only, preserved documents record many of the species that were introduced during that 

I
time. In addition, archaeological studies have been made of Fort Dundas area and these not 
only confirm the presence of the introduced species but also identify the species used for 
timber in the construction of the forts and for other buildings in the area. 

A major, European-induced impact on Melville Island has been the clearing of native 

I
vegetation and the establishment of pine plantations. This began as a Commonwealth 
Government project which subsequently changed hands from them to the Northern Territory 

I Government and then to the Tiwi people. Joint venture arrangements by the Tiwis have 
allowed establishment of a Company to manage the forestry project on a private enterprise 
basis (Haines pers. com. 1993). The initial plantings on Melville Island were mainly with 

I Callitris intratropica until it became apparent that the promising early growth rates could not 
be sustained. Plantings since about the mid-1970s have been predominantly with Pinus 

I
caribaea var. hondurensis and this is now the primary plantation species (Haines 1986). 
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CHAPTER 2 HISTORICAL ECOLOGY OF MELVILLE ISLAND 

CHAPTER 2: HISTORICAL ECOLOGY OF MELVILLE ISLAND 

Historical Ecology is concerned with the extent to wbich  present ecosystems and landscapes 
have been structured by past events (Wigston 1982).,. This discipline deals particularly with 
the social and cultural influences of humankind onthe natural environment. 

1 Methodology 

1.1 Literature search 

Details of the Historical Ecology of an area can sometimes be obtained from historical 
archives. The sources used in this study were obtained from the Conservation Commission 
of the Northern  Territory, the Tiwi Land Council, the Northern Territory Archives, the State 
Reference Library and the Northern Territory University Library. 

1.2 Personal Communications 

Personal comments about Melville Island were also sought from various individuals with 
knowledge of the area. These sources included, for the plantations, the foresters who were 
present during the formative years of those plantations, and personal comments from 
Aboriginal elders were also sought to provide details of the traditional aboriginal utilisation 
of the endemic flora. 

1.3 Verification of the introduced floral species 

Verification of introduced species was needed to confirm the extent of the impact of outside 
influences. This was done by recognising the main species which could be used as indicators 
of individual influences and comparing this data to the species list that was available for 
Melville Island. Field work on this aspect was originally proposed but this idea was 
abandoned due to the difficulty of access to relevant areas. 

1.4 Past Aerial Photographs 

Past aerial photographs were examined for comparison of the past landscape to the present 
situation. The photographs dated as far back as 1971 ie. just before the Honduras Caribbean 
Pine phase of the forestry plantation began in earnest. The aerial photographs disclosed 
information about the clearing of the areas for the plantation and also areas that had not yet 
been cleared for the plantation. With this comparisons can be made to the state of the 
vegetation before the plantation was really established. 
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CHAPTER 2 HISTORICAL ECOLOGY OF MELVILLE ISLAND 

2 Tertiary vegetation of Melville Island 

There has been only one study done on the fossil vegetation of Melville Island. This study 
(White 1955) led to the identification of species from, the Tertiary period on Melville Island. 
All the genera identified are components of the pres&nt-day Australian and Indoma1ayan floras. 
Most specimens examined in this study by White (1955) were able to be assigned to species 
of the specimens of an Eocene collection from Vegetable Creek in New South Wales 
described by Ettinghausen (1888), thus confirming both the ages of material and genera 
present. 

The plants fossils collected from Melville Island were studied in conjunction with the 
Vegetable Creek collection at the Australian Museum and were also compared to extant 
examples of enera to which the specimens had been assigned. The genera and in some 
cases the species are listed overleaf (Table 2, page 7) 
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Table 2: Plant Fossils on Melville Island 

Grevillea sp. 
Family Proteaceae 

Elaeocarpus muelleri 
Family Elaeocarpaceae 

Elaeocarpus sp. 
Family Elaeocarpaceae 

Roupala sapindifolia 
Family Proteaceae 

Ceratopetalum cf. C. macdonaldi 
Family Cunoniaceae 

Banksia sp. 
Family Proteaceae 

Aralia sp. 
Family Araliaceae 

Seed 

Flower or fruit 
Family Myrtaceae 

Pteris 
Family Filicales 

urce: White 

The previous presence of some of these families points towards a possibly rather wetter 
climate in the Eocene period. Those families whose presence supports this viewpoint include 
the Cunoniaceae, none of which are found in the present day Melville Island flora; the 
Araliaceae and Elaeocarpaceae, all of which have a general requirement for wetter than 
average conditions; and as even the more xeric Proteaceae (present both as tertiary fossils and 
extant genera) are held to have originated under closed forest conditions, thus their presence 
in the Eocene may indicate a more mesic vegetation than is found on Melville Island today. 
In terms of the general vegetation history of Australia, the scierophyll forests took over 
dominance from the rainforests some 30,000 years ago (Hanssen & Wigston 1988; Walker & 
Singh 1981). This progressive replacement of species, finally leading towards the present dry 
sclerophyllous vegetation can be taken to indicate the development of more xeric conditions 
over time, the drying out of the island and indicates the progressive changes in the vegetation 
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CHAPTER 2 HISTORICAL ECOLOGY OF MELVILLE ISLAND 

as a whole over that period. Thus the climate of Melville Island shifted towards more xeric 
conditions, as did that of the mainland, and the vegetation of both showed similar changes in 
that the mesic communities of the past developed into what is now accepted as typical 
Australian open forest and woodland formations. 

Another observation by Fensham & Woinarski (1992) points towards the fact that all of the 
vegetation that existed in the Tertiary period can no longer be observed in the monsoon forest 
of today. They however, can be recognised as components of a former forest. 

I Melville Island did not separate from the mainland until the Holocene period which was about 
10,000 years ago (Fensham & Woinarski 1992; Hanssen & Wigston 1988). During that period 
it was warmer and wetter than at present, hence the climate would have favoured the 

U expansion of-.th. monsoon forest to greater areas and the vegetation would have been of a 

I
wetter and richer type. 

3 Heritage and cultural significance 

The Tiwi people have had a great affinity with the natural bushland. The forest represents the 
provider for the Tiwi Islanders and it is looked upon as part of the existence of the Tiwi 
Islanders. 

The Tiwi people have a patrilineal association with the land, but Tiwi society itself is 
matrilineal, with strong allegiance to one another. Due to the area being surrounded by the 
sea, the tribal identity is very clearly defined. 

The Tiwi people had an ongoing feud with the mainland Larrakia people for many years, 
leading to frequent raids on the Larrakia people (Bulletin 1992). The Tiwis would kill the 
men of the Larrakia people and steal their women, perhaps intuitively mindful of the need for 
outside bloodlines in an insular island community. 

The customary attitude of the Tiwi people towards the forest is that of conservation. An 
example of this is quoted in Gsell (1956) where the clearing of the vegetation for the planting 
of potatoes and fruit was undertaken. The overall attitude of the Tiwi people to this clearing 
was that it was a waste of precious food. This attitude is understandable as the Tiwi people 
look upon the forests as their major means of sustenance and to cut down the forests just for 
growing exotic species was considered peculiar and defeated the purpose of using the forest. 

The Tiwi people regularly bum the Monsoon forest on their islands but there is no 
ethnographic evidence of particular forest management strategies. The use of fire is 
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CHAPTER 2 HISTORICAL ECOLOGY OF MELVILLE ISLAND 

traditional, particularly as a hunting tool. It is traditional to burn their own country but 
permission is sought from the Tiwi elders before any burning can be undertaken. There is no 
evidence for fire being used deliberately to manipulate the environment for long term ends 
(Fensham 1990), hence, one would have to conclude that the firing regime is not as intense, 
nor as subtle, as that used on the mainland. The different burning regimes, and the difference 
in their significance between islanders and mainlanders, may help account for the disparity in 
species occurrence between Melville Island and the mainland. 

However, fire is an almost annual phenomenon in the savanna of Australia's monsoonal 
tropics (Fensham & Woinarski 1992). The firing on Melville Island usually occurs in the mid 
June period. Field observations of the firing that was done in late May showed that they were 
low in intensity and very slow moving. This analysis was confirmed by Fensham & 
Woinarski (W2) where they observed that the fires burn cool and usually self extinguish at 
night. The fire was used only as method to remove the speargrass from the area and to aid 
in the regeneration of the native flora (Gregory pers. corn. 1993). "Cleaning up" the country 
seemed to be the main reason that the firing regime was undertaken. 

The Tiwi people are also mindful that the failure to clean up the country can result in the 
takeover of open forest by thicket vegetation in some areas. An example of this is a grave 
site near the edge of the monsoon area that has been "taken over by the jungle" because of 
failure to carry out the "housekeeping" of that country with fire (Fensham & Woinarski 1992). 

Certain areas are also protected from fire, among such being the surrounds of the forestry area. 
This is done to prevent accidental fires in the plantation (Stewart pers. corn. 1993). 

Over the decades, there is evidence for the frequent and regular burning of the vegetation. 
This would have caused minor movements of the monsoon forest boundary. However, in 
some cases such as on the Karsiake Peninsula the boundary remained static over three years 
of monitoring (Bowman 1992). The Tiwi people observed that the monsoon forest remained 
resistant to fire and this was supported by the study of Bowman (1992). This is however at 
variance with the observation by Stocker (1966) who concluded that the monsoon forest is 
sensitive to the firing regime and largely had been eliminated from the area that he studied. 
The Tiwi people have been observed to extinguish any fires that occur in the dry season so 
as to protect their areas of food gathering and hunting. The Tiwi people are extremely 
masterful in the burning of their country, being known to burn an area as large as 20 square 
miles (Stocker 1966). The usual burning time is shortly after the wet season and in isolated 
patches. 

I 
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CHAPTER 2 HISTORICAL ECOLOGY OF MELVILLE ISLAND 

I However these habits have changed to some extent due to more recent European influence and 
hence the areas are not as frequently burnt as they were in the past (Stocker 1966). Thus the 

I assumption would be that there has been a definite change from the management strategies 
that were applied in the past. 

The monsoon vine forest is referred to as Yawulama by the Tiwi Islanders (Fensham & 
Woinarski 1992). It is used for traditional purposes such as food gathering, medicine 

I production, tools and ceremonial objects. The Tiwis have myths that relate to the monsoon 
forest. Burial grounds are important ceremonial sites and are commonly positioned in the 
monsoon forest (Fensham & Woinarski 1992). The monsoon forest is not alone in this regard, 
woodlands also have traditional uses: for example at field site 5: Three Ways it was observed 

I 
that Eucalyptus tetradonta bark had been removed and the regular outline suggested this was 
for the purpee-of making a dilly bag. Use of stringybark for the this traditional use was 
confirmed by Wightman (pers. corn. 1993). 

4 Traditional forest uses 

In general, the Tiwi people have had a record throughout their heritage of hunting in forested 
eucalypts, ironwood, stringybark, woolybutt and paperbark areas (the botanical names and 

I common names are given in Appendix 1). These areas are evenly distributed over most of 
the island (Goodale 1971). Swamps and billabongs are also popular hunting areas, although 

I their geographical spread is more limited. Edible vegetation, such as cycads, fan palms, 
cabbage palms, pandanus, wild plum and apple are, like the woodland, generally distributed 

I 
(Goodale 1971). Hence, nearly all forested areas are utilised by the Tiwi Islanders in their 
traditional hunter and gatherer lifestyle. 

I
The different vegetational communities provide a very rich resource for the traditional 
lifestyle. For example; while the Tiwi do not traditionally camp in monsoon forest, it provides 

I 
them with an important resource base and its uses include hide-outs and burial grounds 
(Fensham & Woinarski 1992). 

I One of the economic roles of the Tiwi wife was to collect bark and saplings for the 
manufacturing of implements (Goodale 1971). Now, however, this traditional task has been 

I 
fallen into disuse due to the replacement of these implements with those given to the Tiwi 
people by the Europeans. This has not only been as a result of trade with Europeans but the 
Macassaiis have also been known to trade with the Tiwi people. The implements most sought 

I after by the Tiwi people were axes. The discontinuance of such traditional practices as 

I 

I
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implement manufacture would certainly reduce the amount of vegetation stress placed on the 
forests. 

The widespread practice of the Tiwi people in the traditional use of the forest is to use it as 
a supply of materials for the lifestyle of their culture, for items such as medicine, implements, 
food and a form of shelter. These practices have been recorded for a reasonable period, dating 
from the time of Campbell (1834). He observed waddies, canoes, water-buckets and baskets 
being made of heavy wood and bark from the forest vegetation. Some of these implements 
are of substantial bulk such as the waddie which were approximately 53 centimetres long and 
3.5 centimetres in diameter, weighing about one kilogram. 

Burial places have also been recorded that take up a substantial amount of native flora. The 
burial place is'rcular and 3 to 3.6 metres in diameter and surrounded by upright wooden 
poles approximately 4.5 metres in height (Campbell 1834). Such traditional practices would 
have required a measure of utilisation of forest timber. 

However, over more recent years, there has been a trend towards the decreasing utilisation of 
forest products by the Tiwi people due to the easy access of processed foods and materials 
made by the Europeans (Anderson & Apuatini 1985). The impact of the Europeans on the 
Tiwi people has been to alter the lifestyle of the Tiwi people significantly. A large number 
of the traditional ways are being lost with the deaths of more of the Tiwi elders (Wightman 
pers. corn. 1993). As this information is lost the trend would be to the decreased use of the 
forest in the traditional manner, although there are many traditional practices that are still 
maintained by the Tiwi people. 

Some of the practices still used are the manufacture of artefacts using the traditional Tronwood 
or Bloodwood (Anderson & Apuatini 1985). These have now become a commercial venture 
for the Tiwi people along with the production of bark paintings and the manufacture of printed 

I 
cloth (Anderson & Apuatini 1985). The commercial production of most of these artefacts 
usually occurs on Bathurst Island and not on Melville Island, hence the utilisation of the 
natural resources would have suffered a decline and then a resurgence on Bathurst Island, 

I whereas it would have suffered a decline in Melville Island and demand would have remained 
stagnant till the present moment. From this cycle of utilisation of forest products, the question 

I should be posed as to whether the commercial utilisation of the forest, especially on Bathurst 
Island, will affect the distribution of the forest due to the greater demand for resources to 
satisfy the commercial market ? 

I 
I 
1 
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However there has been in the recent years a move towards the return to traditional lifestyle 
(Tiwi Designs). The Tiwi people replaced the former sedentary lifestyle with the traditional 
way and this was a conscious decision (Tiwi Designs). 

5 Early Asian influence 

The documented evidence points to the Macassans being the only Asian influence that 
Melville Island has experienced. Melville Island was on the route that the Macassans used 
in their travels to collect trepang which activity was one of their major industries. However 
this claim about limited Asian influence may not be entirely true as there is convincing, albeit 
little known and circumstantial, evidence pointing to some Chinese and Japanese influence in 
the area. 

5.1 The Chinese influence 

The Chinese influence has come from the accidental landings of the Oriental seafarers 
probably blown off course by storms (Goodale 1971). As Melville Island lies in the close 
vicinity of the southerly sea trade route to Indonesia the chances of such accidental encounters 
are not unreasonable. However, there is no recorded impact on the vegetation of the Chinese, 
and, as the presumed contact cannot have been any more than passing and superficial, it 
changed neither the culture nor the general outlook of the islanders. 

5.2 The Macassan influence 

Despite the general belief that the Macassans did not have any discernible impact on the 
vegetation of Melville Island, some literature (Pye 1977; Goodale 1971) has pointed towards 
the possible introduction of certain species to the island as a result of their activities. There 
is evidence that the Macassans camped periodically on the island (Bulletin 1992). The 
evidence of this Macassan influence is provided by the Aboriginal adoption and use of the 
dugout canoe, by the presence of the tamarind, a Macassan species, and by the genealogical 
seed evident in a few places on the island (Bulletin 1992). Thus, from this information, both 
anthropological and botanical, one could say that the Macassans had a larger impact than has 
generally been assumed. However, when the vegetation of the island was actually surveyed, 
no instances of the presence of the exotic species, Tamarindus indica were recorded. This 
absence from the flora could be used to refute the claims about the Macassans' influence, but 
the situation is explicable in terms of the vegetation listing being incomplete, and that 
Tamarind us indica is yet to be recorded. It is worth noting that the areas in which 
Tamarindus indica is reputed to be present are said to be isolated, and pose considerable 
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difficulties in gaining access to them. Despite this, Pye (1977) has recorded the presence of 
the species on the island; evidence from other literature has reinforced this, and thus the 
impact of the Macassans is probably stronger than originally thought. 

However, some of the material in the literature refutes these claims. Morris (?) indicates that 
the Macassan impact began no more than about 150 years ago, and cites evidence to support 
claims of trade between the islanders and the Macassans from this period. Axes were 
introduced to the islanders through trade with the Macassans, who also introduced sugarcane, 
coconuts, rice and tobacco (Morris?; Krastins 1972). Krastins (1972) cites possible evidence 
for the introduction of these exotic species into Melville Island. This contact with the 
Macassans would have helped to reduce the isolation of the Tiwi people and the introductions 
of exotic species must have led to changes, even if slight, in the Tiwi culture. 

The harvesting of trepang was a very important feature of the Macassans' visits to northern 

1 Australia. The general procedure for food production was the collection of the sea slugs and 
the smoking of the slugs on the site itself (Goodale 1971). As the trepang supply on Melville 

I island was not overly large (Howard 1933), the contact between the Macassans with the Tiwi 
was not as intensive as that which occurred on the northern coasts of Australia, between the 
Macassans and the mainlanders. 

The drying out and smoking of the trepang involved the use of the local mangrove vegetation 
(Macknight 1976) as fuel and as drying racks, hence trepang processing was commonly 
associated with the clearing of mangroves but as stated above, the impact would not have been 
as great as that noted on the mainland due to the limited trepang supply. As this trade has 
long since ceased (circa. 1906), the mangroves which suffered disturbance in the past, in the 
form of clearing and burning, will have had ample time to regenerate. Another aspect that 
must have led to a reduced impact on the mangroves on Melville island was the fact that Tiwi 
people were consistently hostile to the Macassans (Macknight 1976). This hostility would not 
have encouraged the utiisation of the Melville Island reserves of trepang and mangroves, 
except possibly in times of emergency. 

There is some disparity in the records: some of the documentation in which view-points of 
the past were recorded indicates that the Macassans were completely absent from Melville 
Island but other material contradicts this and claims their presence. 

I 
I 
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Campbell (1834) believed that the Macassans had not had a marked impact on the Tiwi people 
but he does document the fact that he encountered a boy, captured during one of the Tiwi 
raids on Fort Dundas, who had Malay features. As he says in his memoirs: 

"...to a lad who had been taken from the native tribe in 
1825 ... this lad was the colour of a Malay, and possessed 

their features ... and reared amongst the Melville 
Islanders" 

(Campbell 1834) 

There is also evidence of the Macassans marrying women from Melville Island and taking 
them back t!donesia with them (Spillet 1989). These would have indicated a more 
comfortable relationship between the Macassans and the Tiwi people than was initially 
presumed. 

As the trepang industry meant continual export and import dealings with the South East Asian 
market (Macknight 1976), there could be a possibility that the South East Asian influence 
could have extended, through the Macassans and their sources in Asia, as far as the Tiwi 
people. 

The Macassan influence decreased after the Australian Government decided to implement the 
need for a license to collect trepang (Forestry and Timber Bureau 1967). Duties were also 
implemented on the trepang caught and hence the Macassans moved their trade away from 
Australia. The licensing procedure was carried out by the South Australian Government 
annexe in the Northern Territory (Forestry and Timber Bureau 1967). 

An interesting revelation is present in Hanssen & Wigston (1988) where they present evidence 
that the Macassans shipped Callitris intratropica (Cypress pine) back to Indonesia for use at 
home. This can be seen in Ujung Panjang, where some of the houses are made of the Cypress 
pine logs originating from Melville Island. This collaborates the view that a greater utilisation 
of the Melville Island vegetation resources did occur, and hence the impact on the native 
bushland, by virtue of felling and harvesting of timber, was more marked than originally 
supposed. Despite this documented usage, it was claimed that logs were transported only 
when there was unoccupied space on the barges and hence their collection would have been 
spasmodic and opportunistic, not the result of any systematic process. Such an opportunistic 
collection system would be unlikely to have had the extensive impact on the native vegetation 
that would have resulted from a systematic utilisation of the native timber. 
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I Bark of Morinda citrifolia was often exported back to Indonesia, being used as a red dye 
(Hanssen & Wigston 1988). Interestingly, the dye produced from this tree has traditional uses 

I
among the Aboriginal people, and its use, and presence, is common and widespread in the 
Northern Territory (Wightman & Jackson 1990). This commonality of use of a product of the 

I native vegetation of northern Australia (and of Melville Island) must inevitably raise the 
question as to which culture influenced which. There are recordings of widespread 
distribution of this species in Indonesia at the present time (Wightman & Jackson 1990) but 

I if it had occurred there naturally, again the question would have to be posed as to why the 
Macassans had to export it back to their own country? This exporting of dye from Australia 

I could well indicate that the Tiwi and the Mainland Aborigines introduced the use of this 
particular dye to the Macassans and that subsequently the Macassans took it up and cultivated 
it in their own country. If this theory were to be validated by the results of further 

I investigations.4-wou1d present an example of the Aborigines impacting on the vegetation and 
culture of the Macassans as compared to the Macassans influencing the Aborigines, and would 

I
provide some evidence that the contacts between the two peoples were two-way processes. 

I 
Thus, while the Macassan influence may have lasted only some 200 years, if a conservative 
estimate is accepted, this was long enough, and the influence strong enough, to induce slight 
but distinct changes not only in the Tiwi culture but also in the vegetation of the Tiwi Islands, 

I these changes resulting from the events and activities cited above. 

5.3 The Japanese influence 

Another, minor, Asian influence on the Tiwi people was exerted by the Japanese. There is 
evidence, from around the 1 890s, of instances of the Japanese trading with the Tiwi people, 
and the importance of the Macassan contact diminished with the coming of the Japanese 
pearlshell collectors. 

First on the south coast and later on the northeast coast of Melville Island, the Japanese 
established the format of their trade with the Tiwi: flour, tea, sugar and axes in exchange for 
temporary accommodation by the Tiwi women (Goodale 1971). Some of the Tiwi men were 
also recruited as crew members on the Japanese boats, which allowed the subsistence economy 
of the island, balanced on reliance on the forest to be weighed instead towards traded goods. 
Hence, with the coming of the Japanese, the economic emphasis moved towards that of trade 
and away from forest utilisation. 

This trade ended, however, when the second world war began and the north of Australia 
became part of the Pacific theatre of war. There is some evidence of a Japanese soldier 
unwittingly landing on Melville Island but the war, apart from air crashes and the 
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establishment of observation posts, had minimal impact on the vegetation. 

6 European Exploitation and Impact 

1 6.1 The Portuguese exploitation 

The initial European contact is believed to have been with the Portuguese, and reports of the 
time indicate that until the early 1800s the Portuguese raided Melville Island for slaves 
(Morris 1969). Such actions would have had minimal impact on the vegetation as their main 
intent would have been the acquisition of people, and was not directed towards colonisation 
of the land or its utilisation. 

The initial records of the vegetation of Melville Island, in terms of both vegetational formation 
and species diversity, are of British origin, and date from the establishment of Fort Dundas. 

6.2 The British impact 

The Fort Dundas settlement on Kings Cove was the first real settlement of the Europeans on 
Melville Island (Campbell 1834; Pye 1977). The site was at the North East end of the island, 
and an area was cleared to enable the settlers to erect huts for shelter, stores and a hospital. 
The country is described at this time and place as being thickly wooded, surrounded by 
mangrove swamps (Campbell 1834; Howard 1933), much as it is today Campbell continued 
his description of Melville Island as presenting one mass of dark green foliage, and also 
enumerates (within the limits of the nineteenth century state of taxonomic knowledge, and 
unfortunately using only common names) the species of plants that were present at the time 
of colonisation. This can be seen below in (Table 3, page 17) which lists those species that 
were present at the site of Fort Dundas at the time of the initial contact. 
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Table 3: List of Timber Found on Melville Island on Initial Contact 

Common Name Height 
(feet).. 

Diameter 
(inches)...................... 

Abundance 

Nutmeg 20-40 8-12 Abundant 

Eucalyptus 20-50 20-36 Abundant 

Allspice 2-20 6-12 Abundant 

Red Apple Tree 12-40 8-12 Abundant 

Swamp Wood 12-40 8-12 Plentiful 

Lignum Vitae 20-50 12-36 Plentiful 

Brown Wood 12-16 18-20 Plentiful 

Teak 20-60 12-36 Plentiful 

Bloodwood 20-60 10-20 Plentiful 

Brown Turpentine Tree 20-40 7-12 Plentiful 

White Turpentine Tree 20-30 12-24 Plentiful 

Cherry Wood 12-30 12-20 Plentiful 

White Apple Tree 12-30 12-20 Plentiful 

Large Swamp Wood 20-60 12-20 Plentiful 

Plum Tree 3-10 6-12 Scarce 

Swamp Elm 15-30 8-12 Plenty 

Swamp Ash 15-50 9-20 Scarce 

White Border Wood 15-40 9-20 Plenty 

Cotton Tree 15-30 9-20 Plenty 

Variegated Bark 15-30 10-14 Scarce 

Cypress Pine 12-20 6-22 In Clumps 

Blue Gum 15-40 10-24 Not Plenty 

White Swamp Wood 20-40 10-36 Plenty 
(Source: Campbe 
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ile these common names clearly identify some of the recorded species, many are not in 
current usage and some of the adopted descriptive names seem likely to have resulted from 
the resemblance of plants or timbers to those that would have been familiar in European 
experience. For example, the natural distribution of Teak (Tectona grandis) is confirmed to 

India, Burma, 
Thailand and Vietnam (Rendle 1970) and no botanical specimens of this species 

have been recorded in the Northern Territory. References by Campbell (1834) and others to 
teak are therefore probably based on the use of native timbers of similar appearance. Details 
of the extent of this timber utilisation are given in Crosby (1975) where the first major 
clearance is stated to have been of triangular form, measuring about 7.5 hectares. Further 
archaeological evidence has indicated two subsequent clearings, of 52 acres and 95 acres 
respectively, with some of these structures being of immense weight and solidity: the stockade 
was 5 feet thick and the jetty when built was 64 feet long and 18 feet wide (Morris 1964). 
Additional aeawere cleared for planting exotic species, which species will be discussed 
later. Huts, hospitals, houses and officers' quarters were all built of local timber. The Cypress 
pines are distinctive and at contact, Campbell (1834) noticed them to be in clumps. Callitris 
intratropica is fire sensitive and due to fire, spatially fragments (Bowman et a! 1988). This 
could, by extrapolation, mean that the Aboriginal impact did change the ecology to a certain 
degree. 

The fort, and its immediate surrounds, was eventually destroyed by the local fire regime, and 
by white ants (Morris 1964). 

During the period of European occupation, there was a significant amount of planting of exotic 
species on the island. The table below lists the species that were introduced to Melville Island 
during the colonisation period at Fort Dundas. The exotic species that were introduced at that 
time were both for subsistence and as an attempt to beautify the area surrounding Fort 
Dundas, and to make it more attractive to European eyes. The records specified only the 
common names of the species introduced,and these are listed below in (Table 4, page 19). 
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TabLe 4: List of the vegetation grown by the European colonisers on Melville Island 

Plantains Brinjal 

Custard Apple Beans 

Coconut Peas 

Lemons Cabbage 

Limes Cucumbers 

S haddock Cress 

Orange Capsicum 

Mango Calavances 

Guava Endive 

Tamarind Parsley 

Pomegranate Beetroot 

Pineapples Radishes 

Pawpaw Figs Spinach 

Melon Vegetable Marrow 

Watermelons Arrow-root 

Pumpkins Ginger 

Yams Saffron 

Sweet Potatoes Sugar Cane 

Potato Turmeric 

Onions Cotton 

Turnips Indian Corn 
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(Source: Campbell 1834) 

Possibly the interesting inclusion in this list of introduced exotic species is the tamarind tree. 
The tamarind, as mentioned above, is generally believed to be the indicator of Macassan 
impact, but, as shown in Table 4, was also planted by the Europeans. However, recent 
vegetational surveys of the Fort Dundas area have not mentioned the species, although it was 
supposed to have done extremely well during the period of planting (Campbell 1834). 
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Clearly, further studies will have to be carried out to determine the exact status and history 
of Tamarindus indica on the island. 

In addition to Campbell's (1834) detailed listings, reçods do exist of trees of unknown species 
being brought in by European ships for planting around the Fort Dundas area (McLeay 1826). 
These references to (unspecified) species are included in official communications between the 
British Colonial Office and the authorities at the Fort Dundas settlement. While the species 
are unknown, it is known that the introductions were successful. These species must represent 
a different suite again to those on the list recorded by Campbell (1834) or else it is reasonable 
to infer that he would have recorded second introductions of the original species. 

From these documented and inferred references, it is reasonable to state that there were several 
successful (atiFre time) introductions of foreign species to the island and that the vegetation 
of the area around Fort Dundas would have shown quite dramatic change due to the European 
settlement on the island, although time and nature may have removed many of the introduced 
species over the years since the settlement was abandoned. 

6.3 The impact of the Buffalo Harvesting Industry 

In 1905 Joe Cooper established a camp on Melville Island (Anderson & Apuatini 1985; Pye 
1977; Hanssen & Wigston 1988; Krastins 1972), intending to harvest the buffalo population 
and subsequently to export the hides for commercial purposes. The Tiwi people were 
involved in both the establishing of the camp and in his hide-exporting venture (Hanssen & 
Wigston 1988). Cooper is reputed to have shipped some 2,000 buffalo hides over the ten-year 
period of his buffalo-harvesting operations. The establishment of his operations at Paru 
(Hanssen & Wigston 1988), and subsequent clearing of vegetation for yards, gardens, storage, 
fire control and the like may well explain the reference to open spaces as mentioned by 
Robertson (1909) in his monograph on that particular part of Melville Island. Robertson 
(1909) described the area as fairly open, with open stretches of flats and forests, and 
interspersed with monospecific stands of pandanus. This description from 1909 is not at odds 
with the physiognomy of the communities around Paru and Yapiika at the present moment, 
and the similarities between past and present could well indicate that the nature of the 
vegetation has not changed to any significant extent since the time that Cooper operated his 
buffalo camp there. 

Later, with the buffalo herds depleted to uneconomic levels for harvesting, Cooper transferred 
his attentions to the sawmilling of native logs (Hanssen & Wigston 1988), concentrating his 
efforts on cypress pine stands. Hence the Cypress pine populations, which had been exploited 
by the Macassans and (presumably) by the British, were again subjected to fairly intensive 
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I harvesting. In the early stages of the timber industry, the lumber was sent to the mainland 
for sawmilling but later Cooper changed his approach and established his own sawmills at 

I
Danyuru, Tuyu and lliliu (Hanssen & Wigston 1988; Krastins 1972), with the sawn timber 
from the mills being exported to Darwin. The estib1ishment on the island of a sawmilling 

I 
industry, which would have been able to use the smaller, once uneconomic, logs (avoiding 
freight charges on bulk) further impacted on the local environment, particularly as no 
replanting and regeneration system had been established to complement the extraction process. 

I Removal of one major species from the communities, without ensuring recruitment, changed 
the ecological balance and the physiognomy of the area. 

Cooper's arrival on Melville Island brought further European influences to the Tiwi and 
introduced them, in a way that the earlier settlement at Fort Dundas had not, to the material 
goods of Europeans. In light of the increasing European influences and the availability of 
their material goods, traditional lifestyles of the Tiwi people cannot but have changed, 

I
lessening the Tiwis' dependence on the traditional foods and implements, and thus reducing 
their impact on the native vegetation. With these changes taking place, it is not unreasonable 

I
to suppose that the firing regime changed as well. Thus the changes that affected the natural 
communities are: modified fire regime, reduced harvesting, reduced implement production,and 
decreased native animal consumption,and the results of these cumulative changes would 

I possibly have best been seen in the area of regeneration of the native vegetational 
communities. 

Cooper also established a small plantation of tobacco on the island (Robertson 1909). 
However there has been no other record of this plantation and, and apart from the necessary 
clearing to establish it, it seems to have had no impact on the rest of the vegetation. 

I Joe Cooper was not the only person to harvest the native forest for softwood production. 
Others whose names are known were Sam Green, Peter Stewart and Dan Thompson. Sam 
Green was a contemporary of Joe Cooper and his contribution to the sawmilling industry on 

I Melville Island was to introduce the use of the mobile sawmill. The main areas from which 
he harvested were around Snake Bay and the evidence of his activities, in the form of stumps 
still present in the regenerated native vegetation, could be seen as late as 1976 (Pye 1977). 
The sawmill was then taken over by Peter Stewart and Dan Thompson who continued the 
sawmilling industry until the arrival of the missionaries in 1940 (Pye 1977). Thus, the 
exploitation of the native forests and flora spanned some decades and this constant removal 
without replenishment would have been to the detriment of some species and to the general 
diversity of the native forests. This would, by extrapolation, lead to a noticeable change in 
the age class structure of some components of the native vegetation. In more recent times, 
a study was undertaken to assess the viability of a woodchip export project utilising native tree 
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species (Forestry and Timber Bureau 1968), but the results were unfavourable and the project 
did not proceed. 

7 Plantation Development 

The establishment of plantations on Melville Island began in the early 1960's (Forestry and 
Timber Review 1966). An assessment of the area as a potential site for the forestry 
program began in the 1950s (Haines 1986) and the island was selected as a good potential site 
for initial investigations on the basis of its geology and its climate. The plantation 
investigations and development were initially a Commonwealth government venture under the 
control of the Forest Research Institute of the Commonwealth Forestry and Timber Bureau 
(Forestry and Timber Bureau 1967; Department of the Interior 1968). 

The reasons which led to the establishment of a Northern Territorian softwood plantation on 
Melville Island were in the main economic ones, which showed the plantations to have a 
viable economic future. The main reasons are: 

- Continued and increasing benefits for the two communities (Aboriginal and White 
Australians) 

- Potential Darwin market 
- The government would recover existing and future costs 
- The assets of Aboriginal land would not be locked away 
- The presence of the government on the land would promote further economy by way 

of tourism 
(Hanssen & Wigston 1988) 

I
Encouraged by the early growth of Callitris intratropica, reasonably extensive areas of this 
Cypress Pine were established in the 1960s, but it was soon evident that the promising growth 

I rates could not be sustained. Reports of this period indicate the results of continuing species 
trials (both indigenous and exotic) and the progression towards the adoption of Pinus caribaea 
var. hondurensis in the mid 1970s as the main plantation species. During the process, 

I Callitris intratropica, Melaleuca leucodendron and Eucalyptus nesophila were among the 
species of early interest (Department of the Interior 1968), Pinus caribaea var. hondurensis 

I continued to show promise (Forest and Timber Bureau 1966) and was shown to have higher 
growth rates than Pinus caribaea var. bahamensis (Forest and Timber Bureau 1974/1975). 

I Around 1650 hectares of Cypress Pine had been established by this stage. Substantial areas 
were thinned non-commercially by removal of alternate rows to provide adequate growing 

I 
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CHAPTER 2 HISTORICAL ECOLOGY OF MELVILLE ISLAND 

space, and external breaks are maintained for fire protection. Other silvicultural inputs are 
limited because of the economic factors associated with the slow growth rate. Nevertheless, 
this is a valuable timber and the plantations will in time provide a significant future resource 
(Haines pers. corn. 1993). 

From the late 1970s, both the plantation establishment program and related research have been 
concentrated almost exclusively on Honduras Caribbean Pine (Fitzgerald pers. corn. 1993). The 
pines are nutritionally demanding, and elemental deficiencies identified on Melville Island 
(Wilson 1991) have required the development of fertiliser formulations and application rates 
to promote early growth. Research work indicates that this formulation is also suitable for a 
range of other species on these sites (Haines pers. corn. 1993). 

While Cypresine is not susceptible to attack by the giant Darwin termite, Mastoterines 
darwiensis, Honduras Caribbean Pine is vulnerable (Haines 1985; Anon 1985). However large 
areas on Melville Island have proved to be relatively free from termite attack, and overall the 
level of termite damage has been reasonably low. Tropical cyclones represent a further risk 
factor but to date there has been no significant damage associated with cyclone events to 
plantations on Melville Island. 

With the advent of self-government in 1978, responsibility for the forestry program was 
assumed by the Northern Territory government and administered by the Conservation 
Commission of the Northern Territory. In 1986, the Northern Territory government decided 
to ceases its involvement with the project, and it has subsequently been managed on a private 
enterprise basis, as previously described. 

Utilisation of the plantation resource is presently restricted mainly to the production of treated 

I round posts and poles from the thinnirigs, while some milled timber is also produced from the 
larger thinned stems. Although the management company is still very dependant on financial 

I 
contributions from the joint venturers to maintain operations, the income from product sales 
is quite significant. 

Present management company strategies and priorities are largely determined by the continued 
struggle for financial survival, and as unfortunate casualty of this situation has been the annual 
planting program. Previous plans to expand the resource base by establishment of new 
plantings of around 200 hectares per annum have been had to be curtailed and only limited 
planting has been achieved in the last five years. The early resumption of significant 
plantation establishment is desirable to maintain the supply of small logs for treatment and to 

AX 

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



CHAPTER 2 HISTORICAL ECOLOGY OF MELVILLE ISLAND 

I develop the mill log resource with a suitable age structure to a level that will allow operations 

I

to continue on a sustained yield basis (Haines pers. corn. 1993). 

8 Land Rights and Its Relevance 

Land rights is not an issue on Melville Island as the Tiwis have never been dispossessed of 
their land (Bulletin 1992). Unlike the situation prevailing on the mainland of Australia, the 
Tiwis never lost access to, nor use of, their land, nor were they deprived of the spiritual 
associations that are so important in Aboriginal culture. Land rights does not really play all 
that important a role in Melville Island. 

The land rights Bill was passed on Australia Day in 1977 (Pye 1977). While this event, for 

I the reasons ae, did not significantly affect the Tiwi people, who have been practicing and 
living in the traditional manner since the very beginning of their time on Melville Island, it 
did propel them to move towards establishing their own economic independence. At the time 
of the passage of the Land Rights Bill, the only commercial venture on Melville Island was 
the forestry operation (Reilly 1980). The initial negotiations between the Tiwi people and the 
Conservation Commission of the Northern Territory covered the matters of leases and the 
arrangements of eventual Tiwi total management. The initial agreement was that the CCNT 
would lease the land for plantation purposes and would undertake management of the native 
forests. 

The introduction of the Bill did, however, allow the Tiwi people to control European access 
to their land (Weston & Weston 1980), it gave them the right to permit or deny entry to 
Europeans. In turn it gave them control over their plantations, in which they have great pride, 
and allows them to decide who enters their plantations, when, and for what purposes. In this 
way, by their control of access, their wishes to see their plantations prosper are enhanced. 

9 Tiwi Aspirations 

The Tiwi people aspire to be totally independent of the European people, financially and 
resource wise (Hicks pers. corn. 1993), and great hopes are held for the success of the 
Melville Forestry program. This program, and the other ventures that the Tiwi people are 
currently undertaking, will, it is hoped, lead the Tiwi people towards total self sufficiency, free 
of any reliance on government, private investors and Tiwi Land Council funds (Hicks pers 
corn 1993). 

The Tiwi people have shown themselves very interested in developing agricultural projects for 
the future. Up to the present time, they have set goals towards the planting of a number of 
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commercial crops, such as cashews and black pepper (Chacko pers. com. 1993), and the 
CSIRO use the Tiwi Islands for experimental plantations as well. These plantations are partly 
experimental, partly private ventures, and future plans include trials of mangosteen (Chacko 
pers. corn. 1993). 

10 The Transition to Tiwi Control and Management 

A local Tiwi company, Pirntubula Pty. Ltd. has expanded to eight individual businesses from 
their original one (Down to Earth 1989). Pirntubula Pty. Ltd. was incorporated as a private 
company in the Northern Territory on th 24th of December 1986 (Pirntubula 1989). The 
company is owned by seven Tiwi groups, each of which has a shareholding in it (Pirntubula 
1989). The company now owns, or has a share in, eight ventures. They are Barra Base 
Lodge, Tiwi *i-Services, Tiwi Barge Services, Melville Forest Products, Darwin Bathurst 
Ferry, Chinese Joint Venture Aquaculture, Tiwi Tours and Tiwi Pearls (Pirntubula 1989). This 
situation may have changed in the past few years. 

Of these ventures, that one which has relevance to this thesis is Melville Forest Products, and 
the history of the forestry operations has been summarised above, including mention of the 
financial and scientific co-operation of the Northern Territory government. 

The transition of the forestry venture from government to Tiwi control one that involved the 
Northern Territory Government, the Conservation Commission of the Northern Territory (an 
instrumentality of the Northern Territory Government), the Tiwi Land Council and the Tiwi 
elders. The Conservation Commission of the Northern Territory has continued to assist the 
project in a research and advisory capacity in keeping with the government decision. 

11 Forestry Industry Potential 

I While the forestry is currently believed to be economically very viable due to the potential 
market of the softwood, a problem exists in that the advised planting of 200 ha per year has 
not been sustained due to monetary constraints. There has been only limited planting for 

I about four to five years (Haines pers. corn. 1993) and this could jeopardise the future for any 
potential sawmilling industry which finds itself largely dependent on a constant supply of 
wood from Melville Island. 

I 
I 
I
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I 12 Discussion 

I For the historical account the discussion will be limited to an account of the impact of each 
of the factors and human races. A general summary 'of the factors that affect the vegetation 
is supplied. 

The documentation of the vegetational history of Melville Island began with White's (1955) 
study of the vegetation of the tertiary period. Comparing the species listed in her study to the 
present flora, it becomes obvious that there has been a change towards a more xeric suite of 
species. In community terms, this would have involved a shift from the dominance of the 
wetter climate species such as those of the monsoon vine forests to the more xeric 
sclerophyllous species that presently dominate most Australian communities today. This 
transition of zrbminance would have been completed some 5,000 years ago. 

The culture and life style of the Tiwi people have impacted on the vegetation as the Tiwi do 
use the Melville Island plant communities for sustenance. However their greatest impact on 
the vegetation would have been their use of fire: this would have changed the structure of the 
vegetation by way of allowing an expansion in the numbers of those species dependant upon 
fire for regeneration. Fire, and the continued use of fire (possibly along with continued long 
term climatic changes over this period) brought about the dominance of the "typically 
Australian native vegetation", the scierophyllous species, that are seen today. Due to the 
Tiwis' concern for conservation of their resources and for fire management, the forests would 
have been maintained well, with the dynamics of the communities effectively under the 
control of the Tiwi people. It is not unreasonable to suggest that the Tiwi have maintained 
the vegetation and its structure throughout almost the whole period of aboriginal settlement 
with minimal impact from outside influences. 

The traditional forest uses of the vegetation by the Tiwi people would have had, overall, a 
limited impact on the vegetation due to the small population on the island and the consequent 
limited use of the island's resources. 

But with time, the utilisation of the vegetation would have changed as a result of the impact 
of the different settlers (Europeans) and utilisers (Macassan). The coming of the Macassans 
has been shown to have changed the culture of the Tiwi slightly by the emphasis towards 
trade and by the introduction of different sorts of canoes etc. The trade, the suppling of 
essentials from outside the island, would have decreased the stress placed on the vegetation 
for the production of implements. Tamarindus indica, although not located in this study, is 
claimed to have been planted as a food resource, and the introduction of such exotic species 
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CHAPTER 2 HISTORICAL ECOLOGY OF MELVILLE ISLAND 

and their cultivation, even if desultory, must have had some effects on the local ecology. The 
recorded exploitation of the native Callitris intratropica stands certainly would have had 
localised impact on those stands, changing the age class structure and, if over-logged, the 
dominant species in those area as well. 

Forest utilisation would have decreased yet again when the Japanese traders came to Melville 
Island. Their emphasis on trade, and their supplying of food and implements would have 
again modified the stresses on the vegetation caused by the subsistence of the Tiwi people. 

The European impact is accounted for in terms of the great increase in introduced exotic 
species, although in view of the limited areas settled by the British, the changes wrought by 
their introduced species would have been fairly localised. The communities have changed as 
a result of the floduction of the exotic species, and the new species modified the community 
structure on the broader and finer scale, the native ground flora structure changing as the new 
exotic species caused the structure of the local communities to change due to their different 
biotic features and water and nutrient requirements, although the change would have been 
localised around the Fort Dundas settlement. The great amounts of clearing that occurred for 
building and for communal living areas would have caused a marked change in the age class 
structure of the vegetation around that area and also would have affected the distribution of 
particular types of vegetation dependant upon the requirements or even the whims of the 
settlers. 

The introduction of the buffalo to the island is believed to come from the Fort Dundas 
settlement (McLeay 1826) and this has impacted on some of the floodplains around the 
southeast corner of Melville Island (Haines pers. com. 1993). The presence of buffalo would 
have caused a reduction in the biomass, and in the species diversity, of the floodplain species. 

The presence of the buffalo harvesters who later established the sawmilling industry using the 

I stands of native species, especially Callitris intratropica, further changed the species 
composition and age class structure of the area, removing by preference the larger of the trees. 

The introduction of the plantation would have caused stress and disturbance (Grime 1983) in 
the areas that were cleared for the planting of the forestry species. The total area cleared to 
date is only 4500 ha but this clearing could have occurred in areas that had unique 
communities. Such losses cannot now be accounted for as the area has already been cleared 
and the vegetation around the plantation would have changed due to the effects of the 
introduced species. Consideration however must be given to the fact that there has to be a 
balance between economic needs and the environmental impact on the vegetation. The Tiwi 

I 
27 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 



I 
I CHAPTER 2 HISTORICAL ECOLOGY OF MELVILLE ISLAND 

people still maintain their fire regime around the plantation area, hence small or susceptible 
communities could be endangered. 

Economics dictate that the plantations be established in the best possible location, which 
research has indicated is at Yapilika, located on the treeless plains of the island. This site 
would be easy to clear and due consideration will have to be given to the percentage of the 
area cleared for the plantation, because the treeless plains are a unique phenomenon, and, at 
the very least, a substantial part of them must be preserved. 

In summary, there has been a change in the environment due to the impact of humankind as 

I outlined in this study and the extent of that change has depended on the people who were 
involved. Further studies need to be carried out in the future to document fully and to 

I
quantify the extent of this impact. 

13 Conclusion 

Overall there was a change of species geographically over the whole of Melville Island in the 

I tertiary period. In the Holocene, human impact began in earnest, although that human impact 
would have been in more localised areas of the island. The impact of the outside settlers not 

I only changed the vegetation, it also changed the culture of the Tiwi people and in doing so, 
it further changed the Tiwis' impact on the vegetation on the island. 
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CHAPTER 3: PLANTATION CHARACTERISTICS ON MELVILLE ISLAND 

1 Introduction 

The plantations on Melville Island comprise mainly the indigenous Callitris intratropica and 
exotic Pinus caribaea. 

Several characteristics of the plantations are presented, and their implications for effective 
management are discussed 

2 Methodology 

2.1 Site Selection 

Sites were selected using the criteria: different clearing techniques, firing regimes, different 
rainfall patterns and geographical locations. The areas and subsequent sites changes fell 
within these primary criteria in the geographic regions of Yapilika, Three Ways, Tuyu and 
Imanawuti. These locations are the rainfall rich areas of the island. 

The site that is of especial interest is site 6, because this is a plantation site that had been 
accidentally burnt some ten years ago. The site is rather unique as the plantations have been 
carefully fire protected, specifically to eliminate any accidental burning. Due to this site being 
burned, it allows precise comparisons to be made between the burnt and unburnt condition. 
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I Table 5: List of Sites Used in this Study 

Location Site No. Vegetation 

Yapiika 1 Native Vegetation 

Yapiika 2 Pinus caribaea 

Yapiika 2 Native Vegetation 

Tuyu 1 Native Vegetation 

Tuyu 1 Pinus caribaea 

Imanawuti 2 Native Vegetation 

Imanawuti 2 Pinus caribaea 

Imanawuti 3 Native Vegetation 

Imanawuti 3 Pinus caribaea 

Tuyu 4 Native Vegetation 

Tuyu 4 Callitris intratropica 

Three Ways 5 Native Vegetation 

Three Ways 5 Pinus caribaea 

Tuyu 6 Pinus caribaea 

The relevant maps of the different site locations are in Appendix 3. 

2.2 Elimination of Edge Effects 

To determine the limit of the edge effects, transects lines were extended from the edge of the 
vegetation being investigated to a distance of 100 metres into the site of study. For every one 
metre square of the transect line, species numbers, height of tallest individual vegetation, and 
percentage cover were recorded for the ground flora (Kershaw 1973). When a plot of the 
values of these three factors against distance flattened off, reaching a general plateau, this 
point was taken as the edge point, an indication of the boundary between the two 
communities. In many of the sites the edge effect ended about 20 metres into the site proper 
but in a few cases it exceeded that distance. In view of this, and in order to eliminate the 
edge effect from the data collected, the maximum value obtained was used, to nominate the 
end point. This was, around the 30-40 metre mark. Hence, the distance to be used for the 
elimination of the edge effect was set at 40 metres. 
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Plate 1: Example of the Edge Effect 
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CHAPTER 3 PLANTATION CHARACTERISTICS ON MELVILLE ISLAND 

2.3 Species Area Curves 

In all community sampling, it is important that the species composition of the area is sampled 
as fully as possible. A minimal area is required in any sampling technique, and this minimum 
area is the smallest area on which the species composition of the community is adequately 
represented (Mueller-Dombois & Ellenberg 1974). 

The method used requires the progressive expansion of a quadrat until the full (or as close to 
full as possible) species composition is obtained. 

Initial quadrat size was 0.25 metre2. This was increased to 0.5 metre2  and thereafter 
progressively increased to a maximum of 64 metre2. Species present were recorded and, as 
the quadrats progressively enlarged, new species were recorded as they appeared. Data 
collected was then plotted to give a species area curve and the maximum area quadrat derived 
from the graph. Some of the graphs plotted showed a distinct plateau followed by another 
rising curve. This was interpreted as indicating that the quadrats at that point were moving 
into another community type. Thus, quadrat size was an important factor, and the use of 
quadrats which were too large (as indicated by the species area curve) would have produced 
misleading information (The species area curves can be viewed in Appendix 5). 

The peak before the plateau was theoretically the ideal size to use, and the areas 

I corresponding to these peaks determined the quadrat size. In certain sites appropriate quadrat 
areas were larger than in other sites,and the largest size quadrat among all the sites was 

I chosen as being the most generally useful, with due care being taken that selected size did 
not encroach on the second community. 

I The quadrat size was set at 5.5 by 5.5 metres giving the quadrat an area of 30.25 metre2. 

2.4 Quadrat sampling 

Quadrat sampling was carried out on every site except for Site 1 in Yapilika in the Pinus 
caribaea plantation. This site was excluded because it received substantial damage from a fire 
that occurred about a week before the quadrat analysis was to be carried out on that site. The 
ground flora was removed completely, leaving nothing to record. 

Quadrat sampling was carried out on both native vegetation and in the plantations at other 
sites. 
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Areas for quadrat sampling were selected randomly. A total of 36 quadrats were examined 
on each site, with species composition and numbers of each species present being recorded 
for each quadrat. 

A good knowledge of floristics and the careful collection of all plant species that cannot be 
identified are necessary prerequisites for this analysis. Vegetation that could not be identified 
was brought back and identified by consulting the various floral keys plus herbaceous 
specimens or after consultation with the scientists at the Conservation Commission of the 
Northern Territory Herbarium Unit. Some reference texts were used as a guide to the genera 
identification of the vegetation (Brock 1988; Chippendale 1971). 

2.5 Point-Centred Quarter Method 

In this metho'j,oint is selected at random, four quarters are established using the sampling 
point as the centre, and the distance to the nearest neighbour in each quarter was measured 
and circumference of each tree taken. The distances from one sample point to the other were 
also recorded and circumference of the sample point tree also recorded (Wratten & Fry 1980). 

The general line of movement in selecting points was down the lines of planting and a sample 
of 30 trees each was taken. Standardisation of collecting data was necessary, as there were 
clearings present in some plots and not in others, thus affecting the numbers of trees included. 
Data for this analysis were taken only from the plantation plots, as the clearing regime 
obviously did not apply to the control plots of the native vegetation (The graphs can be 
viewed in the later pages and some information is available in table 6). 

2.6 Statistical methods used 

The statistical analysis used was TWINSPAN. TWINSPAN is a FORTRAN program for two 
way indicator species analysis (Hill 1979). This is an improvement on the original indicator 
species analysis (Hill et al 1975) as TWINSPAN classifies species as well as samples. 
TWINSPAN is a polythetic divisive method of classification and is applicable to a wide range 
of data matrices. Also software packages for geographical representation were used eg. 
SURFER, a contour representation of data and Harvard Graphics, a traditional graphical 
representation of data. These statistical packages in many cases required variations in the 
style of input of data, and some of the calculations were done manually. 

2.7 Light Intensity 
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U Light intensity readings were recorded by using a light intensity meter (Topcon illumination 
Meter, Type IM-1, S/No. 8120). Readings were taken approximately 40 metres into each site 
in order to eliminate the edge effect. It was noticed that readings did not vary from one site 
to the next, giving the impression that solar intensity remained unchanged. 

I Readings were taken in the afternoon at about the same time in each plot to standardise the 
results. 

I 3 Results 

I 3.1 Species Area Curve 

I Data from the quadrat studies were plotted using the Harvard Graphics line graph section, the 
results beingvn in Appendix 5. Most of the resulting graphs indicate that the maximum 
area for the quadrat be set at 30 metre2, although some of the graphs do not level off until 

I about 34 square metres. In some sites this size of quadrat would have lead to the inclusion of 
the second community, therefore it was decided to standardise the quadrat size at 30 metres2. 
In some of the sites (for example, Yapilika site 2, Three Ways site 5) there is clear evidence 
of two community types existing in the one plot, as evidenced by the two peaks found on the 
curve, and was found in both the native vegetation blocks and in the plantation blocks. 

The area in question here is Site 1 Tuyu: Pinus caribaea. 

The species area curve for this site peaks at a size of 15 metre2, indicating that the majority 
of the species in this locality would be accounted for by using a quadrat of this size. The 
curve for the native vegetation site for this locality is similar, also reaching a peak at the 15 
metre2  level. It is possible to extrapolate from these curves that the vegetation in that region 
forms rather dense communities in which virtually all the species are present over quite 
restricted areas. In view of the fact that edaphic factors show minimal variation between the 
two vegetation types in this area (Frazer, 1993), with soil profiles and hydraulic conductivity 
being identical, it can be postulated that the sites, with identical soils, provide very similar 
community niches, and thus very similar communities in terms of their species-area curves. 

Site 2 Imanawuti: this locality of Pinus caribaea has a very different species area curve, 

I initially showing a small peak and followed by a much larger one. This stresses the fact that 
there are two distinct communities present in this sampling area of this site. A similar 

I 
situation can be seen for the Site 2 Imanawuti native vegetation community where the species 
area curve for this community is very similar to that for the Pinus carribaea community. 
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I Like the situation at Tuyu Site 1 where plantation and native forest ground strata are very 
similar, the ground strata of the Imanawuti plantation and native communities are also very 
alike. However the two peaks and the more gradual curve of the graph indicate that the 
species of these communities having more pronounced patterning than do those at Tuyu, 

I
although this analysis cannot indicate any reasons for this situation. 

Site 3 Imanawuti: both the Pinus caribaea plantation and the native vegetation species area 

I 
curves are very similar to those of Site 2 Imanawuti, and the two Imanawuti associations can 
be regarded as being very similar, at least in terms of their patterning and it could be said that 
the Imanawuti region communities show distinct differences, in terms of density and 

I patterning, to the other areas of Melville Island surveyed in this study. 

I The species area curve for Site 4 Tuyu is different yet again, indicating the presence of two 
communities, and also showing a more intensely patterned, denser community (indicated by 
the smaller area sampling necessary to include the majority of species present). This particular 

I site is unique as the plantation is of a species native to the island (although the species is also 
found on the mainland of Australia). When the second community is taken into account, this 

I is the one site in which the upper sampling limit of 64 metre2  was used. 

I 
The sites at Three Ways are interesting as the two sites (plantation and native) investigated 
have very different species characteristics. The Pinus plantation showed a flattening of the 
curve at a very small quadrat size, thereafter the curve rose without reaching a limit. The 

I curve for the native vegetation component indicates up to three different communities (or sub-
communities) within the area, with the last sub-component having a greater extent than that 
set out by the maximum quadrat size. The Pinus caribaea site  in this region has two 
communities (or sub-communities) as indicated by the species area curve. The curve shows 
one sub-component repeating over quite limited area, a second on a larger scale, and the third 
portion of the curve did not, within the limits of time and expertise, reach a plateau. Site 5 
has one community that is present in a smaller area and then does not peak even at the largest 

I quadrat. This would indicate that the region has a concentrated community and also a much 
larger community that spreads over a much larger region. 

I The species area curve for Site 6 Tuyu: Pinus caribaea has an interesting factor in that the 
curve is very similar to that curve that of Site 5 in Three ways and has native vegetation as 

I its component. The reason for the possible difference in the curve could be due to the 
plantation in site 6 being accidentally burnt about ten years ago as previously mentioned. 

I 
After a certain age, Pinus caribaea is relatively resistant to fire. 
There are indications of the presence of three communities in this site, with the last 
community again requiring a quadrat size of 64 metre2. 
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Site 1 Yapilika (treeless plains): the plantation component was burnt midway through the year 
and the ground species were removed by the fire. Hence, results for this site cover only 
native vegetation. The species area curve for this locality indicates the presence of only one 
community. This is adequately delineated with the use of a small sampling area, possibly 
indicating a more intense patterning effect, and it is also possible to state that the communities 
in this particular area (Yapilika 1) differ from those of the other Yapilika site (Yapilika 2). 

Yapilika 2: this site, also at Yapilika has a totally different community structure to the 
Yapilika 1 site, even with the plantation species at this site, Pinus caribaea, is excluded from 
consideration. However, when considering the Pinus site species area curve, three 
communities (or sub-communities) are indicated. The native vegetation curve shows only two 
components, although both communities show a levelling off of the area curve at some 15 
metres2. 

A comparison of the distinctive similarities and dissimilarities in the different sites, along with 
an examination of the three different groups of species area curves that are produced allows, 
by inspection, the sites to be divided into three main groups: 

Group 1 
Site 1 Yapilika: native vegetation. 

Group 2 
Site 6 Tuyu: Pinus caribaea, 
Site 4 Tuyu: Native vegetation, 
Site 5 Three ways: Pinus caribaea, 
Site 5 Three Ways: Native vegetation, 
Site 4 Tuyu: Callitris intratropica 

Group 3 
Site 1 Tuyu: Native vegetation, 
Site 3 Imanawuti: Pinus caribaea, 
Site 1 Tuyu: Pinus caribaea, 
Site 3 Imanawuti: Native vegetation 
Site 2 Imanawuti: Pinus caribaea, 
Site 2 Imanawuti: Native vegetation, 
Site 2 Yapilika: Native vegetation, 
Site 2 Yapilika: Native vegetation. 
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Group 1 (Site 1 Yapilika, native vegetation) carries a very small community in relation to the 
area of the place, and is quite distinctive in the relationship between the species and the 
species area curve. 

Group 2 has species area curves that indicate multiple communities (or sub-communities of 
a larger area) but the extent of the final community exceeds that of the maximum quadrat size. 
These curves indicate the major community's boundaries are more extensive than sampling 
was able to indicate. The reason for the correlation between the different sites is not obvious 
as the curves cover different geographic locations and also different types of vegetation such 
as native vegetation, Pinus caribaea stands and Callitris intratropica stands. 

Communities in Group 3 have species area curves that indicate multiple communities but the 
curve levels off, the implication being that the communities can occur over limited 
geographicals, in this instance being no more than 35 metre2. 

3.2 Quadrat Sampling 

The information gathered by this analysis indicated the development of different understorey 
communities in the different stands examined, with the species present tabulated in Appendix 
6. In general, when the abundance values were examined and compared for all the sites, it 
was noted that each of the Pinus caribaea stands had a single dominant understorey species, 
one of which was also present, as the understorey dominant, in the Callitris intratropica 
plantation stands. The native vegetation stands did not contain any of these dominant species 
and the general distribution of their species was very similar. The native vegetation showed 
a distinct tendency to feature a number of co-dominant species in the understorey. 

The differences between the plantation and the native vegetation understoreys suggest that the 
Pinus caribaea stands have changed the main ecology of the area to create a monodominant 
understorey community. Site 2 at Yapilika has Acacia aulococarpa as the dominant 
understorey species with an abundance value of 85%. Site 1, Tuyu has Myrtella phebaloides; 
Site 2, Imanawuti has Acacia latescens; Site 3, Imanawuti has Sorghum sp.; Site 4, Tuyu has 
Sorghum sp; Site 5, Three Ways has Acacia oncinocarpa; and Site 6, Tuyu has Hibiscus 
merakensis as its dominant species. The fact that the dominant understorey species vary from 
one site to the next in the plantations is explicable in terms of rainfall patterns and edaphic 
factors (the raw data is given in Appendix 6). 

As previously mentioned, the native vegetation equivalents of these sites exhibit co-
dominance, with a number of species being of equal importance in the understoreys, and thus 
the understoreys of plantation and native vegetation are ecologically very different. 
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CHAPTER 3 PLANTATION CHARACTERISTICS ON MELVILLE ISLAND 

3.3 Point-Centred Quarter Method 

The results from the point-centred quarter method illustrate the effects of the different 
clearing/thinning techniques that were used. The results were mapped using the SURFER 
program,in which arbitrary coordinates have been mapped out according to scale along the row 
samples. The densities in the plantation (with the values in metres) are listed below to 
facilitate comparisons. The SURFER diagram is used purely for the illustration effect, and 
provides a good graphical comparison. In the analysis, the circumferences of the trees were 
measured, and on the graph, the contours shown represent the circumference readings. 
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I Key to the SURFER Diagrams 

I Points (.):- The individual trees 

I Contour Lines:- The circumference values in centimetres 

I 
Y and X axes:- Coordinates that were arbitrarily drawn 
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Figure 1 CIRCUMFERENCE CONTOUR LINES FOR TUYU SITE 1 
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Figure 2 
CIRCUMFERENCE CONTOUR LINES FOR IMANAWUTI SITE 2 

Pinus caribaea 

1 

x 

76 

86 

78 

ICD 

cv 

x 

IT 

0 

,,o~ D 

41 



CHAPTER 3 PLANTATION CHARACTERISTICS ON MELVILLE ISLAND 

Figure 3 

CIRCUMFERENCE CONTOUR LINES FOR IMANAWUTI SITE 3 
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Figure 4 
CIRCUMFERENCE CONTOUR LINES FOR TUYU SITE 4 
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Figure 5 

CIRCUMFERENCE CONTOUR LINES FOR THREE WAYS SITE 5 
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Figure 6 
CIRCUMFERENCE CONTOUR LINES FOR TUYU SITE 6 
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Figure 7 CIRCUMFERENCE CONTOUR LINES FOR YAPILIIKA SITE 2 
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CHAPTER 3 PLANTATION CHARACTERISTICS ON MELVILLE ISLAND 

Thus a graphical representation of the clearing can be viewed and tree biomass can be 
compared between the various clearing techniques. The best circumference measurements are 
to be found in Site 5 at Three Ways, but in considering these results, it must be borne in mind 
that this is primarily an experimental plot. The next best site for (plantation) circumference 
readings is Site 1 at Tuyu. The tree density per 100 metre2  for this area is given below, and 
was obtained from calculations which included total density, average circumference, mean 
distance, area surveyed, mean distance and density per 100 metre2. The results of these 
calculations allowed a reasonable appraisal of the various clearing methods to be made. 

The general clearing regime of Tuyu site 1 and Tuyu site 2 utilised an ordered form, and 

I graphically, the points on the graph indicate the individual trees. Tuyu site 4 shows a more 
clumped distribution which does not seem to promote the accumulation of biomass. However, 
it must be remembered that the species in Tuyu site 4 is Callitris intratropica and that this 
species has a generally low biomass increment per year and is not comparable,in terms of 
growth rate, with the Pinus caribaea. 

Yapilika site 2 and Imanawuti site 3 also show clumping of trees, a consequence of the 
clearing not being evenly distributed, and this is reflected in the circumference of the 
vegetation as given in the SURFER diagrams. Imanawuti site 2 does not exhibit the clumping 
pattern in the tree distribution after the clearing, this being reflected in the circumference 
values shown in the diagrams. 
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Table 6: List of Density and Related Values with the Point Method in the Different 
Sites 

Sites Density per 10Om2  Mean Area per 
Tree (m2) 

Average Diameter 
(cm) 

Yapiika site 2 3.01 33.2 21.86 

Tuyu site 1 3.2 31.1 26.23 

Imanawuti site 2 2.4 41.3 22.36 

Imanawuti site 3 3.3 30.25 23.1 

Tuyu site 4 1.6 64 18.78 

Three Ways.je 5 1.95 51.3 31.91 

Tuyu site 6 3.2 31 26.03 

The area that was best with regards to biomass and not inclusive of a strongly experimental 
plot was, as mentioned above, Tuyu site 1. This site has an average density of three trees per 
100 metre2, and is the best density for the plantation sites, and indicates the most beneficial 
thinning regime. Similar densities of trees are present at Tuyu site 6, where the average 
diameter is slightly smaller although this reduction of biomass could be a consequence of the 
fire that went through the plantation about ten years ago it could be claimed that the effects 
of the fire were minimal and that the crop suffered minimal damage. The clearing procedure 
results in the same tree density and, with this apparently yielding the best biomass production, 
it can be inferred that this clearing/thinning regime being most appropriate for this type of 
plantation and these climatic and edaphic conditions, and gives the average area around each 
tree as appropriately 31 metre2. The other sites have either larger or smaller clearing regimes, 
reflected in the smaller average diameter of the trees. 

Yapiika site 2, Imanawuti site 2 and Tuyu site 4 have been cleared to a significantly greater 
extent, and the results of this treatment can be seen in (Table 6, page 48), in the form of 
reduced diameter readings, although Tuyu site 4 bears a Callitris intratropica plantation which 
has undergone the largest clearing/thinning regime in all the plantations. This particular 
thinning regime was adopted as it was hoped that it would enable the species to grow to 
optimum size with the minimum of manpower expenditure because, with this species being 
abandoned as a plantation species, that plantation was "left to its own devices" and 
economically could not be afforded the resources which the viable plantations could be 
justifiably given. 
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I Imanawuti site 3 had a less intense clearing regime, and although not markedly different in 
comparison to that used in the two successful sites, the tree circumference was greatly 

I 
reduced. It should be noted that the clearing/thinning trials were carried out on plantation 
material only: no studies were undertaken on the effects of clearing/thinning of native 
vegetation, and thus no data exists for native vegetation with regard to optimal densities for 

I
maximal growth. 

The Callitris intratropica plantation has a very low circumference value due to its slow 
growth rate, a major reason for the species being rejected as a plantation crop. This study 
reinforces the wisdom of the concentration on Pinus caribaea as the main and most viable 
plantation crop. The general conclusion to this point is that the species used to date are 
extremely sensitive to the clearing/thinning regime used in the plantations and that the yield 
will suffer if the regime is inappropriate to the species. 

A few contradictions do arise when the SURFER diagrams are related to the density and 
circumference values. In general, the SURFER diagrams show agreement with the 
calculations done using the density values and average diameter, especially with regard to 
Tuyu site 1, Tuyu site 6 and Three ways site 5. However the best consensus from the 
SURFER analysis and the density calculations is seen in Tuyu site 1, which shows that even 
with a small difference in the clearing density, diameter, circumference and density change 
markedly. SURFER did select the procedures at Imanawuti site 2 as being a suitable clearing 
regime because the circumferences showed high values, but the point centred statistics did not 
agree with this analysis. The explanation relates to would be explained by the clearing 
method and the fact that clearing was done in clumps rather than in a regular pattern. Further, 
tree density is lower than optimal under the conditions used here. 

Another relationship concerns Site 2 at Yapiika,in which clearing has not been undertaken, 
and which received a different fertiliser treatment to the other sites. Site 2 at Yapilika is only 
nine years old but the trees have very large circumferences, as illustrated in the SURFER 
diagram. Circumference values here are equivalent to those at Imanawuti sites 2 and 3 
although the plantations at Imanawuti are 17 and 18 years old respectively and have had 
different fertiliser treatments in comparison to the site at Yapilika. Hence the fertiliser 
treatment used at Yapilika does appear to have been more beneficial, although edaphic factors 
should not be dismissed, and further research may reveal significant edaphic differences 
between the sites. Rainfall regimes also differ from one site to the other, with Yapilika 
receiving a higher annual rainfall than Imanawuti, although the statistical analyses carried out 
on the data from the various sites have indicated that rainfall may not be as important as 
previously believed. 
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CHAPTER 3 PLANTATION CHARACTERISTICS ON MELVILLE ISLAND 

3.4 Statistical Analysis 

Raw data was placed upon the data base, DECODA, which allows data to be realigned for 
several different statistical manipulations. The statistical analysis of the information gathered 
yielded some very interesting results. The main'statistical analyses used in the study is 
TWINSPAN. This is a multivariate statistical technique which defines groups through a 
hierarchical polythetic divisive classification. This analysis is run on the ground flora data and 
also the different sample variables as listed in Appendix 4. A separate analysis was run 
without the sample variables to obtain a comparison 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

6111 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Key to the Site Figures in the TWINSPAN Diagram 

Sample 1:- Site 1 Yapilika: Native Vegetation 
Sample 2:- Site 2 Yapilika: Pinus caribaea 
Sample 3:- Site 2 Yapilika: Native Vegetation 
Sample 4:- Site 1 Tuyu: Pinus caribaea 
Sample 5:- Site 1 Tuyu: Native Vegetation 
Sample 6:- Site 2 Imanawuti: Pinus caribaea 
Sample 7:- Site 2 Imanawuti: Native Vegetation 
Sample 8:- Site 3 Imanawuti: Pinus caribaea 
Sample 9:- Site 3 Imanawuti: Native Vegetation 
Sample 10:- Site 4 Tuyu: Callitris intratropica 
Sample 11:- Site 4 Tuyu: Native Vegetation 
Sample 12:- Site 6 Tuyu: Pinus caribaea 
Sample 13:- Site 5 Three Ways: Pinus caribaea 
Sample 14:- Site 5 Three Ways: Native Vegetation 
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of data with and without the different sample variables. Both hierarchies have no clear 
ecological indicators and have large numbers of preferential species. The clear indicator 

I although artificial, is present in the first hierarchy (Figure 8) in the form of the fertiliser 
treatments. The other hierarchy (Figure 9) was run as a comparison with the question posed, 
if fertiliser treatment is removed does the plantation cluster in that same manner ? The 

I clustering was entirely different. There are consistencies between the two hierarchies which 
will be addressed later. 

The TWINSPAN analysis with the sample variables gave the diagram illustrated as Figure 8. 
The inclusion of the sample variables was intended to ensure the comparison in total of the 
plantation. These data included do not skew the results. 

I Figure 8 illustrates the point that, at the level one division, there is a marked distinction 
between the Pinus caribaea plantation and the native vegetation inclusive of the Callitris 
intratropica plantation. This analysis of the communities present in the different sites points 

I towards a closer relationship between the native plantation understorey communities than those 
of the introduced plantation species, Pinus caribaea, a not unexpected outcome in view of the 

I
species compositions, but welcome in that it independently corroborates the impression that 
the physical appearance of the communities yields. A second reason for the strong 
relationship between the cypress pine plantation understorey and that of the native flora is that 
the cypress pine plantation has been left to grow without much management, leading towards 
an invasion of the plantation by the native flora. 

Further, the Callitris intratropica plantation has undergone a distinct clearing/thinning regime, 
with every second row removed, thus increasing light penetration to the understorey, similar 
to the situation found in undisturbed native vegetation. The decision to take out every second 
row was to enable less manpower for maintenance. The plantation has not received fertiliser 
treatment, so the niche dimensions of the understorey species have not been modified, and 
hence the understoreys of the native vegetation communities and of the Callitris plantation are 
very alike. 

Rainfall variations are not primary factors in the separation of communities by the 
TWINSPAN analysis as the groupings of the various communities produced a wide variety 
of rainfall patterns within each group. The separation of the Pinus caribaea plantation from 
the native flora would tend to indicate that there has been a great change in the composition 
of the communities on Melville island due to the introduced species in the plantations. It is 
equally clear, from the analysis results, that the Callitris intratropica plantation, with a native 
species as its dominant, has not had nearly as much impact on the local ecology as have the 
exotic species plantations. However this would be related to the fertiliser treatment as the 
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I Pinus plantations are treated with fertiliser. The TWINSPAN hierarchy present in figure 9 
is without the sample variables. The marked difference between the Pinus plantation and the 

I native vegetation is not present here which indicates that the change in the ecology of the area 
is not as marked as would be led to believe with the analysis in Figure 8. 

At level two in the Pinus caribaea group, there is a further separation of Sample 12 from all 
the rest of the plantation sites, indicating that Sample 12 is a distinct and separate community 

I in its own right. This site, as outlined in Appendix 4, was burnt approximately ten years ago. 
Hence, there had been a very marked impact on the vegetational community in that site at that 
time and the understorey community has obviously changed very dramatically from the normal 

I Pinus caribaea plantation understorey communities to something very different. Even though 
the fire went through the area ten years ago, this change has had long-term effects, as 

U indicated by the results of the TWINSPAN analysis. It is worth noting that the fertiliser 
treatment of the burnt site is similar to that used in sample 8 (Site 3 Imanawuti), but clearly 

I 
the fertiliser treatment is not, in this instance, a major determinant of the change and 
differences in these communities as instanced by their separation at this level by the 

I
TWINSPAN analysis. 

At level three in the Pinus caribaea section the TWINSPAN analysis separates Samples 2, 8 

I and 13 from Samples 4 and 6. An examination at this level shows that Samples 8 and 13 
have undergone the same fertiliser treatment. The ages of these two sites are similar but they 
have undergone different clearing regimes. Hence the important unifying consideration for 

I these communities' data would be age of the stands and the nature of the fertiliser used. 

I Imanawuti sites appear in both the Pinus caribaea groups present in level three. There is, a 
definite demarcation between the sites at Tuyu, Yapilika and Three ways. The first group at 
level three contains sites from Yapilika, Three ways and Imanawuti whereas the second group 

I contains sites from Tuyu and Imanawuti. By extrapolation it could be said that there are 
distinct differences in the data from (and in the sites at) Yapilika, Three Ways and Tuyu. 

I Imanawuti appears in both groups and this is taken to indicate that the overall site 
characteristics are similar despite the different geographic locations. 

There is a greater change in community characteristics between the Pinus caribaea plantations 
at Tuyu and Yapilika, and Three ways. Sites 4 and 6 have similar rainfall regimes, and there 
are only two years difference between the ages of the plantations. There is only a small 
difference in clearing/thinning regime, and they have similar fertiliser treatments. These 
unifying factors allow the separation of these two sites from the rest at this level. 
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Considering the native vegetation (which, for the purpose of this analysis, includes the 
Callitris intratropica plantation), the division at level two of the hierarchy separates Site 1 
Yapilika, Site 2 Yapilika, Site 1 Tuyu, Site 2 Imnawuti and Site 4 Tuyu from Site 3 
Imanawuti and Site 5 Three Ways. As was the case with Pinus, sites at Imanawuti are found 
in both level two divisions, demarcating Yapilika ark! Tuyu from Three Ways. There appears 
to be a quite significant distinction between these locations even though the areas, being native 
vegetation, have had no fertiiser regime and have no other factors that are different except 
those of rainfall and location. The ecology of the different sites are obviously very different, 
although quantifying these differences has not been completely successful beyond the two 
parameters mentioned. 

The TWINSPAN analysis does indicate that there is a significant difference between Yapilika 
and Three Wythis could be due to the differences in rainfall, but when Yapilika and Tuyu 
are considered,the only relationship to emerge is that between the Pinus caribaea 
communities. In the native vegetation the communities at Tree Ways and Tuyu do show some 
relationship, thus the possible differences between the sites at Three Ways and Yapilika, the 
different forms of the communities, may have their origins in edaphic factors, in soil changes, 
allied to the rainfall differences already mentioned. 

At level three in the native vegetation analysis, the Callitris intratropica plantation is removed 
from the general groupings as being quite distinctive. This indicates that the Callitris 
plantation, even though having similar understorey species to the native vegetation, and while 
very distinctive in its overall community composition, is still very strongly related to the 
native vegetational communities. The separation of Site 4 Tuyu from the rest of the sites (Site 
1 Yapilika, Site 2 Yapilika, Site 1 Tuyu and Site 3 Imanawuti) elicits no definite or clear 
reasons for this separation, hence must be taken as an inexplicable division, possibly a result 
of the TWINSPAN analysis dividing the data too finely. 

The TWINSPAN analysis that did not include sample variables did produce very different 
results. The main separation obtained is primarily that of the sites at Yapilika from the other 
sites. This second form of the analysis shows a difference in the communities present in 
Yapilika in comparison to the other locations. It also relates the Callitris intratropica 
plantation to the sites in Yapilika. This analysis does not separate the Pinus caribaea 
plantation from the native vegetation and this indicates that the ecological difference that 
appears so markedly with the first hierarchy does not appear here. The difference is a result 
of the removal of the sample variables especially the fertiliser treatment which is a strong 
ecological indicator. The sites that are distinctively separated on the right are the treeless 
plains and the Callitris intratropica plantation. The possible explanation being that the 
communities that are separated out in this instance are quite distinctive. This is not surprising 
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as the treeless plains are a very distinctive community, in terms of both their floristics and 
their physiognomy. The Callitris intratropica plantation can also be regarded as a very 
distinctive community owing to the analysis showing it to be clearly separated off from the 
other plantations and native vegetation sites. The Pius caribaea plantations have not been 
strongly separated from the native vegetation and this indicates that the ecology of the area 
has not been changed excessively as a result of the establishment of the plantations. 

I By comparing the two hierarchies, there are a few generalisations that can be drawn from the 
comparison. Both hierarchies group the sites on the treeless plains as being very distinctive. 
This is hardly surprising as they bear a very distinctive community. The association of the 

I Callitris intratropica plantation with the treeless plains indicates a link between these 
distinctive communities and the major preferential between the two areas is Grevillea sp. The 

I clusters that occur in the second hierarchy (Figure 9) indicate that despite the fertiliser 
treatment, the introduced species and their different canopy cover physiognomies, the Pinus 

I 
caribaea plantation does not markedly change the ecology of the local area. Thus, in 
summary, the TWTNSPAN analysis suggests that the plantation does not impact the ecology 
of the area as much as might have been suspected. 

1 3.5 Light Intensity 

The light intensity readings taken in all but one of the sites, whether plantations, road area, 
or the native vegetation, were all the same value. All readings were 50001x except for those 
at Site 1 Yapilika where the reading was 40001x. However this site was not used due to the 
recent fire that razed it and eradicated all the ground flora before a study of that flora could 
be started. 

While a more sensitive meter may have given better results,a possible justification for the 

I similarity in the readings is that the solar intensity at ground level is essentially the same 
despite the different shade patterns cast by the different canopies. The readings are not 

I proportional to the forms of the canopies, only to how much sunlight penetrates the canopy, 
and while the plantation may provide a reasonable amount of perceived shade, the very 

morphology of 

the pine needles is not conducive to the provision of ample protection from 
the local  solar radiation. In addition, further consideration of the matter suggests that a 
distinction has to be drawn between solar intensity (uv intensity) and sunlight penetration, and 
that photosynthetically active radiation (PAR) should also be taken into account. 

I 
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I 4 Discussion 

I The plantation sites have shown distinct variations in their communities, with the understorey 
changes being particularly distinctive in the Pinus çaribaea plantations. This postulated 
change in the local ecology, in the dimensions of the niches provided by the local 

I communities, can be viewed in and substantiated by, the definite changes recorded in the 
floristics of the communities under the Pinus caribaea stands. The change is not only 

I associated with the different clearing/thinning regimes but also with the type of community, 
the number of communities, and different primary species. The presence of a number of 
distinctly different and monospecific dominant understoreys illustrates the impact that the 

I plantation species, in conjunction with their nutrient requirements and by their demands on 
the local environment, have had on the native vegetation. 

It should be noted that the species area curves for the different sites cannot separate these 

I communities nor can they emphasise the separation between the communities, the species area 
curve technique being simply a tool for determining the optimal size of a study quadrat. 

TWINSPAN separated the different communities into distinct groupings, with the initial 
community analysis indicating that the species are generally spread over small areas. Hence 
the individual communities examined on Melville Island have understorey communities that 
tend to be restricted to small areas. This, when linked with the dominant vegetation in the 
area, substantiates the suggestion that the vegetation differs in every site. The community 
sizes may not be dissimilar but marked differences in the dominant understorey species were 
observed and recorded. These changes in understorey dominant species indicate that the 
ecology of the local area, in the plantations, is totally different to that of the surrounding 
native communities. 

The native vegetation understoreys show codominance, in these particular cases only a few 
species are involved, but numbers apart, the understorey shows codominance in contrast the 
plantations have single dominant understoreys, and this highlights the changes which have 
occurred under the plantations canopies. Thus one of the impacts of plantation establishment 
has been to change the structure of the understorey, once it re-established itself, after the 
silvicultural species had been planted, from codominance to monodominance. 

Not only was there a shift from codominance to monodominance under the plantations, but 
all plantation sites had different dominant species. The explanation for this aspect of the 
situation is involved, and not complete, but possible contributing factors include the different 
locations, their differing rainfall regimes and edaphic factors, and the different native 
vegetation around the different area. The factors controlling the input from in the native 
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I CHAPTER 3 PLANTATION CHARACTERISTICS ON MELVILLE ISLAND 

vegetation can include such factors as physiological tolerance ranges, dispersal ability, 
presence of pollinators in the new plantations, competition and so on. 

The quadrat sampling of the understorey species also revealed that those species which were 
dominant in the plantation sites are not included inthe suite of codominant species from the 
native vegetation from that same locality. Hence, not only does the dominance change from 
codominance to monodominance under the plantation, but the understorey has a completely 
different suite of species in its composition. This could possibly be related to the difference 
in the requirements of the species in the now different locations and to the number, and the 
regularity of spacing, of the plantation trees. The difference could also be related to the larger 
amount of ground cover that is present in the plantation, this cover being mainly composed 
of pine needles, the sheer quantity of which not only creates a porous blanket cover from 
which rainfall can easily be evaporated by the high solar radiation levels on Melville Island, 
but which also, through its thickness can significantly attenuate the light intensity reaching the 
soil layer. However the TWINSPAN analysis does not seem to consider the monodominance 
of the species to be of any importance as the analysis with the sample variables does place 
the Callitris intratropica plantation in the native vegetation group. However the Callitris 
intratropica plantation does separate Out eventually and this could indicate that while the 
monodominance of the species does hold some sway in the separation, it is not as important 

I a defining factor in the final analysis. The separation of the Pinus caribaea plantation from 
the others could be due to the strong differences in the organic layer, as the Caribbean pine 
produces a very thick layer of pine needle litter, and the fact that the Pinus communities have 

I received fertiliser treatment. There would have been several selection processes as the 
plantation developed, due to the initial clearing and the progressive growth of the trees, thus 
changing the communities several times. The species that have progressed through to become 
understorey dorninants would have undergone several selection processes due to the changes 
induced as the pines grew to maturity, causing changes in the shade cover and the changes 
in the organic layer. In comparison the native vegetation does not have a great amount of 
litter cover and this allows the ecosystem to remain relatively stable. 

The relationship between the SURFER diagrams and the TWINSPAN analysis is discussed 
in the above results section. 

The plantation represents an artificial dominance of one particular species making it a 
monospecies dominant area. Nevertheless, the TWINSPAN analysis of the understorey 
vegetation shows the ecology to not be substantially changed from the initial flora. The 
species area curves also support this by indicating that the size of the communities do not 
change, suggesting that the plantations have not as much an impact on the native flora of 
Melville Island as might have been suspected. To minimise any changes, the recommendation 
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CHAPTER 3 PLANTATION CHARACTERISTICS ON MELVILLE ISLAND 

would be that the site be continually monitored, with recording of any changes to the 
vegetation on the island, and that the monitoring be maintained throughout the forestry 
program to identify any further changes that might c5ccur as a result of the further aging of 
the plantation trees. 

The plantation area is not burnt at all and there is a strong presence of Sorghum in the 
understorey of the plantation sites. Conversely, Sorghum is present in the understoreys of all 
burnt native vegetation sites. This a natural phenomena that occurs at most burnt areas 
(Bowman et al 1988). Thus the understoreys of the plantation sites are not unlike those of 
the burnt native vegetation ones. This inducing of a Sorghum understorey could be a function 
of the thick layer of needles present in the litter layer, coupled with the ability of the fruits 
of the Sorghum, by virtue of their elongate awns, to penetrate the litter layer and to germinate 
deep in this layer, or even on the soil surface. This would put them in contact with a more 
reliable supply of soil water, thus ensuring their successful germination and establishment 
whereas the native seeds, in falling onto the surface of the litter layer, might not achieve an 
adequate supply of water to establish themselves. 

The presence of Hyptis sp. is generally an indication of disturbance of the environment. Be 
it buffalo (Ridpath 1991) or introduced species. An interesting study by Michael (1981) 
indicates that the presence of Hyptis sp. is usually found in association with other introduced 
species. It is present in the burnt Pinus caribaea site and this would indicate that fire was a 
disturbance and highlights the association with the introduced species, Pinus caribaea. As this 
weed species is aggressive, competitive and adaptable, it can reproduce in the most 
unfavourable conditions. 

5 Conclusion 

In conclusion, the results with regard to the impact of the plantations on the local ecology are 
somewhat equivocal. The TWTNSPAN analyses indicate that there is not a marked impact, 
whereas in the collecting of the data on the understoreys, it was very obvious that the 
understoreys changed from codominance to monodominance. The monitoring of the region 
is important to study the possible extension of the impact to the area surrounding it and the 
possible continued impact of the plantation on the ecology. 
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I CHAPTER 4: THE ASSOCIATION OF HISTORICAL ECOLOGY ON 
MELVILLE ISLAND AND THE PLANTATION 

I CHARACTERISTICS 

From this study, a few general points can be made with regards to its historical ecology and 
the plantation characteristics, although it should be noted that the main inferences relate only 
to the situation prevailing over the period of the plantation. 

The initial impact of the vegetational community structure of the area would have been the 
drastic nature of the clearing process necessary for the establishment of the plantation. From 

I 
examination of past aerial photographs it can be seen that the areas cleared for plantation 
establishmenCWre little different, prior to clearing, to the vegetation present in the native 
stands of those areas at the present day. From the aerial photographic evidence, this is 

I particularly so with regard to the treeless plains at Yapilika: outside the cleared areas (now 
plantations) the surrounding communities appear identical to those once cleared for the 

I
plantations. 

From the TWINSPAN analysis it appears that the understorey community now established 

I below the Pinus caribaea plantation has not changed significantly from that below the native 
vegetation that previously grew there. It is therefore not unreasonable to postulate that there 

I has not been a great change in the entire environment of the ground flora in the area that is 
now planted with Pinus caribaea. 

The Callitris intratropica plantation did not appear to have had a marked impact on the native 
vegetation, a function of the fact that Callitris is a native species and would normally have 
a suite of other native species as its understorey. This strong relationship between plantation 
species and native flora is illustrated has in the TWIINSPAN analysis in chapter 3. However, 

I 
despite similarities the Callitris intratropica plantation does have some effect on, does induce 
a slight change in, the composition of the understorey community as the analysis splits 

I

Callitris into a group of its own. 

On the broader scale, this can be taken to indicate that whatever species are planted, be they 

I 
native species or introduced, their introduction may not bring about a great general change in 
the understorey communities present. But it must be remembered that such monospecific 
stands are not a natural occurrence in the native bushland of the Top End, especially in 

I Melville Island (Wilson et al 1990), although Callitris intratropica does occur naturally in 
clumps, scattered around the island (Campbell 1834) and that the very nature of such 

I
monocultures may ultimately induce unlooked results in the longer term. 

i
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The slight change that does occur in the Pinus caribaea plantations in the ground community 
demonstrates that the introduction of a foreign or exotic species does change the ecology of 
the area, by way of the understorey species composition. The change can be (and, in the 
present case, is) quite marked and by extrapolation from the plantation understorey data, it can 
be concluded that the different plantings of the different exotic species by the different settlers 
other than the Tiwi people would have changed the ecology of the area around those areas that 
were settled, such as Fort Dundas, or used in passing, such as might be seen in the Macassans' 
use of the mangrove systems. 

I While the Pinus caribaea plantations have changed the general ecology of the plantation areas, 
the evidence for change outside those sites indicates that the plantations have had minimal 

U impact on the areas surrounding them. The initial change in the ecology, caused by the 
clearing for thTplantation, was compounded by the introduction of a new exotic species with 
possibly very different nutrient requirements in comparison to the native species. As 

I illustrated by the species-area=curve analyses, the present vegetation has changed markedly, 
to the point of changing the entire community structure in that area. However the change is 

I localised in that the plantations cover only 4,500 ha, a small proportion in comparison to the 
area of the whole island (Haines pers. com. 1993). Therefore, although there was a change 
in the ecology due to plantation impact as outlined in chapter 2 and 3, changes were highly 

I localised, and only small areas have shown dramatic change. 

I The question now is whether those areas surrounding the plantations, those native communities 
bordering on the plantations do change slightly as a result of environmental changes induced 

I 
by the nearby plantations? The answer would be invariably yes, as surrounding areas almost 
invariably change, even if only slightly, with change in the neighbouring community whether 
that community is native or introduced. The TWINSPAN data points to a strong demarcation 

I between native vegetation and plantation species but further studies need to be undertaken in 
order to assess fully the situation concerning the native vegetation communities around the 

I plantation stands, and other native vegetation stands not in the vicinity of the plantation, and 
to produce a definite answer concerning extent and degree of the impact. 
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CHAPTER 5: MANAGEMENT STRATEGIES: A BRIEF ASSESSMENT 

Yapilika has been recognised as the best of the possbte localities for plantations (Haines pers. 
corn. 1993). This is not unusual for the island due to Yapilika's good rainfall and the sandy 
soil that is present in the area. Callitris intratropica to grow really well in sandy soils 
(Bowman et al 1988) and though hardly much Callitris intratropica is grown at Yapilika, this 
aspect may be an area of further study. The area has better and more regular rainfall, with 
all that regularity of rainfall implies, and the soils appear to be richer in composition (Bevege 
1981). The soils at Yapilika are red earths which are well drained, and which have free 
internal drainage. Salt levels are very low and do not increase with depth (Bevege 1981). 
The difference in the soil composition at Yapilika, as compared to the other sites, potential 
and actual, is very subtle and difficult to identify (Frazer 1993). However, the difference does 
exist and works well for the plantation. 

From the statistical analysis the rainfall does not appear to be of major significance (provided 
that it is within the required limits). This can be seen in the TWINSPAN analyses of the 
ground flora composition. Nevertheless, once the necessary minimum rainfall value is 
exceeded, regularity of fall is an advantage in this instance on Melville Island, and the sites 
at Yapilika satisfy these criteria. 

Fertiliser treatment is best applied during the initial stages of the preparation of a site for 
planting. It has been shown most effective at this period (Haines pers. corn. 1993). The 
fertiliser treatment which has given greatest success to date is the commercially available 
Formix-79, which has the proportions of 9.96 (Potassium), 5 (Nitrogen), 6 (Sulphur) and 11 
(Phosphorus). The results of treatment with this fertiliser are graphed in the SURFER 
diagrams which also take account of the age of the trees. The site at Yapilika which received 
this treatment had a large circumference value at the individual sites and also a large average 
diameter even at the fairly early age of nine years. 

A clearing/thinning regime, leaving behind 3.2 trees per 100 metre2  seems to be most suitable, 
as outlined in chapter 3, and this clearing regime allows the maximum growth of diameter. 
The initial planting consisted of regular spacing at 3x3 metre intervals, designed to establish 
the monopodial form of the tree and the clearing regime was initiated at the age of about 3-4 
years. This promotes growth and windfirmness and reduce the level of damage to the trees 
from wind (Haines 1986). A clearing regime which led to the establishment of clumps of 
trees (as opposed to a random or regular pattern) was recorded as having brought about a 
decrease in the diameter of the trees. As observed during the taking of the diameter 
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CHAPTER 5 MANAGEMENT STRATEGIES : A BRIEF ASSESSMENT 

measurements of the plantations, the biomass of the trees decreased considerably under a 
clumping-type thinning regime. 

These are preliminary observations of the forestry establishment on Melville Island and 
preliminary analyses of mid-term data, but are intended to indicate the most beneficial stand 
management practices at this point. Further study of the plantation has to be carried out so 
as to ensure that the best stand management is identified and maintained. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Me 



CHAPTER 6 PROJECTION FOR FURTHER RESEARCH 

CHAPTER 6: PROJECTION FOR FURTHER RESEARCH 

Time limitations on this project restricted it considerately, curtailing field work, data collection 
and data analysis. Further research should be carried out on this project so as to maximise 
the information gathered and obviously all data and conclusions must be critically examined 
and tested. many possible mistakes. 

Further research that should be carried out includes: 

- Further analysis of the historical ecology through literature searches, possibly interstate 
and overseas libraries and museums (e.g. the British Museum) could be approached for 
old records. 

- Further verification of the historical ecology through intense field work to verify the 
possibility of the success of the various introduced species. 

- Larger areas of the sites to be observed, with some to include other locations such as 
Milikapiti. This could include more studies on Callitris intratropica plantations as a 
comparison. 

- Different communities examined, such as the shrubby understorey and the 
intermediate-sized trees in a more intensive research of the differences in the 
communities. 

- A greater study of the influence of edaphic factors of the plantation sites. 

- A more intense study of the native flora to establish the changes in vegetation of the 
sites around the plantation and away from the plantation. 

- Further statistical analysis to determine the extent and importance of the sample 
variables in each site. 
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APPENDIX 1 COMMON NAMES WITH THEIR BOTANICAL EQUIVALENTS 
USED IN THE THESIS 

Common Name Btanica1 Name 

Bloodwood Eucalyptus nesophila 

Cabbage palms Livistonia benthami 

Caribbean pine Finus caribaea 

Cypress pine Callitris intratropica 

Fan palms Livistonia humilis 

Ironwood Eiythrophlewn chlorostachys 

Paperbark Melaleuca sp. 

Stringybark Eucalyptus jacobsiana 

Wild apple Syzy glum suborbiculare 

Wild plum Persoonia falcata 

Wollybutt Eucalyptus nesophila 

rem 
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APPENDIX 2: LIST OF THE SITES USED, LOCATION, TYPE OF 
VEGETATION AND THE SAMPLE NUMBER USED IN 
STATISTICAL ANALYSIS 

Site number Location Vegetation Sample n. 

1 Yapiika Native veg. 1 

2 Yapiika Pinus caribaea 2 

2 Yapiika Native veg. 3 

1 Tuyu Pinus caribaea 4 

1 Tuyu Native veg. 5 

2 Imanawuti Pinus caribaea 6 

2 Imanawuti Native veg. 7 

3 Imanawuti Pinus caribaea 8 

3 Imanawuti Native veg. 9 

4 Tuyu C.intratropica 10 

4 Tuyu Native veg. 11 

6 Tuyu Pinus caribaea 12 

5 Three ways Pinus caribaea 13 

5 Three ways Native veg. 14 
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APPENDIX 4: INFORMATION ON FIRING, FERTILISER, CLEARING AND 
LOCATIONS OF SITES USED IN THE PLANTATION 
CHARACTERISTICS 

Sample n. Fert K Fert N Fert S Fert P 

1 0 0 0 0 

2 9.96 5 6 11 

3 0 0 0 0 

4 0 0 10 9 

5 0 0 0 0 

6 0 0 10 9 

7 0 0 0 0 

8 9.8 12 3 14 

9 0 0 0 0 

10 0 0 0 0 

11 0 0 0 0 

12 10 12 2 15 

13 10 12 4 14 

14 0 0 0 0 
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Sample n. Firing Rainfall  

1 2 1902 

2 0 1902 

3 2 1902 

4 0 1400 

5 2 1400 

6 0 1389 

7 2 1389 

8 0 1389 

9 2 1389 

10 0 1400 

11 2 1400 

12 1 1400 

13 0 1963 

14 2 1963 

Age Clear 

0 0 

9 0 

0 0 

20 3 

0 0 

18 2 

0 0 

17 2 

0 0 

23 1 

0 0 

21 4 

17 4 

0 0 



Numeric code key to the different age, firing and clearing rerimes listed above 

Firing 

0 No firing at all 

1 Fired once 

2 Fired every year 

Clearing 

0 None at all 

1 Alternate rows taken out 

2 Pct to 400 

3 Pct to 400/500 

4 Pct to 550 

Age 

The age given is in years. Where there is a value of 0 age is not known. 

Fertiliser 

The fertiliser treatments that were placed on the sites are Nitrogen (N), Phosphorus (P), 
Potassium (K) and Sulphur (S). 
The values are in the form of proportion to others. Where there is a value of 0, the area did 
not have any fertiliser treatment. 

Rainfall 

Rainfall values are given in millimetres. 



I 
I 
I 
I 
I 
I 
I 
I 

: APPENDIX 5 
I 
I 
I 
I 
I 
I 
I 
I 
I

80 



U 
I 
I 
I 
I 
I 
I.., 
I 
I 

APPENDIX 5: SPECIES AREA CURVES FOR ALL SITES 
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Site 4 Tuyu: Native vegetation 
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Site 5: 3 ways: Native vegetation 
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Site 2 Yapilika: Native vegetation 
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APPENDIX 6: SPECIES AND ABUNDANCE VALUES FOR THE DIFFERENT 
SITES 

Site 1 Yapilika: Native vegetation 

Species name Abundance value 

Grevillea goodii 7.6 
Acacia latescens 19.2 
Eucalyptus nesophila 7.3 
Sorghum sp. 28 
Buchanania obovata 1.06 
Persoonia falcata 1.4 
Eucalyptus tetradonta 25.7 
Grevillea decurrens 3 
Hibbertia sp. 4 
Grevillea pteridifolia 0.6 
Pandanus spiralis 0.2 
Syzygium suborbiculare 0.7 
Trachymene sp. 0.08 
Aiphitonia excelsa 0.8 
Eucalyptus miniata 0.2 
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Site 2 Yapilika: Pinus caribaea 

Species name Abundance value 

Planchonia careya 0.7 
Acacia aulococarpa 85 
Buchanania obovata 5.1 
Sorghum sp. 2.2 
Pinus caribaea regen. 2.9 
Grevillea pteridifolia 0.7 
Erythrophleum chiorostachys 1.5 
Hibbertia sp. 1.5 
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Site 2 Yapilika: Native vegetation 

Species name Abundance value 

Planchonia careya 2.1 
Eucalyptus nesophila 6 
Sorghum sp. 48 
Hibbertia sp. 7.3 
Persoonia falcata 2.3 
Buchanania obovata 1 
Species 3 1 
Acacia aulococarpa 10.5 
Grevillea goodii 11 
Livistonia humilis 0.6 
Grevillea pteridifolia 1.9 
Grevillea decurrens 0.7 
Heliotropiwn ventricosum 0.3 
Aiphitonia excelsa 0.1 
Eucalyptus miniata 0.2 
Erythrophleum chlorostachys 4.5 
Acacia diffIcilis 1.4 
Borrenia sp. 0.3 
Calytrix exstipulata 0.1 
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Site 1 Tuvu: Pinus caribaea 

Species name Abundance value 

Myrtella phebaliodes 13.6 
Acacia difficilis 12.7 
Erthrophleuin chiorostachys 7.6 
Planchonia careya 4.2 
Cheilanthes sp. 2 
Livistonia sp. 0.3 
Livistonia hwnilis 0.6 
Persoonia falcata 4.2 
Aiphitonia excelsa 7.9 
Eucalyptus confertiflora 0.8 
Smilax australis 4.2 
Flemingia pariflora 1.4 
Buchanania obovata 3.7 
Eucalyptus tetradonta 1.1 
Sorghum sp. 4.8 
Eriachne sp. 1.7 
Grevillea pteridifolia 3.9 
Ficus opposita 0.3 
Acacia latescens 5.1 
Acacia mangium 0.3 
Pandanus spiralis 1.7 
Acacia auriculoformis 0.8 
Trema tomentosa 0.56 
Choriceras tricoyne 0.56 
Leucopogon acuminatus 0.3 
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Site 1 Tuyu: Native vegetation 

Species name Abundance value 

Persoonia falcata 2.8 
Acacia latescens 37.3 
Planchonia careya 7.2 
Buchanania obovata 2.3 
Eucalyptus setosa 0.9 
Sorghum sp. 28.5 
Acacia diffIcilis 3.8 
Erythrophleum chlorostachys 0.5 
Eucalyptus miniata 0.4 
Hibbertia sp. 0.9 
Aiphitonia excelsa 0.13 
Species 8 0.13 
Grevillea pteridifolia 9.4 
Eucalyptus bleeseri 0.5 
Trema tomentosa 0.13 
Livistonia hwnilis 0.7 
Eucalyptus tetradonta 3.4 
Indigofera saicola 0.13 
Chelianthes sp. 0.13 
Alstonia actinophylla 0.5 
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Site 2 Imanawuti: Pinus caribaea 

I 
Species name Abundance value 

Chelianthes sp. 2 

I Trerna tomentosa 9.6 
Aiphitonia excelsa 3.3 

I Sorghum sp. 5.7 
Acacia latescens 23.7 

I 
Cycas armstrongii 
Eriachne 

0.7 
14.7 sp. 

Persoonia falcata 0.3 

I Planchonia careya 3.3 
Erythrophleum chlorostachys 1 
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I 
I 
I 
I 
I 
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I 
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Site 2 Imanawuti: Native vegetation 

I 
I 
I 

Species name Abundance value 

Acacia latescens 14.3 
Sorghum sp. 43.4 
Acacia diffIcilis 3.4 
Planchonia careya 4.3 
Buchanania obovata 3.6 
Eucalyptus retradonta 3 
Livistonia hwnilis 1 
Hibbertia sp. 3.1 
Persoonia falcata 2.3 
Pandanus spiralis 0.6 
Grevillea decurrens 1.1 
Eucalyptus nesophila 2.1 
Species 8 2.1 
Choriceras trichoyne 12.4 
Borrenia sp. 0.2 
Banksia dentata 1.1 
Eucalyptus miniata 0.3 
Aiphitonia excelsa 0.2 
Grevillea pteridifolia 0.3 
Flemingia parvijiora I 
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Site 3 Imanawuti: Pinus caribaea 

Species name Abundance value 

Sorghum sp. 45.3 
Acacia difficilis 8.2 
Aiphitonia excelsa 2 
Hibbertia sp. 0.6 
Trema tomentosa 0.6 
Leucopogon acwninatis 0.14 
Grevillea goodii 0.14 
Myrtella phebaloides 0.28 
Livistonia humilis 3 
Species 8 18.3 
Erythrophlewn chiorostachys 0.6 
Buchanania obovata 4.7 
Acacia latescens 6.7 
Grevillea pteridifolia 4.7 
Eucalyptus tetradonta 1 
Eucalyptus confertiflora 0.28 
Persoonia falcata 2.8 
Grevillea decurrens 0.4 
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Site 3 Imanawuti: Native vegetation 

Species name Abundance value 

Acacia latescens 6 
Cycas ar,nstrongii 5.3 
Grevillea decurrens 18.4 
Livistonia huinilis 13 
Grevillea pteridifolia 1.6 
Eucalyptus tetradonta 7.8 
Acacia difficilis 16 
Buchanania obovata 15.2 
Acacia man glum 1.4 
Species 8 8.3 
Eucalyptus nesophila 1.4 
Eucalyptus confertijlora 1.15 
Eucalyptus miniata 0.46 
Planchonia careya 0.7 
Persoonia falcata 0.7 
Eucalyptus pytocarpa 2 
Hibbertia sp. 0.7 
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Site 4 Tuyu: Callitris intratropica 

Species name Abundance value 

Leucopogon acwninatus 5 
Acacia difficilis 4.8 
Sorghum sp. 52 
Grevillea pteridifolia 7 
Callitrix exstipulata 0.3 
Acacia sp. 10.6 
Cycas armstrongii 5.4 
Eucalyptus miniata 1.3 
Hibbertia sp. 0.3 
Myrtella phebaloides 1.6 
Livistonia sp. 0.3 
Buchanania obovata 1.6 
Acacia aulococarpa 5 
Acacia latesceus 0.3 
Eucalyptus nesophila 2.2 
Planchonia careya 1.6 
Eucalyptus tetradonta 0.3 
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Site 5 Three ways: Pinus caribaea 

Species name Abundance value 

Acacia oncinocarpa 45.7 
Aiphitonia excelsa 5.7 
Erythrophleu,n chiorostachys 12 
Livistonia humilis 4 
Hibiscus merakensis 0.6 
Persoonia falcata 4.6 
Acacia mangium 1.7 
Eucalyptus confertiflora 4 
Acacia latescens 1.1 
Acacia difficilis 8.6 
Sorghum sp. 1.1 
Buchanania obovata 1.1 
Pandanus spiralis 4.6 
Acacia sp. 0.6 
Chelianthes sp. 4 
Myrtella phebaloides 0.6 
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Site 5 Three ways: Native vegetation 

Species name Abundance value 

Livistonia humilis 23.5 
Buchanania obovata 9.7 
Acacia oncinocarpa 1.4 
Eucalyptus miniata 0.5 
Persoonia falcata 7 
Pachynema complanatum 12.5 
Acacia sp. 0.7 
Eucalyptus sp. 5.1 
Eucalyptus confertiflora 0.5 
Eucalyptus tetradonta 2.1 
Erythrophlewn chiorostachys 15 
Hibbertia sp. 0.2 
Grevillea decurrens 9 
Planchonia careya 0.2 
Acacia difficilis 12.3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Site 6 Tuyu: Pinus caribaea 

I 
I 
I 

Species name Abundance value 

Syzygiu,n suborbiculare 11 
Hibiscus merakensis 20 
Myrtella phebaloides 4.6 
Chelianthes sp. 4.6 
Sorghum sp. 5.2 
Buchantnia obovata 2.3 
Flemingia parvij7ora 16.8 
Smilax australis 11.6 
Flanchonella pohiomiana 4.6 
Eucalyptus miniata 4.6 
Acacia difficilis 2.3 
Trema tomentosa 1.15 
Eucalyptus nesophila 3.5 
Species 3 0.6 
Species 8 1.7 
Cycas armstrongii 4 
Hyptis sp. 0.6 

I 
I 
I 
I 
I 
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I 
APPENDIX 7: A Preliminary Bibliography of Melville Island, Historical Ecology 

I prepared by Sharmini Elizabeth Chabra for CCNT. 

AFDI Bicentennial Conference. 1988. Summary of I Forest Activities in the Northern 

I 
Territory. Unpublished. 

Abstract: Outline of the forestry ownership on Melville Island over the years. Role of the 
CCNT at the moment with regards to the Melville Island forestry project. 

Anderson, S. & Apuatini, R. 1985. Tiwi Bima Art: Bathurst and Melville Island. Nguiu 

I Nginingawila Literature Production Centre. Bathurst Island. 

I 
Abstract: General outline of the Tiwi Islands. Description of the European settlement and the 
impact on Tiwi culture. General description of the buffalo industry, missionary and the 
changes to the Tiwi culture as a result of that. Social life and ceremony of the Tiwi people. 
The artefacts of the Tiwi and the material used to produce these artefacts. 

I
Anon. ? The Coming of the Macassans to the Islands of the Tiwi. 

Abstract: The arrival of the Macassans. Record of the introduced material goods and also the 
foods received by the Tiwi for services rendered. Some evidence of trading. 

Anon. 1985. The Forestry Industry in the Northern Territory. File No. 85/294. CCNT. 

Abstract: The history of the exploitation of the Melville Island natural forest. A look at the 

present situa
tion of the forest in Melville Island with  regards to the Aboriginal work force and 

industry itself. 

Anon. 1985. Financial and Economic Aspects of the Melville Island Forestry Project. 
Barclays Australia Ltd. 

Abstract: A general introduction of the timber and forestry resources of Melville Island. 
Barclays seeking the role of the financial adviser of the project. Explanation of the role of the 
financial adviser, financial feasibility and the development of the financial model. 

Campbell, Major. 1834. Geographical Memoir of Melville Island and Port Essington on 
the Coburg Peninsula, North Australia. Source unknown. pp.  135-181. 

Abstract: A general account of the geology of Melville Island. 
A good account of the vegetation environment of Melville Island. A general account of the 
soil present. The usage of the native vegetation for various activities.Account of the various 
introduced flora that succeeded and didn't succeed in Melville Island. Account of the health 
problems that were faced. Macassans were forbidden near Melville Island. A general accoup 4  
of the similar experiences in Port Essington. 
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I 
Cromer, W.G.(director) 1966. Forestry and Timber Bureau: Annual Report, 

I Commonwealth of Australia 1966. Department of National Development. 

Abstract: The forestry industry was still under the Northern Territory section. Details on the 

I climate and the success of the various species that were used in an experimental manner. The 
main problems faced by the introduced species. Details on the sawmilling industry. 

Cromer, W.G.(director) 1967. Forestry and Timber Bureau: Annual Report, 

I
Commonwealth of Australia 1967. Department of National Development. 

Abstract: Details of the transfer of operational responsibilities of the Northern Territory 

I 
Forestry section to the new Forestry Branch of the Northern Territory Administration. This 
deals with the plantation in Melville Island as well. 

1 Cromer, W.G.(director) 1968. Forestry and Timber Bureau:, Annual Report, 
Commonwealth of Australia 1968. Department of National Development. 

I Abstract: List of the most successful species. The discussion of the possibility of the natural 
forest being used. Looking at Callitris intratropica as being the most successful species so far. 

I 
Cromer, W.G.(director) 1969. Forestry and Timber Bureau: Annual Report, 

I Commonwealth of Australia 1969. Department of National Development. 

Abstract: Collection of seeds of the different Pinus caribaea. variances. 

I 
Cromer, W.G.(director) 1970. Forestry and Timber Bureau: Annual Report, 

I Commonwealth of Australia 1970. Department of National Development. 

Abstract: Fortnightly measurements of the plantation carried out and progress checked out. 

I Sites for the development of the Pinus caribaea further planting carried out. 

I Cromer, W.G.(director) 197 1/1972. Forestry and Timber Bureau: Annual Report, 
Commonwealth of Australia 1971/1972. Department of National Development. 

I Abstract: Performance of Pinus caribaea and Pinus oocarpa with regards to abiotic conditions 
and individual performances. Report on the problem of termites. Fertiliser treatment. 

Cromer, W.G.(director) 1972/1973. Forestry and Timber Bureau: Annual Report, 

I Commonwealth of Australia 1972/1973. Department of National Development. 

Abstract: Report on the performance of the different variances of Pinus caribaea. 

I 
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Cromer, W.G.(director) 1973/1974. Forestry and Timber Bureau: Annual Report, 
Commonwealth of Australia 1973/1974. Department of National Development. 

Abstract: The emphasis now being placed on the Pinus caribaea species as being the suitable 
forestry plants. Different conditions applied to it to see the perfect conditions. 

Cromer, W.G.(director) 1974/1975. Forestry and Timber Bureau: Annual Report, 
Commonwealth of Australia 1974/1975. Department of National Development. 

Abstract: Summary of the damage done to the plantation as a result of Cyclone Tracy. The 
responses of the different flora with regards to the different fertilising ratios. 

Crosby, E. 1975. Survey and Excavation at Fort Dundas, Melville Island, N.T. The 
Australian Society for Historical Archaeology. Sydney. 

Abstract: Historical information of the settlement at Fort Dundas from 1824 to 1829. Convict 
settlement. Information on the area cleared by this settlement in the area of Point Barlow to 
King (Jove. Area cleared being that of 52 acres and felled being 95 acres. Buffalos introduced 
were successful. Methods of clearing listed. Outline of the termite attack. Structure sizes 
outlined and all made of endemic forest species. 

CSIRO Division of Forest Research. 1977. Annual Report 1976-1977. Commonwealth 
Scientific and Industrial Research Organisation. Canberra. 

Abstract: Indication of the successful species on Melville Island at this present moment. 
Success is measured by the soil arid nutrition requirement. Nutrition requirement of the various 
species on Melville Island. 

CSIRO Division of Forest Research. 1978. Annual Report 1977-1978. Commonwealth 

I Scientific and Industrial Research Organisation. Canberra. 

I 
Abstract: Rundown of species and provenance testing. The Melville Island species are looked 
at and Pinus caribaea var. hondurensis is extremely successful. Nutrition trials at Melville 
Island. 

1 
Department of the Interior. 1968., Annual Report on the Northern Territory of Australia. 

I
Australian Goverment Publishing Service. Canberra. 

Abstract: List of the most valuable commercial timber in the Northern Territory. 

I 
I 
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Department of the Interior. 1969. Northern Territory Report 1968-1969. Australian 
Government Publishing Service. Canberra. 

Abstract: Report on the softwoods and the trial area used. Cypress Pine looking as being the 
good alternative. - 

Department of the Interior. [970. Northern Territory Report 1969-1970. Australian 
Government Publishing Service. Canberra. 

Abstract: Dealing with the sawmill industry and the various sawmills. This is looked upon as 
the plan to give Aborigines more jobs. Looking at the feasibility of the vegetation for paper. 

Department of the Interior. 1971. Northern Territory Report 1970-1971. Australian 
Government Publishing Service. Canberra. 

Abstract: The budget of the forestry project. The successful tree species that have been grown 
in Melville Island at that point. 

Department of the Interior. 1972. Northern Territory Report 1971-1972. Australian 
Government Publishing Service. Canberra. 

Abstract: Summary of the plantings in Melville Island. Study for the possibility of developing 
woodchip industry. Feasibility studies being done on Melville and Bathurst Island. 

Draft Lease of Aboriginal Land- Melville Island. File No.82/245. CCNT. 

Abstract: CCNT seeking approval of lease land on Melville Island. The positive side of the 
forestry and the options open. 

Fensham, R.J. 1990. Regeneration in Tropical Eucalypt Forest on Melville Island. Phd 
thesis. University of Tasmania. Hobart. 

Abstract: Examination of the influence of the physical environment on regeneration. This si 
done by the examination of edaphic influences of vegetation structure, growth rates and fire 
response. There is also the examination of evergreen eucalypt forest and possible cases for 
suppression of woody sprouts. An attempt was also made to define soil moisture conditions. 

Forestry unit- CCNT. 1982. Research Review, FS&M unit notes. File No. 82/245. CCNT. 

Abstract: A look at the introduced trials at Melville Island. A list of the notable trial species. 
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I 

Goodale, J.C. 1959. The Tiwi Women of Melville Island, Australia. PhD thesis. 

Abstract: An account of the Tiwi women with regards to their position in the social structure. 
The society is matrilineal. The periods of life of a Melville Island woman is examined. Taboos 

I with regards to the whole life are listed. Axes are said to belong to women and funeral poles 
are said to belong to both sexes. The economic role of the women in society. Kulama, 
sickness, old age and death are all looked at. Also an account of vegetation on Melville Island. 

I 
Goodale, J.C. 1971. Tiwi Wives: A Study of the Women of Melville Island, North 

I
Australia. University of Washington Press. U.S.A. 

Abstract: Outline of the forest now available. The history of the contact with the Macassan 
and also the British. White Australian contact with regards to a buffalo industry and then onto 
a Cyprus Pine plantation. Japanese contact in relation to pearl shell collectors. Army-naval 

I 
base settlement in World War II. Outline of the Matrilineal society. The various duties and 
taboos of the different age stages of a female. The Tiwi social structure and marriage taboos 
and rules. Taboos and rituals pertaining to pregnancy and motherhood. The economic role of 

I 
the Tiwi wife. The different foods that are special and that they use such as the Cycad nut. 
Indepth study of the Kulama ceremony. Outline of old age, sickness and death. Indepth look 
into the Pukamani ceremony. The Tiwi world view and values. 

I 
Gsell, F.X. 1956. The Bishop with the 150 Wives. Angus and Robertson. Great Britain. 

1 Abstract: The memoirs of the priest at Melville Island and Bathurst Island. Some account of 
the Tiwi not understanding the destruction of the trees in the jungle for building. Also some 
account of the Tiwi concept of the jungle. 

I Haines, M. 1981. Plantation Silviculture in the Top End of the Northern Territory. 
Unpublished. 

I Abstract: The conditions that make Melville Island a good plantation area is outlined here. The 
species that the plantation is based on. 

Haines, M. 1986. Outline of the Melville Island Plantation Forestry Project. CCNT. 

I 
Darwin. 

Abstract: An assessment in the early 1950's showed that the Northern Territory could provide 

I 
it's own timber. Hence the Forest Policy of the Northern Territory prescribed that there should 
be work done on that possibility. Different areas were picked out on the mainland and on 
Melville Island. Different species were used on a trial basis.The Tiwi accepted this. Different 

I 
references to the climate conditions. Time of planting and requirements of the different 
species. Nursery rundown. Thinning needed. Economics of the plantation. Social impact of the 
forest industry on Melville Island. The different threats to the forestry. 

I 
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I 
Haines, M. & Robertson, R.M. ? Variation in the Susceptibility of Tropical Pine Species 

I
and Provenances to Wind Damage. CCNT. Darwin. 

Abstract: Overview on the vulnerability of the pines to wind damage depending on thinning 
and other aspects. Some trees being more susceptible to wind damage and others not so. 

I Hanssen, N.L. & Wigston, D.L. 1988. Approaches to the Forest History of the Northern 
Territory, in Frawley, K.J. & Semple, N. (ed.) 1988. Australia,s Ever Changing Forests: 
Proceedings of the First National Conference on Australian Forest History. Special 

I Publication No.1 Department of Geography and Oceongraphy University College, 
University of New South Wales. Canberra. 

I . Abstract: There are temporal divisions in the Top End with regards to forests. The tracing of 
forests in the Northern Territory over a period of time, starting from Pre-Aboriginal 
Pleistocene forests to the present time. This includes the Aboriginal influences on Pleistocene 

I and Holocene forests, Macassan contact, early European settlements, post-1863 settlements and 
the forestry industry in the Top End inclusive of Melville Island. Also the important demand 
and clearing of the forests as a result of mining, overland telegraph and the North Australia 

I railway. The possibilities of the future forests and the forestry industry is examined. 

I Hauser, J.P. 1967. Northern Territory Forestry Development Since 1959. Australian 
Territories. Volume 7. pp. 2-8. 

1 Abstract: Prior to 1959 only investigative work on forestry in the Northern Territory was 
carried out. Account of the destruction of the natural stands of the Cypress Pine. Different 

I 
species were given the feasibility test with regards to appropriatness for industry. The impact 
of the World War II troops on the industry. Details of the initial forestry programmes and the 
experimental work done then. Melville Island looked upon as being the most promising site. 

I 
The motion was carried out to establish the plantation as a plan as well to make Aborigines 
more self sustaining. 

I Howard, D. 1933. The English Activities on the North Coast of Australia in the First Half 
of the 19th Century. Proceedings of the Royal Geographical Society of Australia. volume 

1 33. Chapter 4. 

Abstract: An outline of the settlement in Melville Island and the decisions with regard to troop 

I settlement. Summary of the vegetation present. Soil and climate conditions commented upon. 

I Hughes, J. 1976. Bathurst Island and Melville Island, Northern Territory 1:250,000 
Geological Series-explanatory notes. Department of National Resources, Bureau of 
Mineral Resources, Geology and Geophysics. Australian Government Publishing Service. 

I Canberra. 

Abstract: General overview of the Melville Island area and the climatic conditions. A rundown 
of the vegetation found there. A detailed view of the soils and the strata of Melville and 
Bathurst Island. The possible geological processes that occurred. 
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Johnson, S. ? . Some Aspects of the Tiwi Concept of Health. Unpublished. 

Abstract: The Tiwi concept of health and it being dreaming related. Reactions of the Tiwi 

I 
towards sickness and their way with coping with sickness. Traditional cures of the Tiwi that 
involve flora species. Taboo with relation to sicknes. 

I Krastins, V. 1972. The Tiwi: A Contact History of the Australian Aborigines on Bathurst 
and Melville Island, 1705-1942. AN1J. Thesis BA(HONS) 

I Abstract: A general introduction of the Tiwi Islands. There was sporadic contact with the 
Tiwi. Summary on the precontact Tiwi cultural environment. The hunter and gatherer method 

I of food collection was effective in the past. What was considered early contact which was 
from the early 17th century to the late 19th century was also considered to be sporadic. A 
summary of the contact of the Tiwi with the Dutch explorers, British and the Macassans. 

I Accounts of the attacks by the Tiwi on these early contacts to obtain material goods. Account 
of the food that was brought to the island. Accounts of the industry set by the Coopers and 
its influence on the Tiwi. The mission's effect on the Tiwi way of thinking and their culture. 

I The account of the impact of the Japanese at World War II and their expeditions for pearl 
shell at Melville Island. Movement of the people on Melville Island to accommodate that. 
Government interaction and the present dependence of the Tiwi people on the Government. 

I 
MacKnight, C.C. 1976. The Voyage to Marege: Macassan trepangers in Northern 

I Australia. Melbourne University Press, Australia. 

Abstract: Outline of the industry of trepang. Export and import of the trepang is outlined 

I dealing with South East Asia. China also being the prime importers of trepang. The Macassan 
association with the industry. Northern Territory trepang making the bulk of the trepang 

I 
exported. Voyage plans and the outline of the involvement of a journey. Economics of the 
journeys. The reasons why the Macassans love the Northern Territory coast as an area of 
exploitation.The processing of trepang. The usage of native resources for the processing of 

I 
trepang. Archaeological evidence of the Macassan trepang industry which includes Aboriginal 
contact with the Macassans. However there is no evidence of this in Melville Island. 
Trade was not always straight forward with the Aborigines. The accounts of the Macassan 
opinion of the Aborigines. Aborigines of Melville and Bathurst Island noted as being 
consistently hostile to the Macassans. Location of the approximate time the trading began. The 
beginning of the issuing of license for trepang and the annexure of the Northern Territory to 
South Australia. Hence the movement of the closure of the Macassan trepanging. 

I Mcleay, A. 1826. Colonial Secretary Copies of Letters to Melville Island 1824-1829. 

Abstract: Records of the garden seeds sent and the vegetation that was planted over at 

I Melville Island. Record of trees being sent over so that it can be planted on Melville Island. 

I 
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Ministerial. D88/0594. Forestry Operations- Melville Island. 

Abstract: A summary of the present(1991) situation with regards to the plantation. The role 
of the present situation with regards to CCNT is outlined. Arrangements with other 

I organisations outlined. 

1 Minute. 2717/82. Suggestion for the Utilisation of Some Thinnings on Melville Island. 

Abstract: Survey of older Pinus caribaea. Suggestions for better stand management. 

Minute. 4/4/1985. Forestry Activities in the Nortern Territory- Historical Records. 

Abstract: A list of the positivve sides of a forestry in the Top End. The impact of the white 
settlement on Melville Island is outlined here. 

I 
Morris, J. 1964. Relationship between British and the Tiwi in the Vicinity of Fort Dundas, 

Melville Island. John Morris. Darwin. 

I 
Abstract: The Tiwi led a very isolated existence. Before the British, there was no interference 
from the outside except tribal warfare with the Larrakia. British appeared and the account of 
the hostility and the attacks are recorded here. Characteristics of the Tiwi as accounted by the 

I British. Account of how much contact there were with the Macassans. Account of the amount 
of destruction there was.The British left in 1829. 

Morris, J. 1969. An Outline of the Flistory of the Tiwi. John Morris. Darwin. 

I Abstract: The origin of the name 'Tiwi'. The various tribes of the Tiwi. The various important 
ceremonies of the Tiwi. Contact with outside people and the impact. How far the Tiwi have 
come today. 

I 
Mountford, C.P. 1956. Expedition to the Land of the Tiwi. National Geographic. Volume 

I CIX. pp.417- 440. 

Abstract: Summary of the culture and behaviour of the Tiwi before contact. A brief look at 

I the contacts and also of what is happening presently with regards to industry. 

I Pye, J. 1977. The Tiwi Island. Coleman Pty. Ltd. Darwin. 

I 
Abstract: General introduction of the Tiwi Islands. Evidence of the Macassan impact with 
regards to the slight change in the culture of the Tiwi. Record of the Fort Dundas settlement. 
The issue of the land with regards to land rights. The different ceremonies of the different 

I 
areas all based on yam. Sawmill establishment on Melville Island. The effect of cyclones on 
The different islands. Early sawmilling practices. Trade with regards to the Japanese restricted 
to Melville Island. Building that was taking place. Post war development on Melville Islap11  
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I 
' Reilly, J.J. 1980. Economic Evaluation of the Caribbean Pine Plantation Project on 

Melville Island, N.T. Consultant Report for the Northern Territory 
Conservation Commission. N.T. 

I Abstract: Brief outline of the plantation at Melville'outline to date. The area for plantation 
being on lease from the Tiwi people. Outline of the forest policy which is essentially the same 

I as that which was applied from the period of 1975 to 1978. The general move was towards 
self-sufficiency. Background information on Melville Island including geography and weather. 
Detailed economic analysis of the Caribbean Pine plantation and the forestry programme on 

I
Melville Island. 

I Robertson, J.C. 1909. Buffalo Hunting in Australia. The Lone hand. October, 1909. 

Abstract: Submission with regards to the Buffalo shooting industry in Melville Island. 

I Description of the Aborigines at Melville Island. Description of one hunting expedition. A 
passing mention of the vegetation at Melville Island. Some information on Joe Cooper's 
buffalo hide industry. 

I 
Spillet, R.G. 1989. Pelaut-pelaut Makassar yang Perkasa Berlayar ke Marege. Pedoman 

I Rakyat Minggu. 43(191): 17 Sept 1989. 

Abstract: Evidence of Makassar men marrying Marege girls and the interaction between the 

I countries. Outline of the discord that occurred between the countries. The restriction of trade 
in the Top End. 

Stocker, G.C. 1966. Effects of Fires on Vegetation in the Northern Territory. Australian 
Forestry. 30: 223-230. 

Abstract: Annual burning is a practice that is greatly used in nearly the whole part of the 
Northern Territory. Before the Aboriginals fire was a chance occurrence. With the arrival of 
the Aborigines firing became a regular occurrence. The Europeans also later changed the fire 
regime of the Aborigines. Melville Island had the largest and the most organised fires for 
hunting. Different types of forests are affected differently by the fire regime. Problems with 
Callitris. 

Stocker, G.C. 1969. Fertility Differences Between the Surface Soils of Monsoon and Eucalypt 
Forests in the Northern Territory. Australian Forest Research. Volume 4. pp.  3 1-38. 

Abstract: Rundown on the Eucalypt stands and the natural Monsoon stands. 

I 
I 
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I Weston, J. & Weston, A. 1988. Selling Out of the Tiwi People. Arena 83. 1988: pp.25-31. 

Abstract: Treatment of the Aborigines during the 1988 Bicentenary celebration. Description ' of the affect on the Melville Island people of the pulling out of the government from the 
forestry project ten years before fruitation. The positie effects the forestry project had on the 
Aboriginal community in the whole and the change of the lifestyle as a result of that. In 1978, 

I the federal government pulled out and hence the Northern Territory government had to take 
over. The project is currently under joint management with the Tiwi Land Council. 

Wightman, G.M. & Jackson, D.M. 1990. Colour and String: Fibre and Dye Plants Used 
Traditionally by Aboriginal People in the Top End of the Northern Territory. 
Unpublished Manuscript. 

Abstract: Outline of the process of fibre and dye collection and the division of the labour ' according to gender. The various species collected for this process. The impact of outside 
contact on these processes. The techniques used to produce rope, string, string bags, baskets 
and other fibre products. List of the plants used in the overall processes with regard to species 

I description, habitat where they occur, distribution, usage and preparation and the names in 
various Aboriginal dialects. Other possible uses for the plant species are also indicated. 

Wilson, B.A. 1991. The Open Forest-'Treeless' Plains Boundary on Melville lisland, N.T. 
University of Tasmania. Thesis MSc. 

Abstract: General outline of Melville island with regards to its regional context. Vegetation 
here is different to vegetation on the mainland. A detailed study on the nature of the 
vegetation on the plains and the comparison to other Northern Territory vegetation. 
Quantification of the forest and plains changes in vegetation structure and floristic 
composition. Detailed analysis of biotic and abiotic factors that change over the forest plain 
boundaries. Results from the experimentation with regards to seedling and root sucker growth. 
Comparison of the biotic and abiotic environment of the treeless plains and other savanna 
systems. 
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APPENDIX 8 PLATES FOR ILLUSTRATIONS OF THE SITES 

I Illustration of Pinus caribaea stands: 1) The ordered rows of the plantation 

U ii) The plantation at ground level 
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Illustration of native vegetation 
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Illustration of native vegetation 
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Illustration of Callitris intratropica plantation 
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