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Chapter 10

Discussion and Conclusion

10.1 Introduction

The distribution of species richness and diversity across landscapes is of fundamental

importance to any biogeographical investigation and consequently to conservation. In

many situations, islands and 'island-like' systems are 'hotspots' for biodiversity or are

places where a major disjunction in biotas occurs. This thesis has aimed to provide an

understanding of the changes in richness and diversity across a landscape and some of

the processes that have caused such patterns, both in terms of development and

maintenance. With the elucidation of these patterns and processes, it was intended that

the consequences of the findings would be transferable to other insular and non-insular

systems and thus provide guidance relevant to the preservation and conservation of this

and other systems.

There are many problems associated with the investigations of insular systems. Glenn

and Nudds (1989) highlighted that most insular studies suffer from a number of

drawbacks that include: small sample sizes; heterogeneous regions being compared;

assumptions being made about pre-insularisation assemblages where insularisation has

been a secondary event; and no distinction being made between the dispersal abilities of

taxa. The design of this current investigation overcomes many of these problems. Here a

single very large homogeneous region was chosen, and within it, a total 216 outcrop

`islands' were sampled via the placement of 522 survey sites. Outcrops are also

relatively stable over very long periods of time (Bussell & James 1997). Although the

dispersal abilities of different taxa have not been presented here, segregation and

subsequent separate analysis of insular guild classes (Chapter 3) and lifeform groups

has been performed (Chapters 3, 5, 6 & 8).
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10.2 The flora of granitic outcrops of the New England Batholith and those
elsewhere in the world

It is important to understand whether this system of outcrops conforms with other

outcrop systems for which much research has previously been presented in the literature

(Chapter 1). Are the basic features of outcrop systems, in terms of habitat and

microclimate, but more importantly species adaptations and responses, similar to those

reported for other outcrop systems?

The physical environment is certainly the same as represented for other granitic outcrop

systems elsewhere in the world (Chapter 1). Data collected for this project and

published formally by Hunter et al. (1998) shows that temperatures on granitic outcrops

of the New England Batholith can be diurnally up to 8°C cooler and 10°C hotter (up to

18°C increase in temperature range) compared with the adjacent surrounding forest over

the same period. This is similar to temperature ranges reported for other outcrop

systems. There is no reason to assume that this granitic outcrop system is substantially

different physically, or that the patterns of macro- or micro-environmental modification

are different, from other systems.

Some large-scale patterns in the composition of the flora of outcrops of the New

England Batholith are also the same as those elucidated from previously published

literature on outcrops elsewhere (Chapter 1), although some differences were also

noted. As expressed in a number of studies (Porembski et al. 1994; Ibisch et al. 1995;

Porembski 1995; Fleischmann et al. 1996; Groger & Barthlott 1996; Hopper et al. 1997;

Burke et al. 1998), there often appears to be a reduction of endemics with increasing

aridity. This is also the case on the New England Batholith (Chapter 3), with insularity

increasing in the north east and decreasing westward correlated to decreasing rainfall

and increasing temperature and radiation gradients.

The flora on the granitic outcrops in this investigation was an assemblage of species

from the surrounding district, with a minority of species being disjunct from typically

more arid environments, introduced weeds or those distinctive and restricted to outcrops
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(Chapter 3, 4 & 8) as has been shown in other outcrop systems (McVaugh 1943;

Winterringer & Vestal 1956; Bharucha & Ansari 1962; Burbank & Platt 1964; Axelrod

1972; Wyatt & Fowler 1977; Burgman 1987; Ornduff 1987; Erickson et a/.1991;

Pignatti & Pignatti 1994; Porembski et al. 1994; Ibisch et al. 1995; Fleischmann et al.

1996; Porembski 1996; Hopper 1997; Main 1997a). Similarly, as with many outcrop

systems (Moran & Hopper 1983; Fuls et al. 1992; Groger & Barthlott 1996; Beard

1997; Hopper et al. 1997; Hunter 1998a; Lawler et al. 1998), outcrops on the New

England Batholith provide refuge sites for fire evading species in an otherwise fire

prone broader environment (Chapter 9).

The floras of outcrops are largely characterised by a high beta diversity (turnover

between sites and habitats) which expresses itself in a lack of consistency in the

dominant taxa and the composition of adjacent patches of vegetation, making

phytosociological units difficult to interpret (Winterringer & Vestal 1956; Hambler

1964; Ashton & Webb 1977; Tracy 1982; Moran & Hopper 1983; Ornduff 1987;

Maycock & Fahselt 1992; Binns 1995 a, b; Chapman & Binns 1995; Ibisch et al. 1995;

Porembski 1995; Dôrrstock et al. 1996; Hopper et al. 1997). By contrast, low beta

diversity has been reported in some regions with more arid environments (Porembski et

al. 1994; Porembski 1995; Porembski et a/.1996). Although high beta diversity was

found across the outcrops of the New England Batholith (Chapters 5 & 7), no

correlations could be found with environmental variables, suggesting that this measure

may not be related to an aridity gradient. High species turnover did not significantly

deter the definition of useful phytosociological units using quantitative analyses

(Chapter 4). Problems faced by previous researchers are largely due to a less intensive

survey protocol and reliance on structure over floristics (Chapter 4). Due to the

comparatively arid nature of outcrops, the structure of outcrop vegetation communities

is simpler than in the surrounding vegetated matrix, both in this investigation and in

work conducted elsewhere. Correspondingly, the structure of outcrop vegetation

becomes simpler across the batholith from east to west along an aridity gradient (heath

to shrublands to herblands) as in other outcrop systems (Chapter 4).

Although a number of subjective phytosociological units have been suggested for

granitic outcrop floras (Barthlott et al. 1993) many of these were not found to occur on
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the granitic outcrops of the New England Batholith (Chapter 4). Some of these units are

also missing from other granitic outcrop systems elsewhere in Australia (Hopper 1999).

As phytosociological units of value (Chapters 5 to 8) were easily defined in this system

by quantitative methods (Chapter 4), despite high beta diversity (Chapter 5 & 7), it is

suggested that such analyses be used elsewhere, in preference to qualitative units. It is

only with quantitatively defined units that bias can be removed and direct comparisons

can be made between communities and the dynamics associated with them.

One noticeable compositional difference from some outcrop systems reported elsewhere

is the relative lack of introduced weeds on the outcrops of the New England Batholith.

While the low richness of weeds is not unusual in a worldwide sense, it is noticeably

different from that of the flora of outcrops in Western Australia. Following Hopper

(1999), this difference may be partially explained as a lack of glacial activity in Western

Australia (Chapter 4), but other processes must also be involved as great differences in

weed richness were found in this investigation between outcrops with the same

geological history.

The granitic outcrops of the New England Batholith and many of the patterns shown by

their floras, are not noticeably dissimilar to those described in published accounts of

granitic outcrops elsewhere in the world. Therefore, many of the issues raised in this

thesis and the patterns described in terms of richness, diversity and conservation are of

direct relevance to other outcrop systems worldwide. As the granitic outcrops of the

New England Batholith are examples of insular environments, the patterns shown by the

flora may also have some relevance to a far broader array of both natural and altered

ecosystems, and to the conservation of their biodiversity.

10.3 Important aspects of insular systems: how insular is insular?

One of the more striking findings of this project was the degree to which the apparent

insularity of outcrops changed across the study area (Chapter 3). Such a finding is of

fundamental importance as it directly relates to all aspects of insular investigations,

including aspects of competition, adaptive radiation, the effectiveness of barriers and of

course richness and diversity. This investigation has shown that supposed 'habitat' or
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`ecological islands' are not always truly insular and that even within a single habitat

type insularity may vary greatly (nearly a 3-fold difference found; Chapter 3).

Essentially outcrops were comparatively more insular to the north east of the batholith

and less insular along the west of the batholith. There was a somewhat unimodal

pattern, with both the western and eastern extremes of the batholith having the lowest

Quotient of Insularity (QI) scores, although these areas achieved lower insularity by

different means (Chapter 3). Apparent insularity correlated strongly with a number of

environmental and structural features of an outcrop. Smaller, flatter, more disturbed

outcrops that were more exposed to the north, had a high pH, and occurred in areas with

a decreased rainfall but higher incident radiation and temperature, were associated with

a lower Quotient of Insularity score. As the surrounding vegetation (` sea') became more

`arid', more of its species were shared with outcrops making them correspondingly less

insular floristically. Basically, the less different the outcrop environment was from the

surrounding vegetated matrix the less insular was the outcrop. Corresponding changes

have been found elsewhere in the world (Chapter 1; Section 10.2).

These changes in composition, and the effective isolation of outcrop floras from the

surrounding vegetation, have implications for how species richness and abundance are

maintained on outcrops. They suggest that populations may be maintained differently

across the New England Batholith. For outcrops that are highly insular, the surrounding

vegetation is hostile to most of the constituent flora. However, where outcrops are less

insular, the surrounding vegetated areas are not as hostile and therefore the mechanisms

that maintain species populations will shift from adaptations for persistence to

adaptations for dispersal. This affirmation is consistent with the correlation shown

between an increase in species range size and increasing incident radiation loads

(Chapter 8).

The degree to which outcrops differed in their flora from the surrounding vegetation, as

measured by the Quotient of Insularity, was one of the most consistent and significant

correlative variables with species richness (Chapter 6). Outcrops with higher Quotient

of Insularity scores were also found to have higher species/genus ratios. This potentially

indicates that highly insular outcrops may provide opportunities for adaptive radiation,

potentially increasing richness over time by speciation.
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This project has highlighted the importance of investigations of insularity. Here, as the

effective insularity of outcrops increased there was a corresponding decrease in species

richness but an increase in congeners. The degree of insularity is of great significance in

determining species richness on outcrops of the New England Batholith and is

important in determining some of the processes that achieve or maintain richness and

abundance. It is likely that this will also be true for other insular systems. As such it is a

quality that should be investigated in other continental insular systems.

10.4 Differences in the dynamics of the floras of outcrops (virtual

`islands') and the surrounding forests and woodlands (virtual 'sea') of the
New England Batholith

Throughout this thesis evidence has been presented confirming that the outcrop

(`island') floras of the New England Batholith are different compared with the

surrounding vegetation (`sea') in terms of floristics and the processes controlling

species composition. The environment of granitic outcrops is semi-arid to arid, often in

marked contrast to the mesic vegetation that surrounds it. Hence, structurally the

vegetation on granitic outcrops is simpler than the surrounding vegetation (Chapter 4;

Appendix E). The floristic difference between outcrop (`island') vegetation and the

surrounding vegetation (`sea') is a constant feature across the batholith. However, this

difference does vary considerably, being more pronounced in the north east along

correlated gradients associated primarily with altitude, rainfall and incident radiation

(Chapter 3).

Outcrops may provide refuges from fire. A majority of species on outcrops are obligate

seeders, compared to the higher proportion of resprouting species seen in the

surrounding vegetation (Chapter 9). However, a floristic distinction was constant even

after fire, including two fires in two consecutive years (Chapter 9). Fire may even

reinforce such differences (Chapter 3) by the promotion of a seemingly fire ephemeral

flora, although evidence does suggest that prolonged high frequency fires may decrease

the floristic distinctiveness of outcrops (Binns 1992; Hunter 1999a).
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In comparison with the surrounding vegetation, the species richness of vegetation on

outcrops at the 0.1 ha scale (alpha diversity) was poorer. This difference is statistically

significant, with the surrounding vegetation being, on average, around 30% richer

(Chapter 5). This is not surprising as outcrops are essentially 'semi-arid' environments

and the richness of many other semi-arid environments within Australia are of the same

magnitude (Rice & Westoby 1983). There is however, greater between-habitat diversity

(beta diversity) on granitic outcrops than in the surrounding vegetation (Chapter 5).

Correspondingly, there is greater evenness in the rank order distribution of species

abundances in the surrounding vegetation. This indicates that there is more disorder in

the abundances (a greater rank abundance range) of species on granitic outcrops.

Somewhat surprisingly though, there is little difference (although still statistically

significant) between the collective sizes of species ranges, as measured by range

saturation (Chapter 8), between outcrop and the surrounding vegetation floras. This

indicates that while species ranges are in general smaller on outcrops, the processes that

frame patterns of species range size may be operating in a similar way in both the

outcrop and the surrounding vegetation floras.

Many observations seen throughout this thesis indicate that many of the processes

involved in generating and maintaining richness and diversity in fragmented systems are

likely to be different from those found in other less fragmented systems.

10.5 Granitic outcrops of the New England Batholith and the theory of
Island Biogeography

The results presented in this thesis indicate that Island Biogeography may be deficient

as an explanatory theory for species richness in many insular systems, including this

one. Although a correlation was found with area in a number of models, most of these

appeared to be related to the scale of grain or extent. Palmer and White (1994),

Bohning-Gaese (1997) and Kholin and Nilsson (1998) argued that at small spatial

scales, habitat heterogeneity would be the most significant explanatory variable, with

area being more significant at larger scales. The significance of area on species richness

was dependent on both the grain and extent size. Deshaye and Morisset (1988) and
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Eriksson (1993) found the strength of the relationship of area depends on the size of the

habitat species pool. If the equilibrium hypothesis was of overriding importance, then

richness at the quadrat grain should still show a significant residual effect of area (Kelly

et al. 1989). The results presented here do not support the equilibrium hypothesis, as

area did not occur as a significant variable with any extent or species pool sizes tested

(`archipelago', Element, batholith) at the quadrat grain size (Chapter 6), even though

area was of overriding importance at larger grains. At larger non-area standardised

grains, area must be a surrogate for either random placement or habitat heterogeneity.

As factors of habitat heterogeneity (Vegetation Cover, Boulder Cover etc.) did appear as

a subordinate variable in analyses at larger grain and extent sizes, this may provide an

appropriate explanation for the patterns noted in species richness across the outcrops of

the New England Batholith. Such results indicate both the usefulness of the fixed sized

quadrat methodology (as employed here) and the importance of scale in biogeographic

regression analyses. Regression analyses of biogeographic patterns need to perform

`zoom-sampling' (as was used here) in order to justify the conclusions drawn.

Area was not a significant correlative value in any of the fixed quadrat grain size

models for species/genus ratios. Additionally species/genus ratios were not as low as

predicted by the random sample hypothesis (Linhart 1980). Although tested for, area

was found to be of no statistical significance within lifeform richness canonical

correspondence analysis (Chapter 6), providing further evidence that habitat

heterogeneity is of overriding importance.

The evidence suggests that the habitat heterogeneity hypothesis is more likely a correct

model for determining some aspects of species richness in insular systems. Most

importantly though, as has been found in a number of recent investigations (Schoener

and Schoener 1983a; Deshaye & Morisset 1988; Wiens 1989; Lomolino 1994;

Bohning-Gaese 1997; MacNally & Watson 1997; Kholin and Nilsson 1998), scale is of

great importance. Evidence can be provided to apparently support a number of

hypotheses simply by changing the grain or extent size. In some instances such as with

area, these correlations may support a probable falsehood, but in others the significance

of variables may indeed be scale dependent (e.g. factors associated with habitat
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heterogeneity), with other factors becoming more important at higher or lower levels

(Wiens 1989; Reed et al. 1993).

10.6 Are natural and human-induced fragmented systems the same?

The flora of granitic outcrops has evolved over millennia to survive in a highly

fragmented environment. Broadly, there appear to be two main strategies, persistence

and distance dispersal, employed to allow species to persist in the fragmented system

investigated here. Species that are primarily, or entirely, restricted to granitic outcrops

of the New England Batholith possess strategies for persistence, as do species from

other highly fragmented environments (Green 1994; Dieckmann et al. 1999). Means of

persistence may involve mechanisms for retaining heterozygosity in the face of small

population size, such as highlighted by James (1982) in the outcrop endemic Isotoma

petraea, in which lethal recessive genes are balanced under inbreeding conditions. Slow

growth and long generation times along with dormancy and localised dispersal

strategies are yet other means employed for persistence (Green 1994; Dieckmann et al.

1999; Hopper 1999). Other more ubiquitous species of outcrops that are shared with the

surrounding vegetated matrix commonly have mechanisms for distance dispersal, and as

such can perpetually re-invade from populations found nearby.

An implication of the results of this thesis is that the processes maintaining richness and

diversity in insular systems may not be the same as those for non-insular systems. In

non-fragmented environments that subsequently become fragmented, few if any of these

species will have evolved strategies of persistence. Additionally, by definition, there is

also no corresponding surrounding intact vegetation unit from which most of the flora

can re-invade, unlike in the granitic outcrop scenario.

Correspondingly, there may be little use in studying systems that have been fragmented

by human induced disturbance in order to infer mechanisms controlling richness and

diversity in naturally fragmented habitats. Certainly many aspects of fragmented

systems (`natural' or created by human disturbance) are likely to be comparable. It is in

the delineation of processes that are shared and those that are evolutionarily independent

that research needs to be conducted. Using one environment to infer mechanisms in
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another without knowledge of which processes are actually applicable may have dire

consequences for the management of fragmented environments, be they natural or

human induced.

10.7 The maintenance of richness and diversity on the granitic outcrops of

the New England Batholith

The modified climate of granitic outcrops is semi-arid. In line with this, the species

richness at the 0.1 ha scale is similar to that of other non-Mediterranean semi-arid areas

within Australia and elsewhere in the world (Rice & Westoby 1983; Westoby 1993) that

may indicate an underlying structure to site richness.

During this investigation a number of factors were found that are significantly

correlated to species richness on granitic outcrops. However, some correlative factors

were found to be scale-dependent and thus varied in importance and representation (as a

significant factor) depending on the grain and extent of analyses (Chapter 6). Despite

this, some variables were found with a reasonably consistent significance across scales.

In particular, factors associated with habitat heterogeneity were found to be of highly

significant (Chapter 6; section 10.5). An increase in factors associated with habitat

heterogeneity was found to correlate with increased species richness across the

batholith, although the correlated affect of this variable was often masked by the

colinear area variable (Chapter 6). In addition to this factor, higher temperature and

radiation were significantly correlated with increased species richness. In at least one

model, isolation was also of significance, with increasing isolation corresponding to

decreasing species richness. An increase in the insular nature of granitic outcrops, as

measured by the Quotient of Insularity, was consistently correlated with a decrease in

species richness across most scales of investigation.

Although there is variability within the system, overall these factors imply that species

richness decreases towards the east of the batholith where insularity is at its highest, but

temperatures and incident radiation is lowered. Correspondingly, the eastern portion of

the batholith also has a slight decrease in cumulative species range size correlated with
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decreased incident radiation loads (Chapter 8) and an increase in outcrop restricted

(Chapter 3) and congeneric taxa (Chapter 6).

Fire was also found to be a factor that was correlated with increased species richness at

larger extent and grain sizes (Chapter 3). However, after specific fire trials were

conducted, the null hypothesis of no significant change after burning could not be

rejected (Chapter 9). These trials indicated that, despite a disturbance such as fire,

species richness and diversity were not significantly different from those of the starting

point and that succeeding floras are based largely on initial floristic composition

(Chapter 9). Structurally, fragmentation was also found to affect species richness

(Chapter 7) with the overall species richness being greater the more fragmented and

disconnected the outcrops were. These results indicate that there is potentially an

inherent structure to the richness of outcrops.

Species richness at the 0.1 ha scale (alpha diversity) was correlated with, and likely to

be primarily structured by the physical nature of the outcrop: the crevices and rock

basins available for colonisation, overall area available, the range of boulder sizes and

their abundance, the modified climate, amount of runoff, depth of soils, and exposure,

to name a few specific factors.

Granitic outcrops are harsh habitats that are often at, or beyond, the physiological

tolerances of most species and competition between species is therefore low (Chapter

1). Suitable spaces for establishment are limited. Individual plants may be long lived

and, once established, may dominate spatial resources. Even when sites are available,

the chances of colonisation followed by establishment are low. Density independent

extinctions are common place. Furthermore, the microclimates on granitic outcrops can

be extremely different from those of surrounding vegetation and also differ greatly

within a single outcrop (Chapter 1). To nearly a third of the species, those granitic

outcrops are highly fragmented and disconnected system. Such factors, amongst many

others, inherently mean that no individual species can dominate across habitats or the

landscape. This is expressed in the high turnover of species between habitats, which has

been shown by the high beta diversity, low nestedness (Chapter 5 & 7) and the lack of

relationship between species range size and abundance (Chapter 8). Thus species
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richness is maintained across the landscape (gamma diversity) primarily by high levels

of beta diversity.

The constituents of the flora indicate that the presence and abundance of species on

outcrops are maintained by proportionally different means across the New England

Batholith. Along the western side of the batholith there is a higher proportion of disjunct

taxa from areas much further afield (Chapters 3 & 8), species ranges are cumulatively

larger (Chapter 8), there are fewer outcrop restricted species (endemics) (Chapter 3),

and importantly, there are more species shared with the surrounding forest (Chapter 3).

The converse may be applied to the eastern side of the batholith. All of these factors are

reflected in the geographic distribution of the Quotient of Insularity scores. In addition,

there is a positive correlation between the Quotient of Insularity and congeneric

representation (Chapter 6), indicating that radiation may be of greater importance as a

means of generating richness in the east compared to the west. What this means is that

species richness are more likely to be maintained by colonisation in the western parts of

the batholith due to the higher numbers of shared taxa. In the east, where outcrops are in

general more 'island-like' (Chapter 3), mechanisms for persistence and adaptive

radiation may be of proportionally greater importance.

Thus not only does the physical and semi-arid nature of outcrops structure alpha

diversity, but it structures the high level of beta diversity, thereby maintaining richness

at the landscape scale, i.e. gamma diversity. However, richness and diversity is likely to

have, to some degree, been developed and maintained by proportionately different

means across the New England Batholith, for example colonisation, persistence or

radiation. Such potentially proportionately different methods of maintaining

biodiversity within a single system (New England Batholith) has important implications

for other insular systems. Providing support for mechanisms that maintain biodiversity

in one part of a single insular system may not mean that such systems can be transferred

to other parts of the same system. Each insular system needs to be investigated in detail

so that such variations can be elucidated.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



272	 Discussion and Conclusion

10.8 Implications for conservation

A number of lines of evidence throughout this thesis are of relevance to protocols for

conservation and reservation of the flora of granitic outcrops on the New England

Batholith. It is likely that such protocols may also have wider applicability. It has been

shown that many of the floristic assemblages defined for the New England Batholith are

not in any form of reservation (Chapter 4), particularly for communities restricted to the

western side of the batholith. In contrast, many of the assemblages on the eastern side of

the batholith are well represented in the reserve network. Certainly, for a comprehensive

representation of all communities a number of reserves would need to be created on the

western side of the batholith. However, whether as much representation is needed for

assemblages on the west as is currently found to the east is debatable.

A constant feature of granitic outcrop floras throughout the batholith, regardless of

assemblage, is the high level of species turnover. This is evidenced by results including

high beta diversity (Chapter 5), low nestedness and high species saturation values

(Chapter 7). All of this demonstrates that more species are found if the number of

outcrops used in any reserve are maximised. In particular, the high species saturation

values show that in every scenario, the same area of small outcrops will have more

species than an equivalent area of large outcrops. Such evidence suggests that, across

the New England Batholith, the number of outcrops within reserves should be

maximized within a given area. This implies that the 'several-small' side of the SLOSS

debate is more relevant to the flora of granitic outcrops on the New England Batholith

than the `few-large' side. This is also likely to be the case for other naturally fragmented

systems. The combined use of nestedness, saturation and beta diversity measurements

provide clear indicators of appropriate reservation strategies. These methods should be

employed more widely.

Conservation necessarily implies not only that assemblages are important, but also the

representation of individual species. An increase in species richness on outcrops was

correlated with higher temperatures and radiation and greater vegetation cover. All of

these factors are commonly (but not exclusively) associated with the western side of the

batholith (Chapter 6). Furthermore, species richness decreases with an increasing
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Quotient of Insularity (Chapter 3), which is associated with the north east corner of the

batholith. On face value this would suggest the outcrops to the west are of greater

conservation importance (being richer in species), particularly since the effects of

fragmentation, nestedness and beta diversity are not significantly different across the

batholith.

An additional aspect of conservation importance is the distribution of constituent

species, including both species range size and fidelity. A significant positive correlation

occurs with species range size and the highest period of incident radiation (Chapter 8).

This indicates that in general a greater proportion of widespread species, are found on

the western side of the batholith. Species with smaller geographic ranges are found in

more eastern parts of the batholith (Chapter 8). The Quotient of Insularity provides a

measure of the restriction of species to outcrops within the New England Batholith

(Chapter 3). This measure is important in terms of species fidelity to outcrops. Species

with a high restriction to outcrops and which are subsequently rare, or not occurring in

other vegetation types, have greater representation on outcrops to the north east of the

batholith. Correspondingly, greater proportions of species occurring on outcrops along

the western margin of the batholith are shared with the vegetative matrix that surrounds

the outcrops (the virtual `sea'). Overall this indicates that species of greater

conservation importance (those that are rare or restricted) are more frequently found to

the east. Despite the high turnover of species on outcrops to the west, much of the

turnover is likely to be in species that are ubiquitous and common to many other

communities.

In terms of composition and the representativeness of individual taxa, those outcrops

along the eastern margin of the batholith may be of higher priority for reservation (rare

and restricted species). Yet those of the western side of batholith are likely to be more

prone to a reduction in richness and diversity if the surrounding vegetation (`sea') is

highly modified (non-persisting lifestyle; Section 10.7). At present there is already a

high proportion of reserves on the eastern parts of the batholith. The western parts of the

batholith need some representation in reserves. This need not be to the same level as on

the east. However, there may need to be a greater proportion of surrounding vegetation

(`sea') in such reserves in order to maintain biodiversity on the outcrops.
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This scenario is simplistic, as it negates other conservation imperatives and deals only

with granitic outcrops of the New England Batholith. Obviously, other constraints both

in terms of maximising the representativeness of non-outcrop assemblages and various

political obstacles affect the strategies employed by conservation managers. This

research highlights that the several-small side of the SLOSS debate is likely to be of

greater benefit in naturally highly fragmented environments. However, the differences

in the abilities of species to persist in small 'islands' divorced from nearby source pools

will need to be taken into consideration (i.e. persisting as opposed to non-persisting

strategies) if the current diversity is to be maintained.

10.9 Conclusion

The geographical insularity of the continental 'ecological islands' provided by granitic

outcrops has been defined and circumscribed. It has been found that the extent to which

the granitic outcrop floras are insular, differing from the surrounding vegetation, is

variable across the New England Batholith, and that these differences are correlated to a

number of environmental variables. In addition, the insularity of individual outcrops has

a bearing on their biodiversity.

The richness of granitic outcrops is circumscribed by their physical and semi-arid

nature. Alpha diversity is comparatively low, typical of semi-arid environments around

the world. Beta diversity is very high and is related to the isolated, fragmented and

harsh habitat that outcrops provide, causing high levels of population extinction and

stochastic colonisation and establishment. Diversity is maintained at the landscape scale

(gamma diversity) by the high levels of beta diversity. Richness and the abundance of

component species on outcrops may be maintained proportionately by different means

across the batholith. In the east, greater proportions of the flora are restricted to the

granitic outcrops (more endemism) and populations may be maintained by strategies of

persistence and by speciation. Wider species ranges allow populations to be maintained

by re-colonisation on the western side of the batholith.

The dynamics that cause and maintain species richness and diversity on granitic

outcrops across the New England Batholith are likely to be similar to those of other
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outcrop regions of the world. As such, the mechanisms and patterns found here should

be transferable to other similarly structured systems. However, there is evidence to

suggest that human induced fragmented systems will have many dissimilar processes.

Consequently, processes described for naturally fragmented systems should not be

applied to human induced fragmented systems. Evidence presented within this thesis

indicates that maximising the number of small outcrops within a reserve system will

preserve the greatest number of species, or that any outcrop no matter how small is of

conservation importance. Such reservation strategies are likely to be true for any highly

fragmented system with a high beta diversity.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



276	 References

References

Abbott, I. (1984) Ecological features of an outlying stand of Jarrah Eucalyptus

marginata at Jilakin Rock, Western Australia. Journal of the Royal Society of

Western Australia 66: 107-110.

Abbott, I. (1977) Species richness, turnover and equilibrium in insular floras near Perth,

Western Australia. Australian Journal of Botany 25: 193-208.

Abele, L.G. & Patton, W.K. (1976) The size of coral heads and the community biology

of associated decapod crustaceans. Journal of Biogeography 3: 35-47.

Adam, P. (1994) Australian Rainforests. (Oxford University Press: Oxford).

Addicott, J.F., Aho, J.M., Antolin, M.F., Padilla, K., Richardson, J.S. & Soluk, D.A.

(1987) Ecological neighborhoods: scaling environmental patterns. Oikos 49:

340-346.

Adler, G.H. & Wilson, M.L. (1985) Small mammals on Massachusetts islands: the use

of probability functions in clarifying biogeographic relationships. Oecologia 66:

178-186

Anderson, S. & Marcus, L.F. (1992) Areography of Australian tetrapods. Australian

Journal of Zoology 40: 627-651.

Ashton, D.H. & Webb, R.N. (1977) The ecology of granite outcrops at Wilson's

Promontory, Victoria. Australian Journal of Ecology 2: 269-296.

Atmar, W. & Patterson, B.D. (1993) The measure of order and disorder in the

distribution of species in fragmented habitat. Oecologia 96: 373-382.

Auld, T.D. & Bradstock, R.A. (1996) Soil temperatures after the passage of a fire: Do

they influence the germination of buried seeds? Australian Journal of Ecology

21: 106-109.

Austin, M.P. (1991) Vegetation theory in relation to cost-efficient surveys. Pp. 17-22.

In: C.R. Margules & M.P. Austin (eds) Nature Conservation: Cost Effective

Surveys and Data Analysis. (CSIRO: Canberra).

Austin, M.P. (1984) Problems of vegetation analysis for nature conservation. Pp. 101-

130. In: Myers et al. (eds) Survey Methods for Nature Conservation. Vol. 1.

(CSIRO Division of Water and Land Resources: Canberra).

Axelrod, D.I. (1972) Edaphic aridity as a factor in angiosperm evolution. The American

Naturalist 106: 311-320.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



277	 References

Barnes, R.G., Brown, R.E., Brownlow, J.W., Gilligan, L.B., Krynen, J. & Willis, I.L.

(1988) A review of the mineral deposits of the New England Orogen in New

South Wales. Pp. 211-227. In J.D. Kleeman (ed.) New England Orogen

Tectonics and Metallogenesis. (University of New England: Armidale).

Barthlott, W., Groger, A. & Porembski, S. (1993) Some remarks in the vegetation of

tropical inselbergs: diversity and ecological differentiation. Biogeographica 69:

105-124.

Baskin, J.M. & Baskin, C.C. (1988) Endemism in rock outcrop plant communities of

unglaciated eastern United States: an evaluation of the roles of the edaphic,

genetic and light factors. Journal of Biogeography 15: 829-840.

Baskin, J.M. & Baskin, C.C. (1982) Germination ecophysiology of Arenaria glabra, a

winter annual of sandstone and granite outcrops. American Journal of Botany

69: 972-978.

Bayly, I.A.E. (1997) Invertebrates of temporary waters in gnammas on granite outcrops

in Western Australia. Journal of the Royal Society of Western Australia 80: 167-

172.

Beadle, N.C.W. (1981) The Vegetation of Australia. (Cambridge University Press:

Cambridge).

Beard, J.S. (1997) Geography, environment and fora of Mt Mulanje, central Africa.

Journal of the Royal Society of Western Australia 80: 221-229.

Beard, J.S. (1990) Plant Life of Western Australia. (Kangaroo Press: Sydney).

Beard, J.S. (1981) Vegetation Survey of Western Australia: Swan 1:1 000 000

Vegetation Series (University of Western Australia Press: Perth).

Beard, J.S. (1976) Vegetation Survey of Western Australia Sheet 6: Murchison.

(University of Western Australia: Perth).

Beard, J.S. (1975a) Vegetation Survey of Western Australia Sheet 5: Pilbara.

(University of Western Australia: Perth).

Beard, J.S. (1975b) Vegetation Survey of Western Australia Sheet 4: Nullarbor.

(University of Western Australia: Perth).

Beard, J.S. (1974a) Vegetation Survey of Western Australia Sheet 3: Great Sandy

Desert. (University of Western Australia: Perth).

Beard, J.S. (1974b) Vegetation Survey of Western Australia Sheet 2: Great Sandy

Desert. (University of Western Australia: Perth).

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



278	 References

Belbin, L. (1991) The analysis of pattern in bio-survey data. Pp. 176-190. In: C.R.

Margules & M.P. Austin (eds). Nature Conservation: Cost Effective Surveys and

Data Analysis. (CSIRO Division of Wildlife and Ecology: Canberra).

Belbin, L. (1995a) Users Guide: PATN Pattern Analysis Package. (Division of Wildlife

& Ecology CSIRO: Canberra).

Belbin, L. (1995b) Technical Reference: PATN Pattern Analysis Package. (Division of

Wildlife & Ecology CSIRO: Canberra).

Bellehumeur, C., Legendre, P. & Marcotte, D. (1997) Variance and spatial scales in a

tropical rain forest: changing the size of sampling units. Plant Ecology 130: 89-

98.

Bengtson, S. & Bloch, D. (1983) Island land bird population densities in relation to

island size and habitat quality on the Faroe Islands. Oikos 41: 507-522.

Benson, D.H. (1992) The natural vegetation of Penrith 1:100 000 Map Sheet.

Cunninghamia 2: 541-596.

Benson, J.S. (1999) Setting the Scene: The Native Vegetation of New South Wales.

(Native Vegetation Advisory Council of NSW: Sydney).

Benson, J.S. & Ashby, E. (1996) Vegetation of the Guyra 1:100 000 Map Sheet.

Unpublished report to the Australian Heritage Commission. (Royal Botanic

Gardens: Sydney).

Benwell, A. (1998) Post-fire seedling recruitment in coastal heathland in relation to

regeneration strategy and habitat. Australian Journal of Botany 46: 75-101.

Benwell, A. (1995) `Sclerophyll Shrubland and Allied Vegetation of the Mt Warning

Shield: Flora, Plant Communities and Island Biogeography'. Bachelor of Arts

Honours Thesis. (Department of Geography and Planning, University of New

England: Armidale).

Bharucha, F.R. & Ansari, M.Y. (1962) Studies on the plant associations of slopes and

screes of the western Ghats, India. Vegetatio 11: 151-154.

Binns, D. (1995a) Flora Survey, Tenterfield Management Area, Northern Region New

South Wales. Forest Resources Series No. 30. (Research Division, State Forests

of New South Wales: Sydney).

Binns, D. (1995b) Flora Survey of the Gloucester and Chichester Management Areas,

Central Region, New South Wales. Forest Resources No. 34. (Research

Division, State Forests of New South Wales: Sydney).

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



279	 References

Binns, D. & Chapman, W.S. (1993) Flora Survey, Kempsey and Wauchope

Management Areas, Central Region, New South Wales. Forest Resources No.

24 (Research Division, State Forests of New South Wales: Sydney).

Binns, D. (1992) Flora Survey, Glen Innes Management Area, Northern Region New

South Wales. Forest Resources Series No. 23. (Forestry Commission of New

South Wales: Sydney).

Blake, J.G. & Karr, J.R. (1987) Breeding birds of isolated woodlots: area and habitat

relationships. Ecology 58: 1724-1734.

Blake, J.G. & Karr, J.R. (1984) Species composition of bird communities and the

conservation benefit of large versus small forests. Biological Conservation 30:

173-187.

Boecklen, W.J. (1986) Effects of habitat heterogeneity on the species-area relationships

of forest birds. Journal of Biogeography 13: 59-58.

Boecklen, W.J. & Gotelli, N.J. (1984) Island biogeography theory and conservation

practice: species-area or specious-area relationships? Biological Conservation

29: 63-80.

Bohning-Gaese, K. (1997) Determinants of avian species richness at different spatial

scales. Journal of Biogeography 24: 49-60.

Bolger, D.T., Alberts, A.C. & Soule, M.E. (1991) Occurrence patterns of bird species in

habitat fragments: sampling, extinction, and nested species subsets. American

Naturalist 137: 155-166.

Boomsma, J.J., Mabelis, A.A., Verbeek, M.G.M., & Los, E.C. (1987) Insular

biogeography and distribution ecology of ants on the Frisian islands. Journal of

Biogeography 14: 21-37.

Boormann, F.H. (1953) The statistical efficiency of sample plot size and shape in forest

ecology. Ecology 34: 474-487.

Borland (1995) 'Paradox 7 for Windows 95 and Windows NT'. (Borland International:

Scotts Valley).

Boughton, V.H. (1970) A Survey of the Literature Concerning the effects of Fire on the

Forests of Australia. (The Council of the Municipality of Ku-ring-gai: Sydney).

Bowlay, A.J. (1992) Vegetation survey and habitat assessment of the Severn River

Nature Reserve and its proposed extension. B. NR. Thesis. (University of New

England: Armidale).

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



280	 References

Brandbyge, J. (1992) The genus Muehlenbeckia (Polygonaceae) in South and Central

America. Botanishce Jahrbuecher fuer Systematik Pflanzengeschichte and

Pflanzengeographie 114: 349-416.

Bradstock, R.A. & Auld, T.D. (1995) Soil temperatures during experimental bushfires

in relation to fire intensity: consequences for legume germination and fire

management in south-eastern Australia. Journal of Applied Ecology 32: 76-84.

Bradstock, R.A., Keith, D.A. & Auld, T.D. (1995) Fire and conservation: imperatives

and constraints on managing for diversity. Pp. 323-333. In R.A. Bradstock, T.D.

Auld, D.A. Keith, R.T. Kinsford, D. Lunney & D.P. Sivertsen (Eds) Conserving

Biodiversity: Threats and Solutions (Surrey Beatty & Sons: Sydney).

Brandt, S.B. & Wadley, V.A. (1981) Thermal fronts as ecotones and zoographical

barriers in marine and freshwater systems. Proceedings of the Ecological Society

of Australia 11: 13-26.

Braun-Blanquet, J. (1982) Plant Sociology: the Study of Plant Communities. (McGraw

Hill: New York).

Briggs, J.D. & Leigh, J.H. (1996) Rare or Threatened Australian Plants. (CSIRO and

the Australian Nature Conservation Agency: Canberra).

Brown, A.G., Harper, D., Peterken, G.F. (1997) European floodplain forests: structure,

functioning and management. Global Ecology and Biodiversity Letters 6: 169-

178.

Brown, C.A., Kerley, G.I.H., McLachlan, A. & Wooldridge, T. (1995) The insular

biogeography of birds in coastal dune bush patches. South African Journal of

Wildlife Research 25: 113-117.

Brown, J.H. (1986) Two decades of interaction between the MacArthur-Wilson model

and the complexities of mammalian distributions. Biological Journal of the

Linnean Society 28: 231-251.

Brown, J.H. (1984) On the relationship between abundance and distribution of species.

American Naturalist 124: 255-279.

Brown, J.H. (1971) Mammals on mountaintops: nonequilibrium insular biogeography.

American Naturalist 105: 467-478.

Brown, J.H. & Kudrick-Brown, A. (1977) Turnover rates in insular biogeography:

Effect of immigration on extinction. Ecology 58: 445-449.

Brown, M. & Dinsmore, J.J. (1988) Habitat islands and the equilibrium theory of island

biogeography: testing some predictions. Oecologia 75: 426-429.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



281	 References

Brown, R. (1810) Prodromus Florae Novae Hollandiae. (H.R. Engelmann & Wheldon

& Wesley, Ltd: Wienheim).

Browne, R.A. (1981) Lakes as islands: biogeographic distribution, turnover rates, and

species composition in the lakes of central New York. Journal of Biogeography

8: 75-83.

Brummitt, R.K. (1992) Vascular Plant Families and Genera: A listing of the genera of

vascular plants of the world according to their families, as recognised in the

Kew Herbarium, with an analysis of relationships of the flowering plant families

according to eight systems of classification. (Royal Botanic Gardens: Kew).

Brummitt, R.K. & Powell, C.E. (ed.) (1992) Authors of Plant Names: A list of authors

of scientific names of plants with recommended standard forms of their names,

including abbreviations. (Royal Botanic Gardens: Kew).

Buckley, R.C. (1985) Distinguishing the effects of area and habitat type on island plant

species richness by separating floristic elements and substrate types and

controlling for island isolation. Journal of Biogeography 12: 527-535.

Buckley, R.C. (1982) The habitat-unit model of island biogeography. Journal of

Biogeography 9: 339-344.

Buckley, R.C. (1981) Scale-dependent equilibrium in highly heterogeneous islands:

plant geography of the northern Great Barrier Reef sand cays and shingle islets.

Australian Journal of Ecology 6: 143-147.

Bunce, R.G.H. & Shaw, M.W. (1973) A standardized procedure for ecological survey.

Journal of Environmental Management 1: 239-258.

Burbank, M.P. & Phillips, D.L. (1983) Evidence of plant succession on granite outcrops

of the Georgia piedmont. The American Midland Naturalist 109: 94-104.

Burbank, M.P. & Platt, R.B. (1964) Granite outcrop communities of the piedmont

plateau in Georgia. Ecology 45: 292-306.

Burbidge, A.A., Williams, M.R. & Abbott, I. (1997) Mammals of Australian islands:

factors influencing species richness. Journal of Biogeography 24: 703-715.

Burgman, M.A. (1987) An analysis of the distribution of plants on granite outcrops in

southern Western Australia using Mantel tests. Vegetatio 71: 79-86.

Burke, A., Jiirgens, N. & Seely, K. (1998) Floristic affinities of an inselberg archipelago

in southern Namib desert — relic of the past, centre of endemism or nothing

special? Journal of Biogeography 25: 311-317.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



282	 References

Bussell, J.D. & James, S.H. (1997) Rocks as museums of evolutionary processes.

Journal of the Royal Society of Western Australia 80: 221-230.

Butcher, G.S., Niering, W.A., Barry, W.J. & Goodwin, R.H. (1981) Equilibrium

biogeography and the size of nature reserves: an avian case study. Oecologia 49:

29-37.

Camargo, J.A. (1993) Must dominance increase with the number of subordinate species

in competitive interactions? Journal of Theoretical Biology 161: 537-542.

Campbell, E.M. (1997) Granite landforms. Journal of the Royal Society of Western

Australia 80: 101-112.

Campbell, P. (1984) Why the computer should precede the survey; computer assistance

in data management. Pp. 1-11. In K. Myers, C.R. Margules & I. Musto (eds)

Survey Methods for Nature Conservation Vol. 2 (CSIRO Division of Water and

Land Resources: Canberra).

Canny, M.J. (1981) A universe comes into being when a space is severed: some

properties of boundaries in open systems. Proceedings of the Ecological Society

of Australia 11: 1-11.

Cantrell, R.S. & Cosner, C. (1994) Insular biogeographic theory and diffusion models in

population dynamics. Theoretical Population Biology 21: 75-84.

Cary, G.J. & Morrison, D.A. (1995) Effects of fire frequency on plant species

composition of sandstone communities in the Sydney region: Combinations of

inter-fire intervals. Australian Journal of Ecology 20: 418-426.

Case, T.J. (1975) Species numbers, density compensation, and colonizing ability of

lizards for the design of nature reserves. Biological Conservation 7: 129-146.

Cesaroni, D., Matarazzo, P., Allegrucci, G. & Sbordoni, V. (1997) Comparing patterns

of geographic variation in cave crickets by combining geostatistic methods and

Mantel tests. Journal of Biogeography 24: 419-431.

Chaloupka, M.Y. & Domm, S.B. (1986) Role of anthropochory in the invasion of coral

cays by alien flora Ecology 67: 1536-1547.

Chapman, A.D. (1991) 'Australian Plant Name Index'. Australian Flora and Fauna

Series. 12-15. (Australian Biological Resources Study: Canberra).

Chapman, B. & Binns, D. (1995) Flora Survey of the Walcha/Nundle and Styx River

Management Areas, Northern Region State Forests of New South Wales.

(Research Division State Forests of New South Wales: Sydney).

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



283
	

References

Chapman, R.H. & Jones, S.B. (1975) Ecotypic differentiation in Andropogon virginicus

(Gramineae). Bulletin of the Torrey Botanical Club 102: 166-171

Chapman, R.H. & Jones, S.B. (1971) Hybridization between Senecio smallii and S.

tomentosus (Compositae) on granitic flatrocks of the southeastern United States.

Brittonia 23: 209-216.

Choo, M.H.C. (1991) A screen-entry system for storing inventory data from Kimberley

rainforests. Pp. 27-56. In. N.L. McKenzie, R.B. Johnston & P.G. Kendrick

(eds). Kimberley Rainforests of Australia. (Surrey Beatty & Sons: Chipping

Norton).

Christiansen, K. & Culver, D. (1987) Biogeography and the distribution of cave

collembola. Journal of Biogeography 14: 459-477.

Clark, S.C. (1988) Effects of hazard-reduction burning on populations of understorey

plant species on Hawkesbury sandstone. Australian Journal of Ecology 13: 473-

484.

Clarke, P.J., Copeland, L.M., Hunter, J.T., Nano, C.E., Williams, J.B., Wills, K.E.

(1998) The Vegetation and Plant Species of Torrington State Recreation Area.

(University of New England: Armidale).

Clarke, P.J., White, G.J., Beckers, D.M., Williams, J.B., Whalley, R.D.B., Bruhl, J.J. &

Abele, E. (1995) 'Survey and Assessment of Plant Species and Vegetation along

the Proposed EASTLINK Corridor'. (Department of Botany, University of New

England: Armidale).

Clarke, P.J. (1994) 'Ecology 201-2: Students Resource Handbook for Ecology'

(Division of Botany, University of New England: Armidale).

Cole, B.J. (1981) Colonizing abilities, island size, and the number of species on

archipelagos. American Naturalist 117: 629-638.

Collins, S.L., Mitchell, G.S. & Klahr, S.C. (1989) Vegetation-environment relationship

in a rock outcrop community in southern Oklahoma. American Midland

Naturalist 122: 339-348.

Conroy, R.J. (1996) To burn or not to burn? A description of the history, nature and

management of bushfires within Ku-ring-gai Chase National Park. Proceedings

of the Linnean Society of New South Wales 116: 79-95.

Cook, R.R. (1995) The relationship between nested subsets, habitat subdivision and

species diversity. Oecologia 101: 204-210.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



284	 References

Cook, R.R. & Quinn, J.F. (1998) An evaluation of randomization models for nested

species subsets analysis. Oecologia 113: 584-592.

Cook, R.R. & Quinn, J.F. (1995) The influence of colonization in nested species

subsets. Oecologia 102: 413-424.

Cox, C.B. & Moore, P.D. (1993) Biogeography: an Ecological and Evolutionary

Approach. (Blackwell Scientific Publications: Oxford).

Craven, LA. & Jones, S.R. (1991) A taxonomic review of Homoranthus and two new

species of Darwinia (both Myrtaceae: Chamaucieae). Australian Systematic

Botany 4: 513-533.

Crowell, K.L. (1986) A comparison of relict versus equilibrium models for insular

mammals of the Gulf of Maine. Biological Journal of the Linnean Society 28:

37-64.

Culver, D.C. (1970) Analysis of simple cave communities I. Caves as islands. Evolution

24: 463-474.

Culver, D., Holsinger, J.R. & Baroody, R. (1973) Toward a predictive cave

biogeography: the Greenbrier Valley as a case study. Evolution 27: 689-695.

Cutler, A. (1991) Nested faunas and extinction in fragmented habitats. Conservation

Biology 5: 496-505.

Dallwitz, M.J. (1980) A general system for coding taxonomic descriptions. Taxon 29:

41-46.

Dallwitz, M.J., Paine, T.A., & Zurcher, E.J. (1993) "Users Guide to DELTA System".

(Division of Entomology, CSIRO: Canberra).

Dansereau, P. (1957) Biogeography: an Ecological Perspective. (The Ronald Press

Company: New York).

Darlington, P.J. (1957) Zoography: the geographic distribution of animals. (John

Whiley & Sons: New York).

Davies, N. & Smith, D.M. (1998) Munroe revisited: a survey of West Indian butterfly

faunas and their species-area relationship. Global Ecology and Biogeography

Letters 7: 285-294.

Davis, P. (1951) Cliff vegetation in the eastern Mediterranean. Journal of Ecology 39:

63-93.

Davis, R. & Dunford, C. (1987) An example of contemporary colonization of montane

islands by small, nonflying mammals in the American southwest. American

Naturalist 129: 398-406.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



285	 References

Day, R.W., Murray, C.G., & Whitaker, W.G. (1978) The eastern part of the Tasman

Orogenic Zone. Tectonophysics 48: 327-364.

Deacon, J.N. & MacNally, R. (1998) Local extinction and nestedness of small-mammal

faunas in fragmented forest of central Victoria, Australia. Pacific Conservation

Biology 4: 122-131.

Department of Mineral Resources. (1974) 'Drake'. Geological Series Map 9340 1:100

000. (Department of Mineral Resources: Sydney).

Deshaye, J. & Morisset, P. (1988) Floristic richness and the equilibrium theory of island

biogeography: testing some predictions. Oecologia 75: 426-429.

Diamond, J.M. (1982) Effect of species pool size on species occurrence frequencies:

musical chairs on islands. Proceedings of the National Academy of Science, USA

79: 2420-2424.

Diamond, J.M. (1975) The island dilemma: lessons of modern biogeographic studies for

the design nature conservation areas. Biological Conservation 7: 129-146.

Diamond, J.M. (1974) Colonization of exploded volcanic islands by birds: the

supertramp strategy. Science 184: 803-806.

Diamond, J.M. & Gilpin, M.E. (1982) Examination of the "Null" model of Connor and

Simberloff for species co-occurrences on Islands. Oecologia 52: 64-74.

Diamond, J.M., Gilpin, M.E. & Mayr, E. (1976) Species-distance relation for birds of

the Solomon Archipelago, and the paradox of the great speciators. Proceedings

of the National Academy of Science USA 78: 2160-2164.

Dieckmann, U., O'Hara, B, Weisser, W. (1999) The evolutionary ecology of dispersal.

Trends in Ecology and Evolution 14: 88-90.

Diels, L. (1906) Die Pflanzenwelt von West-Australien sudlich des Wendekreises.

(Englemann: Leipzig).

Division of National Mapping (1986) Atlas of Australian Resources Third Series:

Climate. (Division of National Mapping: Canberra).

Doak, D.F., Marino, P.C. & Kareiva, P.M. (1992) Spatial scale mediates the influence

of habitat fragmentation on dispersal success: implications for conservation.

Theoretical Population Biology 41: 315-336.

DOrrstock, S., Porembski, S. & Barthlott, W. (1996) Ephemeral flush vegetation on

inselbergs in the Ivory Coast (West Africa). Candollea 51: 407-419.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



286	 References

Downs, C.T., & Wirminghaus, J.O. (1997) The terrestrial vertebrates of the Bazaruto

Archipelago, Mozambique: a biogeographical perspective. Journal of

Biogeography 24: 591-602.

Dueser, R.D. & Brown, W.C. (1980) Ecological correlates of insular rodent diversity.

Ecology 61: 50-56.

Dunn, C.P. & Loehle, C. (1988) Species-area parameter estimation: testing the null

model of lack of relationship. Journal of Biogeography 15: 721-728.

Earth Resources Australia (1995) `GEOGRID Utility for Windows'. (Earth Resources

Australia Pty Ltd: Sydney).

Elmberg, J., Nummi, P., Poysa, H. & Sjoberg, K. (1994) Relationships between species

number, lake size and resource diversity in assemblages of breeding waterfowl.

Journal of Biogeography 21: 75-84.

Engler, F.E. (1954) Vegetation science concepts. I. Initial floristic composition a factor

in old-field vegetation development. Vegetatio 4: 412-417.

Erickson, R., George, A.S., Marchant, N.G. & Morcombe, M.K. (1991) Flowers and

Plants of Western Australia. (Reed: Balgowiah).

Ericksson, 0. (1993) The species-pool hypothesis and plant community diversity. Oikos

68: 371-374.

Faeth, S.H. & Kane, T.C. (1978) Urban biogeography: city parks as islands for Diptera

and Coleoptera. Oecologia 32: 127-133.

Faith, D.P. (1991) Effective pattern analysis methods for nature conservation. Pp. 47-

53. In: C.R. Margules & M.P. Austin (eds). Nature Conservation: Cost Effective

Surveys and Data Analysis. (CSIRO Division of Wildlife and Ecology:

Canberra).

Faith, D.P., Minchin, P.R., & Belbin, L. (1987) Compositional dissimilarity as a robust

measure of ecological distance: A theoretical model and computer simulations.

Vegetatio 69: 57-68.

Fanning, F.D. & Mills, K. (1991) The Stockyard Creek catchment of Coolangubra State

Forest, New South Wales: A Fauna and Flora Survey. Forest Resources Series

No. 13 (Forestry Commission of New South Wales: Sydney).

Fisher, R.A., Corbet, A.S. & Williams, C.B. (1948) The relationship between the

number of species and the number of individuals in a random sample of an

animal population. Journal of Animal Ecology 12: 42-58.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



287	 References

Fleischmann, K., Porembski, S., Biedinger, N. & Barthlott, W. (1996) Inselbergs in the

sea: vegetation of granite outcrops on the islands of Mahe, Praslin and Silhouette

(Seychelles). Bulletin of the Geobotanical Institute ETH 62: 61-74.

Flood, P.G. & Aitchison, J.C. (1984) The geological development of the northern New

England Province of the New England Fold Belt. Pp. 1-10 In: P.G. Flood & J.C.

Aitchison (eds) New England Orogen Eastern Australia. (Department of

Geology & Geophysics, University of New England: Armidale).

Flood, P.G. & Fergusson, C.L. (1984) The geological development of the northern New

England Province of the New England Fold Belt. Pp. 1-19 In: H.K. Herbert &

J.M.W. Rynn (eds) Volcanics, Granites and mineralisation of the Stanthorpe-

Emmaville-Drake Region. (Department of Geology & Geophysics, University of

New England: Armidale).

Forestry Commission of New South Wales (1989) Forest Types in New South Wales.

Forestry Commission of New South Wales Research Note No. 17. (Forestry

Commission of New South Wales: Sydney).

Fuls, E.R., Bredenkamp, G.J. & van Rooyen, N. (1992) Plant communities of the rocky

outcrops of the northern Orange Free State, South Africa. Vegetatio 103: 79-92.

Ganzhorn, J.U. (1998) Nested patterns of species composition and their implications for

Lemur biogeography in Madagascar. Folia Primatol 69: 332-341.

Gaston, K.J. (1994) Geographic range sizes and trajectories to extinction. Biodiversity

Letters 2: 153-170.

Gaston, K.J. (1991) How large is a species' geographic range? Oikos 61: 434-438.

Gaston, K.J. (1990) Patterns in the geographic ranges of species. Biological Review 65:

105-129.

Gaston, K.J. & Lawton, J.H. (1990) Effects of scale and habitat on the relationship

between regional distribution and local abundance. Oikos 58: 329-335.

Gauch, H.G. (1982) Multivariate Analysis in Community Ecology. (Cambridge

University Press: Cambridge).

George, A.S., Hopkins, A.J.M. & Marchant, N.G. (1979) The heathlands of Western

Australia. Pp. 208-230 In: R.L. Specht (ed) Ecosystems of the World Vol. 9A:

Heathlands and Related Shrublands of the World (Elsevier: Amsterdam).

Gilbert, F.S. (1980) The equilibrium theory of island biogeography: fact or fiction?

Journal of Biogeography 7: 209-235.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



288	 References

Gill, A.M. (1993) Interplay of Victoria's flora with fire. Pp. 212-226. In D.B. Foreman

& N.G. Walsh (Eds) Flora of Victoria Vol. 1 (Inkata Press: Melbourne).

Gill, A.M. (1977) Management of fire-prone vegetation for plant species conservation

in Australia. Search 8: 20-26.

Gill, A.M. & Bradstock, R.A. (1992) A national register of fire responses for plant

species. Cunninghamia 2: 653-660.

Gill, A.M. & Bradstock, R.A. (1981) Fire and the Australian Biota (Australian

Academy of Science: Canberra).

Gill, A.M. & Groves, R.H. (1981) Fire Regimes in Heathlands and their Plant

Ecological Effects. Pp. 61-84 In R.L. Specht (Ed.) Ecosystems of the World 9B:

Heathlands and Related Shrublands (Elsevier: Amsterdam).

Gillham, M.E. (1961) Plants and seabirds of granite islands in south-east Victoria.

Proceedings of the Royal Society of Victoria 74: 21-35.

Gilligan, L.B., Brownlow, J.W., & Cameron, R.G. (1987) `Tamworth—Hastings'.

Metallogenic Series Sheet SH/56 13-14, SI/56 1-2 1:250 000. (Department of

Mineral Resources: Sydney).

Gilligan, L.B., Brownlow, J.W., Cameron, R.G., & Henley H.F. (1992) Dorrigo — Coffs

Harbour 1:250 000 Metallogenic Map SH/56-10, SH/56-11: Metallogenic Study

and Mineral Deposit Data Sheets. (New South Wales Geological Survey:

Sydney).

Gilmour, P. & Helman, C. (1993) Clarence Valley Rainforest Remnants Rescue: Stage 2

Inventory. A Report to the Clarence Environmental Group. (Clarence

Environmental Centre: Grafton).

Gilpin, M.E. (1980) The role of stepping-stone islands. Theoretical Population Biology

17: 247-253.

Gilpin, M.E. & Diamond, J.M. (1982) Factors contributing to non-randomness in

species co-occurrences on islands. Oecologia 52: 75-84.

Gilpin, M.E. & Diamond, J.M. (1980) Subdivision of nature reserves and the

maintenance of species diversity. Nature 285: 567-568.

Glenn, S.M. & Nudds, T.D. (1989) Insular biogeography of mammals in Canadian

parks. Journal of Biogeography 16: 261-268.

Golden Software (1997) 'SURFER for windows'. Ver. 6.0 (Golden Software: Golden).

Goodall, D.W. (1980) Numerical classification. Pp. 247-286. In: R.H. Whittaker (ed)

Classification of Plant Communities. (Dr W. Junk: The Hague).

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



289	 References

Gottfried, B.M. (1977) Small mammal populations in woodlot islands. American

Midland Naturalist 102: 105-112.

Grant, P.R. (1966) Ecological compatibility of bird species on islands. American

Naturalist 100: 451-462.

Gray, M. (1961) A list of vascular plants occurring in the New England Tablelands,

New South Wales, with notes on distribution. Contributions from the New South

Wales National Herbarium 3.

Green, D.G. (1994) Connectivity and complexity in landscapes and ecosystems. Pacific

Conservation Biology 1: 194-200.

Greig-Smith, P. (1964) Quantitative Plant Ecology. 2nd Edition. (Butterworths:

London).

Groger, A. & Barthlott, W. (1996) Biogeography and diversity of the inselberg (Laja)

vegetation of southern Venezuela. Biodiversity Letters 3: 165-179.

Grubb, P.J. (1986) Problems posed by sparse and patchily distributed species in species-

rich plant communities. Pp. 207-225 In: J. Diamond & T.J. Case Community

Ecology (Harper & Row: New York).

Haila, Y. (1990) Toward an ecological definition of an island: a northwest European

perspective. Journal of Biogeography 17: 561-568.

Hambler, D.J. (1964) The vegetation of granitic outcrops in western Nigeria. Journal of

Ecology 52: 573-594.

Hanski, I. (1982) Dynamics of regional distribution: the core and satellite species

hypothesis. Oikos 38: 210-221.

Hengeveld, R. (1990) Dynamic Biogeography. (Cambridge University Press:

Cambridge).

Harden, G.J. (ed.) (1990-1993) Flora of New South Wales. Vols. 1-4. (New South

Wales University Press: Sydney).

Harris, L.D. (1984) The Fragmented Forest: Island Biogeography Theory and the

Preservation of Biotic Diversity. (University of Chicago Press: Chicago).

Harvey, P.H. & Pagel, M.D. (1991) The Comparative Method in Evolutionary Biology.

(Oxford University Press: Oxford).

Heaney, L.R. (1984) Mammalian species richness on islands on the Sunda Shelf,

Southeast Asia. Oecologia 61: 11-17.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



290	 References

Heatwole, H. (1991) Factors affecting the number of species of plants on islands of the

Great Barrier Reef, Australia. Journal of Biogeography 18: 213-221.

Heatwole, H. & Levins, R. (1973) Biogeography of the Puerto Rican Bank: species-

turnover on a small cay, Cayo Ahogado. Ecology 54: 1057-1064.

Heinze, D., O'Neill, G., Briggs, E. & Cardwell, T. (1998) Buffalo Sallow Wattle Acacia

phlebophylla of Mount Buffalo. Victorian Naturalist 115: 205-209.

Helliwell, D.R. (1976) The effects of size and isolation on the conservation value of

wooded sites in Britain. Journal of Biogeography 3: 407-416.

Henderson, R.J.F. (ed.) (1994) Queensland Vascular Plants: Names and Distributions.

(Queensland Department of Environment and Heritage: Brisbane).

Hengeveld, R. (1990) Dynamic Biogeography. (Cambridge University Press:

Cambridge).

Henty, E.E. (1978) Polygonaceae. Pp. 222-248 In. J.S. Womersley (Ed.) Handbooks of

the Flora of Papua New Guinea Vol. 1 (Melbourne University Press: Burwood).

Higgs, A.J. (1981) Island biogeography theory and nature reserve design. Journal of

Biogeography 8; 117-124.

Higgs, A.J. & Usher, M.B. (1980) Should nature reserves be large or small? Nature

285: 568-569.

Hnatiuk, R.J. (1990) 'Census of Australian Vascular Plants'. Australian Flora and

Fauna Series. 11. (Bureau of Flora and Fauna, Australian Government

Publishing Service Press: Canberra).

Hobbs, R.J. (ed) (1992) Biodiversity of Mediterranean Ecosystems in Australia (Surrey

Beatty & Sons Pty Ltd: Chipping Norton).

Hoekstra, H.E. & Fagan, W.F. (1998) Body size, dispersal ability and compositional

disharmony: the carnivore-dominated fauna of the Kuril Islands. Diversity and

Distributions 4: 135-149.

Holt, R.D. (1992) A neglected facet of island biogeography: the role of internal spatial

dynamics in area effects. Theoretical Population Biology 41: 354-371.

Holt, R.D., Lawton, J.H. & Gaston, K.J. (1997) On the relationship between range size

and local abundance: back to basics. Oikos 76: 183-190.

Hopper, S.D. (1999) Floristics of Australian granitoid inselberg vegetation. Manuscript

in press.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



291	 References

Hopper, S.D. (1997) Future Plant Conservation Challenges. Pp. 11-20 In: D.H.

Touchell, K.W. Dixon & A.S. George. Conservation into the 21 st Century.

(Kings Park & Botanic Gardens: West Perth).

Hopper, S.D. (1997b) An Australian perspective on plant conservation biology in

practice. In P.L. Fiedler & P.M. Kareiva (eds) Conservation Biology for the

Coming Decade. Pp 255-278 (Chapman & Hall: New York).

Hopper, S.D. (1981) Honeyeaters and their winter food plants on granite rocks in the

central wheatbelt of Western Australia. Australian Wildlife Research 8: 187-197.

Hopper, S.D., Brown, A.P. & Marchant, N.G. (1997) Plants of Western Australian

granite outcrops. Journal of the Royal Society of Western Australia 80: 141-158.

Hosking, J.R. & James, T.A. (1998) Native and exotic flora of the North Western

Slopes upstream of the junction f the Peel and Namoi Rivers, New South Wales.

Cunninghamia 5: 721-766.

Hosking, J.R., Sainty, G.R. & Jacobs, S.W.L. (1996) Certainty and uncertainty in plant

identification. Pp. 464-467. In R.C.H. Shepherd (ed.) Proceedings of the

Eleventh Australian Weeds Conference. (Weed Society of Victoria: Frankston).

Houle, G. (1990) Species-area relationship during primary succession in granite outcrop

plant communities. American Journal of Botany 77: 1433-1439.

Houle, G. & Delwaide, A. (1991) Population structure and growth-stress relationship of

Pinus taeda in rock outcrop habitats. Journal of Vegetation Science 2: 47-58.

Houle, G. & Phillips, D.L. (1989a) Seasonal variation and annual fluctuations in granite

outcrop plant communities. Vegetatio 80: 25-35.

Houle, G. & Phillips, D.L. (1989b) Seed availability and abiotic interactions in granite

outcrop plant communities. Ecology 70: 1307-1316.

Houle, G. & Philips, D.L. (1988) The soil seed bank of granite outcrop plant

communities. Oikos 52: 87-93.

Hughes, L., Cawsey, E.M. & Westoby, M. (1996) Geographic and climatic range sizes

of Australian eucalypts and a test of Rapoport's rule. Global Ecology and

Biogeography Letters 5: 128-142.

Humphreys, W.F. & Kitchener, D.J. (1982) The effect of habitat utilization on species-

area curves: implications for optimal reserve area. Journal of Biogeography 9:

391-396.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



292	 References

Hunter, J.T. (1999a) Floristics and Vegetation of the Bald Rock and Boonoo Boonoo

National Parks of Northern New South Wales. Unpublished Report to the New

South Wales National Parks and Wildlife Service. (Armidale).

Hunter, J.T. (1999b) Floristics and Vegetation of the Kings Plains National Park of

Northern New South Wales. Unpublished Report to the New South Wales

National Parks and Wildlife Service. (Armidale).

Hunter, J.T. (1999c) Floristics and Vegetation of the Narran Lake Nature Reserve of

Northern New South Wales. Unpublished Report to the New South Wales

National Parks and Wildlife Service. (Armidale).

Hunter, J.T. (1998a) Granite outcrop vegetation of Wilson's Promontory. Victorian

Naturalist 115: 322-325.

Hunter, J.T. (1998b) Notes on the occurrence of Monotaxis macrophylla Benth.

(Euphorbiaceae), with particular reference to New South Wales. Queensland.

Naturalist 36: 21-24.

Hunter, J.T. (1998c) The botany of Howell, New South Wales: A tin granite flora

(revisited). Victorian Naturalist 115: 94-99.

Hunter, J.T. (1998d) Floristics and Vegetation of the Proposed Kwiambal National Park

New South Wales. Unpublished Report to the New South Wales National

Parks and Wildlife Service. (Armidale).

Hunter, J.T. (1997a) Acacia williamsiana (Fabaceae: Juliflorae): A new granitic outcrop

species from northern New South Wales. Journal of the Royal Society of

Western Australia 80: 235-237.

Hunter, J.T. (1997b) Severe blistering caused by Parsonsia straminea (R.Br.) F.Muell.

(Apocynaceae) at Girraween National Park. Queensland Naturalist 35: 1-3.

Hunter, J.T. (1995) Some observations on the fire responses of two rare species in the

Girraween and Bald Rock National Parks. Queensland. Naturalist 33: 146-147.

Hunter, J.T. (1992) Infraspecific variation of Brachyloma daphnoides (Sm.) Benth.

B.Sc. (Hons) Thesis. (University of New England: Armidale).

Hunter, J.T., Brown, L., Barkwell, N. & Beresford-Smith, N. (1999) Vegetation and

floristics of the Demon Nature Reserve, Tenterfield, New South Wales.

Cunninghamia. (in press).

Hunter, J.T. & Bruhl, J.J. (1996) Two new species of Phyllanthus and notes on

Phyllanthus and Sauropus (Euphorbiaceae: Phyllantheae) in New South Wales.

Telopea 7: 149-165.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



293	 References

Hunter, J.T., Quinn, F.C. & Bruhl, J.J. (1996) Micromyrtus grandis (Myrtaceae), a new

species from New South Wales. Telopea 7: 77-81.

Hunter, J.T. & Clarke, P.J. (1998) The vegetation of granitic outcrop communities of

the New England Batholith of eastern Australia. Cunninghamia 5: 547-618.

Hunter, J.T., Fallavollita, E. & Hunter, V.H. (1998) Observations on the autecology of

Muehlenbeckia costata m.s. (Polygonaceae), a rare fire ephemeral species

occurring on the New England Batholith of north eastern New South Wales

and southern Queensland. Victorian Naturalist 115: 9-17.

Hunter, J.T. & Williams, J.B. (1994) A new species of Brachyloma and three new

subspecies of B. daphnoides (Epacridaceae) from south-eastern Australia

Telopea 6: 1-7.

Huston, M.A. (1994) Biological Diversity: the Coexistence of Species on Changing

Landscapes. (Oxford University Press: Oxford).

Ibisch, P.L., Rauer, G., Rudolph, D. & Barthlott, W. (1995) Floristic, biogeographical,

and vegetational aspects of Pre-Cambrian rock outcrops (inselbergs) in eastern

Bolivia. Flora 190: 299-314.

ICBN (1994) International Code of Botanical Nomenclature Adopted at the Fourteenth

International Botanical Congress, Tokyo, July-August 1994. (Koeltz Scientific

Books: Konigstein).

Inglis, G.J. & Lincoln Smith, M.P. (1995) An examination of observer bias as a source

of error in surveys of seagrass shoots. Australian Journal of Ecology 20: 273-

281.

James, S.H. (1982) The relevance of genetic systems in Isotoma petraea to conservation

practice. Pp. 63-72 In. R.H. Groves, W.D.L. Ride (ed) Species at Risk:

Research in Australia. (Australian Academy of Science: Canberra).

Janzen, D.H. (1983) No park is an island: increase in interference from outside as park

size decreases. Oikos 41: 402-410.

Jarvis, S.C. (1974) Soil factors affecting the distribution of plant communities on the

cliffs of Graig Breidden, Montgoneryshire. Journal of Ecology 62: 721-733.

Jessop, J.P. (ed.) (1989) A list of the vascular plants of South Australia (Edition III).

Journal of the Adelaide Botanic Gardens 12: 1-163.

Johnson, N.K. (1975) Controls of number of bird species on montane islands in the

Great Basin. Evolution 29: 545-567.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



294	 References

Jones, K.B., Kepner, L.P., & Martin, T.E. (1985) Species of reptiles occupying habitat

islands in Western Arizona: a deterministic assemblage. Oecologia 66: 595-601.

Jones, R. (1964) The Mountain Mallee Heath of the McPherson Ranges. (University of

Queensland Press: St Lucia).

Kadmon, R. (1995) Nested species subsets and geographic isolation: a case study.

Ecology 76: 458-465.

Kareiva, P (1990) Population dynamics in spatially complex environments: theory and

data. Philosophical Transactions of the Royal Society of London 330: 175-190.

Kearns, C.A. & Inouye, D.W. (1993) Techniques for Pollination Biologists. (University

Press of Colorado: Niwot).

Keddy, P.A. & Ellis, T.H. (1984) Seedling recruitment of wetland plant species along a

water gradient: shared or distinct responses? Canadian Journal of Botany 63:

1876-1879.

Keever, C. (1957) Establishment of Grimmia laevigata on bare granite. Ecology 38:

422-429.

Keever, C., Oosting, H.J. & Anderson, L.E. (1951) Plant succession on exposed granite

of Rocky Face Mountain, Alexander County, North Carolina. Bulletin of the

Torrey Botanical Club 78: 401-421.

Kelly, B.J., Bastow-Wilson, J. & Mark, A.F. (1989) Causes of the species-area relation:

a study of islands in Lake Manapouri, New Zealand. Journal of Ecology 77:

1021-1028.

Kelly, C.K (1996) Identifying plant functional types using floristic data bases:

Ecological correlates of plant range size. Journal of Vegetation Science 7: 425-

430.

Kenneally, K.F., Keighery, G.J. & Hyland, B.P.M. (1991) Floristics and

phytogeography of Kimberley rainforests, Western Australia. In N.L. McKenzie,

R.B. Johnston & P.G. Kendrick (eds) Kimberley Rainforests of Australia.

(Surrey Beatty & Sons: Chipping Norton).

Kholin, S.K. & Nilsson, A.N. (1998) Regional enrichment of predacious water beetles

in temporary ponds at opposite east-west ends of the Palearctic. Journal of

Biogeography 25: 47-55.

Kirkpatrick, J.B., Fensham, R.J., Nunez, M., & Bowman, D.M.J.S. (1988) Vegetation-

radiation relationships in the wet-dry tropics: granite hills in northern Australia.

Vegetatio 76: 103-112.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



295	 References

Kohn, D.D. & Walsh, D.M. (1994) Plant species richness — the effect of island size and

habitat diversity. Journal of Ecology 82: 367-377.

Krebs, C.J. (1985) Ecology: the Experimental Analysis of Distribution and Abundance.

3 rd Ed. (Harper & Row Publishers: New York).

Kotliar, N.B. & Wiens, J.A. (1990) Multiple scales of patchiness and patch structure: a

hierarchical framework for the study of heterogeneity. Oikos 253-260.

Lacy, R.C. & Bock, C.E. (1986) The correlation between range size and local

abundance of some North American birds. Ecology 67: 258-260.

Lawler, S., Brown, S., Edney, G., Howlett, S. & Love, P. (1998) Buffalo Sallee at the

Back Wall: an alpine species adapted to fire and drought. Victorian Naturalist

115: 201-205.

Lawler, S., Burston, J. Cockayne, B., Smedley, N, & Massingham, P. (1997)

Environmental determinants of the distribution of the Buffalo Sallee Eucalyptus

mitchelliana. Victorian Naturalist 114: 278-281.

Lawlor, T.E. (1986) Comparative biogeography of mammals on islands. Biological

Journal of the Linnean Society 28: 99-125.

Le Brocque, A.F. & Benson, J.S. (1995) 'Report on Stage 2 of the Task 5 Pilot Survey

for Basincare M305 Project: An Investigation into the Methodology, Costs and

Logistics Involved in the Collection of Floristic Data'. (Royal Botanic Gardens:

Sydney).

Le Brocque, A.F. & Buckney, R.T. (1995) Vegetation and environmental patterns on

soils derived from Hawkesbury Sandstone and Narrabeen substrata in Ku-ring-

gai Chase National Park, New South Wales. Australian Journal of Ecology 19:

229-238.

Leigh, C. (1968) The form and evolution of Bald Rock, New South Wales. The

Australian Geographer 10: 333-345.

Levin, R. & Heatwole, H (1973) Biogeography of the Puerto Rican Bank: introduction

of species onto Palominitos island. Ecology 54: 1056-1064.

Levin, S.A. (1992) The problem of pattern and scale in ecology. Ecology 73: 1943-

1967.

Linhart, Y.B. (1980) Local biogeography of plants on a Caribbean atoll. Journal of

Biogeography 7: 159-171.

Little, T.J. & Hebert, P.D.N. (1996) Endemism and ecological islands: the ostracods

from Jamaican bromeliads. Freshwater Biology 36: 327-338.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



296	 References

Lomolino, M.V. (1994) Species richness of mammals inhabiting nearshore

archipelagoes: area, isolation, and immigration filters. Journal of Mammology

75: 39-49.

Lomolino, M.V. (1990) The target area hypothesis: the influence of island area on

immigration rates of non-volant mammals. Oikos 57: 297-300.

Lomolino, M.V. (1986) Mammalian community structure on islands: the importance of

immigration, extinction and interactive effects. Biological Journal of the

Linnean Society 28: 1-21.

Lomolino, M.V. (1984) Mammalian island biogeography: effects of area, isolation and

vagility. Oecologia 61: 376-382.

Lomolino, M.V. (1982) Species-area and species-distance relationships of terrestrial

mammals in the thousand island region. Oecologia 54: 72-75.

Lomolino, M.V., Brown, J.H. and Davis, R. (1989) Island biogeography of montane

forest mammals in the American southwest. Ecology 70: 180-194.

Lord, J. & Norton, D.A. (1990) Scale and the spatial concept of fragmentation.

Conservation Biology 4: 197-202.

MacArthur, R.H. & Wilson, E.O. (1963) An equilibrium theory of insular zoography.

Evolution 17: 373-387.

MacArthur, R.H. & Wilson, E.O. (1967) The Theory of Island Biogeography.

(Princeton University Press: Princeton).

MacNally, R. & Watson, D.M. (1997) Distinguishing area and habitat heterogeneity

effects on species richness: birds in Victorian buloke remnants. Australian

Journal of Ecology 22: 227-232.

Maiden, J.H. (1906) The botany of Howell (Bora Creek): a tin granite flora.

Proceedings of the Royal Society of New South Wales 31: 63-72.

Main, Y.B. (1997a) Granite outcrops: a collective ecosystem. Journal of the Royal

Society of Western Australia 80: 113-122.

Main, Y.B. (1997b) Management of granite rocks. Journal of the Royal Society of

Western Australia 80: 185-188.

Main, Y.B. (1967) Between Wodjil and Tor. (Jacaranda & Landfall Press: Perth).

Mallinson, D., Armstrong, B., Baker, K., Bogie, L., Docherty, L., Gilmore, S., Hopkins,

E., Indhamusika, S., Jewell, M., Kivshar, V., Mant, J., Mills, H., Neal, J., Paul,

J., Macnamara, J., Stadler, F. & Wilkinson, M. (1998) Ecology and conservation

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



297	 References

status of Muehlenbeckia tuggeranong (Polygonaceae) near Canberra.

Cunninghamia 5: 773-778.

Manidis Roberts (1992) Environmental Impact Statement, Glen Innes Forest

Management Area. (Forestry Commission of New South Wales: Sydney).

March, F. & Bass, D. (1995) Application of island biogeography theory to temporary

pools. Journal of Freshwater Ecology 10: 83-85.

Marchant, N.G. (1973) Species diversity in the south-western flora. Journal of the Royal

Society of Western Australia 56: 23-30.

Mares, M.A. (1997) The geobiological interface: granitic outcrops as a selective force in

mammalian evolution. Journal of the Royal Society of Western Australia 80:

131-139.

Margules, C., Higgs, A.J. & Rafe, R.W. (1982) Modern biogeographic theory: are there

any lessons for nature reserve design? Biological Conservation 24: 115-128.

Martin, J.L. & Lepart, J. (1989) Impoverishment in the bird community of a Finnish

archipelago: the role of island size, isolation and vegetation structure. Journal of

Biogeography 16: 159-172.

Martin, T.E. (1981) Limitation in small habitat islands: chance or competition. The Auk

98: 715-734.

Matthes, F.E. (1930) Geologic history of Yosemite Valley. US. Geological Survey

Bulletin 47. Quoted in McVaugh (1943) The vegetation of the granitic flat-rocks

of the southeastern United States. Ecological Monographs 12: 117-127.

Maurer, B.A. (1994) Geographical Population Analysis: Tools for the Analysis of

Biodiversity. (Blackwell Scientific Publications: Oxford).

Maycock, P.F. & Fahselt, D. (1992) Vegetation of stressed calcareous screes and slopes

in Sverdrup Pass, Ellesmere Island, Canada. Canadian Journal of Botany 70:

2359-2377.

McCoy, E.D. (1983) The application of island biogeographic theory to patches of

habitat: how much land is enough? Biological Conservation 25: 53-61.

McCoy, E.D. (1982) The application of island-biogeographic theory to forest tracts:

problems in determination of turnover rates. Biological Conservation 22: 217-

227.

McDonald, B., Gravatt, C., Grimshaw, P. & Williams, J.B. (1995) The Flora of

Girraween and Bald Rock National Parks. (Queensland Department of

Environment & Heritage: Brisbane).

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



298
	

References

McGuinness, K.A. (1984) Species — area relations of communities on intertidal

boulders: testing the null hypothesis. Journal of Biogeography 11: 439-456.

McKenzie, N.L. (1991) An ecological survey of tropical rainforests in Western

Australia: background and methods. Pp. 1-26. In. N.L. McKenzie, R.B.

Johnston & P.G. Kendrick (eds). Kimberley Rainforests of Australia. (Surrey

Beatty & Sons: Chipping Norton).

McKenzie, N.L., Robinson, A.C., & Belbin, L. (1991) Biogeographic survey of the

Nullarbor district, Australia. Pp. 109-126. In C.R. Margules & M.P. Austin

(eds). Nature Conservation: Cost Effective Biological Surveys and Data

Analysis. (CSIRO Division of Wildlife and Ecology: Canberra).

McMahon, J. (1995) `BIOCLIM — the BIOCLIMatic Prediction System' Version 3.6

(Centre for Resource and Environmental Studies, Australian National

University: Canberra).

McVaugh, R. (1943) The vegetation of the granitic flat-rocks of the southeastern United

States. Ecological Monographs 12: 117-127.

Meyer, B.S., Anderson, D.B. & Bohning, R.H. (1960) Introduction to Plant Physiology.

(D. Van Nostrand Company: Princeton).

Minchin, P.R. (1987) An evaluation of the relative robustness of techniques of

ordination. Vegetatio 69: 89-107.

Moran, G.F. & Hopper, S.D. (1983) Genetic diversity and the insular population

structure of the rare granite rock species Eucalyptus caesia Benth. Australian

Journal of Botany 31: 161-172.

Morrison, D.A., Cary, G.J., Pengelly, S.M., Ross, D.G., Mullins, B.J., Thomas, C.R. &

Anderson, T.S. (1995) Effects of fire frequency on plant species composition of

sandstone communities in the Sydney region: Inter-fire interval and time-since-

fire. Australian Journal of Ecology 20: 239-247.

Morrison, D.A., Le Brocque, A.F. & Clarke, P.J. (1995) An assessment of some

improved techniques for estimating the abundance (frequency) of sedentary

organisms. Vegetatio 120: 131-145.

Murdy, W.H. (1968) Plant speciation associated with granite outcrop communities of

the southeastern Piedmont. Rhodora 70: 394-407.

Murdy, W.H. (1966) The systematics of Phacelia maculata and P. dubia var.

georgiana, both endemic to granite. American Journal of Botany 53: 1028-1036.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



299	 References

Murdy, W.H., Johnson, T.M. & Wright, V.K. (1970) Competitive replacement of

Talinum mengesii by T. teretifolium in granite outcrop communities. Botanical

Gazette 131: 186-192.

Murray, C.G. (1998) From geosyncline to fold belt: a personal perspective on the

development of ideas regarding the tectonic evolution of the New England

Orogen. Geological Society of Australia Special Publication 19: 1-28

Myers, A.A. & Giller, P.S. (1988) Analytical Biogeography: an Integrated Approach to

the Study of Animal and Plant Distributions. (Chapman & Hall: London).

Myers, J.S. (1997) Geology of granite. Journal of the Royal Society of Western

Australia 80: 87-100.

Natural Resources Audit Council (1995) Vegetation Survey and Mapping of Upper

North East New south Wales. A Report by the New South Wales National Parks

and Wildlife Service for the Natural Resources Audit Council. (New South

Wales National Parks & Wildlife Service: Coffs Harbour).

New South Wales Department of Mines (1976) 'Grafton'. Geological Series Sheet

SH/56-6 1:250 000. (New South Wales Department of Mines: Sydney).

New South Wales Department of Mines (1973) 'New England'. Geological Map Series

1:500 000 (New South Wales Department of Mines: Sydney).

New South Wales Geological Survey (1993) 'Newton Boyd'. Geological Map Series

9338 1:100 000. (New South Wales Geological Survey: Sydney).

New South Wales Geological Survey (1992) 'Manilla—Narrabri'. Metallogenic Map

Series SH/59-9, SH/56-12 1:250 000. (New South Wales Geological Survey:

Sydney).

New South Wales Geological Survey (1988a) `Armidale'. Geological Map Series 9236

1:100 000. (New South Wales Geological Survey: Sydney).

New South Wales Geological Survey (1988b) `Bingara'. Geological Map Series 9038

1:100 000. (New South Wales Geological Survey: Sydney).

New South Wales Geological Survey (1988c) 'Cure. Geological Map Series 9336

1:100 000. (New South Wales Geological Survey: Sydney).

New South Wales Geological Survey (1988d) `Dorrigo". Geological Map Series 9437

1:100 000. (New South Wales Geological Survey: Sydney).

New South Wales Geological Survey (1988e) 'Bo?. Geological Map Series 9337

1:100 000. (New South Wales Geological Survey: Sydney).

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



300	 References

New South Wales Geological Survey (1988f) `Guyra'. Geological Map Series Map

9237 1:100 000. (New South Wales Geological Survey: Sydney).

New South Wales Geological Survey (1987a) 'Clive'. Geological Map Series 9239

1:100 000. (New South Wales Geological Survey: Sydney).

New South Wales Geological Survey (1987b) 'Tenter-field'. Geological Map Series

9339 1:100 000. (New South Wales Geological Survey: Sydney).

New South Wales Geological Survey (1987c) 'Nundle'. Geological Map Series 9135

1:100 000. (New South Wales Geological Survey: Sydney).

New South Wales Geological Survey (1986) 'Glen Innes'. Geological Map Series 9238

1:100 000. (New South Wales Geological Survey: Sydney).

New South Wales Geological Survey (1984) 'Manilla'. Geological Map Series 9036

1:100 000. (New South Wales Geological Survey: Sydney).

New South Wales Geological Survey (n.d.) 'Bendemeer'. Geological Map Series 9136

1:100 000. (New South Wales Geological Survey: Sydney).

New South Wales Geological Survey (n.d.) 'Cobbadah'. Geological Map Series 9037

1:100 000. (New South Wales Geological Survey: Sydney).

New South Wales Geological Survey (n.d.) 'Horton'. Geological Map Series 8937

1:100 000. (New South Wales Geological Survey: Sydney).

New South Wales Geological Survey (n.d.) `Moonbi'. Geological Map Series 9125-IV-

N 1:25 000. (New South Wales Geological Survey: Sydney).

New South Wales National Parks & Wildlife Service (1995) Flora of north-east

National South Wales; North-East Forests Biodiversity Study Report No. 4

(New South Wales National Parks and Wildlife Service: Sydney).

New South Wales National Parks & Wildlife Service (1994) A Walk on the Edge of

Wilderness: The Gibraltar — Washpool World Heritage Walk. (Clarence Press:

Maclean).

Nilsson, I.N. & Nilsson, S.G. (1982) Turnover of vascular plant species on small islands

in Lake MOckeln, south Sweden 1976-1980. Oecologia 53: 128-133.

Nilsson, S.G. & Nilsson, I.N. (1978) Species richness and dispersal of vascular plants to

islands in Lake MOckeln. Ecology 59: 473-480.

Noble, I.R. & Slatyer, R.O. (1981) Concepts and models of succession in vascular plant

communities subject to recurrent fire. Pp. 311-335 In A.M. Gill, R.H. Groves &

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



301	 References

I.R. Noble (Eds) Fire and the Australian Biota (Australian Academy of Science:

Canberra).

Norris, I.M. & Thomas, J.E (1991) Vegetation on rocky outcrops and ranges in central

and south western New South Wales. Cunninghamia 2: 411-442.

Nores, M. (1995) Insular biogeography of birds on mountain-tops in north western

Argentina. Journal of Biogeography 22: 61-70.

Noy-Meir, I & Whittaker, R.H. (1978) Recent developments in continuous multivariate

techniques. Pp. 337-378. In: R.H. Whittaker Ordination of Plant Communities.

(Dr W. Junk: The Hague).

Oakwood, M. Jurado, E., Leishman, M. & Westoby, M. (1993) Geographic ranges of

plant species in relation to dispersal morphology, growth form and diaspore

wieght. Journal of Biogeography 20: 563-572.

Offenberg, A.C. (1971) `Tamworth'. Geological Map Series SH56-13 1:250 000.

(Geological Survey of New South Wales: Sydney).

Oosting, H.J. & Anderson, L.E. (1937) The vegetation of a barefaced cliff in western

North Carolina. Ecology 18: 280-292.

Opler, P.A. (1974) Oaks as evolutionary islands for Leaf-mining insects. American

Science 62: 67-73.

OrlOchi, L. (1978) Ordination by resemblance matrices. Pp. 239-336. In: R.H.

Whittaker (ed) Ordination of Plant Communities. (Dr W. Junk: The Hague).

Ornduff, R. (1987) Islands on Islands: Plant life of the Granite Outcrops of Western

Australia. (University of Hawaii Press: Honolulu).

Outhred, R.K. (1995) A floristic survey of Ku-ring-gai Chase National Park.

Cunninghamia 1: 313-338.

Outhred, R.K. (1984) Semi-quantitative sampling in vegetation survey. Pp. 87-100. In:

Myers et al. (eds) Survey Methods for Nature Conservation. Vol. 1. (CSIRO

Division of Water and Land Resources: Canberra).

Palmer, M.W. (1993) Putting things in even better order: The advantages of canonical

correspondence analysis. Ecology 74: 2215-2230.

Palmer, M.W. & White, P.S. (1994) Scale dependance and the species-area relationship.

The American Naturalist 144: 717-740.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



302	 References

Pate, J. & Dixon, K. (1982) Tuberous, Cormous and Bulbous Plants: Biology of an

Adaptive Strategy in Western Australia. (University of Western Australia Press:

Perth).

Patterson, B.D. (1990) On the temporal development of nested subset patterns of

species composition. Oikos 59: 330-342.

Patterson, B.D. & Atmar, W (1986) Nested subsets and the structure of insular

mammalian faunas and archipelagos. Biological Journal of the Linnean Society

28: 65-82.

Patterson, B.D., Stotz, D.F., Solari, S., Fitzpatrick, J.W., Pacheco, V. (1998)

Contrasting patterns of elevational zonation for birds and mammals in the Andes

of southeastern Peru. Journal of Biogeography 25: 593-607.

Paulay, G. (1994) Biodiversity on oceanic islands: its origin and extinction. American

Zoologist 34: 134-144.

Pearson, S. (1992) Archaeological Survey of Historical Sites Report, Tenterfield Forest

Management Area EIS Study. Tenterfield Management Area EIS Supporting

Document No. 6. (State Forests of New South Wales: Sydney).

Perry, G., Rodda, G.H., Fritts, T.H., & Sharp, T.R. (1998) The lizard fauna of Guam's

fringing islets: island biogeography, phylogenetic history and conservation

implications. Global Ecology and Biogeography Letters 7: 353-365.

Phillips, D.L. (1982) Life forms of granite outcrop plants. The American Midland

Naturalist 107: 206-208.

Phillips, D.L. (1981) Succession in granite outcrop shrub-tree communities. The

American Midland Naturalist 106: 313-317.

Pignatti, E. & Pignatti, S. (1994) Centrolepidi-Hydrocotyletea alatae, a class of

ephemeral communities in Western Australia. Journal of Vegetation Science 4:

55-62.

Platt, R.B. (1951) An ecological study of the mid-Appalachian shale barrens and the

plants endemic to them. Ecological Monographs 21: 259-300.

Polis, G.A. & Hurd, S.D. (1995) Extraordinary high spider densities on islands: Flow of

energy from the marine to terrestrial food webs and the absence of predation.

Proceedings of the National Academy of Science, USA 92: 4382-4386.

Porembski, S. (1995) Notes on the vegetation of inselbergs in Malawi. Flora 191: 1-8.

Porembski, S. & Brown, G. (1995) The vegetation of inselbergs in Como National Park

(Ivory Coast). Candollea 50: 351-365.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



303	 References

Porembski, S., Barthlott, W., DOrrstock, S. & Biedinger, N. (1994) Vegetation of rock

outcrops in Guinea: granite inselbergs, sandstone table mountains and ferricretes

— remarks on species numbers and endemism. Flora 189: 315-328.

Porembski, S., Brown, G. & Barthlott, W. (1995) An inverted latitudinal gradient of

plant diversity in shallow depressions on Ivorian inselbergs. Vegetatio 117: 151-

163.

Porembski, S., Martinelli, G., Ohlemiiller, R. & Barthlott, W. (1998) Diversity and

ecology of saxicolous vegetation mats on inselbergs in the Brazilian Atlantic

rainforest. Diversity and Distributions 4: 107-119.

Porembski, S., Siene, R. & Barthlott, W. (1997) Inselberg vegetation and the

biodiversity of granite outcrops. Journal of the Royal Society of Western

Australia 80: 193-200.

Porembski, S., Szarzynski, J., Mund, J.P. & Barthlott, W. (1996) Biodiversity and

vegetation on small-sized inselbergs in a west African rainforest (Tai, Ivory

Coast). Journal of Biogeography 23: 47-55.

Pressey, R.L. & Tully, S.L. (1994) The cost of ad hoc reservation: A case study in

western New South Wales. Australian Journal of Ecology 19: 375-384.

Preston, F.W. (1962) The canonical distribution of commonness and rarity. Ecology 43:

185-215.

Purdie, R.W. (1977) Early stages of regeneration after burning in dry sclerophyll

vegetation. II. Regeneration by seed germination. Australian Journal of Botany

25: 35-46.

Quinn, F.C., Williams, J.B., Gross, C.L. & Bruhl, J.J. (1995) 'Report on Rare and

Threatened Plants of North-eastern New South Wales'. Unpublished Report

prepared for New South Wales National Parks and Wildlife Service and

Australian Nature Conservation Agency.

Quinn, J.F. & Harrison, S.P. (1988) Effects of habitat fragmentation and isolation on

species richness: evidence from biogeographic patterns. Oecologia 75: 132-140.

Quinn, R.M., Gaston, K.J. & Arnold, H.R. (1996) Relative measures of geographic

range size: empirical comparisons. Oecologia 107: 179-188.

Quinn, S.L., Wilson, J.B. & Mark, A.F. (1987) The island biogeography of Lake

Manapouri, New Zealand. Journal of Biogeography 14: 569-581.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



304
	

References

Rapoport, E. (1982) Areography: Geographical Strategies for Species. (Pergamon

Press: New York).

Rayment, CE. & Higginson, F.R. (1992) Australian Laboratory Handbook of Soil and

Water Chemical Methods. (Inkata Press: Melbourne).

Read, I.G. (1994) The Bush: A Guide to the Vegetated Landscapes of Australia.

(University of New South Wales Press: Sydney).

Read, J.L. (1997) Stranded on desert islands? Factors shaping animal populations in

Lake Eyre South. Global Ecology and Biogeography Letters 6: 431-438.

Reed, R.A., Peet, R.K., Palmer, M.W. & White, P.S. (1993) Scale dependence of

vegetation-environment correlations: a case study of a North Carolina piedmont

woodland. Journal of Vegetation Science 4: 329-340.

Reinhard, R.T. & Ware, S. (1989) Adaptation to substrate in rock outcrop plants:

interior highlands Talinum (Portulacaceae). Botanical Gazette 150: 449-453.

Resource and Conservation Assessment Council (1996a) Regional Report of Upper

North East New South Wales Vol.2 Physical Attributes. (Resource and

Conservation Assessment Council: Sydney).

Resource and Conservation Assessment Council (1996b) Regional Report of Upper

North East New south Wales Vol. 6: Heritage, Aboriginal and Social Values.

(Resource and Conservation Assessment Council: Sydney).

Rey, J.R. & Strong, D.R. (1983) Immigration and extinction of salt marsh arthropods on

islands: an experimental study. Oikos 41: 396-401.

Rice, B. & Westoby, M. (1983) Plant species richness at the 0.1 hectare scale in

Australian vegetation compared to other continents. Vegetatio 52: 129-140.

Richards, P.G. (1996) 'Significant Plants of the Glen Imes Forest Management Area'.

Unpublished Report for the Northern Region, State Forests of New South Wales:

Coffs Harbour).

Richards, P.G. & Hunter, J.T. (1997) Range extensions for several restricted plant

species, Northern New South Wales. Cunninghamia 5: 275-279.

Richards, P.W. (1957) Ecological notes on west African vegetation I. The plant

communities of the Idanre Hills, Nigeria. Journal of Ecology 45: 563-577.

Roberts, G.W. (1983) A Vegetation Survey of Granitic areas on part of the Northern

Tablelands and upper North Western Slopes, New South Wales. M.Sc. Prelim.

Thesis (University of New England: Armidale).

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



305	 References

Roche, S., Dixon, K.W. & Pate, J.S. (1997) Seed aging and smoke: Partner cues in the

amelioration of seed dormancy in selected Australian native species. Australian

Journal of Botany 45: 783-815.

Roden, C.M. (1998) Persistence, extinction and different species pools within the flora

of lake islands of western Ireland. Journal of Biogeography 25: 301-310.

Rundel, P.W. (1975) Primary succession on granite outcrops in the montane southern

Sierra Nevada. Madrono 23: 209-220.

Russell, R.P. & Parsons, R.F. (1978) Effects of time since fire on heath floristics of

Wilson's Promontory, southern Australia. Australian Journal of Botany 26: 53-

61.

Ryti, R.T. & Gilpin, M.E. (1987) The comparative analysis of species occurrence

patterns on archipelagos. Oecologia 73: 282-287.

Sampson, J.F., Hopper, S.D. & James, S.H. (1988) Genetic diversity and conservation

of Eucalyptus crucis Maiden. Australian Journal of Botany 36: 447-460.

Saunders, D.A., Hobbs, R.J. & Margules, C.R. (1991) Biological consequences of

ecosystem fragmentation: A review. Conservation Biology 5: 18-32.

Schoener, T.W. (1987) The geographical distribution of rarity. Oecologia 74: 161-173.

Schoener, T.W. & Schoener, A. (1983a) Distribution of vertebrates on some very small

islands. I. Occurrence sequences of individual species. Journal of Animal

Ecology 52: 209-235.

Schoener, T.W. & Schoener, A. (1983b) Distribution of vertebrates on some very small

islands. II. Patterns in species number. Journal of Animal Ecology 52: 237-262.

Schreibner, E. (1993) Structural framework of New South Wales. Geological Survey of

New South Wales: Quarterly Notes 93: 1-35.

Seddon, B. (1971) Introduction to Biogeography. (Duckworth Press: London).

Sharitz, R.R. & McCormick, J.F. (1973) Population dynamics of two competing annual

plant species. Ecology 54: 789-790.

Shreeve, T.G. & Mason, C.F. (1980) The number of butterfly species in woodlands.

Oecologia 45: 414-418.

Shure, D.J. & Ragsdale, H.L. (1977) Patterns of primary succession on granite outcrop

surfaces. Ecology 58: 993-1006.

Simberloff, D.F. (1976) Experimental zoogeography of islands: effects of island size.

Ecology 57: 629-647.

Simberloff, D.F. (1970) Taxonomic diversity of island biotas. Evolution 24: 23-47.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



306	 References

Simberloff, D.F. & Abele, L.G. (1982) Refuge design and island biogeography theory:

effects of fragmentation. American Naturalist 120: 41-50.

Simberloff, D.F. & Abele, L.G. (1976) Island biogeography and conservation: strategy

and limitations. Science 193: 1027-1032.

Simberloff, D. & Gotelli, N. (1984) Effects of insularisation on plant species richness in

the prairie-forest ecotone. Biological Conservation 29: 27-46.

Simberloff, D. & Lawrence, G.A. (1982) Refuge design and island biogeographic

theory: effects of fragmentation. American Naturalist 120: 41-50.

Skinner, B.J. & Porter, S.C. (1987) Physical Geology. (John Wiley & Sons: New York).

Smilauer, P. (1992) `CanoDraw LITE'. (Microcomputer Power: New York).

Smith, B. & Wilson, J.B. (1996) A consumer's guide to evenness indices. Oikos 76: 70-

82.

Smith, G.B. (1979) Relationship of eastern Gulf of Mexico reef-fish communities to the

species equilibrium theory of insular biogeography. Journal of Biogeography 6:

49-61.

Smith, G.G. (1962) The flora of granite rocks of the Porongurup Range, south western

Australia. Journal of the Royal Society of Western Australia 45: 18-23.

SOderstrOm, L. (1981) Distribution of bryophytes in spruce forests on hill slopes in

central Sweden. Wahlenbergia. 7: 141-153.

Southwood, T.R.E. & Kennedy, C.E.J. (1983) Trees as islands. Oikos 41: 359-371.

Sparrow, A.D. (1990) Floristic patterns in South Australian mallee vegetation and some

implications for conservation. Pp. 12-15. In: J.C. Noble, P.J. Joss & G.K. Jones

(eds) The Mallee Lands: A Conservation Perspective. (CSIRO: Melbourne).

Specht, R.L. (1981) Responses to Fires of Heathlands and Related Shrublands. Pp. 395-

416 In A.M. Gill, R.H. Groves & I.R. Noble (Eds) Fire and the Australian Biota

(Australian Academy of Science: Canberra).

Specht, R.L., Specht, A, Whelan, M.B. & Hegarty, E.E. (1995) Conservation Atlas of

Plant Communities in Australia. (Centre for Coastal Management & Southern

Cross University Press: Lismore).

Specht, R.L., Roe, E.M. & Boughton, V.H. (ed.) Conservation of Major Plant

Communities and Papua New Guinea. Australian Journal of Botany

Supplementary Series 7.

StatSoft (1994-1995) `STATISTICA for Windows'. (StatSoft: Tulsa).

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



307	 References

ter Braak, C.J.F. (1992) Permutation versus bootstrap significance tests in multiple

regression and ANOVA. Pp. 79-86. In: K.H. Jockel, G. Rothe & W. Sendler

(eds) Bootstrapping and Related Techniques. (Springer Verlag: Berlin).

ter Braak, C.J.F. (1987-1998) `CANOCO — a FORTRAN program for Canonical

Community Ordination'. (Microcomputer Power: New York).

ter Braak, C.J.F. (1986a) Canonical correspondence analysis: A new eigenvector

technique for multivariate direct gradient analysis. Ecology 67: 1167-1179.

ter Braak, C.J.F. (1986b) Weighted averaging, logistic regression and the Gaussian

response model. Vegetatio 65: 3-11.

ter Braak, C.J.F. & Prentice, I.C. (1988) A theory of gradient analysis. Advances in

Ecological Research 18: 271-317.

ter Braak, C.J.F. & Verdonschot, P.F.M. (1995) Canonical correspondence analysis and

related multivariate methods in aquatic ecology. Aquatic Sciences. 57: 255-289.

Thanos, C.A. & Rundel, P.W. (1995) Fire-followers in chaparral: nitrogenous

compounds trigger seed germination. Journal of Ecology 83: 207-216.

Thiollay, J.M. (1998) Distribution patterns and insular biogeography of south Asian

raptor communities. Journal of Biogeography25: 57-72.

Thornton, I.W.B. (1992) K.W. Dammerman – fore-runner of island equilibrium theory?

Global Ecology and Biogeography Letters 2: 145-148.

Tivy, J. (1971) Biogeography: a Study of Plants in the Ecosphere. (Oliver & Boyd:

Edinburgh).

Tracy, J.G. (1982) The Vegetation of the Humid Tropical Region of North Queensland.

(CSIRO: Melbourne).

Turner, F. (1903) The vegetation of the New England, New South Wales. Proceedings

of the Linnean Society of New South Wales 28: 406-442.

Turner, F. (1906) Botany of north-eastern New South Wales. Proceedings of the

Linnean Society of New South Wales 31: 365-392.

Twidale, C.R. (1982) Granite Landforms. (Elsevier: Amsterdam).

Underwood, A.J. (1992) Beyond the BACI: the detection of environmental impact on

populations in the real but variable world. Journal of Experimental Marine

Biology and Ecology 161: 145-178.

Uno, G.E. & Collins, S.L. (1987) Primary succession on granite outcrops in

southwestern Oklahoma Bulletin of the Torrey Botanical Club 114: 387-392.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



308	 References

Usher, M.B. (1979) Changes in the species-area relations of higher plants on nature

reserves. Journal of Applied Ecology 16: 213-215.

Vilenkin, B.Y. & Chikatunov, V.I. (1998) Co-occurrence of species with various

geographical ranges, and correlation between area size and number of species

in geographic scale. Journal of Biogeography 25: 275-284.

Vuilleumier, F. (1970) Insular biogeography in continental regions. I. The northern

Andes of South America. American Naturalist 104: 373-389.

Walker, E. (1982) Granite Wilderness. (International Colour Productions: Stanthorpe).

Walsh, N.G. & Entwisle, T.J. (ed.) (1994) Flora of Victoria. Vol. 2. (Inkata Press:

Melbourne).

Walsh, N.G. & Entwisle, T.J. (ed.) (1996) Flora of Victoria. Vol. 3. (Inkata Press:

Melbourne).

Walters, T.W. & Wyatt, R. (1982) The vascular flora of granite outcrops in the central

mineral region of Texas. Bulletin of the Torrey Botanical Club 109: 344-364.

Ward, J.V. (1995) Ecology of alpine streams. Freshwater Biology 32: 277-294.

Ward, S.A. & Thornton, I.W.B. (1998) Equilibrium theory and alternative stable

equilibria. Journal of Biogeography 25: 615-622.

Wardle, P. (1981) Is the alpine timberline set by physiological tolerance, reproductive

capacity, or biological interactions? Proceedings of the Ecological Society of

Australia 11: 53-66.

Ware, S. (1991) Influence of interspecific competition, light and moisture levels on

growth of rock outcrop Talinum (Portulacaceae). Bulletin of the Torrey

Botanical Club 118: 1-5.

Ware, S. (1990) Adaptation to substrate – and lack of it – in rock outcrop plants: Sedum

and Arenaria. American Journal of Botany 77: 1095-1100.

Ware, S. & Pinion, G. (1990) Substrate adaptation in rock outcrop plants: eastern

United States Talinum (Portulacaceae). Bulletin of the Torrey Botanical Club

117: 284-290.

Westman, W.E. (1983) Island biogeography: studies on the xeric shrublands of the inner

Channel Islands, California. Journal of Biogeography 10: 97-118.

Westoby, M. (1993) Biodiversity in Australia Compared with other Continents. Pp.

170-177 In: R.E. Ricklefs, D., Shuter (ed.). Species Diversity in Ecological

Communities. (University of Chicago Press: Chicago).

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



309	 References

Whitehead, D.R. & Jones, C.E. (1969) Small islands and the equilibrium theory of

insular biogeography. Evolution 23: 171-179.

Whitehouse, E. (1933) Plant succession on central Texas granite. Ecology 14: 391-405.

Whitney, G.G. & Moeller, R.E. (1982) An analysis of the vegetation of Mt Cardigan,

New Hampshire: a rocky, subalpine New England Summit. Bulletin of the

Torrey Botanical Club 109: 177-188.

Whittaker, R.H. (1960) Vegetation of the Siskiyou Mountains, Oregon and California.

Ecological Monographs 30: 279-338.

Whittaker, R.J. (1995) Disturbed island ecology. Trends in Ecology and Evolution 10:

421-425.

Whittaker, R.J. (1992) Stochasticism and determinism in island ecology. Journal of

Biogeography 19: 587-591.

Wiens, J.A. (1989) Spatial scaling in ecology. Functional Ecology 3: 385-397.

Wilcox, B.A. (1978) Supersaturated island faunas: a species-age relationship for lizards

on post-Pleistocene land-bridge islands. Science 199: 996-998.

Wilcox, B.A., Murphy, D.D., Ehrlich, P.R. & Austin, G.T. (1986) Insular biogeography

of the montane butterfly faunas in the Great Basin: comparison with birds and

mammals. Oecologia 69: 188-194.

Wilkinson, D.M. (1993) Equilibrium island biogeography: its independent invention

and the marketing of scientific theories. Global Ecology and Biogeography

Letters 3: 65-66.

Williams, C.B. (1964) Patterns in the balance of Nature and related problems in

Quantitative Ecology. (Academic Press: New York).

Williams, J.B. (1994) 'Bolivia'. Unpublished checklist. (University of New England:

Armidale).

Williams, J.B. (1992a) Flora of Gibraltar Range National Park: A checklist of vascular

plants. (University of New England: Armidale).

Williams, J.B. (1992b) Notes on the flora of Mt Yarrowyck west of Armidale.

Unpublished checklist. (University of New England: Armidale).

Williams, J.B. (1991a) Plants of Wattleridge', Backwater north east of Guyra.

Unpublished checklist. (University of New England: Armidale).

Williams, J.B. (1991b) List of plants seen at Strathbogie Aboriginal Centre.

Unpublished checklist. (University of New England: Armidale).

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



310	 References

Williams, J.B. (1972) The plants of Bald Rock State Park: A preliminary checklist.

Unpublished checklist. (University of New England: Armidale).

Williams, J.B. (1969) Plants recorded from Howell, south of Inverell, on granite hills.

Unpublished checklist. (University of New England: Armidale).

Williams, J.B. (1963) The vegetation of northern New South Wales from the eastern

scarp to the western slopes — a general transect. Pp. 41-52. In: R.F. Warner (ed.)

New England Essays. (University of New England: Armidale).

Williams, J.B. & Wissman, H.J. (1991) Torrington Region, New South Wales:

Checklist of Vascular Plants occuring on the Mole Granite and Associated

Rocks. Appendix H in G. Stewart, (ed.) Torrington Regional Draft Land

Assessment (New South Wales Department of Lands: Armidale).

Williams, J.E. & Gill, A.M. (1995) The impact of fire regimes on native forests in

eastern New South Wales. Environmental Heritage Monograph Series No. 2.

(National Parks & Wildlife Service of New South Wales: Sydney).

Williams, P. (1995) 'Floristic Patterns within and between Sedge-heath Swamps of

Gibraltar Range National Park, New South Wales'. B.Sc. Hons. Thesis.

(Department of Botany, University of New England: Armidale).

Williamson, M. (1989) The MacArthur and Wilson theory today: true but trivial.

Journal of Biogeography 16: 3-4.

Willmott, W.F. & Stephenson, P.J. (1989) Rocks and Landscapes of the Cairns District.

(Queensland Department of Mines: Brisbane).

Wilson, E.O. (1969) The species equilibrium. Brookhaven Symposium of Biology 22:

38-47.

Wilson, K.L. (1990) Muehlenbeckia. Pp. 284-287 In G.J. Harden (Ed.) Flora of New

South Wales Vol. 1 (New South Wales University Press: Kensington).

Wilson, M.V. & Schmida, A. (1984) Measuring beta diversity with presence-absence

data. Journal of Ecology 72: 1055-1064.

Winning, G. (1991) Some problems in determining the boundaries of Sepp 14 wetlands.

Wetlands (Australia) 11: 10-31.

Winterringer, G.S. & Vestal, A.G. (1956) Rock-ledge vegetation in southern Illinois.

Ecological Monographs 26: 105-130.

Wiser, S.K., Peet, R.K. & White, P.S. (1996) High-elevation rock outcrop vegetation of

the southern Appalachian Mountains. Journal of Vegetation Science 7: 703-722.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith



311	 References

Woodroffe, C.D. (1986) Vascular plant species-area relationships on Nui Atoll, Tuvalu,

Central Pacific: a reassessment of the small island affect. Australian Journal of

Ecology 11:21-31.

Wright, D.H. & Reeves, J.H. (1992) On the meaning and measurement of nestedness of

species assemblages. Oecologia 92: 416-428.

Wright, D.H., Patterson, B.D., Mikkelson, G.M., Cutler, A. & Atmar, W. (1998) A

comparative analysis of nested subset patterns of species composition.

Oecologia 113: 1-20.

Wright, S.J. (1985) How isolation affects rates of turnover of species on islands. Oikos

44: 331-340.

Wyatt, R. (1997) Reproductive ecology of granite outcrop plants from the south-eastern

United States. Journal of the Royal Society of Western Australia 80: 123-129.

Wyatt, R (1984a) The evolution of self-pollination in granite outcrop species of

Arenaria (Caryophyllaceae). I. Morphological correlates. Evolution 38: 804-816.

Wyatt, R. (1984b) The evolution of self-pollination in granite outcrop species of

Arenaria (Caryophyllaceae). IV. Correlated changes in the gynoecium.

American Journal of Botany71: 1006-1014.

Wyatt, R. (1983) Reproductive biology of the granite outcrop endemic Sedum pusillum

(Crassulaceae). Systematic Biology 8: 24-28.

Wyatt, R. (1981) Ant-pollination of the granite outcrop endemic Diamorpha smallii

(Crassulaceae). American Journal of Botany 68: 1212-1217.

Wyatt, R. (1977) Arenaria alabamensis: a new combination for a granite outcrop

endemic from North Carolina and Alabama. Bulletin of the Torrey Botanical

Club 104: 243-244.

Wyatt, R. & Fowler, N.L. (1977) The vascular flora and vegetation of the North

Carolina granite outcrops. Bulletin of the Torrey Botanical Club 104: 245-253.

Wyatt, R. & Stoneburner, A. (1996) Range extensions for some cryptogams from

granite outcrops in Alabama. The Bryologist 85: 405-409.

Yiming, L., Nieme14, J. & Dianmo, L. (1998) Nested distribution of amphibians in the

Zhoushan archipelago, China: can selective extinction cause nested subsets of

species? Oecologia 113: 557-564.

Floristics & Biogeography of the Granitic Outcrop Flora of the New England Batholith


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	References_Hunter.PDF
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36


