2010, p. 9). (Note that this statement applies to a large section of the Clarence
River catchment and therefore is not solely directed at the floodplain).

The increase in canopy density could be due to the introduction of
environmental laws (Pain & Wright 2003) and increased environmental
awareness in the community since the 1970s. A hypothesis requiring further
research, but supported by the 1942 canopy density data (Figure 7.7), is that,
prior to the introduction of these environmental laws, land managers would clear
any trees that grew on the river banks. Once this regime of tree control was
stopped, the fertile environment of the riparian zone enabled the natural growth of
trees and the observed increase in canopy density (Figure 7.6).

Table 7.4. The most abundant overstorey and mid-stratum species across all 38 ground

survey sites

An environmental target could be to continue with the trend of increasing
riparian width and canopy density, and to seek to achieve the pre-European status
(a full canopy and an average width of 200-300 m). However, both of these
factors would have to be increased considerably (Figure 7.8), and it would
necessitate the removal of infrastructure and agriculture from the streamside
levees. Dufour and Piégay (2009) argued that, as river systems are dynamic, the

aim of restoration back to a pre-impact or reference state may be impossible due
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to the complex trajectories that a river system may follow. They preferred an
objective-based strategy that reflects the practical limitations of developing
sustainable landscapes and the emerging importance of accounting for human
services of the targeted ecosystem. As the streamside levees are the high point of
the floodplain, they are important for human services, and a rainforest
recreation program based on the currently available riparian land should be
considered initially (Figure 7.8). The increase in canopy density is a positive first
step, but species diversity is currently low (Table 7.4) and considerably less
thanHodgkinson’s (1845) ‘almost endless variety of trees’.

L]
Pre-European status

Requirements of roads,
infrastructure and agriculture
limiting significant expansion of the
width of the riparian zone

AR

2000 @ _ == >
A e ~ The long term aim would be to
a) Y| @ 1942 increase species diversity

Width of zone available for riparian rainforest

E
Y

Species diversity/density

a) This expansion has occurred due to stream meander
processes

b} Mainly an increase in density, species diversity still low

Figure 7.8. Conceptual model of the status of the riparian rainforest on the Clarence River
floodplain

There has been an increase in the width of the riparian zone since 1942 (Figure
7.3) which, in some of thefloodplain streams, has been caused by the stream
becoming narrower (Table 7.2a). In a temporal aerial photography study of the
Tagliamento River (ltaly), Zanoni et al. (2008) observed a narrowing of the
channel width over a 21-year period, which they attributed to three factors, one
being a major increase in the tree and shrub cover. On the Clarence River
floodplain, the observed increase in canopy density would support this
interaction between vegetation and stream width. In addition, field observations

showed that streamside roads and houses were often protected by rock revetment
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work. Usually, accretion has continued on the opposite side, resulting in a
narrower stream (Figure 7.9). It is suggested that rock revetment work and the

increase in vegetation are interacting to determine stream width.

Most of the increase in riparian width was less than 10 m, but 15 per cent of the API
survey points recorded an increase of 10 to 100 m (Figure 7.5). It is this land
that could provide an opportunity to recreate areas of riparian rainforest.

This ‘new’ land has been formed by the natural meander pattern of the floodplain
streams. Stream meander will cause erosion on the outside of a bend and
accretion on the inside. The movement of materials within streams and across
floodplains is a complex process of fluvial geomorphology. Sediment emanating
from the catchment (Prosser et al. 2001), the variable cycle of floods (Warner
1994), and the ebb and flow of tidal estuarine processes (Eyre 1998) are some of

the factors influencing the rate of erosion, meander and deposition.

Figure 7.9. Middle Channel illustrating the effect of stream meander on the riparian zone.
The top meander has aspects of Scenario A and B, with the road on the right protected by
rock revetment work. The bottom meander is a typical Scenario C with a large increase in
the riparian zone, which has filled with a full canopy of forest. The scenarios are detailed in
Table 7.5 and Figure 7.10

Similar to its role in the narrowing of streams, the presence of streamside

vegetation is an important factor in erosion control. Removal of vegetation has
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been shown to increase the rate of stream bank erosion by a factor of 2.1
(Sacramento River, California; Micheli et al. 2004) to 6.5 (Daintree River, Northern
Australia; Bartley et al. 2008). However, vegetation will slow the rate of, but not
stop, erosion, and erosion needs to be managed accordingly.

Two options exist: allow the stream banks to continue to erode, or instigate rock
revetment work to halt this movement. A cost benefit analysis will determine which
option is most suitable. The Clarence Valley Council has opted at times to
protect infrastructure ($4.0 m and 51 000 t of rock to protect the township of
Ulmarra) and at other times not to do so (e.g. closed a road to the south of Palmers
Island village). There is also a plan to move a 7 km road on the western side of
Woodford Island to the other side of the houses (Blumberg 2004).

In these three cases, the side opposite to the eroding bank of the Clarence River
has accreted, potentially providing new opportunities for riparian forest. In effect,
floodplain erosion, when correctly managed, may provide environmental benefits,
especially when the other side of the stream is considered (Florsheim et al. 2008).
Taking it a step further, Larsen et al. (2007) used geomorphic modelling at two
sites to show how long-term planning at the landscape level can be used to
integrate the needs of both habitat conservation and human infrastructure

protection.

On the accreting side of the river, two options exist for the landward boundary of
the riparian zone. For fixed assets (e.g. roads, houses, a line of trees), the
boundary will stay where it is and the riparian zone will become wider. For
situations where the landward boundary is on the waterline (i.e. no riparian zone
exists, as defined in this study — the landward boundary being where human
activity starts), the ‘boundary’ will move as the streamside boundary accretes

and there will be no gain in the riparian zone.

This is illustrated at Palmers Channel, where the adjacent land use has a high
proportion of cultivation. The stream has become narrower, but so too has the total
width from one landward boundary of the riparian zone across the stream to the
other landward boundary (Table 7.2b). One farmer recalled his father stating that
they are now growing cane where the cane punts used to be moored against the

134



bank. A band of trees has become established on this farm and these trees now act
as a fixed boundary (as in the first option), preventing further expansion of the

area of cultivation.

Observations of the 2001 photos indicate that this sequence of events is fairly
representative of cultivation land (e.g. the top meander in Figure 7.9 and trend data
in Table 7.3). For grazing land, a landward riparian boundary does not exist, unless
a fence has been erected, which is rare on the Clarence River floodplain. Those
fences that were observed during field visits were placed as close to the water as
possible.

These options can be combined to produce four scenarios that result in varying
outcomes for the width of the stream and riparian zone (Table 7.5 and
illustrated in Figure 7.10). Overlaying the cadastral layer on the 2001 aerial
photograph illustrates three of these four scenarios (Figure 7.9). When compared
to an old parish map (Parish of Harwood, 1919), the cadastral layer is a fair
representation of where the stream boundaries were in the early 20th century.
These scenarios do not include situations where the landward boundary has
moved outwards due to a change in regulations (e.g. minimum riparian width
legislation) or natural reafforestation (Table 7.3), but merely the processes as a

consequence of natural stream meander.

Table 7.5. The effect on the riparian zone of stream meander on a floodplain

Movement of the riparian Scenario

boundaries A B C D

Accreting side Landward Stationary Moves in Stationary Moves in
Streamside Accretes Accretes Accretes Accretes

Eroding side Streamside Riprap* Riprap Erodes Erodes
Landward Stationary Stationary Moves out Moves out

Result

Total landward to landward Constant Narrower Wider Constant

distance

Stream width Narrower Narrower Constant Constant

Riparian width Wider Constant Wider Constant or wider

Occurrence Common Was Common Rare*#*

common,
now rare**

* Riprap — Rock revetment work.

** Where the adjacent land use area is cultivation, the boundary did move, but at some stage a line of trees
has developed and it is now a Scenario A or C situation. It is still common where the adjacent land use is
grazing with no riparian fencing.
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Figure 7.10. Diagrammatic representation of the change in the width of the riparian zone
due to the combined effect of stream meander and movement (or not) of the landward
boundary (Riprap — Rock revetment work)

There is one section of the river along the road from the Pacific Highway to Yamba
opposite the Harwood sugar mill that highlights the results of this study. Until 1974,
when river transport was last used to carry cane to the mill, this section of the river
was used to store the cane punts during the non-harvest period (Shortt 1980). The
punts could be easily seen from the road, as there was minimal vegetation
between the road and the river. Now, thereisa 70 mwide band of mangroves
growing where the punts used to float in the river 40 years ago. This area is also
starting to silt up with flood mud (unpublished data), and an 8 m tall fig tree (Ficus
macrophylla), one of the emergent species of the original rainforest, is now
growing in the middle of this band of mangroves. It is changes like these that
provide encouragement that, with some guidance, re-creation of some of the
riparian rainforest may be possible.

Conclusions

This study has shown that the natural meander tendencies of a stream in a
floodplain are causing the riparian zone to become wider with significant
expansion in some areas. Potentially, this is providing an opportunity for the re-
creation of the original riparian rainforest without the need to establish separate
reserves. However, due to the limited occurrence of suitable and viable seed
sources, natural regeneration has been limited and local seed sources for
revegetation projects are a scarce and precious resource (J. Mousley, pers.
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comm.). At least three projects have established some small areas of riparian
rainforest and the ongoing issues of flying foxes (Pteropus spp.) roosting near the
Maclean High School is providing some impetus in the provision of additional
rainforest habitat (Silver 2010). Rainforest reconstruction is a difficult and long-
term project (Harden et al. 2004; Anon. 2005) under the best of scenarios, and for
the Clarence River floodplain, this looks to be a very long-term project (which
will be difficult to implement under the usual three-year funding arrangements).
Sites are available, but the initial focus of any rainforest reconstruction project
should be securing suitable seed supplies.

For stakeholders involved in the management of floodplain streams, this study
has shown that erosion needs to be assessed in the context of stream meander,
infrastructure protection, and the availability of natural vegetative streamside
protection. In many cases, the erosion may be considered a normal aspect of a
resilient floodplain ecosystem (Florsheim et al. 2008). Furthermore, the
changes in environmental laws have probably had a positive effect on the
riparian vegetation, with an increase in the number of trees observed. The
ongoing challenge is to minimise the occurrence of weedy species and to

promote increased speciesbiodiversity.
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8 Conclusion

Each theme has contributed a building bock to understanding the nature of the pre-
European vegetation on the Clarence floodplain. In general, the pre-European
vegetation can be described as a riparian rainforest on the fertile alluvial levees
behind which was a patchwork of open forest and open woodland transitioning into
either reedy or tea tree swamps. It is suggested that, to some extent, the patchwork
of open forest and open woodland was maintained by mosaic pattern burning by the
local Yaegal and Gumbayngir people, with any one patch being burnt a number of
years apart. At the time of closer settlement of the floodplain during the 1860s the
open woodland ‘flats’ of the Backplain habitat were transitioning to open forest
(subtropical coastal floodplain forest and swamp sclerophyll forest). It is suggested
that this occurred due to a combination of factors including:

(i) graziers using annual, cooler late winter fires,

(il) a possible drier period favouring a mass germination of forest species and

(iii) some disruption, due to conflict with the invading Europeans, to the traditional

use of fire by Aborigines.

There were however, two exceptions to this conceptual model, both of which have
similar characteristics. The riparian rainforest boundary in the Ulmarra region and the
patches of non-riparian rainforest, both extended well into the less fertile backplain

soils.

It has been noted that some vegetation patches, including rainforest, were protected
by Aborigines by starting their fires on the margins of these patches and burning out
from them (Kohen 1996; Russell-Smith et al. 1997). Often these patches were
associated with spiritual/ceremonial prohibitions. This method of burning could
provide a possible explanation for the exceptions observed on the Clarence
floodplain. The local Aboriginal tribes may have burnt away from the non-riparian
rainforest and towards the riparian rainforest. Burning towards the riparian rainforest
would have afforded easier access through the rainforest to the stream by keeping
the edges tidier and the band as narrow as possible. The Ulmarra region is near the
boundary of the Yaegal and Gumbayngir tribes, which may have caused an
alternative method of management of the landscape. Under this scenario the role of
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soil fertility in determining the landward boundary of the rainforest would tend to be

less important with soil moisture and fire more important.

The vegetation conceptual model and the exceptions to this, with the explanations
discussed above are graphically displayed in Figure 43. This proposed conceptual
model is relevant for the region above Maclean, where flood height was shown to be
an indicator of the soil moisture content critical for rainforest survival. Below Maclean
ground height was found to be the critical indicator of rainforest extent. For the
floodplain below Maclean it is expected that Boundaryse; will be close to a Height of
0.92m AHD. Due to the relatively low landscape, the equivalent difference in height
between Boundarys, and Depthig=3.54m in Figure 43 for the floodplain above
Maclean is expected to be negligible for this section of the floodplain. Under the
assumptions for this conceptual model, this could mean that the role of fire in
determining Boundary.s below Maclean is masked by the optimal soil and water
parameters for Boundaryy; being at about the same ground height.
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Figure 43. Proposed conceptual model of the change in the structure of floodplain vegetation
from pre-European time to the present for the region upstream of Maclean (in the absence of
the clearing for agriculture). Note that only the minor Backplain-open woodland sub-habitat is
displayed. Depthyoo = 1 in @ 100yr flood height less ground height.

The implications of the findings of the present study are also graphically displayed on
a modification to a section of Keith & Scott’s (2005) model of the New South Wales
coastal floodplain vegetation (Figure 19). In this modification (Figure 44), soil
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moisture is a major factor in determining the extent of rainforest. It is suggested that
rainforest species will be more resistant to attack from fire under higher soil fertility
conditions, thus explaining the relationship between Boundary,s and Boundarysgi
(Table 3) for the main group. In the absence of fire the landward boundary of the
rainforest was able to extend into less fertile soils until water logging became too
great for the survival of the majority of rainforest species. To reflect this, the proposed
Clarence modified vegetation conceptual model (Figure 44) questions how far into

the poorer soil that rainforest can extend under moderate soil moisture conditions.

y The limit of rainforest due to soil moisture.

This zone could be occupied by palm forest and has

Lowland Rainforest
on Floodplains

been acknowledged as such on Keith and Scott’s
(2005) model. Palm forest is a minor rainforest
suballiance on the Clarence and has been left off

this diagram.

"~ The riverbank alluvials and backplain soil boundary,

which is the extent of rainforest in the presence of fire.

Soil fertility

= Rainforest extent without fire: extending into the

poorer soils.

/ / Fresh%ter Wetland

Swamp Sclerophyll - 5 s
These arrows are questioning whether soil fertility is

Forest on Floodplains o) i ) i
a limiting factor for rainforest extent in moderate soil

moisture situations

Soil moisture

Figure 44. Proposed Clarence modification of a section of Keith & Scott’s (2005) model

(Figure 19) of the New South Wales coastal floodplain vegetation.

These conceptual models are valid for a landscape almost devoid of European
influence (there was some during the transition phase in Figure 43). However, the
floodplain was rapidly cleared and developed for agriculture and habitation leaving
minimal remnant vegetation (Chapter 7). The narrow band of riparian vegetation that
remains is species poor compared to the pre-European rainforest, but forest canopy
cover is increasing again (Chapter 7, Figures 7.6 & 7.7). With a grant received mid-
2012, Floodplain Services, Clarence Valley Council (Wilson & Murphy pers. comm.)
will begin the long process of implementing the strategic goals from the Clarence
Valley Council’s Riparian Action Strategy, which are involved in improving vegetation
outcomes (Ensbey 2011). The present study will add value to the floodplain species
list of Mousley (2011) and will be beneficial in providing guidance to the successful

implementation of any rehabilitation and revegetation work. In particular the proposed
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conceptual model of rainforest extent (Figure 43), the proposed conceptual model of
the occurrence and arrangement of the suballiances in the riparian rainforest (Figure
42), the list of most abundant species in each suballiance (Appendix VI) and
suggested sites (Rose unpublished data) will be of help. In this way it is hoped that a
broader range of rainforest species can become established on the floodplain so that
they can begin the natural process of self-propagation in the fertile alluvial soils on
the levees of the Clarence floodplain.

8.1 Summary of findings

The present study has resulted in a number of findings which are summarised below:

(i) The pre-European vegetation on the streamside levees was a band of rainforest

approximately 100-600m wide, with the band narrower towards the mouth of the
river.

(i) The extent of the riparian rainforest as mapped on the original surveyors’
portion plans correlated strongly with the fertile riverbank alluvial soil type. The
rainforest partially colonised the sandy ridges soil type.

(iii) Two exceptions to the correlation of the extent of the riparian rainforest with the
alluvial soil type suggest that soil moisture and fire may have a greater role in
determining the extent of the rainforest on the floodplain than soil fertility.

(iv)Upstream of Maclean where the river passes through a bedrock ridge, the
height of the landscape where soil moisture is too saturated to support
rainforest was related to the height of the 1 in a 100 year flood.

(v) Downstream of Maclean, the extent of the rainforest was not influenced by flood
height, but ground height of 0.92m AHD.

(vi)A case was presented to suggest that the mixed open forest / open woodland
landscape of the floodplain behind the riparian rainforest was maintained by
patchwork burning of the floodplain by the local Aboriginal tribes at strategic
times of the year, with any one patch being burnt a number of years apart.

(vii) A case was also presented that the open woodland landscape between the
rainforest and the backswamps was transitioning to an open forest, due to a
combination of three factors:

e graziers using annual, cooler late winter fires,

e a possible drier period favouring a mass germination of forest species and
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e some disruption, due to conflict with the invading Europeans, to the
traditional use of fire by Aborigines.

(viii) The open forest and open woodland was cleared as it was being taken up by
farmers seeking additional land behind their fertile alluvial blocks.

(ix) A proposed conceptual model of the location of rainforest suballiances across
the floodplain levee system was generated using historical data applied to
abundance in present day remnants cross referenced with ecological
information.

(x) The methodology used to create the rainforest suballiance conceptual model
found some supporting evidence that rainforest species from the Clarence
floodplain have a greater relationship to communities to the south than those to
the north. This would suggest that any seed for rainforest re-establishment that
cannot be found on the Clarence floodplain should be sourced from the south.

(xi)A comparison of aerial photographs (1942 Vs 2001) showed that there has
been an increase in vegetation in the narrow riparian zone (Defined for this part
of the study as that area between human activities and the stream).

(xii) This comparison also showed that the stream is moving, although at slower
rates than in other parts of the world. In addition, many of the streams are
becoming narrower (e.g. the main channel was on average 8.4m narrower). As
a consequence of these two geomorphological changes and with a fixed human
boundary (e.g. a road or a fence) some of the riparian areas are becoming
wider. Some of these sites could be suitable for rainforest re-establishment
activities.

(xiii) When forest was present in the riparian zone, the vegetation consisted mainly
of a native overstorey with a weedy understorey.

(xiv) Species diversity in the riparian zone was low especially when compared to
the original rainforest.

144



9 Bibliography

Abbe, TB & Montgomery, DR 1996. Large woody debris jams, channel hydraulics
and habitat formation in large rivers. Regulated Rivers: Research &
Management 12: 201-221.

Adam, E, Mutanga, O & Rugege, D 2010. Multispectral and hyperspectral remote
sensing for identification and mapping of wetland vegetation: a review.
Wetlands Ecology and Management 18: 281-296.

Adams, PN, Slingerland, RL & Smith, ND 2004. Variations in natural levee
morphology in anastomosed channel flood plain complexes. Geomorphology
61:127-142.

Adzmi, Y, Suhaimi, WC, Amir Husni, MS, Mohd Ghazali, H, Amir, SK & Baillie, |
2010. Heterogeneity of soil morphology and hydrology on the 50 ha long-term
ecologoical research plot at Pasoh, Peninsulah Malaysia. Journal of Tropical
Forest Science 22: 21-35.

Amoros, C & Bornette, G 2002. Connectivity and biocomplexity in waterbodies of
riverine floodplains. Freshwater Biology 47: 761-776.

Andersen, AN, Cook, GD, Corbett, LK, Douglas, MM, Eager, RW, Russell-Smith, J,
Setterfield, SA, Williams, RJ & Woinarski, JCZ 2005. Fire frequency and
biodiversity conservation in Australian tropical savannas: implications from the
Kapalga fire experiment. Austral Ecology 30: 155-167.

Anon 2005. Subtropical Rainforest Restoration. A practical manual and data source
for landcare groups, land managers and rainforest regenerators, The Big
Scrub Rainforest Landcare Group. Bangalow, NSW.

Apan, AA, Raine, SR & Paterson, MS 2002. Mapping and analysis of changes in the
riparian landscape structure of the Lockyer Valley catchment, Queensland.
Landscape and Urban Planning 59: 43-57.

Arroyo, LA, Johansen, K, Armston, J, Phinn, S & Pascual, C 2008. Integration of
LIDAR and QuickBird imagery for mapping riparian zones in Australian tropical
savavvas. Proceedings of SilviLaser 2008: 8th International Conference on
LiDAR Applications in Forest assessment and Inventory, Edinburgh, UK.

Ash, J 1988. The Location and Stability of Rainforest Boundaries in North-Eastern
Queensland, Australia. Journal of Biogeography 15: 619-630.

Ashraf, S, Brabyn, L, Hicks, BJ & Collier, K 2010. Satellite remote sensing for
mapping vegetation in New Zealand freshwater environments: A review. New
Zealand Geographer 66: 33-43.

Ashton, DH 1976. The development of even-aged stands of Eucalyptus regnans F.
Muell. in Central Victoria. Australian Journal of Botany 24: 397-414.

Baker, DWA 1967, Lang, John Dunmore (1799-1878), Australian Dictionary of
Biography, National Centre of Biography, Australian National University,

145



http://adb.anu.edu.au/biography/lang-john-dunmore-2326/text2953, accessed
13 June 2012.

Baldwin, J 1996. Draft Land and Water Management Plan for Tuckean Swamp,
Richmond River County Council, Lismore, NSW.

Banfai, DS & Bowman, DMJS 2005. Dynamics of a savanna-forest mosaic in the
Australian monsoon tropics inferred from stand structures and historical aerial
photography. Australian Journal of Botany 53: 185-194.

Bartley, R, Keen, RJ, Hawdon, AA, Disher, MG, Kinsey-Henderson, AE & Hairsine,
PB 2008. Bank erosion and channel width change in a tropical catchment.
Earth Surface Processes and Landforms 33: 2174-2200.

Baur, GN 1965. Forest types in New South Wales, Research Note No. 17, Forestry
Commission of N.S.W. Sydney.

Bawden, T 1886. The lectures of Thomas Bawden - Early days in the Clarence
District, Clarence River Historical Society Inc. Grafton, NSW. (Originally
printed in the Grafton Argus).

Beeson, CE & Doyle, PF 2007. Comparison of bank erosion at vegetated and non-
vegetated channel bends. Journal of the American Water Resources
Association 31: 983-990.

Belbin, L 1993. PATN: Pattern Analysis Package, CSIRO: Canberra.

Bendix, J & Hupp, CR 2000. Hydrological and geomorphological impacts on riparian
plant communities. Hydrological Processes 14: 2977-2990.

Benson, JS 2006. New South Wales Vegetation Classification and Assessment:
Introduction - the classification, database, assessment of protected areas and
threat status of plant communities. Cunninghamia 9: 331-382.

Bentrup, G 2008. Conservation buffers: design guidelines for buffers, corridors, and
greenways., Gen. Tech. Rep. SRS-109. Department of Agriculture, Forest
Service, Southern Research Station, Asheville, NC.

Benz, UC, Hofmann, P, Willhauck, G, Lingenfelder, | & Heynen, M 2004. Multi-
resolution, object-oriented fuzzy analysis of remote sensing data for GIS-ready
information. Journal of Photogrammetry & Remote sensing 58: 239-258.

Bertoldi, W, Gurnell, A, Surian, N, Tockner, K, Zanoni, L, Ziliani, L & Zolezzi, G 2009.
Understanding reference processes: linkages between river flows, sediment
dynamics and vegetated landforms along the Tagliamento River, ltaly. River
Research and Applications 25: 501-516.

Bickford, S & Mackey, B 2004. Reconstructing pre-impact vegetation cover in
modified landscapes, using environmental modelling, historical surveys and
remnant vegetation data: a case study in the Fleurieu Peninsula, South
Australia. Journal of Biogeography 31: 787-805.

Blaschke, T 2010. Object based image analysis for remote sensing. Journal of
Photogrammetry & Remote Sensing 65: 2-16

146



Blumberg, G 2004. Woodford Dale Riverbank Erosion Management Plan, Produced
for Clarence Valley Council.

Bond, WJ 2008. What Limits Trees in C4 Grasslands and Savannas? Annual Review
of Ecology, Evolution, and Systematics 39: 641-659.

Bond, WJ & Midgley, GF 2012. Carbon dioxide and the uneasy interactions of trees
and savannah grasses. Philosophical Transactions of the Royal Society,
Biological Sciences 367:601-612.

Bond, WJ, Cook, GD & Williams, RJ 2012. Which trees dominate in savannas? The
escape hypothesis and eucalypts in northern Australia. Austral Ecology:
Online version published before inclusion in an issue.

Booth, DT, Cox, SE & Simonds, G 2007. Riparian monitoring using 2-cm GSD aerial
photography. Ecological indicators 7: 636-648.

Bornette, G, Tabacchi, E, Hupp, C, Puijalon, S & Rostan, JC 2008. A model of plant
strategies in fluvial hydrosystems. Freshwater Biology 53: 1692-1705.

Bowman, DMJS 1998. The impact of Aboriginal landscape burning on the Australian
biota. New Phytologist 140: 385-410.

Bowman, DMJS 2000. Australian Rainforests. Islands of green in a land of fire.
Cambridge University Press. Cambridge, UK.

Bowman, DMJS, Walsh, A & Milne, DJ 2001. Forest expansion and grassland
contraction within a Eucalyptus savanna matrix between 1941 and 1994 at
Litchfield National Park in the Australian monsoon tropics. Global Ecology and
Biogeography 10: 535-548.

Bren, LJ 1998. The geometry of a constant buffer-loading design method for humid
watersheds. Forest Ecology and Management 110: 113-125.

Brook, BW 2006. Postcards from the past: charting the landscape-scale conversion
of tropical Australian savanna to closed forest during the 20th century.
Landscape Ecology 21: 1253-1266.

Brooks, AP & Brierley, GJ 1997. Geomorphic responses of lower Bega River to
catchment disturbancs, 1851-1926. Geomorphology 18: 291-304.

Brooks, AP, Brierley, GJ & Millar, RG 2003. The long-term control of vegetation and
woody debris on channel and flood-plain evolution: insights from a paired
catchment study in southeastern Australia. Geomorphology 51: 7-29.

Budke, J, Jarenkow, J & Oliveira-Filho, A 2007. Relationships between tree
component structure, topography and soils of a riverside forest, Rio Botucarai,
Southern Brazil. Plant Ecology 189: 187-200.

Bunn, SE, Pussey, BJ & Price, PE 1993. Ecology and Management of Riparian
Zones in Australia, LWRRDC Occasional Paper Series no. 5/93.

Bureau of Meteorology 2011, Climate data, Yamba, viewed 15.2.2011
<http://www.bom.gov.au/climate/averages/tables/cw_058012.shtml>.

147



Bureau of Meteorology 2012a, Climate data Grafton City Council 1867-1966, station
now closed, viewed 30.7.2012,

http://www.bom.gov.au/jsp/ncc/cdio/weatherData/av?p_nccObsCode=139&p__
display_type=dataFile&p_startYear=&p_c=&p_stn_num=058024

Bureau of Meteorology 2012a, Climate data Grafton Olympic Pool, 1966-2011,
viewed 30.7.2012,

http://www.bom.qgov.au/jsp/ncc/cdio/weatherData/av?p nccObsCode=139&p
display type=dataFile&p startYear=&p c=&p stn num=058130.

Bureau of Meteorology (n.d.) http://www.bom.gov.au/nsw/flood/northcoast.shtml At
this site a four day plot of the tidal range can be viewed by clicking on the
coloured triangle at the town of interest.

Campbell, WS 1922. Discovery of, and Later Developments in, the North-Eastern
Portion of New South Wales. The Royal Australian Historical Society Journal
and Proceedings 8: 289-317.

Carron, W 1872a. Timber Reserves in the Clarence River District. The Sydney
Morning Herald. 19 August.

Carron, W 1872b. Timber Reserves (Report on - In Clarence, Richmond and Tweed
River Districts). Legislative Assembly New South Wales: 861-872.

Catterall, CP 1993. The importance of riparian zones to terrestial wildlife. Ecology
and Management of Riparian Zones in Australia. SE Bunn, BJ Pusey and P
Price, LWRRDC Occasional Paper Series no. 5/93: 41-52.

CFEP 2012 www.clarence.nsw.gov.au/cp_content/resources/0826809.pdf (viewed
27.2.2012)

Chazdon, RL, Colwell, RK, Denslow, JS & Guariguata, MR 1998. Statistical methods
for estimating species richness of woody regeneration in primary and
secondary rain forests of Northeastern Costa Rica. Forest biodiversity
research, monitoring and modeling: conceptual background and old world
case studies: 285-309.

Clancy, G 1983. Clarence Estuary Natural Heritage Study, North East NSW, NSW
National Parks and Wildlife Service, Grafton Regional Office.

Clark, DB, Palmer, MW & Clark, DA 1999. Edaphic factors and the landscape-scale
distributions of tropical rain forest trees. Ecology 80: 2662-2675.

Cobourn, J 2006. How Riparian ecosystems are protected at Lake Tahoe. Journal of
the American Water Resources Association 42: 35-43.

Corenblit, D, Tabacchi, E, Steiger, J & Gurnell, AM 2007. Reciprocal interactions and
adjustments between fluvial landforms and vegetation dynamics in river
corridors: A review of complementary approaches. Earth Science Reviews 84
56-86.

148



Coroi, M, Skeffington, MS, Giller, P, Gormally, M & O'Donovan, G 2006. Using GIS in
the mapping and analysis of landscape and vegetation patterns along streams
in southern Ireland. Biology and Environment 106B: 287-300.

Cottam, G 1949. The Phytosociology of an oak woods in southwestern Wisconsin.
Ecology 30: 271-287.

Cottam, G & Curtis, JT 1956. The use of distance measures in phytosociological
sampling. Ecology 37: 451-460.

Cottam, G, Curtis, JT & Hale, BW 1953. Some sampling characteristics of a
population of randomly dispersed individuals. Ecology 34: 741-757.

Cumbrae-Stewart, FWS 1934. The Discovery of the Clarence River. The Royal
Australian Historical Society Journal and Proceedings 19: 324 - 325.

Curran, TJ, Clarke, PJ & Warwick, NWM 2009. Water relations of woody plants on
contrasting soils during drought: does edaphic compensation account for dry
rainforest distribution? Australian Journal of Botany 57: 629 - 639.

CVC 2011a. Historic flood peak heights at Grafton since 1839, PDF updated as
needed and obtainable from Clarence Valley Council, Floodplain Services.

CVC 2011b www.clarence.nsw.gov.au/cmst/cvc009/Ip.asp? cat=212 viewed
11/7/2011).

CVC n.d. GIS data layer of the Clarence River floodplain. Floodplain Services,
Clarence Valley Council, Grafton.

Davidson, L & Wilson, P 2003. Palmers Channel comparative acid neutralisation
demonstration, Clarence River County Council, Grafton NSW.

De Caceres, M & Wiser, SK 2012. Towards consistency in vegetation classification.
Journal of Vegetation Science 23: 387-393.

Décamps, H, Pinay, G, Naiman, RJ, Petts, GE, McClain, ME, Hillbricht-llkowska, A,
Hanley, TA, Holmes, RM, Quinn, J, Gibert, J, Planty Tabacchi, A, Schiemer, F,
Tabacchi, E & Zalewski, M 2004. Riparian zones: where biogeochemistry
meets biodiversity in management practice. Polish Journal of Ecology, 52: 3—
18.

de Rose, R, Wilson, DJ, Bartley, R & Wilkinson, S 2005. Riverbank erosion and its
importance to uncertainties in large-scale sedimant budgets. Proceedings of
symposium on Sediment Budgets,1 held during the Seventh IAHS Scientific
Assembly Foz do Iguacu, Brazil.

Dixon, I, Douglas, M, Dowe, J & Burrows, D 2006. Tropical Rapid Appraisal of
Riparian Condition Version 1 (for use in tropical savanahs), Land & Water
Australia, Canberra.

Donders, TH, Wagner, F & Visscher, H 2006. Late Pleistocene and Holocene
subtropical vegetation dynamics recorded in perched lake deposits on Fraser
Island, Queensland, Australia. Palaeogeography, Palaeoclimatology,
Palaeoecology 241: 417-4309.

149



Dufour, S & Piégay, H 2009. From the myth of a lost paradise to targeted river
restoration: Forget natural references and focus on human benefits. River
Research and Applications 25: 568-581.

Duivenvoorden, JE 1995. Tree species composition and rain forest-environment
relationships in the middle Caqueta area, Colombia, NW Amazonia. Plant
Ecology 120: 91-113.

Dunford, R, Michel, K, Gagnage, M, Piégay, H & Trémelo, M-L 2009. Potential and
constraints of unmanned aerial vehicle technology for the characterisation of
Mediterranean riparian forest. International journal of remote sensing 30:
4915-4935.

Dunham, KM 1989. Vegetation-environment relations of a Middle Zambezi floodplain.
Plant Ecology 82: 13-24.

Duque, A, Sanchez, M, Cavelier, J & Duivenvoorden, JF 2002. Different floristic
patterns of woody understorey and canopy plants in Colombian Amazonia.
Journal of Tropical Ecology 18: 499-525.

Durst, JD & Ferguson, JM 2000. Buffer strip function and design.
http://forestry.alaska.gov/pdfs/1LitBufferDesign8-7-00.pdf.

Ellison, JC 2008. Long-term retrospection on mangrove development using sediment
cores and pollen analysis: A review. Aquatic Botany 89: 93-104.

Ensbey, F 2010. Clarence Valley Council Riparian Action Strategy. Clarence Valley
Council, Grafton.

Ernst, AG, Warren, DR & Baldigo, BP 2012. Natural-Channel-Design Restorations
That Changed Geomorphology Have Little Effect on Macroinvertebrate
Communities in Headwater Streams. Restoration Ecology 20: 532-540.

Eyre, B 1998. Transport, Retention and Transformation of Material in Australian
Estuaries. Estuaries 21: 540-551.

Fensham, RJ 1989. The pre-European vegetation of the Midlands, Tasmania: a
floristic and historical analysis of vegetation patterns. Journal of Biogeography
16: 29-45.

Fensham, RJ 1996. The floristics and structure of dry rainforest at Forty Mile Scrub
National Park, north Queensland. Cunninghamia 4: 483-495.

Fensham, RJ 1997. Aboriginal fire regimes in Queensland, Australia: analysis of the
explorers' record. Journal of Biogeography 24: 11-22.

Fensham, RJ & Fairfax, RJ 1997. The use of the land survey record to reconstruct
pre-European vegetation patterns in the Darling Downs, Queensland,
Australia. Journal of Biogeography 24: 827-836.

Fensham, RJ & Fairfax, RJ 2002. Aerial photography for assessing vegetation

change: a review of applications and the relevance of findings for Australian
vegetation history. Australian Journal of Botany 50: 415-429.

150



Filgueira-Rivera, M, Smith, ND & Slingerland, RL 2007. Controls on natural levée
development in the Columbia River, British Columbia, Canada. Sedimentology
54:905-919.

Finlayson, CM, Bailey, BJ & Cowie, ID 1989. Macrophytic vegetation of the Magela
flood plain, Northern Australia. Research report no. 5, Office of the
Supervising Scientist, Sydney, NSW.

Florsheim, JL, Mount, JF & Chin, A 2008. Bank erosion as a desirable attribute of
rivers. BioScience 58: 519-529.

Floyd, AG 1990. Australian Rainforests in New South Wales, Surrey Beatty and
Sons, NSW National Parks and Wildlife Service.

Floyd, AG 2008. Rainforest tress of mainland south-eastern Australia. Terania
Rainforest Publishing, Lismore, Australia.

Ford, H 2011. When the rains come down & the floods come up. Clarence River
Historical Society Ltd, Grafton, NSW.

Forzieri, G, Castelli, F & Preti, F 2011. Advances in remote sensing of hydraulic
roughness. International journal of remote sensing 33: 630-654.

Fox, PJA, Naura, M & Scarlett, P 1998. An account of the derivation and testing of a
standard field method, River Habitat Survey. Aquatic onservation: Marine and
Freshwater Ecosystems 8: 455-475.

Francis, R, Corenblit, D & Edwards, P 2009. Perspectives on biogeomorphology,
ecosystem engineering and self-organisation in island-braided fluvial
ecosystems. Aquatic Sciences - Research Across Boundaries 71: 290-304.

Fry, O 1851. Report to the Chief Commissioner of Crown Lands, Sydney. Dixson
collection of documents relating to Aboriginal Australians 1816-1853 DL Add
81 Mitchel Library, State Library of NSW: 54-65.

Fuhlendorf, SD & Engle, DM 2004. Application of the fire—grazing interaction to
restore a shifting mosaic on tallgrass prairie. Journal of Applied Ecology 41:
604-614.

Gammage, B 1990. Who gained, and who was meant to gain, from land selection in
New South Wales. Australian Historical Studies 24: 104-122.

Gibbons, P & Freudenberger, D 2006. An overview of methods used to assess
vegetation condition at the acale of the site. Ecological Management &
Restoration 7: 10-17.

Gibbons, P, Briggs, SV, Ayers, D, Seddon, J, Doyle, S, Cosier, P, McElhinny, C,
Pelly, V & Roberts, K 2009. An operational method to assess impacts of land
clearing on terrestial biodiversity. Ecological indicators 9: 26.

Gilvear, D & Bryant, R 2003. Analysis of aerial photography and other remotely
sensed data. Tools in fluvial geomorphology. GM Kondolf and H Piégay. John
Wiley & Sons Ltd, Chichester.

151



Godfray, HCJ, Beddington, JR, Crute, IR, Haddad, L, Lawrence, D, Muir, JF, Pretty,
J, Robinson, S, Thomas, SM & Toulmin, C 2010. Food Security: The
Challenge of Feeding 9 Billion People. Science 327: 812-818.

Goetz, SJ 2006. Remote sensing of riparian buffers: Past progress and future

Gott, B 2005. Aboriginal fire management in south-eastern Australia: aims and
frequency. Journal of Biogeography 32: 1203-1208.

Greco, SE & Plant, RE 2003. Temporal mapping of riparian landscape change on
Sacramento River, Miles 196-218, California, USA. Landscape Research 28:
405-426.

Green, DR, Cummins, R, Wright, R & Miles, J 1993. A methodology for aquiring
information on vegetation succession from remotely sensed imagery.
Landscape Ecology and Geographic Information Systems. R Haines-Young,
DR Green and SH Cousins. Taylor & Francis, Washington DC: 111-128.

Gregory, SV, Swanson, FJ, McKee, WA & Cummins, KW 1991. An ecosystem
perspective of riparian zones. BioScience 41: 540-551

Growley, GM & Garnett, ST 1998. Vegetation change in the graslands and grassy
woodlands of east-central Cape York Peninsula, Australia. Pacific
Conservation Biology 4: 132-148.

Gurnell, AM 1997. Channel change on the River Dee meanders, 1946-1992, from the
analysis of air photographs. Regulated Rivers: Research & Management 13:
13-26.

Gurnell, AM & Petts, GE 2002. Island-dominated landscapes of large floodplain
rivers, a European perspective. Freshwater Biology 47: 581-600.

Gurnell, AM, Gregory, KJ & Petts, GE 1995. The role of coarse woody debris in forest
aquatic habitats: Implications for management. Aquatic Conservation: Marine
and Freshwater Ecosystems 5: 143-166.

Gurnell, A, Tockner, K, Edwards, P & Petts, G 2005. Effects of deposited wood on
biocomplexity of river corridors. Frontiers in Ecology and the Environment 3:
377-382.

Hair, JF, Black, WC, Babin, BJ, Anderson, RE & Tatham, RL 2006. Multivariate Data
Analysis 6th Edition. Pearson Prentice Hall, Upper Saddle River, New Jersey.

Harden, GJ, Fox, MD & Fox, BJ 2004. Monitoring and sessment of restoration of a
rainforest remnant at Wingham Brush, NSW. Australian Ecology 29: 489-507.

Hardy, RJ 2006. Fluvial geomorphology. Progress in Physical Geography 30: 553-
567.

Harmon, ME, Franklin, JF, Swanson, FJ, Sollins, P, Gregory, SV, Lattin, JD,
Anderson, NH, Cline, SP, Aumen, NG, Sedell, JR, Lienkaemper, GW,
Cromack Jr, K & Cummins, KW 1986. Ecology of Coarse Woody Debris in
Temperate Ecosystems. Advances in Ecological Research. A MacFadyen and
ED Ford. Academic Press. Volume 15: 133-302.

152



Hashimoto, TR & Hudson, J 1999. A review of catchment-estuarine geology and
geomorphology, Appendix A: Clarence River Estuary Process Study (MHL
971), NSW Department of Public Works and Services, Manly Hydraulics
Laboratory.

Hennenberg, KJ & Steinke, 1 2006. On the power of plotless density estimators for
statistical comparisons of plant populations. Canadian Journal of Botany 84
421-432.

Heywood, JS & DeBacker, MD 2007. Optimal Sampling Designs for Monitoring Plant
Frequency. Rangeland Ecology & Management 60: 426-434.

Higgins, Sl, Bond, WJ & Trollope, WSW 2000. Fire, resprouting and variability: a
recipe for grass—tree coexistence in savanna. Journal of Ecology 88: 213-229.

Higgins, Sl, Bond, WJ, February, EC, Bronn, A, Euston-Brown, DIW, Enslin, B,
Govender, N, Rademan, L, O'Regan, S, Potgieter, ALF, Scheiter, S, Sowry, R,
Trollope, L & Trollope, WSW 2007. Effects of four decades of fire manipulation
on woody vegetation structure in savanna. Ecology 88: 1119-1125.

Hodgkinson, C 1845. Australia from Port Macquarie to Moreton Bay. T. and W.
Boone, London.

House, JI, Archer, S, Breshears, DD, Scholes, RJ & Participants, NTGI 2003.
Conundrums in mixed woody—herbaceous plant systems. Journal of
Biogeography 30: 1763-1777.

Huang, HQ & Nanson, GC 2007. Why some alluvial rivers develop an anabranching
pattern. Water Resources Research 43.

Hughes, ML, McDowell, PF & Marcus, WA 2006. Accuracy assessment of
georectified aerial photographs: Implications for measuring lateral channel
movements in a GIS. Geomorphology 74: 1-16.

Hupp, CR 2000. Hydrology, geomorphology and vegetation of Coastal Plain rivers in
the south-eastern USA. Hydrological Processes 14:2991-3010.

Hupp, CR & Rinaldi, M 2007. Riparian Vegetation Patterns in Relation to Fluvial
Landforms and Channel Evolution Along Selected Rivers of Tuscany (Central
ltaly). Annals of the Association of American Geographers 97: 12-30.

Isbell, R 2002. The Australian Soil Classification. CSIRO Publishing, Collingwood,
Victoria.

IUSS Working Group WRB 2006. World reference base for soil resources 2006
World Soil Resources Reports No. 103. FAO, Rome.

Jansen, JD & Nanson, GC 2010. Functional relationships between vegetation,
channel morphology, and flow efficiency in an alluvial (anabranching) river.
Journal of Geophysical Research-Earth Surface 115.

Jansen, A, Robertson, A, Thompson, L & Wilson, A 2005. Rapid appraisal of riparian
condition, version 2. Land & Water Australia, Canberra.

153



Jeans, DN 1978. Use of historical evidence for Vegetation mapping in NSW.
Australian Geographer 14: 93-97.

Jennings, MD, Faber-Langendoen, D, Loucks, OL, Peet, RK & Roberts, D 2009.
Standards for associations and alliances of the U.S. National Vegetation
Classification. Ecological Monographs 79: 173-199.

Jensen, T 2011. Bitter sweet success for sugar yield monitoring. Australian
Sugarcane 15: 11.

Jervis, J 1940. The Discovery of the Clarence River. The Royal Australian Historical
Society Journal and Proceedings 25: 238-247.

Jirka, S, McDonald, AJ, Johnson, MS, Feldpausch, TR, Couto, EG & Riha, SJ 2007.
Relationships between soil hydrology and forest structure and composition in
the southern Brazilian Amazon. Journal of Vegetation Science 18: 183-194.

Johansen, K, Phinn, S, Lowry, J & Douglas, M 2008. Quantifying indicators of
riparian condition in Australian tropical savannas: integrating high spatial
resolution imagery and field survey data. International journal of remote
sensing 29: 7003 - 7028.

Johansen, K, Tiede, D, Blaschke, T, Arroyo, LA & Phinn, S 2011. Automatic
Geographic Object Based Mapping of Streambed and Riparian Zone Extent
from LIiDAR Data in a Temperate Rural Urban Environment, Australia. Remote
Sensing 3: 1139-1156.

John, R, Dalling, JW, Harms, KE, Yavitt, JB, Stallard, RF, Mirabello, M, Hubbell, SP,
Valencia, R, Navarrete, H, Vallejo, M & Foster, RB 2007. Soil nutrients
influence spatial distributions of tropical tree species. Proceedings of the
National Academy of Sciences 104: 864-869.

Johnson, AKL, Ebert, SP & Murray, AE 1997. Spatial and temporal distribution of
wetland and riparian zones and opportunities for their management in
catchments adjacent to the Great Barrier Reef Marine Park. GBRMPA Cross-
Sectorial Workshop on Wetlands and Water Quality. Babinda, GBRMPA,
Townsville, Queensland.

Jones, RJ 1969. Fire-stick farming, Australian Natural History, vol. 16, pp. 224-228

Junk, WJ & Welcomme, RL 1990. Floodplains. In Wetlands and shallow continental
water bodies vol. 1. Ed. Patten, BC SPB Academic Publishers, The Hague,
The Netherlands. pp. 491-524.

Kaplan, JO, Krumhardt, KM & Zimmermann, N 2009. The prehistoric and
preindustrial deforestation of Europe. Quaternary Science Reviews 28: 3016-
3034.

Keith, DA & Scott, J 2005. Native vegetation of coastal floodplains - a diagnosis of

the major plant communities in New South Wales. Pacific Conservation
Biology 11: 81-104.

154



Kgope, BS, Bond, WJ & Midgley, GF 2010. Growth responses of African savanna
trees implicate atmospheric [CO2] as a driver of past and current changes in
savanna tree cover. Austral Ecology 35: 451-463.

Kijas, J 2009. There were always people here: a history of Yuraygir National Park.
Department of Environment and Climate Change, Sydney, NSW.

King, CJ 1974. Moore, Charles (1820-1905), Australian Dictionary of Biography,
Online Edition, Australian National University.

Kohen, JL 1996. Aboriginal use of fire in southeastern Australia. Proceedings
Linnean Society of NSW 116: 19-26.

Kooyman, R & Rossetto, M 2006. Factors influencing species selection for littoral
rainforest restoration: Do environmental gradients matter? Ecological
Management & Restoration 7: 113-122.

Kronenfeld, BJ & Wang, Y-C 2007. Accounting for surveyor inconsistency and bias in
estimation of tree density from presettlement land survey records. Canadian
Journal of Forest Research 37: 2365-2379.

Lang, JD 1847. Cooksland in north-eastern Australia. Longman, Brown, Green and
Longmans, London.

Lang, RD 2008. Defining the original extent and floristic composition of the naturally-
treeless grasslands of the Liverpool Plains, North Western Slopes, New South
Wales. Cunninghamia 10: 407-421.

Larsen, EW, Girvetz, EH & Fremier, AK 2007. Landscape level planning in alluvial
riparian floodplain ecosystems: Using geomorphic modeling to avoid conflicts
between human infrastructure and habitat conservation. Landscape and
Urban Planning 79: 338-346.

Lee, P, Smyth, C & Boutin, S 2004. Quantitative review of riparian buffer width
guidelines from Canada and the United States. Journal of Environmental
Management 70: 165-180.

Lemoine, D, Evans, JP & Smith, CK 2006. A Landscape-Level Geographic
Information System (GIS) Analysis of Streamside Management Zones on the
Cumberland Plateau. Journal of Forestry 104: 125-131.

Lieberman, M, Lieberman, D, Hartshorn, GS & Peralta, R 1985. Small-Scale
Altitudinal Variation in Lowland Wet Tropical Forest Vegetation. Journal of
Ecology 73: 505-516.

Lowrance, RR, Todd, RL, Fail, J, Hendrickson, R, Leonard, R & Asmussen, L 1984.
Riparian forests as nutrient buffers in agricultural watersheds. BioScience 34:
374-377.

Lunt, ID 1997. Tree densities last centuary on the lowland Gippsland Plain, Victoria.
Australian Geographical Studies 35: 342-348.

155



Lunt, ID 1998. Two Hundred Years of Land Use and Vegetation Change in a
Remnant Coastal Woodland in Southern Australia. Australian Journal of
Botany 46: 629-647.

Lynch, AJJ & Neldner, VJ 2000. Problems of placing boundaries on ecological
continua - options for a workable national rainforest definition in Australia.
Australian Journal of Botany 48: 511-530.

Mackey, NM 1998. Clarence River Register No. 8 Early Land Selection on the
Clarence River 1862-1869, Richmond River 1862 - 1866. Grafton Family
History Centre, NSW.

Mackey, NM 2004. Clarence River Register No 11 Early Land Selection on the
Clarence River 1870-1879. Grafton Family History Centre, NSW

Maclean Shire 1989. Maclean Shire Local Environmental Study. Clarence Valley
Council, Grafton, NSW.

Mactaggart, B, Bauer, J & Goldney, D 2007. When history may lead us astray: using
histrorical documents to reconstruct swampy meadows/chains of ponds in the
New South Wales Central Tablelands, Australia. Australian Geographer 38:
233-252.

Mallet, D 2011 www.news.qut.edu.au/cgi-bin/WebObjects/News.woa/wa/
goNewsPage?newsEventlD=34541 (viewed 19/3/12)

Mann, LE, Harcombe, PA, Elsik, IS & Hall, RBW 2008. The trade-off between flood-
and shade-tolerance: A mortality episode in Carpinus caroliniana in a
floodplain forest, Texas. Journal of Vegetation Science 19: 739-746.

Martin, WK 2005. Estimates of Historical Tree Densities in the North Lachlan River
Catchment, New South Wales, Australia. Geograpgical Research 43: 162-172.

Mathison, S 1988. Why Triangulate? Educational Researcher 17: 13-17.

McFarlane, D 1924. A History of the Clarence River. complied from a series of
articles in the Daily Examiner by Job (2005). Clarence River Historical Society
Inc, Grafton, NSW.

McFarlane, D 1933, Cultivating Forest Land. Grafton Daily Examiner, 21 April.

McGregor, S, Lawson, V, Christophersen, P, Kennett, R, Boyden, J, Bayliss, P,
Liedloff, A, McKaige, B & Andersen, A 2010. Indigenous Wetland Burning:
Conserving Natural and Cultural Resources in Australia’s World Heritage-
listed Kakadu National Park. Human Ecology 38: 721-729.

McNamara, J 2010. From Clarence River Heads to Yanba, A history from 1799 to
1885. Port of Yamba Historical Society, Yamba, NSW.

Medcalf, R 1993. Rivers of blood: Massacres of the northern rivers Aborigines and

their resistance to the white occupation, 1838-1870. The Northern Star,
Lismore, Australia.

156



Meitzen, KM 2009. Lateral channel migration effects on riparian forest structure and
composition, Congaree River, South Carolina, USA. Wetlands 29: 465-475.

Metcalfe, D, Meir, P, Aragéo, L, da Costa, A, Braga, A, Gongalves, P, de Athaydes
Silva Junior, J, de Almeida, S, Dawson, L, Malhi, Y & Williams, M 2008. The
effects of water availability on root growth and morphology in an Amazon
rainforest. Plant and Soil 311: 189-199.

Micheli, ER & Larsen, EW 2011. River channel cutoff dynamics, Sacramento River,
California, USA. River Research and Applications 27: 328-344.

Micheli, ER, Kirchner, JW & Larsen, EW 2004. Quantifying the effect of riparian forest
versus agricultural vegetation on river meander migration rates, Central
Sacramento River, California, USA. River Research and Applications 20: 537-
548.

Midgley, JJ, Lawes, MJ & Chamaille-Jammes, S 2010. TURNER REVIEW No. 19.
Savanna woody plant dynamics: the role of fire and herbivory, separately and
synergqistically. Australian Journal of Botany 58: 1-11.

Mills, K 1988. The clearing of the lllawarra rainforests: Problems in reconstructing
pre-European vegetation patterns. Australian Geographer 19: 230-240.

Moore, C 1861. Scrub Timbers of the Clarence and Richmond Districts. The Courier.
Brisbane, Qld. 26 September 2-3.

Moore, C 1867. Woods from the Northern Districts of the Colony. The Sydney
Morning Herald. 21 February.

Morand, DT 2001. Soil landscapes of the Woodburn 1:100000 Sheet, Department of
Land & Water Conservation, Sydney.

Morand, DT 2010. The World Reference Base for Soils (WRB) and Soil Taxonomy:
an initial appraisal of their application to the soils of the Northern Rivers of
New South Wales. RJ Gilkes and N Prakongkep, Proceedings of the 19th
World Congress of Soil Science: Soil solutions for a changing world, Brisbane,
Australia, 1-6 August 2010. : 28-31.

Morisita, M 1954. Esimation of population density by spacing method. Memoirs of the
Faculty of Science Kyushu University Series E. 1: 187-197.

Morris, A & Ranken, G 1883. Report of Inquiry into the State of the Public Lands, and
the Operation of the Land Laws. New South Wales Legislative Council.

Mount King Ecological Surveys 1995. Flora and Fauna Study of Maclean Shire,
Clarence Valley Council, Grafton, NSW.

Mousley, J (2011) Clarence River floodplain and estuary native plant species — a
guide to selection for revegetation projects. Clarence Landcare Inc. Grafton,
NSW.

Mucina, L 1997. Classification of vegetation: Past, present and future. Journal of
Vegetation Science 8: 751-760.

157



Mueller, L, Schindler, U, Mirschel, W, Shepherd, T, Ball, B, Helming, K, Rogasik, J,
Eulenstein, F & Wiggering, H 2010. Assessing the productivity function of
soils. A review. Agronomy for Sustainable Development 30: 601-614.

Murcia, C 1995. Edge effects in fragmented forests: implications for conservation.
Trends in Ecology & Evolution 10: 58-62.

Murphy, BP & Bowman, DMJS 2007. The interdependence of fire, grass, kangaroos
and Australian Aborigines: a case study from central Arnhem Land, northern
Australia. Journal of Biogeography 34: 237-250.

Naiman, RJ & Décamps, H 1997. The ecology of Interfaces: Riparian Zones. Annual
Review of Ecological Systems 28: 621-658.

Naiman, RJ, Décamps, H & Pollock, M 1993. The role of riparian corridors in
maintaining regional biodiversity. Ecological Applications 3: 209-212.

Nanson, GC & Croke, JC 1992. A genetic classification of floodplains.
Geomorphology 4: 459-486.

NPWS 2005. Munro Island Nature Reserve. Draft plan of management, National
Parks and Wildlife Service, Department of Environment and Conservation
(NSW). Sydney, NSW.

NPWS 2009. Susan Island Nature Reserve: Draft Plan of Management, NSW
National Parks and Wildlife Service. Sydney, NSW.

NSW Scientific Committee 1999. Lowland rainforest on floodplain in the NSW North
Coast Bioregion - endangered ecological community - final, NSW Department
of Environment and Conservation, Sydney, NSW.

NSW DECCW (New South Wales Department of Climate Change and Water) 2009,
Susan Island Nature Reserve: draft plan of management, National Parks and
Wildlife Service, Sydney, NSW.

Oetter, DR, Ashkenas, LR, Gregory, SV & Minear, PJ 2004. GIS Methodology for
Characterizing Historical Conditions of the Willamette River Flood Plain,
Oregon. Transactions in GIS 8: 367-383.

Ogilvie, EDS 1850-1858. Yulgilbar Station Diaries. Microfilm at the Mitchell Library,
Sydney, NSW - CY 3686, frames 26-278.

Pain, N & Wright, S 2003. The rise of environmental law in New South Wales and
Federally: Perspectives from the past and issues for the future. National
Environmental Law Association Annual Conference, Broken Hill, NSW.

Palmer, M 2009. Reforming Watershed Restoration: Science in Need of Application
and Applications in Need of Science. Estuaries and Coasts 32: 1-17.

Palmer, MA, Menninger, HL & Bernhardt, E 2010. River restoration, habitat
heterogeneity and biodiversity: a failure of theory or practice? Freshwater
Biology 55: 205-222.

158



Panitz, J, Schroeder, B, McGuire, P, Aitken, R, Beattie, R & Wood, A 2012. Soil-
specific nutrient management guidelines for sugarcane in New South Wales.
BSES Limited, Indooroopilly, Queensland.

Parolin, P & Wittmann, F 2010. Struggle in the flood: tree responses to flooding
stress in four tropical floodplain systems. AoB Plants 2010 plg003 doi:
10.1093/aobpla/plq003.

Parsons, M, Thoms, M & Norris, R 2002. Australian River Assessment System:
Review of Physical River Assessment Methods - A Biological Perspective,
Monitoring River Health Initiative Technical Report no 21, Commonwealth of
Australia and University of Canberra, Canberra.

Patrick, MJ & Ellery, WN 2006. Plant community and landscape patterns of a
floodplain wetland in Maputaland, Northern KwaZulu-Natal, South Africa.
African Journal of Ecology 45: 175-183.

Perry, GLW, Miller, BP & Enright, NJ 2006. A comparison of methods for the
statistical analysis of spatial point patterns in plant ecology. Plant Ecology 187:
59-82.

Petty, A & Bowman, D 2007. A satellite analysis of contrasting fire patterns in
Aboriginal- and Euro-Australian managed lands in tropical north Australia. Fire
Ecology 3: 32-47.

Pfeifer, M, Disney, M, Quaife, T & Marchant, R 2012. Terrestrial ecosystems from
space: a review of earth observation products for macroecology applications.
Global Ecology and Biogeography 21: 603-624.

Phillips, MJ, Swift, JLW & Blinn, CR 2000. Best management practices for riparian
areas. Riparian managment in forests of the continental Eastern United
States. Lewis Publishers, CRC Press LLC.Boca Raton, Fl, USA.

Pielou, EC 1959. The Use of Point-to-Plant Distances in the Study of the Pattern of
Plant Populations. Journal of Ecology 47: 607-613.

Pollard, D & Hannan, J 1994. The ecological effects of structural flood mitigation
works on fish habitats and fish communities in the lower Clarence River
system of South-Eastern Australia. Estuaries and Coasts 17: 427-461.

Polyakov, V, Fares, A & Ryder, MH 2005. Precision riparian buffers for the control of
nonpoint source pollutant loading into surface water: A review. Environmental
Reviews 13: 129-144.

Preece, N 2002. Aboriginal fires in monsoonal Australia from historical accounts.
Journal of Biogeography 29: 321-336.

Pressey, RL 1989. Wetlands of the Lower Clarence Floodplain, Northern Coastal
New South Wales. Proceedings Linnean Society of NSW 111: 143-153.

Pressey, RL, Hager, TC, Ryan, KM, Schwarz, J, Wall, S, Ferrier, S & Creaser, P
2000. Using abiotic data for conservation assessments over extensive regions:
quantitative methods applied across New South Wales, Australia. Biological
Conservation 96: 55-82.

159



Price, P, Lovett, S & Lovett, J 2004. Managing riparian widths, Fact Sheet 13. C Land
& Water Australia, Canberra.

Prior, DA, Williams, RJ & Bowman, DMJS 2010. Experimental evidence that fire
causes a tree recruitment bottleneck in an Australian tropical savanna. Journal
of Tropical Ecology 26: 595-603.

Prior, LD, Brook, BW, Williams, RJ, Werner, PA, Bradshaw, CJA & Bowman, DMJS
2006. Environmental and allometric drivers of tree growth rates in a north
Australian savanna. Forest Ecology and Management 234: 164-180.

Prosser, IP, Rutherford, ID, Olley, JM, Young, WJ, Wallbrink, PJ & Moran, CJ 2001.
Large-scale patterns of erosion and sediment transport in river networks, with
examples from Australia. Marine & Freshwater Research 52: 81-99.

Pyke, CR, Condit, R, Aguilar, S & Lao, S 2001. Floristic composition across a climatic
gradient in a neotropical lowland forest. Journal of Vegetation Science 12:
553-566.

Qiu, Z 2009. Assessing critical source areas in watersheds for conservation buffer
planning and riparian restoration. Environmental Management 44.

Quinn, JM, Cooper, AB & Williamson, RB 1993. Riparian zones as buffer strips: a
New Zealand experience. Ecology and Management of Riparian Zones in
Australia. SE Bunn, BJ Pusey and P Price. LWRRDC Occasional Paper
Series no. 5/93: 53-88.

Ratnam, J, Bond, WJ, Fensham, RJ, Hoffmann, WA, Archibald, S, Lehmann, CER,
Anderson, MT, Higgins, SI & Sankaran, M 2011. When is a ‘forest’ a savanna,
and why does it matter? Global Ecology and Biogeography 20: 653-660.

Rich, A 1996. What is littoral about rainforest? A study of floristic patterns in coastal
rainforests of subtropical eastern Australia. Honours Thesis, Faculty of
Resource Science and Management. Southern Cross University, Lismore,
NSW.

Rose, P, Specht, A, Whelan, M & Stubbs, B 2010. Riparian vegetation change on the
Clarence River floodplain. Australasian Journal of Environmental Management
17:223-234.

Roy, PS 1984. New South Wales estuaries: their origin and evolution. Coastal
Geomorphology in Australia. BG Thom. Academic Press.Sydney, Australia:
99-212.

Russell-Smith, J, Price, OF & Murphy, BP 2010. Managing the matrix: decadal
responses of eucalypt-dominated savanna to ambient fire regimes. Ecological
Applications 20: 1615-1632.

Russell-Smith, J, Whitehead, PJ, Cook, GD & Hoare, JL 2003. Response of
Eucalyptus-dominated savanna to frequent fires: Lessons from Munmarlary,
1973-1996. Ecological Monographs 73: 349-375.

Russell-Smith, J, Lucas, D, Gapindi, M, Gunbunuka, B, Kapirigi, N, Namingum, G,
Lucas, K, Giuliani, P & Chaloupka, G 1997. Aboriginal Resource Utilization

160



and Fire Management Practice in Western Arnhem Land, Monsoonal Northern
Australia: Notes for Prehistory, Lessons for the Future. Human Ecology 25:
159-195.

Sankaran, M, Ratnam, J & Hanan, NP 2004. Tree—grass coexistence in savannas
revisited — insights from an examination of assumptions and mechanisms
invoked in existing models. Ecology Letters 7: 480-490.

Saunders (1888) My first Christmas on the Clarence. Clarence and Richmond
Examiner and New England Advertiser. Tuesday 25 December, p. 3.

Scheringham, P & Westaway, J 1995. Significant vascular plants of upper north-east
NSW: a report by the New South Wales National Parks and Wildlife Service
for the National Resources Audit Council, Sydney, NSW.

Schltz, RC, Isenhart, TM, Simpkins, WW & P, CJ 2004. Riparian forest buffers in
agroecosystems - lessons learned from the Bear Creek Watershed, central
lowa, USA. Agroforestry Systems 61-62: 35-50.

Scholes, RJ & Archer, SR 1997. Tree-Grass Interactions in Savannas. Annual
Review of Ecology and Systematics 28: 517-544.

Sears, PB 1921. Vegetation mapping. Papers in Ecology Paper 3.

Sears, PB 1925. The Natural Vegetation of Ohio I. A Map of the Virgin Forest. The
Ohio Journal of Science 25: 139-149.

Shortt, K 1980. Echoes of the Clarence. International Colour Productions,
Stanthorpe, Qld.

Silver, V 2010. Draft Maclean flying-fox management strategy, prepared for Clarence
Valley Council and Department of Environment and Climate Change and
Water, GeoLINK, Lennox Head, New South Wales.

Smith, A 2011. Waterbirds and their habitat on the Clarence River floodplain: a
history. Australian Zoologist In press.

Smith, ND, Cross, TA, Dufficy, JP & Clough, SR 1989. Anatomy of an avulsion.
Sedimentology 36: 1-23.

Smith, T & Doherty, M 2006, The suburbanisation of coastal Australia, paper
prepared for the 2006 Australia State of the Environment Committee,
Department of Environment and Heritage, Canberra,
www.environment.gov.au/soe/2006/
publications/integrative/coastal/pubs/coastal.pdf (viewed 26.2.2012)

Smith, ND, Pérez-Arlucea, M, Edmonds, DA & Slingerland, RL 2009. Elevation
adjustments of paired natural levees during flooding of the Saskatchewan
River. Earth Surface Processes and Landforms 34: 1060-1068.

Specht, A 2008. Extreme natural events and effects on tourism: central eastern coast

of Australia, CRC for Sustainable Tourism Pty Ltd. Griffith University,
Queensland.

161



Specht, RL & Specht, A 1999. Australian Plant Communities: dynamics of structure,
growth and biodiversity. Oxford University Press, Melbourne.

Specht, A, Alexander, J & Stubbs, BJ 1998. Clarence/Coffs Harbour Regional Water
Supply Project. Environmental Assessment Working Paper No. 6. Riparian
and In-stream Aquatic Macrophyte Vegetation, For NSW Department of Public
Works and Services, Sydney, NSW.

Steiger, J, Tabacchi, E, Dufour, S, Corenblit, D & Peiry, J-L 2005. Hydrogeomorphic
processes affecting riparian habitat within alluvial channel-floodplain river
systems: A review for the temperate zone. River Research and Applications
21:719-737.

Steinke, | & Hennenberg, KJ 2006. On the power of plotless density estimators for
statistical comparisons of plant populations. Canadian Journal of Botany 84
421-432.

Stevens, JF 1962. The runaway: the life story of Richard Craig. John Oxley Library,
Brisbane, Queensland. VF 920.71 cra: 35p.

Stockard, JD 1992. Floyd's classification applied to five rainforest sites in the
Manning Valley. Wetlands 11: 46-59.

Strahler, AN 1957. Quantitative analysis of watershed geomorphology. Transactions,
American Geophysical Union 38: 913-920.

Stubbs, BJ 1996. A question of competing values: forest and timber conservation in
New South Wales. 1838-1996, PhD Thesis, Southern Cross University,
Lismore, NSW.

Stubbs, BJ 1999. Nineteenth century origins of some rainforest nature reserves in
northern New South Wales. Proceedings of the Fourth National Conference on
Australian Forest History.

Stubbs, BJ 2007. A thematic history of the city of Grafton. Volume 2 of community -
based heritage study. ITEM 12.052/10 - 2 Attachment B Clarence Valley
Council, Grafton, NSW.

Stubbs, BJ & Specht, A 2002. Historical records of tree density in the "Big Scrub".
Fifth National Conference on Australian Forest History.

Swaine, MD, Hawthorne, WD & Orgle, TK 1992. The Effects of Fire Exclusion on
Savanna Vegetation at Kpong, Ghana. Biotropica 24: 166-172.

Taylor, SSW 2007. Standard Classification for Attributes of Land (SCALD) - Code
Set, (Internal Manual). NDoNR Grafton, NSW.

Tockner, K & Stanford, JA 2002. Riverine flood plains: present state and future
trends. Environmental Conservation 29: 308-330.

Toner, M & Keddy, PA 1997. River hydrology and riparian wetlands: a predictive
model for ecological assembly. Ecological Applications 7: 236-246.

162



Tracey, JG 1969. Edaphic Differentiation of some Forest Types in Eastern Australia:
l. Soil Physical Factors. Journal of Ecology 57: 805-816.

Trapnell, CG 1959. Ecological Results of Woodland and Burning Experiments in
Northern Rhodisia. Journal of Ecology 47: 129-168.

Tulau, M 1999. Acid sulphate soil management priority areas in the lower Clarence
floodplain. Report, Department of Land and Water Conservation, Sydney,
NSW.

Vader, J 1987. Red Gold: The tree that built a nation. New Holland Publishers
(Australia) Pty Ltd. Frenchs Forest, NSW.

Vargas-Rodriguez, YL, Vazquez-Garcia, JA & Williamson, GB 2005. Environmental
Correlates of Tree and Seedling—Sapling Distributions in a Mexican Tropical
Dry Forest. Plant Ecology 180: 117-134.

Veneklaas, EJ, Fajardo, A, Obregon, S & Lozano, J 2005. Gallery forest types and
their environmental correlates in a Colombian savanna landscape. Ecography
28: 236-252.

Verry, ES, Dolloff, CA & Mannning, ME 2004. Riparian ecotone: A functional
definition and delineation for resource assessment. Water, Air, and Soil
Pollution: Focus 4: 67-94.

Wakefield, NA 1970. Bushfire frequency and vegetational change in south-eastern
Australian forests. Victorian Naturalist 87: 153-158.

Wang, K, Franklin, SE, Guo, X & Cattet, M 2010. Remote Sensing of Ecology,
Biodiversity and Conservation: A Review from the Perspective of Remote
Sensing Specialists. Sensors 10: 9647-9667.

Ward, JV, Tockner, K, Arscott, DB & Claret, C 2002. Riverine landscape diversity.
Freshwater Biology 47: 517-539.

Ward, JV, Tockner, K & Schiemer, F 1999. Biodiversity of floodplain river
ecosystems: ecotones and connectivity. Regulated Rivers: Research &
Management. 15: 125—-139.

Warner, RF 1994, Temporal and spatial variations in erosion and sedimentation in
alternating hydrological regimes in southeastern Australian rivers, in LJ Olive,
RJ Loughran & JA Kesby (eds), Variability in stream erosion and sediment
transport, Proceedings of a symposium at Canberra, December 1994, IAHS
Publ. no. 224, International Association of Hydrological Sciences,
Wallingford, Oxfordshire, UK. 211-219, viewed 8 November 2010.
<http://iahs.info/ redbooks/224.htm>.

Warner, RR & Chesson, PL 1985. Coexistence mediated by recruitment flucuations:
a field guide to the storgae effect. American Naturalist 125: 769-787.

Webb, LJ 1959. A physiognomic classification of Australian rain forests. Journal of
Ecology 47:551-570.

163



Webb, LJ 1969. Edaphic Differentiation of Some Forest Types in Eastern Australia: Il
Soil Chemical Factors. Journal of Ecology 57: 817-830.

Werner, PA & Murphy, PG 2001. Size-specific biomass allocation and water content
of above- and below-ground components of three <i>Eucalyptus</i> species in
a northern Australian savanna. Australian Journal of Botany 49: 155-167.

Werner, PA & Franklin, DC 2010. Resprouting and mortality of juvenile eucalypts in
an Australian savanna: impacts of fire season and annual sorghum. Australian
Journal of Botany 58: 619-628.

West, RJ, Thorogood, C, Walford, T & Williams, RJ 1985. An esturine inventory for
New South Wales. Fisheries Bulletin, Department of Agriculture NSW 2: 1-
140.

Whipp, RK, Lunt, ID, Deane, A & Spooner, PG 2009. Historical forest survey data
from Eucalyptus-Callitris forests: a valuable resource for long-term vegetation
studies. Australian Journal of Botany 57: 541-555.

White, N 2009. Wooloweyah Lagoon Management Plan, Clarence Valley Council,
Grafton, NSW

White, I, Melville, MD, Wilson, BP & Sammut, J 1997. Reducing acidic discharges
from coastal wetlands in eastern Australia. Wetlands Ecology and
Management 5: 55-72.

Wilkinson, S, Jansen, A, Watts, R, Read, A & Miller, T 2004. Techniques for targeting
Protection and Rehabilitation of the Riparian Vegetation In the Middle and
Upper Murrumbidgee Catchment. CSIRO Land and Water, Canberra.

Williams, MA & Baker, WL 2011. Testing the accuracy of new methods for
reconstructing historical structure of forest landscapes using GLO survey data.
Ecological Monographs 81: 63-88.

Williamson, IP 1984. The development of the cadastral system in New South Wales.
The Australian Surveyor 32: 2-20.

Willoughby, J 1999. An archaeological survey of the Clarence River Estuary.
Clarence River Estuary Process Study. Manly Hydraulics Laboratory Report
No. 971. Clarence Valley Council, Grafton, NSW.

Wilson, WCB 1841a, Letter to the Surveyor General, NSW State Records Office.

Wilson, WCB 1841b, Map of Parish of Ulmarra, NSW State Records Office Item
2269.

Wilson, WCB 1842a, Map of Parish of Coldstream, NSW State Records Office Item
2270.

Wilson, WCB 1842b, Map of Parish of Gulmarrad, NSW State Records Office Item
2272.

Wilson, WCB 1842c, Map of Parish of Taloumbi, NSW State Records Office, ltem
2273.

164



Wilson, WCB 1842d, Map of Parish of Tyndale, NSW State Records Office Item
2271.

Wilson, P 2010. Clarence Floodplain Project Newsletter. May 2010. Clarence Valley
Council, Grafton.

Witt, B 2002. Century scale environmental reconstruction using stable carbon
isotopes: just one method from the big bag of tricks. Australian Journal of
Botany 50: 441-454.

Wright, R 2010. Clarence Valley Council Biodiversity Management Strategy 2010,
Grafton, NSW.

Yang, X 2007. Integrated use of remote sensing and geographic information systems
in riparian vegetation delineation and mapping. International journal of remote
sensing 28: 353-370.

Yarrow, MM & Marin, VH 2007. Toward Conceptual Cohesiveness: a Historical
Analysis of the Theory and Ulitity of Ecological Boundaries and Transition
Zones. Ecosystems 10: 462-476.

Zanoni, L, Gurnell, AM, Drake, N & Surian, N 2008. Island Dynamics in a briaded
river from the analysis of historical maps and photographs. River Research
and Applications 24: 1141-1159.

165



166



AppendiX |: pescriptions of the brush (rainforest) by

the early visitors

Location Reference
Quoted text
McLeay River — the vegetation on Hodgkinson 1845, p 3

the banks of the Clarence was

noted as being similar
consist of trees of almost endless variety and very large dimensions, totally differing in
appearance from the ordinary Eucalypti and Casurarinae, which grow on the common open

forests of Australia

First 15 miles (24km) of the lower Perry, Deputy Surveyor General for
river (Up to Maclean) NSW in Lang 1847 p. 40

owing to the denseness of the brush on the banks, no part of the country could be seen from
the deck of the vessel, but was completely screened by a mass of most luxuriant vegetation:
the stems of gigantic trees, covered with climbing plants of various descriptions, and which
fell down in graceful festoons from the upper branches, produced an effect observable only in

a region fresh from the hand of nature

Upriver from Grafton Perry, in Lang 1847 p. 41
The dense brush with which the lower part is fringed now occurs only at intervals; the banks
are bold, rocky, and occasionally varied by gentle slopes; the character of the country, that of

open forest grazing country, of sandstone formation

Island to the west of the entrance Perry, in Lang 1847 p.45
that is 800m wide (Goodwood
Island?)

a deep belt of the most luxuriant forest-brush upon soil of the richest description — the breadth
of the brush seldom exceeds the eighth of a mile (200m), behind which are extensive reedy

swamps and slight undulations
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Appendix I (Cont.)

Location Reference
Quoted text
Between Maclean and Brushgrove Perry in Lang 1847 p.45

on the main arm.
along its banks, which are clothed with brush, less dense than lower down, the land is rich
and deep, and throwing out many splendid specimens of the great native fig-tree, a species
of caoutchouc, from the upper branches of which festoons of cane resembling the sugar cane
frequently occur

Lower 20 miles (32km) Maclean is Commissioner Fry in Lang 1847 p.52
15 miles, but this is most probably
the distance that is meant.

by extensive swamps, the immediate borders of the stream being covered with a dense

impervious brush

Next 30 miles (48km) Maclean to Fry in Lang 1847 p. 52
Grafton
becomes more elevated, more open, and of infinitely better description ....., a belt of brush

varying in width from one to four hundred yards (91 — 366m) fringing the stream all the way

up

Clarence floodplain in general Moore (1861) Director of the Sydney
Botanic Gardens

Even the banks of the Clarence, which some six or eight years ago presented on both sides

one continuous mass of this description of forest, varying in breadth from one hundred yards

to almost half-a-mile has been already cleared for many miles — the fate which will soon

overtake all the brush country available for cultivation, unless the government cause reserves

to be made for the preservation of at least some portion of a class of trees which are both

interesting and beautiful, even if not otherwise valuable
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Appendix Il: Descriptions of the grassy plains by the

early visitors

Location Reference
Quoted text
Woodford Island Perry in Lang 1847 p.46

the grass, as we walked through it, was above our heads, and so thick, that it was requisite
during the whole of our walk to perform with our arms something like the action of
swimming, and to keep near together lest we should lose our leader in the long grass

Clarence floodplain in general Perry in Lang 1847 p.47

On many of the large plains | have alluded to, there are not more than two or three trees to
the acre (5-7 trees/ha), and the land is totally devoid of underwood or coppice

20 to 50 miles upstream(48km) Fry in Lang 1847 p.52

Maclean to Grafton
becomes more elevated, more open, and of infinitely better description ....and may be
briefly characterized , for nearly thirty miles (48 km), as a series of thinly timbered flats,
occasionally intersected by detached portions of the hills which form the basin of the
Clarence, running down to the verge of the water. ... these flats...are of various sizes;
many of them extending along the river for miles, the soil being a deep alluvial deposit, on a
substratum of clay, covered at the top by a layer of vegetable decomposition, the
accumulation of ages; and so thinly timbered, that isolated acres may be found

unencumbered by a single tree.

Bellingen River (Next major river to Hodgkinson 1845 p. 40

the south of the Clarence)
The small clear plains, just mentioned, were covered exclusively with coarse broad-bladed
grass, growing as high as a man’s middle, and having the appearance of small wheat

fields; the grassy forest flats were principally wooded by that species of Eucalyptus called

Forest Mahogany.
Palmers, Romiaka and Micalo Wilson (1842c), General remarks
Islands

The soil of the Islands is very fertile being covered with long grass breast high. .... The

islands (all others except Palmers) are level, not thickly covered with trees, and the grass

and herbage are of good quality.
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Appendix II (Cont.)

Location Reference
Quoted text
Parish of Gulmarrad Wilson (1842b), General remarks

At its (Clarence Peak) base is an extensive alluvial Plain well watered and very lightly
timbered... There is moreover no impediment for drays traveling to the Heads over an open

and easy Country

Parish of Tyndale Wilson (1842d), General remarks

The Plains are for the most part clear of timber, which on the rest of the portions consist of
Gums, Turpentine, Oaks, Apple, Bloodwood, Iron Bark, Black Butt, etc and Cedar,

Rosewood, Yellow wood etc in the forest brush on the banks of the Rivers.
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Appendix lll: A method to include edge points in

determining stem densities with the plotless closest
individual method.

Introduction

Surveyor’s records are able to be used to determine historical stem densities. At the
corner of each portion, the surveyor would nominate the closest tree to the actual
corner, noting the species, distance and angle. The distance data can be used with
the plotless closest individual method of Cottam and Curtis (1956) to determine stem
density with the equation:

stem density = 0.25/(mean distance)?

There are two key assumptions for this method to be valid: 1) That the stems are
located in a random fashion and 2) That the closest individual can be at any point of
the 360° around the compass. In a landscape dissected with streams, streams are
often chosen as portion boundaries. In this situation, the surveyor has at best
only180° from which to choose the corner tree. Use of this data to determine stem
density, will skew the data, as one of the main assumptions is not met. This study will
use an adaption of the point-centred quarter method (Cottam & Curtis 1956) to
generate a correction factor for these points. This method has a sample point with the
four closest trees from each quarter selected (Fig 1). The average of the four
distances has been shown to equal v(mean area) (Cottam et al. 1953; Morisita1954).
Morisita (1954) also has shown that for the four distances (Q shortest to Q4 longest)
the following relationships exist:

Q1. 0.5v(mean area)

Q.- 0.8v(mean area)

Qs- 1.12v(mean area)

Qs- 1.57v(mean area)
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Method

The closest corner tree selected from an edge point will occupy one of two possible
quarters. In the point-centred quarter method, the other internal quarter will have a
tree that is further away (i.e. Q,>Qy, Fig 1). Qy could be either of Qz, Q3 or Q4, each
with an equal probability. For each of the three options for Qy, Qx, could be either of
the other distances which are less than that of Qy, each with an equal probability. For
each distance, there is a factor that is used to determine the mean area. The
combination of these factors as per their probability will produce the factor to

determine the mean area associated with Q,.

® Corner tree

Edge

Figure 1 Diagrammatic representation of the
point-centred quarter method for determining

stem densities.

Results

The generation of the factor for Qy is detailed in Table 1.

Table 1 Probability calculations to determine the factor for Q,

Options Options for Q,

for Qy Q, Qs Q,

Q1 0.5 0.5 0.5

Q2 0.8 0.8

Q3 1.12 Average
Average 0.5 0.65 0.807 0.652
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Discussion

The present study uses probability outcomes in combination with the point-centred
quarter method to adapt the plotless closest individual to determine stem densities for
situations where the chosen point is on an edge. For the usual plotless closest
individual method the distance from the point to the corner tree is equal to 0.5v(mean
area). For situations where the point is on an edge (e.g. a stream), the distance is
equal to 0.652v(mean area). As mean area is the reciprocal of density (Stubbs and

Specht 2002), it follows that for edge points, density = 0.425 /(mean distance)?.

Edge points are usually a subset of points in the patch being investigated and the
above equation is not able to be used. However, adjusting each edge distance by the
ratio of ‘factor normal’/’factor edge’ (0.5/0.652 = 0.77) will enable these points to be

incorporated in the standard plotless closest individual method.

Note however, that inclusion of these points may not be valid, as edge vegetation
effects resulting in a non-random distribution may cause the other major assumption
to be violated. Murcia (1995) found four references where stem density had
increased, three where it had remained the same and two where there was a
decrease in stem density on the edge of a patch of forest compared to the stem
density in the main part of the forest.
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Appendix IV: Brush (rainforest) species from the

Clarence floodplain as recorded in the mid-19™ century

Described by

Common names

Likely current names from the
Australian Plant Name Index

) Surveyors
Scientific name o s o Moore Carron (Wilson:
= o
(at time of S £ g (1861) (1871) 1841-42, Scientific name S:n':‘:w"
description) = o 5 others:
@ 1857-1870)
Achras australis ° Native plum or Pouteria Black apple
iron wood australis
Acmena spp . Hickory or Myrtaceae
lignum vitae
Alphitonia excellea . ° Mountain ash red ash Alphitonia Red ash
excelsa
Araucaria . . . Pine Morton Bay Pine Araucaria Hoop pine
cunninghamii pine cunninghamii
Brachychilun . sycamore Brachychiton Brush
luridun discolor kurrajong
Cargillia . . black myrtle black-myrtle Diospyros Grey
pentamera pentamera persimmon
Castanospermum . . . Moreton Bay bean-tree Bean Castanospermu  Black bean
australe Chestnut or m australe
bean tree
Cedreia toona . . ° Cedar red cedar Cedar Toona ciliate Red cedar
Cryptocarya . White Cryptocarya Silver
glaucescens sycamore glaucescens sycamore
Cryptocarya . Cryptocarya White walnut
obovata obovata
Cupania ° Guioa Wild quince
semiglauca semiglauca
Daphnandra . light yellow Daphnandra Manning
micrantha wood micrantha river
socketwood
Diploglottis ° Native Diploglottis Tamarind
cunninghamii tamarind australis
. Cork Duboisia Cork
myoporoides
Dysoxylon muelleri . Pencil cedar Dysoxylum Miva
or turnip wood mollissimum mahogany
Dysoxylon . . . rosewood Rosewood Dysoxylum Rosewood,
fraserianum fraserianum Rose
mahogany
Echinocarpus . Sloanea Blush alder
australis australis
Eugenia ventenatii . Large-leafed Syzygium Weeping
water gum floribundum satinash
Ficus macrophylla . . Large leaved Fig Ficus Moreton Bay
fig macrophylla fig
Flindersia australis . Ash Ash Flindersia Crows ash
australis
Flindersia . . . Ash bulboro Flindersia
greavesaii gravesii
Flindersia species °
Cont....
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Appendix IV (Cont.)

Described by

Common names

Likely current names from the
Australian Plant Name Index

) Surveyors
Scientific name [ s (< Moore Carron Wilson:
(at time of s £ @ (1861) (1871) o 42, Scientific name g::::w"
description) = (e 5 others:
o 1857-1870)
° Whitewood Flindersia
schottiana
Geissois benthamii . Geissois Brush
benthamii mahogany
Beech Gmelina White beech
leichhardtii
Grevillea robusta . ° silky-oak Grevillea Southern
robusta silky oak
Harpullia pendula ° . ° tulip-wood Tulip Harpullia Tulipwood
pendula
Myrius . . hickory Hickory Gossia Ironwood
acmenoides acmenoides
Nephelium . Alectryon Wild quince,
leiocarpum subcinereus bird’s eye
Nephelium ° Julip wood
lucidum
Olea paniculata . marble- Olea paniculata ~ Native olive
wood
Rhus ° . . light yellow satin or Yellowwood  Rhodosphaera Tulip
rhodanthema wood yellow wood rhodanthema satinwood
Stenocarpus ° beefwood or Stenocarpus Red silky
salignus silky oak salignus oak
Stenocarpus . beefwood or Stenocarpus White silky
sinuatue silky oak sinuatus oak
. Turpentine Syncarpia Turpentine
glomulifera
Synoum ° Rosewood Synoum Scentless
gladulosum rosewood
Tarrietia . Iron wood or Argyrodendron Brown tulip
argyrodendron byong trifoliolatum oak
Trochocarpa . bush cherry Trochocarpa
laurina laurina
Urtica gigas ) . Large Nettle Nettle Dendrocnide Giant
tree excelsa stinging tree
Vitex spp ° Beech-tree Premna lignum-  Yellow
vitae hollywood
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Appendix V: Transcription of the text on Wilson’s
Parish maps (1841-42)

Parish of Taloumbi (Wilson 1842c¢)

PULAN

of
the PARISH ol

TALOUMBI

B Xl Lxu X AV TAh

General Remarks

The soil of the Islands is very fertile being covered with long grass breast high. It
consists of alluvial deposits upon blue clay with occasional patches of sand near the Banks of
the River. Palmers Island is the most fertile of the Group. The Islands of Ounougoman,
Waringai, Romiako, Cooyan, Micalo and Alingarai are level, not thickly covered with trees,
and the grass and herbage are of good quality. The soil of the rest of this Parish is for the most
part alluvial and is well adapted to agricultural purposes.

Water is very scarce in the dry season, but might easily be obtained by digging.
The Estuary abounds with fish; the species called by the Blacks Taloumbi is of excellent

quality some of which weigh upwards of sixty pounds. The Blacks are very numerous, but
more friendly than any I have yet met with.
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There is a good but difficult Channel for vessels as far as the Island of Coracos when the
Mouth of the Estuary is closed by a Bar on which there is no where more than three feet of
water.

The timber chiefly consists of Gums, Pines, Oak, Black Butt, Turpentine, Apple, Flindosia,
Tulip, Rosewood etc etc

WCB Wilson

Contract Surveyor

May 12" 1842.

Accompanying letter, descriptions and field book of same date.

No Acres Rd Soil etc

1 761 2 Strong alluvial flat

2 751 0 D" and swampy to the S

3 729 0  Good open alluvial plain

4 554 0 “

5 617 3 “

6 522 0 “

7 639 0 ”

8 707 0  Grass covered hills & swampy plain
9 895 0o -

10 986 0  Undulating hills & alluvial plain
11 1159 0 Good open alluvial plain

12 474 0  Low swampy plain

13 552 2 Alluvial plain

14 1120 0  Undulating grass covered hills
15 640 0 “ with alluvial plain

16 640 o -

17 772 0  Alluvial plain

18 503 2 Alluvial plain and swamp

19 527 0o -

20 587 0 : with Tea trees

21 711 0  Swampy alluvial soil

22 640 0 Gentle hills, good grass

23 640 o -

24 640 0  Tea tree flats

25 586 o -
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Tree 0 ¢ Links Tree 0 Links

a Mangrove “ “ u Oak 40 20
b Gum N 8 A% Myall “

c Tea tree “ “ w Oak E 15
d Oak N 100 X Flindosia “

e Blood 250 65 y Oak «

f Oak “ “ z Flindosia S 45
g Yellowwood “ “ a Whitewood

h Oak S 92 b Gum 105 30
i Oak W 100 c Turpentine W 55
] Flindosia E 5 d Tea Tree N 10
k White wood E 10 e Blood N 25
1 White wood “ “ f Tea tree “

m Oak w 31 g Mangrove “

n Oak “ “ h Flindersia E 27
0 Mangrove “ “ i Stringy bark S 35
p Tea tree E 15 ] Turpentine A\ 34
q Oak E 150 k Oak W 50
r Oak S 15 1 Oak 202 7

S Oak “ “ m Mangrove “ “

t Oak 122 30 157 n Whitewood S 40
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Parish of Gulmarrad (Wilson 1842b)
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General Remarks

The Range of Mt Wohman is very steep. It is composed of sandstone and sandstone grit and
covered with fine grass up to its very summit. At its base is an extensive alluvial Plain well
watered and very lightly timbered. The Ridges near the banks of the Clarence are in like
manner covered with grass; they are not however by any means so steep, and their bases are

also bounded by rich alluvial flats.

The timber consists of Gums, Swamp and Forest Oak, Blood, Turpentine, Iron Bark, Apple,
Black Butt, Stringy bark, Mimosa, etc.

There is a good supply of water under Mt Wohman and there are numerous water holes on the
plains and near Shark Creek. The Estuary of Wooloweyah abounds with fish some of which

weigh upwards of seventy pounds.

This Parish holds a commanding position. The South Passage of the Clarence River is
navigable for all vessels that can cross the Bar at the Heads. Shark Creek has plenty of water
for barges, and the NE side communicates with the Heads by the Estuary of Wooloweyah.
There is moreover no impediment for drays traveling to the Heads over an open and easy

Country.
WCB Wilson

Contract surveyor
May 29" 1842.
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Tree Lks Tree Lks Tree Lks

a Flindosia E 27 q Oak 0 0 g Turpentine 223 20

b  Stringy S 35 r Whitewood O 0 h Oak 0 0
Bark

¢ Turpentine W 34 s Gum 169 42 i Blood N 5

d Oak W 50 t Gum 182 48 j Apple 355 40

e Mangrove O 0 u Oak 5 12k Turpentine 159 34

f  Turpentine 0O 0 v Tea 0 0 1 Blood 32 27

g Gum 325 30 w Oak 160 14 m Gum N 180

h  Turpentine 233 42 x Cedar S 5 n Blood

i Oak 145 20 'y Blood 97 56 o Oak N 10

J  Mangrove W 90 z Stringy E 11 p BlackButt N 34

Bark
k Gum N 20 a Stringy N 32 q Turpentine 170 18
Bark

1 Stringy 170 33 b Gum N 77 r Turpentine N 30
Bark

m  Stringy 0 0 ¢ BlackButt 267 22 s Gum S 64
Bark

n Blood 288 24 d Blood N 464 t Blood N 50

o Tea W 20 e Gum 0 0 u Black Butt N 27

p Mangrove 0 0 f Oak 274 18

No Ac Soil etc No Ac Soil etc

1 826  Gentle slopes, Rich flats 17 640 Alluvial Plain

2 640 18 722 * with few reeds

3 640 Soil light some sand 19 640 Undulating grass covered hills

4 841 Tea trees reeds etc 20 640 -

5 897 Tortuous ridges, good flats 21 640 Open fertile Plain

6 640 Light soil, gentle slopes 22 640

7 640 “ good land 23 640 * with grass covered hill to south

8 1109 Tea trees, swampy flat 24 640 Fine open Plain

9 1236 Steep grassy ridges 25 640 *

10 640  Gentle slopes fine valleys 26 640 Fertile ridges, Good flats

11 640 Good Valleys & tea tree flat 27 640 Steep sandstone ridges, good grass

12 1179 Open tea trees, good grass 28 640 Fine alluvial flat

13 1003 Alluvial flat 29 640

14 640 Undulating hills, fine Valleys 30 640 Steep ridges, good valleys

15 640 Gentle slopes, fine Plain 31 640 High steep sandstone Mountain

16 640 Alluvial Plain
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Parish of Tyndale (Wilson 1842d)
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This Parish is bound on the West and N West by two navigable Rivers, and on the N East by a
Creek navigable for large barges for six miles from its Mouth, possesses great fertility of soil.
With the exception of parts of N® 9,15,16 and 22 (which are composed chiefly of compact
sandstone) the whole of the land is highly calculated for Agricultural purposes, being for the
most part a Plain composed of Alluvial soil. The ridges to the eastward which are very gentle
consist of decomposed sandstone and clay and are very fertile.

The Plains are well supplied with water some of the holes are very deep especially at the head
of Shark Creek and on the Banks of the Coldstream River; but scarce on the Clarence, except
in holes that have purposely dug by the Aborigines.

The Plains are for the most part clear of timber, which on the rest of the portions consist of
Gums, Turpentine, Oaks, Apple, Bloodwood, Iron Bark, Black Butt, etc. and Cedar,
Rosewood, Yellow wood etc. in the forest brush on the banks of the Rivers.

WCB Wilson
Contract Surveyor
March 14" 1842
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Tree Lks Tree Lks
a Gum t Apple 225 30
b  Yellowwood u Apple 278 98
¢ Oak v Tea Tree 275 88
d  Turpentine w Tea Tree W 795
e Oak 165 32 x Turpentine 170 18
f  Turpentine y Oak
g Gum z Blood 25 10
h  Oak 274 18 a Stringy Bark W 54
i Turpentine 223 20 b Oak
] Oak ¢ Oak 137 33
k Oak d Blood W 38
1 Peppermint 184 29 e Oak 273 63
m Blood 165 13 f Beech
n Tea Tree g Turpentine 347 26
o TeaTree W 8 h Blood 278 76
p Oak 287 43 1 Stringy Bark 97 100
q Blood 32 27 j Black Butt S 12
r Gum 200 20 k Stringy Bark 305 22
s Apple 243 20 1 Blood 308 40
No Ac R Remarks No Ac R Remarks
I 460 Rich flat with forest 14 444 Rich valley, Gentle ridges
brush & reeds
2 1212 “ 15 722 Soil sandy, Ridges steep
3 576 2 Fine flat with 16 640 Good valley, sandstone
sandstone ridges to the ridges
West
4 1178 Flats with sandstone 17 640 Fine plain, gentle slopes
ridges to the Eastward
5 504 Alluvial flat 18 640 Open flats, rich soil
6 767 Gentle ridges to the 19 640 “ with deep waterholes
eastward & alluvial flat
7 640 Fine open valley, 20 581 Alluvial flat, deep
Gentle hills waterholes
8 557 2  Reedy flat and gentle 21 640 Soil sandy with some tea
ridges tree scrub
9 640 Sandstone ridges, good 22 640 Steep sandstone ranges
valleys
10 640 Nearly all rich open 23 640 Slopes more gentle, rich
plain plain
11 640 Rich alluvial plain 24 640 Rich light open plain
12 640 « 25 640 “
13 640 Rich plain and gentle
slopes
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Parish of Ulmarra (Wilson 1841b)
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The soil of this parish is of a light rich alluvial formation with a substratum of strong clay and
contains no stone whatsoever. It is highly calculated for Agricultural purposes. The Forest
Brush is very tick on the banks of the Rivers but this is chiefly on account of the vines and
other parasitical plants which are easily cleared away. Most of the Reedy Plains are swampy
in the rainy season and dry in Summer. They are intersected by numerous wet ditches and
waterholes, and might be drained with great advantage at a comparatively trifling expense.

The Clarence River is on an average from 450 to 600 yards wide, having steep banks with a
depth of from six to twenty feet of water which gradually deepens about the centre from 30 to
40 and 60 feet. The tide rises about 2ft 6 inches. The Banks of the River are from 10 to 25 feet
above the high-water mark.

The Coldstream River is in some places 120 yards wide; but its average width is from 55 to
70 yards. Its Banks are abrupt and its depth from 14 to 25 feet. It is navigable for Vessels of
70 tons as high as Portion No 23.

There is plenty of water throughout this Parish except on the immediate Banks of the Clarence
where however it may always be procured by sinking wells. The Timber consists chiefly of
Oaks, Gums, Turpentine, Cedar, Fig, Nettle, Rosewood, Flindosia, Hickory with a great many
species of scrub wood.

WCB Wilson

Contract surveyor
Dec 5" 1841
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Tree Ang Lks Tree Ang Lks Tree Ang Lks
a  Whitewood q Yellowwood g Yellowwood 18 28
b Nettle r  Gum 355 57 h  Turpentine
¢ Gum E 10 s Blood 273 103 1 Turpentine S 842
d White t Oak 274 33 j  Teatree S 5600
e Gum 275 33 u Whitewood k Oak S 20
f  Whitewood v Blood S 81 1 Gum S 5213
g Yellowwood w Tea Tree W 32 m Gum S 10
h  Gum 264 974 x Oak 3 20 n Yellowwood
i Oak y Gum S 3800 o Oak S 150
j  Oak S 27 z  Whitewood p Gum N 100
k  Gum S 10 a Yellowwood q Oak
1 Yellow b Yellowwood E 10 r Turpentine N 5500
m Gum 75 14 ¢ Oak W 13 s Oak
n Turpentine N 12 d Gum W 187 t Gum S 7610
o Gum S 720 e Oak W u  Yellowwood
p Gum S 50 f Gum N 15 v Apple 65 35
No Ac R P Soiletc No Ac R P Soiletc
1 583 32 FBrushandPlain 19 1106 2 10 Gentle slopes and Plain
2 889 17  Open Plain and 20 640 Open Plain
Brush
3 484 1 24 Much F Brush 21 640 Reedy Plain and Brush
4 753 2 10 * 22 640 Reedy Plain
5 640 Open Plain and 23 709 16  Gentle slopes and Plains
Brush
6 808 12 Reedy Plain and 24 911 1 13 Fine Plain, some Brush
Brush
7 849 2 16 Open Plain and 25 640 Open Plain, Reeds
Brush
8 640 Open plain 26 640 Reeds and Brush
9 640 Open Forrest and 27 640 Open Plain and Reeds
Plain
10 656 3 24 Plain and Brush 28 794 Open Forrest and Reedy
Plain
11 1008 1 24 Open Plain and 29 1328 Open Forrest, Plain and
Brush Brush
12 640 Open Plain 30 808 Open Forrest and Reedy
Plain
13 640 Open Forest and 31 640 Reedy Plain
Plain
14 847 3 20 Gentle slopes and 32 640
Plain
15 1098 14 Open Plain and 33 640 “
Brush
16 640 Open Plain 34 640 “
17 “ 35 749 “
18 Reedy Plain
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Parish of Coldstream (Wilson 1842a)
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The Mountains are chiefly composed of sandstone and sandstone grit, abruptly forming low
undulating hills and rich valleys well watered. The Plains to the Eastward are very extensive;
they are composed of mixed clay and sand, and are highly calculated for Agricultural
purposes.

The marshes near the Coldstream River might easily be drained, and would then yield heavy
crops of grain and tobacco.

The waterholes are numerous and deep, and many of them contain fish. The Coldstream River
is navigable for vessels of considerable tonnage as high as Section No 11.

The Country is for the most part lightly timbered, the plains to the Eastward more especially
so: the timber consists of gums, bloodwood, iron bark, box, turpentine, cedar, rosewood,
mimosa etc. and in the ravines of the Main Ridge, there are several species of pine, some of
which are very lofty.

The Aborigines are very numerous and very troublesome.

Tan colour on map — Denotes Plains and alluvial Valleys
Grey colour on map — Reedy marshes

WCB Wilson

Contract Surveyor
January 26™ 1842
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Tree Ang Lks Tree Ang Lks

a Beech t  Iron Bark 265 48
b Blood 278 76 u Blood 78 14
¢ Stringy Bark 97 100 v Oak
d Black Butt S 12w Stringy Bark 278 27
e Stringy Bark 305 22 x Oak \\ 17
f Blood 308 40 'y Oak 170 10
g Gum z Gum 187 14
h  Stringy Bark 335 20 a Oak N 999
1 White wood S 10 b Blood 7 9
j  Stringy Bark W 50 c¢ Stringy Bark 150 59
k Blood N 25 d Gum
1 Turpentine 93 60 e Stringy Bark W 30
m Gum f Blood N 15
n Honey Suckle N 28 g Yellow wood E 25
o Stringy Bark h  Gum 265 36
p Gum 346 22 1 Gum 275 31
q Turpentine W 48 j Iron Bark 163 31
r SAtringy Bark S 20k Gum 168 30
s Turpentine W 47 1 Box

m Stringy Bark 113 49
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No Ac R P Soil etc No Ac R P Soiletc

1 1035 Good plains, 14 640 Gentle ridges and plain
Swamp and gentle
hills.

2 640 Ridges sandy & 15 640 Rich flat numerous
steep water holes

3 640 Undulating ridges 16 1198 Gentle slopes to the
& fine plain River flats and swamp

4 640 “ 17 640 Gentle slopes & good

open valleys

S5 640 Rich open plain 18 640 Steep ranges having
well watered fine flats at their bases

6 772 Gentle slopes, 19 640 Gentle hills withy rich
plain and swamps valleys

7 640 Indifferent hills 20 640 Undulating hills with

fair valleys

8 640 Gentle hills & fair 21 640 gentle slopes and rich
valleys plain

9 640 Undulating hills, 22 1142 2 Undulating hills and
fine valleys well good open valleys
watered

10 640 Fine plain with 23 640 «
numerous
waterholes

11 1061 Fine plain & 24 640 Grassy hills and long
swamps valleys, fair soil

12 640 Steep hills with 25 640 Indifferent ridges, stony
rich flat to the and abrupt in some
Southward places

13 640 Steep hills & fine 26 Ridges steep, many

plain

water holes
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Appendix VI: Rainforest trees by suballiance that

have been sorted by abundance.

These lists have been created from Floyd’s species list (Floyd 1990, v. 2 microfiche)
and have been sorted so that the top 45 most abundant species from the
represented sites are listed. These could be the species to be used to start any
rainforest recreation activities. This assumes that the more abundant species are the
more successful in the ecological niche for that particular suballiance and therefore
have the greatest chance of becoming established. These lists would be used in
conjunction with the model of the location of the suballiances on the floodplain as an
aid in species selection for any given site on the floodplain.

The lists show the species name using the 1990 names used in Floyd (1990). The
abundance rating is shown for each of the listed sites and the average rating across
all sites. In addition, the highest abundance rating for all sites is shown.

Table 10 (from main document) Numerical rating values applied to Floyd’s (1990 v. 1 p. 23)
abundance ratings.

Abundance rating  Basis for abundance rating Numerical rating
VC Very common Top 1-6 most common species 10

C Common More than 5 individuals 6

O  Occasional 2 to about 5 individuals 3

R Rare 1 only seen 1

Site names

Suballiance No. 2 Toona- Flindersia spp.

1 Stotts Is. N.R.
2 Hortons Ck., Leasehold

Suballiance No.3 Cryptocarya obovata- Dendrocnide excels-Ficus spp-
Araucaria

1 Stotts Is. N.R.

2 Boat Harbour N.R.

3 Susan Island. N.R.

4 Bellingen Is. Rec. Res.

5 Wingham Brush Rec. & Flora Res.

Suballiance No. 4 Elaeocarpus grandis
1 Wanganui P.P.

2 Terania Ck., Nightcap N.P.

3 Middle Ck., Gibraltar Range N.P.
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Suballiance No. 5 Castanospermum- Dysoxylum mollissimum

1 Couchy Ck., Numinbah N.R.

2 Boomerang Falls F.R.

3 Davis Scrub N.R.

4 Maclean Flora & Fauna Reserve

Suballiance No. 6 Archontophoenix-Livistonia

1 Stotts Is. N.R.

2 Round Mtn. Lease

3 Terania Ck., Nightcap N.P.
4 Clarence Peak, freehold

5 Yahou Is. N.R.

Suballiance No. 16 Syzygium luehmannii-Acmena hemilampra

1 Broken Head N.R. & Rec. Reserve
2 lluka N.R.

3 Bundagen F.R.

4 Yarrahapinni Ecology Studt Centre

Suballiance No. 24 Castanospermum-Grevillea robusta

1 Sawpit Ck., Border Ranges N.P.
2 Moore Park Rec. Reserve
3 Yorklea, Freehold

Suballiance No. 33 Ceratopetalum/Schizomeria-Argyrodendron/Sloanea

1 Hogans Scrub, Freehold

2 Middle Ck., F.R., Marengo S.F.

3 Bruxner Park F.R., Orara East S.F.

4 Waterfall and Cockerawombeeba Cks., Mt. Boss S.F.
5 Weelah N.R.
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Suballiance No. 2 Toona- Flindersia spp. Site Av. Max of
- . abund. abund.
Family Genus Species Common 1 ratings  ratings
Sapindaceae Elattostachys nervosa Beetroot 3 10 6.5 10
Lauraceae Cryptocarya obovata Pepperberry 6 6 6 6
Rutaceae Flindersia schottina Bumpy ash 6 6 6 6
Ulmaceae Aphananthe philippinensis Native elm 10 5 10
Moraceae Ficus macrophylla Moreton bay fig 10 5 10
Moraceae Streblus brunonianus Whalebone tree 10 5 10
Urticaceae Dendrocnide excelsa Giant stinging tree 10 5 10
Meliaceae Melia :ﬁg?r:::ir::;/ar. White cedar 10 5 10
Meliaceae Toona australis Red cedar 10 5 10
Sterculiaceae Argyrodendron actinophyllum Black booyong 10 5 10
Moraceae Ficus coronata Creek sandpaper fig 6 3 4.5 6
Meliaceae Dyoxylum rufum Hairy Rosewood 6 3 4.5 6
Sapindaceae Hapullia pendula Tulipwood 6 1 3.5 6
Alangiaceae Alangium villosum Black muskheart 1 6 3.5 6
Podocacarpaceae Podocarpus elatus Brown pine 6 3 6
Arecaceae Archontophoenix  cunninghamiana Bangalow palm 3 3 3 3
Proteaceae Grevillea robusta Silky oak 6 3 6
Atherospermataceae = Daphnandra micrantha Socketwood 6 3 6
Lauraceae Endiandra muelleri Green -leaved rose walnut 6 3 6
Lauraceae Neolitsea dealbata White bolly gum 6 3 6
Euphorbiaceae Cleistanthus cunnunghamii Cleistanthus 6 3 6
Euphorbiaceae Croton verreauxii Green native cascarilla 3 3 3 3
Euphorbiaceae Drypetes australasica Yellow tulip 6 3 6
Celastraceae Denhamia celastroides Orange boxwood 6 3 6
Sapindaceae Diploglottis australis Tamarind 3 3 3 3
Sapindaceae Jagera pseudohus Foambark 3 3 3 3
Elaeocarpaceae Elaeocarpus grandis Blue fig 6 3 6
Elaeocarpaceae Elaeocarpus obovatus Blueberry ash 6 3 6
Myrtaceae Austromyrtus bidwillii Python tree 3 3 3 3
Myrtaceae Rhodamnia rubescens Scub turpentine 6 3 6
Araliaceae Polyscias legans Celery wood 3 3 3 3
Sapotaceae Planchonlla laurifolia Blush coondoo 6 3 6
Ebenaceae Diospyros pentamera Grey persimon 3 3 3 3
Urticaceae Dendrocnide photinophylla tSr‘:;nlng—leaved stinging 1 3 2 3
Rutaceae Acronychia oblongifolia Common acronychia 1 3 2 3
Meliaceae Dyoxylum fraserianum Rosewood 1 3 2 3
Rhamnaceae Alphitonia excelsa Red ash 3 1 2 3
Ulmaceae Celtis paniculata Native hackberry 3 1.5 3
Moraceae Ficus fraseri Sandpaper fig 3 1.5 3
Moraceae Ficus obliqua Small-leaved fig 3 1.5 3
Moraceae Ficus ;gke)lr;sn\ézgl ata White fig 3 1.5 3
Moraceae Ficus watkinsiana Strangler fig 3 1.5 3
Lauraceae Beilschmiedia obtusifolia Hard bolly gum 3 1.5 3




Suballiar_1ce No. 3 Cryptocarya obovata- Dendrocnide excels-Ficus spp- Site Av. Max of
Araucaria abund. abund.
Family Genus Species Common 1 2 3 4 5 ratings ratings
Moraceae Ficus macrophylla Moreton bay fig 10 6 10 10 8.4 10
Ulmaceae Aphananthe philippinensis Native elm 10 10 6 10 7.2 10
Urticaceae Dendrocnide excelsa Giant stinging tree 10 10 10 6 10
Moraceae Streblus brunonianus Whalebone tree 6 6 10 6 5.6 10
Meliaceae Melia gﬁztdrz::illgar- White cedar 3 3 6 10 4.4 10
Euphorbiaceae Malotus philippensis Orange kamalla 3 10 6 3 4.4 10
Moraceae Ficus coronata Creek sandpaper fig 1 3 6 10 1 4.2 10
Lauraceae Cryptocarya obovata Pepperberry 3 10 1 3 3 4 10
Lauraceae Endiandra pubens White bark walnut 10 6 3.2 10
Moraceae Ficus obliqua Small-leaved fig 3 6 6 3 6
Sapindaceae Jagera pseudohus Foambark 6 3 6 3 6
Sapindaceae Hapullia pendula Tulipwood 3 1 10 2.8 10
Alangiaceae Alangium villosum Black muskheart 1 3 10 2.8 10
Capparaceae Capparis arborea Native pomegranate 6 1 6 2.6 6
Fabaceae Castanospermum australe Black bean 6 3 1 3 2.6 6
Rutaceae Euodia micrococca White euodia 6 6 1 2.6 6
Rhamnaceae Alphitonia excelsa Red ash 3 6 3 1 2.6 6
Elaeocarpaceae Elaeocarpus obovatus Blueberry ash 6 3 3 1 2.6 6
Myrtaceae Eucalyptus tereticornis Forest red gum 3 10 2.6 10
Myrtaceae Syzygium francisii Giant water-gum 6 6 1 2.6 6
Sterculiaceae Argyrodendron trifoliolatum White booyong 6 6 2.4 6
Sapotaceae Planchonlla australis Black apple 6 6 2.4 6
Ebenaceae Diospyros pentamera Grey persimon 3 3 3 3 2.4 3
Lauraceae Cinnamomum oliveri Oliver's sasafrass 10 1 2.2 10
Meliaceae Dyoxylum rufum Hairy Rosewood 3 1 1 6 2.2 6
Arecaceae Archontophoenix cunninghamiana  Bangalow palm 10 2 10
Moraceae Ficus watkinsiana Strangler fig 3 1 6 2 6
Urticaceae Dendrocnide photinophylla St?;giir;gltfgged 1 6 3 2 6
Lauraceae Neolitsea dealbata White bolly gum 3 1 3 3 2 3
Mimosaceae Pararchidendron pruinosum Snow-wood 1 3 3 3 2 3
Sapindaceae Diploglottis australis Tamarind 3 6 1 2 6
Sapindaceae Guioa semiglauca Guioa 1 3 3 3 2 3
Elaeocarpaceae Sloanea australis Mainden's blush 10 2 10
Atherospermataceae  Daphnandra micrantha Socketwood 3 6 1.8 6
Lauraceae Endiandra muelleri ﬁ:ﬁlﬂ'leawd rose 6 3 1.8 6
Lauraceae Litsea australis Brown bolly gum 6 3 1.8 6
Euphorbiaceae Drypetes australasica Yellow tulip 6 3 1.8 6
Sapindaceae Elattostachys nervosa Beetroot 3 3 3 1.8 3
Sterculiaceae Brachychiton discolor Lacebark tree 3 6 1.8 6
Myrtaceae Waterhousea floribunda Weeping myrtle 6 3 1.8 6
Araucariaceae Araucaria cunninghamii Hoop pine 3 3 1 1.4 3
Moraceae Ficus fraseri Sandpaper fig 1 3 3 1.4 3
Proteaceae Grevillea robusta Silky oak 3 1 3 1.4 3
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Suballiance No. 4 Elaeocarpus grandis Site Av. Max of

- . abund. abund.
Family Genus Species Common 1 2 3 |atings ratings
Arecaceae Archontophoenix cunninghamiana  Bangalow palm 10 10 10 10.0 10
Elaeocarpaceae Sloanea australis Mainden's blush 10 10 3 7.7 10
Elaeocarpaceae Elaeocarpus grandis Blue fig 3 6 10 6.3 10
Escelloniaceae Cuttsia viburnea Elderberry 3 3 10 5.3 10
Meliaceae Toona australis Red cedar 10 6 5.3 10
Moraceae Ficus coronata Creek sandpaper fig 6 6 3 5.0 6
Atherospermataceae  Daphnandra micrantha Socketwood 6 3 1 3.3 6
Lauraceae Cryptocarya rigida Rose maple 10 3.3 10
Meliaceae Dyoxylum melleri Red bean 10 3.3 10
Myrtaceae Syzygium crebrinerva Purple cherry 10 3.3 10
Lauraceae Endiandra pubens White bark walnut 6 3 3.0 6
Cunoniaceae Caldcluvia paniculosa Corkwood 3 6 3.0 6
Euphorbiaceae Glochidion ferdinandi Cheese tree 6 3 3.0 6
Sapindaceae Castanospora alphandii Brown tamarind 6 3 3.0 6
Sapindaceae Diploglottis australis Tamarind 6 3 3.0 6
Myrtaceae Austromyrtus lasioclada Velvet myrtle 6 3 3.0 6
Moraceae Ficus watkinsiana Strangler fig 1 6 2.3 6
Lauraceae Neolitsea dealbata White bolly gum 1 6 2.3 6
Icacinaceae Pennantia cunninghamii Brown beech 3 1 3 2.3 3
Myrtaceae Lophostemon confertus Brush box 1 6 2.3 6
Cunoniaceae Geissois benthamii Red carabeen 6 2.0 6
Meliaceae Synoum glandulosum Scentless rosewood 6 2.0 6
Euphorbiaceae Malotus philippensis Orange kamalla 3 3 2.0 3
Icacinaceae Citronella moorei Soapy box 3 3 2.0 3
Myrtaceae Acema ;rmtgvl var. girlrl]ya" leaved lilly 6 20 6
Myrtaceae Syzygium australe Brush cherry 6 2.0 6
Myrtaceae Syzygium hodgkinsoniae :Fr)r;)cl)gth—bark rose 6 2.0 6
Myrtaceae Tristaniosis laurina Water gum 6 2.0 6
Lauraceae Cryptocarya obovata Pepperberry 3 1 1 1.7 3
Urticaceae Dendrocnide excelsa Giant stinging tree 1 3 1.3 3
Urticaceae Dendrocnide photinophylla St?r:glizg_lt?:;ed 1 3 1.3 3
Eupomatiaceae Eupomatia laurina Bolwarra 1 3 1.3 3
Lauraceae Cryptocarya glaucescens Jackwood 1 3 1.3 3
Lauraceae Endiandra muelleri VGv;tleﬁth-leaved rose 3 1 1.3 3
Pittosporaceae Hymenosporum fiavum Native frangipani 1 3 1.3 3
Pittosporaceae Pittosporum undulatum Sweet pittosporum 3 1 1.3 3
Cunoniaceae Ceratopetalum apetalum Coachwood 1 3 1.3 3
Cunoniaceae Schizomeria ovata Crabapple 1 3 1.3 3
Mimosaceae Acacia melanoxylon Blackwood 1 3 1.3 3
Meliaceae Melia zg?;:gg ;/ar. White cedar 1 3 1.3 3
Anacardiaceae Euroschinus falcata Chinaman's cedar 3 1 1.3 3
Sapindaceae Guioa semiglauca Guioa 1 3 1.3 3
Myrtaceae Syzygium olersum Blue cherry 1 3 1.3 3
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Suballiance No. 5 Castanospermum- Dysoxylum mollissimum Site Av. Max of
. N abund. abund.
Family Genus Species Common 1 2 3 4 iaings ratings
Fabaceae Castanospermum australe Black bean 10 10 10 10 10.0 10
Meliaceae Dyoxylum muelleri Red bean 10 10 5.0 10
Cunoniaceae Geissois benthamii Red carabeen 3 10 3.3 10
Elaeocarpaceae Sloanea australis Mainden's blush 10 83 3.3 10
Meliaceae Anthocarapa nitidula Bog onion 3 6 3 3.0 6
Lauraceae Cryptocarya obovata Pepperberry 1 3 1 6 2.8 6
Moraceae Ficus watkinsiana Strangler fig 6 3 1 25 6
Mimosaceae Pararchidendron pruinosum Snow-wood 3 1 3 3 25 3
Sapindaceae Diploglottis australis Tamarind 1 3 3 3 2.5 3
Moraceae Ficus fraseri Sandpaper fig 6 3 2.3 6
Urticaceae Dendrocnide photinophylla 3?r'lgli2%'lt?:ged 6 3 2.3 6
Lauraceae Endiandra muelleri VGv;?r?:t—leaved rose 3 6 2.3 6
Lauraceae Endiandra pubens White bark walnut 3 6 2.3 6
Rutaceae Flindersia schottina Bumpy ash 6 3 2.3 6
Meliaceae Toona australis Red cedar 3 3 3 2.3 3
Sapindaceae Arytera distylis I(\;v(;)éﬁzved 6 3 2.3 6
Sapindaceae Jagera pseudohus Foambark 3 3 3 2.3 3
Elaeocarpaceae Sloanea woollsii Yellow carabeen 6 3 2.3 6
Sterculiaceae Argyrodendron trifoliolatum White booyong 3 3 3 2.3 3
Sterculiaceae Brachychiton acerifolius Flame tree 6 1 1 2.0 6
Ulmaceae Aphananthe philippinensis Native elm 1 6 1.8 6
Urticaceae Dendrocnide excelsa Giant stinging tree 3 3 1 1.8 3
Rutaceae Sarcomelicope simplicifolia Yellow acronychia 1 3 3 1.8 3
Meliaceae Melia azedarach var. White cedar 3 3 1 18 3
Sapindaceae Sarcopteryx stipata Steelwood 6 1 1.8 6
Rhamnaceae Alphitonia excelsa Red ash 3 3 1 1.8 3
Myrtaceae Lophostemon confertus Brush box 6 1 1.8 6
Myrtaceae Syzygium crebrinerva Purple cherry 1 6 1.8 6
Myrtaceae Syzygium hodgkinsoniae Sg;)?gth—bark rose 6 1 1.8 6
Araliaceae Polyscias legans Celery wood 3 3 1 1.8 3
Ebenaceae Diospyros pentamera Grey persimmon 3 1 3 1.8 3
Moraceae Streblus brunonianus Whalebone tree 6 1.5 6
Proteaceae Macadamia tetraphylla S&ugh—shelled bush 3 3 1.5 3
Atherospermataceae  Daphnandra tenuipes Eggggf&%ﬁd 3 3 1.5 3
Lauraceae Neolitsea australiensis S(r)r:)?;tghdsqarked 6 1.5 6
Lauraceae Neolitsea dealbata White bolly gum 3 3 1.5 3
Cunoniaceae Pseudoweinmannia lachnocarpa Mararie 6 1.5 6
Rutaceae Euodia micrococca White euodia 6 1.5 6
Rutaceae Melicope octandra Doughwood 6 1.5 6
Meliaceae Dyoxylum fraserianum Rosewood 3 3 1.5 3
Euphorbiaceae Actephila lindleyi Actephila 6 1.5 6
Euphorbiaceae Malotus discolor Yellow kamalla 6 1.5 6
Euphorbiaceae Malotus philippensis Orange kamalla 3 3 1.5 3
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Suballiance No. 6 Archontophoenix-Livistonia Site Av. Max of
N . abund. abund.
Family Genus Species Common 1 2 3 4 5 ratings ratings
Arecaceae Archontophoenix  cunninghamiana  Bangalow palm 3 10 10 10 6.6 10
Arecaceae Livistona australis FC))aallr)nbage tree 10 3 10 10 6.6 10
Elaeocarpaceae Sloanea australis Mainden's blush 3 10 2.6 10
Epacridaceae Trochocarpa laurina Tree heath 3 10 2.6 10
Moraceae Ficus coronata %eek sandpaper 6 6 2.4 6
Lauraceae Endiandra discolor Rose walnut 6 6 2.4 6
Elaeocarpaceae Elaeocarpus grandis Blue fig 6 6 2.4 6
Sapotaceae Planchonlla laurifolia Blush coondoo 10 2 10
. Scentless
Meliaceae Synoum glandulosum rosewood 3 6 1.8 6
Euphorbiaceae Glochidion ferdinandi Cheese tree 3 6 1.8 6
. . Broad-leaved
Myrtaceae Melaleuca quinquenervia paper-bark 3 6 1.8 6
Oleraceae Notelaea lonifolia Large mock-olive 3 6 1.8 6
Elaeocarpaceae Elaeocarpus obovatus Blueberry ash 6 1 1 1.6 6
. - Common
Rutaceae Acronychia oblongifolia acronychia 1 6 1.4 6
Casuarinaceae Casuarina glauca Swamp she-oak 3 3 1.2 3
Lauraceae Endiandra globosa Black walnut 6 1.2 6
Lauraceae Neolitsea dealbata White bolly gum 6 1.2 6
Cunoniaceae Ceratopetalum gummiferum ’t;luSsVPY christmas 6 1.2 6
Cunoniaceae Schizomeria ovata Crabapple 6 1.2 6
Mimosaceae Acacia maidenii Mainden's wattle 6 1.2 6
Mimosaceae Archidendron grandifolorum Pink lace-flower 3 3 1.2 3
Euphorbiaceae Glochidion sumatranum ;lénebrella cheese 6 1.2 6
Myrtaceae Acema smithii Lilli Pilly 3 3 1.2 3
Myrtaceae Callistemon salignus White bottlebrush 6 1.2 6
. - Smooth-leaved
Myrtaceae Rhodamnia maideniana brush turpentine 6 1.2 6
Myrtaceae Syzygium olersum Blue cherry 3 3 1.2 3
Rubiaceae Hodgkinsonia ovatiflora Golden ash 3 3 1.2 3
Lauraceae Cryptocarya obovata Pepperberry 1 3 1 1 3
Meliaceae Dyoxylum melleri Red bean 1 3 0.8 3
Sapindaceae Mischocarpus pyiformis Brush apple 1 3 0.8 3
Myrtaceae Syzygium moorei Rose apple 1 3 0.8 3
Araucariaceae Araucaria cunninghamii Hoop pine 3 0.6 3
Moraceae Ficus fraseri Sandpaper fig 3 0.6 3
Moraceae Ficus watkinsiana Strangler fig 3 0.6 3
Atherospermataceae  Daphnandra micrantha Socketwood 3 0.6 3
Lauraceae Cryptocarya glaucescens Jackwood 3 0.6 3
Lauraceae Cryptocarya rigida Rose maple 3 0.6 3
. . Green -leaved
Lauraceae Endiandra muelleri rose walnut 3 0.6 3
Lauraceae Endiandra pubens White bark walnut 3 0.6 3
Lauraceae Endiandra sieberi Hard corkwood 3 0.6 3
Escelloniaceae Cuttsia viburnea Elderberry 3 0.6 3
Pittosporaceae Hymenosporum  fiavum Native frangipani 3 0.6 3
Pittosporaceae Pittosporum undulatum Sweet pittosporum 3 0.6 3
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Suballiance No. 16 Syzygium luehmannii-Acmena hemilampra Site Av. Max of
N . abund. abund.
Family Genus Species Common 1 2 3 4 ratings ratings
Sapindaceae Mischocarpus pyiformis Brush apple 6 10 6 10 8.0 10
Myrtaceae Syzygium luehmannii Riberry 10 10 10 7.5 10
Sapindaceae Cupaniopsis anacardioides Tuckeroo 10 6 10 3 7.3 10
Euphorbiaceae Drypetes australasica Yellow tulip 3 10 1 6 5.0 10
Rutaceae Acronychia imperforata Beach acronychia 3 10 3 3 4.8 10
Rutaceae Flindersia schottina Bumpy ash 3 10 6 4.8 10
Anacardiaceae Euroschinus falcata Chinaman's cedar 6 10 3 4.8 10
Moraceae Ficus watkinsiana Strangler fig 6 6 6 4.5 6
Urticaceae Dendrocnide photinophylla 3?r:gli2%'lt?2;ed 6 6 6 4.5 6
Sapindaceae Guioa semiglauca Guioa 3 6 6 3 4.5 6
Arecaceae Archontophoenix  cunninghamiana  Bangalow palm 10 1 3 3 43 10
Rubiaceae Hodgkinsonia ovatiflora Golden ash 10 1 3 3 4.3 10
Podocacarpaceae Podocarpus elatus Brown pine 1 3 6 6 4.0 6
Ulmaceae Aphananthe philippinensis Native elm 10 6 4.0 10
Proteaceae Banksia integrifolia Coast banksia 3 3 10 4.0 10
Celastraceae Cassine australis Red olive berry 3 6 6 1 4.0 6
Sapindaceae Arytera divaricara Coogara 10 3 3 4.0 10
Myrtaceae Acema hemilampra Eﬁlc;ad—leaved lilly 6 10 4.0 10
Rubiaceae Canthium coprosmoides Coast canthium 6 6 1 3 4.0 6
Myrtaceae Rhodomyrtus psidioides Native guava 3 3 3 6 3.8 6
Myrtaceae Syzygium olersum Blue cherry 3 6 3 3 3.8 6
Oleraceae Notelaea lonifolia Large mock-olive 6 3 6 3.8 6
Ebenaceae Diospyros pentamera Grey persimon 10 3 1 3.5 10
Euphorbiaceae Glochidion ferdinandi Cheese tree 6 3 1 3 3.3 6
Lauraceae Litsea australis Brown bolly gum 3 3 3 3 3.0 3
Rutaceae Flindersia bennettiana Bennett's ash 6 6 3.0 6
Rutaceae Halfordia kendack Saffronheart 6 6 3.0 6
Sapindaceae Alectryon coniaceus Beach bird's eye 6 6 3.0 6
Myrtaceae Lophostemon confertus Brush box 3 3 3 3 3.0 3
Moraceae Ficus coronata %eek sandpaper 1 3 6 2.5 6
Moraceae Ficus fraseri Sandpaper fig 3 3 1 3 2.5 3
Myrtaceae Rhodamnia argentea Malletwood 6 3 2.3 6
Epacridaceae Trochocarpa laurina Tree heath 3 3 3 2.3 3
Myrtaceae Acema smithii Lilli Pilly 1 6 1 2.0 6
Araliaceae Polyscias legans Celery wood 3 1 3 1 2.0 3
Ulmaceae Celtis paniculata Native hackberry 3 1 3 1.8 3
Moraceae Ficus obliqua Small-leaved fig 3 3 1 1.8 3
Lauraceae Endiandra discolor Rose walnut 1 6 1.8 6
Euphorbiaceae Claoxylon australe Brittlewood 6 1 1.8 6
Myrtaceae Syzygium australe Brush cherry 1 6 1.8 6
Araucariaceae Araucaria cunninghamii Hoop pine 6 1.5 6
Arecaceae Livistona australis g;%bage tree 3 3 1.5 3
Lauraceae Cryptocarya triplinervis LT%T Wl 3 3 1.5 3
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Suballiance No. 24 Castanospermum-Grevillea robusta Site Av. Max of
- . abund. abund.
Family Genus Species Common 1 2 ratings ratings
Fabaceae Castanospermum  australe Black bean 6 10 10 8.7 10
Casuarinaceae Casuarina cunninghamiana  River oak 10 6 5.3 10
Ulmaceae Aphananthe philippinensis Native elm 3 10 3 5.3 10
Euphorbiaceae Baloghia inophylla Brush bloodwood 6 10 5.3 10
Moraceae Ficus coronata fCigreek sandpaper 6 6 3 5.0 6
Proteaceae Grevillea robusta Silky oak 3 10 1 4.7 10
Euphorbiaceae Malotus philippensis Orange kamalla 3 6 3 4.0 6
Myrtaceae Syzygium australe Brush cherry 6 3 3 4.0 6
Myrtaceae Syzygium francisii Giant water-gum 10 1 3.7 10
Podocacarpaceae Podocarpus elatus Brown pine 10 3.3 10
Moraceae Streblus brunonianus Whalebone tree 3 6 1 3.3 6
Myrtaceae Eucalyptus grandis Flooded gum 10 3.3 10
Myrtaceae Melaleuca bracteata White cloud tree 10 3.3 10
Atherospermataceae Daphnandra micrantha Socketwood 6 3 3.0 6
Mimosaceae Acacia concurrens Curracabah 6 3 3.0 6
Surianaceae Guifoylia monostylis Native plum 6 3 3.0 6
Sapindaceae Arytera divaricara Coogara 6 3 3.0 6
Lauraceae Beilschmiedia elliptica Grey walnut 1 6 23 6
Lauraceae Cryptocarya obovata Pepperberry 3 3 1 2.3 3
Lauraceae Cryptocarya triplinervis E:Jrg? veined 1 6 2.3 6
Meliaceae Toona australis Red cedar 6 1 2.3 6
Urticaceae Dendrocnide excelsa Giant stinging tree 6 2.0 6
Lauraceae Beilschmiedia obtusifolia Hard bolly gum 3 3 2.0 3
Mimosaceae Pararchidendron pruinosum Snow-wood 6 2.0 6
Meliaceae Dyoxylum fraserianum Rosewood 6 2.0 6
Meliaceae Melia :ﬁi?r::gir:;;ar' White cedar 3 3 2.0 3
Sapindaceae Elattostachys nervosa Beetroot 6 2.0 6
Sterculiaceae Argyrodendron actinophyllum Black booyong 6 2.0 6
Sterculiaceae Argyrodendron trifoliolatum White booyong 6 2.0 6
Myrtaceae Acema smithii Lilli Pilly 6 2.0 6
Myrtaceae Callistemon viminalis Eg?t?ept;?l?sh 3 3 2.0 3
Moraceae Ficus macrophylla Moreton bay fig 3 1 1.3 3
Rutaceae Acronychia oblongifolia g;?r?;gﬂia 1 3 1.3 3
Sapindaceae Alectryon subcinereus Wild quince 3 1 1.3 3
Sapindaceae Diploglottis australis Tamarind 3 1 1.3 3
Sapindaceae Guioa semiglauca Guioa 3 1 1.3 3
Ulmaceae Celtis paniculata Native hackberry 3 1.0 3
Urticaceae Dendrocnide photinophylla gt?r']g';%_lt?:;ed 3 1.0 3
Lauraceae Endiandra muelleri grse:\rflvs;llii\t/ed 1 1 1 1.0 1
Lauraceae Litsea australis Brown bolly gum 3 1.0 3
Lauraceae Neolitsea australiensis Sg?;ghl;?narked 3 1.0 3
Lauraceae Neolitsea dealbata White bolly gum 3 1.0 3
Pittosporaceae Hymenosporum fiavum Native frangipani 3 1.0 3
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Suballiance No. 33 Ceratopetalum/Schizomeria-Argyrodendron/Sloanea Site Av. Max of
Family Genus Species Common 1 2 3 4 5 f:ll,j:;s f;l,j:;s
Elaeocarpaceae Sloanea woollsii Yellow carabeen 3 10 10 10 3 7.2 10
Cunoniaceae Geissois benthamii Red carabeen 1 3 6 10 6 5.2 10
Sterculiaceae Argyrodendron actinophyllum Black booyong 10 3 6 6 5 10
Atherospermataceae  Doryphora sassafras Sassafras 6 6 3 6 3 4.8 6
Cunoniaceae Ceratopetalum apetalum Coachwood 10 3 10 4.6 10
Arecaceae Archontophoenix  cunninghamiana  Bangalow palm 10 10 4 10
Lauraceae Cryptocarya meissneriana ITarS::elTleaved 3 10 6 3.8 10
Escelloniaceae Polyosma cunninghamii Featherwood 3 3 6 3 3 3.6 6
Cunoniaceae Caldcluvia paniculosa Corkwood 3 3 3 3 6 3.6 6
Lauraceae Cryptocarya microneura Murrogun 3 6 1 6 3.2 6
Elaeocarpaceae Sloanea australis Mainden's blush 6 10 3.2 10
Moraceae Ficus coronata sCe:ﬁ(eilgaper fig 6 3 6 3 6
Proteaceae Orites excelsa Prickly ash 3 6 3 3 3 6
Cunoniaceae Schizomeria ovata Crabapple 3 3 3 6 3 6
Meliaceae Synoum glandulosum iizrwsgg 3 3 3 6 3 6
Myrtaceae Lophostemon confertus Brush box 6 6 3 3 6
Ebenaceae Diospyros pentamera Grey persimon 3 3 6 3 3 6
Moraceae Ficus watkinsiana Strangler fig 3 10 1 2.8 10
Lauraceae Cryptocarya glaucescens Jackwood 6 1 3 1 3 2.8 6
Epacridaceae Trochocarpa laurina Tree heath 3 1 3 1 6 2.8 6
Escelloniaceae Quintinia verdonii nggumwood 3 6 1 3 2.6 6
Rutaceae Acradenia euodiiformia Bonewood 10 3 2.6 10
Euphorbiaceae Baloghia inophylla Elr;osgwood 3 10 2.6 10
Myrtaceae Acema smithii Lilli Pilly 6 1 3 3 2.6 6
Atherospermataceae Daphnandra micrantha Socketwood 1 1 10 2.4 10
Lauraceae Cryptocarya rigida Rose maple 6 3 3 2.4 6
Icacinaceae Pennan??a cunninghamii Brown beech 6 3 3 2.4 6
Sapindaceae Guioa semiglauca Guioa 3 3 6 2.4 6
Rhamnaceae Alphitonia excelsa Red ash 6 6 2.4 6
Myrtaceae Rhodamnia rubescens Scub turpentine 3 6 3 2.4 6
Lauraceae Neolitsea dealbata White bolly gum 3 6 1 1 2.2 6
Sapindaceae Diploglottis australis Tamarind 3 1 3 1 3 2.2 3
Sapindaceae Sarcopteryx stipata Steelwood 3 1 3 1 3 2.2 3
Lauraceae Endiandra muelleri S?rseee\r/]v all'rswi\t/ed 3 3 1 3 2 3
Elaeocarpaceae Elaeocarpus reticulatus tl;lé)gof-the-valley 3 3 1 3 2 3
Lauraceae Endiandra discolor Rose walnut 6 3 1.8 6
Myrtaceae Eucalyptus grandis Flooded gum 3 6 1.8 6
Urticaceae Dendrocnide excelsa t?;nt stinging 1 1 3 3 1.6 3
Proteaceae Stenocarpus salignus Scrub beefwood 1 3 1 3 1.6 3
Meliaceae Dyoxylum fraserianum Rosewood 1 3 1 3 1.6 3
Euphorbiaceae Claoxylon australe Brittlewood 1 1 3 1.6 3
Sapotaceae Planchonlla australis Black apple 3 1 1 1.6 3
Verbenaceae Gmelina leichhardtii White beech 1 1 3 1.6 3
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Appendix VII: 1873 species list from the Richmond

River region.

List of species from the brushes of the Richmond River region as printed in the Clarence and

Richmond Examiner and New England Advertiser, 1 April, 1873, p. 6. The likely current names were

based on the original botanical name utilising the Australian Plant Census and Australian Plant Name

Index.

Height
Botanical name (1873) Local name Feet Metres Likely current botanical name
Eucaliptus sideroploia Ironbark 100-150 30-45 Eucalyptus siderophloia
Eucaliptus rostrata Flooded gum 100-150 30-45 Eucalyptus camaldulensis
Eucaliptus saligna Grey gum 100-150 30-45 Eucalyptus saligna
Eucaliptus amygdalina Stringybark 80-150 24-45 Eucalyptus amygdalina
Eucaliptus robusta Mahogany 100-150 30-45 Eucalyptus robusta
Eucaliptus maculate Spotted gum 80-120 24-37 Corymbia maculata
Eucaliptus corymbosa Bloodwood 70-120 21-37 Corymbia gummifera
Backhousia myrtifolia - 40 12 Backhousia myrtifolia
Eugenia ventenatii Water gum 70-90 21-27 Syzygium floribundum
Eugenia jambolana Durobby 80-100 24-30 Syzygium cumini
Eugenia myrtifolia Brush cherry 30-80 9-24 Syzygium australe
Eugenia sp. Coolmin 100-150 30-45
Myrtus Becklerii Myrtle 60-80 18-24 Archirhodomyrtus beckleri
Myrtus Acmenioides White myrtle 60-80 18-24 Gossia acmenoides
Rhodamnia trinervia Three-veined myrtle 30-40 9-12 Rhodamnia rubescens
Callistemon salignus Broad-leaved tea tree 60-80 18-24 Callistemon salignus
Malaleuca styphellioides Fine-leaved tea tree 30-40 9-12 Melaleuca styphelioides
Malaleuca leucadendron White tea tree 50-80 15-24 Melaleuca leucadendra
Malaleuca armillaris Small tea tree 20-30 6-9 Melaleuca armillaris
Tristania conferta Bastard box 80-130 24-40 Lophostemon confertus
Tristania suavolens Swamp mahogany 80-120 24-37 Lophostemon suaveolens
Tristania neriifolia Water gum 80-100 24-30 Tristania neriifolia
Cedrela Australis Red cedar 100-160 30-49 Toona ciliata
Flindersia Greaveaii Bulbura 100-160 30-49 ??
Flindersia Australis Cudgery 80-100 24-30 Flindersia australis
Flindersia Oxleyana Yellow wood 80-100 24-30 Flindersia xanthoxyla
Flindersia Schottiana White wood 80-100 24-30 Flindersia schottiana
Flindersia Bennettiana Bogum 80-100 24-30 Flindersia bennettiana
Dysoxylon Fraseranum Rosewood 80-100 24-30 Dysoxylum fraserianum
Dysoxylon Mullerii Pencilwood 80-100 24-30 Dysoxylum mollissimum
Dysoxylon rufum - 40-50 12-15 Dysoxylum rufum
Melia composite White cedar 40-60 12-18 Melia azedarach
Acacia Cunninghamii Bastard myall 30-40 9-12 Acacia trinervata
Acacia glaucescens 50-70 15-21 Acacia binervia
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Appendix VI (Cont.)

Height
Botanical name (1873) Local name Feet Metres Likely current botanical name
Castanospermum Australe Beantree 100-130 30-40 Castanospermum australe
Castanospermum decurrens  Green wattle 30-40 9-12 ??
Pithecolobium pruinosum A yellow wood 30-50 9-15 Pararchidendron pruinosum
Monotoca elliptica Sea coast box Handles Monotoca elliptica
Echinocarpus Australis - 100-150 30-45 Sloanea australis
El??ocarpus grandis Blue peach 50-80 15-24 Elaeocarpus grandis
Sloanea Australis Maiden’s blush 30-40 9-12 Sloanea Australis
Elcodendron Australe - 30 9 Elaeodendron australe
Aracuaria Cunninghamii Moreton Bay pine 100-180 30-55 Araucaria cunninghamii
Frenela columnaris Cypress pine 50-80 15-24 Callitris columellaris
Grevillea robusta Silky oak 60-80 18-24 Grevillea robusta
Stenocarpus salignus Beef wood 60-80 18-24 Stenocarpus salignus
Stenocarpus sinuatus - 80-100 24-30 Stenocarpus sinuatus
Banksia serrata Honeysuckle 30-50 9-15 Banksia serrata
Doryphora sassafras Sassafras 70-80 21-24 Doryphora sassafras
Daphandra micrantha Light yellow wood 70-90 21-27 Daphnandra micrantha
Harpullia pendula Tulip wood 30-40 9-12 Harpullia pendula
Diploglottis Cunninghamii Native tamarind 60-90 18-27 Diploglottis australis
Cupania pseudorhus Light yellow wood 50-80 15-24 Jagera pseudorhus
Achras Australias Black apple 60-100 18-30 Planchonella australis
Ber?ali?ia sp - 90-100 27-30
Alphitonia excelsa - 70-100 21-30 Alphitonia excelsa
Cryptocarya glauceacens Laurel 80-100 24-30 Cryptocarya glaucescens
Cryptocarya obvata Sycamore 80-100 24-30 Cryptocarya obovata
Tetranthera ferrugina - 80 24 Litsea breviumbellata ??
Weinmanni sp Murraree 100-150 30-45 Pseudoweinmannia lachnocarpa
Grissois Benthemii - 100-120 30-37 Geissois benthamiana
Avicennia tomentose Large mangrove 30-50 9-15 Avicennia marina
Gmelina Leichardtii Beech 100-150 30-45 Gmelina leichhardtii
Casaurina tennissima Forest oak 50-80 15-24 Allocasuarina torulosa
Casaurina quadrivalvis Swamp oak 40-90 12-27 Allocasuarina verticillata
Baloghia lucida Brush bloodwood 40 12 Baloghia inophylla
Bradleia Australis Red wood 50-70 15-21 ??
Carygillia pentamera Black myrtle 80-100 24-30 Diospyros pentamera
Celtis op?ca - 40-60 12-18 ??
Duboisra myoporoides Cork wood 50 15 Duboisia myoporoides
Memecyclon sp Brush cherry, cobbinmuni 60-80 18-24 Memecylon sp ??
Myrsine varabilis - 20-50 6-15 Myrsine variabilis
Pittisporum undulatum - 30-40 9-12 Pittosporum undulatum
Podocarpus spinulosus Smooth bark pine 40-120 12-37 Podocarpus spinulosus
Tarrietia actinodendron Stave wood 70-120 21-37 ??
Tarrietia argyrodendron Iron wood 100-150 30-45 ??
Tarrietia Carronii Byong 100-150 30-45 Argyrodendron trifoliolatum ??
Rhus rodanthema Dark yellow wood 50-80 15-24 Rhodosphaera rhodanthema
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