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Chapter 5. The river environmental domains - results and 

technical discussion

The Environmental Domain Analysis (EDA) resulted in a map that included 489 different 

river environment domains, many of which occurred in multiple patches.  To avoid confusion 

it is worth defining some terms here.  A patch refers to a single area that has been found by 

the analysis to be internally consistent in terms of the system controls on river development.   

A domain is composed of one or more patches that are similar.  In other words, a domain is an 

internally consistent area, that can occur as spatially separate patches.  These patches might be 

separated by small or large distances.  All together, there were 129 thousand patches of river 

landscape identified in the state.  The domains are named arbitrarily by number.  The 

statewide EDA is shown in Figure 36. 

Each domain tells you something about the local environment, and puts those local conditions 

in a state wide context.  If you know which domain you are standing in, you know that your 

immediate surrounding will fit within the characteristic range of values of system controls for 

that domain, and you know where similar landscapes occur throughout the state.  If, for 

example, you are standing on the Pinnacle Track on the very edge of the Mount Wellington 

Plateau, you are in a patch of domain number 211.  This tells you that you are in a high relief 

area, with slopes that vary from moderate to very steep.  You are on dolerite lithostructure, 

and the area has been subject to periglacial and possibly also aeolian processes, and was 

possibly covered by ice during the maximum glaciation.  The climate is moderately and 

reliably wet, although not as wet as other areas of the state, and there is a tendency for a very 

intense rain event to occur every few years.  You also know from the domain map that similar 

environments are found around the edge of the Ben Lomond Plateau, and around the northern 

edge of the Central Plateau. 

The domains vary in spatial extent, from a minimum of 4 grid cells (16 ha) to some massive 

domains that cover hundreds of thousands of hectares.  The biggest of these is number 93, 

which covers over 200,000 cells, or 12 % of the land area of the state.  Domains typically 

occur as multiple patches, and patch size typically varies from 10s to 100s of hectares.   

This presents a very complicated picture.  Because of the number and diversity of domains, it 

is difficult if not impossible to examine the whole state at once and still be able to appreciate 

the amount of information in the analysis.  However, it is possible to use these domains as the 

smallest unit in a hierarchical analysis of landscape.  Domains represent relatively uniform 

landscapes that occur on a scale of 10’s to 100s of hectares.  By identifying areas with similar 

patterns of domains, we can identify subregions, which occupy 10’s of square kilometres.  

Patterns in the distribution of subregions, and the way rivers flow through a sequence of 

subregions will identify river regions for the state.  This last step is beyond the scope of this 

report, however sub regions have been identified for a case study area including the 

catchment of the upper Macquarie, and extending across to the Apsley catchment and east 

coast, and will soon be identified statewide. 

Before looking at spatial patterns of domains, it is important to examine how they relate to the 

system controls on river development and behaviour.  The basic concept of an environmental 

domain analysis is that each domain would reflect equally the influence of all the system 
controls, and that within each domain type would be found a relatively small range of values 
for each system control.  In this way, when referring to any particular domain, you are also 

referring to a known discrete range of each system control, with little overlap with any other 

domain.  However, in practice, this proved to be a difficult thing to achieve, for two reasons.  

Firstly, this neat ideal requires that all the system controls change in the same place, showing 

clearly where the edges of domains and regions occur.  The upper edge of the Great Western  
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Figure 36.  The environmental domain analysis for the whole of Tasmania.  Colours 

represent different domains.  Note that it is not possible to produce 489 easily 

distinguishable colours.  Bright colours covering large areas of the state each represent a 

single domain, but pale colours covering small areas may represent more than one 

domain.  
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Tiers is an example of such a distinct boundary.  As you step from the Central Plateau onto 

the face of the tiers, almost all of the system controls change simultaneously.  Secondly, it 

also requires the perfect data set and computational tools for identifying these boundaries.  As 

might be expected, although the result sometimes approached the ideal, neither the 

environment, the data, nor the computers cooperated fully.   

The implication of the mixed success of the EDA procedure is that, although all domains are 

well defined in terms of the multivariate relationship between all system controls, some 

domains do include areas with a wide range of values for some system controls.  For example, 

domain 93 covers areas where the slope varies widely.  The average slope for the whole area 

of domain 93 is just under 8 degrees, but most of the domain lies between 1 and 19 degrees.  

Any one patch of domain 93 will contain only some of this range in slope.  Similarly, the 

domain includes areas of basalt, dolerite, Parmeener and Mathinna lithostructure.  Any one 

patch of domain 93 is likely to include only one of these lithostructures, but without checking 

the input data it is not possible to tell which.  A result of this is that the domain analysis is 

more useful at the regional and subregional scale, which are well described by these average 

values, than at the scale of a single domain patch which can vary widely from the average 

condition for that domain. 

The rest of this chapter discusses the reasons for this variation in the values of system controls 

within domains, considering first the categorical controls (process history and lithostructure) 

and then the continuous variables (topography and climate).  We then consider the 

implications for the interpretation of the domain map, and consider how the analysis can be 

used at different spatial scales in a hierarchical analysis of river regions in the state. 

An overview of the relationship between domains and system 

controls 

The categorical system controls – lithostructure and geomorphic process history 

The influence of the categorical system controls on the formation of domains was variable.  

For example, lithostructure appears to play an important role in defining around three quarters 

of the domains.  However, in the remaining quarter the role of lithostructure was less clear.  In 

this section we discuss why these different types of relationship between the domains and the 

system controls may have occurred. 

Where a categorical system control has a clear relationship with other system controls, then it 

has a strong influence on the formation of the domains.  So, for example, there appears to be a 

distinct relationship between granite lithostructure and the other system controls, because 

there is a very distinct suite of domains that occupies the granitic areas of the state and occur 

on almost no other lithostructure (Figure 37).  Another way of describing this is to say that 

domains can either be classified as being almost entirely granitiod lithology, or entirely not 

granitoid.  There are very few domains that are only partly granitoid (Figure 38).  Within the 

group dominated by granites, the distribution of different domains reflects the climatic 

gradient from east to west, and smaller scale topographic variation.  Granite is not the only 

categorical variable to have this strong influence on domain formation.  Several other 

lithostructural elements and process history regions had a similar influence.  These include the 

coastal sands and gravels, glacial sediments, undifferentiated Cainozoic sediments, mafic and 

ultramafics, folded quartzites, and carbonate lithostructural elements, and the present day 
periglacial process region.   

The other categorical variables had less overriding influence over the domain formation.  

These include basalt, dolerite, Mathinna/Eldon groups, and the Parmeener Supergroup 

lithostructural elements, and aeolian, maximum glaciation, last glacial, karst and peat process 

regions.  This means that there are many domains that represent a mix of lithostructural 
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elements, or only partly represent a process region.  These domains to not identify landscape 

forms that are clearly associated with a single lithostructure.  Rather, they have identified 

landscapes that the analysis suggests will have a similar effect on river form, despite the 

variability in lithostructure or process history, because of similarities in topography and 

climate.  As a result, it seems that domains in these parts of Tasmania were more influenced 

by the topography and climate than either lithostructure or process history.  There are a 

number of possible explanations for this, all of which are probably true somewhere in the 

state.  They include a lack of any clear spatial relationship between these categorical variables 

and the other system controls, spatial relationships being present but too complex to easily 

identify, and artefacts of the environmental domain analysis procedure.   

Figure 37.  The occurrence of granitoid lithostructure (hatching) in the north part of the 

state, and the suite of domains that occupy those areas (shading).  Note that the two 

areas match almost exactly, indicating that the granitoid lithostructural element had a 

strong influence on the formation of the domains. 

It is possible that the lack of a clear spatial relationship is a true observation of the 

environment.  This may be the case where there is a great deal of diversity within one system 

control.  For example, the Mathinna & Eldon and Parmeener lithostructural elements both 

include a great deal of diversity.  They are both thick sedimentary deposits, that range from 

fine mudstones to limestone and sandstone.  The Mathinna & Eldon element is made more 

diverse by variable metamorphosis.  Some of geomorphic process regions may also be very 
diverse.  For example, the glacial process regions include erosional features caused by ice 

caps, cirque and valley glaciers, as well as the deposition features such as moraines.  This 

diversity might prevent the identification of a clear relationship between these elements and 

the remaining system controls.   

In contrast, in some situations the same landscape can form on two different lithostructures.  

An example of this is the uplifted plains described in ‘Other influences on stream 

geomorphology in Chapter 4 System Controls.  These high plateaus can occur on any 

geology, and would confuse the relationship between lithostructure and topographic system 

controls.  Also, sometimes the same shaped feature can be formed by different geomorphic 

processes.  For example, a floodplain on a large river and a plain caused by karst solution of 

the underlying carbonate rocks are similar in terms of lithostructure (Cainozoic sediments) 

and topography (flat plain).  As a result, these two features, with quite different origins, are 

sometimes included in the same domain.  Domain 384 is an example of this. 
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Figure 38.  These graphs show the relationship between two of the lithostructural 

elements and the domain analysis.  Granite has a strong influence on domain formation, 

and as a result domains tend to either be almost entirely granite, or almost entirely not 

granite.  In contrast, dolerite had a less overriding influence on the domains, and there 

are many domains that are partly doleritic and partly some other lithostructure. 

In some situations, the domain analysis may have identified real spatial relationships that are 

too complex to easily recognise, as would be the case where a landscape is characteristic of a 

combination of rock types, rather than a single lithostructure.  This appears to be the case with 

dolerite and the Parmeener Supergroup lithostructural elements.  Dolerite occurs in some 

quantity in 165 different river domains.  Of these, 43 domains are over 90% dolerite, and 

presumably have identified purely dolerite landscape forms (for example domain 403 in 
Figure 39).  The remaining 122 domains include anywhere between 1% and 89% dolerite.  

However, almost half of these partially dolerite domains are dominated not by one rock, but 

by the combination of dolerite and Parmeener Supergroup, often with some other rocks as 

well (see Figure 39).  This suggests that these domains have identified a mixed dolerite and 

Parmeener landscape, a prospect that is reasonable enough given that these lithostructures 

frequently occur in close proximity to each other.    

Mapping errors are another potential source of confusion in the relationship between domains 

and system controls.  This will be a problem for many of the categorical system controls.  The 

level of detail in the original geology mapping varies across the state from 1:25,000 to 

1:250,000.  In the east of the state, in areas that have only been mapped at 1:250,000 scale, 

large patches that are shown as dolerite actually often include small outcrops of Parmeener 

Supergroup rocks.134  Given this, it is not remarkable that the domains do not differentiate

well between the two lithostructures.  As well as problems caused by using such broad scale

mapping, there is also the problem that lithostructure classes that would ideally be used as 

system controls were not always well mapped.  This is particularly the case with relatively 

young deposits, such as floodplains and coarse slope deposits.  Mapping errors are also likely 

in the process history system controls, as these were originally mapped at a 1:500,000 scale, 

and often required extrapolation between fragmentary boundaries mapped in the field.   
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Figure 39.  Examples of typical lithostructure composition of domains that include 

dolerite.  Some domains are entirely dolerite, some are a combination of lithostructures 

that commonly occur together such as dolerite and the Parmeener Supergroup, while 

others contain a wide variety of lithostructure.  Finally, dolerite sometimes occurs in 

very small percentages in domains dominated by slope deposits or soft sediments.  This 

selection is intended to indicate the range of lithostructure composition, and is not 

necessarily a representative sample. 

Finally, the computational procedures that formed the domains may be responsible for two 

more odd combinations of categorical system controls in a single domain.  Firstly, an ‘edge 

effect’ can cause a domain dominated by a single lithostructural element to also include traces 

of surrounding elements.  For example, dolerite also occurs in very small percentages on the 

margins of domains dominated by coarse slope deposits, and Cainozoic sediments (eg 

domains 183 and 446 in Figure 39).  Secondly, some domains contain a wide variety of 

lithostructural elements, and this may be an artefact of the process by which domains were 

defined (see ‘Domain mapping’ in Chapter 3).  This involved finding internally uniform 

areas, which formed the domains.  However, once these were identified, there was a number 

of individual cells or very small patches remaining that were not similar to any large 

neighbouring patch.  These unusual cells could either be an error in the data, or a truly rare 

patch of landscape such as an outcrop of atypical geology in the area, or a topographic feature 

such as cliff or waterfall.  However, these cells were forcibly merged with whichever 

neighbour was least different.  This final lumping could be the cause of domains such as 

number 8, which incorporates areas of each of the geomorphic process regions, and includes 

12 of the 15 lithostructural elements.   

The continuous system controls – climate and topography 

Ideally, the size and shape of the stream domains would reflect the dimensions of the system 

controls on landscape it represents in a manner that is intuitively easy to follow.  Often this is 

the case, and large significant features can easily be seen on the domain map.  For example, 

the divide between the south east of the state, which is dominated by flat topped dolerite 

mountains, and the south west, dominated by long jagged ridges of quartzite, is easy to see.  

On a slightly smaller scale, features such as the Davey-Olga strike valley are also clearly 

visible.  However, at the smallest scale of 100’s of metres, domains do not always relate

clearly to the underlying topography.  Although it is not a universal rule, a single domain can 

include a wide range of values for topographic or climatic variables.  This is demonstrated in 

the Figure 40, which shows the average and range of values for cross sectional curvature 
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(calculated over a 3x3 cell window) and effective precipitation, for the first 30 domains.  

Similar graphs relating all 489 domains to all the continuous variables can be found in 

Appendix 3.  
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Figure 40.  Graphs showing the average and the range of values for cross sectional 

curvature and effective precipitation for the domains 1 – 30.  Error bars are the 5
th

 and 

95
th

 percentiles. 

There are several reasons for the wide range of values for topographic and climatic variables 

in some domains.  These either relate to real patterns present in the environment, or to the 

data used to represent the environment and the computational tools used to process the data. 

As was discussed for categorical variables, where a strong relationship exists in the 

environment between most of the system controls, a domain can be formed that includes a 

wide range of values for the remaining controls.  Domain number 404 is an example of this.  

This domain occurs in karst plains in the west of the state, from the Arthur River in the 

northwest to the Olga valley in the south west.  As can be seen in Figure 41, there is a clear

relationship between this domain and lithostructure, the process history regions, most of the 

topography variables, and the climatic variables relating to the wettest day of the year.  This 

strong relationship appears to have overridden the very large variability in the amount and 

reliability of effective precipitation that occurs across western Tasmania. 
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Figure 41.  The range of each system control in domain 404.  Note the large range for 

effective precipitation, and the coefficient of variation of effective precipitation, 

compared to the ranges of other system controls. 

The data and computational procedures used to produce the domains are another probable 

source of large ranges in the values of continuous variables within a single domain.    

The way in which continuous data is represented in domains depends on the scale of variation 

of the landscape, of the data that represents the landscape, and of the domains that are derived 

from that data.  This analysis was based on a 200 m grid of Tasmania.  The topography data 

was generated using a digital elevation model (DEM) at this scale, which was derived from 

1:100,000 scale topography maps.  Unfortunately, this 200 m grid is still too coarse to show 

some of the landscape shapes that are important to streams, particularly in very small 

catchments.  Calculating topographic variables from the 200 m DEM using the smallest 

possible window size of 3 cells, or 600 m, results in very noisy data.  Using a finer grid, such 

as a 25 m DEM, would represent the landscape much more faithfully.  This is illustrated in 

Figure 42.  Unfortunately, a sufficiently accurate 25 m DEM was not available for the whole 

state, and if it were would present difficulties with handling the volume of data.  Using a 200 

m grid required the processing of 4,715,000 data points, which is challenging enough for a 

desktop computer.  An analysis of the whole state using a 25 m grid would require processing 

64 times more data, or some 300 million points.  As a result, we were forced to use the 

coarser scale data, and must bear in mind that some of the fine scale variation that is visible 

on a 1:25,000 topographic map is not well represented here.  Larger features are well 

represented. 

The different continuous system controls vary on different scales.  Figure 43 compares 

effective precipitation with cross sectional curvature to illustrate this point.  Domains that are 

strongly controlled by large scale variables such as climate or geology can include a wide 

range of values for variables that show fine scale patterns, such as topography.   

Patch shape also has an effect on the range of system controls that are found within any one 

domain.  For some reason, possibly related to the algorithm that defined the domains, these 

small patches tend to form squat and square shapes.  However, as can be seen in Figure 43, 

the fine resolution spatial data tends to emphasise long thin shapes.  As a result, each domain 

contains a wider range of topographic variables than if it conformed better to the underlying 

shape of the landscape.  Possibly this is a question of relative scale, would be resolved by 

using a smaller grid. 
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Figure 42.  A comparison of cross sectional curvature calculated at two different scales.  

At the top is a 25 m digital elevation model, with cross sectional curvature calculated 

with a 15 cell or 375 m window.  In the middle is the same area with cross sectional 

curvature calculated from the 200 m DEM using a 3 cell or 600 m window.  Note the 

coarse grain of this image, and the fact that smaller features are not detected.  The 

lowest image is the rivers and 10 m contours from the 1:25000 topography maps.  The 

peak is Byatts Razorback, immediately east of Ben Lomond.  The view is approximately 

5 km from north to south. 
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Figure 43.  Statewide maps of the system controls effective precipitation and cross 

sectional curvature (measured over 600 m).  The climatic data shows gradual patterns of 

change across the state, while to topography data is so finely dissected that it is almost 

too fine to appreciate at this scale. 

Conversely, it is also possible for domains to include too small a range values for each system 

control, creating a problem of too great a complexity in the domain map.  This leads to the 

situation where what appears to be a topographically similar area, with similar geology, 

process history and climate, is divided into multiple domains.  This is illustrated in Figure 44. 

Finally, the way the domain analysis coped with single cells or very small patches that were 

similar to none of the surrounding domains may also have contributed to large ranges in 

measures of topography and climate within a single domain.  As described in the categorical 

section, any such unusual cells were forced into whichever neighbouring domain was least 

different.  This has the potential to greatly increase the range of topography and climate 

conditions in the receiving domain. 

The net result is that it is difficult to use individual domains to interpret the landscape in fine 

detail.  However, domains do occur in distinct assemblages that can be used to identify 

different landscape types.  These domain assemblages reveal large scale patterns in the 

environment that can be used to identify areas where the same components of the landscape 

are found.  These areas are described as sub regions, and are typically in the order of 10’s to 

100’s of square kilometres.  A sub region is not a uniform area, such as a plain or individual 

hill slope.  Rather, it is uniform at a larger scale, because it includes a repeating pattern of 

plains and slopes that have similar character in the context of similar climatic and 

lithostructural elements.  At this scale, the domain analysis appears to work very well as a 
method to objectively identify river landscapes.  The next section of this chapter is devoted to 

identifying these sub regional areas in a case study area that includes the upper Macquarie 

catchment, and stretches east to include the Apsley River. 
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Figure 44.  The headwaters of the Wye River and Lost Falls Creek in the Eastern Tiers.  

Note that the ridgelines and some small valleys all consist of one huge domain, number 

93, but that a series of different small domains make up the major valleys.  The overall 

pattern of domains is informative, but the presence of an individual patch of a single 

domain is less useful.  Different shading represents different domains.  Contour interval 

is 20 m. 

Identifying larger scale patterns – mosaics and subregions in the 

Upper Macquarie Catchment 

The river landscape can be usefully examined on a larger scale than that of individual 

domains.  Domains occur together in characteristic mosaics, each of which represents a type 

of landscape.  Mosaics are defined as areas of landscape which are made up of characteristic 

features.  Whilst not necessarily similar, these features are typically associated with each 

other, forming a set of features distinct from all others in the state.  These mosaics are a tool 

for identifying ‘sub-regional’ landscape units across the state.  The process for identifying 

sub-regions involves mapping domain mosaic areas, and then classifying those areas to allow 

you to map sub regions across the state.   

This process has not yet been completed at a statewide scale.  However, mosaic areas have 

been identified in a case study area of some 3000 square kilometres, or around 4.5% of the 

state, containing patches of 93 different domains.  The area includes the upper Macquarie 

River catchment, and stretches east to the coast and north to include the catchment of the 

Apsley River.  Eighteen different mosaic areas were identified, on the basis that they had an 

assemblage of domains present that differed from neighbouring areas.  These are shown in 

Figure 45, and graphs summarising the domains that comprise each mosaic can be found in 

Appendix 4.  A detailed description of the landscapes represented by each mosaic, and the 

character of the rivers that run through them can be found in the next chapter.  The next step, 
of classifying the mosaics and identifying which represent different occurrences of the same 
subregion needs to be done in the context of the whole state, and so is not presented here. 
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The method proposed for identifying mosaics involved searching for ‘diagnostic’ domains or 

combinations of domains.  These are domains which only occur in a particular mosaic.  Once 

these are identified, a line drawn around their distribution identifies the extent of the mosaic.  

For many of these mosaic areas diagnostic sets of domains were relatively easily identified by 

examining the proportion of each domain found in a mosaic, as compared to its distribution 

across the whole study area.  However, as mapping of the mosaics proceeded, two exceptions 

to this became apparent.   

First, several mosaics are present that cover a very small area, and so are effectively too small 

to have a characteristic assemblage of domains.  In this case, it is a question of judgement 

whether to merge the area with a surrounding mosaic or keep it separate because of 

similarities with other nearby mosaics, with which it will eventually be merged.  To some 

extent, this problem is a product of the small case study area.  Around the edges are slivers of 

larger mosaics that continue outside the case study area.  Identification of river domain 

mosaics state wide would reduce this problem.  However, there are also some mosaics that are 

simply very small.  

Secondly, the idea of diagnostic domains or suites of domains is based on identifying the 

presence of distinctive components of the landscape.  This works well for areas that have 

complex patterns in any of the system controls, particularly topography, because they have a 

relatively large number of domains.  However, some areas are distinctive not for their 

complexity but for their simplicity, and so must be identified not by the presence of 

distinctive domains, but by their absence.  These simple landscapes include for example the 

small plateau area at the very head of the Macquarie River.  This area shares many 

characteristics with the surrounding landscape (low dolerite ridges, similar climate, uniform 

geomorphic process history) but lacks the narrow valleys found to the east or the relief found 

to the west.  Such areas are easiest to identify visually using a GIS system.   

Conclusions and improvements that could be made to the 

Environmental Domain Analysis. 

The domain analysis did not work quite as intended, and as a result many of the domains 

represent a wider variety of values of the system controls than ideal.  This detracts from the 

ability to use individual domains to describe river landscapes.  However, the domains are still

suitable for identifying larger scale patterns in the river environment.  These large scale 

patterns have the potential to be very useful in building a river regionalisation for the state.   

The basic technique of the environmental domain analysis does have the potential to produce 

domains that represent distinct landscapes.  Several improvements are recommended that 

would probably make a marked difference to the analysis.  These are listed below. 

1. Use the 25 m grid to calculate the topographic variables and to perform the environmental 

domain analysis.  This would generate far smoother topographic data at fine scales, and 
so represent the environment more faithfully.  It would also allow the shape of domains to 

follow the underlying landscape more closely. 

2. When defining domains, allow small patches (less than 4 grid cells) that are not similar to 

any neighbouring patches to remain unattached to any domain. 

3. Strategically improve some of the input data.  For example, a major flaw in the 

lithostructural elements data are mapping errors and shortcomings the elements relating to 

sediments deposited during the Tertiary and Quaternary (the last 65 million years).  In 

particular, the lack of a modern floodplain lithostructural element means that these 

features are included in the undifferentiated Cainozoic sediments.  As a result, quite 

different materials are mapped as the same lithostructural element (for example, the 

Henty Dunes and the southern part of the Olga valley).   
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4. Experiment with weighting the input data, and using fuzzy boundaries to represent 

uncertainty in the mapping, to see if you get domains that more faithfully follow lines of 

local similarity in the landscape. 

5. The system control ‘driller’ described in Chapter 3 should be used in conjunction with the 

domain map.  This GIS tool can present the system control data for an individual pixel, 

making it easier to look at the landscape at multiple scales, from region down to 

individual 200 m cell. 

If such changes were made, the result would be a more robust regionalisation, and could also 

be more useful for making local management recommendations, as Wells28 attempted to do 

for headwater streams in the forestry estate.   

Having said this, it is important to note that even with these shortcomings the present analysis 

does appear to be a useful way of looking at the variation in river landscapes across the state.  

It is a tool that reduces the huge and complex variation in the controls on river development 

and behaviour around the state to a manageable level, and so allows variation in landscape at 

any one place to be considered in the context of the whole state. 
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Figure 45.  The mosaics identified in the case study area of the central east coast and the upper Macquarie catchments.  The mosaic boundaries are 

drawn in black.  Note that the domains are shaded to highlight different mosaics, and that the colours do not imply the degree of similarity between 

domains. 
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Chapter 6. Putting the picture together: linking river 

landscapes and river character

This chapter is devoted to consideration of how to use the river environmental domain 
analysis and the resulting mosaics of domains to describe river landscapes and to predict river 
character within those landscapes.  It is based around the case study area of the Apsley and 
upper Macquarie catchments.  Here we will take the mosaics of domains identified in the 
previous chapter, and describe the landscape each mosaic represents in terms of the domains 
they include, and how those domains relate to the system controls on river behaviour and 
development.  Graphs showing how the domains in each mosaic relate to the system controls 
can be found in Appendix 5.  For those areas for which we have field based assessments of 
river character, we will comment on the types of river that are associated with each landscape.  
These are simply the river characters that have been observed in each area, and do not 
constitute a comprehensive list of all river types likely to occur in that area.  More detailed 
descriptions of the upper Macquarie River can be found in Appendix 9.  The mosaics that 
occur only as slivers at the western extent of the study area are not discussed, because they 
are very small portions of large landscape features that are mostly outside the study area. 

Things to consider when linking river landscapes to river character 

Before considering the case study, it is worth discussing some general principles that can be 
used to relate landscapes to the character of the rivers within those landscapes.  A river’s form 
and character are in large part a response to its immediate environment.  However, it is also a 
response to the landscape of the catchment upstream, and sometimes downstream.  Where a 
river flows from one environment to another, it can have distinctive features that reflect that 
transition.  In the previous chapter we identified mosaics of landscape at a subregional scale, 
where the same combinations of features occurred.  A small range of river characters are 
found repeated in similar mosaics. 

When viewed over short time frames, the immediate environment of a river channel has a 
huge influence on the form and behaviour of that section of river.  The valley width and slope 
influence the erosive power of floodwaters and define the range of possible channel slopes.  
The material of which the valley walls and floor are formed is one of the main influences the 
erodibility of the channel boundaries, and therefore the ability of the river to change its form.  
Vegetation is also an important control.  To give a fairly trivial example, a river with a 
meandering planform can only occur where valley slopes are low, while cascading step pool 
sequence requires a steep valley.  Describing the local environment will not tell you precisely 
what types of streams will be found there, because that depends on other factors like the rest 
of the catchment and the disturbance history of the site as well, but it will narrow down the 
range of stream form and behaviour that is likely to be found there.  

The river is also influenced by the upstream environment, which controls the timing and 
quantity of sediment and water supplied to an individual section of stream.  Because of the 
influence of the catchment, two sections of river in similar local environments can potentially 
have quite different channel form and behaviour because of differences in the catchments 
upstream.   

The size, shape, topography and climate of the catchment all influence the hydrology of the 
river downstream.99  The hydrology in turn influences the form and behaviour of the channel.  
For example, a short steep catchment will tend to have very ‘flashy’ flood behaviour, with the 
river rising and dropping quickly.  In contrast, a similar sized catchment that has gentle slopes 
will produce a far more sluggish flood in response to the same rainfall.   
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The geology, topography and history of geomorphic processes all influence the quantity, 
dimensions and character of the sediment that is delivered to a reach (eg191).  This will also 
affect the form and behaviour of the channel.  For example, a catchment that is dominated by 
granite will tend to produce large quantities of sand and gravel, which will be deposited 
downstream to form easily erodible floodplains. In contrast, a dolerite catchment tends to 
produce a range of particle sizes from cobbles to a well structured clay which tends to make 
relatively stable floodplains.  Topography has a huge influence on the amount of sediment 
that moves into a reach.  Steep powerful sections of stream will be able to transport large 
quantities of sediment including large particles such as cobbles or boulders.  Streams with 
gentle slopes will move relatively little sediment, and include none of the coarser fractions.   

Distance attenuates the effects of upstream landscapes, particularly those relating to sediment 
supply.  Predicting exactly how far these effects will be detected is very complex, and related 
to the sequence of river characters.  As a general rule, however, it is the landscape 
immediately upstream that is most likely to compete with the local landscape as a significant 
influence on the river.   

Distinct forms of river can be found where there is an abrupt transition between two distinct 
landscapes.  When this occurs, very distinctive river characters are formed that reflect this 
rapid change in environmental controls, and often have features that are not found in the 
reaches up or downstream which more closely reflect their local conditions.  Such transitional 
river forms can be very important, because they are often very sensitive to environmental 
change and disturbance.  Transitional river forms include those that reflect a sudden decrease 
in stream power (alluvial fans), a sudden increase in stream power (nickpoint transitions), and 
the transition from riverine to marine processes (estuaries).  Particular forms of the river types 
may be found in karst areas or where there are confined alluvial basins.   

Alluvial fans occur where a steep, high energy river, supplied with large quantities of 
sediment from the surrounding hillsides, enters a wide, flat plain.  Here, because of the low 
slopes and wide floodplain, there is a sudden decrease in stream power and the river is unable 
to transport the sediment that has been delivered from upstream.  Instead, this gets deposited 
in a cone shaped feature where the hills meet the plain, called an alluvial fan (Figure 46).  The 
rapid deposition of sediment, often in the channel, gives river in this section characteristics 
that are not found in either the gorge upstream or the true lowlands downstream.  These 
include a tendency to avulse (rapidly change channel position) and to utilise at high flows a 
series of abandoned channels of various ages that disperse water across the surface of the fan. 

Nickpoint transitions occur where stream power increases because of an increase in channel 
slope.  Nickpoints, also known as headcuts, can occur in soft river deposited sediments, where 
they lead to gully erosion.  They also occur on a much larger scale, where they are often 
associated with increases in slope in the wider landscape.  For example, they occur where 
streams run over the edge of a plateau (eg the Great Western Tiers).  They also occur in the 
downstream reaches of confined alluvial basins, where a river that is in a floodplain reach 
upstream enters a steep gorge.   

Both alluvial fans and nickpoints are sensitive to changes in the balance between stream 
power and sediment delivery.  Both features are at least partly alluvial, and have the potential 
to undergo major erosion or deposition should this balance be upset.  Under glacial climates, a 
lack of vegetation and active periglacial processes provided massive amounts of sediment to 
streams which often did not have the capacity to transport it.  As a result, alluvial fans grew 
bigger, and sediment was deposited in the upstream reaches of nickpoints.  Under today’s 
climate, sediment delivery to streams has decreased, and many streams have created terraces 
by eroding sediment stored in alluvial fans and upstream of nickpoints.  An example of this 
process occurring in contemporary timescales is in the mid reaches of the Spero River in 
western Tasmania.   
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Figure 46.  Alluvial fans on small streams draining the flank of Twelvetrees Range near 

Strathgordon. 

Alluvial fans and nickpoints occur in close proximity in confined alluvial basins.  These are 
wide valleys with associated floodplain deposits that end where the valley becomes distinctly 
narrower and steeper.  These are termed ‘dens’ in Tasmania (eg Big Den and Little Den on 
the Lake River).  A particular sequence of river types is found in these landforms, starting 
with an alluvial fan and ending with a nickpoint where the river enters the downstream gorge. 

Karst areas (that is, landscapes formed on soluble rocks such as limestone) have a particular 
influence on transition zones, as water is lost to cave systems or returned to the surface stream 
in springs.  Water lost gradually to underlying karst can result in the loss of stream power at 
the surface, and as a result alluvial fan like features are formed.  Where water returns to the 
surface in springs, very distinctive streams may form that are dominated by tufa, as limestone 
previously dissolved in the water is deposited to form mound springs, or hard and rocky river 
banks and beds. 

Estuaries have not been considered in any detail in this project.  However, they represent a 
very distinct landform where tidal processes, and the deposition of fine sediment interact with 
normal riverine processes. 

So, the question now is how do you use this knowledge of the influence of landscapes on 
rivers to help predict river character using the sub-regional landscapes identified in the 
previous chapter, and described below.  What is important is how the landscape influences the 
amount of water available to the stream (climate and catchment size), the stream power 
(mainly topographic factors such as valley floor slope, valley floor width), and the sediment 
supply (process history, lithology, valley wall slope, valley floor slope and width).  Bear in 
mind that the landscapes identified by the mosaics of river environmental domains are not 
uniform, but are instead a collection of complimentary features, such as valleys and ridges, 
which are repeated throughout the mosaic area.  Streams running through different landscape 
features will obviously have different characters.  Also, waterways with different upstream 
catchments will be found in each landscape, and this also influences river character.  As a 
result, there will be a variety of river types found in each landscape mosaic, depending on 
catchment size and which of the component parts of the landscape forms the immediate 
surrounding of that river.  For example, in the East Draining Uplands of the Eastern Tiers, 
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there are the trunk streams that occupy the main valleys, there are the steep tributary streams 
that flow down the valley walls, and small swampy streams found on the broad ridge tops. 

Overview of the case study area 

The case study area stretches from the flanks Tunbridge Tier in the west across to Dolphin 
Sands and Moulting Lagoon in the East.  It extends as far south as Tooms Lake, and as far 
north as Campbell Town in the west and the Douglas River in the east.  This area covers four 
broad types of landscape. 
1. The flank of the southern most extent of the Great Western Tiers and Tunbridge Tier are 

on the western boundary of the study area.  These form a relatively steep landscape 
dominated by dolerite and Parmeener lithostructure.  These are very large features, only a 
small part of which falls within the study area, which limits the ability to comment on the 
landscapes with any confidence. 

2. The Central Midlands is a generally low relief landscape, formed on relatively young 
lithostructural elements of Tertiary aged basalt and sediments, and modern sediments.  
This area receives relatively little rainfall, and has high evaporation rates.  This area is the 
floor of a basin that formed in the early Tertiary, and extends from the case study area to 
north of Longford.  This basin is in places filled with up to 700 m of sediment,192 but only 
the shallow southern extension of the basin and sediments is found within the case study 
area.  The landscape here is of sediments forming a relatively flat plain, with low 
‘islands’ of bedrock poking through.  There is also some basalt that adds some 
topographic variation to the Tertiary sediments. 

3. The Eastern Tiers are the range that runs down the east coast of Tasmania.  They were 
formed during the early Tertiary.  Unlike the Great Western Tiers, the Eastern Tiers do 
not have a distinct plateau area.  Rather, they have a broad and gentle crest that separates 
the steep eastern slopes from the gentler western slopes of the range.  These slopes have 
been extensively eroded by rivers, particularly on the eastern face of the range where the 
short distance from the crest to the sea has created steep, powerful rivers.  In the study 
area, the Eastern Tiers are dominated by dolerite, with small areas of Parmeener 
Supergroup.  Further north, granite and Mathinna Group lithostructures are also found. 

4. The Oyster Bay Graben is the low lying area occupied by Moulting Lagoon and the lower 
Swan and Apsley Rivers, as well as Great Oyster Bay itself.  Like the Midlands, this area 
has low relief and is filled with Tertiary and Quaternary sediments that surround low 
bedrock hills.   

These major landscape forms have influenced the domain mosaics that were identified in the 
previous chapter, and are described in detail below.  On the whole, where more than one 
mosaic occurs within one of these broader landscapes, those mosaics tend to share many 
domains and so reflect the overall similarity of the landscape.  In contrast, mosaics that come 
from different parts, for example the Eastern Tiers and the Midlands, have little in common, 
either in terms of the domains they include or the values of system controls that influenced 
the domains.  Obviously, it is more difficult to draw meaningful boundaries between similar 
environments, particularly where the changes between those environments occur gradually.  
This difficulty is exacerbated by the tendency for many domains to relate to a broad range of 
values of the system controls, as discussed in the previous chapter.  The Eastern Tiers section 
of the case study area includes eight different mosaic areas, all of which have some features in 
common, and some of which are very similar indeed.  In this sense, the case study area is a 
very stringent test of the domain analysis as a basis for identifying regional and sub regional 
landscapes.  A technique that can differentiate the subtle differences of the eastern and 
western slopes of the Eastern Tiers is likely to work anywhere in the state.   

The relationship between the mosaics and the system control data that was used to develop 
the Environmental Domain Analysis is examined in Appendix 6. 
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The common features throughout the Tiers are largely represented by domain 93.  The 
lithostructure and process history region values for this domain summarise the influences on 
the Eastern Tiers as a whole – that they are dominated by dolerite, and on the whole do not 
fall into any process region as mapped.  Values of cross sectional curvature, measured at a 
large scale, show that this domain is largely restricted to the broad ridges found throughout 
the Tiers.  It has on average a gentle slope of around 7 degrees, but includes a range from 
almost flat to very steep.  Similarly, the domain has on average moderate to low relief, but 
also includes some high relief areas.  To an extent, domain 93 appears to represent the 
ridgelines that are the remnants of Eastern Tiers that have not undergone large scale erosion 
since the area was uplifted.  As such, it is not remarkable to find this domain throughout the 
Eastern Tiers area.   

Apsley Uplands 

The character of the landscape 

Climatically, these domains are characteristic of a landscape with low effective precipitation, 
between 200 and 300 mm.  This is fairly constant from year to year.  The average maximum 
daily rainfall of around 60 mm is higher than average for the state, and in places is as high as 
anywhere in the state (eg domains 338, 446, 487, which make up 8.5 % of the mosaic 
between them).  It also varies greatly from year to year.  This landscape is one that is 
generally quite dry, but very wet days and their associated floods occur with much greater 
frequency than for most of the state. 

As is the case with all hilly areas that include flat areas on ridges and in valleys, as well as 
steep high relief valley walls, the topography of this area is highly varied, and the range of 
values for the topographic system controls on the 16 or so domains found in this mosaic 
reflects this.  The topography is related to the underlying lithostructure.  There are three major 
lithostructural groupings evident in the domains.   

Domains 93, 145, 170, 184, 233, 244, 248 and 438 reflect features that are characteristic of 
basalt, dolerite, Parmeener Supergroup or Mathinna & Eldon Group lithostructure.  Together 
they cover almost 60% of the mosaic.  These domains tend to occur on gentle to moderate 
slopes, typically between 2 and 14 degrees.  They have moderate to high relief, with the relief 
index mostly just above 50.  Cross sectional curvature measures suggest that they mostly form 
broad valleys, although there may be small scale ridges and valleys within these larger 
features.   

Domains 87, 181, 338, 341, 446 and 487 indicate landscape features based on coarse slope 
deposits rather than bedrock.  They cover 35% of the mosaic.  These areas are more likely to 
be steep than bedrock features, but they do cover a larger range of slopes, between 5 and 20 
%.  They also tend to occur in areas of higher relief than bedrock domains.  They occur on 
ridges and valleys.   

Finally, domains 171 and 349 form a small but individualistic area, contributing just over 3 % 
of the mosaic.  These are small patches of Cainozoic sediments, which in this area are either 
headwater swamps or floodplains on larger rivers.  Predictably, they occur on the lowest 
slopes, in low relief areas in valleys. 

None of the domains that characterise this mosaic indicate significant influence of any of the 
geomorphic process regions as mapped for this analysis.  A map of periglacial activity during 
the last glacial maximum would no doubt contribute this system control.  

Note that this area is quite similar to the East Draining Uplands of the Eastern Tiers in terms 
of process history, topography and most climate measures.  It differs mainly in terms of 
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maximum daily rainfall, which is has a tendency to be slightly higher here, and lithostructure, 
which includes large areas of slope deposit that are not mapped in the Eastern Uplands.  
However, to some extent this is an artefact of the geology mapping, as it is probable that slope 
deposits are present on steep slopes throughout the Eastern Tiers. 

The character of the rivers 

A lack of field work in this area limits comments on the potential range of river characters.  
From work in other areas of the state, however, we can say that the combination of dolerite 
lithostructure and steep slopes covered by coarse slope deposits means there is potential for 
small streams on steep slopes to flow underground.  These often emerge as surface channels 
at the contact with the underlying Mathinna or Parmeener bedrock. 

Apsley Lowlands 

The character of the landscape 

Climatically, this area is fairly similar to the Apsley uplands.  The domains here are also 
characteristic of low effective precipitation, between 200 and 300 mm.  This is fairly constant 
from year to year.  The average maximum daily rainfall of around 60 mm is higher than 
average for the state.  It also varies greatly from year to year.  This landscape is one that is 
generally quite dry, but very wet days and their associated floods occur with much greater 
frequency than for most of the state. 

There is a strong relationship between topography and lithostructure.  Around three quarters 
of the area of this mosaic is covered by domains indicative of soft sediments of Tertiary or 
undifferentiated Cainozoic age (domains 171, 349, 377 and 384).  These sediments include 
some slope deposits (probably dominated by small rock fragments and soil), valley fills 
including modern floodplains, and also some coastal deposits.  They characteristically have 
very low slopes, with most of the areas less than 5 degrees, and low relief, with the relief 
index almost always well below 60.  The measures of landscape curvature indicate that these 
domains mostly fall either on flat ground or in broad valleys.  This area also has some 
similarities with flat areas influenced by peat, karst or aeolian process history. 

In contrast, the domains 93, 244 and 181 that make up most of the remainder of the mosaic 
are indicative of landscape features formed on bedrock or coarse slope deposit lithostructure, 
with much steeper and more variable topography.  The features found on the bedrock are 
typical of dolerite, Parmeener, or Mathinna rocks.  These domains all include a wide range of 
slopes, from only a few degrees to over 20 degrees.  Similarly, the relief index can be over 
100.  Profile and cross sectional curvature measures show that these domains can form either 
ridges or valleys.   

This mosaic represents a landscape that on the whole very flat and dry, consisting for the most 
part of soft sediments.  However, around the margins of the mosaic are bedrock areas that 
usually have steeper slopes and higher relief.   

The character of the rivers 

Common features of the rivers and streams of this mosaic are likely to be related to the 
scarcity of bedrock controls and the generally low gradients of the landscape.  This leads to 
the development of features typically found on alluvial fans or in floodplain reaches, where 
the streams have deposited the sediment through which they run, and so have the ability to 
erode bed and banks to adjust the channel dimensions or planform in response to any 
disturbance.  The character of any individual section of stream will also depend on its 
catchment size, and on the nature of the upstream reaches.   
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Fieldwork in this mosaic was restricted to two segments of the Apsley River.  This means that 
comments on river character in this mosaic is restricted to large trunk streams.  It is likely that 
smaller streams would have a different character, possibly more strongly influenced by their 
local environment.   

The two reaches of the Apsley River in this mosaic have markedly different characters, which 
can be attributed partly to the influence of upstream and downstream reaches, and partly to 
variations in the character of the local landscape.  

The Apsley River first enters this mosaic immediately downstream of the Apsley Gorge and 
the Douglas Apsley National Park.  Here the river has just exited the East Draining Uplands 
mosaic of the Eastern Tiers, where rivers are relatively powerful and capable of transporting 
large sediment loads.  In a few kilometres, the river enters a southern extension of the Apsley 
Uplands mosaic, before entering a final lowland plain that gradually grades into the estuary 
and saltmarshes of the Apsley Marshes.  

Where the river first leaves the Eastern Uplands and enters the Lowlands mosaic, there is a 
marked decrease in slope, from 0.05% to 0.004%, as well as a widening in the valley from a 
narrow gorge to an alluvial plain.  On entering the plain the river suffers a sharp drop in 
stream power, and is no longer able to transport the considerable quantities of sediment that 
have moved through the gorge.  As a result, rather than immediately changing form to a low 
energy floodplain river, the river has a transitional form.  It has deposited much of its load of 
gravel, cobbles and boulders to form an alluvial fan.  Because the river here is still relatively 
steep, and the sediments are erodible, it is one of the most powerful and active sections of 
river in this subregion.  Disturbance to the river or riparian vegetation has the potential to 
cause large scale erosion and channel enlargement, and this has in fact occurred in the top 
section of this plain.  This behaviour is exacerbated by the relatively frequent occurrence of 
large rainfall events, which drive large powerful floods.  However, at the downstream end of 
the plain, the river is far less powerful because of a backwater effect from the downstream 
valley control.  Here it has a narrow, very sinuous meandering channel.  This can be seen at 
the Rosedale Road crossing. 

Figure 47.  The Apsley River on entering this subregion forms an alluvial fan.  The river 

has incised this large channel through the fan. 
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Where the river enters the Apsley Lowlands mosaic for the second time, the upstream context 
is rather different.  Rather than a steep and narrow gorge, the river has just left a short 
segment of low gradient confined valley that has fairly low stream power, and supplies little
sediment to the river downstream.  As a result, there is far less evidence of transitional 
features.  Rather than the steep, alluvial fan found upstream, the river here moves straight into 
its very low gradient (0.001% slope) form, the broadwater sequence.  This is a sequence of 
very large pools, typically in the order of several metres in depth and 100 m long.  These 
pools tend to form where the floodplain is constricted by either a bedrock outcrop or a large 
river terrace.  Between these pools, the channel is very small, and may be very sinuous.  
Broadwater sequences are described in more detail in the Appendix 9, which describes the 
upper Macquarie River. 

Table 2.  River characters observed in the Apsley Lowlands landscape mosaic. 

River character Context Catchment size 

Alluvial fan Where a steep high energy river 
with a large bedload first enters 
the plain. 

Trunk stream 

Meandering river In very low slope and low energy 
areas. 

Trunk stream 

Broadwater sequence In low slope and low energy areas 
occasionally influenced by 
bedrock or large river terraces. 

Trunk stream 

Figure 48.  A broadwater pool on the lower Apsley River.   
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Figure 49.  The small meandering channel immediately downstream of the broadwater 

shown in Figure 48. 

Crest of the Eastern Tiers 

The character of the landscape 

The landscape of this area is typical of one dominated by dolerite, in combination with 
Parmeener Supergroup or Mathinna Group rocks, and possibly some basalt.  None of the 
domains covering this area fall in any quantity within geomorphic process regions mapped for 
this project.  Climatically, the area has a moderately dry climate.  The area would probably 
fall into a map of uplifted plains, if it was available (see Other influences on stream 
geomorphology in Chapter 4).  Effective precipitation is most commonly between 200 and 
300 mm, but in the wetter areas may be as much as 700mm.  It is fairly reliable from year to 
year.  For all domains the maximum daily rainfall is around 50 to 60 mm, which is slightly 
above average for the state.  For most domains, maximum daily rainfall is also more variable 
than average for the state.  In terms of all of these system controls, this mosaic varies little 
from others of the Eastern Tiers.  

The crest of the Eastern Tiers is topographically diverse, as it includes some very steep slopes 
and high relief areas as well as broad flats.  However, its distinctive character comes from the 
dominance of flat or gently sloping areas, influenced by the flat lying dolerite bedrock or the 
alluvial flats formed by river deposition.  River catchments are typically small, and the often 
low gradient small streams have not had the power to erode deep valleys since the landscape 
was uplifted in the early Tertiary.  This is reflected in the huge 81% of this mosaic is covered 
by domain 93, which appears to represent the least eroded portions of the Eastern Tiers.   

The overall flat and open nature of this landscape is reflected in the average values of cross 
sectional curvature for the domains that make up this landscape.  These for the most part 
suggest a landscape lacking narrow ridges and valleys (domains 93, 171, 184, 233 and 384), 
instead consisting of broad gentle valleys and ridges (domains 93, 233, 244, 384, 438 and 
441).  This mosaic area was defined not by the presence of particular domains, but by the 
absence of those which characterised surrounding mosaics.  These included 145 and 170, 
which are present in the eastern uplands and indicate landscapes with large valleys.   

The character of the rivers 

This area was not visited during the field program. 
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East Draining Uplands 

The character of the landscape 

This area is similar to many other mosaics of the Eastern Tiers.  The landscape is typical of 
one dominated by dolerite, in combination with Parmeener Supergroup or Mathinna Group 
rocks, and possibly some basalt.  None of the domains covering this area fall in any quantity 
within geomorphic process regions mapped for this project.  Climatically, the area has a 
moderately dry climate.  Effective precipitation is most commonly between 200 and 300 mm, 
but in the may be as much as 700mm.  It is fairly reliable from year to year.  For all domains 
the maximum daily rainfall is around 50 to 60 mm, which is slightly above average for the 
state.  For most domains, maximum daily rainfall is also more variable than average for the 
state.  

This mosaic is dominated by the broad, gently sloping ridges that dominate all of the Eastern 
Tiers.  However, the distinctive component of this landscape is deep valleys that have been 
cut through the eastern flank of the Tiers.  These valleys have been formed by the steep high 
energy rivers that drop from 700 or 800 metres from the crest of the Tiers to the coast over 
only 30 or 40 km.  At their base, these valleys are often too narrow for significant floodplains 
to form beside the river channel.  Although such valleys do occasionally occur in other parts 
the Tiers, in no other area do they occur over such a large proportion of the river systems, 
because no other area has the same huge drop in altitude over such a short distance.  A further 
distinctive feature is the parallel drainage pattern, as the streams run straight down the steep 
face of the Tiers.   

The large scale modification of this part of the Tiers is reflected in the relative proportions of 
the landscape represented by domain 93.  This domain represents the broad ridges and peaks 
found throughout the Eastern Tiers.  It occupies some 55% of the area of the east draining 
uplands, a proportion that is small in comparison to other Eastern Tiers mosaics which range 
from 81 to 68 %.  This relatively small proportion of 93 reflects the large area of this mosaic 
that has been eroded into deep valleys.   

The steep nature of the valley sides in this landscape is reflected in the relatively large area of 
domains such as number 244, 248 and 283 that represent very steep and high relief 
landscapes.  The cross sectional curvature data suggests that this area is still dominated by 
broad gently sloping ridges (domain 93), but also includes domains characteristic of broad 
valleys (for example domain 145), and both narrow ridges and valleys (domains 170, 184, and 
145, 244, 248, 438 receptively).  Many of these distinctive domains were used to separate this 
mosaic from surrounding areas.  Domains 145, 184, 233, 248 and 283 are present in the 
eastern uplands mosaics, but absent from the eastern foothills.  These are indicative of the 
steep slopes and deep valleys.  The boundary with the western draining portion of the Tiers is 
marked by the abundance on the eastern side of domains 145, 170, 244, 283 and 438, and the 
absence of 305, 368 and 441, which occur mainly on the western draining slopes. 

The character of the rivers 

This mosaic represents a highly variable landscape, and as a result the streams themselves 
also vary widely in character.  Stream character responds to valley slope and confinement, 
and the degree of bedrock controls.  Fieldwork in this area included the upper Wye River, the 
Macquarie River and the Apsley River.   

Although the distinctive component of this landscape mosaic is the steep and narrow valleys, 
there is also a large area of gentle relief to be found between and upstream of those valleys.  
The headwaters of many streams occur on these low slope areas, and can be described as 
small catchment low gradient streams.  Shaws Bogs, in the headwaters of the Wye River are 
an example of this (Figure 50).  Channels are typically small and dominated by vegetation.  It 
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is possible that a continuous channel would not be present when these areas are in natural 
condition.   

Figure 50.  The upper Wye River in Shaws Bogs. 

In some cases, such low slope areas are found on larger streams.  The Macquarie River at 
Longmarsh is an example of this.  Here, in a generally steep section of river, the Macquarie 
enters a small alluvial basin with very low slopes.  There is a sequence of transitional river 
characters in response to the lowering of stream power and ever decreasing slope.  This is 
known locally as a ‘den sequence’, after the enclosed basins Big Den and Little Den on the 
Lake River.  A den sequence consists of an alluvial fan reach, where the river deposits coarse 
bed material and may maintain multiple channels, a meandering reach, and a swamp reach. 

Figure 51.  A meandering section of the Macquarie River at Longmarsh. 

On steeper slopes too a variety of stream characters are found.  Most common in this area are 
steep valley confined rivers.  These occur in steep valleys, where floodplains are restricted to 
narrow benches between the river and valley wall, or occasional pockets where the valley is 
temporarily wider.  These streams have coarse gravel beds, with pools and riffles.  Bedrock is 
occasionally present in the stream bed or banks.  The Macquarie River upstream of 
Longmarsh is an example of this type of river (Figure 52). 
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Figure 52.  A steep valley confined reach of the Macquarie River upstream of 

Longmarsh. 

In some cases, the valley is sufficiently narrow and steep to be called a gorge.  Here, bedrock 
is a constant control on the stream bed and banks.  The Apsley River in the Apsley Gorge is 
an example of this stream character (Figure 53).  

Figure 53.  The Apsley River in the Apsley Gorge. 

Table 3.  River characters observed in the East Draining Uplands landscape mosaic. 

Stream character Context 

Small catchment low gradient 
streams 

On gently sloping plateaus and ridge crests 

Den sequence In enclosed alluvial basins 

Steep valley confined In steep narrow valleys 

Gorge In sections of valley that are sufficiently steep and 
narrow that bedrock controls the stream bed and banks 
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East Draining Foothills 

The character of the landscape 

Like many other mosaics of the Eastern Tiers, this landscape is within the typical range of 
those dominated by dolerite, in combination with Parmeener Supergroup or Mathinna Group
rocks, and possibly some basalt.  None of the domains covering this area fall in any quantity 
within geomorphic process regions mapped for this project.  Climatically, the area has a 
moderately dry climate.  Effective precipitation is most commonly between 200 and 300 mm, 
but in the may be as much as 700mm.  It is fairly reliable from year to year.  For all domains 
the maximum daily rainfall is around 50 to 60 mm, which is slightly above average for the 
state.  For most domains, maximum daily rainfall is also more variable than average for the 
state.  

These foothills flank the eastern edge of the Eastern Tiers.  As with all components of the 
Eastern Tiers, this landscape does include some areas of high relief, and quite a few steep 
slopes.  However, it is generally a lower relief landscape than the East draining uplands.  
Ridges have broad flat crests.  Valleys are generally not as deep, and are less likely to be 
narrow and confined.  Rather, there are more frequent strips and pockets of floodplains 
between the river and the valley wall.  These wider valley floors and gentler hill slopes means 
that slope processes are less likely to deliver sediment to streams, and the streams are less 
powerful and so less able to move the sediment.   

Once again, domain 93, which indicates the broad ridges and moderate relief and slopes that 
are common to all Eastern Tiers landscapes dominates here.  It covers over 70% of this 
mosaic.  The remaining domains that dominate the mosaic are all indicative of landscapes 
with variable slope and relief, with broad gentle valleys and ridges, and narrow valleys that 
are less distinct than those of the eastern uplands.  However, this part of the landscape is 
generally lacking in extreme topographical features of either very high relief steep areas, or 
very large flat areas, and the domains themselves reflect this in their total lack of distinctive 
character.  The domains absent from this area include some, but not all of those that are 
indicative of very distinct valleys high relief and steep slopes (domains 248 and 283). 

The character of the rivers 

This area was not visited during the field program. 

East Draining Lowlands 

The character of the landscape 

The distinctive climatic feature of this mosaic is the low effective precipitation.  The bulk of 
this mosaic is likely to receive less than 150 mm excess rainfall in an average year.  The year 
to year variability is roughly average for the state, which is similar to the Midlands but less 
reliable than the rainfall of the Eastern Tiers.  At around 50 mm, the average maximum daily 
rainfall is just above the average for the state.  However, the coefficient of variation indicates 
that this wettest day varies greatly in intensity from year to year. 

There is a relationship between topography, process history and lithostructure.  Domain 417, 
which dominates this area, contributing over 60% of the mosaic, represents a landscape based 
on undifferentiated Cainozoic sediments that have been influenced by aeolian processes.  In 
this area, the Cainozoic sediments are likely to include aeolian, coastal, river and shallow 
marine sediments.  These areas have very low slopes (almost always less than 5 degrees) and 
relief (the relief index is usually under 20).  The measures of curvature also indicate flat 
ground.
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Domains 349 and 171 represent just under 7% of the mosaic.  This domain highlights areas 
where undifferentiated Cainozoic sediments occur in areas with greater slopes and relief.  
Here, the Cainozoic sediments are more likely to include river sediments and fine slope 
deposits, occurring at the margins of the coastal plain.  These areas are not associated with the 
aeolian process region.   

Domain 281  is associated with sediments that have been identified as being of Tertiary age.  
These are largely remnants of giant alluvial fans, deposited millions of years ago by the rivers 
draining the Eastern Tiers.  During the last 2 million years these fans have been eroded, and 
now the remnants are some of the highest ground within the East Draining Lowlands area.  
These remnants now only occur on the drainage divides between the east draining streams.  
This is reflected in the comparatively high values for relief in this domain. 

Domain 93 contributes around 15% of the area of this mosaic, and represents the bedrock 
hillsides that border the lowlands.   

The character of the rivers 

As with all lowland areas, the character of the rivers depends on whether they are responding 
to a major change in environment and so present a transitional character, or whether they are 
largely a response to their immediate landscape.  In this area, fieldwork has been restricted to 
the lower Wye River, which is an example of the former situation.  Only a short section of 
river exists between the steep confining valleys of the uplands, and the estuary.  In this reach 
it has formed an alluvial fan.  Where it enters the lowland landscape, it has a coarse gravel 
and cobble bed.  There are secondary channels that distribute water across the fan during 
floods.  As you go further downstream, the gravel on the river bed gets gradually finer.   

Figure 54.  The alluvial fan reach of the Wye River, from the confined valley just visible 

on the left of the photo to the confluence with the tidal reach of the Swan River on the 

right.  Note the secondary channel crossing the floodplain, and the narrowing of the 

main channel as you move downstream. 

Other rivers do flow for a sufficient distance through this landscape to reflect the character of 
the lowlands themselves, rather than just the transitional features of an alluvial fan.  However, 
these were not examined in the field.  
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Table 4.  River characters observed in the East Draining Lowlands landscape mosaic. 

River character Context 

Alluvial fan Where a steep high energy river first encounters the low 
slopes of the plains.  

West Draining Uplands 

The character of the landscape 

As is typical for the mosaics of the Eastern Tiers, dolerite in combination with Parmeener 
Supergroup or Mathinna Group rocks, and some basalt dominate this landscape.  None of the 
domains covering this area fall in any quantity within geomorphic process regions mapped for 
this project.  Climatically, the area has a moderately dry climate.  Effective precipitation is 
most commonly between 200 and 300 mm, but in the may be as much as 700mm.  It is fairly 
reliable from year to year.  For all domains the maximum daily rainfall is around 50 to 60 
mm, which is slightly above average for the state.  For most domains, maximum daily rainfall 
is also more variable than average for the state.  

This landscape has many similarities to the eastern draining uplands landscape.  It frequently 
has high relief, and very steep slopes.  There are sections of very narrow and deep valley, and 
areas of broad, flat topped ridges.  However, overall the dip of the landscape to the west is not 
as steep as to the east of the Tiers Crest.  The effect of these gentler slopes on stream 
character is exacerbated by the courses that streams follow down this western face of the 
Tiers.  Rather than running straight from the top of the range to the lowlands, as is the case in 
the Eastern Uplands, they follow more indirect courses, possibly influenced by structures in 
the underlying dolerite.  This means that, because the fall in the river occurs over a greater 
distance, the trunk rivers of this area have far lower gradients than those of the east.  This has 
important implications for the power of these streams. 

Domain 93, which is indicative of uneroded remnants of the Eastern Tiers, covers roughly 
two thirds of this mosaic area.  The remaining domains are indicative of landscapes with a 
range of slopes and relief, dominated by broad flat ridges and distinct valleys.  The landscape 
can be separated from the eastern draining slopes by the presence of domains 305 and 368, 
and the absence of 244, 170, 438 and 283. 

The character of the rivers 

Field work in this area was restricted to the Macquarie River, which at this point has a large 
catchment, around 126km2.  No smaller streams were examined in the field, and it is likely 
that these would have different characters to the Macquarie.  Apart form a short section of 
gorge, channel slopes on the Macquarie are typically moderate, and the river is frequently 
confined in a narrow valley which prevents floodwaters from spreading out, and controls any 
lateral movement of the channel.  However, there are many short reaches where the valley is 
wide enough for floodplains to develop on one or both banks.  These reaches are too short for 
the river to develop an alluvial character, as it soon is in contact with the valley wall again.   

Table 5.  River characters observed in the West Draining Uplands landscape mosaic. 

Stream character Context 

Low gradient valley confined In narrow valleys.  Often, the valley widens sufficiently 
to allow floodplain development for a short distance. 

Gorge In sections of valley that are sufficiently steep and 
narrow that bedrock is the dominant control on the 
stream bed and banks 
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West Draining Basalt Basin 

The character of the landscape 

This is a relatively small area of just over 3000 ha.  It is totally enclosed by the west draining 
uplands.  It is notable because of the presence of domains that are not found in the 
surrounding area, and the absence of most of the domains that are distinctive in the west 
draining uplands.  It is clear form the topographic and lithostructural elements maps that this 
area owes its distinctive nature to several patches of basalt and associated soft sediments.   

As with other mosaics of the Eastern Tiers, this area is dominated by domain 93.  This 
domain has been described above.  Note that a proportion of this domain covers basalt areas, 
and it appears that this is the case in this mosaic, as roughly a third of the area is covered by 
basalt. 

Within the study area, domains 384, 349, 171 and 216 are largely restricted to this mosaic.  
Together they occupy 35 % of the mosaic.  They are all indicative of very flat environments 
that are dominated by Cainozoic sediments.  All have average slopes below 4 degrees, and the 
ranges are typically less than 10 degrees.  Values for relief are typically fairly low, and cross 
sectional curvature values are, with the exception of domain 171, near zero, indicating a flat
landscape.  Undifferentiated Cainozoic sediments cover all of these domains.  These can 
include any Tertiary or Quaternary sediment whose exact origins are unknown, and include 
floodplain deposits.  There is also a very small patch of domain 216, which is characteristic of 
Tertiary sediments.   

Climatically, all these domains indicate areas of low and unreliable effective precipitation.  
Moderate to high values of maximum daily rainfall, and the high degree of variability of this 
statistic between years suggests that this area may occasionally be on the receiving end of 
large rain events. 

The character of the rivers 

No streams in this mosaic were examined during fieldwork. 

The Pink Mosaics 

The character of the landscape 

Three areas within the case study area do not have a clear relationship to the landscapes in 
which they occur.  They are referred to as the pink mosaics, after the chance assigned colours 
of the dominant domains.  Two of the three mosaics are striking similar in terms of the range 
and proportion of contributing domains.  The third mosaic varies slightly from this pattern, 
possibly because it covers a very small area.  Because of their similarity, these three mosaics 
are discussed together to avoid repetition. 

The pink mosaics appear to represent a curious group of landforms, where there is little clear 
relationship between lithostructure and topography.  The extent to which these mosaics 
indicate a real set of features in the environment, or simply an artefact of the Environmental 
Domain Analysis procedure is not clear.  This may become clearer when the domain map is 
analysed on a state wide scale, rather than being restricted to the case study area.  It is notable 
that almost all the domains found in any quantity in these areas contain up to 6 different 
lithostructural elements, typically including basalt, dolerite, the Parmeener Supergroup, the 
Mathinna and Eldon Groups, the volcano-sedimentary sequences, and the Rocky Cape Group.  
The common feature of these rocks is a tendency to support flat landscapes, either because of 
their flat lying structure (eg basalt, dolerite and Parmeener rocks), or because in many areas of 
the state they support flat erosion surfaces (eg the Mathinna Plains).  The most likely 
explanation for this is that these domains represent areas where a similar topographic form 
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occurs on this range of lithostructures because geomorphic events have disrupted the 
development any characteristic topographic form that is usually associated with those rocks.  
It is possible that these areas are transitional features, occurring where large river systems 
cross from a lowland region into a higher altitude area.  In the case study area, the main 
patches occur on the Macquarie River and the Elizabeth River.   

Climatically, these domains are characteristic of fairly dry landscapes (effective precipitation 
usually under 400 mm).  This is likely to vary relatively little from year to year, although drier 
areas are more likely to be variable.  The maximum daily rainfall is slightly above average for 
the state between 50 and 60 mm.   

Topographically, these areas are characterised by a combination of gently rolling hills and 
some very steep slopes.  Domains such as 248, 305 and 322 are all characteristic of 
landscapes with steep slopes and high to moderate relief.  These domains make up around 20 
% of the pink mosaic area.  In comparison, domains such as 418, 264, 280, and 439 are 
indicative of areas of generally low slopes and low to moderate relief.  These domains 
contribute around 40 % of the mosaic area.   

This collection of features can be assembled into quite different landscapes.  On the 
Macquarie River, the river is at the same general elevation as the rolling hills, and the steep 
slopes tend to occur around the boundaries of the mosaic, and the river is not particularly 
steep or confined.  In contrast, the Elizabeth River has cut Staircase Gorge through higher 
elevation gently rolling hills.  Here, the steep slopes occur immediately beside the river rather 
than at the margins of the mosaic, and the river is both steep and confined in a narrow valley.  
This does detract from the usefulness of these mosaics as a predictor of river type, because the 
two landscapes described here have markedly different implications for both valley 
confinement and river slope, which are very important controls on stream form and 
behaviour. 

The character of the rivers 

With the exception of one reach of the Macquarie River, these areas have received relatively 
little attention in the field, so only limited comments can be made on the river characters that 
occur in them.  However, it is obvious that widely varying river characters are possible, 
depending on whether the river occurs on the same level as the rolling hills, or as a gorge that 
winds its way between those hills.   

The Macquarie River is an example of the former arrangement.  In this section, the river has a 
moderately low gradient of around 0.01%, and runs through a valley of irregular width.  The 
bedrock valley walls and floor exert a strong control on both the lateral and vertical 
movement of the river.  In some sections bedrock valley walls are close to both banks.  
Bedrock can also control the river bed in these places, often as a relatively flat sheet of 
dolerite over which the river flows in shallow channels.  Such controls frequently occur at the 
downstream end of large pools.  Between these bedrock controls lie short alluvial sections, 
where the valley has sufficient width to allow the deposition of a floodplain.  In these 
sections, the river has a pool and riffle sequence and a cobble bed.  Floodplains are typically 
dark organic fine material overlying cobbles and gravel.  These sections are never long 
enough for the river to develop the characteristics of a truly alluvial river, such as a 
meandering planform.  In many cases, the floodplains appear inactive, and may largely be 
relict features formed during glacial climates when sediment loads in the Macquarie would 
have been much larger.  The tributaries of the Macquarie in this area were not examined in 
any detail.  However, as with the trunk stream, it is likely that they are alternatively alluvial 
and bedrock controlled.  The smaller tributaries appear to be prone to minor incision. 
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In contrast, the Elizabeth River in this mosaic runs through Staircase Gorge.  The average 
slope of this section is 0.019 %, and for short sections this could be much steeper.  This river 
was not examined during fieldwork.  However, because of its steep slope and very narrow 
valley it is likely to be a relatively powerful section of river, with relatively little sediment 
stored as alluvium and common bedrock control of the bad and banks.  

Eastern Tiers Western Foothills  

The character of the landscape 

This mosaic runs down the inland edge of the Eastern Tiers.  It is one of two distinct mosaics 
that appear to reflect the transition between the high relief and relatively high rainfall of the 
Eastern Tiers and the flat dry landscape of the Midlands.  The domain composition of the 
mosaic reflects the transitional nature of this area.  Of the 14 domains that contribute to this 
mosaic, 3 are shared with Eastern Tiers mosaics (domains 93, 170 and 208), 6 are shared with 
the Midlands mosaics (domains 88, 155, 206, 223, 247 and 310), and the remaining 5 are 
restricted to this area.  

This mosaic differs most markedly from the Eastern Tiers in terms of climate.  While the 
Eastern Tiers are typical of a moderately dry climate, their western foothills have much more 
in common with the dry rainshadow area of the Midlands.  While the domains that are shared 
with the Eastern Tiers show a range of effective precipitation from very dry to average for the 
state, those that are restricted to this mosaic or shared with midlands mosaics are indicative of 
one of the driest areas in Tasmania.  Effective precipitation ranges from almost 0 to only a 
few hundred millimetres a year.  It is also more variable than in the wetter areas to the east.  
The wettest day of the average year is also slightly less than to the east, although the 
variability in this statistic is similar.  

There is less difference between the western foothills and the main body of the Eastern Tiers 
in terms of process history regions, lithostructure and topography.  Several domains are 
associated with landforms indicative of aeolian process history region (domains 140, 206, and 
247).  In terms of lithostructure, the domains suggest that like the bulk of the Eastern Tiers, 
this area is typical of those formed from a combination of dolerite, basalt and Parmeener 
Supergroup rocks, although the basalt contribution to landscape form appears stronger here.  
Also, domain 247 suggests that a small component of this mosaic (1.8%) is characteristic of 
Cainozoic sediment features.  Topographically, the area has generally lower slopes than the 
Tiers, typically less than 10 degrees.  Particularly notable is that no domain present here 
represent extremely steep components of the landscape.  Similarly, relief is lower, with the 
relief index typically between 30 and 60, as compared to between 40 and 100 in the east.  The 
measures of curvature indicate that this gently rolling landscape does in fact include broad 
ridges and valleys, but that narrow features are less common. 

The character of the rivers 

In the case study area, this mosaic occurs as a thin band that runs between the Midlands 
mosaics and the Eastern Tiers.  This means that most large rivers cross the mosaic in only a 
few hundred meters.  Given that this mosaic is defined largely through climatic changes, it is 
unlikely to result in a visible change in river character over such a short distance.  It may be 
that small streams with catchments entirely within this area have a distinctive character, but 
this was not assessed during field work. 
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Midlands boundary and Macquarie Tier 

The character of the landscape 

It is considered that the Midlands boundary and Macquarie Tier mosaics are so similar that 
they are representatives of the same subregion.  In order to avoid describing the same 
landscape twice, they are discussed together here. 

These mosaics represent another stage in the transition between the relatively wet and high 
relief Eastern Tiers, and the flat dry midlands.  Climatically, this area is slightly drier than the 
western foothills of the Eastern Tiers.  The effective precipitation is very low, mostly under 
100 mm, though the variability of that precipitation is similar to the western foothills.  The 
average maximum daily rainfall is fairly low, between 30 and 50 mm, and moderately 
variable.  This is typical for the drier part of the state.  

Topographically, these areas are generally either flat or have gentle slopes.  The relief index is 
also generally low to moderate.  Domains 346 and 363 form a slight exception to this rule, 
both have slopes above 10 degrees, and have a relief index between 50 and 65.  The profile 
and cross sectional curvature measures indicate that at a large scale there are ridges and 
valleys in this landscape, but that few of these form sharp narrow features.  Again, domains 
346 and 363 form an exception, the former tending to fall within narrow valleys, and the latter 
tending to form sharp ridges. 

These areas include features typical of a variety of lithostructures.  The domains have 
identified typical bedrock landscapes (numbers 88, 132, 140, 206, 223, 310, 346 and 363), 
landscapes that typically have coarse slope deposits (133 and 142), landscapes indicative of 
undifferentiated Cainozoic sediments (domains 155, 292, 326 and 342), and Tertiary 
sediments (63 and 275).  In this area, the Cainozoic sediments probably include modern 
floodplains, river terraces formed during the Tertiary and Quaternary, aeolian sediments that 
were probably deposited during the last glaciation, and possibly some slope deposits.  As 
would be expected, domains that indicate bedrock landscapes tend to occur on steeper slopes 
and be indicative of either ridge or valley forms, where those associated with Tertiary or 
Cainozoic sediments have the lowest slopes and are associated with the bottom of valleys and 
with aeolian process history.  Domains that are indicative of landscapes where basalt may 
occur tend to have low relief and fall within valleys.   

The character of the rivers 

The Macquarie River was visited in the field, where it briefly flows through the Midlands 
Boundary mosaic.  No distinctive character was noted, probably because of the short distance 
that the river spends in this mosaic.  Possibly smaller streams with a large portion of their 
catchment in this mosaic would have a distinctive character, but this has not been assessed.  
The Macquarie Tier mosaic area was not included in field work. 

Midlands 

The character of the landscape 

The Midlands form a landscape that is distinctive for its lack of variation (at least in terms of 
the system controls on river development).  Just 4 domains cover almost 99 % of the mosaic.  
This is because, although the lithostructure varies throughout the area, there is remarkably 
little variation in either topography or climate (remembering that this variation is assessed in 
the context of the whole state).  This area forms part of the floor of the Longford Tertiary 
Basin.  The landscape is of sediments dating from the Tertiary and Quaternary, which form a 
relatively flat plain.  Through this poke low ‘islands’ of bedrock.  There is also some basalt 
that adds some topographic variation to the Tertiary sediments.   
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The climate of this area is dry.  Effective precipitation is mostly below 100 mm per year, and 
averages around 60 mm.  The maximum daily rainfall is also low, between 30 and 40 mm, 
and there is only moderate variation in this measure between years.   

The topography is strongly related to the lithostructure and process history.  Domain 206, 
which occupies 52 % of the mosaic, represents the bedrock part of the landscape.  Basalt, 
dolerite and Parmeener Supergroup rocks all occur in the area.  In the overall flatness of the 
Midlands, these areas of rock have the steepest slopes (in rare cases up to 14 degree, but more 
typically around 4 degrees), the highest relief (the relief index goes up as far as 65, although it 
is usually closer to 30) and the most chance of ridge or valley topography.  For comparison, in 
the Eastern Tiers slopes often were over 20 degrees, and the relief index extended to 160.   

Domains 342 and 275 represent the sedimentary component of this landscape.  They occupy 
44 and 2.2 % of the area of this mosaic respectively.  Domain 342 indicates Cainozoic 
sediments, which probably include modern floodplains, river terraces, and aeolian sediments.  
Domain 275 reflects areas of Tertiary sediments, which are mostly found close to Tertiary 
basalt flows that have protected them from erosion.  Together, these domains make for a very 
flat landscape, with slopes almost always under 6 degrees, the relief index almost always 
under 30, and profile and cross sectional curvature measures indicating neither valleys nor 
ridges because of the great flatness of the landscape.   

The character of the rivers 

The rivers of this region are for the most part low energy, alluvial systems, that are 
occasionally influenced by bedrock.  Observations of rivers in this mosaic are limited to the 
Macquarie River, in the 44 river kilometres between entering the Midlands and the 
confluence with the Elizabeth River.  In this distance, there are three different river 
characters, that reflect the degree to which the river is in equilibrium with its landscape, and 
the proximity to different landforms within the Midlands.  The river character of the 
Macquarie River is described in more detail in Appendix 9. 

The first segment of the Macquarie River in the Midlands mosaic is influenced by the 
transition onto a very flat and open landscape.  As is typically the case in these circumstances, 
the river forms an alluvial fan.  In this segment, the floodplain typically covers the whole of 
the valley floor, and there are often secondary channels that distribute water during floods.  
This river character is a response to the decrease in stream power as the river slope and valley 
confinement both decrease on entering the plain.  This alluvial fan has a very low gradient, 
because it is a response to a relatively small change in stream power.  This segment of stream 
is also influenced by some low basalt hills that border the floodplain.  Several sequences of 
broadwaters and small intervening channels occur in response to the sporadic valley 
confinement caused by these hills.   

The second segment of the Macquarie River reflects the influence of its immediate landscape, 
rather than the transition from one mosaic to another.  It can be described as a partly terrace 
confined river with planform controlled discontinuous floodplains.  Instead of bedrock valley 
walls, alluvial terraces flank the floodplain.  The river generally has low sinuosity.   

The third segment of the Macquarie in this landscape is a response to some of the bedrock 
outcrops that occur throughout the plain.  Near Campbell Town, the Macquarie has cut a 
valley through some of these hills.  The result can be described as a low gradient valley 
controlled river with occasional floodplains.  The bedrock valley walls are an important 
control on the river.  The channel again flows through a broadwater sequence, where long, 
wide and deep pools are interspersed with sections of narrow meandering channel.  The pools 
typically fill the floor of the narrow valley, and the meandering sections occur where the 
floodplain is widest. 
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Figure 55.  The Macquarie River at Cassiford Marsh, in the low angle alluvial fan.  Note 

the secondary channels on the floodplain, and the low hills constricting the river. 

Figure 56.  The Macquarie River in the low slope valley confined reach.   

Table 6.  River characters observed in the Midlands landscape mosaic. 

Stream character Context 

Low angle alluvial fan with 
broadwaters 

Where a decrease in channel slope and valley 
confinement causes a change from moderate to low 
stream power.  Broadwater pools occur where the 
channel is temporarily confined by valley walls. 

Partly terrace confined alluvial 
river

Occurs in wide alluvial valleys where terraces occupy a 
portion of the valley floor. 

Low slope valley confined Where the valley is relatively narrow amongst bedrock 
hills, confining floodwaters and restricting movement of 
the stream channel.  
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An overview of the domain mosaics and the system controls on river 

development and behaviour in the case study area. 

This chapter has presented an analysis of the use of river environment domains to identify 
distinctive river landscapes, and the use of those landscapes to predict river character.  It is 
worth presenting an overview of how well the domain mosaics have defined recognisable 
river landscapes.  It is also important to present an overview of how these subregional 
landscapes relate to the form and behaviour of rivers within the case study area.  

The areas identified by the domain mosaics do represent recognisable landscapes and on the 
whole these distinctive characters are evident in the component domains.  Appendix 6 
includes figures showing how the domain mosaic areas relate to the system controls on river 
development and behaviour (note that with the exception of aeolian processes, the 
geomorphic process history regions that do not occur in the case study area are not shown).  
On the whole, it appears that the mosaic areas do correspond to patterns in the underlying 
system controls.  However, two issues arise from this comparison with the system controls.  
First, it is possible that in places the boundaries have not always fallen in the ideal positions.  
For example, the boundary between the Eastern Tiers Crest area could perhaps be enlarged to 
the east and south to include more of the land with low relief, slopes, and curvature measured 
at a fine scale.  Secondly, some mosaic areas appear to very similar to one or more of their 
neighbours. 

This imprecision in the location of mosaic boundaries can be attributed to three sources.  
Firstly, as described above some domains represent landscapes including a large range of 
values for some system controls.  This means that it is hard to identify small changes in the 
landscape by using those domains.  Secondly, some domains, such as domain 93, cover very 
large areas and are dominant in more than one domain mosaic.  Where a mosaic boundary 
must be drawn through a large patch of this domain, there is little guidance as to its precise 
position.  Thirdly, to some extent, variations in the scale and quality of the inputs to the EDA 
appear to have lead to mosaic boundaries which differ from those expected by expert opinion.  
The distinctive area of the East Draining Uplands consists of steep, high relief valleys that 
drain from west-east.  These features appear to have been formed by steep east draining rivers 
that have had the power to erode valleys regardless of any structures in the underlying rock.  
Further west, the Tiers are is characterised by areas of gentle slope and low relief, but it also 
has some very steep and high relief valleys that run roughly north-south, and appear to be 
controlled by structures in the dolerite geology.  River in these valleys have relatively gentle 
gradients, and eventually drain westward.  Some of this area was identified as the Eastern 
Tiers Crest, but this area should have been much larger, and included some of the land that 
was classified as either the eastern or western uplands areas.  It appears beyond the ability of 
the Domain Analysis to detect the subtle topographic differences between valleys controlled 
by geomorphic history and those controlled by bedrock structures.  It seems that we must rely 
on expert knowledge and judgement to identify these problems and rectify them. 

Although some mosaic areas are distinctly different in terms of component domains, they are 
very similar in terms of the system controls on rivers.  Two examples of this are the Pink 
Mosaics and the West Draining Uplands, and the Apsley and East Draining Lowlands areas.  
In both cases, the areas are neighbours.   The lowlands areas are dominated by single 
domains, 417 in the case of the eastern lowlands, and 384 in the case of the Apsley lowlands.  
These domains are very similar to each other, varying chiefly in terms of the magnitude and 
variability of the average annual maximum daily rainfall.  It may be that when the state wide 
variation in mosaic landscapes is assessed, these areas end up being merged because of their 
similarity.   
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Regardless of these concerns, the domains appear to be a good basis for objectively 
identifying internally consistent river landscapes throughout the state.  It may prove necessary 
to make some small changes to the final, state wide map, based on expert knowledge of rivers 
and landscape, however, the boundaries have been left where they are awaiting analysis on a 
state wide scale, and possible revisions of the Domain Analysis itself. 

The relationship between river landscapes and river form and 

behaviour in the case study area. 

The most efficient way to highlight the successes and problems of the landscape mosaics is to 
consider the relationship between river landscape and river character throughout the case 
study area.  This is shown in Figure 57.  The upper Macquarie River is described in more 
detail in Appendix 9. 
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Figure 57.  A comparison of field observations of river character and the domain mosaic 

areas in the upper Macquarie and Apsley catchments. 

For the most part, the range of river characters found within any one subregion is appropriate 
for that landscape, and reflects the effect of different features within the landscape, and 
differences in catchment size or catchment influence.  For example, the three different river 
characters described on the Macquarie River in the Midlands reflect the influence of the 
Cainozoic sediments or the low bedrock hills that are found in the area, or are transitional 
features found where the river first flows into the subregion.  Similar explanations can be 
found for the variety of river characters found in the West Draining Uplands, the Apsley 
Lowlands and East Draining Lowlands.  However, the range of it is not so suitable in the East 
Draining Uplands, which are characterised by steep narrow valleys and gorges, and yet 
include a variety of low relief river characters such as the den sequence at Longmarsh on the 
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Macquarie River.  The cause of this appears to be the poorly located boundary between the 
Uplands and the Crest of the Eastern Tiers.  If the Crest area included the majority of the low 
relief area in the Tiers, this would include Longmarsh, and leave the Eastern Uplands with the 
more powerful river characters.   

If the boundaries between subregions have been located in the correct places, it would be 
expected that they would correspond to a major change in river character.  Again, this is often 
the case.  The boundary between the Midland Boundary and the Midlands, and between the 
East Draining Uplands and the Apsley lowlands are examples of cases where the boundary 
between subregions almost exactly corresponds with a change in river character mapped in 
the field.  However, in some places this is not the case.  Once again, the boundary between 
the Crest of the Eastern Tiers, and the Eastern Draining uplands is an example of this.  It is 
possible that this boundary ought to be far further to the east and south, with the result that all 
of the Macquarie River would be encompassed in the Crest or West Draining uplands. 

We have recognised that some domain mosaics that bear little similarity to each other in terms 
of component domains are actually very similar in terms of the system controls on rivers.  In 
these cases, it seems that the similarity in landscape is reflected in river character, and very 
similar river types are found in each.  For example, Apsley Lowlands and the East Draining 
Lowlands are fairly similar landscapes, differing slightly in terms of climate, but very similar 
in terms of the remaining controls on rivers.  As a result, there may be a difference in the 
character of small streams with catchments that are entirely within one or the other of these 
domains.  However, as these are lowland areas, most of the waterways that pass through them 
have large catchments in other areas of the landscape, and their hydrology is more to be 
related to these catchments than the local climate of their downstream most reaches.  There is 
in fact a marked similarity in the character of rivers found in these two areas.  The Apsley 
River immediately downstream of the Apsley Gorge is similar to the Wye River where it 
leaves the hills; and the broadwaters of the lower Apsley appear to be mirrored on the lower 
Swan.

Conclusions 

This chapter has presented an analysis of the use of river environment domains to identify 
distinctive river landscapes, and the use of those landscapes to predict river character.  In the 
whole this has been a success.  There are some problem areas, but it appears that many of 
these will be resolved when assessed in the context of the statewide patterns in the river 
environmental domain map.  It is possible that in some places, expert judgement will be 
required to adjust boundaries, but this is a useful tool for producing a draft regionalisation that 
will need relatively little adjustment. 
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Chapter 7. Field based characterisation and classification of 

rivers

Introduction 

Field based assessment of river geomorphology is the only way to get detailed and accurate 
information on the present form of the river.  In combination with map based data, and 
historical information such as dating of sediment, use of old maps and aerial photographs, it 
allows you to develop a characterisation of river form and behaviour.  This will: 

�� identify the geomorphic processes that are maintaining the river form, 

�� assess the condition of the river (that is, how its present form compares to its undisturbed 
state), and  

�� assess how the form and condition of the river are changing.  Is the river deteriorating, 
stable or improving? 

This information is essential for assessing geoconservation value, assessing the geomorphic 
hazard posed by a river, and prioritising conservation and management activities in the river.   

Field based river characterisation is also a very important component of this project.  It 
provides a means of ground truthing the regionalisation.  When the regions are shown to be 
valid, field assessments are needed to provide the information about river character and 
behaviour within each region. 

River characterisations completed for this project 

Intensive field assessments of river character were made in three areas the state as a part of 
this project.  These were King Island, the area south of Birches Inlet, and the upper Macquarie 
Catchment.  Many smaller assessments were also made, covering individual reaches rather 
than big lengths of stream or entire catchments.   

As described in Chapter 2, the river styles approach developed by Brierley and others66,67 has 
become the standard approach to river characterisation in south eastern Australia.  This 
approach has a strong within catchment focus.  Also, it focuses on geomorphic units, which 
are small scale features of the channel and floodplains, to identify river reaches.  These 
features are discussed below.  This methodology was not followed closely for the 
characterisations completed for this project, because the goals of this study related to 
identifying regional river characters that could be predicted from landscape scale features.  
Instead the focus was widened in both space and time, to consider landscape scale controls on 
river form, and how these have varied with climatic changes after the last glacial period.  
However, at the end of the day, the results are probably reasonably similar.   

Detailed descriptions of the King Island, Birches Inlet and upper Macquarie catchment areas 
and the character of the rivers within them can be found in Appendices 7, 8 and 9.  Brief 
descriptions of smaller characterisations completed during this project can be found in the 
database presented in Appendix 10. 

A comparison of existing characterisations around the state 

By the end of 2002, geomorphic river characterisations had been completed for part or all of 
27 catchments around the state.  These studies form an eclectic group, differing widely in 
terms of purpose, methods, expertise of characteriser, resources available, and length of river 
assessed.  Individually, they are relevant to the management of the catchment they 
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characterise.  Together, they form a potentially valuable resource that can tell us about the 
variation in river character throughout the state.  However, before this potential can be 
realised, it is necessary to find a common language to express the findings.   

The reasons for which these river characterisations were completed vary widely.  Most were 
completed for Rivercare plans or for this project.  However, one was completed as part of a 
Bushcare report, two formed part of environmental flow assessments, three were the basis of 
assessments of potential environmental impact (of two proposed dams and a Rivercare plan), 
one was part of an assessment of impact of completed river works, and one was completed as 
an honours project.  The purpose of the assessment determines what aspects of river character 
are the focus of the work.  So, for example, an environmental flows study will pay a lot more 
attention to small variations in bank erodibility than a Rivercare study.  The scale of the 
assessments also varies enormously, from an individual reach 100’s of meters long, to 
enormous areas such as entire large catchments, including the trunk stream and all the main 
tributaries.  Similarly, the resources available varied enormously in terms of time and money, 
and this was not always related to the length of river under consideration.  Finally, the 
expertise of the practitioner varied from geomorphologists with many years experience who 
had been involved in the development and application of the river styles approach in New 
South Wales, to others with experience in the general field of river management but limited 
geomorphic training.   

All these characterisations identify river reaches that have relatively consistent form, and 
either describe and name the individual reach, or attribute the reach to a previously described 
type of river (river styles in Brierley et al.’s scheme66).  If the described river styles 
adequately covered the range of river characters across the state, and were consistently 
applied, then a comparison of different studies is simply a matter of comparing where 
different river styles occur in the studied catchments.  However, for a variety of reasons, 
many of which were described above, the identification of river styles is not consistent across 
Tasmania.  This is also a result of the catchment focus of both the river styles methodology 
and the funding of catchment characterisations.  River style names used in Tasmania tend to 
focus on describing the difference between a reach and the rest of the catchment, not 
necessarily on describing the fundamental nature of the reach.  This results in a diversity of 
river styles describing basically very similar reaches.  It is notable that the opposite problem 
also occurs, where a style name is applied to a far broader range of river types than was 
implied in the original uses of the name, or that is useful for understanding and managing the 
river.

To reconcile these inconsistencies, we developed a set of names and definitions that could be 
consistently applied across Tasmania.  For ease, these are referred to as Taswide styles.  This 
is a similar exercise to Brierley et al.’s overview of river styles in the north coast catchments 
of New South Wales.94  We reclassified rivers with Taswide styles to allow the development 
of a state wide map of river character, and the appreciation of regional patterns of river type.  
This was done using the descriptions of river character in published reports, reference to 
1:25,000 maps and field appearance where one of the authors had some knowledge of the 
river in question.   

It is very important to acknowledge the different roles of the catchment based river 
characterisation and this state wide analysis.  Within a single catchment, a characterisation 
completed for a specific purpose will often require a finer break down of river form and 
character than is desirable for a state wide classification, if that classification is to remain 
practical.  The Taswide list of river styles does not replace a catchment scale analysis, 
because it is designed to serve a different purpose.  
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The Taswide classification 

The Taswide styles are an attempt to produce an overarching set of river character 
descriptions for Tasmania, that will allow investigating regional patterns in river character.  
They may also be useful as a basis for making future river characterisations in the state more 
consistent.  However, we see this as a draft to promote discussion in the river geomorphology 
community, rather than a final, definitive list of the river characters in Tasmania.  The list is 
not comprehensive, but reflects the rivers for which published characterisation are available, 
or that were assessed for this project.  Not all reaches of all rivers that have been the subject 
of characterisations have been assigned to a Taswide style.  This is largely because the level 
of information about the river styles varied enormously between reports.  In some cases, a 
suitable Taswide style did not exist, and in other cases the description of the reach in the 
source document was insufficiently detailed to allow reclassification.  The list and 
descriptions of Taswide styles, and the classification of rivers into these styles is presented in 
Appendix 10 as a printed list of Taswide styles, an Access database and an Arcview shapefile.   

Because they were based on existing work, most of which follows the river styles 
methodology of Brierley et al.66,67,94, the Taswide styles also roughly follow the river styles 
manner of describing and naming types of river.  Differences perhaps reflect the difference 
between the New South Wales and Tasmanian environments.  The Tasmanian scheme has a 
greater focus on the role that non fluvial (river) geomorphic processes can play in controlling 
the development, form and behaviour of rivers.  This is particularly apparent in Tasmania, 
perhaps because of the recent (in geological terms) history of glacial and periglacial activity 
that is so much more intense than anywhere on the mainland.  For example, this has lead to 
the recognition that bedrock is not the only form of long term control on rivers.  A glacial 
moraine or periglacial scree can have similar effects on river form.  

Brierley and Fryirs state that river styles are identified according to ‘channel geometry (size 
and shape), channel planform, and the assemblage of geomorphic units in a river reach.’193

However, in practise river styles appear to be named mostly according to the channels 
relationship to the valley, channel planform, bed material and slope, and to a certain extent 
these features have also taken a primary role in the identification of river reaches.  The 
implications of this are discussed later.   

River reaches were assigned to Taswide styles according to the information that was 
presented in the reach descriptions in the source documents.  The quality and quantity of this 
information varied greatly between reports.  This prompted the development of a two tiered 
system of characterisation, that allows the level of characterisation to reflect the amount of 
information available about a given reach.  This also has the advantage of hierarchical 
systems in that it allows different characters to be used to separate styles in different parts of 
the tree.   

The top tier of the Taswide style classification is called the superstyle.  Superstyles reflect the 
major type of control on the form and behaviour of the channel.  These relate to the degree of 
control by either bedrock or other erosion resistant material, alluvium or by the sediment and 
topography created by some other geomorphic process.  The super styles are: 

�� alluvial,  

�� confined (by bedrock or some other erosion resistant material), 

�� partly confined (by bedrock or some other erosion resistant material), 

�� aeolian, 

�� karst,

�� glacial, 

�� transitional, 

�� very small catchments, and 

�� degraded.
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Transitional reaches, moving from one type of control to another are included as a super style 
as they can otherwise be difficult to characterise.  Rather than having a consistent distinctive 
character, they represent a zone of change from one character to another in response to an 
abrupt change in the controls on the river.  Very small catchments are considered distinctive 
because they are areas where slope processes struggle for dominance over stream processes, 
and both can be massively influenced by vegetation.  As such, the features seen are typically 
not purely fluvial.  Degraded systems that are so altered that neither their form, nor the 
geomorphic processes that occur in them in any way resemble pre-European form or 
processes. 

Within the super styles, a further breakdown is made to Taswide styles, at a level that reflects 
stream character on a scale useful in a state wide analysis.  This was done largely on the basis 
of matching the stream form and character with the Taswide style descriptions (see Appendix 
10).  However, features that can be used as a rough guide are shown in Table 7.  These 
qualitative criteria vary depending on the super style.    

Table 7.  Criteria used to help differentiate Taswide styles.  Note that this list reflects 

only the river characters identified in the catchments studied so far, and does not 

represent a comprehensive list for the state. 

Small catchment super style 

slope special character Taswide style 

low not relevant Small catchment swamps 

high not relevant Small catchment steep streams 

moderate not relevant Small catchment moderate gradient 

low to 
moderate

high altitude blockstream and 
peat

Small catchment low gradient swamp on block 
streams and organic soils. 

Confined super style 

slope degree of 

sediment 

storage 

resistance of 

boundary

material 

Taswide style 

any any any Valley confined, undifferentiated 

high any bedrock or 
equivalent 

Steep valley confined, undifferentiated 

high low bedrock or 
equivalent 

Gorge (Steep valley confined with very little 
stored alluvium) 

high high bedrock or 
equivalent 

Steep valley confined with occasional 
floodplains 

low low bedrock or 
equivalent 

Low gradient valley confined with very little 
stored alluvium 

low high bedrock or 
equivalent 

Low gradient valley confined with occasional 
floodplains 

low any fluvial terraces 
beyond
competence of 
present stream

Low gradient immobile terrace confined 

Partly confined super style 

contact 

between 

channel and 

valley wall 

resistance of 

boundary

material 

special 

character 

Taswide style 

any any not relevant Partly confined undifferentiated 

high bedrock or not relevant Partly confined with valley controlled 
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equivalent discontinuous floodplains 

moderate bedrock or 
equivalent 

not relevant Partly confined valley with frequent paired 
(planform controlled) floodplains 

moderate fluvial terrace 
beyond
competence of 
present stream 

not relevant Partly  confined by terraces with frequent 
paired (planform controlled) floodplains 

high fluvial terrace 
beyond
competence of 
present stream 

not relevant Partly confined with terrace controlled 
discontinuous floodplain 

low bedrock or 
equivalent 

bedrock 
underlying 
broad valley 

Partly confined with vertical bedrock control 

moderate bedrock or 
equivalent 

sediment
flooded gorge 

Partly valley confined with very narrow 
floodplains 

moderate any broadwater Broadwater sequence 

Alluvial super style 

no of 

channels 

degree of 

sinuosity 

bed and bank 

material 

Taswide style 

one low gravel Low sinuosity gravel bed 

one to several low gravel Wandering gravel bed river 

one high any Meandering undifferentiated 

one high gravel Meandering gravel bed  

one high sand Meandering sand bed 

one high sand Meandering sand bed, terrace confined 

one high silt and clay 
banks

Cohesive meandering 

one very high clay 
dominated

Fine grained backwater meandering 

one high to very 
high

peat banks Peat controlled meandering gravel bed 

none or 
discontinuous 

not relevant any Intact valley fill 

many not relevant any Swamp Forest 

Transitional super style 

landform incision into landform Taswide style 

alluvial fan unincised Cobble and boulder alluvial fans, unincised 

alluvial fan incised Cobble and boulder alluvial fans, incised 

Aeolian super style 

dune form Taswide style 

parabolic Parabolic dune controlled 

parallel Parallel dune controlled 

Karst super style 

special character Taswide style 

calcareous dune spring calcareous dune springs 

Glacial super style 

degree of confinement Taswide style 

confined moraine confined 

dammed moraine dammed lake 

alluvial Central plateau floodplain with levees 

alluvial Central plateau floodplain with tunnels 
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Estuarine super style 

influenced by marine processes Taswide style 

yes Estuary undifferentiated 

Degraded super style 

Channelised Massively oversized channel Taswide style 

yes yes Entrenched in fine sediments 

yes no Channelised 

Limitations of existing river characterisations 

The existing approaches to river characterisation have several important limitations that 
become particularly apparent when applied over a large area, but can also hold within a single 
catchment.  These relate to the focus on channel planform and relationship to the valley form 
in identifying and naming river styles, and the difficulty of establishing geomorphically 
meaningful boundaries to the river styles. 

Under the river styles methodology, styles are in practice named primarily according to the 
channel’s relationship to the valley and the channel planform, and to a lesser extent bed 
material and slope.  This can be observed from browsing any River Styles Report, such as the 
Mersey report in Tasmania,87 or one of the many from New South Wales (eg94,194,195).  With a 
few exceptions, the Taswide styles described here also follow this pattern.   

There are two shortcomings to this naming approach.  Firstly, according to the original river 
styles methodology,66 river reaches are identified and their style described in terms of their 
geomorphic units.  However, the proliferation of names such as ‘partly confined valley with 
planform controlled discontinuous floodplain’87 draws attention to the surrogates of planform 
and relationship to valley walls.  It does this at the expense of channel and floodplain features, 
and also at the expense of other controls on the development of those features such as 
environmental history, catchment geology, climate, vegetation and upstream catchment form.  
As a result, there is the potential to ignore a variety of differences in form and behaviour 
resulting from these influences.  It is notable that the partly confined river styles occur on 14 
of the 15 lithostructural elements, in almost all climatic zones where characterisations have 
been completed, and under a range of vegetation types including wet and dry forest, grassland 
and woodland, rainforest and buttongrass.  It is possible that these unacknowledged 
differences in catchment might not cause important differences in river form or behaviour 
within a single river style.  However, this is as yet untested. 

Here again it must be acknowledged that river styles are primarily designed to assess river 
character within a catchment.  It is only in large catchments where the controls on rivers vary 
significantly, or when multiple catchments are assessed and the comments on river behaviour 
and management requirements extrapolated that the shortcomings of this approach become 
apparent.  The development of river regions as reported on in Chapter 6 may be an efficient 
way to overcome this problem.  These regions will identify variations in climate, geology, 
topography and the history of geomorphic processes (although we sadly acknowledge not 
vegetation at this stage).  These regions may help identify systematic variation within river 
styles, because they describe the varying landscape context of the river style. 

Secondly, in order to predict river behaviour, it is necessary that the boundaries between river 
types are geomorphically meaningful.  This is comparatively easy to achieve for river types 
that are known from the international literature.  These are mostly the alluvial river types, 
such as meandering rivers and wandering gravel bed rivers (eg47,48,196-198).  However, for rivers 
that figure less regularly in the literature, such as those that are partly alluvial and partly 
controlled by bedrock, less information is available.  With these rivers, we are less likely to be 
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able to predict channel behaviour, or to recognise different types of channel from their form.  
This makes it much harder to identify meaningful river style boundaries, as is required if we 
are to predict river behaviour.104  There is little that can be done about this in the short term.  
In terms of our developing understanding of these river types, we are in a data collection 
phase, describing features and studying the slowly emerging patterns.  In the future this part 
of the characterisation can be reviewed to reflect increasing knowledge.   
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Chapter 8. Conclusions and recommendations

An appreciation of the importance of geomorphology to river management has been growing 
in Tasmania in recent years.  The goals of this project were to aid river management and 
conservation in Tasmania by providing a context for assessments of conservation value; 
identification of remnants and template streams, and the basis for the development of 
regionally specific advice on river management.   

In Brierley et al’s 1996 approach to catchment characterisation the authors outline two main 
themes for management oriented research into river systems.199

�� An ecoregional approach which aims to identify and conserve intact or near intact
examples of streams and stream segments both for the conservation of biodiversity and to 
act as templates for river management in less natural systems. 

�� A river restoration imperative which recognises that a large proportion of our rivers are 
no longer in a natural state and that proper catchment characterisation and assessment of 
the trajectory of river condition are keys to most effectively managing rivers. 

In subsequent work, Brierley and his colleagues have focussed almost exclusively on the 
second of these aims, however in Tasmania it is readily apparent that this state possesses a 
large number of streams or stream segments which do in fact remain in an essentially natural 
condition. Tasmania may in many respects be regarded as a last ‘refuge’ for many of the 
stream types now permanently degraded in the southeest corner of the mainland. It also 
possesses a wide variety of stream types found nowhere else in the country. 

This project has therefore focussed on the first aim, and its results will now be used as a major 
input into the Tasmanian Conservation of Freshwater Ecosystem Values project (CFEV). The 
CFEV project was designed to ensure conservation of a representative range of river types 
and associated ecosystems from the perspectives of both geoconservation and biological
conservation. Elements of both the geodiversity and biodiversity of Tasmanian river systems 
will be equally represented in the management and reserve system the CFEV project will 
produce. 

At the core of this project is the issue of what aspects of the environment control stream form 
and stream character, and whether it is possible to predict one from the other.  Those controls 
vary in scale.  At one end of the scale are the long term, large scale features that can be 
mapped on a state wide scale such as lithostructure or climate, that influence the development 
of the river through long periods of time, and influence the present day form and behaviour.  
At the other end of the scale are features of the local environment (determined by overall 
system controls) that can only be described through analysis of large scale aerial photographs 
and field assessments, such as local valley alignment, the nature of stream sediments, 
vegetation patterns or bedrock outcrops.  These features both influence and reflect the present 
day form of the river.  In all cases, there is also a shifting balance between the influence of the 
immediate environment, and the influence of the environment of the upstream catchment.  
The character of the catchment influences the flow of water and sediment that interact with 
the immediate environment and the history of that environment to produce the character of the 
reach at that point.  

There are also important issues related to lag times from the onset of change in any system 
control to its expression in the form and behaviour of a river. Similarly, streams may become 
‘fossilised’, that is competent, long-lived streambank vegetation such as Huon Pine may trap 
the river in a form essentially related to past environmental controls no longer operating.   
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So, the controls on river form and behaviour are both local, regional and time transgressive.  
Because of this, assessments of river character at all relevant scales are valuable.  Field 
assessments are the best way to develop reliable descriptions of present river form, condition, 
and potential behaviour.  However, so long as river managers try to extrapolate their 
experience from one catchment to another, and so long as decisions about conservation value 
and resource use are made on a scale greater than a single catchment, then a regional 
classification is also important.  One conclusion from this work is that while valuable 
information can be gained from either type of study, the most useful information comes from 
a synthesis of the two.  Either one, without the other, gives only a partial picture of the river. 

This project has developed a method for defining geomorphic river regions on a state wide 
scale based on system controls, the regional influences on river development and form.  We 
have gone a good deal of the way towards completing that task.  When complete, this map 
must be subject to ongoing testing against field characterisations.   

As with all large scale projects like this one, it is likely to take many years of incorporating 
the results of catchment characterisations to produce a final product.  This testing process has 
begun in this project, by comparing the streams of the Eastern Tiers to the assessment of sub 
regional boundaries.  The area does confirm the general accuracy of the river Environmental 
Domain Analysis.  However, it has also identified several ways in which the analysis could be 
improved (see chapters 5 and 6).  These are summarised in the Recommendations section 
below.  The eventual result of such efforts to refine this work will be an accurate picture of 
the diversity of Tasmania’s river landscape, and a solid basis for identifying regional patterns 
in river behaviour.  As it is, the present analysis does appear to be a useful way of looking at 
the variation in river landscapes across the state.  It is a tool that reduces the huge and 
complex variation in the controls on river development and behaviour around the state to a 
manageable level, and so allows variation in landscape at any one place to be considered in 
the context of the whole state. 

The work on field based characterisation of rivers consisted of two parts.  Firstly, field 
assessments of river character on King Island, the Birchs Inlet area and the upper Macquarie 
River catchment are included in the appendices of this report.  Secondly, we have compared 
all assessments of geomorphic river character completed before the end of 2002.  These 
reports are diverse in their purpose and style.  Generally, they provide good descriptions of 
river form, and sound assessments of river character within the catchment.  However, there 
are two areas where there is room for improvement. 

The quantity of information on reach geomorphology did vary between reports, and was not 
always adequate for the uses of that report.  A good rule of thumb is that descriptions of each 
river reach should be sufficient to justify the predictions of river character.  Relying instead 
on reference to river characters found in other catchments should be avoided, especially if a 
reason to expect similar river character in the two catchments has not been demonstrated.   

This raises the second area of concern with field based catchment characterisations, which is 
that this work is catchment based, and seldom includes any reference to features outside a 
single catchment.  River reaches are identified and described with reference to the variation in 
river form within a single catchment, often with an emphasis on valley alignment.  This is 
usually sufficient to identify and characterise river reaches within a catchment.  However, it 
does make the comparison of different catchments difficult.  It is notable that similar names 
are given to reaches of different character in different catchments, and that very similar 
reaches are given quite different names.  This is not just an academic concern.  The ability to 
compare work in different catchments is very important if river managers are to be able to 
extrapolate information and experience from one area to another.  Regardless of the intentions 
of the authors, this is likely to occur and can be an excellent source of information, so long as 
the extrapolation is acceptable.  Also, assessments of river conservation value are often 
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required on scales greater than a single catchment.  We acknowledge that these state wide 
goals have not been included in the consultants briefs for this river characterisation work.  
However, to make no attempt at consistent naming and descriptions of river character is to 
miss an opportunity to develop an easily compatible database of rivers throughout the state, 
that can be used to improve both river management for conservation and utilitarian purposes 

This report has come up with two proposals to increase the consistency of river character 
naming throughout the state.  Firstly, we have proposed an overarching set of river character 
descriptions for Tasmania (Appendix 10).  This list is not intended to be comprehensive, but 
reflects the existing characterisation work.  Also, it is not intended to be a final document, but 
rather a draft to promote discussion in the river geomorphology community within the state.  
Secondly, we strongly recommend that future river characterisation work should be couched 
within the context provided by the river regions (when complete).  These regions will identify 
variations in climate, geology, topography and the history of geomorphic processes across the 
state.  They will describe the landscape context of the river character, and therefore separate 
similarly named river styles into distinct regionally meaningful types. 

Recommendations 

1. The recent effort that has been put into using river geomorphology as a source of 
information for river management, both for nature conservation and utilitarian goals 
should continue. 

2. The regionalisation of river geomorphology should be completed as soon as possible. 
3. To understand and predict river behaviour across the state requires good quality base data.  

Efforts should be made to map (based on field surveys or GIS modelling) the following 
variables.  These will be valuable not just for developing a river region map, but also as a 
source of information for land managers in general.  The following should be mapped. 

�� Modern river sediments (ie floodplains) have a huge influence on river form, and the 
potential for the river to adjust that form through erosion of its bed and banks.  The 
distribution of these sediments should be mapped and modelled, then included as a 
system control in the Environmental Domain Analysis. 

�� Coarse slope deposits resulting from intense periglacial activity during the last glacial 
maximum have a huge influence on small steep streams that occur on them.  The 
distribution of these deposits should be mapped and modelled, then included in the 
Environmental Domain Analysis as a system control on rivers. 

�� Geological process regions (eg uplifted erosion surfaces and active faults). 
4. The Environmental Domain Analysis that is the basis for the river region map should be 

improved in the ways described in the conclusion. 

�� Use of any new data referred to above. 

�� Use of a smaller grid in the Digital Elevation Model used to calculate the topographic 
variables and to perform the environmental domain analysis.  A 25 m grid would be 
ideal.  This would generate far smoother topographic data at fine scales, and so 
represent the environment more faithfully.  It would also allow the shape of domains 
to follow the underlying landscape more closely. 

�� The Karst process region could easily be improved using the most recent version of 
the Karst Atlas mapping.   

�� The Aeolian process region should be divided into areas active under the present 
climate (almost exclusively coastal areas), and areas active during the last glacial 
maximum (includes inland sand sheets and dune fields). 

�� Further investigation of mapping the effect of natural vegetation on river 
development and using it as a system control where relevant.  

�� When defining domains, allow small patches (less than 4 pixels) that are not similar 
to any neighbouring patches to remain unattached to any domain.  



Chapter 8. Conclusions and recommendations 

116

�� Experiment with weighting the input data, and using fuzzy boundaries to represent 
uncertainty in the mapping, to see if you get domains that more faithfully follow lines 
of local similarity in the landscape. 

5. Greater effort should be put into making field based characterisations of river 
geomorphology consistent across the state.  This should in part be achieved by couching 
assessments of river character within the context provided by river regions, when 
complete.

6. The Taswide river character should be discussed in the Tasmanian river geomorphology 
community, improved and adopted as a flexible basis for consistently naming river 
characters throughout the state. 

7. When complete, the interim river regions map will still require considerable testing 
against field data.  This process, and the regular updating of the regions to reflect our 
growing knowledge of Tasmania’s river systems is of great importance and should 
continue. 
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