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Summary :
Jones Creek, a forested sub-catchment of the Genoa River in Victoria, has undergone channel metamorphosis triggered
by a series of floods between 1971 and 1978. Channel widening of the trunk stream by up to 200 % at the confluence
resulted in a lagged tributary response resulting in significant changes in channel form. Channel incision and bed
steepening are seen as the dominant control on subsequent changes in channel morphology within Jones  Creek. Initial
incision resulted in increased stream power, while sinuosity was maintained. This has subsequently been followed by
phases of channel widening with a reduction in sinuosity. Estimated stream power remains high as the channel
continues to go through a phase of lateral adjustment. While Jones Creek has become destabilised, it displays evidence
of natural recovery mechanisms which counteract the destabilising effects of bedlevel lowering and channel widening.
The effect of vegetation and coarse woody debris is to increase the ability and rate of the channel to recover by
increasing channel roughness and inducing sediment retention. In many situations in south-eastern Australia,
overwidened channels are colonised by within-channel vegetation. It is proposed that the occurrence of this in-channel
vegetation will increase the roughness of these channels, increase sedimentation, and in the long term reduce channel
capacity. In order to achieve effective river rehabilitation river management policies should aim to retain within-
channel vegetation and woody debris.

THE MAIN POINTS OF THIS PAPER
·Jones Creek is a destablised alluvial system in a forested catchment
·'Natural' channel recovery mechanisms that can be identified in this system, include :
 1. Sediment storage in the channel network
 2. Large volumes of coarse woody debris result in increased channel roughness and hence decrease velocity and

associated stream power.
 3. Colonisation of within-channel vegetation increases channel roughness and increases sediment retention
·Within channel vegetation in many coastal rivers of south-eastern Australia can be viewed as an important recovery

mechanism that can increase the roughness of the channel, increase sediment deposition and ultimately reduce the
channel capacity of many systems which have overwidened.

1. INTRODUCTION

In order to successfully rehabilitate rivers in Australia
it is essential to understand how fluvial systems
behaved prior to European settlement. An
understanding of how 'natural' rivers respond to large
disturbances, be they flood or fire, can provide river
researchers and managers an insight into how these
systems recover following disturbance.

While numerous studies have highlighted that many
Australian fluvial landscapes have been fundamentally
altered since European settlement (Erskine, 1986,
1994, 1997; Brooks and Brierley, 1997, in press;
Brierley and Fryirs, 1998) there has been much debate
as to the exact causes of the changes in channel
morphology in the last 200 years (Erskine and Warner
1988, 1998, Kirkup et al., 1998). The scope of this
paper is not to investigate exact causes of channel
change in south-eastern Australia but to draw on a case
study in a forested catchment in order to document the
character of channel instability and recovery
mechanisms in an

alluvial creek. The paper then assesses some common
attributes of coastal river systems in south-eastern
Australia and determines whether they are presently
exhibiting recovery mechanisms.

Much of the literature that examines channel instability
(bedlevel lowering and channel widening) stems from
the northern hemisphere and is based on experimental,
theoretical, and case studies (Schumm and Lichty,
1963; Schumm et al., 1984; Osterkamp and Costa,
1987; Simon, 1989, 1992; .Schumm, 1993). Very few
of the above studies have been able to demonstrate the
mechanisms of channel recovery in a destabilised
fluvial system.  Channel incision is a common
characteristic of coastal river systems in south-eastern
Australia. This process has often been followed by
channel straightening, widening and bed aggradation.

This study focuses on Jones Creek, a small forested
alluvial tributary of the Genoa River that has
undergone bedlevel lowering, straightening and
widening. It provides an opportunity to assess 'natural'
recovery mechanisms in an unstable (incised) fluvial
system.
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4.3 Log jam formation and other coarse woody
debris (CWD)

Schumm (1993) identified that roughness can increase
in an incised system. This increase in roughness can
reduce velocity and subsequent stream power. The
large volume of coarse woody debris and log jams
within Jones Creek are seen to reduce flow velocity and
increase the roughness of the channel. This roughness
element is seen as part of a negative feedback
mechanism similar to that identified for channels that
have undergone metamorphosis as a result of channel
incision (Schumm et al., 1984).

Based on survey data there are no consistent or
statistically significant trends that suggest log jams
increase channel width within Jones Creek or
consistently affect upstream or downstream bedslopes.
However, what can be concluded is that areas of the
channel that have undergone the greatest degree of
channel change are now areas where CWD and log
jams accumulate, often promoting sediment deposition
(Figure 3). The lack of consistent trends is a function
of the degree of lateral activity the channel has gone
through and the relative young ages of log jams. The
maximum age of log jams in Jones Creek is fifteen
years. However, based on field observation and aerial
photo interpretation, only 1 of the 109 log jams is of
this age. This suggests that there is a high degree of
localised reworking of log jams in incised streams
(confirmed by the 1998 flood). In an incised system
only large log jams, given enough time, will promote
upstream sediment storage on the bed. What is apparent
in Jones Creek is that smaller log jams will often
induce channel marginal deposition and subsequent
colonisation and stabilisation.

5.’NATURAL’ RECOVERY MECHANISMS AND
THEIR IMPLICATIONS FOR RIVER
REHABILITATION IN SOUTH-EASTERN
AUSTRALIA

One of the most commonly cited problems in coastal
rivers in south-eastern Australia, especially in the north
coast region is the occurrence of within-channel
vegetation (Raine and Gardiner, 1995). Within-channel
vegetation is often reported to divert flow into the
banks causing bank erosion or onto the floodplain
causing floodplain erosion. Hence, within-channel
vegetation it is often removed in order to improve flood
conveyance.

Based on recent work on the Nambucca catchment
(Brooks et al., 1997; Doyle and Nanson, 1997) and
Bellinger catchment (Cohen et al., 1998) overwidened
channels that have undergone bedlevel and lateral
instability are currently colonised with numerous early
successional species as a result of an increase in habitat
availability. While the development of within-channel
vegetation can be seen as ’choking’ the channel,

subsequent bank and floodplain erosion will only be a
serious problem where banks or inset floodplains are
insufficiently vegetated.

Many of these coastal catchments exhibit channels
which are up to five times the width of pre-European
channels and contain floods up to the 1 in 100 year
flood (sensu Doyle and Nanson, 1997). A history of
European impact has destabilised many of these
systems, and it is probably reasonable to expect a
certain amount of continued lateral adjustment.
Allowing within-channel vegetation in the form of
islands or vegetated low floodplains, accompanied by
strategic vegetative bank stabilisation techniques, will
increase the roughness of the channel thus decreasing
the velocity and promoting sediment accumulation. As
shown on Jones Creek, the retention of sediment
through vegetated geomorphic units is an essential part
of channel recovery in geomorphic and ecological
terms.

In many disturbed systems of south-eastern Australia
there is no longer the supply of coarse woody debris
from the floodplain or riparian vegetation, nor is there
the supply of seed source to allow within channel
colonisation. Many systems have therefore lost a range
of natural recovery mechanisms, resulting in sediments
that are continually reworked and a prolonged period of
channel instability. This study has identified that in a
forested catchment we are able to identify ’natural’
recovery mechanisms that are often absent in fluvial
systems that have been subject to a history of European
disturbance.

6. CONCLUSION

This study has shown that in a destabilised alluvial river
in East Gippsland, Victoria, which has undergone bed
level incision, recovery mechanisms can be identified.
In the period between 1972 and 1998 Jones Creek has
undergone rapid changes in channel form represented
by channel realignment and changes in the hydraulic
geometry of the system. Channel recovery mechanisms
such as sediment retention via vegetated realignment
features, within-channel vegetation, coarse woody
debris and log jams are all part of the channel recovery
process. At present, many coastal river systems in
south-eastern Australia lack a range of recovery
mechanisms. However the presence of within-channel
vegetation is seen as an important component to the
recovery of many destabilised coastal systems. This
study has shown the importance of understanding the
evolution of a river system in order to make a sound
assessment of current behaviour. River management
policies need to encourage natural recovery
mechanisms and look to retain within-channel
vegetation and woody debris.
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