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Summary 
 
Monitoring conducted in February 2017 extends the time series erosion dataset for the Davey, 
Spring and North Rivers, Melaleuca Inlet and Melaleuca Creek.  An additional monitoring site was 
established in Hannant Inlet.  Results show no significant departure from established trends and 
support the conclusion of a previous report that sea level rise rather than vessel wave wake is the 
primary driver of erosion of the banks of most of these estuaries.  The exception to that is Melaleuca 
Inlet; there the erosion rate is comparable to that recorded on the lower Gordon River where the 
relatively high rate is demonstrably attributable to the impact of the wave wake from river traffic.  
This brief report also makes several recommendations for further monitoring to better inform 
management. 



Introduction 
 
The Port Davey – Melaleuca Region has been identified as a target ecosystem for integrated 
monitoring because of its world heritage values, existing established monitoring in relation to 
current conservation and management issues and the potential the area has for further tourism 
development.  The integrated monitoring programs in operation in this part of Tasmania are known 
as the World Heritage Ecosystem Baseline Studies (WHEBS) and this document forms part of the 
Port Davey – Melaleuca Region WHEBS reporting. 
 
The Port Davey region and its catchment area lie entirely within the Tasmanian Wilderness World 
Heritage Area and are in largely natural condition.  While the entire Port Davey – Bathurst Harbour 
waterbody is an estuary there are several discrete sub-estuaries (Davey, Spring, North, Old, 
Melaleuca) which contain a complex assemblage of depositional Holocene landforms.  Vegetation 
plays a significant sediment trapping role, therefore since the flora (and browsing fauna) are unique, 
these landforms are probably globally unusual if not also unique.  Unlike the more deeply incised 
narrow ria estuaries of the west coast (Arthur, Pieman, Henty, Gordon, Wanderer etc.), most of the 
Port Davey estuaries are only partly infilled with Holocene sediment and retain broad basins in their 
lower Reaches.  Despite the depositional context a monitoring program first established in 1992 has 
consistently recorded widespread erosion at a rate of a few millimetres per year.  That monitoring 
program, its history and geomorphological context were comprehensively described by Bradbury 
(2011), full details are not repeated here. 
 
 
Methods 
 
The rate of stream and estuarine bank erosion is determined by repeated measurement of erosion 
pins (Wolman 1959) installed perpendicular to the bank face, with multiple pins installed at each of 
41 sites.  The pins are uniquely numbered lengths of 3/16” diameter stainless steel rod.  Change in 
the exposed length of pins between measurements represents the net geomorphic change that 
occurred during the monitoring period.  Measurements are normalised and reported as a rate in 
mm/year, thus allowing comparison of monitoring periods of varying length.  (Note - negative values 
represent deposition and positive values represent erosion).  Two broad classes of sedimentary bank 
type are recognised based upon landform and material; these are termed estuarine and alluvial 
banks.  Data for these are analysed and presented separately for each of the individual sub-
estuaries. 
 
Fieldwork was conducted with the assistance of Alan Thurston (PWS Huonville) from Monday 6 to 
Monday 13 February 2017.  Weather conditions (Table 1) were somewhat unseasonal, with strong 
winds, low barometric pressure and rainfall all contributing to high water level at times.  While 
Davey River sites were accessed for the first time in almost 12 years, monitoring of Spring River sites 
was curtailed due to concern regarding wind strength increasing from strong to gale, potentially 
preventing return to base at Melaleuca.  Similarly, Old River monitoring was not attempted due to 
rough seas on Bathurst Harbour.  Most sites in Melaleuca Creek were also not remeasured due to 
difficulty in holding the boat steady in a strong flow and the risk of inadvertent trampling of pins. 
 
Structure from motion (SfM) photogrammetry is a relatively new technique, developed from robotic 
vision applications, that allows reconstruction of a 3D model or digital elevation model of terrain 
(e.g. Westoby et al. 2012, Fonstoby et al. 2013).  Free and open source software may be used to 
construct models from ordinary photographs taken from a variety of angles.  Three new SfM 
photogrammetry sites were established, one each on the Davey River, Hannant Inlet and North 
River.  The Hannant Inlet site is collocated with an existing vegetation monitoring plot.  It is intended 



that the SfM exercise be repeated in about five years to obtain broader insight into the retreat of 
complexly eroding saltmarsh landforms than can be obtained from erosion pins.  In addition, a small 
tidal tributary of Melaleuca Inlet was temporarily instrumented with water level and turbidity 
sensors in order to examine sediment flux at a tidal timescale.  However the brief time series of data 
acquired did not prove informative. 
 
Table 1: Summary weather conditions during the period of fieldwork, Bureau of Meteorology  Maatsuyker 
Island observations. 

 
 
 
Results 
 
The overall pattern of streambank erosion and deposition over the most recent monitoring period, 
as recorded by erosion pins deployed in the Port Davey estuaries, is indicated in Figure 1. 
 
Melaleuca Inlet and Creek 
With a small catchment area and proportionally large extent of relatively open waters the Melaleuca 
system appears to be the least infilled of the five inner estuaries monitored.  Extensive organosols 
demonstrate a very high ratio of locally generated biological carbon to mineral sediment input.  In 
general the banks of Melaleuca Inlet may be described as estuarine and those in Melaleuca Creek as 
alluvial.  Peatland streams typically have a very low width to depth ratio and an almost square 
channel cross section; Melaleuca Creek is no exception.  The generally subvertical banks show 
cantilever failure on some outside bends but otherwise mere steepness is not necessarily indicative 
of erosion.  Results from the most recent monitoring are shown in Table 2 and Figures 2 and 3. 
 
Table 2: Summary of Melaleuca Inlet and Creek erosion pin monitoring results for the period March 2010 to 
February 2017, rates in mm/yr, n<0: number of pins recording deposition, n=0: number recording no change. 

 

Date

Rainfall 

(mm)

9am 

wind 

direction

9am 

wind 

speed 

(km/h)

9am MSL 

pressure 

(hPa)

3pm 

wind 

direction

3pm 

wind 

speed 

(km/h)

3pm MSL 

pressure 

(hPa)

Direction 

of max. 

wind 

gust 

Max. 

wind 

gust 

(km/h)

6/02/2017 7.8 WNW 46 1014.4 WNW 37 1017.8 NW 67

7/02/2017 0 WNW 9 1027.9 SSE 28 1028.6 NW 35

8/02/2017 0 SE 6 1024.2 SE 9 1016.7 N 46

9/02/2017 11 WNW 46 1006.7 WSW 22 1011.2 NW 131

10/02/2017 0.4 NNW 7 1011.9 NW 43 1009.3 NW 65

11/02/2017 0.2 NW 63 1000.1 NW 74 1000.6 NW 104

12/02/2017 2.8 NW 67 995.9 WNW 57 994.6 NW 113

13/02/2017 4.4 W 50 1001.1 WSW 37 1005.9 NW 120

site # river km bank type count min max mean median stdev n <  0 n = 0

3 4.65 estuarine 9 -1.6 12.0 2.9 2.2 4.0 0 1

11 4.85 estuarine 6 2.6 4.8 3.6 3.8 0.8 0 0

10 5.10 estuarine 7 1.6 31.2 7.0 2.5 10.8 0 0

4 5.25 estuarine 2 0.0 0.4 0.2 0.2 0.3 0 1

14 5.35 estuarine 8 1.3 17.4 5.3 4.1 5.1 0 0

5 6.17 estuarine 7 1.5 3.3 2.6 2.6 0.6 0 0

12 6.56 alluvial 0 - - - - - - -

8A 6.80 alluvial 4 -5.1 1.9 -0.9 -0.2 3.1 0 0

7 6.82 alluvial 0 - - - - - - -

1 6.92 alluvial 1 -0.6 -0.6 -0.6 -0.6 - 0 0

9 7.12 alluvial 0 - - - - - - -

6 7.27 alluvial 0 - - - - - - -

13 7.28 alluvial 0 - - - - - - -



 
Figure 1: Overview of erosion pin monitoring results as an average for each site for the period ended February 
2017.  Red circles = erosion, yellow = no change exceeding error margin, green = deposition, grey = not 
measured, blue = new site.  LISTmap nomenclature and DEM. 
 
 

 

 
Figure 2: Melaleuca Inlet estuarine bank time series.  For this and all subsequent similar plots the solid line 
represents the mean rate of erosion and the dashed lines the maximum and minimum recorded rates. 
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Figure 3: Melaleuca Creek alluvial bank time series. 

 
Davey River 
All landforms and sedimentary facies observed on the Davey River are again consistent with partial 
Holocene infilling of a drowned valley estuary, which may be divided into two zones.  Broad reaches 
of irregularly variable width extend from the strongly marine influenced mouth at Settlement Point 
upstream to Brookes Reach.  Above the upstream end of Brooks Reach the estuary width becomes 
more consistent, progressively narrowing from 150 m to 50 m some distance downstream of Davey 
Gorge, which is the limit of fair weather tidal influence.  Indicators of both erosion and deposition, 
which are generally recent rather than active, are widespread.   
 
Table 3: Summary of Davey River erosion pin monitoring results for the period March 2005 to February 2017, 
rates in mm/yr. 

 
 

 
Figure 4: Davey River estuarine bank time series. 

 

 
Figure 5: Davey River alluvial bank time series. 
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site # river km bank type count min max mean median stdev n <  0 n = 0

8 0.55 estuarine 4 5.5 15.6 8.1 5.6 5.0 0 0

7 3.20 estuarine 7 1.7 9.0 5.0 5.2 2.4 0 0

6 5.25 estuarine 8 -1.8 5.5 2.5 2.6 2.4 0 0

5 6.20 estuarine 9 -2.7 4.7 1.0 0.6 2.4 0 0

4 8.00 alluvial 6 0.0 2.6 1.7 2.0 0.9 0 1

3 8.40 alluvial 7 0.4 5.0 1.7 1.1 1.6 0 0

2 9.15 estuarine 6 -4.0 7.1 0.9 0.0 4.3 0 0

1 9.30 estuarine 6 2.0 17.5 6.2 4.3 5.6 0 0
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Spring River 
The Spring River maintains a distinct meandering channel through the muddy bed of the otherwise 
very shallow Manwoneer Inlet.  Upstream, the navigable reaches lie within a 400 – 800 m wide 
floodplain with maximum elevation 2 – 3 m above sea level.  The bank sediments are typically 
muddy to peaty.  Alluvial sands are relatively minor, most obviously occurring as small point bar 
deposits or narrow, low levees.  All landforms and sedimentary facies observed are consistent with 
the model of Holocene infilling of a ria estuary.  Despite the broadly depositional setting, indicators 
of erosion such as scarps and exposed roots are common, although few erosional features appear 
active and in several instances scarps have been partly buried under more recent sediment.  In 
estuarine reaches scarps typically have a moderate to thick coating of fibrous green algae. 
 
Table4: Summary of Spring River erosion pin monitoring results for the period March 2010 to February 2017, 
rates in mm/yr. 

 
 

 
Figure 6: Spring River estuarine bank time series 

 

 
Figure 7: Spring River alluvial bank time series 

 
North River 
The North River maintains a diffuse channel through the outer lobe of an unconfined muddy sub-
littoral delta on the western shore of North Inlet.  The simple funnel shaped estuary narrows from 
approximately 80 m wide near the mouth to 10 m at the tidal limit about two km upstream.  Several 
abandoned channels are visible from the air, some are largely filled but others remain as narrow 
inlets draining the low, tidally dominated fluvio-estuarine floodplain.  Sediments generally consist of 

site # river km bank type count min max mean median stdev n <  0 n = 0

8 1.91 estuarine 0 - - - - - - -

9 1.93 estuarine 0 - - - - - - -

7 2.99 alluvial 0 - - - - - - -

6 4.28 estuarine 5 -1.2 1.3 0.0 0.4 1.0 0 0

5 5.75 alluvial 5 -8.1 2.5 -0.8 0.1 4.2 0 1

4 6.54 alluvial 5 -4.6 11.2 2.0 2.2 6.3 0 0

3 6.60 alluvial 1 0.4 0.4 0.4 0.4 - 0 0

1 6.78 alluvial 3 -0.6 0.1 -0.1 0.0 0.4 0 1

2 7.00 alluvial 1 1.2 1.2 1.2 1.2 - 0 0
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organic rich muds although sand content increases upstream as the tidal limit is approached, while 
the bed, where observed, consists of cobbles. 
 
Table 5: Summary of North River erosion pin monitoring results for the period March 2010 to February 2017, 
rates in mm/yr. 

 
 

 
Figure 8: North River estuarine bank time series. 

 

 
Figure 9: North River alluvial bank time series. 

 
Hannant Inlet 
This is more a shallow embayment than an estuary per se and essentially consists of three basins.  
The outermost is marine influenced and, in the lee of Lourah Island, very shallow, with what aerial 
imagery suggests is a sandy bed.  The middle basin is somewhat deeper while the inner basin is also 
very shallow, but floored with mud.  The landforms of interest are the intricately channeled 
intertidal flats of the inner basin (Fig. 10).  All observations suggest that this landform complex is 
rapidly eroding; however the rate of erosion cannot be quantified until the pins installed at this new 
site are remeasured.  Sea level rise is the probable cause of erosion here, while the apparently 
rapidity could be due to a lack of landform maintenance by input of clastic sediment from the 
insignificant catchment.  It is suggested that this site may be an indicator of the future trajectory of 
other eroding estuarine bank landforms. 
 
 
Discussion 
 
As the dataset acquired for this monitoring period is incomplete due to adverse weather and time 
constraints, only a limited analysis is conducted here.  The most obvious point is that the estuarine 

site # river km bank type count min max mean median stdev n <  0 n = 0

6 0.31 estuarine 8 0.9 17.6 3.9 2.2 5.6 0 0

7 0.34 estuarine 11 -4.1 4.1 1.6 2.0 2.6 0 0

5 0.54 estuarine 8 -2.8 4.9 1.8 2.7 2.7 0 0

3 1.04 alluvial 4 -0.3 1.5 0.4 0.3 0.7 0 0

4 1.06 estuarine 9 -22.1 0.0 -4.9 -2.8 6.9 0 1

2 1.56 alluvial 5 0.9 6.1 2.3 1.4 2.2 0 0

1 1.6 alluvial 4 0.8 4.1 2.5 2.6 1.5 0 0
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and alluvial bank landforms were depositional until relatively recently but are now clearly and 
almost ubiquitously within an erosional regime.  It is that reversal of geomorphic process that is the 
chief concern, rather than the absolute rate of erosion. 
 

 
Figure 10: intricate pool and channel intertidal mud landforms of Hannant Inlet.  The maximum width of the 
exposed intertidal zone in this aerial view is approximately 70 m.  Enlargement of a photo provided by M. 
Visoiu. 

 
It is informative to compare the rates of erosion recorded in the Port Davey area with those of the 
more closely monitored lower Gordon River over the same periods.  To precisely match the lower 
Gordon monitoring periods to those of Port Davey, all recorded Gordon River erosion rates were 
back calculated to retreat over the monitoring period (i.e. that actual amount of erosion that 
occurred).  As the initial Gordon monitoring periods overlapped those of Port Davey the Gordon 
retreat for those periods was determined on a pro rata basis.  The last Gordon monitoring period 
ended some two months before that of Port Davey; the retreat for that period was then 
extrapolated to the same end date using the recorded erosion rate.  The total retreat of each 
Gordon River bank type over the Port Davey monitoring intervals was then summed and converted 
to a rate in mm/yr, with results shown in Table 6. 
 
For the estuarine bank type it can be seen that while the Spring and North Rivers recorded low rates 
of erosion, Melaleuca Inlet and the Davey River show erosion at rates that are an order of magnitude 
higher.  The latter rates are slightly less than, although comparable to, those recorded on the lower 
Gordon River estuarine banks over the same periods.  All estuarine banks on the Gordon are subject 
to the wave wake from daily commercial cruises and continuous turbidity monitoring has 
demonstrated that cruises are a significant cause of the erosion recorded there (Bradbury 2013).  
Vessel wave wake impacting upon the already severely scarped estuarine banks of Melaleuca Inlet is 
also likely to be a significant factor in the erosion of those landforms. 
 



The Davey River however is not believed to be subject to a similar amount of traffic.  Instead it is 
possible that the relatively high rate of estuarine bank erosion recorded there may be a result of an 
extensive wildfire in January 2013 (Giblin River fire).  Figure 11 shows some unusual retreat of the 
uppermost surface and marsupial lawn vegetation that has not been observed on estuarine banks 
elsewhere, or previously on the Davey.  This form of retreat appears restricted to areas where 
riparian vegetation has been burnt.  It is hypothesized that under fire weather conditions the 
vegetation and soil above the scarp may dry sufficiently to dieback, if not actually burn.  Affected 
areas would then be more susceptible to rain-splash erosion and abrasion by floating debris.  
Marginal vegetation loss and concomitant reduction in efficacy of sediment trapping would also 
have a negative effect on the sediment budget. 
 
Table 6: Comparison of Port Davey and lower Gordon River bank erosion rates over the same periods. 

 
 
With regard to the alluvial banks, the Port Davey results are compared to measurements from those 
alluvial reaches of the Gordon River that are not subject to regular commercial cruises and where 
the erosion rate is generally somewhat lower than downstream where cruises operate.  Those banks 
are however exposed to wave wake from a not insignificant number of private boats.  Results from 
Melaleuca Creek should be discounted because the very small number of alluvial bank 
measurements that could be obtained does not provide a representative sample. 
 
The North River alluvial banks eroded at a similar rate to those of the Gordon.  It is doubtful that the 
North receives much motorised traffic at all; its relatively high rate of alluvial bank erosion is 
therefore unlikely to be due to vessel wave wake.  That is supported by the low rate of erosion of 
estuarine banks, which any vessels would have to pass in order to access the alluvial bank reaches 
upstream.  Instead, it is suggested that alluvial bank erosion on the North River results from 
continued adjustment to the double meander cutoff that occurred sometime between 2005 and 
2008.  In that regard it is noted that a gravel bar at the entrance to the former main channel has 
grown substantially since 2010 and now completely blocks that channel at low to moderate flows. 
 
Alluvial banks on both the Spring and the Davey river recorded erosion at approximately half the 
rate of comparable landforms on the lower Gordon over the same period.  This lower rate is 
attributed to fewer vessels accessing these rivers.  However the nature of these landforms suggests 
they should be stable to weakly depositional.  Similarly the estuarine banks of the Davey, Spring and 
North rivers should be stable to strongly depositional.  The switch from a depositional to erosional 
regime implies a recent change in geomorphic process. 
 

River Period start Period end n Mean rate

estuarine banks Melaleuca Inlet 26/03/2010 11/02/2017 1 4.0

Spring River 26/03/2010 11/02/2017 1 0.3

North River 26/03/2010 11/02/2017 1 0.5

lower Gordon River 26/03/2010 11/02/2017 5 3.7

Davey River 21/03/2005 11/02/2017 1 3.5

lower Gordon River 21/03/2005 11/02/2017 12 5.0

alluvial banks Melaleuca Creek 26/03/2010 11/02/2017 1 -0.8

Spring River 26/03/2010 11/02/2017 1 1.0

North River 26/03/2010 11/02/2017 1 1.8

Gordon River zone 2 26/03/2010 11/02/2017 5 2.1

Davey River 21/03/2005 11/02/2017 1 1.7

Gordon River zone 2 21/03/2005 11/02/2017 12 3.6



 
 
Figure 11: Fire affected Davey River estuarine bank showing the common form of overhanging scarp on the left 
and unusual retreat of marsupial lawn and active soil horizon on the right.   

 
 
Summary and conclusions 
 
Landforms that were depositional until relatively recently are now showing evidence of widespread 
erosion.  It is the reversal of geomorphic process that is the chief concern, rather than the absolute 
rate of erosion.  While many of the banks present are susceptible to vessel wave wake, the 
distribution of erosion indicates that, with possible exception of Melaleuca Inlet, wake is not the 
primary cause of the erosion recorded.  It was previously concluded (Bradbury 2011) that sea level 
rise presents the most likely mechanism to affect the observed erosion.  Results from the most 
recent monitoring period provide further support for that conclusion.  This appears most likely to be 
because in microtidal environments, such as here, recent sea level rise represents a relatively large 
change in context of the previously normal tidal range.  Therefore such areas show an early response 
to sea level rise. In the otherwise essentially undisturbed Port Davey catchment the change from a 
depositional to erosional regime is regarded as a clear marker of the onset of the Anthropocene 
epoch, in which the geological record is characterised by significant human influence.  The available 
data is insufficient to project the response of these landforms to continued sea level rise. 
 
Key Desired Outcome 6.6 of the TWWHA Management Plan (DPIPWE 2016) is “Appropriate 
monitoring, education and compliance support sustainable management of visitation and use in Port 
Davey-Bathurst Harbour “.   The existing monitoring program has remained essentially unchanged 
since its inception in the mid-1990s.  With increasing tourism usage of the area and the real threat of 
sea level rise further monitoring and investigation is warranted, in order to better inform decision 



making.  That further work should include a focus upon achieving an improved understanding of the 
nature, distribution, geomorphic processes, potential threats and rates of change of low lying soft 
sediment landforms in the Port Davey – Bathurst Harbour area.  
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