
 

 

 

 

Geomorphological evolution of the Prion Beach and New River 

Lagoon beach barrier system 

 

Phil Cullen and Matt Dell 2013 

Nature Conservation Report Series 2013/03 

Report prepared for the Geoconservation Section 

Department of Primary Industries, Parks, Water and Environment Tasmania 

 



i | P a g e 

 

Citation:  Cullen, P. and Dell, M. (2013). Geomorphological evolution of the Prion Beach and 

New River Lagoon beach barrier system.  Resource Management and Conservation Division, 

Department of Primary Industries Parks Water and Environment, Hobart, Nature 

Conservation Report Series 2013/03.  

ISSN 1441-0680 (book) 

ISSN 1838-7403 (web) 

 

This report was prepared under the direction of the Department of Primary Industries, Parks, Water 
and Environment (World Heritage Area geodiversity program). Commonwealth Government funds 
were provided for this project through the World Heritage Area program. The views and opinions 
expressed in this report are those of the authors and do not necessarily reflect those of the 
Department of Primary Industries, Parks, Water and Environment or those of the Department of 
Sustainability Environment Water Population and Communities. 
 
Copyright 2013 Crown in right of State of Tasmania 
 
Apart from fair dealing for the purposes of private study, research, criticism or review, as permitted under the 
Copyright Act, no part may be reproduced by any means without permission from the Department of Primary 
Industries, Parks, Water and Environment. Published by the Sustainable Landscapes Branch, Department of 
Primary Industries, Parks, Water and Environment, 
GPO Box 44 Hobart, 7001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cover Photo: Aerial photograph of prograded dunes supporting mature coastal rainforest inland from the shrub 

dominated shore parallel dune system, Prion Beach New River Lagoon. Photo Matt Dell. 
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Introduction  
 

Sandy beach/barrier systems make up a total of around 64km of the 250km of open ocean 

coastline around the Tasmanian Wilderness World Heritage Area (TWWHA) (Cullen 1998).  

The morphological diversity of these systems is considerable.  Using the classification of 

Thom et al. (1978), Cullen (opt. cit.) recognized five different barrier types.   

This coastline is of extremely high conservation significance.  Apart from sea level rise 

caused by greenhouse gas induced climate change, human impacts are restricted to walking 

tracks and associated infrastructure, localized mininƎ ŀŎǘƛǾƛǘƛŜǎ ŀǊƻǳƴŘ /ƻȄΩǎ .ƛƎƘǘ ŀƴŘ 

Melaleuca, and anthropogenic fires which have burnt large areas of the hinterland and in 

some places coastal vegetation.  To quote Sharples (2011):  

A major geoheritage value of the TWWHA coastal landform systems as a whole is the 

fact that these comprise one of the longest temperate-zone wave-dominated coasts in 

the world having negligible disturbance from human activities other than global sea-

level rise and associated climate change effect (Sharples 2003).  This is a key element 

in the World Heritage Value of the TWWHA, giving these coasts outstanding universal 

value under Criterion 44(a) (i) of the UNESCO World Heritage criteria (UNESCO 1999).  

Apart from the intrinsic value of such a long stretch of essentially-undisturbed coast, 

this also gives the TWWHA coast important scientific value since it provides a rare 

opportunity to study coastal processes under conditions where anthropogenic 

influences (other than climate change) are negligible.  Further study of these TWWHA 

shores could lead to a better understanding of the response of more heavily modified 

shores in settled regions elsewhere to sea-level rise. 

Furthermore, coastal barrier systems preserve evidence of their genesis and the past 

environmental conditions that impacted on their development.  They can also be rich with 

cultural material which predates the arrival of Europeans to the island and the decimation of 

the original human inhabitants of the island.  The work of Cullen (1998) indicates that the 

sandy barriers systems of the region evolved in a manner which broadly follows the 

evolution of barriers elsewhere in temperate Australia, this being a period of barrier 

progradation during the late Pleistocene and early Holocene, followed by either barrier 

stability, or regression since the middle Holocene up until the present. 

If we are to use the barriers within TWWHA ŀǎ ΨōŜƴŎƘƳŀǊƪΩ examples to compare with more 

heavily modified barriers elsewhere, in the manner suggested by Sharples (2011), it will be 

necessary to gain an understanding of their evolution up until now and to set up baseline 

monitoring to chart their development into the future.  This report details the results of a 

project undertaken at Prion Beach/New River Lagoon to help achieve these ends.  

Commonwealth Government funds were provided for this work with the project managed 

by the Geoconservation Section of the Tasmanian Department of Primary Industries Parks 

Water and Environment.  
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The report has three parts:  

1. an investigation into the morphology, dynamics and age of various parts of the 

barrier system;  

2. an investigation of existing aerial photography to determine if trends or rates of 

dune erosion can be determined over recent years; and  

3. the establishment of a series of transects to monitor further dune erosion and/or 

deposition. 

The Study Area 

 

Location  
 

Prion Beach and New River Lagoon are situated between South Cape and South West Cape, 

on the south coast of Tasmania, within the TWWHA, and approximately 50 km south-west of 

Hobart (Figure 1).  New River Lagoon has a catchment of around 28 900 ha.  This catchment 

is bounded in the west by the Ironbound Range in the east by Precipitous Bluff, Mt Bisdee 

and Mt Bobs and extends many kilometres north to the southern slopes of Federation Peak.  

The beach and lagoon are regularly visited by bushwalkers as Prion Beach and the campsite 

on the eastern side of New River Lagoon form part of the South Coast Walking Track. Smaller 

numbers of walkers arrive at the lagoon via the Southern Range and Precipitous Bluff. 

 

Figure 1.  Prion Beach and New River Lagoon location. 
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General Climate  
 

The region experiences a cool, super-humid, changeable, maritime climate, dominated by 

the passage of cold fronts associated with low pressure systems (Pemberton 1989).  Much of 

the region, including the water catchment of the study area, experiences over 2000 mm of 

precipitation annually, with the higher ranges receiving in excess of 3500 mm.  The coastline 

receives much less precipitation and the 1600 mm isohyet roughly follows it.  The annual 

temperature regime for Maatsuyker Island (the closet weather station to the study site) is a 

July mean maximum of 10.9oC and a mean minimum of 6.5oC, and a February mean 

maximum of 17.2oC and mean minimum of 11.0oC.  South-westerly to north-westerly winds 

are dominant.  These winds are strongest near the coast and on the ranges.  Winds of over 

28 km/hr occur at Maatsuyker Island for 30τ40% of the time. 

 

Wave climate and tide regime  
 

The southern coast of Tasmania is a high energy swell environment (Davies 1980).  It is a 

very stormy region.   Waves of less than 2 m occur only 2% of the time and waves greater 

than 5 m 40% of the time (Chelton et al. 1981).  Waves of greater than 4 m regularly pound 

the coastline (Bureau of Meteorology 1995). 

The study area has a micro-tidal regime with spring tides of <2 m.  This tidal range is 

regularly amplified by high winds and large swells which cause areas of the beach and fore 

dunes that are normally beyond the reach of the tide and wave attack, to suffer significant 

erosion events.  

The large and steep catchment area of the New River Lagoon causes the water level to rise 

substantially higher than the normal tidal levels after large rainfall events. This, when 

combined with a large storm surge, can maintain a high water level in the Lagoon for many 

days. 

 

Geology and Geomorphology  
 

Prion Beach is one of a number of large sandy barrier systems found on this coast and 

together with New River Lagoon is the largest sand spit/estuary system in the TWWHA and 

one of the largest in Tasmania.  New River Lagoon has an area of approximately 1195 

hectares and the Prion Beach spit is presently just over 6 km long comprising some 330 

hectares. 
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New River Lagoon is surrounded by relatively mountainous topography formed by late 

Cambrian to early Ordovician, conglomerate, sandstone, and siltstone, Ordovician limestone, 

Precambrian quartzite, and Jurassic dolerite.  The immediately adjacent piedmont zones of 

Precipitous Bluff and the Ironbound Range are formed by extensive colluviums and fan 

deposits (Baynes 1990, Pemberton 1989).  The mountain peaks of the upper catchment of 

New River Lagoon supported small cirque glaciers during the late Holocene and peri-glacial 

activity would have been widespread at that time. This activity would have been the source 

of a considerable portion of the sediments in New River Lagoon and the Prion Beach barrier. 

During the last glacial the Lagoon and areas further out towards the edge of the continental 

shelf are likely to have been a broad plain with one or more river channels.  Progressive sea 

level rise during the Post Glacial Marine Transgression (PGMT) would have caused the 

flooding of the area and the creation of the current barrier (Cullen 1998). 

Methods  

 

To assist with all three aspects of the project, a base map of the beach, dune and back 

barrier features was prepared using pre-existing aerial photographs, satellite imagery, and 

pre-existing LiDAR altimetry survey data (Table 1, data sources). 

Two, five day field trips were undertaken between the 5/3/2012 and the 28/3/2012 to 

investigate barrier stratigraphy, obtain material for optically stimulated luminescence and 

radio carbon dating, and to establish dune erosion monitoring transects.  Helicopter 

transport was utilised to access a base camp on the shores of the New River Lagoon and an 

inflatable boat used to access study sites. 

Table 1. Data sources. 

Data Type Source Date 

1:25000 Aerial Photography DPIPWE* 5/02/1988 

1:24000 Aerial Photography DPIPWE 17/09/2008 

LiDAR DSM ACE CRC** 5/11/210 

1:5000 Aerial Photography DPIPWE 6/03/2011 

*Department of Primary Industries, Parks, Water and Environment 

** Antarctic and Climate Ecosystems Cooperative Research Centre 

Dune stratigraphy  

  
Dune stratigraphy was studied either by locating and cleaning the faces of erosion scarps or 

by auguring holes into dunes with a hand auger.  Primary soil profile data (McDonald et al. 

1984) was recorded for each section investigated.  The depth, Munsell colour and texture of 

each horizon was recorded at each site.  Samples of each horizon were taken.  The location 

of all auger holes and exposures investigated was recorded on a hand held GPS device.  This 

data and all of the map and imagery data was loaded onto a GIS program for manipulation 

and map production. 
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At some locations sand samples were collected to enable the date of deposition to be 

determined using optically stimulated luminescence (OSL) techniques (Murray-Wallace et al 

2002).  This involved coring sandy deposits by driving 40 cm long, 5 cm diameter sections of 

steel tube into cleaned faces of the dunes (Photo 1).  These tubes where plugged and 

wrapped to prevent mixing of the sand sample and light contamination.  Samples from the 

surface and from a 40 cm radius surrounding the core locations where also taken.  These 

samples were submitted for dating at the Victoria University of Wellington, School of 

Geography and Earth Sciences laboratory. 

In places erosion has revealed peat deposits that occur at the base of dunes near current sea 

level.  Samples were collected for radio carbon dating at some of these sites. These samples 

were submitted to the Australian National University, Radio Carbon Laboratory, School of 

Earth Sciences. 

 

 

Photo 1. OSL dating sample collection showing steel tube in excavated dune profile. 
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Recent erosion/barrier retreat  
 

A series of aerial photographs from 1988, 2008 and 2011 (Table 1) where investigated to 

ascertain if there had been significant shore-face erosion during this period.  These images 

were scanned and digitally rectified using the computer program Landscape Mapper to fit 

1:25 000 scale base maps.  The images where then visually compared to identify areas where 

erosion and/or deposition have occurred. 

 

Erosion transects  
 

Six erosion transects were established on the ocean face of the Prion Beach spit and a 

further four were located on the lagoon side of the spit.  The ocean facing transects were 

located approximately every 400 metres along the spit (Figure 2). The location of the lagoon 

facing transects were constrained by suitable landing spots.  They were placed about 1000 

metres apart. Each transect consisted of five or six galvanized steel άŘǊƻǇǇŜǊǎέ (pegs) driven 

into the dune or swale surface.  The pegs were located at the top of the dune escarpment on 

the shore face and at breaks of slope inland across the dune profile.  The angle and distance 

between each successive peg was recorded with a clinometer and tape measure.  The 

position of each peg was recorded with a hand held GPS.  

The details of the transect profile measurements were plotted using Microsoft Excel.  The 

angles were converted to radians to enable the trigonometric calculation of the planar 

distances and relative heights between the pegs. The profiles and associated tables are 

attached as Appendix 1. 
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Figure 2.  Site Locations and dune features along Prion Beach and New River Lagoon. 
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Results and Discussion 

 

Base Map 
 

The base map of the beach, dune and back barrier features are presented in Figure 3.  The 

features identified on this map largely reflect those identified by Cullen (1998), however 

more recent imagery and LIDAR data yields greater detail of the Prion Beach barrier and 

back barrier geomorphic units.  There appears to be at least six units.   

 

 

Figure 3.  Dune classification and channel locations at Prion Beach and New River Lagoon. 

 

Recent erosion/barrier retreat  
 

A series of aerial images from 1988, 2008 and 2011 were ortho-rectified to assess erosion 

rates visually. The nature of the overhanging shoreline vegetation (Photo 2) and slumping of 

the dune faces on the beach and along the lagoon shore (Photos 3 and 4) and lack of 

accurate ground control in the area make an assessment of erosion trends difficult. 

Significant active slumping was observed along substantial sections of the ocean facing 
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beach and at numerous localities on both sides of New River Lagoon. It is apparent from on-

ground observations during the field trips that there has been considerable retreat on the 

ocean facing dunes since the 2011 aerial photographs were taken (see Photos 3 and 4).   

 

Photo 2.  Dense overhanging vegetation on the southern shore of New River Lagoon. 

 

Photo 3.  Slumping of foredunes on Prion Beach. 












































