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Introduction

Sandy beach/barrier systems make up a total of around 64km of the 25Dkpea ocean
coastlinearoundthe Tasmanian Wilderness World Heritayea (TWWHA)Cullen 1998).
The morphologicalliversityof these systems is considerable. Using the classification of
Thomet al.(1978), Cullendpt. cit) recognized five different barrier types.

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

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

tracks and associated infrastructutecalized mim3 | OGA BAGASa | NRdzyR / 2 EQA&
Melaleuca, and anthropogenic fires which have hidange areas of the hinterland and in

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

A major geoheritage value of the TWWHA coastal landform systems as a whole is the
fact that thesecomprise one of the longest temperatene wavedominated coasts in

the world having negligible disturbant®m human activities other than global sea

level rise and associated climate change eff8tiarples 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 ttNESCO World Heritage criteria (UNESCO 1999).
Apart from the intrinsic value of such a long stretch of essentialtijsturbed coast,

this also gives the TWWHA coast important scientific value since it provides a rare
opportunity to study coastal processander conditions where anthropogenic

influences (other than climate change) are negligilfarther study of these TWWHA
shores could lead to a better understanding of the response of more heavily modified
shores in settled regions elsewhere to-fmad 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 islamiitla® 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 Austrattas 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 withifWWHA: & Wo S yexampids tedbnipare with more
heavily modified barriers elsewhere, in the manner suggested by Sha?pie$,(it will be
necessary to gain an understanding of their evolution up until aod/to set up baseline
monitoring to chart their development into the futureThis report details the results of a
projectundertaken at Prion Beach/NeRiverLagoon to help achieve these ends.
Commonwealth Government funds were provided for this work with the project managed
by the Geoconservation Section of the Tasmanian Departraf Primary Industries Parks
Water and Environment.
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The reporthas 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 trendsates of
dune erosion can be determined over recent yearsd

3. the establishment of a seriex transects to monitor further dune erosicamd/or
deposition.

The Study Area

Location

Prion Beach and New River Lagoon are situated between South Cape and\&stitCape,
on the south coast of Tasmania, within the TWWHA, gptoximately 50 km soutivest of
Hobart(Figure 1) New River Lagoon has a catchment of around 28 900rha.catchment
is boundel in the west by the Ironbound Rangde the east byPredpitous Bluff, Mt Bisdee
and Mt Bobs and extends many kilometres north to soeithernslopes of Federation Peak.
The beach anthgoon are regularly visited by bushwalkers as Prion Beach aratigsite
on the eastern sidef New River Lagoon form part the South Coast Walking Tra8maller
numbers of waters arrive at the lagoon via the Southern Range and Precipitous BIuff.
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Figure 1. Prion Beaemd New River Lagodaocation
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General Climate

The region experiencescool, supethumid, changeablanaritime climate, dominated by

the passage of cold fronts associated with low pressure systems (Pemberton 1989). Much of
the region, including thevater catchment of the study area, experiences over 2000 mm of
precipitation annually, with the higher raag receiving in excess of 3500 mm. The coastline
receives much less precipitation and the 1600 mm isohyeghly follows it The annual
temperature regime for Maatsuykesland(the closet weather station tthe study site)is a

July mean maximum of 1@Cand a mean minimum of 66, and &ebruary mean

maximum of 17.2C and mean minimum of 1P©. Southwesterly to northwesterly winds

are dominant. These winds are strongest near the coast and on the ranges. Winds of over
28 km/hr occur at Maatsuykdsland for 3@ 40% of the time.

Wave climate and tide regime

The southern coast of Tasmania is a high energy swell environment (Davies 1980). Itis a
very stormy region. Waves lefss thar2 m occur only 2% of the time and wawgsater

than5 m 40%of thetime (Cheltoret al.1981). Waves ofjreater thand m regularly pound

the coastline (Bureau dfleteorology1995).

The study area has a mietidal regime with spring tides of <2.nThis tidal range is
regulaly amplified by high winds andrge svells which cause areas of the beach #ow
dunesthat are rormally beyond the reach of thiide and wave attack, to suffer significant
erosion events.

Thelargeand steepcatchment area of the New River Lagamuseshe water levelo rise
substantialy higher than the normal tidal levels after large rainfall events., Wiien
combined with a large storm surgean maintain a high watdevel in the Lagoofor many
days.

Geology and Geomorphology

Prion Beach is one of a number of large sandy basyigems found on this coast and
together with New River Lagoon is the largest sand spit/estuary system ifvwHAand
one of the largest iMTasmania. New River Lagoon has an area of appateiy1 195
hectaresand the Prion Beacépit ispresently jusiover 6 km longcomprising some 330
hectares
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New River Lagoon is surrounded by relatively mountainous topography formed by late
Cambrian to early Oavician, conglomerat, sandstone, and siltstone, Ondoian limestone,
Precambrian quartzite, andurassiclolerite. The immediately adjacepiedmont zones of
Precipitous Bluff and the Ironbound Range are formed by extensive colluviums and fan
deposits(Baynes 1990Pembertoril989. The mountain peaks of the upper catchment of
New River Lagoon supported sin@fque glaciers during the late Holocene and {ogaicial
activity would have beewidespreadat that time. Thisactivitywould have been the source
of a considerable portion of the sediments in New River Lagoon and the Prion Beach barrier
During the lat glacial the &goon and areas further out towards tlkeelge of thecontinental
shelf are likely to have been a broptinwith one or more river channels. Progressive sea
level rise during théost Glacial Marine Transgression (PGMadlild have causede

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

Methods

To assist withall threeaspectsf the project a base map of the beach, dune and back
barrier features was prepared using pegisting aerial photographs, satellimagery, and
pre-existing IDARaltimetry survey data (Table 1, data sources)

Two,five day field trips were undertaken between t53/2012 and the28/3/2012 to

investigate barrier stratigraphy, obtain material for optically stimulated luminescande

radio carbon dating, and to establish dune erosion monitoring transeddicopter

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 dimate Ecosystems Cooperative Research Centre

Dune stratigraphy

Dune stratigraphy was studiegither by locating and cleaning the faces of erosion scarps or
by auguringholes into dunes with a hand auger. Primary soil profile data (McDahald
1984) was recorded for each section investigatethe depthMunsellcolourand texture of
each horizon was recorded at each sitBamples of each horizon were takérhe location
of all auger holes and exposures investigated was recorded on a hand hel@éeS d his
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
determinedusing optically stimulated luminescen@@SL}echniques(Murray-Wallaceet al

2002) This involved coring sandy deposits by driving 40 cm long, 5 cm diameter sections of
steel tube into cleaned faces of the dun@boto 1). These tubes where plugged and

wrapped to prevent mixing of the sarsdmple andight contamination. &mplesfrom the

surface androm a 40 cm radiusurroundingthe core locations where also taken. These
samplesvere submitted for dating at thé&/ictoria University of Wellington, School of
Geography and Earth Sciendaloratory.

In places erosion has revealpeat depositghat occurat the base of dunesear current sea
level. Samplewere collected for radi carbon datingat some of these site'hese samples
were submitted to theAustralian National University, Radi@rbon Laboratory, School of
Earth Sciences

O

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

A series of aerial photographs from88) 2008and2011(Table 1) where investigated to
asertain if there had been significant sheface erosion durig this period. These images
were scanned and digitally rectified usitig computer programLandscape Mappédp fit
1:25 000 scale base maps. The images whenetseially compared to identifgreas where
erosionand/or depositionhaveoccurred.

Erosion transects

Sixerosion trangcts were established on the ocean face of the Piig@ach spit and a

further four were located on the lagoosideof the spit. The ocean facing transects were
locaed approximately everd00 nmetresalong the spi{Fgure 2) The location of thdéagoon
facing transects wereonstrained by suitable landing spof§heywere placed aboutL000
metresapart Each transect consisted fife or sixgalvanized stead R NENIEpE§s)driven

into the duneor swalesurface. The pegsese located at thedop of the dune escarpmenin

the shore facend at breaks of slope inland across the dune profile. The angle and distance
between each successive peg was recorded with ardlater and tape measure. The

position of each peg wagcorded with a hand held GPS.

Thedetailsof the transect profilemeasurementsvere plotted using Microsoft Excel. The
angles were converted to radians to enable the trigomtric calculation of theplanar
distances and relative heights between the pegs. The profiles and associated tables are
attached as Appendix 1.
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Results and Discussion

Base Map

The base mapf the beach, dune and back barrier featuses presented inFgure3. The
features identified on thisnaplargely reflect those identified by Cullen (1998), however
more recent imagery andlDARdata yields greater detail of the Prion Beach barrier and
back barrier geomorphic unitsThere appears to be at leaskunits.
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Figure3. Duneclassification anadhannel locations at Prion Beach and New River Lagoon

Recent erosion/barrier retreat

A serieof aerial images from 188, 2008 and 2(L1 were ortho-rectified to assess erosion
rates visually. The nature of the overhanging shoreline veget@flooto 2) and slumping of
the dune faceson the beachand alonghe lagoonshore(Photos 3 and4) and lack of
accurate ground control in the area make @assessment afrosiontrends difficult.
Significant active slumping was observed along substantial sections of the ocean facing
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beach and at numerous localities both sides of New River Lagodnis apparent fronon-
ground observationduring the fieldtrips that there has been considerable retraat the
ocean facing doessince the 201herialphotograpls were taken (se Fhotos 3 and 4

Photo2. Dense overhanging vegetation on th@uthern shoreof New River Lagoon

Photo3. Slumping oforedunes on Prion Beach
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