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Abstract

On the coast of New South Wales, management of Holocene sands and their vegetation has been well addressed,
especially at the beach front, but management of Pleistocene sands and their vegetation has not, particularly in old beach
systems. Problems that should be addressed in management of these systems and their vegetation are reviewed, and what is
lacking in scientific understanding for their management is outlined. This lack includes an understanding of north-south
variation in floristic composition of their vegetation and factors controlling populations of their plants.
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1. Introduction

Management of landscapes and their biota re-
quires knowledge of their current states and an un-
derstanding of their dynamic processes sufficiently
for predicting their future states and manipulating
them towards those that are desired. This paper
addresses questions of management on coastal sands
in New South Wales, Australia (Fig. 1), and particu-
larly seeks to identity the scientific understanding
required for their management.

Coastal sands in New South Wales range from
sands on current beaches to Pleistocene sands de-
posited in the last Interglacial period, mostly at the
high sea level about 125 000 years ago (see Chap-
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man et al., 1982). In New South Wales, management
of Holocene sands and their vegetation, particularly
on frontal dunes, has been addressed by Chapman
(1989) and Clarke (1989). An expert system,
DUNEBASE, has been developed by Chapman
(1993) for handling and providing information in the
management of these frontal dunes. By contrast,
management of land and biota on Pleistocene sands
in New South Wales has received little formal atten-
tion. Even basic information for their management
still needs to be identified. This paper seeks to
identify this information, particularly for those Pleis-
tocene sands in the form of stranded-beach systems.

2. Method and area studied

The coast of New South Wales runs north from
Cape Howe to the Tweed River (Fig. 1). The coast
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Fig. 1. Locations mentioned in the text.

can be divided at Newcastle into two sectors. South
of Newcastle, there are few areas of Pleistocene
sands, while north of it, there are extensive areas of
stranded Pleistocene beach systems. The coast is
tectonically very stable and the level of these beach
sands, a few metres above current sea level, is taken
to reflect fairly accurately the sea levels at which
they were deposited (Thorn, 1965; Thorn et al.,
1992). From Newcastle, areas of Pleistocene sands

occur northward into Queensland. In south-eastern
Queensland, there are extensive Pleistocene dunes on
Stradbroke, Moreton and Fraser Islands (Chapman et
al., 1982), but in northern New South Wales, Pleis-
tocene sands are mainly in the form of stranded
beach systems. Characteristically, these Pleistocene
beach systems are protected by a seaward barrier of
Holocene sand (see Chapman et al., 1982). The form
of the Pleistocene beach systems in New South

Table 1
Features in vegetation of foredunes and some issues in their management [based on Chapman (1989) and Clarke (1989)]

Feature

Zonation: beach-inland

Geographical variation: S-N along coast
Management issues

Further ecological "knowledge required

Vegetation

Strandline complex; foredune complex;
hind-dune complex

Species in vegetation zones vary S-N
Destruction of vegetation; modification of
vegetation; fires; introduced species, e.g.
Chrysanthemoides monilifera

Population dynamics of plants in the
zones

Interaction with environment

Cycles of e~osion and colonisation ( 10 o_ 10 ~
years); longer cycles of erosion and coloni-
sation (101-102 years); stabilised surfaces
(except in blowouts); fire
? Climatic;? Historical
Accelerated beach and foredune erosion;
destabilisation of stable surfaces; shelter
effects of vegetated foredunes on vegetation
further inland
How population dynamics intermesh with
physical processes
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Wales is of slightly elevated ridges separated by
low-lying swales (e.g. Thorn, 1965; Thom et al.,
1992).

The sands of the ridges of the Pleistocene beach
systems are characteristically highly podsolised and
infertile (see Myerscough and Carolin, 1986). In the
swales, the soils are generally waterlogged and rich
in organic matter. Vegetation of the ridges and slopes
into the swales is generally heath (sensu Beadle,
1981) dominated by highly sclerophyllous shrubs,
while that of the swales is rich in sedges and restiads
(see Carolin, 1970; Myerscough and Carolin, 1986).
It often burns.

The method is to compare the information col-
lected for effective management of current frontal
dunes by Chapman (1989) and Clarke (1989) with
that still needed for management of the stranded
Pleistocene beach sands.

3. Results

Features in the vegetation of frontal dunes in New
South Wales and some issues in their management
are summarised from Chapman (1989) and Clarke
(1989) in Table 1. From the beach, the vegetation
shows a characteristic zonation from herbaceous
plants on the strandline, through a mixture of woody
and herbaceous plants on the seaward face of the
first dune ridge, to forest further inland. The zona-
tion is clearly related to exposure to onshore erosive
processes and relative shelter from them (Chapman,
1989; Clarke, 1989). Not all beaches have the com-
plete zonation. Latitudinally along the coast, the

species of plants and characteristics of the vegetation
in a given zone vary, though what underlies this
variation is unknown (Clarke, 1989). At the beach
front, stability of the vegetation and sand surfaces is
an important issue in management. Beside storms,
fires may occur, especially in the woody vegetation
inland of the first dune ridge, and human activity
such as trampling or vehicular traffic may disturb the
vegetation and accelerate erosion. Some introduced
species are problems in management on the coast of
New South Wales, particularly Chrysanthemoides
monilifera (L.) Norlindh. Originally introduced from
South Africa, it is widespread on the coast of New
South Wales competing strongly with native dune
plants (Weiss and Noble, 1984), For more informed
management of vegetation of the frontal dunes, fur-
ther knowledge of population dynamics of plants in
the various zones would assist, though existing
knowledge allows effective management now.

Features in vegetation of Pleistocene beach sands
of New South Wales and some issues in their man-
agement are summarised in Table 2.

Their vegetation and soils vary with depth to the
watertable in a catenary fashion across the systems
of ridges and swales (Carolin, 1970; Myerscough
and Carolin, 1986). Little is known of the north-south
variation of vegetation and distribution of species
between Pleistocene beach systems along the coast.
Issues in their management are both long-term and
short-term. In the short term, mining and other forms
of human disturbance alter vegetation, soils and
ground water, while, in the longer term, these
low-lying systems would be affected by a rise in sea

Table 2
Features in vegetation of Pleistocene beach sands of NSW and
some issues in their management

Feature Vegetation Interaction with environment
Catenary variation of vegetation and soilsRidges: dry heath; slopes: wet heath;

swales: swamp

Geographical variation: S-N along coast
Management issues

Further ecological knowledge required

Insufficiently known
Destruction of vegetation by conversion
and mining
Slow change
Geographical variation
Population dynamics of plants; mecha-
nisms of coexistence and habitat occu-

Apparently equilibrial with current levels of
water-table [n.b. general infertility and fre-
quent fires]

Revegetation/restoration; eutrophication of
soils and ground water
Sea-level -- > rise in water-table
Geographical factors correlated with this
Relationships with soil and water-tables

pancy
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level. For effective management of these Pleistocene
beach systems and their biota, geographical variation
in their vegetation and constituent species has to be
assessed, as well as how individual species occupy
specific parts of the catena related to variation in
watertable.

4. Discussion

It is clear that in New South Wales management
o~ Holocene dunes and their biota is much more
firmly based on relevant scientific information than
that of areas of Pleistocene beach systems and their
biota. Work in the Myall Lakes area shows that
vegetation of Pleistocene sands is diverse both in
terms of a large number of species within a given
habitat and in variation in species between habitats
in the catena between ridges and swales (Carolin,
1970; Myerscough and Carolin, 1986; Myerscough
et al., 1995). Heaths and swamps on these sands fit
into broad categories in existing general classifica-
tion of Australian vegetation (Beadle, 1981; Myer-
scough and Carolin, 1986), but as yet little is known
of how catenas of vegetation and soil vary from one
system to another along the coast. For effective
conservation of biota of these sands, some knowl-
edge of their geographical variation is required. At
present, there is little relevant scientific information
available to assist professional land managers, or
voluntary groups similar to DUNECARE groups that
operate on frontal dunes (see Ingram and Chapman,
1993), in managing areas of Pleistocene beach sands
in New South Wales.

Acknowledgements

We thank David Chapman for his comments on a
draft of this paper.

References

Beadle, N.C.W., 1981. The Vegetation of Australia. Cambridge
University Press, Cambridge, 690 pp.

Carolin, RC., 1970. Myall Lakes -- an ancient and modern
monument. Proc. Ecol. Soc. Aust., 5: 123-129.

Chapman, D.M., 1989. Coastal Dunes of New South Wales Status
and Management. University of Sydney Coastal Studies Unit
Technical Report No. 89/3, Sydney, 228 pp.

Chapman, D.M., 1993. DUNEBASE-- information management
system. In: O.T. Magoon, W.S. Wilson, H. Converse and L.T.
Tobin (Editors), Coastal Zone ’93. Proceedings of the Eighth
Symposium on Coastal and Ocean Management, July 19-23,
1993, New Orleans, LA. American Society of Civil Engineers,
NY, pp. 2951-2961.

Chapman, D.M., Geary, M., Roy, P.S. and Thorn, B.G., 1982.
Coastal Evolution and Coastal Erosion in New South Wales.
Coastal Council of N.S.W., Sydney, 341 pp.

Clarke, P.J., 1989. Coastal Dune Vegetation of New South Wales.
University of Sydney Coastal Studies Unit Technical Report
No. 89/1, Sydney, 105 pp.

Ingram, S.J. and Chapman, D.M., 1993. DUNECARE; healing the
coast. In: O.T. Magoon, W.S. Wilson, H. Converse and L.T.
Tobin (Editors), Coasta! Zone ’93. Proceedings of the Eighth
Symposium on Coastal and Ocean Management, July 19-23,
1993, New Orleans, LA. American Society of Civil Engineers,
NY, pp. 2739-2752.

Myerscough, P.J. and Carolin, R.C., 1986. The vegetation of the
Eumnderee sand mass, headlands and Previous islands in the
Myall Lakes area, New South Wales. Cunninghamia, 1: 399-
466.

Myerscough, PJ., Clarke, P.J. and Skelton, N.J., 1995. Plant
coexistence in coastal heaths: floristic patterns and species
attributes. Aust. J. Ecol. 20: 482-493.

Thom, B.G., 1965. Late Quaternary coastal morphology of the
Port Stephens - Myall Lakes area. J. Proc. Roy. Soc. NSW,
98:23-36

Thom, B.G., Shepherd, M., Ly, C.K., Roy, P.S., Bowman, G.M.
and Hesp, P.A., 1992. Coastal Geomorphology and Quater-
nary Geology of the Port Stephens - Myall Lakes Area.
Department of Biogeography and Geomorphology, A.N.U.
Monograph No.6, Australian National University, Canberra,
407 pp.

Weiss, P.W. and Noble, I.R., 1984. Status of coastal dune com-
munities invaded by Chrysanthemoides moniIifera. Aust. J.
Ecol., 9: 93-98.


