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The vegetation of the coastal sand dunes ac North Bay on the Forestier Peninsula was surveyed in 80 quadrats along seven transects. A
total of six plant communities was identificd; four from the back dunes and two from the fore dunes. The back dunes were dominated by
Banksia marginata Cav. and the fore duncs by Spinifex sericens R.Br.and Acacia sephorae (Labill.) R.Br. Size class analysis of age classcs of
the back dune vegeration indicated an eventual senescence of the dominant 8. marginata and a replacement by closed canopy trees from
wer cucalype forest, such as Notelaca ligustrina Vene. Tivo communities were found to be of high conservation significance: a S. sericeus
grassland from the fore dunc and a closed-forest community from the back dunes. Both communities arc in a relatively undisturbed state,
although the S. sericeus grassland has been invaded by exotic herbs. For these significant communitics to remain intact, weeds and human

activity must be controlled on the fore dunes and fire excluded from the back dunces.
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INTRODUCTION

The coastal sand dunc vegetation of Tasmania has close
affinitics with the coastal sand dune vegetation of the humid
temperate parts of southeastern Australia (Kirkpatrick
1993, Clarke 1994). This vegetation has been reladively
well-described, both for the State as a whole (Harris 1991,
Kirkpatrick 1993, Kirkpawrick & Harris 1995, 1999), and
for particular areas (Bowden & Kirkpatrick 1974, Chladil
& Kirkpatrick 1989, Harris & Kirkpatrick 1996). However,
the two detailed studics of succession in Tasmanian coastal
sand dunc vegetation (Bowden & Kirkpatrick 1974, Chladil
& Kirkpatrick 1989) relate to dune systems that have been
subject to a high degree of disturbance from cither clearance
andstock grazing, or theinvasion of marram grass (Ammophila
arenaria (L.) Link).

North Bay (42°52'S 147°5G'L), focated on the northern
end of the Forestier Peninsula, soucheast Tasmania, has one
of the few coastal sand dune systems in castern Tasmania
that has not been strongly disturbed by people and has
not been invaded by marram grass. Blowouts have been
substantial between the 1940s and the present (pls 1, 2},
possibly caused by rising sealevels (Komar ez af 1991, Healy
1996, Nicholls & Leatherman 1996}. The patterns of fires on
acrial photographs indicate that two lagoons, Swan Lagoon
and Top Lagoon, and their oudet to the sea, have provided
a barrier to the movement of fire from adjacentdry eucalypt
forest into the dune system (fig. 1, pl. 1). Only two parts of
the coastal dunc system have been burned since 1946, onc
berween 1966 and 1975, probably in 1967, and one between
1975 and 19806, passibly in 1983. The 1946 photograph
clearly shows the cffects of fire on a more substantial part
of the dune (pl. 1). This may have occurred in the fire year
of 1939. Within the area that was not burnt in thesc fires,
there is evidence of an older fire which burned all but a
small parc of the dune system on which trees of species with
aerial parts that are normally killed by fire are substantial
enough in size to suggest a century without its incidence.
This firc possibly occurred in the fire year of 1898. These

four distinee fire ages (putatively 1898, 1939, 1967, 1983)
provided us with an opportunity to infer the nature and
dynamics of long-term succession in castern Tasmanian
back dune systems. We also describe the zonation patterns
on the relatively undisturbed fore dunes and discuss the
conservation management needs of the system.

METHODS

A total of 80 5 x 5 m quadrats were surveyed along seven
transects, located orthogonally to the line of the dunes
{fig. 1). Quadrats were located contiguously in cach transcct.
All species of vascular plant within each quadrac were
recorded, using the following coverscale: 1 =< 1%, 2= 1-5%,
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FIG. 1 —- Lecation of Nerth Bay shawing the position of the
seven transects along the dune system. Transect G is the fore
dune portion of transect 0.
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PLATE 1
The dune system in 1946 (left) and 2000 (right). The eastern end of the beach is at the top of the photographs. Note the unburned
section between the beach and the dune outlet in 1946, and the transgression of sand between the two dates.

PLATE 2 PLATE 3

The major blowout on Norih Bay Beach. Noteleptospermum Spinifex sericeuis grasstand on the beach berm. Cakile spp. occur
lanigerum i foreground. to the seaward of S. scricevs. Note the seceding foredune.

PLATE 5
Exposed Banksia marginata roots provide evidence of retreat of
the line of the foredune. Note the fossil soil horizon exposed by
the retreat. Spinifex sericeus grassiand in the foreground.

PLATE 4
Spinifex hirsutus grassland with Acacia sophorae heath on
the seaward slope of the fore dune at the castern end of the
beach. The live cucalypts in the background are not on the
sand dune system.
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3 = 5-25%, 4 = 25-50%, 5 = 50-75%, 6 = 75-100%. A
species was ¢o nsidered to be present ifﬂzly of its aerial organs
were found overhanging the quadrat. Species nomenclature
follows Buchanan (1999},

Within cach quadrat the location and circurmference at
breast height (1.3 m) of each stem of all trees were recorded
and the basal area calculated. Where a tree had more
than one stem, the area of each stem ar breast height was
calculated. These figures were added to give the basal area
for the individual. The height and number of branch whorls
of all seedlings of Banksia marginata Cav. were also noted.
The slope of the quadrat was measured using a clinometer
and the soil noted as grey or yellow sand.

The quadrats were ordinated, using the default options
for global non-metric multidimensional scaling in
DECODA (Minchin 1994). The cover codes were used
as input. The scores for dimensions 1 to 4 were used as
the input to a classification of quadrats which used Ward’s
agglomerative method with Euclidean distance in Minitab
13 for Windows. One-way ANOVA was used to test for
significant differentiation between ages of back dune forest
in the ordination scores and species richness.

RESULTS AND DISCUSSION
Beach Berm and Fore Dune Vegetation

Two of the six communities selected from the dendrogram
were located on theseaward side of the fore dunes. These were
4 and 6 (wables 1, 2). Community 4 was a Spinifex sericeis
R.Br. — (Austrofestuca littoralis (Labill.y E. Alexeev) tussock
grassland (pl. 3), in which S sericeus was the dominant
species, constituting 13.93% of the plant coverand occurring
in all the quadrats (tables 1, 2). Other common taxa in the
community were Cakilespp., with a cover of 1.1% occurring
in 30% of surveyed quadrats, Correa alba Andrews (0.5%
cover in 20% of the quadrats), Preridium esculentum (Forst.
£.) Cockayne and Isolepis nodosa {Rotth.) R.Br. (both with
0.2% cover and in 20% of the quadrars).

Acacia sophorae (Labill.) R.Br. shrubland occurred where
the scaward slope of the foredune was stable (pl. 4).
A. sophorae was present in all quadrats in group 6 and
constituted more than half the plant cover (tables 1, 2). S.
sericens and Carpobroies rossii (Haw.) Schwantes were the
next most frequent species occurring in 40% of the quadrats,
with 13.1% and 0.4% cover respectively (tables 1, 2). A herb
that is absent from secure reserves in Tasmania, Calystegia
soldanella (L) RBr., also occurs in the community.

While typical sequences of species on the seaward side of
the dunes are shown in figures 2 and 3, it must be noted
that the prevailing condition of the dunes was retrear (pls
1, 2), with root systems of B. marginata being exposed in
many places (pl. 3). The exposure of a palacosol has given
the opportunity for soil-stored seed of a heath plant, Aosus
ericoides (Vent.) G.Don, to germinate and establish (pl. 6).
This species was not observed on any part of the back
dllnC, ﬂnd [lely i}ldicﬂ{e morce FI'C(EUCHI F}{'C [hﬁn at pZ'CSCn{
in the cighteenth or sineteenth centuries, as it is usually
a companent of heath or heathy understories to eucalypt
woodland/forest.

The presence of the original native sand-binders (e.g., S.
sericens and A. fittoralis), and the relatively low abundance
of introduced species, is a distinet feature of the fore dune
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vegetation at North Bay. Many Tasmanian beaches, especially
those of the north and cast coasts, have been invaded by the
exotic species A. arenaria and Euphorbia paralias L., which
have displaced many of the native sand-binding species
(Kirkpatrick & Harris 1999). The fore dune vegetation
at North Bay has high conscrvation significance, as it is
one of the last beaches on the Tasmanian cast coast where
the native sand-binders still retain dominance. However,
individuals of £ parafias have been uprooted by the owners
of most of the duncs, and were observed and removed in
the course of our data collection.

Succession on the Back Dunes

Fout age classes were evident in the back dune vegetation at
North Bay. The 1983 age class (0, table 3) still had charcoal
on dead large individuals of B. marginata, and had numerous
b. marginata scc:dfings and shrubs, with whorl counts that
varied from 1 to 42 (fig. 4).

The quadrats in this age ¢lass all belonged to community
one {table 4). P esculentum is the species with the most
cover in this community. The relatively open conditions
favoured a high species richness, consisting mostly of herbs
and grasses (tables 1, 2, 3).

The vegetation of the area of the back dunes that was
probably burned in both 1939 and 1967 (1, table 3) was
a tangled B. marginata closed-scrub interspersed with small
patches of 2 esculentum fernland. The quadrats fell in
communitics 2, 3 and 5 (table 4), indicating that variation
in the vegetation of the back dunes as a whole was not
responding only to time since fire. Leucapogon lanceolutus,
Leprospermum scoparium and L. lanigerum were relatively
abundant as small trees at this site (table 3). There was
a very small basal area of dead stems compared with the
older sites, and quadrat species richness was the lowest of
all four age classes (table 3). The numerous individuals
()f 13 ’77[1)’;{/’17@{{[ gcnel‘ﬂl]y I]HVC ]‘Clﬁfivc]y S]]Xﬂi] l)asal areas
(fig. 5}, and there are no seedlings.

The quadrats in the arca probably fast burned in 1939
{age class 2, wable 3) supported a B. marginata open
forest with a scattered laver of small trees of Monatoca
glanca (Labill) Druce, in turn overlaying a dense bracken
understorey. There was a large proportion of dead stems
of B. marginata, and a small area near the wedand where
Acacia melanoxylon R.Br. occurred. The quadrats mostly
fell into group 3, but there were some in groups 1 and 2
(table 4). There is a wide range of basal area classes of 8.
marginata in the stand, but few fall in the smaller classes
(fig. 5), and there are no seedlings.

A late stage in succession in the back dune vegeration
is evident in the area possibly last burned in che fire year
of 1898 (age class 3, table 3), where many B. maiginata
individuals are dead or dying (pl. 7). The mean basal area
of dead stems of B. marginata is approximately two-thirds of
the mean basal area of live stems (table 3). Large and healthy
individuals of Notelaea ligistrina Vent., Pittosporum bicolor
Hook., Olearia argophylla (Labill.) Benth. and Coprosma
qurz([r{fz‘drt (Labill.) Robinson (table 3} appear 1o be in the
process of forming a closed-canopy forest (pl. 7). However,
no seedlings of any tree species were found in the quadrats.
Dense and call bracken occurs everywhere excepe directly
under the densest parts of the tree canopies (pl. 8). This
dense cover may inhibit tree establishment. There is some
evidence that the above species have established adjacent
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Mean percentage cover of species by communities defined by floristic composition

TABLE 1

Community

Specics 1 2 3 4 5 6
Atriples cinerea - - - 0.05 ~ -
Austrofestuca littoralis = = - 0.1 - -
Cakile spp.* - - - 1.1 - -
Calystegia soldanclla - - - 0.05 - -
Euphorbia pasalias* - - - 0.05 - -
Spinifexr sericeus - 0.2 13.925 - 13.1
Correa atba - 0.2 - 0.5 - -
Rhagodia candollcana 5 - - 0.05 - -
Acacia sophorae - 1.267 - - - 56.1
Carpobrotus rossii - 0.333 - - - 0.4
Isolepis spp. - 0.2 0.071 0.2 - -
Pelargonium australe — 0.067 0.071 0.15 - -
Actites megalocarpa - 0.2 0.071 0.15 0.063 0.2
Preridium esculentim 38.727 17.2 9.357 0.2 29.656 0.2
Leucopogon parviflorus 1.909 S5.167 1.357 0.05 -
Austrodanthonia setacea 4.909 - 0.071 - - 0.2
Acacia melanoxylon - 25 - - - -
Carex appressa - 0.067 - - - -
Deyeuxia spp. - 0.067 - — - -
Dichelachne crinita - 0.133 - - - -
Olearia phlogopappa - 0.2 - - - -
Pieris spp.” - 0.067 - - - -
Acetosella vulgaris* 0.273 0.067 - - - -
Leptinella reptans 0.091 0.067 - - - -
Senecio minimus 0.727 0.133 - - = =
Wahlenbergia spp. 1.909 0.067 = = = =
Leontodon taraxacoides® - 0.067 0.071 - - ~
Lobelia alata - 0.133 0.143 - — -
Solanum laciniarum — 0.067 0.214 - o -
Dianella tasmanica 0.636 0.067 - - 0.063 -
Leptospermum scoparism - 1.4 0.357 - 0.125 -
Senecio spp. - 0.133 0.357 - 0.375 e
Agrostis billardierei 0.182 0.4 0.714 - 0.25 —
Banksia marginata 10.5 13.567 51.893 - 12.938 -
Dichondra repens 1.091 0.2 0.357 - 0.063 -
Lomandra longifolia 8 0.067 0.429 - 4.344 -
Olearia lirata 10.318 0.133 5.571 - 2.469 -
Oxalis perennans 2.182 0.067 0.143 - 0.063 -
Coprosma quadrifida — - - - 11.406 -
Goodenia lanata - - - - 0.063 -
Laginifera stipitata - - - - 0.063 -
Notelaca ligustrina et = - 15.938 -
Qlearia argophylla = = = = 7.188 -
Pittosporum bicolor - - = - 16.75 o
Selliera radicans - - = = 0.063 =
Acacia verticillata 1.636 - - - 0.188 -
Hydrocotyle bhirta - - 0.357 - 0.688 -
Leucopogon lanceolutus - - 7.143 — 1.125 -
Monotoca glarca - - 10.857 - 2.125 e
Polystichum proliferum - - 0.357 - 4.594 -
Viola hederacea — - 0.071 - 0.125 =
Ehrharta stipoides 0.818 - 0.071 - 0.063 -
Acaena novac—zelandiae 0.091 - - - - -
Airasp™ 3.455 - - - - -
Astroloma humifusum 0.818 - _ - _ _

*

CXOtiC taxon.
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Percentage frequency of species by communities defined by floristic composition

Sand dune vegetation at North Bay, Tasmania

TABLE 2

41

Community

Species 1 2 3 4 5 6
Atriplex cinerea - - - 5 - -
Austrofestuca listoralis = - - 10 - -
Cukile spp.™ - = - 30 - —
Calystegia soldanella - - - 5 - o
Euphorbia paralias* - - = 5 - —
Spinifex sericeus - 6.67 - 100 - 40
Correa alba - 6.67 - 20 - -
Rhagadia candolleana 63.64 - - 5 - -
Acacia sophorae - 20 - - - 100
Carpobrotus rossii = 20 - - o 40
Fsolepis spp. - 20 7.14 20 — -
Pelargoninm australe = 6.67 7.14 15 - —
Actites megalocarpa - 6.67 7.14 15 6.25 20
Previdium esculentum 100 100 42.86 20 100 20
Leucopogon parviflorus 45.45 60 21.43 5 - ~
Austrodanthonia setacea T2.73% - 7.14 - - 20
Acacia melanoxylon - 6.67 - - - -
Carex appressa = 6.67 - - -

Deyeuxia spp. - 6.67 - - — -
Dichelachne crinita 13.33 - - - -
Olearia phlogopappa - 6.67 - - - -
Picris spp.* o 6.67 - - - -
Acetosella vidgaris* 9.09 G.67 = - - -
Leptinella reptans 9.09 6.67 - - - -
Senecio minbus 36.36 13.33 - = =

Wahlenbergia spp. 45.45 6.67 - - - -
Leontodon taraxacoides* i 6.67 7.14 — - =
Lobelia alata - 13.33 14.29 - - -
Solanum laciniatum = 6.67 7.14 - - -
Dianella tasmanica 27.27 6.67 - - 6.25 -
Leprospermum scoparium - 20 21.43 - 12.5 -
Senccio spp. - 13.33 21.43 - 37.5 -
Agrostis billardierei 18.18 13.33 28.57 - 25 =
Banksia marginata 100 86.67 100 - 93.75 -
Dichondra repens 72.73 20 21.43 - 6.25 -
Lomandya longifolia 90.91 6.67 28.57 - 56.25 -
Olearia lirata 63.64 13.33 21.43 - 18.75 -
Oxalis perennans 54.55 6.67 14.29 - 6.25 -
Coprosma quadrifida - - = = 75 -
Goodenia lanata - = — - 6.25 -
Laginifera stipitata - - - - 6.25 -
Notelaea lignstrina - - - - 37.5

Olearia argophylla - . - - 18.75 =
Pittosporum bicolor - - - - 37.5 -
Selliera radicans - - - - 6.25 -
Acacia verticillata 18.18 = - - 6.25 -
Hydrocotyle hirta - - 3571 - 56.25 -
Lewucapogon lanceolatus - - 14.29 - 12.5 -
Monotoca glauca = - 50 - 25 -
Polystichum proliferum - - 21.43 - 31.25 -
Viola hederacea - - 7.14 i 12.5 -
Ehrbarta stipoides 45.45 - 7.14 - 6.25 =
Acacna novac—zelandiae 9.09 - - - - -
Adrasp.™ 72.73 = - - - ——
Astroloma humifusum 45.45 - — - - =

* Exotic taxon.
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Efovation ()

Qverlapping
Covor

Spinifex
senceus
couer

Plendivm
essuientuny
cover

Banksia
marginata
caver

Netelaea
Iigustrina
cover

Copresnta
quadafita

cover

tomandra
tongifaiia
cover

Fittospomm
hicolor
cover

Folystichum
pravferun
coves

Oteana
argophytio
cover

Cammunity

FIG. 2 — Topography, overlapping cover and species cover
code value for plant species at transects 3 and 5.

to the trunks of individuals of B, marginata (pl. 8). This
may relate to a high likelihood of bird-dispersed species
being found under perching trees, or to the relative lack
of shoot competition where the B. marginata roots inhibir
bracken growth.

Between the B. marginata scrub and forest and the weiland
herbfields to the rear, there is a zone of low closed forest
dominated by A. melanoxylon and a zone of closed scrub
dominated by Leprospermum lanigerum (Aiton) Smith. The
large blowout dune shown in plate 2 has partly buried both
these zones and large areas of B. marginaia forest. Only L.
lanigerum has been able to survive this burial, protruding
anomalously from the top of the tallest dune in the system
(pl. 2).

At the castern end of the back dunes there are several large
dead eucalypts (pl. 9). The canopies of these eucalypts are
visible in the 1946 photograph. As the area has not been
burned since 1946, we assume that the cucalypes died of

old age.
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FIG. 3 — Tapography, overlapping cover and species cover
code value for plant species at transect 6.

CONSERVATION AND MANAGEMENT

The S. sericeus grassland has the higher conservation
significance of the two communities on the fore dunesar North
Bay. Despite being well-reserved in Tasmania (Kirkpatrick
& Harris 1995), it does not occupy a large area, duce to its
displacement by exotic species such as A. arenaria and F.
paraliasand destruction by off-road vehicles. The unreserved
herb €. soldanella also occurs in the fore dune vegeration.
The S. sericeusgrasstand at North Bay is of high conservation
significance not only in terms of the vegetation it contains,
but also for the local beach-nesting birds such as the Hooded
Plover { Thinoinis rubricollis Mathews, 1912), The Hooded
Plover uses the open vegetation above the high tide mark for
nesting sites. Onbeaches where introduced species, especially
A. arenaria, have established, the vegetation is transformed
from an open grassland to a closed, much more dense one
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PLATE 6
Aotus ericoides, still attached to the exposed fossil soil horizon
within the truncated fore dune.

PLATE 8

Two Pictosporum bicolor trunks on either side of a dead
Banksia marginata.

where the Hooded Plover, and other beach-nesting birds, are
prevented from establishing their nests. These birds prefer
the open vegetation where they nest among nacural debris
and, occasionally, in C. rossii. Thus it is imperative that the
integrity of the fore dune vegetation be maintained, th rough
the prevention of weed establishment and the continued
exclusion of off-road vehicles. Both A. arenaria and F.
paralias are spread by ocean currents and collectively are
the most scrious threats o coastal biodiversity in Tasmania.
Landowners and users of the beach ar North Bay need 1o be
vigilant to prevent the establishment of these exotic species.
Monitoring of the fore dune vegetation must be constant in
order to recognise the arrival of exotic species and remove
them before they can become established.

The vegeration of the long-unburned part of the back
dune system is not replicated in eastern Tasmania, although
a form of peat-forming rainforest is known from long-
unburned coastal dunes in southwest Tasmania (Jarman ez
al. 1991). Thus, although we have some indication in the
vegetation {pls 6, 9} that the dune system may have been
burned more frequently in the past, continued exclusion
of fire scems the best management option to maintain
overall diversity in Tasmania’s coastal vegetation, while
obviously potentially leading to the local depletion of some
disturbance-requiring coastal specics.

Sand dune vegetation at North Bay, Tasmania 43

PLATE 7
Closed canopy trees, including Notelaca ligustrina and
Pittosporum bicolor among senescing Banksia marginara,

PLATE 9

Dead cucalypt ar the eastern end of the back dune systein.

The area of closed-forest, behind the dunes at North Bay
and the B, marginata sand dune scrub/forest community,
are important features of the back dune vegeration. B,
marginata sand dune scrub is poorly-reserved in Tasmania
(Kirkpatrick & Harris 1995), while closed forests dominated
by N. ligustrina occupy only a small area of Tasmania, but
are widely distributed, usually confined to deep, south-facing
rocky gullies in the driest parts of the State, where there is
topographic protection from the northwest; the direction
followed by most fire fronts in Tasmania.

While the exclusion of fire is the major management
requirement for the back dune vegeration, there is also a
possibility of invasion of the dunes from a population of
Monepellier Broom (Genista monspessulana (1..) 1.Johnson)
currently established behind Lagoon Bay, about 1 km from
the eastern end of North Bay. Eradication of this stand
would remove this possibility.

A major cause of loss of the back dune vegetation has
been burial by sand blown from the beach in a large number
of blowouts. Tt may be worth attempting to stabilise the
blowouts at the eastern end of the beach, whete the closed
forest is currently being overwhelmed, although general
stabilisation is probably both inappropriate and fudile. Given
the low degree of anthropogenic disturbance of the dune
system, the blowouts scem most likely to be attriburable to
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S TABLE 3
0 0 Means for basal area variables, ordination scores, and
species richness for the four age classes of back dune
25 — vegetation.
Frequency 20 —- R St
quency Age Class
15 - 0 | 2 3
- { l[ n=10 n=10 an=10 n=15
“ {
; ! ! l : Live basal area {cm?/25 m?)
= i Acacia melanoxylon 0 0 80 0
o, _ '
0 - it L2 — Banksia marginata 0 528 1138 386
I [ H i
0 10 20 230 40 Cassinia aculenta 0 17 0 0
Number of whorls Coprosma guadrifida 0 0 0 34
FIG. 4 — Number of whols counted an seedlings at site 0. e L 0 G 0 .
Leptospernmum scoparium 0 51 4] 0
Lencapagon lanceolatus 0 57 0
Monotoca glaica 0 10 21 15
30 ~ ‘{ Notelaea ligustrina 0 0 0 60
Olearia avgophylla 0 0 0 48
" Qlearia livata 0 0 0 1
Pittosparum bicolor 0 0 v 108
Frequency
Total basal arca 0 669 1246 652
T
- Dead basal area (cm?/25 m?)
! l Acacia melanoxylon 0 0 19 0
Ll e o T . .
0 - S r. L] — ‘ S Banksia marginata 579 1 432 243
0 100 200 300 400 500 600 700 800 900  (esinia aculeata 0 4 0 0
Banksia basal area 18987 fire .
Olearia argophylla 0 0 0 33
= Leucapogon lanceolatus it} 32 0
= = Monotoca glanca 0 0 0 7
Toral basal arca 579 37 455 283
20 - Floristics and richness
Fregueey Ordination score axis 1 0.84 0.74 .84  0.61 NS
10 - Ordination score axis 2 0.11 -0.18  -0.43  0.30**
Oxdination score axis 3 -0.14 0.16 0.21 0347
B , . Ordination score axis 4 -0.41 0.43 016 -0.14**
H I i poy T H i i i ST S, - *3
0 100 200 300 400 500 600 700 800 oo Species richness 10:2 57 85 6G4™
Banksia basal area 1939 fire
* 0 = youngest, 3 = oldest,
NS =P>0.05 " =P <0.01,"" =P <0.001
30 -
20 -
Freguency
10
9] % Lo S dodo L

T g ¥ T i T T T i i
0 100 200 300 400 500 600 700 800 900
Banksia basal area 1967 fire

FIG. 5 Size class distributions of banksias at varying ages
since last five. Figures are cm?/25 m?.
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the recent accelerated rise in sea level (Cazenave ef al. 2003),
a phenemenon not controllable by local action.
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