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EXECUTIVE SUMMARY

This report was commissioned by NRM Cradle Coast in 2009, and gives an assessment of the peat deposits of
the Lavinia State Reserve after the deliberately lit bushfire of summer 2007, together with general
geomorphological considerations. A separate report by Sib Corbett deals with the vegetation of the area.

The 2007 fire burnt out most of the Lavinia Reserve, and appears to have killed much of the important Melaleuca
ericifolia forest in Nook Swamp. A major invasion by Typha sp (cumbungi) has occurred within the burnt area of
the swamp since the fire, suggesting a major downgrading of natural values which may not be reversible. The
fire followed an earlier one in 2001, and a series of other fires prior to this, reflective of the speed of fuel
production in the dynamic vegetation system, a general drying of the climate, and the difficulty of fire prevention
and suppression in this fuel-rich area.

The peat deposits of the Lavinia Plain area have been severely reduced by fire. Over 70% of the peat has been
lost in many of the larger swamps, and an overall loss of about two thirds of the peat across Lavinia Plain is
estimated. This loss is the cumulative result from a series of fires over at least several decades in most cases,
with the 2007 fire adding to the progressive destruction.

In the 14 km long Nook Swamp, the 2007 fire has been particularly disastrous, and appears to have destroyed
all of the peat resource (of the order of 40 cm thick) over 25% of the swamp, and half of the resource (i.e. to ~20
cm depth) over another 60% of the swamp, in addition to killing most of the M. ericifolia trees. Only about 15% of
this swamp remains unaffected.

Three stages are apparent in the loss of peat by fire in the peat swamps. The first stage involves partial burning
of the peat layer, and formation of incipient pedestals. The second stage involves complete burning of the peat
down to the sandy base level except for a series of pedestals and small islands of peat, up to a metre high. The
pedestals are mostly centred on the root systems of tea-tree species or rush species, which may survive the fire
and re-coppice. The third stage involves complete removal of the peat except for sparse pedestals, and
replacement of the peat by lake water during the wet season. In this way, many of the peat swamps are being
converted to temporary lakes.

An annual cycle from freshwater lake to dry salt marsh appears to occur in some swamps. As the wet season
lakes dry out, with consequent dying off of the water plants, the dry lake floors are colonised initially with salt-
tolerant Selliara radicans, followed (presumably) by more typical salt marsh species such as Sarcocornia sp, as
observed at Pedestal Swamp in 2007. The details and significance of this unusual cycle are yet to be clarified.
Destruction of a peat deposit ~1 m deep along the western edge of Nook Swamp appears to be resulting in
lowering of the water level and migration of the main drainage line to the west. The implications of this are
uncertain.

The historical drainage of Egg Lagoon and diversion of the water into Nook Swamp does not appear to have
deleteriously affected the latter, and may in fact have been a favourable influence in a general drying period.
The major drainage change in the Reserve has been the conversion of many of the peat swamps, originally
covered by tea-tree forest/scrub growing on the peat layer, to wet season lakes with water plants, drying out to
saltmarsh-like lake beds where the peat has been removed.

The 2007 fire appears to have been a culmination of the steady degradation of natural values at Lavinia
Reserve, with extensive and possibly permanent damage to the Nook Swamp forest and peat resource, and
consequent invasion by Typha, and further damage to the already much depleted peat deposits of the Lavinia
Plain area. Such environmental damage reflects badly on the status of the Reserve as a Ramsar Wetland and a
significant site on the Tasmanian Geodiversity Database.

There is a clear imperative to keep fires out of Lavinia Reserve for the foreseeable future, and particularly out of
Nook Swamp. The establishment and maintenance of effective fire breaks between the swamp and places
where fires might be started would be a useful first step.

A second recommendation is for effective monitoring of the area to see what further changes occur. The photo-
monitoring points established at Lavinia Plain in this study provide a beginning for such a program, but some
monitoring of Nook Swamp should also occur, including the area of Typha invasion. Possible eradication of the
Typha, both at Nook Swamp and elsewhere in the Reserve (e.g. at ‘Typha Swamp’ near Pennys Lagoon),
should be considered.

There appear to be a number of avenues for fruitful environmental research at Lavinia Reserve, e.g. on the peat
deposits, the vegetation communities, the apparent freshwater- saltwater cycle, and longer term climate change
phenomena, to warrant investigation by research institutions. Such research could help the recovery of natural
values. The accessibility of the area is a major plus for research projects.



INTRODUCTION

A contract for the assessment of the geomorphology and vegetation at Lavinia Reserve following
two recent major fires was agreed between the authors and NRM Cradle Coast (Belinda Colson) in
August, 2009. A copy of the project outline is given at Appendix 1. The main aims were to assess
and map the extent of peat soil damage and drainage changes related to the fires, to carry out
vegetation mapping for entry into the TASVEG system, to document vegetation changes related to
fires, to establish monitoring sites as appropriate, and to provide a report with recommendations for
future management. This report deals with the geomorpholgy and peat-related aspects of the study,
with the vegetation aspects covered in Report 2.

Because of access problems related to the very wet 2009 winter and flooding of many of the sites,
the project was extended from December, 2009, to April, 2010, to enable a second 1-week field trip
in early February in addition to the main 12-day field trip in November.

Field work was carried out from a base in Currie, using a 4-w-drive vehicle. Much of the area was
covered by walking, and mapping was done using recent (2007) colour air photos (1:42,00 scale,
and enlargements therefrom) and 1:25,000 scale topographic maps. Use was also made of several
earlier sets of air photos. Large areas of the Nook Swamp remained inaccessible, even in February,
because of deep water.

The authors are particularly grateful to Richard Schahinger for considerable assistance with general
information and in the field, and to Ranger Shelley Davison for much assistance and support in the
field. Helpful advice and assistance was also received from Belinda Colson, Mark Wapstra, Mike
Comfort, Mike Pemberton, Brett Mawbey (Inland Fisheries) and Jean Jackson. Salinity analysis of
water samples was carried out at the Water Assessment Branch of DPIW. Drafting of diagrams was
done by Robin Voss.

BACKGROUND

Lavinia State Reserve occupies 7,022 ha of coastal sand dune and swampy sand plain country in an
elongate strip some 21 km long by 7 km wide (maximum) on the NE coast of King Island (figure 1). It
extends from north of Lake Martha Lavinia in the north to Cowper Point in the south. The Reserve
covers much of King Island’s largest area of native vegetation. It is listed as a significant wetland on
the Ramsar Convention (Parks and Wildlife Service, 2000), and as a significant site (Lavinia
Peatland Complex) on the Tasmanian Geodiversity Database. Mapping for the present project has
also covered an adjacent Recreation Reserve south of Cowper Point, and some Crown Land and
other blocks lying along the western side of the southern part of the Reserve.

Early visits and scientific observations on King Island from 1802 (including a French expedition
under Nicolas Baudin, and an 1887 field survey by the Victorian Field Naturalists Club - Campbell,
1888), and the transformation of much of King Island into agricultural land in the first half of the
twentieth century, are summarised by Finzel (2004). A landmark survey of the island carried out by
J.N. Jennings in the 1950’s provides much of the basis for geomorphological considerations
(Jennings, 1957, 1959). The vegetation of Lavinia Reserve was described in detail by Duncan
(1986), and this work was incorporated into a report on the the native vegetation of the whole of King
Island by Barnes, Duncan and Todd (2002). An early account of the peat deposits as a potential
source of fuel for the island is given by Carey (1946).

Almost all of Lavinia Reserve was burnt out in a large bushfire which was started deliberately in the
Sea Elephant Road area in February, 2007, and continued burning until April. This fire burnt a total
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of 12,500 ha, and followed another, started by lightning, in January, 2001, which burnt out most of
the reserve (6,000 ha) north of the Counsel Hill track. The latter fire continued burning in peat until
June of that year (Resource Management and Conservation Division, 2007; Parks and Wildlife
Service, 2002).

A series of earlier fires is also known to have occurred, including :

(i) a December 1996 wildfire which burnt some 170 ha along the coast south of Lavinia Point;

(i) a 1992 wildfire which burnt the southern section of the Reserve, including much of Nook Swamp;
(iif) a winter 1983 fire lit near Lavinia Point which burnt southwards for 10 km;

(iv) a January 1978 fire from the Sea Elephant area which burnt some 5,000 ha of the reserve;

(v) alate 1972 fire which burnt 12,000 ha, including most of the Lavinia Reserve excluding the Nook
Swamp, and followed an October fire in the same year which burnt part of the Nook Swamp from
Lavinia Point (source: Parks and Wildlife Service, 2002).

Settlers’ accounts indicate that bushfires were a common occurrence prior to this, at Lavinia and
elsewhere on the island, since settlement began in the late 1880’s (Finzel, 2004). Thus Lavinia
Reserve has seen repeated fires over the last century or more, with a fire interval of only 6-12 years
over the last 40 years. In a system involving much flammable vegetation and flammable peats, the
degree of fire damage is likely to be extreme. The marked decrease in the average rainfall for King
Island since 1980 (RMCD, 2007) has probably been a contributing factor in drying out the vegetation
and peats, and allowing lightning fires to spread more easily, but deliberate arson has also been a
major factor.

GENERAL GEOMORPHOLOGY OF THE LAVINIA AREA

The general features of the geomorphology are shown in Figure 1, largely based on the summary of
the geomorphology of King Island by Jennings (1959). Basement to the area consists of granite and
metamorhic rocks of mostly Precambrian age, with outcrops seen around the coast in places. The
major elements may be summarised in rough order of age as follows:

0] A NW-trending series of low granite hills lying just inland from the north coast and
probably including old coastlines along its north and south flanks. Outcrops of granite
boulders and bedrock at the western end of Lake Martha Lavinia appear to represent a
former shoreline, and other outcrops are present on the coast north of Pennys Lagoon.

(i) A broad low E-W area of sandy country, sprinkled with swamps and lagoons, which
extends south from these hills for some 12 km, to where the ground rises again near
Reekara Road. This low area is at an altitude of 20-40 m, and appears to extend from the
west to the east coast, possibly with some low bedrock ‘islands’. It includes the Lavinia
Plain section of the Lavinia Reserve, and the now-drained Egg Lagoon and South East
Lagoon. The sandy plain consists of freshwater sands and peats to depths of 3-12 m,
underlain by sand and mud containing marine shells. The plain is thought to represent a
marine or estuarine embayment during a higher sea level period in the late Pleistocene,
from which the sea retreated during the last glaciation (Jennings, 1959). The marine plain
deposit probably extends under the Lavinia Plain, although the presence of fine gravel
deposits in places, and a couple of small rock outcrops, suggests shallow cover and some
small islands in places. A somewhat similar plain to the SE of Counsel Hill, near the Sea
Elephant Road, has shallow sands and peats overlying Tertiary limestone of shallow
marine origin, with many small swamps possibly related to sink holes in the limestone
(Jennings, 1959).
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(iii)

(iv)

(v)

The main central plateau of the island, south of Reekara Road, is underlain by bedrock
and rises gently southwards from an altitude of about 50m to over 100 m. Low hills
including Counsel Hill (86 m) form the eastern margin of this higher ground, dropping
down to a relatively narrow coastal zone. A lower level extension of this bedrock area,
marked by gravelly/clayey soils rather than sand, seems to reach into the Saltwater Creek
area, forming a southern boundary to the Lavinia Plain.

A linear zone of old beach ridges and subdued longitudinal dunes extends from the Sea
Elephant Road area north to Egg Lagoon Creek, about 1.5 km in from the east coast. The
zone is about 1 km wide on average, expanding to 2 km in some bay-like areas. The
flattish top of the dunes ranges from 10 to 20 m in altitude, and narrow linear swamps
separate the dune crests in places. They are referred to as the ‘old shorelines’ by
Jennings (1959), and thought to be related to the higher sea levels of the last Interglacial
period. They mark the eastern edge of the Lavinia Plain and the western edge of the Nook
Swamp. They are partly covered by subdued windblown dunes of the older dune system
in places (Figures 2,3). Exploration for mineral sands was carried out over these beach
ridges in the Sea Elephant — Counsel Hill area in the 1980’s and early 1990’s (e.g. Lee,
1990; Harris, 1993), as an extension of the sand mining operation in the Naracoopa area.

A second smaller zone of similar longitudinal dunes and beach ridges, with intervening
swampy swales, is present at the western margin of the Lavinia Plain, in the vicinity of
Youngs Road and the former South East Lagoon. These have an altitude of 20-25 m and
are slightly concave to the west. They are thought to represent a series of shorelines
formed at the then west coast, and developed as the sea retreated westwards from the
marine/estuarine plain in the late Pleistocene (Jennings, 1959). A parallel low sand bar on
the western side of South East Lagoon is interpreted as an offshore sand bar thrown up
when the shallow sea occupied this area (Jennings, op. cit.). Eroded parabolic dunes
extend eastwards from these beach ridges across Lavinia Plain.

A widespread series of old, mainly parabolic dunes developed along the west and north
coasts and in the Lavinia Plain area, referred to as the ‘Old Dunes’ by Jennings (1959).
They lie inland from a similar series referred to as the ‘New Dunes’, and in the Lavinia
area are clearly related to, and of similar age to, the two sets of beach ridges described
above. The old dunes near the western and northern coasts are up to 50 m high, and
somewhat calcareous. Those in the Lake Martha Lavinia area overlap the low granite rises
to the south.

In the Lavinia Plain area, the dunes are generally much lower (the highest is a notable 45
m sandhill just SW of Pedestal Swamp, most are 15-30 m), and appear to be entirely
siliceous. A relatively weak supply of sand compared to the main coastal dunes is
indicated. Shapes vary in this area from typically parabolic and curved to linear features in
roughly E-W and N-S directions. The Nook Swamp Track follows one such E-W dune. A
westerly wind direction can be inferred over much of the plain, but easterly winds formed
the dunes extending from the eastern beach ridges (Fig 1). Some of the dune patterns
associated with the larger swamps suggest lunette-type dune development along the
downwind eastern shorelines. Some of the lower ridges, e.g. those to the west and east of
‘Big Lake’, have abundant fine quartz gravel, with pebbles up to 25 mm across, mixed with
the sand, and are unlikely to be windblown features. These ridges seem to represent
water-washed deposits, possibly shallow marine bars, which have been partially reworked



(vi)

and overlapped by wind-blown sand. A considerable area of gently undulating sandy
country, grading to swampland, lies between the higher dune features as mapped.

Numerous swamps and intermittent lakes occupy the depressions and low areas within
the old dunes and beach ridges on Lavinia Plain and its extension into the Pennys Lagoon
area. The swamps vary in size from ten m or so across to over a km across, and cover
some 30-40% of the total area. Virtually all of the swamps are internally draining, without
interconnecting creeks, and their altitudes are controlled by the local dune topography.
Initial formation of the swamps probably dates from the time of stabilisation of the old
dunes, but no dates have been obtained. Most of the swamps are vegetated, at least in
part, with a variable mixture of tea-tree species, rushes, sedges, grasses and water plants,
and nearly all have a fire-damaged layer of dark peat across the bottom. The peat
deposits are up to a metre or so thick, support a variable vegetation cover which is
typically partly burnt, and have been burnt clear of vegetation by the most recent fire in
many places. A typical fire response has been the production of remnant pedestals of peat
by the burning away of the intermediate material. Complete or partial removal of the peat
has resulted in depressions which fill with water during the wet season, resulting in
irregular-shaped intermittent lakes typically up to 50 cm or so deep (Plate 1).

Plate 1. View of Pedestal Swamp
taken early November, 2009,
looking SW. Remnant peat
pedestals project above temporary
lake. High sandhill of old dunes in
background.

L

The Nook Swamp occupies an elongate N-S depression, roughly 500 m wide and 14 km
long, between the old beach ridges to the west and the ‘new dunes’ to the east. It has
formed as a consequence of the blocking of east-draining streams by the active new dune
system. Thus, the water from Egg Lagoon Creek, Saltwater Creek, and several smaller
streams in the Counsel Hill area, drains slowly southwards and eventually joins that of the
larger Sea Elephant River at the southern end of the swamp, where the Sea Elephant
drainage cuts through the dunes to the coast. The swamp is truncated at its northern end
by a younger set of the new dunes derived from the north coast. The swamp is vegetated
throughout, mainly by Melaleuca ericifolia forest and scrub (Plate 2), although much of this
has been killed by the recent fires (Plate 3). A series of small lakes (Plate 4), some of
which dry out as lacustrine herbfields in the dry season (RMCD, 2007), mark the main line
of drainage through the swamp.



Plate 2. Unburnt old Melaleuca ericifolia forest in
Nook Swamp, approx. 450 m north of Nook
Swamp Track crossing.

Plate 4. Small lake within Nook Swamp, 2 km Plate 5. View east across Nook Swamp showing
south of Nook Swamp Track, looking east. infestation of Typha sp at eastern end of Counsel
Note ‘blitz-burnt’ M. ericifolia forest on right, Hill Track. Note burnt M. ericifolia scrub/forest

unburnt forest on left. beyond.

A large infestation of Typha sp (cumbungi) has rapidly esablished in a heavily burnt 3-4
km long section of the swamp in the Counsel Hill Track area since the 2007 fire (Plate 5,
Fig 1).

Saltmarsh and open grassy plains (Plate 6)
replace the swamp forests at the southern end of
the Nook Swamp depression, where the river has
produced a meander plain around some remnant
low dunes. These salt marsh areas provide
important seasonal habitat for orange-bellied
parrots.

Plate 6. View NW from new dunes across salt
marsh and grassland of Sea Elephant River

(vii)  Pennys Lagoon and Lake Martha Lavinia are permanent small lakes at the northern end of
the Reserve, formed by blocking of drainage by the high coastal dunes (Jennings, 1957,
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1959). Pennys Lagoon is perhaps unusual in that it has a deep deposit of dark peat at its
western end (at least 120 cm deep from probing), marked by deep polygonal drying cracks
in places (Plate 7). This peat area is slowly being colonised by Leptospermum scoparium
scrub. Old stumps of Banksia marginata and tea tree up to 30 cm across which formerly
grew in the peat layer can be seen just offshore. Several other peat layers, separated by
layers of wind-blown sand, are apparent around the southern shore, and a remnant 60 cm
peat layer with abundant roots of rush species is present at the base of the sand dune
marking the oldest and highest lake level here. Thus Pennys Lagoon shows evidence of
having been a vegetated swamp for much of its existence, with the higher peat level
probably removed by fire a considerable time ago. The peat swamp periods must have
alternated with periods as a shallow lake.

o
¥

Plate 8. Granite boulders and subcrop at western

at western end of Pennys Lagoon, November 2009. end of Lake Martha Lavinia, November 2009.
Hammer for scale. Also note large area of Stylidium despectans in
drying pool.

(Vi)

(ix)

Lake Martha Lavinia also shows a remnant 60 cm peat layer along the foot of the dune on
its western shore, and pedestals of peat running down to water level, indicating an earlier
period as a higher level peat swamp. A coarse boulder deposit on its SW side (Plate 8)
has granite boulders to 1.7 m across, mixed with smaller clasts of quartz and metamorphic
rock in places (some showing possible aboriginal working), associated with low outcrops
of granite (including very coarse pegmatite). The outcrops and granite boulders appear to
mark an old shoreline.

The Holocene ‘New Dunes’ form a belt of parabolic dunes along the west, north and east
coasts. They are up to 65 m high in the west, 50 m in the north, and 25 m in the east
(Plate 6 above). The western and northern dunes are calcareous, whereas those along
the east coast are mostly, although perhaps not entirely, siliceous (Jennings, 1959). The
eastern belt is also narrower than the others (~ 500 m), implying a sparser sand supply. At
the inner margin towards the Nook Swamp, the eastern dunes become subdued and
lower, with flattish or gently west-sloping dune-bottom areas which grade down to the
Nook Swamp. The dunes are mostly vegetated with bracken and grass in burnt areas, or
scrub-forest in the few unburnt areas (e.g. Plate6).

The youngest geomorphic unit is the belt of modern beach ridges and associated
longitudinal dunes running from Cowper Point to Lavinia Point. Up to 20 shorelines are
present in the widest section near Lavinia Point (Jennings, 1959), where several
alternations with the new dune systems are apparent.
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PEAT DEPOSITS AND FIRE DAMAGE IN THE LAVINIA PLAIN AREA

Peat deposits occur across the Lavinia Plain, where they are mostly concentrated in the swamps but
are also present as a thin (5-10 cm) discontinuous layer on much of the intervening sandy country.
Peats are also present under much of the Nook Swamp. The ‘Lavinia Peatland’ is recognised as a
significant site on the Tasmanian Geodiversity Database (no. KIS26), considered as being
‘significant at the State level as an excellent example of peatland developed under paper bark forest
but also (as an) extensive development on sandy imperfectly drained substrates’.

There are approximately 25 large swamps (greater than 400 m across) and several dozen smaller
swamps across the Lavinia Plain area and north to Pennys Lagoon (Figures 2,3). The authors
examined some 15 of the large swamps, with exploratory holes being dug at five of them, and about
20 of the smaller ones. Many of the larger swamps have been given informal names to facilitate
description (Figures 2,3). Further details of some of these swamps are given in Apendix 2.

General features of the peat deposits and associate  d fire damage

The swamps typically have gently sloping sides of sandy material, and are marked by a change from
open sedgy vegetation to tea-tree scrub (with Leptospermum scoparium, Melaleuca squarrosa and
M. ericifolia the three main species) and/or rush vegetation (mostly Baloskian, Lepyrodia and
Juncus) across a flat floor. Patches of open water are usually present in the wetter periods. The tea-
tree scrub grows mostly on the peat layer, and is invariably burnt to some degree, either totally in the
last fire or patchily by several fires. The age of the fire damage is generally apparent from the height
of the post-fire tea-tree regrowth, typically growing from surviving rootstock. The 2-3 year old
regrowth from the 2007 fire is typically about 30-50 cm high (e.g. Plate 9), whereas that from the
2001 fire is 2-3 m high (Plate 9). Earlier fires are related to tree heights of from 4 m to over 8 m. The
ages can usually be verified by counting Banksia nodes.

Plate 9. View across Pedestal
Swamp showing 2007 regrowth
Leptospermun scoparium 30-40
cm high in middle ground, with
older 2001 regrowth, 2-3 m high, in
background. February, 2010.

The peat deposits can be up to a metre or so deep in the main central parts of the swamps, more
typically 40-60 cm, and become thinner at the sloping margins, merging into the sandy substrate
with a few cm of peat on the flanks.

Virtually all of the swamps examined showed significant peat loss due to fire, typically ranging from
an estimated 30% to 95%, with about 70% seeming to be typical. Multiple fires have been involved
in nearly all cases examined.
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In most cases, the loss of peat has produced depressions in which water collects during the wet
season, producing irregular lakes and wet areas typically 20-40 cm deep. As seen from the air after
a wet winter, as in November, 2009, the Lavinia Plain is nowdays a dense mosaic of small to
medium size lakes. Our observations suggest that most of these lakes are a result of peat burning,
and that the amount of water present in a swamp is a good indication of the amount of peat loss.

Stages of peat loss in the peat swamps
Three general stages in the destruction of peat by bushfires, and the conversion of a peat swamp to
an intermittent lake or wetland, can be recognised, with many swamps showing two or three stages

(Fig 4).

Stage 1. Partial loss of peat layer prior to full pedestal development

The initial stage of peat destruction involves the partial burning of the upper part of the peat layer to
produce an irregular surface, typically with small rises or pedestals of peat separated by hollows
(e.g. Plate 10). The rises are most commonly centred on the remnant roots of tea-tree shrubs or
trees, or the root systems of rush species. The hollows tend to be flat-floored, and are typically filled
with shallow water during the wet season. Hence they may show some growth of water plants
depending on the length of time since last fire. The flat to undulating surface is underlain by unburnt
peat, typically 20-60 cm in thickness. Good examples of this type can be seen at Tuppence Swamp,
Amoeba Swamp (Plate 10), and parts of Big Lake, and remnants of such early fire surfaces are
apparent on peat islands at Pedestal Swamp (Plate 11).

X 5 4 \ i o = e e 3
Plate10. Partially burnt peat with incipient pedestals Plate 11. Peat island showing raised surfaces probably
(Stage 1) at Amoeba Swamp, after 2007 fire. related to previous fires (one at shovel, one at hammer),
Dried-off water plants in hollows. Pedestal Swamp, February 2010. Note colonising Selliara
on dry lake floor.

Stage 2: Full pedestal development to base level
Further burning of the peat results in the formation of isolated pedestals and small islands of peat,
usually 30-80 cm high, separated by a more or less flat surface where the peat has been completely
burnt away (Plate 12). Again, most of the pedestals contain partially burnt root systems of tea-tree
species within them, or root systems of rush species (particularly Baloskian or Juncus), suggesting
that the living root systems at the time have inhibited the fire. This inhibiting effect of live root
systems may be the main factor in determining where pedestals form. The intervening flat floor is
typically composed of sandy material, with some peat staining and admixture of rooty material,
representing the original sandy substrate on which the peat was developed. Water covers these
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areas during the wet season, and water plants may have partially or completely colonised the
surface (Plates 12, 1). Where recently burnt, the surface material, when dry, is typically black-brown
and loamy, with considerable ash and charcoal. A distinctive layer of orange-yellow ashy material,
5-10 cm thick and presumably caused by the heat of the fire, has been found just beneath the dark
loamy surface on several of the swamps (eg Plate 13).

Plate 12. Group of pedestals in central part of Plate 13. 2007 fire surface near western side of Big Lake,
Pedestal Swamp, February 2010. Sandy floor partly showing orange loam layer. Note peat pedestals developed
covered by Eleocharis and colonising Selliara. at Baloskian root systems.

Where the root systems on the pedestals have not been killed by the most recent fire, there is
regrowth coppicing of the tea-tree species, often beneath the taller coppice regrowth from the
previous fire (Plate 14). This regrowth is often patchily developed across individual swamps, with the

Plate 14. 2007 coppice regrowth of M.squarrosa growing Plate 15. Old peat pedestal on floor of Recumbent Swamp,
beneath killed 2001 regrowth on small peat pedestals. with 2001 coppice M. squarrosa and associated roots
SW shore of Big Lake, November 2009. killed in 2007 fire.

The age of regrowth tea-tree in relation to the pedestals can give an indication of the time of
development of the pedestals. For example, where regrowth from the 2001 fire is growing both on
top of the pedestals and also on the sides of and between the pedestals, then it is apparent that the
pedestals were already present when the 2001 regrowth occurred (e.g. Plate 16). In nearly all cases
where it was possible to establish relative ages of the pedestals, it was found that they pre-dated the
most recent (2007) fire, although this fire had also burned some of them. There were also cases
noted where pre-2001 regrowth had established around the bases of pre-existing pedestals,
indicating significant pedestal development prior to 2001 (e.g. Plate 15). Generally, however, it was
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difficult to determine the situation prior to 2001, although there was often a suspicion that the initial
age of pedestal formation was well before 2001.

Plate 16. 2001 age M. ericifolia tree growing on floor Plate 17. 2001 regrowth of M. squarrosa killed in 2007,

between pedestals, Pedestal Swamp, February 2010. with only sparse regrowth after 2007. Red phase of
Azolla filiculoides on surface. Small swamp north of Egg
Lagoon Creek, November 2009.

In areas of Stage 2 peat destruction, the pedestals are all that remain of the original peat deposit,
and the amount of peat loss can be roughly estimated from the proportion of the swamp not covered
by pedestals. Excellent examples of Stage 2 peat pedestals cleared of vegetation by the 2007 fire
are present at Pedestal Swamp and Big Lake, whereas many swamps show examples where the
pedestals still have live or dead tea-tree or rush species attached (e.g. Plate 17).

Some additional peat loss may be indicated if the general level of the top of the pedestals is lower
than the original top of the deposit, e.g. as indicated by some older, higher pedestals not burnt in the
most recent fire (e.g. Plate 15).

Burnt tea-tree shrubs with exposed root systems are a common sight in areas of peat destruction
(Plate 18). These characteristic shapes, referred to as ‘dancing spiders’, result from the burning
away of peat from the roots — those at Black Swamp show 60 cm of peat loss.

Plate 18. Fire-killed tea-tree stump with 60 cm of peat
burnt away from roots in 2007 fire. Black Swamp, February
2010.

Stage 3: Full peat destruction except for sparse pedestals

In some swamps it is apparent that virtually all of the original peat has disappeared, with only a few
remnant pedestals to indicate its former existence. A clue to what has happened is provided by other
examples where parts of the peat layer are still preserved, but much of it has clearly been burnt

17



away. Thus parts of Big Lake and Black Swamp have been burnt clear of peat in the 2007 fire,
leaving bare surfaces of sandy, ashy material, inundated with water in winter, which pass laterally
into areas of pedestal development or into irregular escarpments of partially burnt peat. In the case
of Black Swamp, the almost complete absence of sticks and roots from the recently burnt bare area
suggests that a very hot fire may have been produced by the abundant vegetation and ‘stick fuel’
over the area, and that this fire burnt downwards to consume nearly all of the underlying peat. This
burning of the surface vegetation fuels is probably important for drying out and ‘preparing’ the
underlying peat for burning.

Large areas of Pedestal Swamp have also been burnt free of peat down to the sandy substrate
(Plates 19, 12). The vegetation on these areas seems to vary from a groundcover of chenopods
(Sarcocornia etc) and grasses in dry periods (RMCD, 2007) to a standing rush flora (mainly
Eleocharis sp) during wet periods. Small mats of green Selliara seen colonising the drying areas in
February 2010 may be the fore-runners to the saline herbfield vegetation which was well
established on these dry surfaces when visited while the peat was still burning in March, 2007

( Plate 19).

Plate 19. Pedestal Swamp in March 2007,
still smouldering from 2007 fire. Note
extensive Sarcocornia on swamp floor.
Photo by R. Schahinger.

Green Swamp is a good example where nearly all of the original peat has disappeared, with only
sparse remnant pedestals in the northwestern area and around the fringes to indicate its presence.
Most of this swamp is now occupied by a rush-filled lake or wetland, dominated by Amphibromus
recurvatus, with scattered peat pedestals to 30 cm high supporting burnt 2001 sticks. Areas of open
water to 40 cm deep are present in the western part, with Villarsia reniformis prominent at times of
inundation (Plates 20, 21). Peat pedestals to 50 cm high in this area have 3-m high Melaleuca
ericifolia, of probable pre-2001 age, growing on and around them (Plate 22), suggesting that the
pedestals pre-date the 2001 fire. Old M. ericifolia trees 8m high are also growing on remnant 50 cm
pedestals in places (Plate 23), suggesting that at least some of the pedestal formation and peat
destruction predates the 2001 fire by a decade or more. A hole dug in the floor of the open Villarsia
area (Plate 24) shows some 5 cm of recent peaty material (mostly Villarsia roots), beneath which is
an 8 cm layer of orange ashy material (presumably related to the most recent fire), underlain by dark
peaty sand to at least 40 cm, with some roots and charcoal apparent.
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Plate 20. Open water area on Green Swamp with Villarsia Plate 21. Same area of Green Swamp in February 2010,

reniformis, November 2009. with drying lake floor.
Plate 22. Pre-2001 M. ericifolia trees growing on and around Plate 23. Old M. ericifolia trees with exposed root systems
old peat pedestals, NW part of Green Swamp, February 2010. on remnant peat pedestals 40 cm high, Green Swamp.

Plate 24. Hole dug in floor of Green Swamp at Villarsia
area, showing modern peaty layer above orange-yellow
layer related to last fire, underlain by muddy sand.
February 2010.
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It is concluded that most (probably 90% plus) of the original 60 cm peat layer in Green Swamp has
been destroyed by fires, with possibly most of the destruction occurring several decades ago. The
peat swamp is now mostly a shallow lake during the wet season, and a second generation of peat
appears to be forming as the aquatic plants die and decompose on the lake bed (Plate 24; Fig 4).

Possible annual cycle from freshwater lake to salin e herbfield

Several swamps in which significant sections of the peat layer have been destroyed to base level
show evidence of an annual change from a freshwater lake, during the wettest period, to a dry lake
bed colonised by salt-tolerant plants in the drier months. This is most evident at Pedestal Swamp,
where photographs taken in March, 2007, while the peat pedestals were still burning, show much of
the floor covered by Sarcocornia and other chenopods (Plate 19; RMCD, 2007). In November, 2009,
this swamp was inundated with about 30 cm of water, with a strong growth of Eleocharis acuta and
other freshwater species (e.g. Myriophyllum pedunculatum and Isolepis fluitans) (Plate 1). As the
swamp dried out in February, 2010, clumps of Selliara radicans, a salt-tolerant species, could be
seen colonising the sandy floor (Plates 9,12). This species was also evident in February at Big Lake
and at Green Swamp on the dried areas of lake floor, and could be a fore-runner to the more typical
salt marsh herbs such as Sarcocornia.

Water samples taken from two remnant pools at Pedestal Swamp in February 2010 gave
conductivity readings of 14.69 mS/cm and 5.87 mS/cm, indicating strongly saline water, and a fine
white salty crust was evident on some recently dried surfaces in this swamp and at Big Lake. (Of
note also was the presence of thousands of dead and dying small fish — pygmy perch- in the drying
ponds at Pedestal Swamp).The source of the salt is uncertain, but the general coastal habitat of
King Island, with extensive wind-blown sands, provides a possible source, as does the former
marine/estuarine plain deposit which lies beneath the surface sandy deposits. Such an annual cycle
from fresh to salt water conditions and vegetation appears to be unusual.

Peat loss on inter-swamp areas

Undulating sandy country occupies roughly 70% of the Lavinia Plain area, and varies from well-
defined dunes to low flattish areas, some of which are incipient swamps. Vegetation on these areas,
as observed some 2-3 years after the 2007 fire, varies from a low sedge-rich open flora (typically
with abundant Lepidosperma and Patersonia), with much visible sand, on the higher areas, to tea-
tree/ Banksia scrubs of various heights and ages, and typically burnt, on the lower areas. A thin layer
of dark, fibrous hard peat, 5-10 cm thick and typically supporting a mesh of roots, is present over
some of this country, but has been much affected by the recent fire. In most areas, it can be seen
that the fire has burnt into or through the thin peat in a complex mosaic pattern, with the burnt areas
often clearly evident because of the sparse regrowth (e.g.Plate 25) or the presence of a cover of
orange-coloured moss on the bare ground (Plate 26). We have referred to these patchily burnt
areas as being ‘trickle burnt’, from the well-known ‘trickling’ behaviour of fires in peaty materials.

No attempt has been made to quantify the amount of peat destroyed in these areas, but visual
estimates in many places suggest that about 50% of the peat has been burnt in the 2007 fire. In
places it is possible to distinguish regrowth from the 2001 fire on trickle burnt areas, typically about
30 cm high, from that on 2007 trickle burnt areas, typically about 15 cm high on intact peat, with
moss only on the burnt peat.
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Plate 25. Trickle-burnt area of sedgeland vegetation after Plate 26. Trickle-burnt area of sandy sedgeland after 2007
2007 fire, near small swamp, north of Counsel Hill Track. fire. Areas of burnt peat now covered by orange moss.
About 15 cm of fibrous peat burnt in irregular patches. Lavinia Plain north of Nook Swamp Track.

General estimate of peat loss on Lavinia Plain

While it is hardly feasible to give an accurate quantitative estimate of the amount of peat which has
been destroyed by fires across Lavinia Plain, a rough visual estimate has been made for most of the
larger swamps and some of the smaller swamps, based on the coverage of peat pedestals which
remain. These estimates are shown on the Figure 2 map. Of the 17 larger swamps for which
estimates were made, 12 had an estimated 70% or more peat loss, and five had peat loss of 40-
60%. For the small swamps, of the 8 for which estimates were made, all had peat loss of 70% or
more.

Overall it appears that at least two thirds of the peat which once covered the Lavinia Plain, with up to
a metre or more depth in some swamps, has been burnt away in a succession of fires in recent
decades. A lasting consequence of this has been the conversion of many of the swamps to
intermittent lakes, with water occupying the space left by the burnt peat in the wet season. This
process has been suspected and hinted at by several earlier workers (e.g. Jennings, 1959; RMCD,
2007; Dr Kerry Bridle, 2007, pers. comm. to R. Schahinger). Several of the larger swamps provide
graphic evidence of the effects of fire on peat deposits, and may have value for demonstration
purposes.

PEAT DEPOSITS AND FIRE DAMAGE AT NOOK SWAMP

The condition of the peat deposits at Nook Swamp has been much harder to determine because of
the amount of water present and the general difficulty of access. Some excellent observations were
made by the RMCD group during the March 2007 survey, immediately following the 2007 fire
(RMCD, 2007). Further information from this survey, and some still and video images, have been
kindly provided by Dr Richard Schahinger.

The swamp has a nearly continuous cover of M. ericifolia forest and tall scrub, of several different
ages, but much of this was burnt and killed in the 2007 fire, and a smaller area in the 2001 fire. The
estimated 90 ha which was unburnt in 2007 (15% of the total area, excluding that burnt in 2001) has
an intact peat layer which, although not ‘bottomed’ in any investigation, appears to be about 40 cm
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deep. The most intense fire damage in 2007 (the Class 3 ‘blitz’-type of RMCD, 2007) affected an
area of approx 150 ha (roughly 25% of the total swamp area) south from Saltwater Creek, where all
trees were killed and most collapsed during the fire. In this area, all of the 40 cm deep peat layer
was destroyed, leaving just the sandy substrate. It is this area which has recently been invaded by
Typha, and there is considerable uncertainty as to whether this section of Nook Swamp will be able
to recover as a Melaleuca forest.

In the area of intermediate Class 2 fire damage (trees still standing, canopy and most fine fuels
burnt), covering roughly 360 ha (60% of total area), there was partial loss of peat to depths of 5-20
cm.

These general observations suggest that, as a result of just the most recent fire, 25% of Nook
Swamp has lost all of its peat, 60% has lost about half of its peat, and 15% retains its peat resource.

Some deeper peat deposits may be present beneath the intermittent lake areas along the line of the
Nook Swamp drainage (e.g. Plate 4), which dry out to become lacustrine herbfields in summer. One
of these lakes, 500 m north of the Nook Swamp Track, was sampled in 2007 (RMCD, 2007), and
showed 70 cm of ‘muck peat’. The same area (probably) was also sampled by Jennings (1959), who
recorded 70 cm of ‘structureless dark-brown peat and organic mud’ underlain by ‘grey quartz sand
extremely rich in marine mollusca’. The latter was thought to represent an early estuarine stage in
the development of the Nook Swamp.

About 100 ha of Nook Swamp, in the general Nook Swamp Track area, was burnt in the 2001 fire.
One of these areas, just north of the Track crossing, was examined by the RMCD survey in 2007
(‘Site A"), and again by the authors in 2009. Only sparse regrowth of M. ericifolia was evident in
some patches (Plate 27), but more in others (see Report 2), suggesting that revegetation of these
areas will be slow and uncertain. About 20 cm of remaining peat was observed in some tree-fall
hollows, suggesting that about half of the peat layer had been lost in the fire, as for the 2007 Class 2
areas.

Plate 27. Area of M. ericifolia forest in Nook
Swamp burnt in 2001 and showing very poor
recovery. Near Nook Swamp Track crossing.

A different kind of peat deposit was observed along the western margin of Nook Swamp in a number
of places (Fig’s 2,3). At its maximum development, 500 m north of the mouth of Saltwater Creek, this
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takes the form of flattish layer of dark peat, 30-50 m wide, grading out to a sandy slope to the west
and bound to the east by an irregular escarpment about 70 cm high. The peat shows clear evidence
of having been burnt in 2007. Pedestals of the peat, 40-50 cm high, typically extend eastwards into
the wet tea-tree scrub at the edge of the swamp (Plate 28), and in some areas only remnant
pedestals are seen. This remnant peat layer suggests there was a major peat-based swamp lying
along the western side of Nook Swamp, possibly extending into and connecting with the older
unburnt parts of the main swamp, which has been largely destroyed by fire. This peat removal has
resulted in a lowering of the general water level along the western side of the swamp by over half a
metre, and this appears to be causing a migration of the main drainage line through the swamp to
the western side. A narrow belt of M. squarrosa has established along this side of the swamp in
places, and may be related to the drainage changes. However, further study of this phenomenon is
necessary.

Plate 28. Peat pedestals 50 cm deep at western
edge of Nook Swamp, 500 m north of Saltwater
Creek. 2007 regrowth of L. scoparium on top.

DRAINAGE FEATURES AND CHANGES IN LAVINIA RESERVE

Part of the authors’ brief was to investigate changes to drainage features at Lavinia, particularly
those induced by human activity, and their effects on peat deposits and vegetation. Three types of
drainage changes can be inferred: (i) draining of Egg Lagoon into Nook Swamp; (ii) fire-induced
changes to the swamps and wetlands of Lavinia Plain; and (iii) changes to the Nook Swamp
drainage as a result of fires.

Draining of Egg Lagoon

This large lagoon (Fig 1) previously drained westwards by seepage through the new dunes to the
west coast, but was drained in the early 1900’s into Egg Lagoon Creek and into the head of Nook
Swamp (Jennings, 1959; D’'Costa et al, 1993). There has been no monitoring of the effects that this
might have had on Nook Swamp, and the amount of time which has elapsed since the draining
suggests the swamp has long since adjusted to any changes. Intuitively, it might be suggested that
the introduction of slightly more water via an existing small creek has been of positive benefit to the
swamp, in a period of general climatic drying. Our limited observations at Nook Swamp did not
reveal any changes attributable to this drainage realignment.

Changes to swamps and wetlands on Lavinia Plain
The dramatic changes which many of the swamps on Lavinia Plain have undergone as a result of
the burning of peat deposits by wildfires have been described above. Large-scale peat destruction
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has resulted in much standing water in the areas formerly occupied by peat, at least during the wet
season, and replacement of dense tea-tree scrub vegetation by open aquatic vegetation. This
aquatic vegetation seems to die off during the dry periods, and, in some cases at least, is replaced
by saline herbfield plants to form small salt marshes, as in Pedestal Swamp. This unusual short-term
cycle is not fully documented or understood.

The loss of the peat which has presumably accumulated over thousands of years is a major
environmental change, and is, in part at least, an indication of the drying climate.

Possible changes to drainage at Nook Swamp

The vegetation of Nook Swamp has been dramatically affected by fires in the last decade, and it is
likely that these changes will also affect the drainage. The large area of M. ericifolia swamp forest
completely killed by the 2007 fire south of Saltwater Creek has had its entire 40 cm peat layer
destroyed, leaving a sandy substrate. The removal of the peat ‘sponge’ suggests that the area will
become drier, that any flood flows will pass through more quickly, and probably more erosively, and
that revegetation with M. ericifolia may be delayed or prevented by some other form of colonisation.
The rapid infestation of a large part of this area of the swamp with Typha sp since the 2007 fire
raises the rather alarming prospect that much of the burnt area could be over-run by this weed-like
species in the short term, with uncertain consequences for the long-term re-establishment of the
Melaleuca forest.

The destruction of a peat layer along the western margin of the Nook Swamp, as noted above,
appears to already be affecting the drainage in this area, with elongate pools of water lying along the
margin. This artificially lowered base level may be causing the main drainage to migrate westwards
from the central part of the swamp, which could adversely affect some of the lake areas and
lacustrine herbfields, and cause drying of the eastern parts of the swamp.

CONCLUSIONS AND RECOMMENDATIONS

This study has mainly been concerned with documenting the nature of the peat deposits and

vegetation communities, and the effects of fires on them, and there has been insufficient time to

properly consider management issues and detailed recommendations. These might usefully be

considered in a follow-up study.

The foIIowmg points are clear, however:
The 2007 fire has been disastrous for Nook Swamp, with some 85% of the Melaleuca
ericifolia forest killed, the peat resource totally removed on 25% of the area and 50% removed
on another 60% of the area, such that regeneration to Melaleuca forest on these areas is
highly uncertain. The invasion by Typha sp into a large area of the ‘blitz-burnt’ swamp
appears to be another (highly regrettable) consequence of this fire. The unexpected and
unprecedented behaviour of this fire (RMCD, 2007) suggests the Nook Swamp may have
reached a ‘tipping point’ in terms of dryness in the summer of 2007 (RMCD,2007).
In terms of the peat deposits of Lavinia Plain, this study indicates that some two-thirds of the
total peat resource has been lost to fires over the last few decades. The 2007 fire has simply
added to this progressive destruction, although in some places its effects have been major.
Nearly all of the peat in many of the larger swamps, where it was a metre or so deep and had
presumably accumulated over thousands of years, has been burnt away, and the depressions
created have become temporary lakes during the wet season. Ironically perhaps, these lakes
may be more aesthetically pleasing to people than the tea-tree swamps which formerly
occupied them.
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In terms of management practices, it hardly need be said that wildfires should be kept out of
Lavinia Reserve for the foreseeable future, and particularly out of Nook Swamp. An effective
fire prevention strategy is needed which should include, if possible, the establishment and
maintenance of fire breaks between Nook Swamp and the areas where fires might gain
ingress.

Explanation of the loss and degradation which has resulted from the 2007 fire may be helpful
in gaining the cooperation of the local people.

Monitoring of the changes occurring in the vegetation communities and peat areas as a
consequence of the fires should be undertaken on a regular basis. The series of photo points
established in this study, mainly in the Lavinia Plain area, provides a beginning for this (see
Report 3). It is recommended that these points be photographed twice a year, once at the end
of the dry period (March/April), following the Spring/Summer growth, and once late in the wet
season (October/November). It is also suggested that further monitoring points and
techniques be considered, particularly in Nook Swamp.

The Typha infestation in Nook Swamp should be closely monitored and mapped, to see if it is
spreading and how it varies with the wet and dry seasons. Eradication measures should be
considered, although this looks difficult. Monitoring and possible eradication of Typha in other
areas of the Reserve (e.g. ‘Typha Swamp’ near Pennys Lagoon) should be considered.
There appear to be a number of aspects to the environmental geomorphology and botany of
the Lavinia area which would repay more academic research, e.g. the nature and age of, and
changes to, the peat deposits; the changes occurring in the vegetation communities; the
unusual freshwater- saltwater cycle evident in some of the swamps; and aspects of the long-
term climate change expressions being seen in the area. Such research could well aid in the
restoration of natural values. To this end, it is suggested that the information gained so far
could be passed on to relevant research institutions. The authors may be able to assist, e.g.
by way of familiarisation tours, if requested.
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APPENDIX 1. NRM Project Outline

POST-FIRE GEOMORPHOLOGY AND VEGETATION ASSESSMENT, LAVINIA RESERVE, KING ISLAND
Contractors: Corbettas Enterprises
(Dr Keith Corbett, Geologist; Mrs Sib Corbett, Vege tation Scientist)

Geomorphology

1. Document and map areas of peat soil damage, using ground surveys and air photos, assess soils in
terms of recent and past fires, and make recommendations for conservation of remaining soils.

2. Document and map drainage features (channels, ponds, etc) and other relevant geomorphological
features, and assess changes to drainage due to fire damage and other phenomena.

3. Map fire boundaries for 2007 fire and previous fires if possible.

4. Establish monitoring sites/plots to assess long-term peat gain/loss and the effects on vegetation,
particularly M. ericofolia swamp forest.

5. Prepare report on survey, with recommendations for future management.

Vegetation
1. Complete photo interpretation of current vegetation types of Lavinia area to GIS-ready TASVEG
standard.

2. Conduct field surveys to verify vegetation types/ polygons as mapped.

3. Assess state of vegetation after recent fires, and make recommendations for conservation of remaining
vegetation.

4. Record any sightings of rare and endangered species, from information supplied by R. Schahinger.

5. Establish monitoring sites/plots as considered appropriate to assess long-term vegetation changes —
possibly integrated with peat sites.

6. Prepare report on survey, with recommendations for future management.

General
Production of soil/drainage maps to be outsourced to contract draftsman.
GIS production of vegetation map to be done by TASVEG.

CORBETTAS ENTERPRISES

35 Pillinger Drive, Fern Tree, Tasmania 7054
ABN 59 407 540 266

Ph 6239 1688 keith.corbett@bigpond.com
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APPENDIX 2. DESCRIPTIONS OF SOME INDIVIDUAL SWAMPS

Pedestal Swamp

Location and size: Western margin of Reserve, 100 m south of Nook Swamp Track; oriented E-W, 900 m long x 150 m
wide.

Vegetation: Narrow fringe of mostly unburnt 2-3 m high scrub (mostly L. scoparium). Much of swamp floor is bare. 07
regrowth on some pedestals, also patches of unburnt 01 regrowth on and around pedestals. Aquatic rushes,
particularly Eliocharis sp, prominent when inundated, but Selliara sp establishing as groundcover as surface
dries.

Water level: Mostly a shallow lake, ~ 40 cm deep, in wet period, with tops of pedestals projecting. Appears to dry out
completely in summer.

Peat condition: Numerous pedestals and small islands of peat, 60-100 cm high, concentrated in central third and along
adjacent shores (Stage 2). Estimate 60% of peat gone from this area. Eastern and western thirds are virtually
bare (Stage 3), with 90%+ gone, giving overall loss of ~80%. Logs to 30 cm diameter in lower peat levels.

History: 2001 regrowth at bases of some pedestals indicates significant (most?) pedestal development in 2001 or before.
Some further burning of pedestals witnessed in 2007 (RMCD, 2007). How fire spread between pedestals in
2007 is an interesting question. Earlier burn surfaces present on islands indicate significant pre-01 fire
damage.

Fish: Thousands of small fish (pygmy perch - Nannoperca australis) dead and dying in drying pools noted in February,
2010. These must have survived the swamp being completely dry and burning in 2007.

Salinity: Conductivity measurements on 2 water samples taken from drying pools in early February, 2010, gave readings
of 14.69 mS/cm and 5.87 mS/cm, indicating strongly saline water.

Big Lake

Location and size: Central Lavinia Plain, 50 m south of Nook Swamp Track, ~ 700 m diameter, with narrow connections
to South Arm and Big Lake West. Has gravel bar along western shore.

Vegetation: Partly covered by 07 coppice regrowth (mostly L. scoparium, some M. squarrosa and M. ericifolia) 40-60 cm
high, in places growing through burnt 01 sticks which themselves have coppiced from older rootstock. Large
areas are devoid of vegetation or have only burnt 01 sticks. Selliara starting to colonise drying areas in
February.

Water level: A large ‘cluttered’ lake ~ 30 cm deep, with clear areas around margins in places, many pedestals and
islands. Appears to completely dry out in late summer, leaving patches of white fine salty residue in places.

Peat condition: Mostly consists of partly burnt peat, with many humps and hollows, of Stage 1 type. 01 ‘spider’ roots
indicate about 30 cm of upper peat layer removed in places in 2007, with about 30 cm remaining. This grades
to Stage 2 pedestal development, possibly in an annular zone, which in turn grades to complete Stage 3 peat
removal in an outer zone 50-100 m wide around the northeastern shore. Old burnt logs present in lower part of
peat indicate early tea-tree forest. Overall estimate of peat loss is about 40%, similarly for Big Lake West;
approx 50% for South Arm, where extent of Stage 3 loss is greater.

History: Heavily burnt in 2007, also burnt in 2001.

Black Swamp

Location and size: 500 m north of Nook Swamp Track, just east of North Track East; about 800 m long x 350 m wide,
oriented N-S.

Vegetation: Over half has been burnt bare in 2007, with no regrowth apparent. The margins and eastern one third have a
low regrowth of rushes and some L. scoparium and Banksia regrowth to 50 cm. Also a few patches of unburnt
2001 regrowth.

Water level: Mostly a shallow lake (20-30 cm) with very sparse small pedestals projecting in November, 2009.
Completely dry with patches of white salty crust in February 2010.

Peat condition: Most of the burnt area shows only low (10-20 cm), poorly defined pedestals and small islands of peat on
a lumpy surface of brown charcoal-rich ashy material from the 2007 fire, resting on a sandy substrate.
Scattered 01 spider sticks indicate that 50 cm of peat has been removed from around them in the 2007 fire.
Over much of the burnt area just a few remnant, partly burnt fallen sticks indicate that a very hot fire has
consumed all the surface fuel and virtually all the rootstock and nearly all of the 60 cm peat layer. An old
Baloskian pedestal has 2001 spider sticks growing from 20 cm below the top, suggesting that the 2001 fire
may have produced only small (20 cm) pedestals. Overall peat loss is estimated at +80%.

Green Swamp
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Location and size: 1 km north of Nook Swamp Track, on west side of North Track East; roughly circular, approx 400 m
diameter.

Vegetation: Much of the eastern two thirds is covered by dense green rush growth, with an outer fringe including burnt
M.squarrosa and M. ericifolia standing on 10-20 cm pedestals. The western third is a mosaic of open water
(with Villarsia reniformis) and M. ericifolia scrub/forest of varying height (mostly 3-4 m and 6-8 m). Colonising
mats of Selliara were noted as the wet areas dried out in February, and the Villarsia collapsed to a brown mat.

Water level: Water 35 cm deep over most of the swamp in November 2009, but mostly dry in February, 2010, with water
table close to surface.

Peat condition: Remnant pedestals to 50 cm in M. ericifolia forest areas, and similarly to 30 cm around fringe areas, so
Stage 3 throughout. Hole dug in open Villarsia area shows 5 cm of recent peat (mostly Villarsia) and 8 cm of
yellow-orange fire residue (?) overlying a stiff dark peaty sand substrate (non-flammable), indicating that
essentially all of the original peat layer has gone. Overall peat loss is estimated at +90%.

History: The remnant forest pedestals have 3 m high pre-2001 M. ericifolia growing on them and around their bases,
indicating that the pedestals were present prior to 2001, and that much or most of the peat removal had
probably taken place by this time. Although partly burnt in 2007 and in 2001, the two recent fires appear to
have only slightly modified this swamp, perhaps mainly eroding the already sparse pedestals around the fringe
area. The swamp has probably been an almost peatless wetland or intermittent lake for over two decades, and
appears to represent the end stage of peat destruction.

Amoeba Swamp

Location and size: At western margin of Reserve, about 750 m south of Nook Swamp Track; approx 1 km long x 500 m
wide, oriented N-S. Only visited in February, 2010.

Vegetation: Mostly covered with unburnt 1-2 m high 2001 regrowth of L. scoparium, but with patches burnt in 2007 by
what appear to be spot fires. These 2007-burnt areas are mostly along the western side, are 100-200 m wide
and concave to the west, suggestive of spot fires coming from the east. Those patches examined in 2010 were
largely bare of vegetation except for sparse 2007 sprouts and brown remnants of dead aquatic plants.

Water level: The 2007 burnt patches had dried out when visited, but appear to have been open water ~ 20 cm deep. Air
photos indicate deeper water in patches near the SW corner of this swamp.

Peat condition: The 2007 burnt areas show incipient pedestals 20 cm high, with a further 20 cm of unburnt peat below.
Some areas burnt in 2001 but not in 2007 also show pedestals to 20 cm above ~ 20 cm of unburnt peat. An
isolated older pedestal beneath a long-dead Gahnia clump, surrounded by 2001 regrowth, suggests significant
pedestal development prior to 2001 also. Overall peat loss is estimated at 50%.

History: Mostly burnt in 2001, with some peat damage superimposed on damage by earlier fires. Patch burning by spot
fires in 2007, presumably near the margin of the 2007 fire, has produced clear patches and temporary lakes
with water plants.

Tuppence Swamp

Location and size: In northern part of Reserve, 50 m west of Martha Lavinia Road near Pennys Lagoon; approx 700 m
long x 100 m wide, oriented NW-SE.

Vegetation: Patches of unburnt 2-3 m high 2001 regrowth of M. squarrosa and L. scoparium, patches of almost bare
peat burnt in 2007, with sparse L. scoparium regrowth, and patches of taller (3-5 m) pre-2001 M. squarrosa/L.
scoparium scrub. The L. lanigerum on nearby sandy dune country does not seem to be present at the swamp.

Water level: 20 cm deep water covered most of this swamp in November 2009, but it was virtually dry in February 2010.

Peat condition: The 2007 burnt area has an undulating peat surface with 35 cm incipient pedestals above unburnt peat
approx 80 cm deep. This suggests a total peat depth of ~115 cm, of which the upper 30-40 cm has been lost.
Estimated peat loss is 40%.

History: Heavily burnt in 2007, with up to 40 cm of peat removed in patches. Also burnt in 2001, and no doubt in earlier
fires.

Recumbent Swamp

Location and size: Spans northern part of Reserve, 500 m south of Martha Lavinia Road; 1.2 km long x 250 m wide,
oriented E-W.

Vegetation: Mostly burnt 2001 sticks and sparse 2007 regrowth of M. squarrosa, M. ericifolia and L. scoparium on dryish
substrate.

Water level: No standing water in November, 2009, so a relatively dry area.

Peat condition: The burnt 2001 sticks are growing on and around 15 cm pedestals, indicating that pedestals were
present in 2001 and probably earlier. Sparse older and larger pedestals to 45 cm high have pre-2001 rootstock
around the base, indicating that they pre-date the 2001 fire. Estimated peat loss is 80%.

History: The 2007 fire appears to have re-burnt the pedestals, perhaps taking another 5 cm or so from them, and
similarly for the 2001 fire, but most of the peat damage could be pre-2001.
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