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EXECUTIVE SUMMARY

The remnant Turpentine Woodland at Queen Elizabeth Park
is in serious decline due largely to decades of mowing
and compaction. Despite its degraded state it is the only
remaining example on a shale soil of this once extensive
woddland type. The long-term objective of the management
plan, therefore, is to rehabilitate the remnant
Turpentine Woodland vegetation community while retaining,
where possible, a manageable passive recreation facility
for the residents of cConcord.

This report contains analyses of the degradation of the
remnant, outlines rehabilitation strategies and specifies
treatments. - The plan examines the requirements of the
tree stratum and the understorey separately - but
recommends and outlines an integrated rehabilitation and
management program . A database inventory of the
condition and rehabilitation requirements of 200 major
trees, prepared by David Forde (Treescan) has been
supplied to Council.

The plan’s primary findings are that the trees, while
deteriorating, are in sufficiently good condition +o
justify rehabilitation treatments including pruning and
rootzone decompaction <~ and that the removal of mowing
and the regeneration of the native understorey is both a
worthy objective in its own right as well as a key
component of tree rehabilitation. So0il amendments are
recommended only where they will not compromise the
ultimate goal of natural regeneration of the remnant.

Due to the high 1level of deterioration of the
understorey, regeneration may depend upon the ability of
Council to heat treat the natural soil to stimulate any
soil stored native seed. This is ideally acheived by
burning debris piles. However, because the 1lighting of
fires is controlled by the cClean Air act, it is
recommended that Council seek exemption from the aAct in
respect of the burns recommended.

Finally, it is important to note that the implementation
of the plan should be carried out on an incremental basis
for both ecological and logistic reasons. This will mean
that some islands will be completed and will graduate to
an ongoing maintenance regime before the construction of
other islands commences. Both Council and the community
must be aware of and support the preferred, staged nature
of the projeet - to avoia any perception that the
approach is disorganised or piecemeal.

David Forde Tein McDonald
Treescan, 61 Glossop Rd, 19 Orchard st,
Linden. 2778. Epping. NSW. 2121
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Figure 1. Vegetation patterns of Concord as they would-
hagve been in 1788 also showing location of Turpentine-
Ironbark Forest and location of Queen . Elizabeth Park,
[Reproduced from Benson and Howell (1990) with permission
of the authors.]
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PART A: DISCUSSION

1.INTRODUCTION

Queen Elizabeth Park, Concord, contains the only remnant
Turpentine-Ironbark woodland on public 1land in the
Municipality. Indeed, this vegetation type which once
Mextended from Glebe and Newtown westward to Auburn
(Benson and Howell, 1990)" is now represented in Sydney
by only three s=mall remnants - one of which is the
remnant at Queen Elizabeth Park, Concord.

The second small remnant exists on the privately owned
Dame Eadith Walker property in Concord and the third, a
larger remnant, survives at the Australian Navy property
Newington at Silverwater. Queen Elizabeth Park however,
is the only remnant representing the vegetation of this
vegetation type on deep shale soils in the entire Sydney
area (D. Benson, 1992, bers. comm.).

As most Municipalities and Shires within Australia can
claim to retain and manage remnants of their native
vegetation - the rehabilitation and ongoing management of
the woodland remnant at Queen Elizabeth Park, especially
considering its rarity in the entire district, could be

considered a conservation imperative.

1.1 The brief

Crown dieback and tree loss has been occurring in the
Turpentine Woodland at the park, since at least the
1970’s and concern is growing that the remnant trees are
now in serious decline.

In an attempt to turn around this degradation and to
provide citizens with "living indicators of the original
pattern of Concord’s vegetation (Coupe,1983)" a plan of

management for the remnant has been commissioned by
Concord Municipal Council._. '

The brief for the plan of management requires the
provision of two things:

1. a prescription for the rehabilitation treatment and
future management of remnant trees; and

2. a design and specifications for the reconstruction and
future management of an understorey to maximise existing

tree survival and to enhance what remains of the local
native .vegetation system. [Treatments for specific
sites are not the subject of this plan and, where
required, must be subject to specific action

prescription. ]
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2. REMNANT TREE PCPULATION

2.1 Indigenous tree species now present

The indigenous tree species on site - in order of highest
to lowest occurrence - are:

Table 1: Trees present in the park

Scientific Name Code Common Name Number

present
Syncarpia glomulifera (Sg) Turpentine 179
Eucalyptus globoidea (Eg) White Stringybark 11
Eucalyptus resinifera (Er) Red Mahogany 6
Eucalyptus pilularis (Epil) Blackbutt 3
Eucalyptus robusta (Erob} Swamp Mahogany 1
Total ' 200

The dominance of Turpentine may be partly due to the
pattern of logging in the past but is also a result of
its superior powers of regeneration from seed and
rootstocks. The alterations in forest conditions may have
favoured Turpentine over other species resulting in its
Present abundance.

2.2 Present condition of the remnant tree population

In spite of the alterations to the forest over the past
200 years the tree population as a whole is in reasonable
condition. However there are some sections where
significant dieback of Turpentine is occurring,
particularly in the north east areas, but scattered trees
are dying throughout the park. Trees of some of the
Eucalypt species are senescent and declining and overall
there has been no regeneration to replace their few
remnants. The changes wrought by the gradual
transformation of the forest into parkland have acted
against these under-represented Eucalypt species more
than against the vigorous Turpentines.

The following Tables 1, 2 and 3 contain information
extracted from the Remnant Tree Inventory which was taken
in early 1992 and show.that the tree population is aging
with little sign of regeneration. )

Page - 3
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Table 3: Analysis of tree population by species and size

Size class code: Lg: large. Md: medium. Sm: small.

Size code: La Md Sm
Species

Sg 62 90 27
Eg ) ‘ 5 4 2
Exr 6 0 0
Epil 3 0 0
Erch 1 ' 0 0
Totals 77 94 29

The table shows that a majority of the trees of all
species are large or medium in size and that small trees
are a less significant proportion of the population.

When the population is analysed for age (see Table 3

below) the figures show that most of the trees of all
Species are mature or overmature and few semimature trees
are present. As previously noted all figures are
particularly dire for the Eucalypt species present.

Table 4: Analysis of tree population by species and age

Age class code: 0: overmature. M: mature. S: semimature

Age code: o M s
Species i

Sqg | 3 150 26
Eg i 7 3
Er o 6 0
Epil o 3 0
Erob ' 1 0 0
Totals - 5 166 29

Page - 5
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The logging operations of the 19th century and the
removal of dead trees over a long period have subtracted
large quantities of the original biomass from the park.
Timber which would have normally decomposed and recycled
its nutrients within the ecosystem has been removed,
causing an overall loss of nutrients. The proportion of
organic matter in the soil has also been reduced: this
affects the amount of humus and therefore the soil
structure, its water holding capacity and food sources

for soil organisms including earthworms (Buchanan 1989,
p.42).

The park is located in a highly polluted area, the valley
of the Parramatta River (Wright 1991). Increases in air
pollution may have affected some of the trees but to
differing degrees since the species have varying

susceptibilities (Buchanan 1589, P.188). Little research

has been done on this subject.

These changes all increase the stresses on the trees and
therefore reduce their longevity, although the changes

may be gradual and the resulting decline correspondingly
slow.

2.3.3 Soil conditions.

The clay soils in the park are derived from the
underlying Triassic Ashfield Shale, part of the
Wianamatta Group (New South Wales Dept of Mines 1966).
They are of reasonably good guality but gravelly, acid
and prone to compaction. Clay soils are composed of very
fine particles and are easily compacted especially when
wet; moisture lubricates the particles and causes ‘the
aggregate—cementing. agents to become more fluid allowing
the particles to slip into positions that take up less
Space. Upon drying the so0il shrinks and becomes
impermeable. Mechanical relief of soil compaction is a
difficult task if tree roots are present because of the

- risk of - damage by machinery. Seils are easily

recompacted.

Many years of heavy mower, vehicle and pedestrian usage
has compacted large areas to the extent that roots have
difficulty in penetrating the reduced pore spaces. Roots
which cannot expand tend to die back. Water  infiltration
is reduced so that rain and irrigation water pools on the
surface. The gas exchange function of the roots is
reduced so that carbon dioxide builds up in the soil and
roots are starved of oxygen.

The disappearance of the original understorey contributes
to compaction since rain droplets falling on the

- unprotected soil of the extensive bare - areas further

compact the surface.

Page - 7
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Specimens of fungal fruiting bodies found on the trunks
or root flares of trees in the park during the Autumn
fruiting season were identified by Dr Summerell as
follows. ‘

Table 5: Identified fungal fruiting bedies

Tree no Fungus species Consequence

155 Hirneola Reduction of viability
aericula~judae

148 Related to above Reduction of viability

183 Ganoderma spp. Aggressive decay fungus

possibly applanatum

It is unfortunate that Tree 183 is a large Eucalyptus
globoidea which 1is needed for seed collection. This
severe bracket fungus disease cannot be treated and will
rapidly decay the heartwood of the trunk.

Trees do not heal; new wood is laid over the decay site
by the annual growth layers (very slowly in old trees)
but the decay pathogens continue to break down the
heartwood (Shigo 1986a p.502). Every time a tree has to
contain an infection it not only uses scarce energy
reserves but is forced to 1lose part of its energy
storage. (Loss of energy storage also results arfter
drastic pruning of old trees.) The best means of reducing
the effect of decay pathogens is to raise the trees’
vitality so that their natural mechanisms are capable of
containing the infection. This is more difficult in
senescent trees.

2.3.5 The decline spiral.

Many trees in the park are affected by some or all of
the above problems acting in conjunction with each other.
It is the combined effect of these adverse influences
which can more easily overcome tree defences. Once trees
are stressed it may only require a relatively minor event
such as a period of drought to push them into an
irrevocable decline. : '

For a clear idea of this concept refer to Figure 3 from

Manion (1981). It can be seen that many factors are
involved and most of them are present in the park trees.

Page - 9
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2.3.6 Regeneration

Tree senescence and decline are part of a normal decay
cycle which returns nutrients to the soil and makes
conditions favourable for the following generations. This
system has a missing link in the park however due to the
lack of regeneration of young trees. The same soil
compaction and mowing which is contributing to mature’
tree decline is also preventing seed germination and the
growth of sapling trees.

It can be readily observed in the areas already set aside
for replanting that seedlings are arising, either from
the seed bank in the soil or from seed transported by
natural means. These mulched and bollarded areas are
evidently far more hospitable than the open ground where
compacted soil prevents germination and any young plants
are repeatedly mowed to ground level.

There are very few seedling or sapling indigenous trees
in the entire park; all trees planted over the 1last
decades have been either exétics or Australian natives
from other areas. These species are of less importance
and many are occupying space which could be better used
for indigenous species regeneration.

2.4 Measures for tree rehabilitation

Queen Elizabeth Park undoubtedly contains some of the
oldest trees in the Municipality (D. Benson, 1992, pers.
comm). Many of these are under threat of decline or
eventual death; the object of recommendations for
rehabilitation is to increase their health and vigour as
much as possible, thus lengthenirng their lifespan while

making arrangements for the establishment of their
successors.

The treatment of the aging trees is important. Aging in
trees occurs as old wood is walled off and new cells are
generated at a slower rate. Energy can only be stored (as
starch) in living cells so that the tree declines as the
volume of living cells decreases. The tree must grow new
cells in new spatial locations every growing period; if
it cannot do this it declines and dies. The aging process
developed in the forest; if remnant trees are no longer
part of the forest their aging process is affected by

‘'increases in the rapidity of aging (Shigo 1986 p.1).

A policy of favouring trees should be adopted, involving
the increase of good health and vigour and the consequent
disfavouring of disease and pest pathogens. This policy
should include consideration of the following measures.

2.4.1 Soil treatment
Physical problems of the soil are the greatest single

cause of tree decline in the park; see Section 2.3.3
above for a description of the soils and their problems.

Page - 11
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indigenous understorey is thus considered to be a
fundamental step in the rehabilitation of the remnant
tree population. '

Due to the poor distribution and poor condition of many
of the remnant trees, supplementary planting of the
species in patterns imitating natural occurrence is
needed. Propagation from a range of local seed sources is
required in order to maintain any genetic adaptations to
local conditions which may be critical for reproduction
or development of the plants. ’ '

2.4.5 Temporary retention of declining trees

Use of local seed sources will involve the temporary
retention of declining indigenous Eucalypts which are
probably close to death and would otherwise be removed
(for example Tree 183, see Section 2.3.4 above), so that
their seed can be collected or be naturally disperseqd.

Scme degree of hazard to the public and staff may be
involved in their retention; these declining trees are
prone to dropping dead wood and sometimes live branches.
However +their value as sources of seed for the
propagation of the next generation is very high and it is
considered that the risk is worthwhile.

As a precaution exclusion zones should be provided at the
radius of their driplines so that the traffic in their

vicinity is reduced to the minimum. Explanatory signage

(especially near trees already within regeneration areas)
would help to alert the public to the reasons for their
exclusion from the areas near these trees. The special
maintenance requirements of such trees are constant
monitoring and pruning as necessary.

An exclusion zone would take the form of bollards
enclosing a mulched or planted area, in itself a
deterrent to pedestrian traffic. This zone would also be
beneficial to the tree by increasing the viability of the
root systemn.
Examples of trees requiring this treatment are:

Tree 183

Tree 200

Tree 28

‘Tree 17

Tree 95
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may be the most important part of the site’s restoration
treatment. Not only may any regenerating species will
clarify which species previously existed on site and
which require planting. :

Any under-represented species which do not store their
seed in the soil or which may be depleted are likely to
require supplementary planting. This may especially
include species from the plant families Fabaceae (which
contain the peas and the wattles) and the family
Epacridaceae (containing the "heaths") which are often
under represented in degraded communities .

While insufficient evidence exists of the exact nature of
the pre-existing vegetation, the absolute restoration of
the pre-existing system may not be achieved. Nonetheless,
it is 1likely that the long~term rehabilitation of a
locally~indigenous and self-regenerating vegetation
system will result if the project aims high and adopts
the aspiration of restoration - a result which will
enhance the natural legacy of the Concord area.

3.4 Remnant native groundcover species

Table 6: The observed native grass and forb species on
site in descending order of occurrence

Scientific Name Common Name
Microlaena stipoides Weeping Grass
Dichondra repens Kidney Weed

. Carex sp
Centella asiatica
Danthonia tenuior ' Wallaby Grass
Eragrostis brownii Brown’s Love Grass

Paspalidium distans
Aristida vagans .
Eragrostis leptostachya
Einadia trigonos
ssp leiocarpa :
Poranthera microphylla
Entolasia marginata
Echinopogon caespitosus Hedgehog Grass
Veronica plebeia Veronica
Glycine sp
Lagenifera stipitata

Oxalis corniculata Native Oxalis
Polymeria calycina
Wahlenbergia sp Native Bluebell

Zornia dyctiocarpa*

* This species is considered very rare in western Sydney,
with only six records of occurrence (D. Benson, 1992,
National Herbarium, pers comm. ) .
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4.3 Prioritisation of works

An hierarchy of three stages for understorey
rehabilitation and replanting has been identified:

Priority

1. Sites where native groundcovers are associated with
the target trees most in need of treatment.

2. Sites where no groundcover species exist under
target trees but where the reconstruction or extension of
islands are required.

3. Sites where connecting interplantings are required
Locations of such treatments are indicated in Plans 1 and
2 and an order of priorities is suggested based on the
following criteria:

1. Rarity of the overstoré} and understorey species on
site and degree of threat of degradation of the species
(whether tree or other).

2. Clusters of native species with potential to
naturally regenerate and reintegrate with assistance.

3. The relative cost of treatment.

Sites where the vegetation has less potential to degrade
quickly, sites where vegetation is better represented and

.Sites where recovery requires extensive resources - fall

into the less urgent classification.

Less~high priority areas are to be subject to less-
intensive mowing achieved by the raising of the mowing
height rather than the reduction in intensity of mowing.

Subsequent treatments of less-high priority areas are to
follow the same procedure if the burning is found to
offer significant advantage. If not -~ burning will be
replaced by a greater emphasis on planting.

Treatments are of a medium to long-term nature and
require a commitment throughout the stages until the
goals are achieved.

4.3 Assisted natural regeneration works

Intervention which stimulate natural regeneration
processes of existing species is to be considered more
effective in the restoration of an indigenous vegetation
System than planting (D.Benson,1992,pers comm.). This is
based both on the assumption that any existing plants or
stored seed represent genotypes that have proven ability
to reproduce and survive on site and on the observation
of the relative performances of planted specimins in
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resources that establish the short-term exclusions should
cover the longer-term exclusions if the formula is
followed in this way. .

The use of selective herbicides for use on such species
as annual grasses and Guilford grass should be
investigated by the Parks Supervisor.

4.4 Reconstruction works

4.4.1 Selection of species for replanting

The planting of a very wide range of species on the basis
that they occurred in the inner western suburbs and may
have occurred on site is not recommended. This approach
is likely to result in an excess of species which, on a
small site will reduce the niches available for the
regeneration of authentic species and will result in the
establishment of an interesting "arboretum" rather than
the reinforcement and extension of an authentic and self-
regenerating remnant. -
Rather, it is recommended that the planting focus be
Placed on reinstating seed sources and maintaining
suitable niches to achieve the natural regeneration of at
least the known (or very likely) components of the pre-
existing system. '

Therefore, it is recommended that ‘planting of either
groundcover, shrub or tree species be restricted to
species that:

* Already exist on site.

* Are represented in the seed bank (indicated by
fire trials).

* Occur ubigquitously and yet do not appear to restrict
the development of other species. -

* Occur in a remnant with similar remnant species
particularly if nearby.

4.4.2 Missing species

There are likely to have been many more species on site
than those which presently occur. Some of these may
still be present in the seed bank and may be able to be
induced to germinate by fire or heat treatment. Others

- may have to be planted. For this reason it is recomnmended

that fire or heat pre-treatment must occur and that the
sites be fallowed to allow natural regeneration to take
place prior to any planting being undertaken.

Page - 19




o
o
.

0z - @beg

-

;gqq UT SIgqelteae 3q 3Jou satoads Aue prhoys *saToads
qniys se TTs4 SB SISA00pUNCIbH UTRPIUOD PTROYUS pUe SJUBUWST
[ PIODUOCD wWOII PoIDS[TO0 HD03S WoXI 9 Isnu burjuetd Auy
- ‘sbutquetd
~IOUTR3U0D eIA podonpoijur sasys 33dooXs 23TS uo 3ISTX9
'you op XKeyy se ds eUTTBUOD) pue ds ®vr3RI4 3juajstsaad
-oya spnioutr saToads Iasoopunoab BAT3RU KtoyTTun

~
1

-

¥»3TIUITUS BTISTZ
»PITOITHUOT ©IRTBION
#UNTTOFTWSOTIP WUNSAIYoIToH
¥21PA0 BIUSDOOD
sex3onbray esruopoq
$BITOJTOTIN BIS3aTARQ
¥@ITO0FThbUuOoTqOo eTUlaxg
¥Bsourds erIRSINng
£SUSTOBARNS PTOROY

_ ¥STsuglleweaIed eTOROY
] *2TTOJTOUOT ®IDBOY
¥B380TRI BIDROV

L]

L]

soToads quiys

¥BPUNOTQNI BIPSUUSDY
BOTIPUTTAD vaexadwr

I R

S9SSeIH SUNTd - #dds suyoeraysTg

ATTT Xxerd ¥BINTOADT BTTIURTIJ

M uIal usLoexdg 3JoS 2TqQnp e3T1oT0D
? xxxdS sayauRTTIaYD
eTITIedesaes asTed eTTAydrIodl16 XPTTUS

—_ sSTaI berd xxxds vTUOSIOI®Rg
l xBITOITHUOT ®IpUEBHOT
- *x¥STUIOITTTI BIPUBWOT
xxxds vwradsoprdsg

i] ssexb KLspelg #BOTIPUTITAD waegsdur
‘ ¥xBOIBTOTA eTHISqUapIRH

Axaeg 3equopm ¥SnNITOFT3PT SsnydsIlsng

ATT7 burTquUeIns «ds wnrsrordouocyrss

E} ¥BIBISTIC STIRWSTD
burtdung s1ddy ¥SU9pURDS BISIDIBTTIY

I seToads IeA0OpUNOID

*PTRUO@ON I Aq ATTEDOT PRAISSHO sxx
7 ‘uosusg @ Aq ATTeO0T PIAISSUO S9]0USD xx
|| "T86T uosusg ur Aryeocor BUTIINDO0 Sse po3sSIT Ssjousp x

— : $3POD I/DUSIINDDO
i .

e 3xed 8yl woxy juasqe saToeds DATIEBU TEDOT :8 aTqey

L *PUTMOTTOZ 2UY3] 9PNIOUT ®3TS U0 PIIINDDO
?1qTtssod esaA®Yy 03 IJoyjane syl Aq paIspIsSuUon axe pue
f#teoot punoy °3e jeyy satosads aaTleu jussqe ‘a23Ts 9yY3y o3
1};qeu SIem butmoTTos sy3z Jo TTe ATayITUn ST 3T uybnoyaty

i



first year, substitutes should not be used. The. species
should be propagated in advance for the following vyear’s
Planting and from local indigenous stock. Direct seeding
of on-site species may be carried out at a later stage of
the project where such seed exists in large enough
quantities and any other propagation needs have been met.

4.4.3 Tree species

All existing indigenous tree species are to be propagated
from local stock and planting is to take place to
supplement the existing remnant vegetation as specified.
While other locally-occurring species are not represented

on site, it is not recommended that these be introduced
to the site.

4.4.4. Fallowing after heat treatment, mowing removal and
weed control.

Fallowing is a technique which has been shown to have
beneficial results elsewhere — particularly on other bush
regeneration sites in Sydney (L. Brodie, National Trust,
July, 1992, pers. comm.). It has also been used
successfully on large-scale restoration projects after
mining in the Northern Territory (Deiter Hinz, North
Australian Land Reclamation Services, July, 1992, pers.
comm. ). This procedure allows the more accurate
determination of which species are missing and the
avoidance of overplanting with species which may inhibit
the development of other species. It is a treatment that
is time-costly rather than dollar-costly and acheives
results which are more reliable. On a site like Queen
Elizabeth Park, Concord, where there is little margin for
error, fallowing is a highly desirable procedure.

4.5 Implementation

The implementation of the restoration treatments is
recommended to be carried out in stages over a period of
Years. Transplanting and planting can be undertaken in
priority 1 sites in Year 1 in weedy areas to be mulched
heavily. However, where natural regeneration is- the goal.
(on sites where heat treatment is being undertaken, all
prlanting will be delayed until fallowing to determine
natural regeneration potential has occurred.

Treatments in priority two and three areas will be
carried out at a later stage and will be informed by the
results of the treatment model applied to priority one
sites. The maturation of the endpoint understorey is
likely to take more than a decade. Results of the
progress of the implementation should be reviewed at 5~
year intervals, '
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5. FUTURE MANAGEMENT

As the implementation of the plan would be carried out on
an incremental basis, some islands will be completed and
will graduate to an ongoing maintenance regime before the
construction of other islands commence. Both Council and
the community must be aware of and support the rreferred,
staged nature of the project - to avoid any perception
that this is due to any design or implementation
inadequacy. :

The long-term objective of the project is to rehabilitate
the remnant vegetation community while both minimizing
the edge of islands for maintenance purposes and
maintaining suitable shapes for picnic areas and
pedestrian flows. :

5.1 Maintenance

* All islands shall be kept in effectively weed-free
condition by regular spot weeding runs.

* Mulch strips around islands shall be maintained at a
depth of 5cm and shall be permanently kept in a weed free
state by spray treatment within the mulch and at the mown
edge.

* No spray shall be used within the islands once
treatment is completed and 99% native cover is
established within the islands.

* Mowing or brush-cutting near islands shall be carried
out in such a way that the debris shall be directed away
from the islands and so that no weed seed is distributed
onto the islands. :

5.2 Access

Unfenced paths may be constructed by Council through
islands where these are deemed necessary by the Manager,
Parks Departiient. However, these accessways should not
detract from the requirements of reinstating the native
vegetation systenms.

Dogs must be prevented from entering islands by their
owners.

5.3 Interpretatibn to_community

The installation of interpretive signs, explaining that
along-term programme of bush regeneration has commenced
in the islands, is necessary to maintain public support
for the bollarding of islands. At least one sign should
explain the reasons for and objectives of the project.
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PART B: SPECIFICATIONS
1. SPECIFICATIONS FOR REHABILITATION OF REMNANT TREES

The philosophy of favouring trees over pathogens has been
mentioned above and these measures will increase the
vigour of the trees and help their defence mechanisms to
overcome diseases. )

1.1 Soil improvements

The following techniques are valuable in the improvement
of physical soil problems.

* Exclusion of pedestrian and vehicular traffic from root
zones, in some cases permanently where hazards exist or
understorey regeneration is taking place, . or on a
rotation basis, so that root systems can regenerate in
good soil conditions. T

* Pedestrians should be confined as much as possible to
pathways by the provision of shrub plantings at strategic
points.

* Rotation of exclusion zones is a medium to long term
method to reduce the effects of soil compaction and
erosion thus allowing some degree of recovery for
stressed trees. The rotation period is about three to
five years depending on tree stress and response.
Rotation is a useful measure where trees in good or
average condition will not be otherwise protected by
regeneration plantings. '

* Decompaction of soil is required for good root
propagation since compacted soil forms a barrier to root
extension as well as inhibiting water infiltration and
gas exchange. The process of mechanical decompaction
within tree root zones can be damaging unless specialised
equipment or techniques are used. Suitable equipment
includes:

Terralift pneumatic decompactor which injects air at high

pressure into the profile and creates a network of cracks

to a maximum depth of about 900mm.

Toro HydroJect water injection aerator which uses high
pressure water jets to bore numerous small holes into the
soil to a depth of about 500mm.

A light and shallow scarification of the soil surface to
a depth of about 50mm in order to break up the compacted
crust.

For smaller areas simple hand forking to a depth of about
50mm would be very effective.
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Suitable areas are as follows:

Grid cells E6, D5, C4 contain a swathe of Turpentines
(including the avenue) in average to good condition
outside the regeneration zones. Soil improvement here
would be beneficial and form a reference for future
management practices.

Grid cells E9, D8, €8, and B9 contain .trees which are
stressed or declining and need urgent attention to delay
further decline or deaths. Soil improvement may increase
vigour and would serve as an experiment for future
reference. :

Grid cells C1 and C2 contain large Turpentines in good
condition; soil improvement here would extend their
longevity and delay decline. '

* Careful monitoring and calibration of irrigation
equipment so that soil moisture is kept at the optimum
level. Drought is a major cause of stress for trees; if
trees already in decline are subjected to additional
stress factors the decline can easily be accelerated.
Inadequate irrigation control can also create localised
waterlogging which rapidly destroys root systems and
causes destabilisation. Excess irrigation often causes
soil compaction if droplet size is too large.

1.2 Pruning

Categories of pruning required in the park are:

* Growth control to reduce or redirect growth. Early
pruning of young trees is vital to establish a straight
leader and a strong scaffold of branches. In older trees
such pruning reduces crown weight and wind loading,
reduces hazards, weak interior growth and improves
appearance. Branch pruning eliminates contact between
trees and reduces competition and overcrowding. Pruning

-thus reduces the likelihood of damage in storms as well

as the incidence of disease.

* Thinning and 1lifting canopies allows more light to
penetrate under trees to improve grass or ground cover
development and the growth of newly planted trees.

* Damage control, involving the rectifying of topping
damage, removal of storm damage, removal of stubs,
epicormic shoots, dead wood and decay, or bracing with
cables or rods. Most damage control functions are
integrated with other maintenance practices - for
prevention and good health as above.

Priorities should be set so that hazardous trees are the
primary target; the removal of dead wood and the
reduction of long branches should be attended to first.
Once the trees are reasonably safe the aesthetic and
sanitary pruning can be done.
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2. SPECIFICATIONS FOR RECONSTRUCTION OF UNDERSTOREY

2.1. Creation, treatment and maintenance of islands

2.1.1. exclusion barriers

* Boundaries of the regeneration islands shall be
identified using spray paint by a Bush Regenerator - and
temporary barriers and explanatory signs shall be erected
where appropriate

* Permanent exclusion barriers shall comply with the
design policy of the Parks Department

* Temporary and permanent barriers shall contain a mulch
strip below the barriers to act as a weed barrier between
the mown area and the regeneration islands. Mulch strips
around islands shall be maintained at a depth of 5cm and
shall be permanently kept in a weed free state by either
regular herbiciding or a combination of herbiciding and
hand removal as appropriate. At no stage shall weed
species be allowed to seed onto the site.

* All mowing or brush~cutting near islands shall be
carried out in such a way that the debris shall be
directed away from the islands and so that no weed seed
is distributed onto the islands;

* No removal of naturally-falling tree debris shall be
carried out by Parks staff after the creation of
regeneration islands. It shall be retained to build up
natural mulch in the islands and create niches for

natural regeneration;

* All islands shall be kept in effectively weed-free
condition by regular spot weeding runs;

* Herbicide spray shall not be  used within the
regeneration islands after the sites have reached the
target native cover unless a herbicide selectively

effective on weeds with underground storage organs is
developed. '

2.1.2 weed control

(to be carried out under the supervision of skilled Bush
Regenerator]

* Primary weed clearing in the form of spot-spraying and
hand weeding as appropriate shall be carried out around
native species within the regeneration islands during
the construction phase by a skilled weeder under the
supervision of a Bush Regenerator.

* Follow-up Bush Regeneration weeding by personnel

skilled in Bush Regeneration shall continue to be applied
after the fire until 99% native cover is established on
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AFPPeAIX 1

List of Plates

1. Trees 11, 12 and 13. Two Turpentines with a Red
Mahogany in the centre.

2. Tree 51, large Blackbutt with plantation area beyond.
3. Tree 51 showing possum damage to root flares.

4. Plantation area in grid cell D4, April 1992.
Background: Tree 46 near seat, Tree 50 left.

5. Tree 199, Red Mahogany. Note old lopping wound in
crown. . .

6. Tree 28, White Stringybark showing decline and
epicormic shooting on trunk.

7. Tree 47 (left) Tree 50 (centre) and Tree 46 (right):
Turpentines in good to average condition.

8. Turpentine dieback in grid cells C8 and B9 viewed from
the south.
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- SYDNEY.

ENVIRONMENTAL
<. and SO -
RESULTS - Complete Chemical Analysis _ LABORATORY
Client: TREESCAN
Attn: Dave Ford
Sample: Slightly saline Sample
53 500mm
Date: . 4/6/R
Test: Resuits: ' Comments -
Code 1100 D Y aboratory Py 12
pH in water 4.1 severely acidic Pt e
pH in CaCl2 3.8 extreme pH _ T tta,
Salinity (mmhos/cm)  0.85 slightly saline Telephane 02 940 6554

A.C.N 002 825 569

Soluble Cations meq/100g ppm

Sodium 0.99 2272 high
Potassium 0.01 3.1
Calcium 0.04 8.0
Magnesium 036 434 raised

This material appears to be affected by marine conditions with high sodium and
magnesium levels in similar ratio to that found in seawater.

It is also possible that the severe pH is a result of draining marine soil thus
leading to acid generation. I would predict that only trees adapted to this
condition such as Casuarina littoralis would do well here as it will be impossible
to lime down at this depth.
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AFPea i 4

List of Plates

1. Trees 11, 12 and 13. Two Turpentines with ‘a Red
Mahogany in the centre.

2. Tree 51, large Blackbutt with plantation area beyond.
3. Tree 51 showing possum damage to root flares.

4. Plantation area in grid cell D4, April 1992.
Background: Tree 46 near seat, Tree 50 left.

5. Tree 199, Red Mahogany. Note old lopping wound in
crown.

6. Tree 28, White Stringybark showing decline and
epicormic shooting on trunk.

7. Tree 47 (left) Tree S50 (centre) and Tree 46 (right):
Turpentines in good to average condition.

8. Turpentine dieback in grid cells C8 and B9 viewed from
the south.
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Royal Botanic Gardens Sydney

Idéntification of sémples off fruiting bodies associated with
trees. .
— David Ford.
21st May 1992.
Sample 1: Tree 135 Turpentine., Concord - Hirneola aericula-judae,
This fungus is generally associated with dead wood. It is not
pathogenic but its activity is likelv to reduce the viabhility of
the tree,
Sample 2: Tree 148 Turpentine, Concord - not possible to
accurately identify from the sample but appears to be closelyw
related to the fungus above, with the same consequences for the
- tree.

Sample 3: Tree 183 E. globoidea, Concord - Ganoderma spp.I could
L not identify this to species level, but it mav possibly be @.
applanatum, the cause of butt rot in many tree species. This
fungus can'be quite aggressively pathogenic. Other members of the
genus are not as pathogenic but will reduce the vigour ot the
tree.
Sample 4: Magnolia grandiflora. Hunfers.Hill. - difficult to
accurately identify, but probably a species of Mycena. M.
subgalariculata is often found on Living trees. The senus as a

whole causes rot of timber and is likely to be a prablem on a

_ Ltree.
Sample 3: Stringharl, Springwood. - this one had wme stumperd {fo
cain a punl. It is definitely not dArmililaria, and it i =

definitely causing a white rot disease but thsat is as Far as 1
can go. It is certainly causing the desradation of the fimber and
is likely to cause a problem.

— Pr Brett Summerell
Plant Pathologist

— Roval Botanic Gardens
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