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1. Introduction
There is concern regarding the health and longevity of a mature Moreton Bay Fig Ficus
macrophylla centrally located in Kings Square Fremantle. The tree has been in decline for
some time and with upgrades to the precinct underway, a decision needs to be made as to
whether the tree is retained or removed.
A previous assessment was completed by Ryder (2016) and Ryder (2012). This report will
refer back to these reports to demonstrate changes in condition over time where relevant.
C&R Ryder Consulting has been engaged to reassess the tree. This report will provide:
•

the findings of the assessment

•

possible causes for tree decline and potential remedial works where appropriate

•

risk assessment currently and with a new playground beneath

•

required remedial pruning works

•

monitoring program for the next 12 months

•

tree protection measures in accordance with AS4970-2009 Protection of Trees on
Development Sites.

2. Methodology
Cameron Ryder inspected the tree on Monday, 15 January 2018. The following data was
collected for the tree:
•

Unique ID

•

Image of tree

•

Botanic and common name

•

Tree dimensions (Height x Width)

•

Diameter at breast height (DBH)

•

Health and general observations

•

Structure and general observations

•

Useful life expectancy (ULE)

•

Tree significance

•

Retention value

•

Risk assessment (QTRA)

•

Recommended works

•

Comments

The tree was assessed from ground level, height was estimated, width was measured off
aerial imagery and trunks measured with a diameter tape. No invasive tests were conducted
or samples taken and any assessments of decay are qualitative only.
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3. Site Map

Figure 1: Aerial image of Kings Square and the subject tree (yellow arrow), February 2018 (Nearmap).
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4. Tree Details

Botanic Name

Ficus macrophylla

Common Name

Moreton Bay Fig

Tree dimensions H x W

15m x 28m

Diameter at Breast Height

105 & 122cm

Health

Very poor, south-western stem in significant decline

Structure

Fair, sunburn and decay is evident on the upper side of
branches

ULE

0 years

Significance

High, significant in the landscape, major focal point of the
square

TPZr | SRZr

15m | 4m
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5. Discussion
5.1

The Site

Kings square is located in the centre of Fremantle, is the site of St Johns Church and the
former City Office. It is a piece of land approximately 15,000m2 and over the years has had
many design changes dating back to the mid 1800s (CODA 2012).
The redesign of the square as seen today, converted several large Moreton Bay Figs Ficus
macrophylla from being located in turf and soil, to becoming containerised plants surrounded
by limestone walls in the mid 1980s. The excavation required would have been in the order
of 600-800mm and is likely to have severed many roots. It is strongly suspected that the
excavation has substantially contributed to the long-term decline of the tree.

5.2

The Tree

Moreton Bay Fig Ficus macrophylla is a large, spreading, (generally) densely crowned tree
that originates from Australia’s east coast. It often occurs in the wild as a strangler in tall
rainforests, with a species range from northern Queensland to southern New South Wales.
Because of its rapid growth and dramatic trunk buttresses, it became popular as a park and
avenue tree in nineteenth-century Australia. This is evident with a number of specimens in
Kings Square, across Fremantle (including the Proclamation Tree) and Metropolitan Perth.
The figs produced are 1.5-2cm in diameter, purplish brown and can be a problem due to the
mess on hard surfaces. Grown in the open, this tree may reach 24-30m in height but twice as
much in canopy width, and trunk girth around the massive buttresses may exceed 9m.
(Fayaz 2011, Rodd 2005, Simpfendorfer 1992)
The tree has reached a large, mature size and is considered fully grown. Over time the
trunks can become very large with the buttress exceeding several metres in diameter.

5.2.1 Tree Health
The health of the tree is very poor. There has been significant decline of the tree in the last
5-10 years. Appendix 3 shows the tree’s canopy decline in recent years with a reference
image dating back to 2008 when the tree appeared to have a more substantial canopy. Even
the 2008 image seems to show some sections of the canopy missing or with deadwood.
Figure 2 to Figure 4 demonstrate changes in the canopy density over time. Ryder (2012)
provides some evidence that the tree is likely to have been planted in or around the 1880s,
suggesting the tree is approximately 120-140 years old. Given the likely age of the tree, this
is quite an acute change.
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Figure 2: Subject tree in 2012 (Ryder 2012).

Figure 3: Subject tree in 2016 (Ryder 2016).

Figure 4: Subject tree in 2018
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It is estimated that the tree has lost approximately 80-90% of the foliage of a healthy
specimen. Whilst the south stem is in very poor condition and appears to be starting to die
off, the northern stem is declining from fair to poor health. The exact cause for a differential
in health status remains unknown.
The tree is declining in accordance with the mortality spiral model proposed by Harris Clark &
Matheny (1999). It describes the process of decline from ‘vigorous’ to ‘dead’ as a result of
specific biological, cultural and environmental factors (Figure 5). The subject tree is currently
in the ‘Declining’ moving towards ‘Dead’ section of the ‘Mortaility’ Spiral (Figure 5).
Being a slow growing and long-lived species, it is expected that the decline will be
proportionately slow. It may take in excess of another 10 years for this tree to completely
die.

Figure 5: The mortality spiral (Harris Clark & Matheny 1999).

Whilst there has been a decline in overall foliage density, it was noted that there are a
number of small epicormic shoots on lower branches (Figure 6). This is a typical response to
increased light in the lower canopy and a loss of auxin synthesis in the apical shoots and not
necessarily an indication of health improvement (Taiz & Zeiger 2002). Epicormic growth is
produced from dormant buds that lie beneath the bark of a tree, usually as a response from
stress (Shigo 1991).
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Figure 6: Small epicormics in the lower canopy.

Possible causes of health decline are:
•

Significant loss of roots both historically and recently.

•

Potentially toxic levels of heavy metals and accumulation in the tree.

•

Old age.

The potential damage that has been caused from recent root damage includes utility
disturbance and garden bed maintenance, planting, preparation and removal. The historic
disturbance relates to the tree having been surrounded by a substantial retaining wall.
These have been discussed in detail in Ryder (2016) and will not be repeated except to say
that the effects of root damage can take a long time to fully manifest and difficult to arrest.
Issues associated with heavy metals are dealt with in section 5.3 Soil Analysis.
There is little published literature on the longevity of planted Moreton Bay Figs generally nor
is there any for the greater Perth region specifically. Empirical evidence and observations of
trees in greater Perth suggest that growth rates can be accelerated when compared to the
east coast (the native habitat) due to the longer growing period, irrigation and the sandy
soils. This in turn may have the effect of shortening the overall lifespan of the tree.
A review of heritage registers across Australia revealed that most planted specimens, now
considered to have heritage value tended to have been planted no earlier than approximately
1870. This helps to support a theory that the species, when planted in urban conditions is
unlikely to survive significantly longer than 120-150 years. The King’s Square fig may be in
decline, in part due to old age and an inability to tolerate changes and senescence.

5.2.2 Tree Structure
The structure of the tree is fair. Whilst there are a number of structural issues/concerns,
none appear likely to result in significant failures in the short-term.
The tree has a large, buttressed trunk flare, 2 primary stems and wide spreading branches.
There is little evidence of significant failure throughout the canopy. It is likely that the tree
was lopped some years ago and the present canopy is epicormic in origin (Figure 7).
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Figure 7: Approximate location where the tree was lopped.

Although lopping was once widely practiced, it is considered poor pruning practice and
condemned within the Australian Standard Pruning of Amenity Trees (AS4373-2007). The
primary issue with the lopping is the resultant growth which is epicormic in origin. Epicormic
branches do not have the same degree of attachment to the parent branch and can become
prone to failure. It can result in poor tree structure and expose the tree to infection. In time
the tree can become a hazard risk (Shigo 1991).
Some species and indeed individual specimens tolerate lopping and regrow with little
evidence of failure. Moreton Bay Fig seems to be one, with many being historically lopped
across Australia and relatively few failing. London Plane Platanus Xacerifolia is another that
seems to tolerate lopping well.
The subject tree appears to have tolerated the lopping reasonably well by reconstituting a
mature canopy over time. The branches are long and typical with relatively small swellings
to suggest where the tree was lopped. There is evidence of minor decay at the old lop
points; however, it is not substantial.
As a result of sustained foliage loss, many of the upper branches have become sunburnt.
Sunburn or Sunscald is a symptom of direct heat injury to plant tissue that occurs on the
trunk and branches as a result of high solar radiation causing the dehydration and death of
plant tissues (Leers, Moore & May 2017). It is also known to occur when a tree is lion’s
tailed exposing the branches to the sun and leaving ‘tufts’ of foliage at the ends (Smiley &
Kane 2006) or following severe defoliation by insects (Jones, Elliott & Jones 2015). It is
thought that thin barked species can be more prone to sunburn due to the insulating effects
of thicker bark. Trees on the edge of a forest clearing can also suffer sunscald due to a
sudden increase in exposure to light (Roppolo & Miller 2001).
Many of the branches are showing signs of sunscald (Figure 8). At this stage it appears to
be relatively minor with some cambial dieback and bark peeling. It doesn’t appear that decay
has caused significant damage. If the tree were to return to health, it may be that the level of
sunscald would be temporary, and the tree would grow new bark and cambium.
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Figure 8: Sunburn of the topside of branches is likely to lead to decay.

5.2.3 ULE
The ULE of the tree has been assessed as 0 years. It is no longer functioning properly in the
landscape and the shade, amenity and other benefits that it provides are minimal. This is not
to say that the tree requires removal in the very short-term, it is more a reflection of the tree’s
current condition.
If tree health improves, so too will its ULE rating.

5.2.4 Significance
The tree was assessed as highly significant. It is a large, old specimen centrally located
within the City of Fremantle. Figure 9 clearly shows the dark, green canopy of the tree dating
back to the 1940s. The photo is over 70 years old and shows the tree to already be of a
significant size, larger than any others in the square. The tree provides significant ties to the
history of the site and is in keeping with the broader Kings Square planting theme.
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Figure 9: 1947 Aerial image of Kings Square and the tree (Image supplied by City of Fremantle)

5.3

Soil Analysis

A soil analysis was completed in January 2016 by Bioscience Pty. Ltd. in conjunction with
Arbor Centre Pty Ltd. Of concern and as the report states is the potential toxicity of heavy
metals including Chromium, Lead and Arsenic.
Information regarding heavy metal toxicity for large trees is generally lacking as most testing
has been completed on crops and smaller plants that can be easily grown and replicated.
Heavy metals have been implicated in adverse health effects of vegetation. Exact rates and
doses of heavy metals that elicit a negative response is difficult to ascertain in field
conditions due to the variables. Additionally, different plants have different toxic thresholds
and yet still different ways to tolerate or manage the heavy metals to which they are
exposed. These issues are still not fully understood (Hossain, Piyatida, Teixera da Silva &
Fujita 2012). The ability of a plant to accumulate and tolerate heavy metals within tissues
appears to be species specific (Seregin & Ivanov 2001).
Heavy metals enlist a relatively large series of elements with the specific density over 5
g/cm3 and the relative atomic mass above 40 (Seregin & Ivanov 2001). With all heavy
metals of concern and tested, many of these exist in the soil in various forms, some of which
being more bioavailable than others. As the tests did not differentiate the various states of
the heavy metals, the levels are of limited use.
The report shows that heavy metals in soils are below signal levels in Australia (P. May, pers
comm, 27/03/2018).

5.3.1 Lead
Lead is primarily known to enter plants systems from soil via the root system (Seregin &
Ivanov 2001). Whilst there is potential for airborne lead to enter the plant, it is not considered
a major pathway.
Methodologies for estimation of Ecological Investigation Levels for Lead contamination (EILs)
in Australia have involved little scientific data and transparency in derivation (Lamb, 2010).
Currently, in Australia the Human Health Investigation level (HIL) is at 300 mg/kg, and the
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EIL is set at 600 mg/kg (Lamb, 2010). Given the soil sampling revealed Lead levels of
around 15-120mg/kg, this is considerably lower than any threshold for action.
Lead levels in the foliar tests were quite low. This is because Lead has been shown to be
quite immobile forming complex salts that do not readily translocate throughout the plant.
The presence of lead in plant roots could therefore be much higher than in leaf tissues (Lamb
2010). Testing tree roots for Lead levels would appear to have more value than the foliar
analysis.
Historic results in published literature for lead toxicity have shown to be variable between
species and soil characteristics and can be difficult to determine at what stage it may affect
the plant. The presence of Phosphorous in the soil for example, can also make the lead less
likely to translocate (Lamb 2010).
In general, Lead is mostly found associated with organic matter and carbonate soil fractions.
The toxicological behaviour of Lead in soils may vary depending on factors such as duration
of contamination, local climate, hydrology and the nature of chemical compounds containing
Lead contaminants (Ming, He, Lamb, Megharaj & Naidu 2012). Without detailed knowledge
of these factors, an accurate assessment of whether Lead is causing decline cannot be
determined.

5.3.2 Chromium
There is little published data on the toxicity level of plants to Chromium. One report showed
that high levels of Chromium had a significant effect to reduce root biomass in Barley
Hordeum vulgare at 5.3mg/kg. Root growth may be used as an indicator of the level of
toxicity for a plant (Ali, Ater, Sunahara & Robidoux 2004).
The soil report did not state whether the Chromium was Chromium III or Chromium VI.
Chromium VI is highly toxic and mobile whereas Chromium III is less toxic (Shanker,
Cervantes, Loza-Tavera, & Avudainayagam 2005).
It has also been found that soil type can be a significant factor in bioavailability and
subsequent toxicity (Ali, Ater, Sunahara & Robidoux 2004).
Chromium accumulation in plants causes high toxicity in terms of reduction in growth and
biomass. It is absorbed by the roots and given it is poorly translocated, in general, it
accumulates 100-fold higher concentrations in the roots than the shoots. Chromium
interferes with photosynthetic and respiration processes, and water and minerals uptake
mechanisms. In plants, Chromium toxicity symptoms include inhibition of germination, root
growth, seedling growth and development, and biomass, induction of leaf chlorosis and
necrosis (Singh, Mahajan, Kaur, Batish, & Kohli 2013, Panda & Choudhury 2005).
More detail is required on the soil type and valency of Chromium in order to fully understand
the impact of the metal.

5.3.3 Arsenic
In general, Arsenic is primarily found in the roots rather than in the shoots of plants. Arsenic
toxicity varies with plant type. In general, the toxicity levels appear to be at 30-100mg/kg and
can result in reduced root and shoot weight and reduced chlorophyll content
(Hasanuzzaman, Nahar, Hakeem, Öztürk, & Fujita 2015). Concentrations in terrestrial plants
under normal conditions are usually less than 10 mg/kg although an average threshold of 40
mg/kg was established for crop plants (Panda, Upadhyay & Nath 2010).
The foliar readings of approximately 1-5mg/kg suggest that Arsenic is not of concern.
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5.3.4 Other Comments
Soil Nitrogen, Phosphorous and Potassium are all low (P. May, pers comm, 27/03/2018).
Given these are regarded as macronutrients (Stern 2000), this is having the effect of starving
the tree and significantly inhibiting its metabolic processes. This may be a significant cause
of decline or inhibitor to the tree returning to health.
In general the trace elements are at acceptable levels with the exception of Manganese (P.
May, pers comm, 27/03/2018). This is likely to be an issue with pH as Manganese becomes
restrictive above a pH of 7 (Ashman & Puri 2002, Handreck & Black 2002).
To further refine the potential effects of heavy metals, root tissue testing and further
breakdown of the metal compounds and valencies is recommended.

5.4

Proposed Playground

It is proposed to undergo significant site modification and construct a playground underneath
and surrounding the tree (Figure 10 and Figure 11). It involves the removal of the limestone
wall and creation of a number of elements. Some of which include a boardwalk around the
tree, decking and seating as well as cargo nets attached into the canopies. All of this will
encourage a higher target occupancy than what is currently experienced.

Subject tree

Figure 10: Proposed playground development.
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Figure 11: Cross section of proposed playspace.

Tree protection detail is provided in Appendix 2. The Tree Protection Zone (TPZ) and
Structural Root Zone (SRZ) radii for the tree is 15m and 4m respectively and drawn to scale
in Figure 12.

Figure 12: TPZ and SRZ for the tree relative to the proposal.

There are works proposed within the SRZ of the tree. Whilst some areas are proposed to
extend the ‘garden bed’ in which the tree is currently located, it appears that the south and
western sides will be encroached further. Given the works that are likely to be required
around this tree include cut and fill, the tree is highly unlikely to survive the works.
Removal of the pavers and cracks in existing walls has revealed that tree roots have
extended beyond the limestone retaining wall (Figure 13). These works are likely to cause
significant, additional stress to the tree.
In order to have any chance of retaining the tree, there must be no encroachment into the
area currently encircled by the retaining wall. Even within the paved areas, there are likely to
be many roots that will require careful management.
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Figure 13: Roots under the paving were covered in mulch.

5.5

Risk Assessment

A risk assessment was conducted for the trees at the school. The Risk Assessment Method
that has been adopted is Quantified Tree Risk Assessment (Ellison 2005 and updates,
currently version 5) and has the following elements:
•

Probability of failure (PF)

•

Size of part likely to fail (FS)

•

Target occupancy (TO)

The Quantified Tree Risk Assessment (QTRA) methodology is probabilistic and the lower the
value the higher the risk. A result of 1/1 indicates that an event is certain to occur and
1/10,000,000,000 indicates that it is very unlikely. The three factors are used to arrive at a
Risk of Harm (ROH).
An accepted threshold of risk is generally in the order of 1/10,000 and any tree that scores
less than 10,000 would be expected to be worked upon within the next 12 months.
Table 1 provides a risk assessment for the tree in its current condition and likely assessment
following completion of the playground. It is expected that the occupancy will significantly
increase as a result of the infrastructure. Table 2 details the advisory risk thresholds. The
current risk assessment for the tree may be seen as acceptable due to the tree being of
exceptional value.
The theoretical risk assessment with the playground installed means that additional
measures will have to be taken to mitigate risk associated with the tree. If the tree declines
further, it is likely that it will become more likely to drop limbs of significant size.
Table 1: Summary of risk assessment
Failure
potential

Failure Size

Target

Risk
Assessment

Pedestrians target 2,
8-72/day

1/10,000

Pedestrians target 1,
>2.5 hrs/day

1/1,000

Current Conditions
Rating 3
1/100-1/1000

250-450mm

Proposed Playground
Rating 3
1/100-1/1000

250-450mm
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Table 2: QTRA Advisory Risk Thresholds (QTRA 2017)

5.6

Mulch

Currently the mulch in use is quite woody in nature. It should be maintained and top dressed
as required with a less woody mulch. One of the better mulches is chipped tree trimmings
that have been composted as it has a mix of leafy material that speeds up the decomposition
and nutrient release into the soil.
Mulch has many benefits to plants including:
•

Soil moisture conservation

•

Soil compaction reduction

•

Grass and weed suppression

•

Reduction in soil erosion

•

Soil structure improvements

•

An increase in soil fertility

•

Moderation of soil temperature on a diurnal and seasonal basis (Harris, Clark & Matheny
1999, Bastian 2009).

5.7

Recommended Works

Given the pattern of decline and the tree’s history, it is unlikely that the tree will recover. It is
understood that there are approximately 12 months until a decision is to be made on tree
retention or removal. In the interim, the following is recommended:
1. Continue with irrigating the tree and surrounds (where the pavers have been removed)
ensuring that the full soil profile is being wetted, not just the upper 100-200mm. The
irrigation should be designed to be soaking and less frequent rather than often and little.

Ref: CMR18-04-04CoF_KingsSquareFicus.docx

Page 17 of 32

2. Maintain and top up the mulch on the areas where pavers have been lifted in accordance
with section 5.6.
3. Apply a landscape slow release fertiliser such as Everris Flora at a rate 80g/m2. This
should be top dressed and worked into the upper mulch layer.
4. Apply Super Phosphate fertiliser at a rate of 25g/m2.
5. Complete an analysis of the tree roots for heavy metal toxicities as recommended by
Bioscience (2016).
6. Paint the upper surfaces of the branches that are being affected by sunscald with
whitewash or white paint. The whole branch doesn’t need to be painted, just the areas
that are affected. Painting the branches white may reflect summer sun, minimise
sunscald and act to mimic a natural phenomenon found in the northern hemisphere
arboreal forests (Karels & Boonstra 2003). Jones, Elliott & Jones (2015) recommend the
use of whitewash to help minimise sunscald.
7. Complete pathogen testing for Armillaria to rule this out as a cause.
8. Prune the canopy of all deadwood down to 10mm diameter ensuring that no live tissue is
damaged or removed.
9. Implement a monitoring program comprising:
9.1 Photo point monitoring of the tree canopy on a fortnightly or monthly basis, taking
images from the same location, using the same camera, focal length and preferably
the same climatic conditions (i.e. blue sky or overcast etc.).
9.2 Select several existing branches and monitor the growth of any new leaves, their
size or their decline. Ensure these are photographed in the same way using the
same camera, focal length etc. The shoots should comprise several existing
branches/shoots as well as several new epicormic shoots.
At the end of the ~12 months, a decision is to be made on recovery and long-term viability
based on the results of the monitoring. At this stage, the tree does not appear viable and the
recommendation is for removal.
If tree retention is a must at all costs, the following is recommended:
1. Maintain the monitoring, fertiliser and irrigation regime as detailed above.
2. Complete a significant reduction of the canopy, minimising lopping where possible with
the aim of achieving a canopy width and height reduction of 30-40% and 10-20%
respectively. Allow the new epicormic shoots to reconstitute a canopy.
3. Maintain the whitewash on the upper sides of stems until a canopy is reconstituted.
4. Manage the epicormic shoots over the next 10-20 years.

Tree Protection Management Plan

5.8

If the tree is retained and the design allows for its retention, a Tree Protection Management
Plan (TPMP) is to be developed. It is to contain:
•

The engagement of a project arborist with a minimum qualification of Diploma in
Arboriculture (AQF level 5 or equivalent)

•

Detail regarding how the tree will be retained:

•



during demolition



prior to and during construction



post construction

A tree protection plan to scale that is to show:
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the tree protection zone and structural root zone,



all tree protection fenced off areas and areas where ground protection systems will
be used



the type of footings within the tree protection zone



all services to be located within the tree protection zone and a notation to state that
all services will either be located outside of the tree protection zone or bored under
the tree protection zone



a notation to refer to the tree management plan for specific detail on what actions are
required within the tree protection zone.

•

Location of tree protection measures and ground protection

•

Certification, milestones, inspection times and hold points.

The TPMP is to be developed in accordance with AS4970-2009 Protection of Trees on
Development Sites.

5.9

New Trees

If the tree is removed, new, advanced stock is to be planted into the landscape. This could
take the form of several trees with the aim of reducing some and retaining 1 after 10-20
years. Alternately, if replacements were more Moreton Bay Figs, they could be aerially
grafted so that over time it creates a single canopy with 3 trunks.
All trees should be sourced from reputable nurseries and inspected prior to delivery. Tree
growth systems and the supplied stock are to be in accordance with AS2303-2015 Tree
Stock for Landscape Use.
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6. Conclusion
C&R Ryder Consulting was engaged to assess a Moreton Bay Fig Ficus macrophylla located
within Kings Square, Fremantle. The tree has been in decline for some years as is
evidenced by previous reports and aerial imagery and there is concern that the tree may be
beyond remediation. Of further consideration is the proposed playground under the tree
canopy, its likely viability and safety moving forward.
There are 3 possible causes for the decline in the tree:
•

Historical root damage and a delayed response

•

Toxic levels of heavy metals in the soil

•

Old age.

The root damage was described in Ryder (2016) and is still relevant. It is likely that the tree
lost a significant volume of roots when the limestone wall was built and the tree has never
recovered.
A review of the potentially toxic levels of Chromium, Lead and Arsenic (Bioscience 2016)
was completed. Whilst the levels aren’t considered particularly high, the uncertainty in plant
response from Moreton Bay Figs to these heavy metals precludes a definite outcome.
Coupled with the unknown chemical makeup and valency of many of the metals, any
conclusions that are drawn are estimates at best. Given that the metals don’t exceed signal
levels in Australia, it is unlikely to be metal toxicity unless there is an unknown cumulative
effect across all metals.
The tree is an old specimen with few other significant, planted urban specimens significantly
older. As the tree slowly senesces, its ability to tolerate and manage other impacts is
diminished. It may be that old age is compounding other factors resulting in the tree’s
decline.
The tree canopy is sparse due to the health decline; however, it has created some sunburn
or sunscald on the branches. This has the potential to cause decay of the limbs potentially
resulting in unpredictable limb failure. Tree canopy management is required to minimise the
potential for limb failure.
There is a proposal to construct a large playground underneath and surrounding the tree.
Tree Protection Zones and Structural Root Zones have been supplied in order to determine
the impact. Of greater concern is that the design requires, in some areas to reduce the
garden bed area in which the tree is growing. In combination with the general tree decline,
additional encroachments and root loss are likely to cause complete tree death.
Currently, the risk that the tree poses is considered tolerable given its exceptional value.
With the increased target value of pedestrian occupation following completion of the
playground, it is likely that the tree will be high risk and require active management.
Given the significant canopy decline over the last 5 years, the worsening structural condition
of the tree and the proposed playground, this tree is not considered functionally viable and
has lost much of its aesthetics. Removal of the tree and replacement with advanced
specimens would provide the landscape with a better outcome for the coming decades.
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7. Recommendations
It is recommended that the tree is removed as it is not considered to be fulfilling its functions
of providing shade, amenity and aesthetics. It is likely to continue to decline with the
potential for large limb failure into the future.
It is understood there are approximately 12 months before a final decision is to be made on
tree retention or removal. In order to give the tree the best chance of recovery, the following
is recommended:

Remedial Health Measures
1. Continue with irrigating the tree and surrounds (where the pavers have been removed)
ensuring that the full soil profile is being wetted, not just the upper 100-200mm. The
irrigation should be designed to be soaking and less frequent rather than often and little.
2. Maintain and top up the mulch on the areas where pavers have been lifted in accordance
with section 5.6.
3. Apply a landscape slow release fertiliser such as Everris Flora at a rate 80g/m2. This
should be top dressed and worked into the upper mulch layer.
4. Apply Super Phosphate fertiliser at a rate of 25g/m2.
5. Complete an analysis of the tree roots for heavy metal toxicities as recommended by
Bioscience (2016).
6. Paint the upper surfaces of the branches that are being affected by sunscald with
whitewash or white paint. Jones, Elliott & Jones (2015) recommend the use of
whitewash to help minimise sunscald.
7. Complete pathogen testing for Armillaria to rule this out as a cause.
8. Prune the canopy of all deadwood down to 10mm diameter ensuring that no live tissue is
damaged or removed
9. Implement a monitoring program comprising:
9.1 Photo point monitoring of the tree canopy on a fortnightly or monthly basis, taking
images from the same location, using the same camera, focal length and preferably
the same climatic conditions (i.e. blue sky or overcast etc.).
9.2 Select several existing branches and monitor the growth of any new leaves, their
size or their decline. Ensure these are photographed in the same way using the
same camera, focal length etc. The shoots should comprise several existing
branches/shoots as well as several new epicormic shoots.
10. If the health doesn’t improve and the tree is still to be retained, the following is to be
completed:
10.1

Maintain the monitoring, fertiliser and irrigation regime as detailed above.

10.2
Complete a significant reduction of the canopy, minimising lopping where
possible with the aim of achieving a canopy width and height reduction of 30-40%
and 10-20% respectively. Allow the new epicormic shoots to reconstitute a canopy.
10.3
Maintain the whitewash on the upper sides of stems until a full canopy has
grown.
10.4

Manage the epicormic shoots over the next 10-20 years.
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Playground Design
If the tree is retained, the proposal needs to ensure that there is sufficient soil space for it to
remain viable. This includes:
1. Ensuring that all works for the playground are at least as far away from the tree as the
existing limestone wall.
2.

No part of the playground is attached to the tree.

3. Additional soil is brought in to surround the tree to provide for additional root growth
following removal of the wall.
4. The playground designer works closely with a project arborist to review encroachments
and maximise the rooting volume for the tree. This may be through the use of
suspended slabs, decks, posts and cantilevered features.
5. Following completion of a final design, a detailed Tree Protection Management Plan is to
be developed with detailed works requirements and arborist involvement:
5.1 during demolition
5.2 prior to and during construction
5.3 post construction
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Appendix 1.

Risk Assessment Descriptors

Target
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Size of Failure

Probability of Failure
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Appendix 2.

Tree Protection

2.1 Tree Protection Zones
It is important when considering development or construction that assets to be retained are
properly protected. In this case the trees are the assets and require protection if they are to
be retained in the landscape long-term. Damage to the trees can come in 1 of 2 ways. The
first is immediate damage directly to the tree in the form of root severance, breaking of
branches and wounding of the trunk. The second is more insidious and can take some time
to manifest. This is a more indirect form of damage and usually relates to modification of soil
structure or grade, drainage patterns or hydrology (Coder 1995).
Trees can be easily protected from development by the installation of Tree Protection Zones
(TPZ). TPZs have been calculated according to AS4970-2009 Protection of Trees on
Development Sites for all trees to be retained. This calculates the TPZ radius by multiplying
the trunk DBH by 12 to a maximum of 15m radius. These figures have been supplied in
section 4 Tree Details.
A tree protection fence should be designed to be robust and withstand easy movement or
ingress. Chain mesh fencing, temporary fencing panels or solid hoarding are all good
examples (Figure 14).

Figure 14: Indicative TPZ construction

Figure 15: Suitable TPZ signage to be
displayed on TPZ fences

The following should be prohibited within a TPZ (adapted from AS 4970-2009):
•

built structures or hard landscape features (i.e. paving, retaining walls)

•

materials storage (i.e. equipment, fuel, building waste or rubble)

•

soil disturbance (i.e. stripping or grade changes)

•

excavation works including soil cultivation(specifically surface-dug trenches for
underground utilities)

•

placement of fill

•

lighting of fires

•

preparation of chemicals, including preparation of cement products
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•

pedestrian or vehicular access (i.e. pathways).

Include the following procedures in setting up and maintaining any TPZ (adapted from AS
4970-2009):
•

erect warning signs at regular intervals along the entire length of any protective TPZ
fencing (Figure 15)

•

construct TPZ fencing to prevent pedestrian access into the protected area.

•

mulch the TPZ area to a depth of 100mm with woodchips (if available, use woodchips
generated from on site tree clearing).

•

irrigate TPZs periodically, as determined by the consulting arborist.

2.2 Structural Root Zones (SRZs)
The structural root zone is a formula to define the theoretical volume of soil and tree roots
required to keep a tree stable in the ground. It is in no way related to tree health and
significant excavation at or near the SRZ for many trees will cause severe decline and/or
death.
Excavation within SRZs can lead to whole tree failure often with devastating results. SRZs
have been calculated in accordance with AS 4970-2009 Protection of Trees on Development
Sites using the equation:

R srz  ( D50) 0.42 0.64
Where D=trunk diameter at base in metres.
These figures have been supplied in section 4 Tree Details.

2.3 Encroachment
Encroachment of less than 10% of the TPZ and outside the SRZ is deemed to be minor
encroachment according to AS 4970-2009. See Figure 16. Variations must be made by the
project arborist considering other relevant factors including tree health, vigour, stability,
species sensitivity and soil characteristics.
Encroachment of more than 10% of the TPZ or into the SRZ is major encroachment. The
project arborist must demonstrate that the tree(s) would remain viable. This may require root
investigation by non-destructive methods and consideration of relevant factors tree health,
vigour, stability, species sensitivity and soil characteristics.
In any case, the lost TPZ should be compensated and be contiguous with the existing TPZ.

Figure 16: Example of TPZ encroachment and compensatory offset (image from AS 4970-2009)
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Appendix 3.

Historic Aerial Images

Figure 17: Aerial image February 2018 (Nearmap)
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Figure 18: Aerial image October 2017 (Nearmap)

Figure 19: Aerial image June 2017 (Nearmap)
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Figure 20: Aerial image January 2017 (Nearmap)

Figure 21: Aerial image July 2016 (Nearmap)
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Figure 22: Aerial image January 2016 (Nearmap)

Figure 23: Aerial image February 2008 (Nearmap)

Ref: CMR18-04-04CoF_KingsSquareFicus.docx

Page 32 of 32

Assessment of a large Moreton Bay Fig in
Kings Square, Fremantle

Health & Condition
Report

Prepared For: City of Fremantle
Att: Tim Ciesla
8 William Street
Fremantle WA 6160

Prepared By: Cameron Ryder
BHort(Hons),
AdvDipHort(Arb)

14 March 2016
C&R Ryder Consulting P/L
160 Eastfield Road
Croydon South Vic 3136
ABN: 47 376 684 521

PH: 0434 351 567 | E: CAMERON@CRRYDER.COM.AU | WEB: WWW.CRRYDER.COM.AU

Table of Contents
1.

Introduction ................................................................................................................... 3

2.

Methodology.................................................................................................................. 3

3.

Site Map ......................................................................................................................... 4

4.

Tree Details ................................................................................................................... 5

5.

Discussion..................................................................................................................... 6
5.1
5.2

The Site ................................................................................................................... 6
The Tree .................................................................................................................. 6

5.3

Irrigation ................................................................................................................. 10

5.4

Mulch ..................................................................................................................... 10

5.5

Pruning .................................................................................................................. 11

6.

Conclusion .................................................................................................................. 11

7.

References .................................................................................................................. 12

Ref: CMR16-03-14FremantleKingsSquareFicus.docx

Page 2 of 12

1. Introduction
The Moreton Bay Figs located within Kings Square are in variable condition. Generally those
still located in turf are outperforming those that had stone walls built around them. In recent
times, one the trees previously in good health has suffered significant decline.
Following significant concern by Fremantle City Council, C&R Ryder Consulting was
engaged to assess the tree and site. This report will provide:


an assessment of the tree



assessment of its surrounds and possible impacts



recommendations to improve tree health.

2. Methodology
Cameron Ryder inspected the tree on Sunday, 28 February 2016. The following data was
collected:


Image of tree and surrounds



Botanic and common name



Tree dimensions (Height x Width)



Diameter at breast height (DBH)



Health



Structure



Useful life expectancy (ULE)



Tree significance



Causes of tree decline



Site modifications



Recommended works



Comments

The tree was assessed from ground level, heights and widths were estimated and trunks
measured with a diameter tape. No invasive tests were conducted or samples taken and any
assessments of decay are qualitative only.
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3. Site Map

Figure 1: Aerial image of all trees (Google Earth Pro, taken 15/09/2015)
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4. Tree Details

Botanic Name

Ficus macrophylla

Common Name

Moreton Bay Fig

Tree dimensions H x W

15m x 26m

Diameter at Breast Height

105 & 122cm

Health

Poor, south-western stem in significant decline

Structure

Fair

ULE

10 years, uncertain given the state of decline

Significance

High, significant in the landscape, major focal
point of the square
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5. Discussion
5.1

The Site

Kings square is located in the centre of Fremantle, is the site of the City Office and St Johns
Church. It is a piece of land approximately 15,000m2 and over the years has had many
design changes dating back to the mid 1800s (CODA 2012).
The redesign of the square as seen today, converted several large Moreton Bay Figs Ficus
macrophylla from being located in turf and soil, to becoming containerised plants surrounded
by limestone walls in the mid 1980s. The excavation required would have been in the order
of 600-800mm and is likely to have severed many roots. It is strongly suspected that the
excavation has substantially contributed to the long-term decline of the trees.

5.2

The Tree

Moreton Bay Fig Ficus macrophylla is a large, spreading, densely crowned tree that
originates from Australia’s east coast. It often occurs in the wild as a strangler in tall
rainforests, with a species range from northern Queensland to southern New South Wales.
Because of its rapid growth and dramatic trunk buttresses, it became popular as a park and
avenue tree in nineteenth-century Australia. The figs produced are 1.5-2cm in diameter,
purplish brown and can be a problem due to the mess on hard surfaces. Grown in the open,
this tree may reach 24-30m in height but twice as much in canopy width, and trunk girth
around the massive buttresses may exceed 9m. (Fayaz 2011, Rodd 2005, Simpfendorfer
1992)
The subject tree is in declining health, particularly the south-western stem. The northeastern stem still appears to have relatively good foliage density. There is very little
deadwood throughout the canopy, nearly all of the branches are still alive; however the leaf
size is significantly smaller (Figure 2). This suggests a steady decline over a number of
years. It is suspected that the decline has gone unnoticed for a couple of years.

Figure 2: The north-eastern stem has much larger leaves in comparison to the south-western stem.

The structure of the tree is typical for the species. The tree has a large, buttressed trunk
flare, 2 primary stems and wide spreading branches. There is little evidence of failure
throughout the canopy. There is some evidence of minor sunburn on the tops of the
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horizontal branches that have lost foliage density. If the tree doesn’t increase foliage density
to shade the limbs, this may be the starting point for branch decay and future dieback and
failure.
The subject tree is an old specimen with document photographic evidence of its history.
Figure 3 clearly shows the dark, green canopy of the tree dating back to the 1940s. Figure 4
provides good detail of the growing conditions of the trees in 1957. There does not appear to
be any paving around the trees and the surface is most likely to have been turf. By 1957, the
tree was a large, mature specimen that appeared to have good health.

Figure 3: 1947 Aerial image of Kings Square and the tree (Image supplied by City of Fremantle)

Subject tree

Figure 4: Kings Square with the subject tree as it stood in 1957 (CODA 2012)

In the late 1980s, there was a redevelopment of Kings Square. This transformed the growing
environment of the tree from one of being located in an expanse of turf, to becoming
containerised. Figure 5 shows the end result. There was substantial excavation around the
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tree to create a level surface for paving. Stone walls and associated footings were
constructed around the trees. In most cases the wall and footing depth probably comprise
approximately 600-800mm. When this was constructed, it is likely that numerous roots were
cut.

Figure 5: The tree was containerised.

The result of the site redevelopment was probably not evident for a number of years. Large
mature trees can take a long time to react. Hitchmough (1994) details an example of a large
Moreton Bay Fig that suffered significant root damage from new construction. The tree was
in decline for well over a decade and never fully recovered. Approximately 25-30 years after
the works at Kings Square was completed many trees are still showing signs of distress.
The subject tree appears to lack resilience and is under stress. This is consistent with all
trees that suffered the same treatment in comparison to those that still exist in turfed areas
(Figure 6).

Figure 6: Comparison of tree health between the subject tree (burgundy arrow) and a nearby
specimen that still exists in turf.
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It is likely that tree decline is as a result of numerous factors. Some of which include:


Previous root damage converting the tree to a ‘containerised’ plant



Recent root damage from planting the Clivias around the base of the tree



Possible utility disturbance



Lack of water

Whilst it is almost certain that significant root
damage occurred when the tree was
containerised, there is evidence of new roots
growing under the walls and amongst the pavers.
Cracks have formed in the wall and roots can be
seen in between the pavers in some locations
(Figure 7).
It is assumed that the existing mulch was moved
aside and soil was cultivated to install the Clivias.
This is likely to have damaged surface roots that
had grown up into the mulch. Many of these
roots are the finer, ‘feeding’ roots responsible for
moisture and nutrient uptake.
There is evidence that the tree is being irrigated;
however, it is suspected that the regime is more
suitable to the Clivias rather than the tree. That
is, the garden bed is being irrigated regularly with
relatively little water rather than occasionally with
a large amount of water. The irrigation in place is
unlikely to be wetting the entire soil profile.

Figure 7: tree roots growing in between

Located to the south-west of the tree are
the pavers.
numerous utility pits and covers (Figure 8). Whilst
it is unknown what all of the pits are or the direction of the utilities, there is the potential for
tree damage due to the following:


Gas leaks causing deoxygenation of the soil and tree decline



Recent repairs to drainage, sewerage or potable water systems where the tree may have
been accessing moisture



Repairs to any utilities damaged by tree roots and subsequent root damage as a result.

It remains unknown if any of these have occurred; however it is suspicious that the stem
closest to these covers and pits is the one in decline. It may just be a coincidence.
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Figure 8: Many utility pits exist to the south-west of the tree

5.3

Irrigation

In order to provide sufficient irrigation to the tree, a large amount of water needs to be
applied occasionally, rather than a small amount very regularly. As an example:


The area available to irrigate is approximately 10m diameter. In order to wet the profile
of the sandy soil to a depth of 1m, approximately 150-250mm of water per square metre
is required (Handreck & Black 2002).



Therefore:



Area to irrigate is approximately 80m2



Applying 150-250mm of water per square metre = 12,000-20,000L per event

Additionally, the tree should be periodically fertilised with a soluble solution such as Seasol
or other liquid fertiliser to provide additional nutrients to what is likely to be a nutrient poor,
skeletal, sandy soil.
Irrigation for the tree should be installed in the form of inline drippers. As an example, 100m
of dripline contains 333 drippers (spaced at 30cm). Running at 4L/hr, this equals a run time
of 9-15 hours to apply the required amount. The design of the system needs to ensure
adequate flow rate and water delivery across the root zone.
It is likely that the tree would require irrigation once every 2-4 weeks depending on
conditions.

5.4

Mulch

Currently the mulch in use is quite woody in nature. It should be maintained and top dressed
as required with a less woody mulch. One of the better mulches is chipped tree trimmings
that have been composted as it has a mix of leafy material that speeds up the decomposition
and nutrient release into the soil.
Mulch has many benefits to plants including:


Soil moisture conservation
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Soil compaction reduction



Grass and weed suppression



Reduction in soil erosion



Soil structure improvements



An increase in soil fertility



Moderation of soil temperature on a diurnal and seasonal basis (Harris, Clark & Matheny
1999).

5.5

Pruning

At this stage there is very little deadwood throughout the canopy and it is important that
photosynthetic material isn’t removed from the tree. As such, no pruning is recommended.
If the tree recovers to a healthy state, minor weight reduction pruning is recommended to
reduce the overall extent of the branches and subsequent forces upon the unions.
All pruning should be completed by qualified arborists (minimum certificate III) with a
demonstrated history in managing significant trees. All pruning is to be to AS4373-2007,
Pruning of Amenity Trees.

6. Conclusion
C&R Ryder Consulting was engaged to assess a mature Moreton Bay Fig Ficus macrophylla
in Kings Square, Fremantle. There is concern following decline of the tree in recent years.
The tree is comprised of 2 main stems. The north-east stem is in fair health with good
foliage density, the south-western stem is in significant decline. Approximately 20-30 years
ago, the tree was converted from growing in turf to being containerised with stone walls at
approximately 5m radius from the trunk.
Following a site assessment, it is likely the decline is as a result of:


Continued stress as a result of previous root damage converting the tree to a
‘containerised’ plant



Recent root damage from planting the Clivias around the base of the tree



Possible utility disturbance



Lack of water.

Moving forward, it is recommended that:
1. Further investigation is continued in relation to possible utility related root
damage/interference.
2. Drip irrigation is installed under the mulch with the aim of applying 12,000-20,000L of
water per event. Depending on climate, it is likely that this will be required every 2-4
weeks.
3. Liquid fertiliser is incorporated periodically into the irrigation to help supplement the
skeletal, sandy soil.
4. The mulch is regularly top dressed with a mulch that contains leafy material (i.e. chipped
tree trimmings) allowing more rapid decomposition and incorporation of nutrients and
organic matter into the soil.
5. The tree is closely monitored for changes in health using internode length, leaf size and
accrual of deadwood as measures. Photo point monitoring every 3 months is also
recommended to demonstrate change over time.
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