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Qualifications and experience 

Qualifications and training 
• Bachelor of Science (Hons), Monash University 

• Masters of Environmental Science, Monash University 

Professional affiliations and memberships 
• Australian Network for Plant Conservation (current member) 

• Pimelea spinescens Recovery Team (current member) 

Professional experience 
I have over 35 years of experience in vegetation assessment, management and research and an extensive 
knowledge of the vegetation of south eastern Australia. This includes over ten years of experience in senior 
scientific positions with what is now the Victorian Department of Environment, Land, Water and Planning 
(DELWP). While with the Department, I was coordinator of their Forest Flora Unit for 5 years during which I 
managed components of the Department’s Silvicultural Systems Project. This included monitoring forest 
environments to assess the impact of timber harvesting practices on the flora of the Victorian Central 
Highlands and East Gippsland. 

Since becoming a senior botanist with Biosis (then Biosis Research) in 1995, I have been senior scientist and 
project manager on a number of major investigations including assessments for Melbourne’s new Wholesale 
Market, the Environmental Effects Statement for BHP’s Eastern Gas Pipeline, preparation of management 
options for Mount Stirling and vegetation mapping for the Central Highlands and Western Regional Forest 
Assessment Areas. Forestry related projects that I have supervised/participated in include: 

• Ecological advisor to the Plantations Establishment Advisory Group, which included Australian Paper 
Plantations, the West Gippsland Catchment Management Authority, local government 
representatives and the Friends of the Gippsland Bush. 

• Certification team ecologist on the SmartWood Scoping Team reporting on Hancock Victorian 
Plantation’s softwood and hardwood operations. 

• Project ecologist on the Environment Protection Authority (EPA) coupe audit team managed by GHD. 

• Assessment of the ecological impact of the DELWP and Melbourne Water forest firebreaks 
establishment program within the Victorian Central Highlands. 

• A review of special values protection for Rainforest for DELWP as part of their forest regulation and 
compliance reform and participation in the reviews relating to threatened species and habitat. 

I have completed numerous flora surveys within most ecological vegetation classes in Victoria, undertaken 
conservation value assessments, worked on nature reserve design and management, prepared ecological 
design guidelines for developments and supervised and participated in both large and small scale ecological 
mapping exercises. I also have experience in preparing and implementing pest plant and animal 
management plans, I am DELWP certified for vegetation quality assessments and have produced numerous 
plans and assessments for clients to achieve compliance with state and federal biodiversity legislation and 
policy. I have helped develop novel techniques for assessing and mitigating impacts to threatened flora and 
fauna. I also possess strong project management skills.  

Further details about my qualifications and experience can be found in Appendix 1. 
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Area of expertise to make this report 

General expertise 

I have worked extensively with remnant native vegetation, including forest environments, in south eastern 
Australia for more than 35 years, conducting flora and fauna surveys and providing specialist advice on 
ecological management within these environments.  

I have provided advice on the ecological management and rehabilitation of a broad range of environments 
including grasslands, woodlands, forests and wetlands. This work has included projects involving the 
provision of advice on mitigating the environmental impacts of proposed developments and the 
rehabilitation of these environments after impacts associated with construction works, such as road works 
and the establishment of other infrastructure.  

I have provided advice in similar circumstances (i.e. protection and management of sensitive native 
vegetation retained as part of a development) in a number of other instances.  

I have authored Victorian Government technical reports investigating the floristic composition of dry, damp 
and lowland sclerophyll forest in East Gippsland (Mueck 1990a) and the composition of Mountain Ash and 
Alpine Ash forests in Victoria (Mountain Ash is a Wet Forest species) (Mueck 1990b). I have also contributed to 
a peer reviewed journal paper entitled “How old are Wet Forest understories?” (Mueck et al. 1996). References 
for these are provided in the section entitled “Documents and materials considered”.  

A similar experience to this current case involved providing advice to DELWP as part of their forest regulation 
and compliance review for the protection of rainforest. This included a review of the efficacy of current 
regulations in the conservation of rainforest and providing suggestions on how to improve the way DELWP 
manages the risk to this component of biodiversity within Victoria’s forest estate. 

Limitations 

I am not aware of any significant limitations associated with the evidence provided in this statement. 
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Scope of this report 

1. I have been requested by Ms Danya Jacobs of Environmental Justice Australia, counsel for Fauna and Flora 
Research Collective Inc., to provide additional evidence in this case. 

2. In a letter provided to me (Attachment 1), Environmental Justice Australia posed a series of questions. Each 
of these questions is provided by this statement in bold italics followed by my response. 
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Documents and materials considered 

1. The following is a list of the documents and materials that I have considered or otherwise used in 
preparing this report. 

Legislation and subordinate instruments 

1. CNR 1995. Forest Management Plan for the East Gippsland Forest Management Area. Victoria. Dept. 
of Conservation and Natural Resources 

2. CNR 1997. East Gippsland Forest Management Plan Amendment: Amendments subsequent to the 
East Gippsland RFA, 1997. Victoria. Dept. of Natural Resources and Environment, August 1997. 

3. DEPI 2014. Planning Standards for timber harvesting operations in Victoria’s State forests 2014: 
Appendix 5 to the Management Standards and Procedures for timber harvesting operations in 
Victoria’s State forests 2014. Victorian Government Department of Environment and Primary 
Industry. 

4. The Conservation Regulator Victoria 2019. Old growth forest field identification procedure – DRAFT 
for consultation. Department of Environment, Land, Water and Planning, East Melbourne. 

5. The Conservation Regulator Victoria 2020. Old growth forest identification Assessment Tool: July 
2020. Department of Environment, Land, Water and Planning, East Melbourne. 

Other reports, documents and publications 

1. Jacobs, M. R., 1955. Chapter II – The development and maintenance of the crowns. In Growth habits of the 
eucalypts. Forestry and Timber Bureau. 

2. CNR 1994. The Old-growth Forests of East Gippsland. Authors: Woodgate PW, Peel WD, Ritman KT, 
Coram JE, Brady A, Rule AJ and Banks JCG. Victorian Government Department of Conservation and 
Natural Resources, Melbourne. 

3. Mueck S, Ough K and Banks JCG 1996. How old are Wet Forest understories? Australian Journal of 
Ecology 21(3), 345-348. 

4. Affidavit of Christine Ferguson affirmed 27 Jul 2020. 

5. Affidavit of Eleanor Morrison affirmed 24 Apr 2020. 

6. Affidavit of James Gunn affirmed 17 July. 

7. Environmental Justice Australia January 2020. Draft Old Growth Field Identification Procedure - 
Submission to the Office of Conservation Regulator. 

8. VicForests 2019. VicForests comment on the draft old growth forest field identification procedure – 
submission to the Chief Conservation Regulator. 

9. RFA Scientific Advisory Panel 2019. Independent review of draft Old growth forest field identification 
procedure. Submission to the Chief Conservation Regulator. 

10. Ecology Australia 2019. Comments on the draft old growth forest field identification procedure: 
including emails from Bernadette Schmidt of Ecology Australia to Mark R Edmonds (DELWP) and 
Jamie M Molloy (DELWP) dated 5 (1:07 PM) & 20 (12:04 PM) December 2019. 
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11. Ecology Australia 2020. Comments on the draft old growth forest field identification procedure: 
including field assessment sheets and emails to DELWP dated 11 December 2019 (4:40 PM from 
Bernadette Schmidt to Mark R Edmonds (DELWP) and Jamie M Molloy (DELWP)) & 21 February 2020 
(12:06 PM from Bernadette Schmidt to Rachel P Manassa) and including ‘Comments from Ecology 
Australia - 21/2/20 – discussion with Bernadette’. 
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Summary of expert opinion 

Old-growth forest 

1. Throughout this expert evidence report, old-growth forest is taken to be “forest which contains 
significant amounts of its oldest growth stage – usually senescent trees – in the upper stratum and has 
been subject to any disturbance, the effect of which is now negligible” (CNR 1994, p.64; DEPI 2014b, p.15). 

Old-growth Field Assessment Tool 

1. What differences, if any, are there in the growth stages used in Woodgate/Jacobs, on the one hand, and 
the OG Field Assessment Tool, on the other? In particular but without limitation, please address whether, in 
your opinion: 

a. the DBHOB descriptions of the growth stages in the OG Field Assessment Tool are consistent with 
Woodgate/Jacobs; 

 
2. Neither Woodgate nor Jacobs use DBHOB as features for the identification of growth stages. Their use in 

the old growth field assessment tool is therefore an additional tool although the degree of overlap 
provided by the tool reduces its value in such an assessment. 

 
b. the height descriptions of the growth stages in the OG Field Assessment Tool are consistent with 

Woodgate/Jacobs; 
 

3. Woodgate and Jacobs use relative height as a measure to compare different growth stages as it is 
acknowledged that different site conditions will influence this parameter at different locations. Woodgate 
and Jacobs both use structural features rather than absolute measurements such as height to define 
different growth stages. Jacobs does identify some height ranges but these are qualified with expressions 
such as tree height ‘may’ reach a particular range. The description of height in the old growth field 
assessment tool uses the term potential height which for any individual site will almost always be 
unknown. In addition the overlap in the height measurements provided by the guide for the different 
growth stages makes the value of this parameter in such an assessment basically useless. 

 
c. the Early Mature growth stage described in Woodgate/Jacobs is separately described in the OG Field 

Assessment Tool and, if not, please identify which growth stage description in the OG Field 
Assessment Tool would be most likely to capture trees in the Early Mature stage; 

 
4. Early Mature is a growth phase identified by Woodgate as a component of the Mature growth stage. It was 

used as a growth stage category in the draft Old Growth Field Identification Procedure (The Conservation 
Regulator Victoria 2019) as part of the Old Growth definition based on the details provided by Woodgate. 
However it was acknowledged that the seven categories defined by Woodgate were simplified to three (i.e. 
regrowth, mature and senescing) to facilitate the mapping of forest structure through aerial photo 
interpretation (API). However, Early Mature appears to have subsequently been reclassified into the 
regrowth category in the final old growth forest identification assessment tool (The Conservation 
Regulator Victoria 2020). This was potentially done in response to VicForests concern that this category 
could result in the classification of significant areas of 1939 regrowth Mountain Ash Eucalyptus regnans 
dominated Wet Forest as old growth given the current form of many of these trees could fit the structural 
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features of the early mature growth stage. In my view the form of at least some Mountain Ash 
regenerating post 1939 do exhibit an Early Mature growth form and should therefore be structurally 
classified as Mature rather than regrowth. The overall impact of this classification on the extent of old 
growth is not relevant as a consistent method to that utilised by Woodgate should be applied as Woodgate 
provides the baseline definition used. 

 
d. the Late Mature growth stage described in Woodgate/Jacobs is separately described in the OG Field 

Assessment Tool and, if not, please identify which growth stage description in the OG Field 
Assessment Tool would be most likely to capture trees in the Late Mature stage; 

 
5. The old growth forest identification assessment tool (The Conservation Regulator Victoria 2020) includes 

the Late Mature growth stage identified by Woodgate in the Mature growth stage. While this aligns with 
Jacobs (1955) the modified Jacobs classification outlined by Woodgate includes the Late Mature growth 
stage in the senescing category used for API. This is important as the old growth forest identification 
assessment tool requires at least one tree in the senescing category to be present within a plot for an area 
to be classified as old growth. With a narrower definition of the senescing category that is provided by 
Woodgate this makes it harder to classify an area dominated by structurally Late Mature trees from being 
defined as old growth. 

 
e. the description for the Regrowth stage in the OG Field Assessment Tool captures only those trees 

within the Regrowth or Pole stages described in Woodgate/Jacobs; 
 

6. As identified above, the Regrowth growth stage identified by the old growth forest identification 
assessment tool (The Conservation Regulator Victoria 2020) includes the juvenile, sapling, pole and early 
mature growth stages identified by Woodgate. This provides anomalous drawings in Table 2 of the old 
growth forest identification assessment tool where the drawing for the older regrowth growth stage for 
Ash-type forest is very similar to the drawing for the Mature Growth stage. 

 
f. the description of the Mature Growth stage in the OG Field Assessment Tool captures all trees in the 

Early Mature and Mature growth stages in Woodgate/Jacobs; 
 

7. The descriptions of different growth stages provided by the old growth forest identification assessment 
tool are considered relatively poor. The tool indicates that the growth stages used have been simplified 
into Regrowth, Mature and Senescing growth stages but does not reference where this classification is 
drawn from. However the process of simplifying the categories used by Woodgate into the categories 
used by the tool is not consistent with Table 2 in the tool. The relationship between the growth stage 
characteristics apparent from API and the growth stages of both Jacobs and non-Jacobs trees (Figure 4.2 in 
Woodgate) would include Early Mature in Mature and Late Mature in Senescing growth class stages. The 
tool indicates that while 80 year old regrowth originating from the 1939 fires may display more mature 
attributes they are still classified as regrowth rather than mature (or early mature) given they are still 
actively growing and have pointed crowns. However even a mature tree is still actively growing and to 
indicate that a tree is classified as regrowth even if it has many mature characteristics is confusing if not 
contradictory. The Tool does not provide any reasonable justification for these changes. 
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g. the description of the Senescing Growth stage in the OG Field Assessment Tool captures all trees in 
the Late Mature, Over Mature and Senescing growth stages in Woodgate/Jacobs. 

 
8. As indicated above it appears that the tool has narrowed the definition of the Senescing growth stage to 

exclude the Late Mature stage and only include the category of Overmature as defined by Woodgate. This, 
in my opinion would result in a very different circumscription of old growth to that originally mapped by 
Woodgate. 

2. The OG Field Assessment Tool refers to tree age in its growth stage descriptions. Can Eucalypt tree age be 
reliably estimated from sight in the forest? 
 

9. The use of size is invariably a poor way to estimate the age of any tree. While Mountain Ash trees within 
stands of trees impacted by the 1939 fires are considered by VicForests to be even aged, there are often 
individuals or groups of individuals which survived this event. Stands of Mountain Ash can also support 
other species such as Mountain Grey Gum Eucalyptus cypellocarpa which are far more tolerant of fire and 
are significantly older than most of the Ash trees with which they share the forest. Substantial portions of 
the Wet Forest understorey can also be significantly older than the trees that overtop them (Mueck et al. 
1996). Structurally, therefore, Ash-type forests can be far less uniform than a classification as 1939 
regrowth suggests. I consider the broad-scale assessment of Ash-type forest into a single age class (i.e. 
1939 regrowth) as a general classification for the overstorey rather than applicable to the vegetation 
community as a whole. This can also relate to its status as old growth. 

 
3. The OG Field Assessment Tool distinguishes between Ash and Mixed Species forests in the growth stage 
descriptions. Are Wet and Damp forests in East Gippsland usually Ash type forests or Mixed Species forests? 
 

10. Damp Forest in East Gippsland are typically Mixed Species Forests whereas Wet Forest can be both Ash 
type and Mixed Species Forests. 

 
4. The Old Growth Assessment Tool calculates the proportion of stems in each growth stage, whereas 
Woodgate calculates the proportion of crown cover in each growth stage. Do the proportion of stems often 
equate to the proportion of crown cover for each growth stage in a forest? 
 

11. I am not an expert in this matter and cannot make an authoritative comment. However the two processes 
appear to be different and are therefore likely to produce different results. As the policy is to protect Old 
Growth and the baseline extent of this classification was identified by Woodgate, it would be consistent to 
conduct any current assessment using the same definitions and techniques. Unless it can be clearly shown 
that the two processes produce identical results (i.e. map the same extent of Old Growth) then there 
would be a significant doubt that the two processes are comparable as they use quite different 
parameters in an attempt to describe the same thing. This was an issue which the RFA Scientific Advisory 
Panel raised in their response to the draft Old growth forest field identification procedure. However it does 
not appear to have been addressed in the final old growth forest identification assessment tool. 
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5. If no to 4, assume a stand will be disqualified from old growth if it has <10% senescing or >10-15% 
regrowth. Is a forest stand more likely to qualify as old growth where those growth stage proportions are 
counted by stems or crown cover? 
 

12. As indicated above I am not an expert in this matter and cannot make an authoritative comment. 
However, the tool provided by the Conservation Regulator uses different categories than what could be 
derived from Woodgate. The senescing category used by the tool appears to restrict this category to the 
overmature growth stage defined by Jacobs (1955) whereas Woodgate has also included the Late Mature 
growth stage in this category. The tool also appears to include the Early Mature growth stage in the 
regrowth growth stage rather than the Mature growth stage. This narrows the definition of Old Growth 
and would result in the overall identification of a lesser area of forest as Old Growth.  

 
6. Is the basal sweep process described on pp 14-15 a reliable method of determining the proportion of 
trees of each growth stage in an area of possible old growth forest?  
 

13. I am not an expert in this matter and cannot make an authoritative comment.  
 
7. In your opinion, how commonly would an old growth forest in the Wet or Damp EVCs in East Gippsland 
have: 

a. a proportion of anywhere between 16-89% stems or crown cover in the Early Mature growth stage? 
b. a proportion of >10% stems or crown cover in the Late Mature growth stage but <10% Overmature? 
c. a proportion of >15% regrowth stems but <10% regrowth crown cover?  
d. a proportion of <10% senescent stems but >10% senescent crown cover? 

 
14. I am not aware of any assessments conducted to this level of detail and have not completed any such 

assessments myself. As such I am not an expert in this matter and cannot make an authoritative 
comment.  

 
8. Does the field testing conducted using the Draft OG Procedure provide scientific confidence as to the 
reliability of the final OG Field Assessment Tool for identifying old growth forest within the definition in 
Woodgate/Jacobs?  
 

15. The field testing provided was conducted by Ecology Australia using the draft procedure. No field testing 
was provided for the final Old Growth Forest identification Assessment tool. As the two methods are quite 
different the results from one trial cannot relate to the efficacy of the other. However, as the growth stages 
outlined in the final field assessment tool do not align with the simplified growth stages define by 
Woodgate (Figure 4.2 in Woodgate et al. 1995) it would be reasonable to predict they would produce 
different results. The tool relies heavily on the presence of the Senescent and Regrowth growth stages to 
identify old growth. The method has narrowed the circumscription of what is senescent and broadened 
the definition of regrowth. Therefore it is reasonable to assert the tool provided could not be relied upon 
to identify Old Growth described using the methodology outlined by Woodgate. 
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9. Please assume that VicForests staff will apply the OG Field Assessment Tool and will exclude those areas
that the Tool identifies as old growth forest from logging operations. How effective or otherwise will
application of the OG Field Assessment Tool be in identifying old growth forest (as defined in
Woodgate/Jacobs) in the Wet and Damp EVCs in the EG FMA and in implementing the 60% Rules for those
EVCs, including in comparison to other methods, such as placing all modelled old growth forest in those
EVCs in SPZ?

16. As indicated above, I have little confidence that the application of the tool provided will adequately identify
areas of Old Growth in line with the methodology used by Woodgate as the two processes are quite
different. While I have some experience in the efficacy of modelled data to identify Old Growth that
experience is limited. In my assessment of the ecological values of coupes associated with Supreme Court
Proceedings S CI 2016 00503, modelled Old Growth was mapped in areas which were clearly relatively
young regrowth and areas that, from both API and ground inspection were clearly Old Growth, were not
identified as Old Growth by the DELWP 2009 Modelled Old Growth layer. Clearly the existing modelled
information needs to be ground truthed to some extent but at very least a repeat mapping exercise using
the techniques developed by Woodgate would provide a more accurate outcome for the protection of Old
Growth Forest. If only areas modelled as Old Growth were examined then many areas would likely be
dismissed as not being Old Growth as the model appears to have some inherent inaccuracies. However,
other areas which appear to be Old Growth and are not modelled as such would then avoid detection and
could be available for harvest, in contradiction to the policy requirements. The 60% rule is no longer
achievable in East Gippsland as the extent of Old Growth for both Wet Forest and Damp Forest have
already declined below that threshold. All remaining remnants therefore need to be identified and
protected.

10. Assuming VicForests staff apply the OG Field Assessment Tool, will it be likely to avoid serious or
irreversible damage to old growth forest as defined in Woodgate during logging operations?

17. Once logged, Old Growth forest would require centuries to re-establish on a site given ideal conditions.
The application of the current Old Growth field assessment tool is considered likely to overlook at least a
proportion of forest that application of the methodology used by Woodgate would identify as Old Growth.
If that forest was then logged the loss to the Old Growth estate is considered to be permanent.

The OG Protection Policy 

11. Please assume that VicForests staff will apply the OG Field Assessment Tool and will exclude those areas
that the Tool identifies as old growth forest from logging operations, and DELWP will “where practical”
include those areas in SPZ. How effective or otherwise will the Old Growth Protection Policy be in protecting
old growth forest (as defined in Woodgate/Jacobs) in the Wet and Damp Forest EVCs in the EG FMA and in
implementing the 60% Rules for those EVCs?

18. As outlined in my previous evidence, it is apparent that the 60% rule is no longer achievable in East
Gippsland as the extent of Old Growth for both Wet Forest and Damp Forest have already declined below
that threshold. All remaining remnants therefore need to be identified and protected.

12. From a practical perspective, can the boundaries of the forest management zone spatial layer (FMZ100)
be adjusted to map as SPZ all MOG in the Wet and Damp Forest EVCs, including smaller or fragmented
parts?

19. I am not an expert in this matter and cannot make an authoritative comment.
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13. If SPZs over small areas of modelled old growth forest also include some adjacent forest that is not 
presently old growth forest, will the protection of the latter contribute to protection or recruitment of old 
growth forest? 
 

20. Areas that may not classify as old growth because of wildfire are most likely to be in the best ecological 
state to recover into an Old Growth condition within the shortest possible timeframe. Such forests are 
likely to retain the greatest legacy of their previous Old Growth or near Old Growth state unless the 
wildfire was extreme enough to kill all standing eucalypts. Sensibly if existing areas of Old Growth could be 
buffered by such forest (i.e. burnt Old Growth which no longer qualifies as Old Growth or forest which 
otherwise supports Old Growth characteristics but fails some of the classification criteria), then this offers 
the best opportunity for the Old Growth estate to recover its extent in the shortest possible timeframe. 

Ecological importance of remaining old growth forest 

14. Having regard to the decline in the area of old growth forest in the Wet and Damp Forest EVCs, as 
modelled, in the EG FMA between 1995 and 2020 (referred to at paragraph 20 above), please describe the 
ecological importance, if any, of such old growth forest as remains. 
 

21. The ecological importance and value of Old Growth forest has been discussed in my previous statement of 
evidence. The significant decline in the extent of Old Growth forest amounts to a loss of 60% of the Wet 
Forest and about 80% of the Damp Forest Old Growth estate in East Gippsland since 1995. This significant 
decline in the extent of this ecological feature in our forest estate magnifies the value of any remnants, 
large and small. Small remnants have a very significant role to play as they can provide rare resources 
scattered across the landscape and cumulatively represent a substantial portion of the total estate. It also 
elevates the ecological value of forest which supports significant old growth components but otherwise 
fails to classify as Old Growth. Such areas of forest are most likely to be associated with areas previously 
classified as Old Growth forest but burnt by wildfire post 1995 and where such areas abut remnant Old 
Growth. Including such forest as a buffer to Old Growth, provides the best opportunity for the Old Growth 
estate to recover in the shortest possible timeframe. 
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Limitations and qualifications 

Provisional opinions 
I have not provided any provisional opinions that have not been fully researched as described. 

Questions 
I have no questions that fall outside my area of expertise save for an explanation as to why the Old Growth 
Forest identification Assessment Tool changed the classification of the Regrowth, Mature and Senescing 
growth stages in comparison to Woodgate (CNR 1994). 

Inaccuracies 
To the best of my knowledge, this report is complete and accurate. 
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Declaration 

I have read the expert witness code of conduct and confirm that I understand it and agree to be 
bound by it. 

I have made all the inquiries that I believe are desirable and appropriate and no matters of 
significance which I regard as relevant have to my knowledge been withheld from the Court. 

 

 

 

Stephen Mueck 

19 August 2020 
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Curriculum vitae 

Stephen Mueck 

 

 

Position 

Senior Consultant Botanist 

Qualifications 

BSc (Hons), MEnvSc 

Vegetation Quality Assessments (Habitat Hectares):  HH173 

 

Professional experience 

Stephen has over 35 years experience in vegetation assessment, management and research and an 

extensive knowledge of the vegetation of south eastern Australia. Since becoming a senior botanist 

with Biosis Research in 1995, Stephen has been senior scientist and project manager on a number of 

major investigations. He has prepared numerous flora surveys, undertaken conservation value 

assessments, worked on nature reserve design and management, prepared ecological design 

guidelines for developments and supervised and participated in both large and small scale mapping 

exercises.  

Stephen also has experience in preparing and implementing pest plant and animal management plans, 

is DELWP certified for vegetation quality assessments and has produced numerous plans and 

assessments for clients to achieve compliance with state and federal biodiversity legislation and policy. 

He has helped develop novel techniques for assessing and mitigating impacts to threatened flora and 

fauna.  He possesses strong project management skills. He has assisted in calculating and identifying 

the offset requirements for a number of larger Victorian projects including Melbourne's Wholesale 

Market, Esso's Longford pipeline, the upgrade of the Western Highway (Ararat to Stawell) for VicRoads 

and MAB's Alliance Business Park at Epping 

Key project experience 

Project Manager / Botanist  Offset Strategy for the Longford Pipeline.  Report for Esso Australia, 
prepared in consultation with Advisian (four offset sites assessed and 
registered). 

Project Manager / Botanist Assessment of the ecological values and offset requirements for the 
Deer Park Bypass including assessment of impacts to private 
landowners, interactions with Victoria's Valuer General, defining 
prescribed offsets and sourcing the offsets to ensure project compliance 
for VicRoads. 

Expert witness Statement prepared and evidence provided in the Supreme Court of 
Victoria regarding the influence of biodiversity legislation and policy on 
the purchasing decision making of an informed developer in relation to 
compensation for the compulsory acquisition of land for the Melbourne 
Wholesale Market (S CI 2006 08035). 
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Other project experience 

Project Manager / Botanist Post-construction (2006/2007) audit of strategic firebreaks for 
Melbourne’s water catchments: Flora and terrestrial fauna values.  
Report for Department of Sustainability and Environment.   

Ecologist EPA (Victoria) forest management audit team assessing the 
operations of the Department of Sustainability and Environment in 
state forest according to the Code of Forest Practices with GHD. 

Senior Botanist/ Site Manager Biosis Research managed three grassland reserves (totaling about 
60 hectares) for four years (1999-2002).  The reserves were 
established within an industrial subdivision for Cedar Woods 
Properties and AMP.  Tasks included vegetation and rare species 
monitoring and the planning and coordination of pest plant and 
animal control works. 

Team Leader/Botanist describing and assessing the vegetation of the Twelve Mile Mineral 
Sands Project, at Garnpang and Birdwood Stations, Pooncarie, 
New South Wales, and identifying impact mitigation options for 
this proposed development of over 160 km2 (2000 for RZM). 

Expert Witness Testimony:  provided expert witness statements for numerous clients and 
appeared before both panels and VCAT to provide evidence.  This 
has involved proposal to develop residential and industrial 
subdivisions, quarries, mines, roads, powerlines and, power 
stations.  He has also prepared evidence statements for the 
Department of the Environment, (DoE) for compliance actions 
under the Environment Protection and Biodiversity Conservation 
Act 1999 (EPBC Act). 

Senior Botanist description and mapping of the past and present vegetation 
communities within the South West Regional Forest Area (2.7 
million hectares) (1999 for the Department of Natural Resources 
and Environment, Victoria). 

Project Manager / Botanist Flora and fauna assessment and reporting to inform the approvals 
process for the industrial subdivision of Ajax Road Altona for 
Axxcel Management Services.  

Project Manager / Botanist  Site assessments, project management and preparation of 
documentation for the preparation of a Precinct Structure Plans at 
Lindum Vale for the Metropolitan Planning Authority (PSP 1202). 

Project Manager / Botanist  Management of compliance conditions associated with the EPBC 
Act approval and Planning Permit requirements for an industrial 
subdivision at Maidstone Street Altona. This included sourcing and 
registration of offsets, onsite reserve management and the 
translocation of threatened flora. 

Project Manager / Botanist Site assessments, project management and preparation of 
documentation for the preparation of a planning permit 
application and preliminary information documentation under the 
EPBC Act for the rezoning of land for Shell at Kalkallo. 
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Other qualifications and training 

Construction Induction (OH&S) Red/White Card 

Rail Industry Safety Induction Card 

First Aid (CPR) training 

Publications 

Stephen has written over 800 consultant’s reports and published 15 other published reports and 

journal papers: 

Mueck S. 2012. Forest Ecology – A Victorian Perspective:  Abstract from a paper presented to the FNCV 

Biodiversity Symposium 2011.  Vic. Nat. 129(5): 180. 

John Turner, Marcia Lambert, David Flinn, Steve Mueck, Glen Kile 2005. An analysis of Australian 

research on indicators of sustainable forest management. Research Paper presented by John Turner at 

the International Union of Forestry Research Organisations (IUFRO) World Congress, 2005. Session 154: 

'Research demonstration: Evaluation of sustainable forest management'. 

Mueck S G 2000. Translocation of Plains Rice-flower Pimelea spinescens, Laverton, Victoria. Ecological 

Management & Restoration 1(2): 122-127. 

Peel W 1999.  Rainforest and Cool Temperate Mixed Forests of Victoria.  DNRE, Melbourne.  (Stephen 

has made significant contributions to this document i.e. he is the author of all the two-way tables). 

Mueck S, Ough K & Banks J C G 1996.  How old are Wet Forest understories?  Australian Journal of 

Ecology 21(3): 345-348. 

Loyn R, Mueck S & Ough K 1994.  Vertebrate Pest Animals and Pest Plants. In: Joint ANZECC-MCFFA 

National Forest Policy Statement Implementation Sub-committee, The development of consistent 

nationwide baseline environmental standards for native forests, Draft Report. 

Mueck S, Loyn R H, Ough K & Murphy A 1994.  Research and development of ecologically sustainable 

systems of silviculture in Victoria's Mountain Ash forests.  International Forest Biodiversity Conference, 

Canberra. 

Turner L A & Mueck S 1992.  The vegetation of the Sardine, Rich and Ellery Forest Blocks, Orbost 

Region, Victoria.  DCE, VSP Technical Report No.9. 

Mueck S & Peacock R J 1992.  Impacts of intensive timber harvesting on the forests of East Gippsland, 

Victoria.  DCE, VSP Technical Report No.15. 

Mueck S 1990a.  The Floristic Composition of Mountain Ash and Alpine Ash Forests in Victoria. 

Silvicultural Systems Project, Technical Report No. 4, Department of Conservation and Environment, 

Kew. 

Mueck S 1990b.  The Floristic Composition of Dry, Damp and Lowland Sclerophyll Forests in East 

Gippsland.  Timber Industry Stratagy, Department of Conservation, Forests and Lands, Kew. 
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Gillespie G R, Henry S R, Mueck S, Scotts D & Westaway J 1990. Flora and Fauna of the Pheasant Creek 

and Upper Buenba Forest Blocks, Alpine Area, Victoria. Department of Conservation, Forests and 

Lands, Ecological Survey Report No. 29. 

Westaway J, Henry S R, Gillespie G R, Lobert B O, Scotts D & Mueck S 1990.  Flora and Fauna of the 

West Errinundra and Delegate Forest Blocks, East Gippsland, Victoria.  Department of Conservation, 

Forests and Lands, Ecological Survey Report No. 31. 

Westaway J, Cherry K, Duncan P E, Gillespie G R, Henry S R, & Mueck S G 1990.  Flora and Fauna of the 

Lower Wilkinson and Fainting Range Forest Blocks, Gippsland, Victoria. Department of Conservation, 

Forests and Lands, Ecological Survey Report No. 27. 

Gell P A & Mueck S G 1987.  Applications of Isolate Biogeographic Theory to the Delineation and 

Management of Mallee Nature Reserves.  Proceedings of 21st Congress, Institute of Australian 

Geographers, University of Western Australia.  May 1986. 

Professional affiliations and memberships 

Australian Network for Plant Conservation (Current member) 

Native Fish Australia (Member 1990 –1995) 

Pimelea spinescens Recovery Team (Current member) 
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Environmental 
Justice Australia 
ABN 74052124375 

PO Box 12123 
A'Beckett Street PO 
Melbourne VIC 8006 
L3, 60 Leicester St, Carlton 

T (03) 8341 3100 
F (03) 8341 3111 
E admin@envirojustice.org.au 
W www.envirojustice.org.au 

 

 

10 August 2020 
 
Stephen Mueck 
Senior Consultant Botanist 
Biosis Pty Ltd 
38 Bertie Street 
Port Melbourne VIC 3207 
By email only: SMueck@biosis.com.au 
 
Dear Mr Mueck 
 
Fauna and Flora Research Collective Inc v Secretary to the Department of Environment, Land, 
Water and Planning and VicForests  
 
1. We confirm we act for Fauna and Flora Research Collective Inc in the above proceedings, which are 

yet to be determined. 
 
2. We confirm you provided evidence by written report and orally at the hearing of the proceeding in 

2018. 
 

3. In February 2020, the Court granted the Secretary to the Department of Environment, Land, Water 
and Planning (the Secretary, and DELWP, respectively) leave to re-open its case to lead evidence 
concerning: 
• a new policy relating to old growth forest protection announced by the Victorian Government 

in November 2019, and  
• the impact of the 2019/2020 bushfires on old growth forest in East Gippsland. 

 
4. We are contacting you to seek a further independent expert report from you for use in the proceeding. 

The task that we ask you to undertake, as an independent expert, is to carefully consider and provide 
written answers to each of the below questions. 
 

5. Your report may be relied upon in the Court proceedings and, if so, you may be called to give oral 
evidence on the matters in your report.   

 
6. Please read carefully, and ensure that your report is compliant with, the enclosed Expert Witness 

Code of Conduct.   
 
Facts and assumptions  

 
Definition of old growth forest and growth stages 
 
7. Please assume that ‘old growth forest’ is defined as follows:  

 
“Old-growth forest is forest which contains significant amounts of its oldest growth 
stage in the upper stratum - usually senescing trees - and has been subjected to any 
disturbance, the effect of which is now negligible.”  

 
8. This definition is drawn from and explained in further detail in “A study of the Old-growth forests of 

East Gippsland”, 1994, published by the Department of Conservation and Natural Resources (also 
known as the Woodgate Study, a copy of which is enclosed), in particular at page 64, and the 
relevant growth stages are explained on pp 18-23.  We extract here three points from the definition 
on p 64 for ease of reference: 

 
5. More than one growth stage (senescing, mature or regrowth) may be present in the 

upper stratum. The oldest growth stage is the senescing growth stage and it must be 
present as a dominant codominant or subdominant component of the stand. When 
present in these proportions the senescing growth stage is considered to significantly 
influence the ecological processes of the stand (eg growth of younger trees, 
development of hollows, and nutrient cycling). 
… 

7. 'Dominant, 'codominant’ and 'subdominant’ refer to the area occupied by the crowns of 
a given growth stage in the upper stratum of the stand. They do not refer to the vertical 
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structure through the profile of the crown. (They broadly occupy >50%, 30-50% and 
11-50% respectively of the relative crown cover of the stand.) 
 

8. If regrowth growth stages are present they must be 'sparse' (generally less than 10% 
of the crown cover) of the upper stratum for the stand to qualify as old-growth. More 
regrowth than this probably Indicates a greater than negligible (ie. significant) 
disturbance. 

 
9. Please assume that the Woodgate Study means that a stand will not qualify as old growth forest if it 

has less than 10% crown cover in the senescing growth stage or greater than 10% crown cover in 
the regrowth stage. 
  

10. In relation to growth stages, Woodgate includes the following descriptions, table and diagram on 
p22-23:  

 
Initially, in the JUVENILE stage, all leaves have a juvenile form and grow on the main stem. 
As the seedling exceeds around 60 cm in height, second and third order branches develop. 
 
At the SAPLING stage, competing branches vying for dominance form a crown of small 
branches which is typically pointed in profile. The leaves may be a combination of juvenile, 
intermediate and mature forms. 

 
The POLE stage is characterised by a strongly developed main stem. Semipermanent branches 
growing on the main stem below the upper crown develop from some of the competing 
branches of the sapling stage, and the leaves are mostly mature. A young eucalypt enters this 
stage after it has gained a certain height, and the age at which it enters this stage is dependent 
on site quality. 
 
In the EARLY MATURE stage, large permanent 'shaping' branches develop and form the 
framework of the crown. Semi-permanent branches grow not only from the main stem but 
also from these permanent branches. 
 
The MATURE stage persists for a long time, and, although branches thicken, height and crown 
spread may change very little over this time in dense stands. As branches grow further from 
the main trunk and lose their apical dominance, epicormic shoots develop from dormant buds 
on the top and sides of the shaping branches closer to the main trunk. 

 
In the LATE MATURE stage the tree may develop large numbers of 'bayonets', dead branches 
from deceased leaf-bearing units, warts and burls, and some dead shaping branches. 

 
The OVERMATURE stage is characterised by declining crown leaf area. As major shaping 
branches are shed, epicormic growth develops from the trunk, to replace the lost leaf area, 
but which is never as persistent as the permanent shaping branches. The trunk and shaping 
branches are eventually weakened by fungal attack, causing shaping branches and often the 
top of the tree to fail and break. The trunk or tree bole is characteristically covered in burls 
and bumps. 
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11. Jacobs (1955) at p55-63 describes the growth stages of Eucalypts, please find this enclosed. Jacobs 

includes the following descriptions of the distinction between the Pole and Mature stages, at pp 59-
62: 
 

The Pole Stage. After it has gained a certain height which varies with the quality of the site, a 
young eucalypt enters the pole stage. In this stage the tree has a strongly developed mainstem 
and a crown outline like that of a sapling, but the larger lower branches are no longer quickly 
and cleanly shed (Fig. 55(B) ). The lower branches remain attached to the mainstem for a 
considerable time, but are subordinate to it and to the vigorous upper part of the crown which 
is still gaining height. The upper part of a pole crown is like that of a sapling. The semi-
permanent lower branches of a pole crown come from competing branches of an earlier sapling 
stage. They ramify until they themselves contain some of the zones to be seen in a sapling 
crown. In some ways they are like modified saplings growing outwards from the mainstem. 
They form leaf-bearing units which give the crowns of eucalypts their characteristic 
appearance, the mature crowns being made up of a number of such units arising from the 
mainstem or main branches. 
 
The Mature Stage. At a certain period of its life the eucalypt loses its pole form and develops 
large persistent branches. It becomes the structure we recognize as a mature tree. The 
difference between the pole and the mature tree is that in the pole the semi-permanent branch 
unit referred to in the previous paragraph grow from the mainstem. In the mature tree they 
grow also from the large persistent branches forming the framework of the crown. These 
persistent branches may be called the "shaping branches " because they decide the outline of 
the crown. The height at which forest eucalypts form the shaping branches of maturity varies 
with the quality of the site on which the trees grow. In low quality forest the boles may fork 
and develop major branches at a height of from 5 feet or less to 30 feet. Here the total height 
of the mature trees may be 50-70 feet. In high quality forest the pole stage may carry on until 
the poles are 80-100 feet high. The mature forest may then be around 150 feet high. If the 
veterans of the virgin forest were 250 feet in height, the new trees will grow upwards until 
they approach that height, but they are not likely to retain a pole form for more than about 
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100 feet. They will probably develop major branches at around 100 feet. One of these major 
branches will then gain dominance and carry height growth on. This may be repeated two or 
three times as a very tall tree gains height. 
 

Jacobs (1955) p62 
 

The 60% Old Growth Protection Rules 
 
12. The East Gippsland Forest Management Plan dated 1995 (the FMP), enclosed, states that “at least 

60% of the old-growth forest in each EVC will be protected in the SPZ and conservation reserves” 
(p25). The FMP: applies to the East Gippsland Forest Management Area (EG FMA) as mapped and 
described in the FMP; adopts the definition of “old-growth forest” at [7] above; and refers to 
“ecological vegetation classes” (EVCs), which are described as classes based on a combination of 
floristic, structural and ecological factors (p 24).  

 
13. The Planning Standards for Timber Harvesting Operations in Victoria’s State Forests 2014 (enclosed) 

state, for the EG FMA, that “the following proportion of each old growth forest EVC should be 
incorporated into conservation reserves or the SPZ: (a) all viable examples of rare or depleted 
(generally less than 10% of the extant distribution) old growth forest EVCs wherever possible; and 
(b) at least 60% of the extent of all other old growth forest EVCs present in 1995” (cl 4.6.4.4).  

 
14. Together, these old growth protection standards in the FMP and the Planning Standards are referred 

to in the questions below as the 60% Rules. 
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The 2019 Old Growth Protection Policy changes 
 
15. In November 2019, the Victorian Government announced the Old Growth Protection Policy, as 

follows:  
 
Background 
 
The Victorian Government has announced it will immediately end timber harvesting in old growth 
forest and phase out all native forest timber harvesting on public land by 2030. 
 
What is old growth forest? 
 
Old-growth forest is amongst our rarest forest communities and refers to groups of overstorey 
(canopy) trees that are reaching the end of their life and are not actively growing, and where there 
is minimal evidence of disturbance by things such as wind, logging and bushfire. Victoria has about 
420,000 hectares of old growth forest. About 320,000 hectares was already protected in parks and 
reserves and about 90,000 hectares was available for timber harvesting in state forest. These figures 
are based on current old growth models. 
 
How will old growth forest be protected? 
 
The old growth forest that occurs outside our parks and reserves occurs mostly in small, fragmented 
stands that can't be easily incorporated into our parks and reserves. For this reason, operational 
exclusions will apply, the boundaries of old growth forest stands will be marked in the field and 
timber harvesting operations will be excluded from working within those boundaries. 
 
Old growth maps and models will be used to assist in identifying and protecting old growth forest in 
the field. These are currently being updated as part of the forest values assessment program, a key 
part of the Victorian Government's $17.8 million investment in modernising Victoria's forest 
management framework. 
 
An update to the current old growth layer (MOG 2009) to account for disturbance events will be 
released in the coming week, with more substantive updates using LiDAR data being completed over 
the coming 12 months, with the first release slated for 30 November 2019. Where it is practical to 
do so, old growth forest will be included in Special Protection Zones. 
 
Who is responsible for protecting old growth forest? 
 
VicForests is responsible meeting this policy requirement, identifying and protecting old growth 
forests in its timber harvesting operations. To ensure appropriate independent oversight, the Office 
of the Conservation Regulator (OCR) has a role in monitoring and reporting on implementation, 
including ahead of these requirements becoming law. In coming weeks, OCR will be sharing its 
approach to oversight that will include details of audits and reporting. OCR is finalising step-by-step 
procedures for identification of old growth in the field, which will include simple criteria that can be 
measured in the field. These procedures will be released for public comment shortly, and while this 
occurs, VicForests will apply its interim guidelines for the protection of old growth forest. 
 
These protections will be given legal effect in the review of the Code of Practice for Timber Production 
that will start later this year. 
 

16. In December 2019, DELWP published a draft Field Guideline for Old Growth Forest Identification (the 
Draft OG Procedure). Between December 2019 and January 2020, it was reviewed by the RFA 
Scientific Advisory Panel to the Victorian Government, ecological consultants contracted in DELWP’s 
Forest Protection Survey Program, VicForests and Environmental Justice Australia (in its capacity as 
a key government stakeholder on environmental law reform as Victoria’s only community 
environmental legal service, and not on behalf of FFRC). Please find enclosed the Draft OG 
Procedure, together with the comments on that draft of the persons or entities just mentioned. 

 
17. We enclose the affidavits filed by the Secretary (Affidavits of Ms Christine Ferguson and Ms Eleanor 

Morrison) and VicForests (Affidavit of Mr James Gunn) which concern, and further detail, the Old 
Growth Protection Policy and the Draft OG Procedure, together with the impact of the subsequent 
2019/2020 bushfires on old growth forest in the EG FMA.  
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18. As noted in paragraph 40 of Ms Ferguson’s Affidavit, in December 2019 and February 2020, an 
ecological consultant conducted field testing of the Draft OG Procedure and provided DELWP with 
datasheets and a summary of its comments. Please find these field testing documents enclosed. 

 
19. On 27 July 2020, DELWP published the final Old Growth Forest Identification Field Assessment Tool 

(the OG Field Assessment Tool). Please find it enclosed. It describes the growth stages of forests 
as follows, on p13: 
 

 

Modelled old growth forest in the EG FMA 
 

20. Assume that it is accepted by all parties to the proceeding that: 
 
(a) In 1995 there was:  

• approximately 36,584ha of old growth forest, as modelled, in the Wet Forest EVC in EG 
FMA, 60% of which was protected by legislation/legislative instruments; 

• approximately 42,746ha of old growth forest, as modelled, in the Damp Forest EVC in 
EG FMA, 60% of which was protected by legislation/legislative instruments. 
 

(b) As at June 2017 there was: 
• approximately 22,252ha of old growth forest, as modelled, in the Wet Forest EVC in EG 

FMA, 18,208ha of which is protected by legislation/legislative instruments. This equates 
to current protection of 50% of the area of old growth Wet Forest that was present in 
1995 and 82% of the old growth Wet Forest that now remains; 

• approximately 23,088ha of old growth forest, as modelled, in the Damp Forest EVC in 
EG FMA, 14,346ha of which is protected by legislation/legislative instruments. This 
equates to current protection of 34% of the area of old growth Damp Forest that was 
present in 1995 and 62% of the old growth Damp Forest that now remains. 
 

(c) As at March 2020 there was: 
• approximately 15,887ha of old growth forest, as modelled, in the Wet Forest EVC in EG 

FMA, 13,379ha of which is protected by legislation/legislative instruments. This equates 
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to current protection of 37% of the area of old growth Wet Forest that was present in 
1995 and 84% of the old growth Wet Forest that now remains; 

• approximately 12,031ha of old growth forest, as modelled, in the Damp Forest EVC in 
EG FMA, 8,795ha of which is protected by legislation/legislative instruments. This 
equates to current protection of 21% of the area of old growth Damp Forest that was 
present in 1995 and 73% of the old growth Damp Forest that now remains. 

 
21. We enclose maps and tables concerning the impacts of the 2019/2020 bushfires on old growth 

forest, as modelled, referred to at paragraph 59 of Ms Ferguson’s affidavit. 
 
Questions 
 
The OG Field Assessment Tool 
 
1. What differences, if any, are there in the growth stages used in Woodgate/Jacobs, on the one hand, 

and the OG Field Assessment Tool, on the other? In particular but without limitation, please address 
whether, in your opinion: 
a. the DBHOB descriptions of the growth stages in the OG Field Assessment Tool are consistent 

with Woodgate/Jacobs;  
b. the height descriptions of the growth stages in the OG Field Assessment Tool are consistent 

with Woodgate/Jacobs; 
c. the Early Mature growth stage described in Woodgate/Jacobs is separately described in the OG 

Field Assessment Tool and, if not, please identify which growth stage description in the OG 
Field Assessment Tool would be most likely to capture trees in the Early Mature stage; 

d. the Late Mature growth stage described in Woodgate/Jacobs is separately described in the OG 
Field Assessment Tool and, if not, please identify which growth stage description in the OG 
Field Assessment Tool would be most likely to capture trees in the Late Mature stage; 

e. the description for the Regrowth stage in the OG Field Assessment Tool captures only those 
trees within the Regrowth or Pole stages described in Woodgate/Jacobs; 

f. the description of the Mature Growth stage in the OG Field Assessment Tool captures all trees 
in the Early Mature and Mature growth stages in Woodgate/Jacobs; 

g. the description of the Senescing Growth stage in the OG Field Assessment Tool captures all 
trees in the Late Mature, Over Mature and Senescing growth stages in Woodgate/Jacobs. 
 

2. The OG Field Assessment Tool refers to tree age in its growth stage descriptions. Can Eucalypt tree 
age be reliably estimated from sight in the forest? 
 

3. The OG Field Assessment Tool distinguishes between Ash and Mixed Species forests in the growth 
stage descriptions. Are Wet and Damp forests in East Gippsland usually Ash type forests or Mixed 
Species forests?  
 

4. The Old Growth Assessment Tool calculates the proportion of stems in each growth stage, whereas 
Woodgate calculates the proportion of crown cover in each growth stage. Do the proportion of stems 
often equate to the proportion of crown cover for each growth stage in a forest?  

 
5. If no to 4, assume a stand will be disqualified from old growth if it has <10% senescing or >10-15% 

regrowth. Is a forest stand more likely to qualify as old growth where those growth stage proportions 
are counted by stems or crown cover? 

 
6. Is the basal sweep process described on pp 14-15 a reliable method of determining the proportion 

of trees of each growth stage in an area of possible old growth forest? 
 

7. In your opinion, how commonly would an old growth forest in the Wet or Damp EVCs in East 
Gippsland have: 
a. a proportion of anywhere between 16-89% stems or crown cover in the Early Mature growth 

stage? 
b. a proportion of >10% stems or crown cover in the Late Mature growth stage but <10% 

Overmature? 
c. a proportion of >15% regrowth stems but <10% regrowth crown cover? 
d. a proportion of <10% senescent stems but >10% senescent crown cover? 
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8. Does the field testing conducted using the Draft OG Procedure provide scientific confidence as to the 
reliability of the final OG Field Assessment Tool for identifying old growth forest within the definition 
in Woodgate/Jacobs? 
 

9. Please assume that VicForests staff will apply the OG Field Assessment Tool and will exclude those 
areas that the Tool identifies as old growth forest from logging operations. How effective or otherwise 
will application of the OG Field Assessment Tool be in identifying old growth forest (as defined in 
Woodgate/Jacobs) in the Wet and Damp EVCs in the EG FMA and in implementing the 60% Rules for 
those EVCs, including in comparison to other methods, such as placing all modelled old growth forest 
in those EVCs in SPZ? 
 

10. Assuming VicForests staff apply the OG Field Assessment Tool, will it be likely to avoid serious or 
irreversible damage to old growth forest as defined in Woodgate during logging operations?  

 
The OG Protection Policy 
 
11. Please assume that VicForests staff will apply the OG Field Assessment Tool and will exclude those 

areas that the Tool identifies as old growth forest from logging operations, and DELWP will “where 
practical” include those areas in SPZ. How effective or otherwise will the Old Growth Protection Policy 
be in protecting old growth forest (as defined in Woodgate/Jacobs) in the Wet and Damp Forest EVCs 
in the EG FMA and in implementing the 60% Rules for those EVCs?  

 
12. From a practical perspective, can the boundaries of the forest management zone spatial layer 

(FMZ100) be adjusted to map as SPZ all MOG in the Wet and Damp Forest EVCs, including smaller 
or fragmented parts? 

 
13. If SPZs over small areas of modelled old growth forest also include some adjacent forest that is not 

presently old growth forest, will the protection of the latter contribute to protection or recruitment of 
old growth forest? 

 
Ecological importance of remaining old growth forest 

 
14. Having regard to the decline in the area of old growth forest in the Wet and Damp Forest EVCs, as 

modelled, in the EG FMA between 1995 and 2020 (referred to at paragraph 20 above), please 
describe the ecological importance, if any, of such old growth forest as remains. 
 

Other matters 
 
22. Please ensure that your report contains (either in its body or as an annexure) each of the items 

identified in paragraph 3 of the Code referred to in paragraph 6 above, including:  

(a) an acknowledgement that you have read the Expert Witness Code of Conduct and confirm that 
you understand it and agree to be bound by it (paragraph 3(b)); 

(b) your qualifications as an expert on the issue the subject of the report (paragraph 3(c)): you 
should set out your qualifications, training, study, practical experience and memberships of 
relevant committees, associations or professional bodies. 

(c) the facts, or assumptions of fact, on which the opinions in the report are based (this letter of 
instructions may be annexed to your report) (paragraph 3(d)). If you have assumed any other 
facts that are not contained in this letter please clearly state them in your report;  

(d) your reasoning for each opinion expressed, and the literature or other material relied upon for 
each opinion stated in report (paragraph 3(e)), which includes your experience where that is 
relied upon in support of an opinion. Each question should be answered separately and restated 
at the beginning of each answer. If your report is lengthy, please include a summary of your 
opinions at the beginning of your report (in a form similar to an executive summary) and, if 
appropriate, at the beginning of each relevant section; 

(e) if applicable, that a particular issue falls outside your field of expertise (paragraph 3(f)); 

(f) detailed citations to any literature or other materials, and the opinions of any other persons, 
utilised in support of the opinions (see paragraphs 3(e) and (h)); 
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(9) 

(g) any examinations, tests or other investigations on which you have relied, including details of 
the qualifications of the person who carried them out (paragraph 3(g)). You should annex this 
letter and all annexures to your report;  

(h) if you believe your report may be incomplete or inaccurate without some qualification, the 
qualification must be stated in the report (paragraph 3(j)); 

(i) if you consider that your opinion is not a concluded opinion because of insufficient research or 
insufficient data or for any other reason, this must be stated when the opinion is expressed 
(paragraph 3(k)); and 

(j) a declaration that you have: 

… made all the inquiries which [you] believe are desirable and appropriate, (save for any 
matters identified explicitly in the report) and that no matters of significance which [you] 
regard as relevant have, to [your] knowledge …, been withheld from the Court.  

Please include a list of any materials referred to in preparation of your responses to the above questions. 
Please let us know if any further documents would assist including any further exhibits to the enclosed 
affidavits.  
 
We would be grateful to receive your report by 14 August 2020. If this is not possible, please let us know 
when you would expect to be in a position to complete the report. 
 
Please contact the writer in writing if you have any queries. 
 
Enclosures 
 
1. Expert Witness Code of Conduct; 

2. The Woodgate Study; 

3. Jacobs 1955, pp 55-63; 

4. (a) The East Gippsland FMP (1995); (b) The East Gippsland FMP Amendment (1997); 

5. Planning Standards for timber harvesting operations in Victoria’s state forests 2014; 

6. Affidavits of Christine Ferguson affirmed 27 July 2020; 

7. Affidavit of Eleanor Morrison affirmed 24 April 2020; 

8. Affidavit of James Gunn affirmed 17 July 2020; 

9. Draft Old growth forest field identification procedure (November 2019) (Draft OG Procedure); 

10. Review of draft Old growth forest field identification procedure by (a) RFA Scientific Advisory Panel 
to the Victorian Government; (b) Ecology Australia; (c) VicForests; (d) Environmental Justice 
Australia;  

11. Ecology Australia field testing documents; 

12. Final Old growth forest identification Assessment Tool (July 2020) (OG Field Assessment Tool); 

13. Maps & tables re 2019-20 fire impacts on MOG – Exhibits CMF-17 to CMF-23 to Ferguson Affidavit. 

 
Yours sincerely 

 
Danya Jacobs 
Senior Lawyer 
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FOREWORD 

The concept of old-growth forest has come to prominence in recent years as 
conservation and resource use issues have captured the attention of the public and 
governments; yet until very recently there has been no generally accepted definition 
of what constitutes old-growth forest and therefore the extent and composition of 
these forests has never been quantified. 

The issue of old-growth forest was one of many addressed in 1992 by federal, state 
and territory governments, in the process leading to the National Forest Policy 
Statement, a strategy for the ecologically sustainable management of Australia's 
public and private forests. The policy statement outlines an agreed approach to 
conserving and managing old-growth forests, including the need to undertake 
assessments as a prelude to developing strategies for their protection, and the 
formulation of appropriate management plans. 

In early 1991, however, Victoria had already begun a study of the age classes, 
disturbance history and floristic composition of the forests of the East Gippsland 
Forest Management Area, comprising just over one million hectares; This Old-growth 
Forest Study was undertaken by field surveys over 12 months (focusing on those 
primary characteristics which could be measured objectively, consistently and 
efficiently) using remote sensing techniques, and building on existing informat.ion 
.contained in maps, computer databases and archives. 

This document is the result of that study. Firstly, it develops a working.definition · 
of old-growth forest and a standard methodology for surveying, assessing and 
classifying forest of different age classes and vegetation communities, an approach 
which can be applied to other forest areas of the state. Secondly, it provides detailed 
maps of the old-growth forests of East Gippsland which will be used in the next stage 
of the regional a·ssessment of national estate values in the East Gippsland Forest 
Management Area being undertaken jointly by the Department of Conservation and 
Natural Resources and the Australian Heritage Commission. 

The results of the study will also be important in the preparation of the Forest 
Management Plan that will document the actions to be taken within State forest to 
ensure the maintenance of these and other important natural values whilst also 
providing for the production of a range of goods and services for the benefit of this 
and later generations. 

I wish to acknowledge the support of the Commonwealth in this study by way of 
funding through the East Gippsland Forest Agreement and the National Forest 
Inventory. This study is the first of its kind in Victoria and will provide the basis for 
future studies of old-growth forest elsewhere in Victoria. 

1J\ ___ 
Alan Thompson 
Secretary, Department of Conservation and Natural Resources 
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SUMMARY 

The concept of old-growth forest embraces both tangible and intangible 
characteristics, and in recent years there has been considerable debate over its 
definition. At the commencement of this study, there was no agreed definition at the 
national level in Australia that could be readily used to physically delineate these old
growth forests. 

Old-growth forest was one of many issues addressed in 1992 by the federal, state 
and territory governments, culminating in the National Forest Policy Statement which 
is a strategy for the ecologically sustainable management of Australia's public and 
private forests. 

. The. National Forest Policy Statement sets out an agreed approach to conserving 
and managing old-growth forests, including the need to undertake assessments as a 
prelude to developing strategies for their protection, including the formulation of 
appropriate management plans. This document describes the results of the study of 
old-growth in East Gippsland, the first such assessment to be conducted in Victoria. 

The study area comprises the most easterly region of the state of Victoria, in 
Australia's south-east. Of the total area of 1.22 million hectares, 87% is public land 
and 13% is private property. Forest extends over 977 802 hectares (81 %) in the study 
area, with 918 833 hectares on public land and 58 969 hectares on freehold land 
(Chapters 1 and 4). 

This study has examined the spectrum of characteristics of old-growth forest; from 
the tangible (including growth stage, disturbance and species) to the intangible 
(including aesthetics and antiquity). The study concentrated on those primary 
characteristics that are most closely associated with the term old-growth forest, that is, 
forest age and disturbance. A range of existing definitions of old-growth forest was 
also examined (Chapter 2). 

The study determined that a practical approach was required to clearly delineate 
old-growth forest. This approach should be applicable to all forests and form part of 
a methodology that is consistent and repeatable. The study firstly defined forest as 
'all woody vegetation with potential height generally greater than 5 metres and crow!J. 
cover projection generally greater than 10%'. The survey parameters used to 
delineate old-growth characteristics in this study were growth stage and crown cover 
of the upper stratum, forest type (dominant species, density and height), ecological 
vegetation class (reflecting floristics and ecological processes) and disturbance type 
and level. Most were mapped using remote sensing techniques, field checking and the 
collation of arch'ival records (Chapter 3). 

Although forests are dynamic entities, the trees in these forests all pass through a 
series of definable growth stages. For simplicity these are described as regeneration, 
regrowth, mature and senescing. In practice any forest stand may comprise one or 
more of these growth stages. Each growth stage w~s identified and mapped by aerial 
photo interpretation and ground checking. Growth stages were mapped for all forest 
areas, irrespective of land tenure. This study identified 218 combinations of growth 
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stages within the study area and these are summarised to 32 combinations for the final 
analysis (Chapter 4). 

The morphological characteristics of the growth stages are dependent upon the 
structural (height, density) and floristic properties of the forest. Thirty-one structural 
forest types were described using earlier mapping from the 1970s (Chapter 5). 
Floristic properties (floristic vegetation communities), delineated by earlier studies 
were _signific~nt_ly refin~d during this study by reference to the existing forest typ~ 
mappmg, flonstic mappmg, floristic databases, and maps of geology and climate, to 
produce maps of ecological vegetation classes. This study has demonstrated clear 
relationships between vegetation structure, floristics and the ecological processes 
within a particular environment, and in doing so has described and mapped 44 
ecological vegetation classes for all native vegetation on public land within the study 
area. Four ecological vegetation classes, Lowland Forest (245 131 ha), Damp Forest 
(238 288 ha), Shrubby Dry Forest (209 982 ha) and Wet Forest (90 288 ha) to¥ether 
account for 76% of the public forest estate (Chapter 6). 

Eight disturbance types were comprehensively researched from existing records 
and ~apped _for th_e . study area. These were agricultural clearing, clear felling, 
selective loggmg, mmmg, grazing, dieback, wildfires, and fuel reduction burns. Areas 
for which there is no disturbance record are described as undisturbed,. although it is 
acknowledged that fire at least has probably affected all forests at some time in the 
past. All disturbances were considered to be un-natural (human-induced in the 
context of post-European settlement) except wildfire (Chapter 7). 

Limited tree ageing (dendrochronology) studies were undertaken for eight trees 
from the regrowth, mature and senescing growth stages of Damp Forest in the Cobon 
forest block. Damp Forest is the second most extensive ecological vegetation class in 
the study area. Senescing trees in the oldest growth stage were found to be between 
260 and 311 years old, and approximately twice the age of the trees in the mature 
growth stage. The studies suggest that, in this vegetation class, senescence begins at 
about 250 years of age. Even larger and older trees were present but were not 
sampled . due to the risk of injury to the tree faller. The mature trees sampled were 
between 158 and 171 years of age, and the data suggest that these trees could be 
expected to remain in the mature growth stage for about another 80 years. A 300 
year forest ~ire history was also derived and this indicated that 12 fires passed through 
the stand with an average frequency of 22 years. There was no conclusive evidence of 
an increase in fire frequency at this site since European settlement (Chapter 8). 

From the outset it was assumed that old-growth forests are composed of the oldest 
an_d least disturbed forest stands for a given ecological vegetation class. The two 
pnmary characteristics which were pre-eminent in delineating old-growth forests were 
growth stage and disturbance level (Chapter 9). 

Old-growth forest is therefore defined as: 

Forest which contains significant amoun~s of its oldest growth stage in the 
uf!per stratum - usually senescing trees - and has been subjected to any 
disturbance, the effect of which is now negligible. 

The de~nition is accompanied by a set of important technical notes which expand 
and ex_pl~m the ~efinition to facilitate the mapping of old-growth forest. Jn general 
terms it is a refmement of the National Forest Policy Statement definition of old
growth forest. In an ecological context, forests which have been subjected to either 
natu~al or un-natural disturbances some time in the past may once again be 
considered old-growth provided they meet the growth stage requirements and have 
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recovered their structural and floristic properties. However, from an intangible 
perspective these same forests may be considered to have been significantly affected 
by un-natural disturbance and could be excluded from consideration as old-growth. 
The importance of these intangible characteristics was recognised by the study, 
however they were not used to assist in the identification of old-growth forest. Further 
work is needed to clarify the role .of these intallgible characteristics in assessing the 
range of values within the old-growth domain (Chapter 9). 

The information gathered during the study was entered into a geographic 
information system and an analysis procedure was developed to assess, rank, classify 
and describe forests according to their disturbance level, growth stage, ecologieal 
vegetation class and forest type. The disturbance levels comprised undisturbed, 
negligible natural, negligible un-natural, significant natural and significant un-natural 
disturbance. This allowed old-growth forest to be derived and mapped (Chapter 10). 

Old-growth forest was identified on 21.2% (224 364 hectares) of public land, 
occurring in 26 of the 33 forested ecological vegetation classes. About 75% of the 
identified old-growth forest occurred in three ecological vegetation classes; Shrubby 
Dry Forest (88 013 ha), Damp Forest (42 749 ha) and Wet Forest (36 585 ha). Only 
3.5% of all forest on public land was found to be undisturbed, 47% negligibly 
disturbed and 49.5% significantly disturbed. No old-growth forest was mapped on 
freehold land due to the assumed high levels of disturbance. The study found that 
old-growth forests vary greatly in appearance from the cathedral-like Wet Forests to 
the stunted and gnarled Coast Banksia Woodlands (Chapter 11). 

The old-growth forests identified in this way are a snapshot in time. Forests are a 
dynamic entity and the distribution of old-growth forest will change as a result of the 
forces of nature and human management. Careful and active management will be 
required to ensure that the old-growth forest domain is maintained on an ecologically 
sustainable basis. This management will require an understanding of the essential 
values of old-growth forest, including fauna va1ues, naturalness values and intangible 
values which have not been considered in detail in this study. Such values warrant 
further analysis in order to identify their position in the context of the broader old
growth domain (Chapter 12). 

The study has therefore addressed the key words in the term old-growth forest, 
firstly by defining forest, secondly by assessing the relative age of forests through 
analysis of growth stages, and finally by considering the implications of disturbance 
through the examination of a range of disturbance types and levels. This approach 
has lead to a definition of old-growth forest and, more importantly, has established a 
method for both delineating these forests in practice and for describing their values. 

The old-growth survey has provided a comprehensive information base, including 
maps, for the East Gippsland forests, which will enable the Department of 
Conservation and Natural Resources to meet its commitments under the National 
Forest Policy Statement. 
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1.1 BACKGROUND 
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INTRODUCTION 

In February 1990 the Victorian and Federal governments entered into an agreement 
to formalise a decision-making process to be used by the respective governments in 
deciding under what conditions timber harvesting would be undertaken in the forests 
of East Gippsland, which were listed on the Register of the National Estate. 

This agreement, known as the East Gippsland Forest Agreement, was designed to 
seek prudent and feasible alternatives to timber harvesting in National Estate forests 
within the East Gippsland Forest Management Area. Under the East Gippsland Forest 
Agreement the Commonwealth Government, through the Department of Primary 
Industries and Energy, provided funding over two years for a number of projects, one 
of which was this study of old-growth forests. Funding of this study was also assisted 
by the National Forest Inventory as part of its regional inventory program. 

In February 1991 the then Victorian Department of Conservation and 
Environment (DCB) entered into an agreement with the Australian Heritage 
Commission to investigate, identify and assess national estate values in the forests of 
East Glppsland. The Agreement acknowledged that, because old-growth forests have 
particular value under the criteria for assessing national estate significance, it would be 
necessary to undertake a definitive study of these forests. To this end, a five-person 
study team was established in June 1991, along with a Technical Advisory Committee 
(TAC) to provide guidance and expert advice on the old-growth study. The TAC 
comprised scientists with relevant technical qualifications and included representatives 
of organisations with policy and management responsibilities. 

A national workshop on old-growth forest attributes held by the National Forest 
Inventory in May 1991 discussed the key attributes of old-growth forest, and its 
findings significantly influenced the design of this study. 

At the time of commencement of the study, the Resource Assessment 
Commission's (RAC) Forest and Timber Inquiry was well under way. In its final 
report in 1992, the RAC made specific recommendations about old-growth forest, 
recognising the need for appropriate definitions and consistent management 
principles to be part of a national forest strategy which included the following 
elements: 
• an acceptance of the urgent need for Commonwealth, State and Territory 

governments to conduct a systematic and comprehensive survey and inventory of 
unlogged and ecologically mature forests to identify old-growth attributes and 
determine the extent of old-growth forest; and 

• a clarification of the distinction between ecologically mature forests, negligibly 
disturbed forests, unlogged forests, and old-growth forests. 

1 
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Following the RAC inquiry, and after the completion of the field component of 
this survey, the National Forest Policy Statement was signed by the Commonwealth, all 
states and territories in December 1992, with the exception of Tasmania. This 
Statement outlines an agreed approach to conserving and managing old-growth 
forests, a basic element of which was that the relevant state agencies would, as a matter 
of high priority, undertake an assessment of old-growth forest The study is the first 
of its kind in Victoria and possibly Australia. The early initiative taken by Victoria in 
commencing its survey in East Gippsland is consistent with the subsequent directions 
of the National Forest Policy Statement. 

1.2 STUDY OBJECTIVES 

The primary purpose of the study was to describe the characteristics, attributes and 
values of the range of age classes in the forests of East Gippsland with a major focus 
on the older age classes. 

The specific objectives of the study were as follows: 
• Undertake a field survey, using aerial photographs and satellite imagery and data 

obtained from other sources, to determine the nature and extent of older forests 
on all classes of land in the study area. Gaps in the existing databases were to be 
identified as a precursor to this study. 

• Undertake research into, and analysis of, historical data and archival records 
relevant to the use and utilisation of lands and forests in the study area. 

• Define a set of age classes of forest that .are ecologically significant and that 
would facilitate modelling of spatial and temporal changes in forest age structure 
for management and research purposes in the future. 

• Assess and map the nature and degree of human induced disturbance and its 
impact on the environment using quantitative measures such as weed indices, 
dendrochronology and growth staging. 

• From this information, create a digital database and integrate this with other data 
layers in the Department's Geographic Information System (GIS) for analysis at a 
scale of 1: 100 000. These layers were to include topography, logging and fire 
history, forest type, floristic vegetation, land systems, land tenure and land use. 

• Using overlay analysis techniques, identify and describe the attributes of old 
growth forests in the study area as well as their natural and cultural values. 

A detailed description of the original project brief, schedule and costings is given 
in Appendix A. 

1.3 STUDY AREA 

The study area is the East Gippsland Forest Management Area (EGFMA), one of 
·fifteen forest management areas in Victoria identified in the Timber Industry 
Strategy. It comprises the most easterly region of the state and is sparsely populated, 
with Orbost being its major population centre. It covers that part of Victoria south of 
the Black-Allan Line (the straight eastern 'Section of the NSW-Victoria border). The 
western margin is defined by various features, including the main ridge of the Great 
Dividing Range, the Timbarra River, and various forest roads and tracks. The southern 
and eastern boundaries are formed by the coastline from Gabo Island to Lakes 
Entrance. The location of the study area is shown in Map 1. 

2 

IN1RODUCTION 

Geomorphologically the study area has a wide variety of landforms th t 
through coastal dunes and plains to dissected foothills and a hinterland th ta . range 
over 1400 m 'th · f · a nses to 
rest of v· ':I a V~Iety o~ mter?1ontane basins and montane plateaus. Unlike the 
s read Ict~na the climate is subjected to a strong easterly influence. Rainfall is 
~ d even Y throughout the year and ranges from less than 700 mm in th · 

s a ow country of the upper Snowy River to 2000 mm on the Errinundra e ram 
The average rainfall is in the range of 900-1000 mm. Plateau. 

~li/: :i;!69~~5 h~~ ~: ::h:id t~=-~G~\!~~s~I !:!:e~~.,:::,"~~~ ~":s~ 
ar:~p~ian~1 and parts of ?ther Lan~ Conservation Council (LCC) study areas (Alpine 

. PP and Lakes Hmterland) mclude the reservation of 415 000 h (4001. f h 
pubhc land) as t · 1 k a 10 o t e 

. na Iona par and other conservation reserves and 643 000 h (60% f 
p~~~~e llan~ .as predo~inantly State forest: The relationship between publicaland ::d 

p A tot: o;~:~o~~ I~a ~? ;bl~~gtther. with a broad cl~ss~fication of public land use. 
National Estate Of this 83: . 't:d m .the EGFMA Is listed on the Register of the 
16% . . . , . o IS w1 m nat10nal parks and other conservation reserves 

doc(70 109 ha) IS Wlthm State forest, with the remainder (2724 ha) being freehold 
an ommonwealth Jand. 
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2 

CONCEPTS AND DEFINITIONS OF 

OLD-GROWTH FOREST 

2.1 INTRODUCTION 

Over the past decade 'old-growth forests' have been the subject of debate amongst 
both the scientific and the wider communities in Australia and overseas. Widespread 
alteration of the world's forests has resulted in a reduction in total forest area and the 
fragmentation of remaining forests into progressively smaller patches isolated by 
agricultural, industrial or urban development or regrowth forests (Harris, 1984). 

The 'natural' environment in Australia has developed as the result of extensive 
Aboriginal influence. Contemporary custodians of the Australian landscape are 
seeking to understand, manage and conserve this natural environment. It is in this. 
context that the impact of European occupation is generally viewed as having had an 
'un-natural' impact on the environment. 

Within Australia, extensive modification and loss of forest ecosystems since 
European occupation has led to a perception that old forests are now rare and 
diminishing (Humphries, 1990), yet there has been no generally accepted definition 
of what constitutes an 'old-growth forest' and little is known of the extent and 
distribution of remaining 'old-growth forests' (Resource Assessment Commission, 
1992). The concept of old-growth varies according to different viewpoints, 
encompassing a complex mixture of measurable ecological attributes of forest 
ecosystems and intangible personal values associated with experience of the forest 
environment (Resource "Assessment Commission, 1992). For some people, old-growth 
forests are significant for their antiquity and the sense of spirituality which they 
invoke. They can also be significant for the high-value timber they· may contain. 

From an ecological perspective, old-growth forests are considered to be significant 
for their diversity of structure (Resource Assessment Commission, 1992), low rates of 
change in composition and structure (Dyne, 1991 ), and complex ecological 
relationships involving many wildlife species and other organisms (Franklin and 
Forman, 1987). Whilst all these viewpoints are important, there is consensus that any 
definition of old-growth should have an ecological basis (Thomas et al., 1988; Early, 
1990; Scotts, 1991). The issue of defining old-growth is complicated, however, by the 
different characteristics of old-growth evident in different forest types, and the various 
types and degrees of disturbance which may preclude old age forest from being 
considered 'old-growth' forest. 

2.2 CHARACTERISTICS OF OLD-GROWTH FORESTS . , '·:·:.· 

A}though it may be difficult to generate a single definition of 'old-growth' forests, a 

5 

12



A STUDY OF THE OLD-GROWTH FORESTS OF EAST GIPPSLAND 

range of factors have been recognised as providing a quantitative description of the 
old-growth state (Dyne 1991). These q-IARACTERISTICS may be described as 
ATTRIBUTES tha!. contribute to the description of the forest and DISTURBANCE 
INFLUENCES which either physically or metaphysically influence the state of old
growth forest. They can be summarised as: 

• structural and functional attributes, which are either measurable or inferred, and 
which directly contribute to a description of the old-growth state; 

• contextual attributes, partially measurable and partially a function of human 
perceptions; 

" intangible attributes, difficult to measure and largely a function of human 
perceptions; and 

" disturbance influences which diminish, or detract from, the old-growth state. 

The correlation between various characteristics and old-growth forests can vary; 
some characteristics (PRIMARY old-growth characteristics such as age) have a high 
correlation with old-growth forest, whilst others (SECONDARY old-growth 
characteristics such as type of habitat) have a weaker correlation and may also be 
found in younger forests. 

Structural attributes 
Physical structure is among the most recognisable features of old-growth forests. 
Aspects of tree morphology such as tree height, tree diameter, crown dimensions and 
presence of hollows meet many of the commonly perceived attributes of old-growth 
forest and are frequently used in existing definitions. 

Age is often used as a criterion to define old-growth forests, and may be a measure 
of the likely development of hollows in branches and boles (Humphries, 1990). 
Although strong correlations have been shown between morphological criteria and 
the age of individual trees or stands (Mackowski, 1984), age may or may not have a 
direct relation to the physical state of development of a tree or stand. Thomas et al. 
(1988) observe that the age of trees should not be the sole measure of the old-growth 
condition, because structural characteristics develop over different lengths of time 
depending on site conditions and stand history. From a practical point of view, 
assigning ages to south-eastern Australian forests is often difficult, because most 
Australian trees, with some exceptions, produce growth rings that are determined by 
the vagaries of the growing seasons and ring counts do not necessarily correlate with 
distinctive annual seasons, as they do in the cool temperate regions of the northern 
hemisphere (Banks, 1982). 

The developmental stages of a forest can also be included in definitions of old
growth forest and are often referred to in terms of the growth stages of individual 
trees (Early, 1990). These growth stages have been variously described by forest 
scientists as regrowth, mature and overmature (Jacobs, 1955), and by ecologists as 
regrowth, ecologically mature or old (Franklin et al., 1981). 

The typical growth stages of old-growth forests vary with floristic composition, 
' structural forest type and site quality, being influenced by aspect, altitude, soil type, 
geology and climate. The floristic composition of forests determines both the 
morphological properties of forest growth stages and the effect that various 
disturbances will induce. Lowland forests in East Gippsland experience frequent fires 
(Christenson and Maisey, 1987) and typically exhibit a multi-aged structure with a 
variety of growth stages because of the resilience of the dominant overstorey species 
to such fire regimes. In contrast the natural fire regime of damper forests is less 
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frequent, but the fire intensity may be much higher (Early, 1990). Occasionally, in 
the Alpine Ash (Eucalyptus delegatensis) dominated Montane Wet Forests of East 
Gippsland, a severe wildfire will kill all the standing overstorey in a small area and an 
even-aged forest will develop. Regeneration and recovery of mature trees of the 
dominant tree species is therefore dependent upon both the adaptations of the species, 
and the severity of disturbances such as wildfire or severe storms. 

Functional attributes 
Ecological functions of forest ecosystems include reproduction, energy flow, 
conservation and cycling of nutrients, and regulation of water flow (Franklin et al., 
1981). The primary functional attributes of old-growth forests are closely related to 
structural characteristics. 

Although old-growth forests are regarded as having low productivity because of 
their low or negative net growth rates in standing (living) biomass (Resource 
Assessment Commission, 1992), total organic matter (living and dead) continues to 
increase in old-growth forests, mainly in the form of woody debris and fallen logs 
which accumulate more rapidly than they decompose (Franklin et al., 1981; Ashton, 
1986). 

The slow decomposition of dead matter through the actions of micro-organisms, 
plants and fungi through a 'closed-cycle, detrital-based system' (Odum, 1971) leads 
to extremely conservative ecosystem functioning where energy and nutrients are 
tightly retained (Franklin et al., 1981). 

In old-growth forests in the USA, large accumulations of carbon and nutrients in 
trunks and logs (biological legacies) are considered to be a significant source of 
stored energy and nutrients and one which can bridge major disturbances such as 
wildfire, unlike more easily burned organic components such as leaves on the forest 
floor (Franklin et al., 1981 ). In Australia research has shown that the amount of 
nutrients in the trunks is concentrated in the sapwood or leaves which provide a 
potential buffer of nutrients from low-level fires. Nutrients may also be made 
available to old-growth systems through biological activities; for example, the amount 
of nitrogen fixed by lichens and bacteria in old-growth Douglas-fir forests in the 
USA is significantly higher than the amount fixed in young regrowth forests 
(Franklin et al., 1981). 

Organic debris and fallen trees also play an important functional role in streams in 
older forests, creating a diversity of habitats and stabilising channels and sediment. 
Beside physically shaping small streams, large logs are rarely moved downstream and 
must therefore be biologically broken down in situ, providing a major source of 
energy and nutrients for the stream ecosystem (Franklin et al., 1981 ). 

?ther important functional attributes of old-growth forests include the 
mamtenance of "gene pools, amongst them the range of species available for 
rec?lo~isi~g .an area after a severe disturbance; and the ability of the ecosystem to 
mamtam its mtegrity over the longer term (Dyne, 1991). These functional attributes 
are less closely associated with old-growth forests and may be seen as secondary 
characteristics. 

Contextual attributes 
Th · b·1· · e via 1 tty of a particular patch of old-growth forest depends on its structural 
characte~stics (content), its size and shape (configuration), and may also depend on 

. the matnx of forest age class and disturbance histories within which it occurs 
'. . ~context). Patches of old-growth forest fragmented by clearing or harvesting (or 
· oth) may become so small and isolated that their continued existence. is threatened 
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by microclimatic change and by the lack of connectivity with similar patches, and 
they may ultimately become at risk of ceasing to function as habitats for fauna 
dependent on old-growth forests (Lindenmayer 1992a). Remnant old-growth 
'islands' could be degraded by edge effects and isolation and hence not maintain 
their complement of fauna and flora or . the processes of evolutionary development 
which may characterise larger stands. There is, however, very little knowledge of the 
specific role of contextual attributes in the long-term survival of old-growth forest 
stands. 

Naturalness of forests is an important issue in its own right, but it is also considered 
to be an important contextual attribute of old-growth forests. Usher 1986 (cited in 
Early, 1990) notes that 'the more natural an ecosystem, the more it tends to be 
valued. This is not only because of the variety of plants and animals that it contains, 
but also because other features of the ecosystem may have been conserved'. These 
naturalness qualities can be partially measured by biological surveys or indirectly by 
using a measure of remoteness from access and settlement such as that used in the 
assessment of 'wilderness' values by Preece and Leslie (1987). 

Intangible attributes 
Old-growth forests can have highly significant, non-scientific values, which are less 
easily defined than those with a scientific basis but which are no less important 
(Early, 1990). These 'intangible' values stem from personal experiences and include 
feelings of a sense of beauty or wonder, or of spiritual uplifting (Resource Assessment 
Commission, 1992). They may also include perceptions of aesthetic quality, antiquity 
and grandeur. The cultural and religious relationships of Aboriginal peoples to the 
land is an example of the influence of these values. 

There is a view that once the values associated with intangible attributes are known 
to have been modified by disturbance, they can never be replaced. 

Disturbance influences which affect old-growth attributes 
Part of the value placed on old-growth forests in Australia relates to the clearing and 
modification of forests over the 200 years since European settlement (Early, 1990). 
Much of the remaining older forest has been changed by a number of disturbances 
which vary greatly in their intensity, spatial extent, the time taken for their 
consequences to become apparent and the time needed to recover from the 
disturbance. The effects of different disturbance types upon physical and biological 
characteristics also vary according to forest type and are not well-understood, as most 
research on disturbances is both short-term and limited in its scope (Resource 
Assessment Commission, 1992). 

The significance of disturbances on the intangible attributes of old-growth forests 
can be perceived as varying according to whether they are human-induced 
(anthropogenic) or not human-induced (natural). Some types of natural disturbances 
(for example, wind and precipitation) are essential to the maturation processes of 
forests and are not normally regarded as disturbances which degrade old-growth 
attributes unless they rise above a significru:it level. Many disturbances, however, result 
from human influence and their effects on the old-growth attributes of a forest stand 
~ay be regarded as long-lasting and even irreversible. This view, of course, supposes 
that human-induced disturbances are not natural, an issue that is also highly 
contentious given that the Australian environment has been significantly influenced 
by aboriginal Australians for many thousands of years. 

The selective logging of older forests practised in the past may have left the 
original old-growth structure and composition reasonably intact (Early, 1990), 
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although tree species composition may have been modified through the depletion or 
removal of species highly valued for timber. Nonetheless, the structural features and 
floristic diversity of such selectively logged forests are regarded as being important to 
wildlife. when present in comparable proportions to those in undisturbed forests 
(Jenkins' and Recher, 1990; cited in Humphries, 1990). Under current forest 
management practices, some areas of older forest are removed and replaced by 
regeneration and retained areas are fragmented during the initial cycle of timber 
harvesting, for example, through clear-felling silvicultural systems. Subsequent forest 
management, if its objective is to maximise further wood production, may prevent the 
forest from redeveloping into the older growth stages before the next logging cycle 
commences (Early, 1990). 

Fires can have effects ranging from short-term to catastrophic and may arise from 
anthropogenic or natural sources, and thus the issue of when they constitute a 
detrimental influence in the development of old-growth forests is highly contentious. 
In the view of the Resource Assessment Commission (1992), 'the occurrence of fires, 
either deliberately or accidentally lit by humans, does not necessarily reduce the old
growth characteristics of a forest. Intense wildfires may kill most trees and thus 
severely modify any characteristics associated with maturity, but mild fires, including 
occasional prescribed burning, may have little impact on these same characteristics'. 
Other viewpoints contend that repeated prescribed burning which removes leaf litter 
and fallen logs or alters floristic composition and understorey structure reduces 
habitat diversity (Catling, and Recher, cited in Lunney, 1991) and this may have a 
significant impact on old-growth values. · 

Very little research has been carried out on the biological effects of disturbance of 
older forests in Australia. In East Gippsland the spread of dieback fungus (for 
example, Phytophthora cinnamomi) is known to be promoted by movement of soil 
and gravel for road construction or on machinery, and by increased run-off due to 
soil compaction from vehicles as well as rising water tables in logged forests with 
impeded drainage (Purdie et al., 1990). The influence of exotic plant species 
introduced by vehicular traffic on forest roads and by grazing varies according to 
floristic community but may be extensive, particularly within the understorey and the 
herb layer. 

2.3 SOME DEFINITIONS OF OLD-GROWTH FOREST 

It can be seen from the foregoing discussion that the features that are perceived to 
characterise old-growth forests are many and varied. They range from the scientific to 
the intangible, from being highly correlated with old forests to being only loosely 
associated, and from being readily measurable to being almost impossible to quantify. 
This suite of characteristics can be summarised as a spectrum of perceptions of old
growth forest (Figure 2.1). The characteristics of old-growth forests included in 
Figure 2.1 relate specifically to East Gippsland and may not be universally applicable; 
however, the framework of the figure should be relevant to most old-growth forest 
areas in the temperate environments of Australia. 

Many definitions of old-growth forest have been produced as a result of 
contemporary debate about old-growth forests. In its review of these definitions the 
~esource Assessment Commission (1992) noted the following frequently used phases 

. .. · · · the absence of disturbance associated with European activity; the presence of old 
'. trees described as "overmature" or "senescent"; and high structural diversity'. Very 
· often, however, these definitions· are non-specific and use qualitative criteria such as 
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'relatively free from disturbance', 'most of the origincil structure still present', and 
'largely unmodified'; whereas definitions which attempt to quantify attributes such as 
tree age and size are rarely justified. 

A selection of old-growth forest definitions is listed below. The list is by no means 
exhaustive and is in no particular order: 
• 'Those communities which are the older developmental stages of the forests and 

characterised, at least in part, by the following: low growth rates for trees in the 
highest stratum, low to zero biomass production of trees in the tallest stratum, trees . 
in the tallest stratum mature to senescent, very high biomass of individual trees in 
the highest stratum, trees in the tallest stratum usually more than 100 years old.' 
(Australian Heritage Commission, 1990). 

• ' ... primeval ... forest whose trees predate European settlement.' (Clark and 
Blakers, 1989). 

• ' ... those forests in which most of the original diversity of species and structure is 
still present which have not been subject to removal of more than 50% of their 
canopy within the past 60 years, or subject to severe wildfire over the past 30 
years.' (Kestel Research, 1988). 

• 'Forest units in which the continuity of natural ecological processes has been 
maintained for at least 200 years, exhibiting natural levels of biotic and structural 
diversity and in which low to zero biomass production is occurring in trees in the 
tallest stratum; with no or minimal introduced pathogens or weed species present.' 
(National Forest Inventory draft definition, 1990, cited in Dyne, 1991). 

• '... forest in which the dominant tree species are beyond the age of maximum 
growth rate, and in which the understorey has developed relatively free of 
disturbance. This is commonly over 100 years old, beyond the age regarded as 
optimum for wood production (usually about 80 years) and at or above the age at 
which hollows suitable for tree-dwelling fauna begin to form.' (Government of 
Victoria, 1987). 

• ' . . . largely unmodified forest of whatever age or mixture of ages of trees.' 
(Kirkpatrick, 1990). 

• ' ... forest dominated by trees which have passed the age where linear dimensions 
have completed vertical and horizontal expansion and senescence is facilitating 
the development of hollows utilised by a range of hollow-dependent fauna.'. 
(Gruen et al., 1989). 

• ' . . . unlogged forest, but may also include those logged forests that contain a 
high proportion of mature and overmature trees comparable to an unlogged 
forest of the same type.' (Jenkins and Recher, 1990). 

• ' ... characterised by stands with a deep, multi-layered canopy often resulting 
from the presence of more than one tree age-class and/or dominant and 
subdominant members of the major age-classes, individual live trees (present at a 
basal area comprising at least 50% of the total stand basal area) that are either old 
(well past the phase of maximum exponential growth, e.g 150 years) or large 
(> 1.0 dbh), and contains stags and logs of large dimensions (>0.5 m diameter and 
>6 m length) present at significant levels (e.g 4/ha for stags and 10/ha for logs).' 
(Scotts, 1991). 

•' 'A stand well past the age of maximum growth, frequently showing a great 
horizontal and vertical diversity of structure and plant species composition, and 
possessing one or more features not seen in younger forests, such as snags, down 
woody material or arboreal lichens.' (Nyberg et al., 1987). 

• '... Forest with dominant trees older than a particular age. The age varies 
according to the species and the history of fire and logging, but it is often taken 
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to be older than the earliest period of logging in the area ... or older than one full 
commercial harvesting rotation .. .' (Meagher, 1991). 

• ' . . . forest in which we can reasonably expect that there will be no temporal hiatus 
in the continuing availability of old-growth attributes [such as] ... large trees, 
overmature trees, stags, logs, dependent fauna, biogeochemical cycling, 
hydrological features, etc.' (Gilmour, in Dyne, 1991). 

G ' • • • one in which the trees with old-growth characteristics would normally 
contribute about 30% or more of the gross canopy area (including emergents) 
provided by all the tree species. At this level of canopy area contribution old
growth trees are considered to dominate the site. Other essential old-growth 
characteristics include: trees that have attained an old age and that are usually a 
large diameter for the species and site; and, no obvious evidence of recent human 
disturbance. Additional characteristics which are often present in an old-growth 
forest include: individual trees which often exhibit branch or trunk hollows, sparse 
crown, epicormic growths, protruding dead limbs, evidence of decay processes 
and a low or negative net growth rate; trees that are normally more widely spaced 
than in a younger forest; a considerable amount of woody debris, including 
trunks and branches on the forest floor; possibly large amounts of epiphytic and 
parasitic vegetation associated with the old trees; often suites of plants and animals 
particularly dependent upon old-growth forest; and, the forests may give an 
impression of grandeur and very old age.' (Institute of Foresters of Australia, 
1990). 

• ' ... forest that has not been, or has been minimally, affected by timber harvesting 
and other exploitative activities by Australia's European colonisers.' (Australian 
Conservation Foundation, 1991). 

• ' ... forests that are both negligibly disturbed and ecologically mature and which 
have high conservation and intangible values.' (Resource Assessment 
Commission, 1992). 

• ' . . . forest that is ecologically mature and has been subjected to negligible 
unnatural disturbance such as logging, roading and clearing. The definition 
focuses on forest in which the upper stratum or overstorey is in the late mature to 
overmature growth phases.' (National Forest Policy Statement, Commonwealth of 
Australia, 1992). 

This last definition, developed for the National Forest Policy Statement, was agreed 
to by Victoria. The definition developed during the current survey and recommended 
for use by the Department of Conservation and Natural Resources is consistent with 
the National Forest Policy Statement, but provides more technical detail and 
explanation. This is discussed in Chapter 11. 
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A STUDY OF THE OLD-GROWTH FORESTS OF EAST GIPPSLAND 

Figure 2.1 The spectrum of some of the perceived old-growth forest characteristics. 

CHARACTERISTICS 

Scientific & Objective 

[Readily mappable, 
measurable and quantifiable, 
contain ecological values] 

Quasi-scientifidintangible 

[Partially quantifiable through 
indirect measure~nts and 
assumptions] 

Intangible & Subjective 

[Difficult to quantify, 
descriptive only, and are 
experiential; contain social 
or human values] 

PRIMARY CHARACTERISTICS -highly correlated with old forests 

Structural and Functional 

• structural (height, density) 
composition 

• plant community species 
composition 

• growth stage 
• age 

Absence of Disturbance 
Influences 

Anthropogenic: 
• timber utilisation 
• agricultural clearing 
• mining 
• grazing 
• fuel reduction burning 
• weeds 
• dieback 
Natural 
• wildfire 

Contextual 

• integrity 
• connectivity 
• viability 
• naturalness 

Absence of Localised 
Disturbance Influences 

Anthropogenic 
• cultural features such as urban 

settlement, roads, railways 
and powerlines. 

Intangible 

• antiquity 
• naturalness 

SECONDARY CHARACTERISTICS - less strongly correlated with old forests 

Structural and Functional 

• fauna! values and habitat 
• other vegetative growth 

forms (e.g. epiphytes) 
• functional processes 

including biomass and 
productivity, and nutrient 
cycles 

Disturbance influences 

• broad biophysical 
disturbance including 
climate change, geologic 
and land form alteration 
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Contextual Intangible 

• wilderness • grandeur 
• remoteness • spirituality 
• aesthetics 

3 

SURVEY OF OLD-GROWTH A ITRI BUTES 

AND INFLUENCES-AN OVERVIEW 

3.1 INTRODUCTION 

The project began in the absence of an Australian precedent for defining and 
surveying old-growth forests. A truly comprehensive study of old-growth forests 
would have involved the assessment of all of the characteristics of old-growth forests, 
both primary and secondary characteristics, that were identified in the many 
definitions of old-growth (summarised in Figure 2.1, Chapter 2). This would have 
been impractical in the time frame of this project so priority was given to assessing the 
primary attributes and influences that could be measured efficiently and objectively 
using remote sensing techniques and archival research. The attributes and influences 
which were measured in the survey are described as survey parameters. Table 3.1 
shows the relationships between old-growth characteristics, attributes, influences and 
survey parameters. 

3.2 SURVEY PARAMETERS 

Forest 
The first stage of the study was to identify are~s of 'forest' in the East Gippsland 
Forest Management Area. However, no standard definition of forest existed for 
Australia at the commencement of the study. The National Forest Inventory 
subsequently defined forest as 'woody vegetation usually with a single stem, having a 
mature or potentially mature stand height exceeding 5 m with existing or potential 
projective foliage cover of overstorey strata about equal to or greater than 30% (or 
crown separation ratio about equal to or less than 0.25)'. This definition does not 
include woodland categories, and thus a broader definition was adopted for the 
current survey which defines forest as: 

all woody vegetation with potential height generally greater than 5 metres 
and crown cover projection generally greater than 10%. 

Using a similar definition (with density defined as crown cover foliage projection), a 
previous study (Gilbee and Goodson, 1992) identified all patches of tree cover in 
Victoria more than 2 m tall and larger than one hectare through the digital 
classi~ication of Landsat Thematic Mapper satellite imagery from March 1990. This 

; mappmg, presented for all classes of land in the study area at a scale of 1: 100 000 
and entered into the Department's Geographic Information System, delineated the 
forest and woody vegetation outlines for the study area (see Map 3). Although over-
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Table 3;1 Relationship between old-growth characteristics, attributes, influences and survey parameters. 

Characteristics 

Structural Attributes 

Structural composition 

Plant community and diversity 

Oldest trees 

Fauna habitat 

Other vegetative growth forms 

Functional Attributes 

Biomass production 

Nutrient cycling for; hydrology, 
energy flow, soil formation 
succession etc. 

Proximity to other stands with 
negligible disturbance histories 

Remoteness from roads and 
settlement 

Table 3.1 (continued) 

Intangible Attributes 

Engenders feelings of 
spirituality, wonder 

Appearance of grandeur and 
antiquity 

Disturbance Influences 

Characterised by type and 
severity 

Attributes or Influences 

Growth stage and density 

Dominant overstorey 
species, height 

Forest 

Species composition 

Age (years) 

For example, number and 
type of hollows 

For example, epiphytes 

For example, gross 
biomass 

Not determined 

Integrity, · viability 

Wilderness values 

Aesthetic and awe
inspiring qualities 

Apparent age or size of 
trees 

Agricultural clearing 

Grazing 

Mining 

Weeds 

Timber harvesting 

Timber harvesting 

Fire 

Pathogen distribution 

Survey Parameters 

Proportion of canopy by growth stage 

Forest type - species and height 

Woody vegetation 
>5 m tall, and> 10% density 

Ecological vegetation class and 
biogeography 

Selectively surveyed 

Not surveyed, but linked .to growth 
stage 

Not surveyed 

Not surveyed 

Not surveyed 

'Naturalness' indices 

Wilderness indices 
(e.g: Preece and Leslie, 1987) 

Not surveyed, although considered in 
descriptions of old-growth forest 

Not surveyed, although considered in 
descriptions of old-growth forest 

Extent of agricultural selection and 
clearing within selection 

Intensity, duration and extent of 
grazing 

Extent of timber getting and 
excavation associated with mining 

Weed type, influence and distribution 

Selective logging (pre-1970s) 

Clearfell logging (last 25-30 years) 

Fire type (wildfire or fuel reduction 
burning), extent 

Historical pathogen distribution 

Sources Used in this Study 

Aerial photos, 1990 

Buntine (1974 unpubl.) maps 1:63 630 

Tree cover mapping using Landsat TM 1990 
(CNR) 

Parkes et al. (1984), 1:250 000; Geology, 
1970s 1:250 000 

Existing studies 

-

-

-

Data generated during old-growth forest study 

Crown selection records, and growth stage 
mapping 

Historical and contemporary records 

Historical records 

Literature and existing records 

Historical log allocation licences, interpretation 
of 1940s and 1950s aerial photographs 

Compilation of regional utilisation maps; 
interpretation of 1960s and 1970s aerial photos; 
interpretation of satellite imagery, 1970s on; 
interpretation of 1990 aerial photos 

Historical records, regional records, 
interpretation of satellite images, 1970s on 

Existing maps (Ward and McKimin (1982) 
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A STUDY OF THE OLD-GROWTH FORESTS OF EAST GIPPSLAND 

estimating the extent of forest-only vegetation, the tree cover layer formed a basis for 
planning mapping and field survey work by clearly depicting the likely extent of the 
entire forest estate and additional non-forest woody vegetation, on both public and 
freehold land. 

Growth stage and crown cover projection 
The ages of forest stands were assessed through the relative stage of growth of the 
conspicuous strata, usually the upper canopy of the oversto'rey. Although tree growth 
stages are considered to be primary old-growth attributes, the rate of development and 
resultant characteristics of any growth stage are likely to be specific to each ecological 
vegetation class and forest type and are dependent on site quality. 

The study thus initially identified the typical morphological expressions of growth 
stages for each of the woody vegetation types within the study area by reference to 
literature and through field inspection. These characteristics were then refined for 
interpretation from aerial photos and mapped for the entire study area. Crown cover 
density was mapped simultaneously from the aerial photos. A discussion of this work 
is given in Chapter 4. 

Forest type 
As part of Land Conservation Council's Alpine (1977), Gippsland Lakes Hinterland 
(1982) and East Gippsland (197 4) studies, the public land vegetation of the study 
area was comprehensively mapped by the former Forests Commission of Victoria at a 
scale of 1 :63 360 for dominant vegetation by species and height. This work produced 
a series of maps describing the structural vegetation of the area. Where the dominant 
structural vegetation comprised forest species, it was described in terms of forest 
types. This forest type mapping was adopted for this survey, and is described in detail 
in Chapter 5 and Appendix C. 

Ecological vegetation classes 
Ecological vegetation classes are part of a hierarchy of floristic vegetation 
descriptions that display correlations with certain quantifiable environmental 
attributes. Ecological vegetation classes were mapped using a number of sources 
including the structural forest type mapping, previous floristic vegetation mapping, a 
comprehensive quadrat dataset, additional aerial photograph interpretation and other 
data sources. This work is described in detail in Chapter 6 and Appendix E. 

Disturbance influences 
Research using historic and contemporary records was undertaken to delineate and 
map the extent and severity of the major disturbances known to have altered the 
primary attributes (floristics, structure or growth stages) of the forests in the study 
area. These disturbances were stratified according to their intensity, and were 
identified as either 'natural' or 'un-natural' (human-induced) disturbances. In the 
context of this study these un-natural disturbances are intended to refer to European 
disturbances. Although Aboriginal influences were apparent prior to and during the 
early years of European settlement, the absence of records of Aboriginal disturbances 
prevent any useful mapping. It is also noted that Aboriginal influence is likely to have 
quite different effects on the intangible characteristics of old-growth forests from 
European influences, although it would be very difficult to qualify these effects. 
Chapter 7 and Appendix F provides a discussion of this work. 
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I Lakes Entrance 

Source: Landsat TM satellite imagery from 1990 supplied by the Australian Centre 
~- for Remote Sensing, interpreted by the Remote Sensing Section, CNR. 
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SURVEY OF A ITRIBUTES AND INFLUENCES 

Tree ageing 
Limited investigations into the ages of selected trees were undertaken through 
dendrochronology studies. This work is · discussed in Chapter 8 and Appendix I. 

Spatial analysis of survey parameters 
A review of the primary characteristics and the survey parameters permitted the 
creation of a workable definition of old-growth forest. Having mapped and entered 
this information into the Department's Geographic Information System, it was 
possible to overlay (combine) and identify the forest type, ecological vegetation class, 
growth stage and disturbance history of individual forest stands. Thresholds were set 
for the maximum levels of disturbance and youngest growth stages which could be 
considered as old-growth forest, and forest stands within these thresholds were 
identified as old-growth forest. This analysis is discussed in Chapters 9 and 10 and 
Appendix G. 

Old-growth forest values 
The concept of old-growth forest values and their role in the ecologically sustainable 
management of forests is discussed in Chapter 11. Fauna values, contextual 
(naturalness) values, and intangible values are specifically considered. 

Fauna 
Although faunal composition is regarded as an important secondary attribute of old
growth forests, time and resources did not allow the inclusion of a faunal survey in 
this survey. However the results from this survey establish primary habitat variabfos, 
such as the growth stages, which are directly related to hollow development and biotic 
processes associated with old-growth forests. These could be the basis for any 
subsequent analysis of faunal data. Further discussion of fauna and old-growth forests 
is provided in Chapter 11 and Appendix H. 
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4 

FOREST GRO\NTH ST AGES - CONCEPTS, 

ClASsn=1cATION AND SURVEY 

4.1 CONCEPTS AND DEFINITIONS 

Crown cover and growth stage are distinctive forest attributes which characterise the 
developmental stages of different forest types. Areas that have been disturbed can 
have an altered proportion of growth stages or crown cover compared to those of 
undisturbed areas of the same forest type. This can be important in mapping the 
extent and degree of disturbances which are often only indicated imprecisely on maps 
in historic records. 

Crown cover 
Crown cover is used as a description of the amount of foliage in a given area of 
vegetation. A number of definitions of crown or foliage cover have been developed 
for vegetation, together with a variety of techniques for their measurement 
(McDonald et al. 1990): 
• Crown cover is the percentage of the sample site within the vertical projection of 

the periphery of tree crowns; crowns are treated as opaque. 
• Foliage cover is the percentage of the sample site occupied by the vertical 

projection of foliage and branches (if woody). 
• Projective foliage cover is the percentage of the sample site occupied by the 

vertical projection of foliage only. · 

As crown cover is the simplest to measure and use, especially when mapping from 
aerial photographs, it was adopted for this study. 

Growth stages 
At different stages in their development, trees can exhibit different forms or growth 
stages. While the growth stages of some species are distinctive and well-docum~nted 
our understanding of the stages of other species is far from complete. Jacobs (1955) 
described typical eucalypt growth stages in terms of tree morphologies. These are 
summarised below. (Jacobs did not identify the early or late mature growth stages; 
these have been interpreted by this study from the detailed descriptions in Jacobs 
[1955]). 

Initially, in the JUVENILE stage, all leaves have a juvenile form and grow on the 
main stem. As the seedling exceeds around 60 cm in height, second and third order 
branches develop. 

At the SAPLING stage, competing branches vying for dominance form a crown of 
small branches which is typically pointed in profile. The leaves may be a combination 
of juvenile, intermediate and mature forms. 
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The POLE stage is characterised by a strongly developed main stem. Semi
permanent branches growing on the main stem below the upper crown develop from 
some of the competing branches of the sapling stage, and the leaves are mostly 
mature. A young eucalypt enters this stage after it has gained a certain height, and the 
age at which it enters this stage is dependent on site quality. 

In the EARLY MATURE stage, large permanent 'shaping' branches develop and form 
the framework of the crown. Semi-permanent branches grow not only from the main 
stem but also from these permanent branches. 

The MATURE stage persists for a long time, and, although branches thicken, height 
and crown spread may change very little over this time in dense stands. As branches 
grow further from the main trunk and lose their apical dominance, epicormic shoots 
develop from dormant buds on the top and sides of the shaping branches closer to the 
main trunk. 

In the LATE MATURE stage the tree may develop large numbers of 'bayonets', dead 
branches from deceased leaf-bearing units, warts and burls, and some dead shaping 
branches. 

The OVERMA TURE stage is characterised by declining crown leaf area. As major 
shaping branches are shed, epicormic growth develops from the trunk, to replace the 
lost leaf area, but which is never as persistent as the permanent shaping branches. The 
trunk and shaping branches are eventually weakened by fungal attack, causing 
shaping branches and often the top of the tree to fail and break. The trunk or tree 
bole is characteri~ically covered in burls and bumps. 

The growth stages of some eucalypt and non-eucalypt species do not conform to 
the typical growth habit described by Jacobs and are not well understood. These 
differences in growth habits may be due to genetic factors (e.g. mallee form trees) or 
environmental factors (such as poor sites). These species are assumed to pass through 
the same growth stages as described by Jacobs. However, there is a need for further 
work to generate descriptions of the typical growth forms of these species. 

4.2 SURVEY METHOD 

The old-growth study mapped the forests of the East Gippsland Forest Management 
Area according to the primary attributes of growth stages and crown cover through 
the use of aerial photograph interpretation (API). 

Aerial photograph interpretation is performed by stereoscopically viewing pairs of 
adjoining photographs and is a technique widely used in forest resource inventory 
and also in surveys of land use, landform, geology and vegetation. Besides being able 
to establish physical attributes of a particular forest stand such as the percentage 
crown cover, API is capable of identifying different growth stages of eucalypt and 
some non-eucalypt trees. The eucalypt growth stages described by Jacobs (1955) are 
discernible from aerial photographs, although the level of detail varies with the scale 
and quality of photographs used. A diagrammatic representation of the typical shape 
of trees of the older growth stages, both in cross section and viewed vertically from 
aerial photographs, is given in Figure 4.1. 

Aerial photograph interpretation was used to identify the crown cover projection 
and relative proportion of growth stages in the upper stratum in each distinct stand 
(polygon) of forest. Complete air photo coverage of the study area was available from 
a combination of air photo projects from 1987, 1990 and 1992. All photos were at a 
scale of 1:40000. 
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The crown cover projection percentage of each stand (polygon) of forest was 
estimated according to the classes in Table 4.1. 

Table 4.1 Crown cover projection classes 

Class 

1 
2 
3 
4 
5 

Crown cover (%) 

<10 
10-29 
30-49 
50-69 
>70 

The growth stage categories used in this project were based on Jacobs (1955) 
description but were modified according to the detail evident from 1 :40 000 scale air 
photos (Table 4.2). Very young regeneration (juvenile trees) appeared flat in texture 
and individual crowns were not evident, whereas regrowth (saplings and poles) 
presented small, tight and discrete crowns. The mature growth stage was characterised 
by full, rounded crowns, compared with late mature and overmature trees which 
displayed a more open crown with large numbers of dead and dying branches and 
which appeared lighter in colour than younger trees of the same species. These late 
mature and overmature growth stages were combined for the purposes of this study 
and re-named the SENESCING growth stage. 

All of the Jacobs growth stages were apparent from aerial photograph 
interpretation in most vegetation classes. However, in non-Jacobs forest stands (that is, 
stands not exhibiting typical form as described by Jacobs (1955)) particularly on 
poorer quality sites where crown size was small, senescing features were not apparent 
from air photos and the forest stands could only be classified as 'regrowth' or 
'mature'. Consequently eucalypt dominated non-Jacobs forest stands classified in this 
way were of a more senescent growth stage than the classification suggested (for 
example, a Shrubby Dry forest classified as 'mature' from air photos was actually 
found to be 'senescing' through field inspection). Note that no growth stage 
mapping from aerial photo interpretation was undertaken for non-Jacobs forests that 
did not contain eucalypts ( eg rainforest, callitris stands and some areas of blackthorn 
scrub) because time did not permit the development of detailed growth stage 
morphologies for these species. Thus, in this study, non-Jacobs forests were composed 
of two categories; eucalypt forests which produced senescing characteristics that were 
not visible from air photos, and forest which did not produce any classic Jacobs 
senescing characteristics even when examined on the ground. 

However, for future studies it is recommended that the term non-Jacobs be 
reserved specifically for those forests that do not produce any evidence of classic 
Jacobs senescing characteristics. 

The relationship between the growth stages apparent from aerial photograph 
interpretation and the actual growth stage present is shown for Jacobs, non-Jacobs and 
non-eucalypt forest in Table 4.3 and Figure 4.2. 
, For the purposes of this study the actual growth stages of senescing, mature, 

regrowth and regeneration were adopted as the critical growth phases through which 
all forest stands must pass in order to reach an old-growth state. For the oldest 
mapped growth stages of non-Jacobs forest stands, which were mapped as a mature 
class, a reclassification to a senescing class was required. Vegetation classes which 
exhibit non-Jacobs growth forms were identified in Table 6.2 (Chapter 6) and re
classified in Step 4, Chapter 8 (see also Appendix G for details). 
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0 
I 

Early Mature Mature 

Overmature 

vertical view 
of crowns 

from aerial 
photography 

Late Mature 

Tree with fire-induced 
epicormic crown 

., Figure 4.1 The morphological relationship between tree shape when viewed in cross section 
(from the ground) and vertically (from the aerial photography) for the mature growth stages of 
Jacobs (1955). 
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A STUDY OF THE OLD-GROWTH FORESTS OF EAST GIPPSLAND 

Table 4.2 Classification of growth stages from aerial photo interpretation 

Jacobs (1955) Old-growth project Morphological characteristics identifiable 
from air photographs 

overmature senescing some crown units dead and dying; crowns less 
late mature rounded and lighter in colour than in younger mature 

trees of the same species 

mature mature rounded crown view; well-foliated crown; may be 
early mature taller than regrowth of the same species 

pole regrowth narrow, conical crown 

sapling regeneration smooth, flat appearance 
juvenile (individual crowns not discernible) 

Table 4.3 The relationship between actual growth stages and the classifications made in 
Jacobs and non-Jacobs forests 

Actual growth Jacobs forest Classification for non-Jacobs forest as detected by 
stage aerial photo-interpretation 

senescing senescing mature 

mature mature mature 

regrowth regrowth regrowth 

regeneration regeneration regeneration 

Table 4.4 Crown cover proportions for each growth stage within each mapped stand of forest 

Class Description 1 Proportion of each growth stage within the stand 

22 

(from an air photo perspective) 

d dominant occupies larger crown area than other growth stages that may be present 

c 

s 

(approximately twice the area of any other growth stage present, 
generally >50%) 

codominant occupies equal crown area with other growth stage(s) (broadly ranging 
from 30-50%) 

subdominant lesser crown area than other dominant growth stages that may be present 
(approximately half the area of dominant or codominant growth stage(s), 
maximum range 11-50%) 

sparse generally less than 10% of the total crown area 

absent not apparent in the upper stratum 

The use of the word dominant refers to the area occupied by the crowns of each growth stage in the 
upper stratum of each forest stand (or polygon). It does not refer to the vertical structure through the 
profile of crowns. 
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A STUDY OF THE OLD-GROWTH FORESTS OF EAST GIPPSLAND 

Morphological characteristics and stand structure for a broad range of typical 
species in a variety of ecological vegetation classes are illustrated in Figures 4.3 to 
4.8. These figures contrast the features of both Jacobs and non-Jacobs free 
morphologies for several growth stages. 

Most stands of forest contained more than one growth stage in the upper stratum 
or canopy, and it was therefore necessary to estimate the relative proportion of each 
growth stage present in tlie upper stratum of each patch of forest. This was done 
through aerial photo interpretation of the proportion of each growth stage (senescing, 
mature and regrowth or younger) present in the upper stratum of each stand that was 
mapped as a discrete patch (or polygon) of forest cover. Categories used to assign 
crown cover projection densities for each growth stage are shown in Table 4.4. 

The precise meaning of each crown cover projection class varied depending on 
which other classes were also present. ,For example, when only one growth stage was 
evident, 'dominant' signified 100% crown cover projection. However, 'dominant' 
could also signify only 50% in the context of two other subdominant (approximately 
25% crown cover projection) growth stages. 

Each stand (polygon) of forest identified on the aerial photograph, was described 
with a four-character label axyz, where a represented the total crown cover percentage 
class (classes 1 to 5), and x, y and z represented the relative proportions of the 
senescing, mature and regrowth stages respectively (classes d,c,s,t,-). For example, a 
polygon label might be 4sd-, where: 

4 indicates that the total crown cover projection class for that polygon is 50-69% 
s indicates that senescing crowns are subdominant in the upper stratum. 
d indicates that mature crowns dominate the upper stratum of the polygon. 

indicates that no regrowth (or younger crowns) are present. 

In some instances other more subjective features of individual polygons were also 
noted on the air photos with a fifth symbol; for example, the likelihood of fire 
disturbance was surmised from polygons with a high proportion of senescing trees 
with dense regeneration or regrowth; and probable selective logging was surmised 
from polygons dominated by mature and senescing trees but with a lower crown 
cover percentage than adjacent stands. These observations were not intended to be 
diagnostic ·but were included to provide some descriptive information for the 
interpretation of the data during the analysis stage later in the project. 

No attempt was made to map emergent stags although it is recognised that these 
form an important component of the habitat for old-growth dependent fauna. 
Surveys at larger scales than this one would be required to detect and adequately map 
stags. 
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Height 
(m) 

30 

Mistletoes in the upper 
canopy of senescing 
Errinundra Shining 
Gum (Jacobs growth 
form) 

Dead wattle indicating 
no recent disturbance 

Treefems 

Figure 4.3 Senescing and mature growth stages of Errinundra Shining Gum E. dent~culata 
(Jacobs growth form) in Wet Forest (high environmental site quality). (Gap Road 2 km east of the 
Bonang Highway south ofBonang.) 
Forest type: Shining Gum 
Growth Stage: Senescing subdominant, mature dominant, no regrowth 

80 

70 

60 

50 
Height 

(m) 40 

Understorey of 

senescing Snow Gum 
(non-Jacobs growth 

form) ~ 
Understorey of mature 
Snow Gum (non-Jacobs 
growth form) 

Very old Tree Geebung 
indicating no recent 
disturbance 

Dead wattle indicating 
no recent disturbance l 

Figure 4.4 Senescing and mature Mountain Gum Eucalyptus dalrympleana (Jacobs growth 
fonn) with Snow Gum E. pauciflora (non-Jacobs growth form) in the understorey Qf Montane Dry 
Woodland (medium environmental site quality). (Bendoc-Bonang Road 2 km east of the Delegate 
River.) 

Forest type: Peppermint-Gum 
Growth stage: Senescing subdominant, mature dominant, no regrowth 
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A STUDY OF THE OLD-GROWTH FORESTS OF EAST GIPPSLAND 

80 Mistletoes in the upper 
canopy on Red 

70 Iron bark ~ 

60 Senescing Mallee-form 
River Peppermint ~ 

50 (non-Jacob< growlh ! 
Height form) 

(m) 
Old Red Wattle 

30 indicating no recen~ 

20 
disturbance . ~ 

Cherry Ballart 
$ IO . 

0 Understorey ~ 

Figure 4.5 Senescing Red Ironbark Eucalyptus tricarpa, Red Box E. polyanthemos (Jacobs 
growth form) and mature Gippsland Blue Gum E. globulus ssp. pseudoglobulus (both Jacobs 
growth form) with an occasional mid-storey of mallee-form senescing River Peppermint E. elata 
(non-Jacobs growth form) in Box-Ironbark Forest (low to medium environmental site quality). 
(Scanlon' s Creek Track 700 m from Paradise Ridge Road, south of Goongerah.) 
Forest type: Stringybark 
Growth stage: Senescing subdominant, mature dominant, no regrowth 

80 Mistletoe in the upper 
canopy 

70 ~ 
60 

50 
Height 

(m) 

30 

20 

IO 

0 Understorey ~ 

Figure 4.6 Senescing Silvertop Ash Eucalyptus sieberi and Bloodwood E. gummifera (with 
Jacobs growth form) over a diverse shrubby understorey in Lowland Forest (medium environmental 
site quality). (The comer of Rocky Ridge Track and Shipwreck Track west of Mallacoota.) 
Forest type: Silvertop-Bloodwood 
Growth Stage: Senescing subdominant, mature dominant, no regrowth 
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Figure 4. 7 Senescing mallee-form River Peppermint Eucalyptus elata (non-Jacobs growth 
form) with a mid-storey of Red Wattle Acacia silvestris in Rocky Outcrop Scrub (low site 
quality). (Between Raymond Creek and West's Track north-west of Orbost.) 

Forest type: Stringybark 
Growth Stage: Mature only 

80 
Overstorey of 

70 . senescing Nadgee 
Stringybark (non-
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~ 50 
Height 

(m) 40 Overstorey of Saw 
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30 growth fonn) '¥ • 11 J1')fl:, 
20 

10 
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Figure 4.8 Senescing Nadgee Stringybark Eucalyptus sp. aff. globoidea (non-Jacobs growth 
form) with Saw Banksia Banksia serrata (non-Jacobs growth form) in Coast Banksia Woodland 
(low site quality). (Pearl Point Road south-west of Bemm River Township.) 
Forest type: Stringybark 
Growth Stage: Mature Only 
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A STUDY OF THE OLD-GROWTH FORESTS OF EAST GIPPSLAND 

• •• • • • • • • 
10% 50% 

30% 

•• . _ ., . . , .. 
I• • . -••• 

70% 

Figure 4.9 Crown densities used to assist the aerial photo interpretation. The black squares 
represent tree crowns which are taken to be opaque when assessing crown cover. 

Field chec~ing. ':as . conducted throughout the survey to assess the accuracy of 
growth stag~ identlfi~atlon and crown cover mapping. Prior to the mapping of crown 
cover, the alf photo mterpreters established ground trials to calibrate measurements 
from the photographs. A series of diagrams (Figure 4.9) were also used as an aid to 
maintain uniform assessments of crown density throughout the study. The ·crown 
c.over mapping was further checked on selected stands through the application of the 
field-based crown cover estimation technique of McDonald et al. (1990) and Walker 
et al. (1988), which is described in Appendix B. 

Limitations 
The API provides a valuable assessment of structural forest attributes in East 
Gippsland. For any and every given hectare of forest however, there are a number of 
factors which constrain the absolute accuracy of the information collected by API: 
• Although API was confirmed in the field, field checking was generally restricted 

to areas accessible by road or track. 
• Field inspection indicated that senescing features apparent from the ground were 

not always fu~ly apparent f~om an aerial perspective and as a consequence the 
actual proport10n of senescmg trees was sometimes underestimated. Regrowth 
cro~~s beneath the overstorey are difficult to detect from, API and were 
specifically excluded from the mapping. 

• As the 'mature' class embraces a long period of forest development, 'older 
mature' forests were not differentiated from 'young mature' forests. 

• !he relatively small scale of the air photos resulted in the API being most accurate 
m Jacobs forests with large crowned trees. In non-Jacobs forests with small crowns 
(for example, . on fir~-p.rone and low site quality locations in Shrubby Dry 
Fore~ts), no differen~iat10n between senescing and mature growth stages was 
possible from the alf photos. On-ground inspection revealed that senescing 
feat~res. sensu Jacobs (1955) did not develop in the lower height classes of some 
species m these ~cological vegetation classes (refer to discussion in Section 4.2). 

• Some stands which were mapped as senescing were likely to have been of a 
younger growth stage subject to the influence of recent wildfire. However 
wherever possible the m1pping attempted to indicate recently fire affected crowns.' 

• No assessment of the growth stages of non-eucalypt forests was attempted. 
• There was no field checking of forest type or growth stages on private land. 
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Despite the limitations discussed above, field checking and ground truthing has 
confirmed the value of API as a technique for mapping growth stages and crown 
cover. Given the scale of the maps and photographs, the time available, the large area 
surveyed and the presentation scale of the results, the survey has produced a 
comprehensive and reliable database of forest growth stages and crown cover. 

4.3 RESULTS 

Approximately 700 aerial photographs at a scale of 1 :40 000 were interpreted to 
produce a map of the current growth stages and crown cover projection of all forested 
areas, public and private, within the study area. The total number of distinct growth 
stage polygons in the study area was in excess of 11 000, representing 977 802 ha of 
forested vegetation. The total number of unique combinations of polygons by growth 
stage and crown 'Cover projection was 218 or 68 if the crown cover projection classes 
were disregarded. These were further reduced to 32 classes for the final analysis by 
aggregating those growth stages which were only a few hectares in size. The minimum 
polygon size was approximately IO ha; however, the average polygon size was 
approximately 80 ha. 

The 32 growth stage classes are shown in Table 4.5. They are ranked in 
descending order of relative proportions of oldest growth stages. These growth stage 
class rankings do not necessarily reflect absolute ages of individual stands. For 
example it is not known for certain if senescing trees from a Wet Forest class within 
the wet climate refuges at Errinundra Plateau are any older than senescing trees from 
the same vegetation class in gullies outside the Plateau. 

The area statements for the forest growth stage classes on public and freehold land 
are presented in Table 4.6. Over 86% (918 833 ha) of public land contains forest for 
which growth stage classes were identified compared with 37% (58 969 ha) for 
freehold land. 

The area of senescing dominated, mature dominated and regrowth dominated 
growth stages on public land as determined through aerial photo interpretation prior 
to any re-assignment of growth stage for non-Jacobs vegetation types was 25 019 ha 
(3%), 791 459 ha (86%) and 102 355 ha (11 %) respectively. On freehold land these 
figures were 892 ha (<2%), 50 398 (85%) and 7679 ha (13%) respectively. 

As previously mentioned, the aerial photo interpretation underestimated the area of 
senescing growth stages in those vegetation classes which did not show classic Jacobs 
growth form (Table 6.2, Chapter 6). This limitation was corrected later in the analysis 
(Chapter 10) following the identification of those vegetation classes. The growth stage 
mapping was captured digitally and added as a thematic layer to CNR' s corporate 
GIS database. 
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Table 4.5 Mapped growth stage classes broadly ranked in descending order of relative 
proportions of oldest growth stages. 

Growth stages Label 

Senescing 

S1 senescing only d--
S2 senescing dominant, sparse mature, no regrowth dt-
S3 senescing dominant, mature subdominant, no regrowth ds-
S4 senescing dominant, sparse mature and regrowth d t t 
Ss senescing and mature codominant, no regrowth cc-
s6 senescing and mature codominant, sparse regrowth cct 
S7 senescing dominant, sparse mature, regrowth subdominant d ts 
Ss senescing dominant, no mature, regrowth subdominant d-s 

Mature 

Mi senescing subdominant, mature dominant, no regrowth sd -
M1 senescing subdominant, mature dominant, sparse regrowth sdt 
M3 sparse senescing, mature dominant, no regrowth td-
M4 sparse senescing, mature dominant, sparse regrowth tdt 
Ms senescing, mature and regrowth codominant CCC 

M6 senescing subdominant, mature dominant, regrowth subdominant sds 
M1 senescing subdominant, mature and regrowth codominant sec 
Ms sparse senescing, mature dominant, regrowth subdominant tds 
M9 mature only -d-
M10 no senescing, mature dominant, sparse regrowth -dt 
M11 no senescing, mature dominant, regrowth subdominant -ds 

Regrowth 

Rt senescing and regrowth codominant, no mature c-c 
R1 senescing and regrowth codominant, sparse mature etc 
R3 senescing and mature subdominant, regrowth dominant ssd 
R4 senescing subdominant, sparse mature, regrowth dominant std 
Rs senescing subdominant, no mature, regrowth dominant s-d 
R6 sparse senescing, mature and regrowth codominant t cc 
R1 sparse senescing, mature subdominant, regrowth dominant ts d 
Rs sparse senescing, sparse mature, regrowth dominant t t d 
R9 sparse senescing, no mature, regrowth dominant t-d 
Rio no senescing, mature and regrowth codominant -cc 
Rll no senescing, mature subdominant, regrowth dominant -sd 
Rt2 no senescing, sparse mature, regrowth dominant -td 
RJ3 regrowth only --d 
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Table 4.6 Forest growth stage classes (ha) on public and freehold land within the study area as mapped 
through aerial photo interpretation. I,2 

Public F'hold Total 
Growth Stages Land Land 

Senescing 

St senescing only 6 946 273 7 219 

S2 senescing dominant, sparse mature, no regrowth 2 597 47 2 644 

S3 senescing dominant, mature subdominant, no regrowth 1 358 14 1 372 

S4 senescing dominant, sparse mature and regrowth 1 215 0 1 215 

Ss senescing and mature codominant, no regrowth 9 431 513 9 944 

s6 senescing and mature codominant, sparse regrowth 361 0 361 

S7 senescing dominant, sparse mature, regrowth subdominant 2 357 45 2 402 

Ss senescing dominant, no mature, regrowth subdominant 754 0 754 

Mature 

Mt senescing subdominant, mature dominant, no regrowth t56 721 4 651 161 372 

M1 senescing subdominant, mature dominant, sparse regrowth 23 402 1 104 24 506 

M3 sparse senescing, mature dominant, no regrowth 235 470 13 597 249 067 

M4 sparse senescing, mature dominant, sparse regrowth 20 322 816 21 138 

Ms senescing, mature and regrowth codominant 1 337 0 1 337 

M6 senescing subdominant, mature dominant, regrowth subdominant 14 532 733 15 265 

M1 senescing subdominant, mature and regrowth codominant 995 126 1 121 

Ms sparse senescing, mature dominant, regrowth subdominant 35 978 1 432 37 410 

M9 mature only 244 090 23 181 267 271 

Mio no senescing, mature dominant, sparse regrowth 19 292 1 287 20 579 

M11 no senescing, mature dominant, regrowth subdominant 39 320 3 471 42 791 

Regrowth 

Rt senescing and regrowth codominant, no mature 2 744 82 2 826 

R1 senescing and regrowth codominant, sparse mature 4 494 93 4 587 

R3 senescing and mature subdominant, regrowth dominant 5 381 124 5 505 

R4 ~enescing subdominant, sparse mature, regrowth dominant 2 841 32 2 873 

Rs senescing subdominant, no mature, regrowth dominant 5 009 342 5 351 

R6 sparse senescing, mature and regrowth codominant 7 003 723 7 726 

R1 sparse senescing, mature subdominant, regrowth dominant 16 652 1 065 17 717 
Rs sparse senescing, sparse mature, regrowth dominant 9 015 1 036 10 051 

R9 sparse senescing, no mature, regrowth dominant . 4 736 112 4 848 

Rio no senescing, mature and regrowth codominant 12 359 702 13 061 
R11 no senescing, mature subdominant, regrowth dominant 17 602 1 414 19 0 16 
R12 no senescing, sparse mature, regrowth dominant 3 382 118 3 500 
R 13 regrowth only 11 137 1 836 12 973 

All Growth Stages Total 918 833 58 969 977 802 

2 

Growth stage classes M 1· to M4, M9 an(i M 10 contain some areas of non-Jacobs vegetation classes that were 
known to be of senescing dominated growth stages (see discussion Section 4.2). Only by examining the 
growth stages in combination with the vegetation mapping (Chapters S and 6) could these growth stages be 
revised for public land (Chapter 10). The procedure for this revision is detailed in the 'GIS Analysis Stages 
Table' in Appendix G. However, as no vegetation class mapping was undertaken on freehold land growth 
stage class revisions could not be undertaken for freehold land. 
Areas (ha) shown are reliable to the nearest S ha (approx.). 
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FOREST TYPE AND STRUCTURE 

5.1 PREVIOUS WORK 

Forest type mapping is a form of structural vegetation mapping which combines 
common dominant overstorey assemblages with top height class categories and is 
modified from Specht (1970). This form of forest vegetation mapping is common in 
Australia, notably that of Baur (1965) in New South Wales and many workers in 
Victoria. This form of vegetation classification has been widely applied in Victoria 
and provides a good guide to environmental site productivity and hence the location 
quality and economic value of timber resources. It is also valuable for wildlife habitat 
research and planning. The forest type information is most reliable, being based on 
large scale mapping with intensive ground trothing. 

The vegetation of the public land in the study area had been thoroughly mapped 
for dominant species, crown cover and height during the 1970s (Buntine, 1~74, 
unpubl.) to provide vegetation maps for land use studies by the Land Conservation 
Council. 

The classification of the structural vegetation (Table 5 .1) was based on four 
primary characteristics; species type, life form and height of the tallest stratum, and 
projective foliage cover as follows: 

(i) Species type: For each density and height class three structural layers were 
described: 

major species of the tallest stratum, 
associated tree species, 
very sparse (<10%) tree species. 

(ii) Life form and height of tallest stratum: 
trees (>40 m, 28-40 m, 15-28 m, and 5-15 m), 
shrubs (2-8 m, and 0-2 m), 
herbs, sedges, lichens, forbs and grasses. 

(iii) Projective foliage cover (density of the tallest stratum) based on four classes: 
dense (70-100% ), 
mid-dense (30-70% ), 
sparse (10-30%), 
very sparse (<10%). 

Forest types were mapped onto 1 :63 360 base maps from stereo air photo 
interpretation, extensive field work and by reference to existing assessments. This 
information was summarised in land use surveys published as a series of Land 
Conservation Council reports (LCC 1974, 1977, 1982). 

32 

FOREST TYPE AND STRUCTURE 

Table 5.1 Structural forms of vegetation (modified from Specht, 1970) as mapped for LCC 

Land Use Studies by Buntine 1974 (unpublished). 

Form and 
height of 
tallest 
stratum 

TreesI,2 

>40m 

28-40 m 

15-28 m 

5-15 m 

Shrubs2 

2-8 m 

0--2 m 

Herbs, 

including 

grasses, 

moss, ferns, 

lichens 

<2m 

Notes: 

Dense 
(70--100%) 

Closed forest3 

(W,Ac) 

Closed forest3 

(W, Ac, Po) 

Closed scrub 

(0) 

Closed heath 

(0) 

Closed herbland, 

including: 

closed tussock 

grassland, herbfield, 

sedgeland 

(0) 

Projective foliage cover of tallest stratum 

Mid dense Sparse 
(30--70%) (10--30%) 

Open forest IV 

(M1, M2, Wb, Ni, 

A, F) 

Open forest ill 

(M3, S3, Rb3, As, 

P3) 

Open forest II 

(Y, S4, Rb, P 4, B) 

Open forest I 

(B, Ca, Sng) 

Open scrub 

(0) 

Open heath 

(0) 

Herbland including: 

tussock grassland, 

grassland, herbfield, 

sedgeland 

(0) 

Woodland ID 

(M3, S3, Rb3, 

As, P3) 

Woodland II 

(Y, S4, Rb, 

P4, B, Ca, 6) 

Woodland I 

(Po, B, Ca, 6, 

Y) 

Very Sparse 
(<10%) 

Open woodland II 

(Y, S4, Rb, P4, 

B , Ca) 

Open woodland I 

(Po, B, Ca, 6) 

The symbols contained in brackets are Buntine's (1974, unpubl.) original descriptors. They are keyed in 
Table 5.2 to more detailed descriptions of each class, together with the overlapping codes of the LCC 
and former FCV mapping, and described at length in Appendix C. For those Buntine codes not contained 
in Appendix C there are no known original descriptions. 
1 Isolated trees (emergents) may project from the canopy of some forest types. Heights are of mature 

forest types. 
2 A tree is defined as a woody plant more than 5 m tall, usually with a single stem. A shrub is a woody 

plant less than 8 m tall, frequently with many stems arising at or near the base. 
3 Closed forest included rainforest and blackthorn scrub (Rocky Outcrop Scrub). Small areas of Closed 

Forest (Type 'a') were denoted Po, however most rainforest had no descriptor, instead it was 
represented by a hatching, whilst blackthorn scrub had the symbol W or Ac. 
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A STUDY OF THE OLD-GROWTH FORESTS OF EAST GIPPSLAND 

The line work for these forest type maps was manually combined with the 
ecological vegetation class mapping (Chapter 6) and converted to a digital form using 
a scanner for entry to the GIS at a nominal scale of 1 :63 360. This digital database 
was registered to the 1: 100 000 AMG base map. 

5.2 MAPPING REVISION 

In general the mapping of forest types was excellent and suitable for immediate use. 
Little updating of the original mapping was necessary. However, the mid elevations of 
the Alpine Study Area between 300-1000 m required some revision. In the area to 
the south of Gelantipy and north of Buchan between the Timbarra and the Murrindal 
rivers more recent species mapping was used (Roberts, 1992, unpubl.). This mapping 
provided detailed dominant eucalypt assemblages without height class information. 
The only other section of the Alpine Study Area that required revision was between 
the Murrindal and Snowy Rivers (south of Gelantipy and North of Buchan). Aerial 
photographic interpretation at the scale of 1 :40 000 was used to overcome 
deficiencies in the original information. 

5.3 RESULTS 

Table 5.2 details the forest type classes and their major tree species for the mapping 
of the East Gippsland, Gippsland Lakes Hinterland and Alpine study areas that are of 
relevance to the old-growth forest study for the East Gippsland Forest Management 
Area. Four different coding systems were used for the forest types of the study area. 
These disparate codes have been reconciled into a consolidated suite of area 
statements by making some assumptions about the precise meaning of each code. 

For the purposes of this report 31 forest types on public land in the study area 
have been described. The most extensive forest types were found to be Stringybark A 
(28-40 m height) with 258 184 ha, Messmate Gum B (28-40 m height) with 
231 216 ha and Red Stringy bark-Y ertchuk (15-28 m) with 57 199 ha. Box forests 
also occupy a significant area with 32 283 ha. A generalised version of the forest 
types for public land within the study area is shown in Map 4. 
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Table 5.2 (continued) 

Height Forest Type FCV1 FCV2 FCV3 LCC4 

Code Code Ccxle Code 
ALP GLH EG EG 

Various Podocarpus Po 
Wattle w Ac 
Open 5d 0 7 
Alpine Wet Heath 1 
Closed Forest Hatched la, lb 
Other (dunes, lakes etc.) 

Total All Classes 

Notes: 
1 Former FCV CODE ALP= Alpine study area mapping (circa 1977). 
2 Former FCV CODE GLH = Gippsland Lakes Hinterland study area mapping (circa 1982). 
3 Former FCV CODE EG =East Gippsland study area mapping (Buntine 1974 unpublished). 
4 LCC CODE BG= East Gippsland study area mapping (1974). 
S Combined area statement for Box classes 3f, 4b and 6b. 
6 Areas (ha) reliable to nearest 5 ha (approx.) 

>.. 
en 

Major Species Area § 
(ha) ><: 

0 
'T.1 

Podocarpus lawrencei 
Various Acacia spp. 

57 
~ 3 109 

Heath, tea-tree species 
Heath, shrubs, grasses 

13 565 0 

129 ti 
I 

Numerous non eucalypt species 
Other 49 829 

~ 
0 
~ 
>-3 

1 057 760 ::c 
'T.1 
0 
~ en 
>-3 en 
0 
'T.1 

~ en 
>-3 
0 ...... 
"'C 
"'C en 
l' 
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MAP 4 II 

• iFOREST TYPES ON PUBLI LAND 
EAST GIPPSLAND OLD-GROWTH FOREST STUDY 
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ECOLOGICAL VEGETATION CLASSES 

6.1 INTRODUCTION 

In 1980 the National Herbarium of Victoria conducted a vegetation survey of the 
Gippsland Lakes Catchment and East Gippsland. The analysis of 1312 vegetation 
quadrats produced a vegetation classification which consisted of 23 plant 
communities (Forbes et al., 1981 ). In 1982 the Herbarium utilised this plant 
community information to construct the floristic map of East Gippsland vegetation 
(Parkes et al., 1984). Extensive field work was undertaken to delineate plant 
community boundaries on the ground, with aerial photography being employed to 
interpret boundaries in remote or contentious areas. At the time of the map's 
publication the authors discussed the existence of restricted or inaccessible plant 
communities that had not been sampled adequately during the 1981 survey and that 
were therefore not described or mapped. 

Eleven years on, as a component of the current study, the original floristic 
communities map was reviewed. By the time of this study there were 4820 quadrats 
available for the verification of community typology and mapping of these 
boundaries in the field. These were derived from a range of surveys conducted by the 
Department of Conservation and Natural Resources, its predecessors and consultants 
working in the area. The expanded database has thus enabled the inclusion of 
communities that workers subsequent to Forbes et al. (1981) have described as 
occurring in East Gippsland. In areal extent the largest such community is Damp 
Forest (formerly Damp Sclerophyll Forest). Forbes et al. (1981) referred to Damp 
Forest as only occurring in the Gippsland Lakes Catchment (at that time) and as a 
consequence Damp Forests were not mapped by Parkes et al. (1984). Other important 
additions are the communities referred to by Parkes et al. (1984) which have been 
described through . subsequent floristic analysis. Hence the rocky cliffs of the Snowy 
River gorge have now been mapped as Rocky Outcrop Shrubland, the coastal swamps 
of Ewing's Marsh are now mapped as Wet Swale Herbland and the lagoonal margins 
of Lake Barracouta are now mapped as Coastal Lagoon Wetland. 

6.2 CONCEPTS AND DEFINITIONS 

Plant Community Typology 
In order to understand the complex relationship between the physical environment, 
vegetation and the landscape, an hierarchical system of classification of plant 
communities called floristic communities was used by Forbes et al. (1981): This plant 

. community typology has been refined and increasingly formalised over the last 
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decade enabling the description of consistent floristic entitie's. The floristic 
communities so described display specific correlations with certain quantifiable 
environmental attributes as well as illustrating a biogeographical context. The refined 
typology used in this study is considered to be more process oriented than other 
systems which place the emphasis on species or on structure. Figure 6.1 illustrates the 
relationships between these systems as well as providing the hierarchy for the process
oriented typology. 

The entities described by Forbes et al (1981) as floristic communities are called 
ecological vegetation classes under today's typology. With a more contemporary 
analysis of the current database, it is apparent that most ecological vegetation classes 
have more than one constituent floristic community whose distribution across the 
landscape is related to geology in drier areas and climatic and biogeographic 
gradients more generally. 

Formation 
Formations are defined on the basis of their structure and life form, without specific 
reference to their floristic composition. Generic references to life forms represented 
in the formation, such as palms, lianes and grasses, are usually given as part of the 
description of this structural entity. This enables biogeographers to compare the 
vegetation of different continents in a consistent way. Some Australian examples 
include rainforest, heathland, grassland and open forest. This level of the hierarchy 
was not mapped during this study. 

Formation 
(Structure and Life Form Pathway) 

Association Alliance ------1----------- Forest Type 
(Species Dominance Pathway) (Structural Dominance Pathway) 

Ecological Vegetation Class 
(Process Oriented Pathway) 

Floristic Vegetation Community 
(Floristics Pathway) 

Floristic Sub-community 

Figure 6.1 Illustration of the process oriented typology that was used during this study and its 
relationship with other typologies which emphasise species structure or life form. 
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Ecological vegetation class 
Ecological vegetation classes represent the highest level in the hierarchy of the 
vegetation typology developed and used across Victoria by the Department of 
Conservation and Natural Resources. They consist of one or a number of floristic 
communities that exist under a common regime of ecological processes within a 
particular environment at a regional, state or continental scale. In addition to sharing 
the features already outlined, it is expected that at the continental scale such floristic 
vegetation communities that occur in different biogeographic regions (but are united 
under one ecological vegetation class) would have some of their species shared, with 
many genera, families and life forms in common. Some floristic communities that 
occur in the same ecological vegetation class may however have very few species in 
common. Nevertheless, these floristic communities are still united by the one 
vegetation class because they respond to a similar environmental regime that is 
manifested in comparable life-forms, genera, families and similar vegetation structure. 

At the regional level a lack of shared species is related to geology. Several East 
Gippsland examples are given in the description of Rocky Outcrop Shrubland 
(Appendix D), where they occur across a range of geologies. Where the vegetation 
class is dependent on a particular geology such as the Limestone Pomaderris 
Shrublands of East Gippsland, the stratigraphy of the geology may account for 
species differences between floristic communities of the vegetation class (Peel, 1993). 

Thus, in contrast to formations and floristic communities, ecological vegetation 
classes are defined at a qualitative level by both their floristics and structure, but more 
importantly their description includes the ecological processes which characterise 
them. Ecological vegetation classes include such well established entities as Riparian 
Forest (high fertility sites with deep, well-watered soils replenished by periodic 
flooding with silt-laden fresh water), Rainshadow Woodland (well-drained soils 
derived from fertile granodiorite geology under low ( <700 mm) and unreliable 
rainfall regimes) and Coastal Saltmarsh (anaerobic peaty muds inundated by salt 
water one or more times daily, but less frequently in summer). Such classes illustrate 
the vegetation's specific ecological response to a particular environment which occurs 
throughout the landscape. As such, ecological vegetation classes permit the link to be 
made between vegetation patterns and broad landscape features such as coasts, lakes, 
plains, dissected terrain, plateaus and mountains, and their respective climates. 
Ecological vegetation classes are usually floristically and structurally distinct from 
each other, whilst floristic vegetation communities are regional or sub-regional 
variants of ecological vegetation classes. 

This is the level of the hierarchy that was mapped by this study. Ecological 
vegetation classes may be synonymous with sub-formations but are described in a 
different manner to them by including floristics and a qualitative consideration of the 
environmental processes operative for each class (see Figure 6.2). 

Floristic vegetatfon community 
Floristic vegetation communities sensu Forbes et al. (1981) are derived from floristic 
analysis using the classificatory program 'NEAR' and a method outlined by Gullan 
(1978). 

The results of the analysis are presented in a two-way table which arranges species 
and classified quadrats on two axes and contains the cover-abundance data in the 
body of the table. Hand sorting this information involves the subjective arrangement 
of quadrats within small groups, small groups within large groups, large groups with 
respect to each other and of species (which are not given a fixed order by the 
classification). This is performed to permit the display of the floristic gradients within 
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the data. Occasionally individual quadrats may be moved from one group to another 
on the basis of considering the importance of cover-abundance values rather that just 
presence/absence data. 

The groups generated are then subjectively evaluated with respect to the floristic 
gradient between groups, relative cover-abundance values (particularly of the more 
ecologically dominant species) between groups and the ecological sensibility of 
groups and aggregations of groups. Those sites which are close to the boundaries of 
these centroid clustered groups may then be moved according to the cover
abundance of their constituent species. 

Floristic communities consist of one or more sub-communities and typically relate 
to the large groups derived from the preliminary classification. A floristic community 
reflects the vegetation's response to environmental influences at the regional or sub
regional scale. These influences include geology, soils, minor altitudinal changes, 
landform, aspect and recurrent disturbances such as fire. 

Note that in this report the term plant community is taken to be a generic reference 
that may include floristic vegetation community or ecological vegetation class. 

Floristic sub-community 
Sub-communities are based on small groups or aggregations of quadrats (Mueck and 
Peacock, 1992). Sub-communities may relate to different temporal phases of the 
vegetation type or a single floristic community under different disturbance regimes 
and are somewhat arbitrary steps along a floristic continuum. A sub-community 
groups vegetation samples from one floristic community as a function of subtle 
floristic differences that are mediated by microclimate variations across the localised 
landscape. Such variations include position on a slope, aspect, fire history, disturbance 
or proximity to another community. A sub-community is synonymous with the term 
'nodum' of Poore (1955). Sub-communities typically occur over relatively small 
areas and are difficult to map at the regional scale and so were not mapped in this 
work. 

Typologies operate most effectively on an extensive data set; the position of an 
entity within the hierarchy is likely to change if the data set was small in geographic 
extent or small in sample size and scattered over a wide area when the initial 
determinations were made. In this way the development of the typology of the state's 
vegetation is analogous to the dynamic nature of plant taxonomy: both systems are 
seen to be evolving and must be updated as better information comes to hand. As the 
data set used by Forbes et al. (1981) was relatively small (considering the geographic 
area covered), some of the floristic entities initially described as sub-communities in 
that study were found to require reclassification and have been redefined as floristic 
vegetation communities or ecological vegetation classes in this work. The vastly 
improved data set available for the study area has enabled the revision of the plant 
typology for East Gippsland. This revision is consistent with the state-wide vegetation 
typology currently being developed by the Department. 

An example of this process-oriented typology is given in Figure 6.2. 

' 6.3 METHODS 

Mapping ecological vegetation classes as a part of the old-growth study was 
undertaken in order to provide an ecological context for stands of old-growth forest 
identified by forest mappers during this study. Vegetation classes exhibit different 
structural and floristic responses to their environment. The advantage of describing 
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old-growth forests in terms of their constituent vegetation classes is that it is possible 
to circumscribe the particular environmental conditions which produce and 
perpetuate the old-growth state for that class. Because the typology is based an 
ecological processes, disturbance regimes which may effect Jhe old-growth status of a 
stand can be consistently assessed. The major advantage of this approach is that it will 
allow a more refined and focused management response for areas of old-growth 
forest so defined. 

Forest type and structural vegetation mapping at a scale of 1 :63 360 (Buntine 
1974 unpubl.) covered all of the LCC East Gippsland Study Area and parts of the 
Gippsland Lakes Hinterland and Alpine Study Areas (Chapter 5). Although the focus 
of this mapping was as a basis for land use determinations, including the 
discrimination of commercially productive categories of forest, this mapping also 
reflects environmental site quality. Plant community maps are also a reflection of the 
vegetation's interaction with particular environmental site qualities, but are created 
from a broader ecological perspective. 

Both approaches to mapping employ detailed analysis of remotely sensed 
information and subsequent field checking. In East Gippsland, where accurate and 
detailed forest type mapping was available but floristic mapping had only been 
completed at a broad scale, it was desirable to use the information of the former to 
assist in upgrading the latter. By also including data on geology, soils, climate, 
landform, biogeographic context and the currently available floristic quadrat data set, 
this approach modified the line work of forest types to produce ecological vegetation 
class mapping. 

There are several advantages to linking forest type information and ecological 
vegetation class information: 
• efficient use of existing information, 
• broader understanding and acceptance of improved mapping by management 

staff, and 
• encouragement of the synthesis of silvicultural site quality parameters with 

ecological considerations, which has profound implications and advantages for 
forest management. 

The method for transforming forest type boundaries into ecological vegetation class 
boundaries is relatively straightforward provided there are good floristic, edaphic and 
bio-geographic data for the area. The strongest, most persistent and stable influences 
will define the distribution of an ecological vegetation class in the broad landscape 
context, while the floristic vegetation communities are regional variants. 

The ecological vegetation class was undertaken by o.verlaying information about 
the physical environment, biogeography and existing floristic quadrat information 
with the forest type maps. The synthesised maps of vegetation classes were then field
checked to ensure that assumptions about the influence of abiotic and biogeographic 
factors on vegetation in the landscape had been correct. Whilst field-checking the 
accuracy of the revised mapping for vegetation class boundaries, more specific 
information about the ecological vegetation classes was collected. 

Maps were verified during eight months of field work by driving all the major 
roads and tracks. Where necessary and as time permitted the field verification of 
vegetation classes boundaries away from the track network was achieved through 
bushwalking. Additional information was obtained from the work of field botanists 
who had worked in the area or who were still engaged in biological suryey in the 
study area. 
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FORMATION 

e.g. Open Forest 

········································ECOLOGICAL VEGETATION CLASS······································ 

e.g. Damp Forest 

.................................... FLORISTIC VEGETATION COMMUNITY ................................ . 

e.g. 'Ferny' Damp Forest 'Shrubby' Damp Forest Basaltic Damp Forest 

··••·•••·•·····•····•·•·•·•· ················FLORISTIC SUB-COMMUNITY················· ····•······•··•······•·•· 

e.g. Damp Sclerophyll Forest <O Damp Sclerophyll Forest 0) Basaltic Damp Forest <2> 

GLC 6.2, 6.3 GLC 6.1, 6.4 SAR 5.1 
Lowland Forest EG 16.5 

Figure 6.2 An example of plant community typology for damp forests in East Gippsland. 
Notes: 
1 The name for this sub-community has been superseded by the new typology nomenclature 

(refer to Section 6.3) but is used here because it is the original name as cited by Forbes et al. 
(1981) 

2 Peacock et al. (1992). 
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Aerial photography, geological boundaries and landform were used to interpret 
remote ecological vegetation class boundaries throughout the study area where time 
did not permit on-the-spot verification of such boundaries. 

During the course of the field-checking it became obvious that certain vegetation 
classes were not catered for by the structural classes in the forest type mapping. They 
wete delineated by the use of aerial photo interpretation (API) where equivalent 
structural classes were ab$ent or inadequate. See Appendix D. 

Data sources 
Data sources used in the mapping procedure included: 
• vegetation maps at 1: 100 000, Land Conservation Council study area reports for; 

East Gippsland (1974), Gippsland Lakes Hinterland (1982) and Alpine (1977); 
• forest type maps at 1 :63 360, former Forests Commission of Victoria, ;Buntine 

(1974, unpubl.); 
• logging history at 1:100 000 (Chapter 7); 
• dieback caused mostly by Phytophthora cinnamomi Ward and Mckimm (1982); 
• land systems at scale 1:100 000 (east of the Snowy River), 1:250 000 (west of the 

Snowy River) Department of Conservation and Natural Resources (1993); 
• geology; Geological Survey of Victoria at 1:250 000 - Mallacoota (1976), 

Tallangatta (1976), and Baimsdale (1977); and 1:100 000 - Bendoc (1990), and 
Murrindal (in prep.); . 

"' the Geology of the Cann River Forest District; 1: 100 000 (Beams and Hough, 
1979b); 

• Floristic Map of East Gippsland (Parkes et al., 1984); 
• floristic analyses of the quadrat data set for East Gippsland using CNR's Flora 

Information System; and 
• numerous floristic analyses from pre-logging flora and fauna survey reports in 

the Ecological Survey Report Series (CNR) cited by author in the References. 

Field reconnaissance 
Field work to check the revised mapping and to refine ecological vegetation class 
descriptions was . conducted from September 1990 to April 1991. Additional site 
specific data was collected as defined species lists from 77 locations across the study 
area (FIS quadrats U00601-U00677). 

Plant taxonomy 
The taxonomy follows Ross (1993) and the periodic taxonomic updates of the 
National Herbarium of Victoria. 

Vegetation class nomenclature 
The names for the ecological vegetation classes have been formulated through 
reference to previous work in Victoria and Australia and are referrable to Census of 
Victorian Plant Communities, CNR (in prep). The ecological vegetation class names 
are designed to convey a simple picture of the vegetation and its context. They are 
not intended to be detailed descriptions. Each name gives the usual structural form 
such as woodland, heathland, or sedgeland, although not all examples of ecological 
vegetation classes are restricted to the one structural category. For example, Banksia 
Woodland may be a low open woodland on exposed near-coastal dunes or an open 
forest on more sheltered inland sites. A variety of adjectives are employed to describe 
a particular and consistent feature about the vegetation class; for example, coastal, 
damp, vine-rich or grassy. 
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After much careful consideration and consultation, the term sclerophyll has been 
removed from the Victorian plant community nomenclature. The change was made 
because 'sclerophyll' is a term that is not familiar to non-specialists, it is applicable to 
many communities and thqs adds little to discriminating between them. Furthermore, 
it was originally intended to be applied strictly to either the overstorey or the 
understorey, but this distinction has rarely been made. 

Limitations 
The vegetation mapping of this study in some instances encapsulates several 
ecological vegetation classes across the study area that occur in patterns too complex 
to map at 1: 100 000. It is therefore reasonable to expect that a revision of this 
mapping at a finer scale in the future may lead to the delineation of more ecological 
vegetation classes. 

6.4 RESULTS 

The relationships between the forest type mapping (Chapter 5) and ecological 
vegetation classes are described in Appendix D. This table also provides descriptions 
of landform, geology, rainfall and elevation for each forest type and ecological 
vegetation class. 

The complete revision of the floristics of East Gippsland produced 44 ecological 
vegetation classes. These are listed in Table 6.2 along with their area (in hectares) on 
public land. Detailed class descriptions are given in Appendix E. These revised 
descriptions include 24 plant communities in addition to those recorded on the 
original Floristic Map of East Gippsland (Parkes et al., 1984). Note that the 
vegetation class mapping was 1not completed for freehold land. 

Over 98% of the public land in the study area was found to be vegetated. The 
remainder of the area comprised water-bodies, inlets and bare areas such as blow-outs 
on coastal sand dunes. Forested vegetation comprises l 027 377 ha (97%) of public 
land (of which 918 833 ha was mapped as forest by the more detailed growth stage 
mapping - see Chapter 4). The most extensive class is Lowland Forest (245 131 ha) 
which together with Damp Forest (238 288 ha), Shrubby Dry Forest (209 982 ha) 
and Wet Forest (90 288 ha) account for 76% of the public forest estate. The four 
rainforest classes together only occupy 9619 ha . 

. A generalised map of the ecological vegetation classes is depicted as vegetation 
groups in Map 5. The groups comprise: Coastal (ecological vegetation classes 1-4), 
Heathlands (classes 5-8), Saltmarsh (class 9), Wetlands (classes 10-13), Lowland 
(classes 14-16), Riparian (classes 17-19), Dry Forest (classes 20-25), Rainshadow 
Woodland (class 26), Rocky Outcrops (classes 27-28), Moist Forests (29-30), 
Rainforests (classes 31-34), Tableland Damp Forest (class 35), Montane Dry 
Woodlands (classes 36-37), Moist Montane Forests (classes 38-41), Sub-alpine 
(classes 42-43) and Treeless Sub-alpine Complex (class 44). 

44 

36



Sources: Ouadrat data from Flora Section, CNR. Forest type 
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Table 6.2 Ecological vegetation classes and area (ha) on public land of the East Gippsland Forest 
Management Area I.7. 

Vegetation class Area (ha) Vegetation Class Area(ha) 

1. Coastal Dune Scrub Complex3.5 3 109 

3 397 

90 

122 

681 

44 

2. Coast Banksia Woodland3 

3. Coastal Grassy Forest2 

4. Coastal Vine-rich Forest2.5 

5. Coastal Sand Heathland 

6. Sand Heathland 

7. Clay Heathland 

8. Wet Heathland 

9. Coastal Saltmarsh 

10. Estuarine Wetland 

11. Coastal Lagoon Wetland 

12. Wet Swale Herbland 

13. Brackish Sedgeland 

14. Banksia Woodland3 

15. Limestone Box Forest2.5 

16. Lowland Forest2 

17. Riparian Scrub Complex3.4,5 

18. Riparian Forest2,4,5 

19. Riparian Shrubland 

20. Heathy Dry Forest3, 5 

21. Shrubby Dry Forest3 

22. Grassy Dry Forest2.5 

23. Herb-rich Forest2 

Total all classes 

Notes: 

1 781 

9 514 

904 

795 

718 

789 

195 

36 980 

4 658 

245 131 

17 664 

12 656 

659 

2989 

209 982 

16 903 

9 724 

24. Foothill Box Ironbark Forest3,5 595 

25. Limestone Grassy Woodland2 

26. Rainshadow Woodland 3 

27. Rocky Outcrop Scrub 3,5 

28. Rocky Outcrop Shrubland3,5 

29. Damp Forest2 

30. Wet Forest2 

31. Cool Temperate Rainforest3.6 

32. Warm Temperate Rainforest3.6 

33. Cool/Warm Temperate 

Rainforest Overlap3.6 

34. Dry Rainforest3,6 

35. Tableland Damp Forest2.5 

36. Montane Dry Woodland2 

37. Montane Grassy Woodland2,5 

38. Montane Damp Forest2 

39. Montane Wet Forest2 

40. Montane Riparian Woodland3,5 

41. Montane Riparian Thicket3,4,5 

42. Sub-alpine Shrubland3. 5 

43. Sub-alpine Woodland2 

44. Treeless Sub-alpine Complex5 

Other 

471 

22179 

5 052 

1 606 

238 288 

90 288 

2 563 

6 777 

268 

11 

7 000 

48 517 

4 825 

13 962 

13 506 

516 

36 

202 

7 310 

1 071 

13 232 

1 057 760 

1 Vegetation classes (in bold) which conform with the definition of 'forest' adopted for this study (classes 
1-4, 14-18, & 20-43). 

2 Jacobs forest classes. These classes mostly show classic eucalypt growth form (classes 3-4, 15-16, 18, 
22-23, 25, 29-30, 35-39 & 43). 

3 Non-Jacobs forest Classes. These classes mostly exhibit atypical eucalypt growth form (classes 1-2, 14, 
17, 20-21, 24, 27-28 & 40-42). 

4 The revision of mapping for riparian classes was not completed because the structural mapping was unable 
to adequately delineate these vegetation classes. As a consequence the area statements for these linear 
riparian vegetation classes· are· provisional. 

5 Ecological vegetation classes that were not adequately delineated by forest type structural mapping. These 
were mapped with the aid of aerial photography and other vegetation mapping techniques (see Appendix D). 
A complex comprises two or more ecological vegetation classes that are indivisible at this scale of 
mapping. 

6 The total area for rainforest vegetation classes is based on structural mapping not floristic mapping. The 
partition of the area of rainforest into four vegetation class_es is based on floristic criteria. A floristic-based 
mapping approach would see· a revision of the area of these classes. 

7 Areas (ha) are reliable to the nearest 5 ha (approx.). 

45 

38



7 

FOREST DISTURBANCE 

IDENTIFICATION AND SURVEY 

7.1 INTRODUCTION 

A list of disturbances known to have altered the primary attributes (floristics, structure 
or growth stage) of the forests in the study area was prepared. These disturbances 
were d~scribed according to their cause; natural or un-natural (post-European 
human-mduced). Research using historical and contemporary records was undertaken 
t~ deli~eat~ a~d map the extent and severity of these disturbances. The following 
dtscuss10n mdtcates the most important of these disturbances and is a summary of 
more detailed histories and sources which are presented in Appendix F. 

7.2 AGRICULTURAL SELECTION 

Agriculture represents less than 15% of land use by land area in East Gippsland. 
Agricultu~al activities are concentrated in fertile country around Buchan, Gelantipy 
and Wulgulmerang; on the alluvial river flats, coastal plains and adjoining cleared 
foothills around Orbost; in the north near Bendoc, Bonang and Tubbut; and in the far . 
east of the region at Combienbar, Cann River, Mallacoota and along the Genoa River 
:alley. The first settlements were established in the north and far east of the study area 
m the late 1830s and 1840s, mostly for grazing. Crown land selection, the process of 
sub-division and forest clearance that led to closer settlement, had the greatest impact 
on the more marginally productive country of the region from the 1880s. 

Archival Crown Lands and Survey files show that, for the period generally between 
the 1880s and 1930s, about 135 Crown Land selections within the study area were 
taken up, partially or wholly ringbarked, later abandoned or forfeited, and reverted to 
the Crown. Most of these selections are now within State forests or National Parks. 
Selection blocks were abandoned ·because of difficult access, remoteness from 
markets and the vigorous regrowth of native vegetation following clearing. 

Many of these blocks were cleared and have subsequently revegetated. Clearing 
was mostly done by ringbarking trees and later grubbing the stumps, and burning the 
dried and dead vegetation. Deforested areas were then sown with pasture grasses, while 
ihe more fertile aBuvial flats were planted with cereal or vegetable crops. In some 
instances agricultural blocks were cleared and farmed more than once before being 
permanently abandoned. As the average size of the selection blocks was 150 ha, this 
rep~esents app~o.ximately 20 000 ha of land that may have been affected by early 
agncultural activity (Table 7.2). Today, most of this land is forested. 

Data relating to agricultural clearing has been obtained from the archival files, 
collated into a textual database and entered into the GIS. The database contains 
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information on the location, extent and approximate period of clearing for each 
selection. Where clearing was undertaken on a portion of the allotment area, the 
percentage is based upon data found in the reports of Crown Bailiffs who inspected 
the selections for the Lands Department. Parish plans (historic and current) have been 
used to situate allotments within the spatial database (GIS), with each receiving a 
unique number to link the allotment with the textual database. The current extent of 
tree clearing on freehold land has been determined from Landsat TM satellite 
imagery (Goodson and Gilbee, 1992). Map 6 depicts the location of crown land 
selections which have reverted to public land. It also shows current freehold land. 

7.3 GRAZING 

Cattle grazing commenced in the study area in the 1830s and has continued to the 
present day, though within a much reduced geographical area. The first cattle were 
depastured in the forests of East Gippsland by graziers from the Monaro district of 
southern New South Wales, driven into the region through industry expansion and a 
run of dry seasons in the 1830s and 1840s. A series of nineteenth century land acts 
and amendments made provision for grazing on unoccupied Crown land in Victoria, 
recognising that extensive forested areas in East Gippsland were more suited to 
intermittent grazing than to intensive agricultural development. This regional land use 
has continued through the current century, with grazing leases administered by the 
former Department of Crown Lands and Survey, the former Forests Commission of 
Victoria, the former Department of Conservation and Environment and more recently 
the Department of Conservation and Natural Resources. 

The current survey identified five categories of grazing licences and leases which 
represent different forms of administration rather than different types of forest 
grazing. Information on significant grazing leaseholds was researched from a variety 
of sources including historic plans and maps, archival Crown Lands and Survey files, 
Forests Commission records and Victorian Government Gazettes. A textual database 
has been compiled which holds information on the area of the leasehold, the period 
of grazing, the relevant Government file numbers, and a unique number that links this 
data to the spatial database. 

There is some chronological overlap between the categories of grazing, and the 
size and boundaries of individual leases could vary significantly over time. Leases 
were taken up intermittently, sometimes abandoned in good seasons, and not 
necessarily held continuously over a given period. The date-range for a grazing area 
is therefore only an indication of the period of grazing. Information concerning 
stocking rates and stock numbers was not consistent nor of sufficient quality to be 
included in the text~al database. Data relating to the earliest grazing leases, or Pastoral 
Runs, have been excluded due to the inconsistency of available information, 
specifically the location of early leaseholds. L 

The original maps of grazing areas show the extent of the leaseholds, somewhere 
within which grazing has occurred. During the construction of the GIS database it was 
decided that the grazing leaseholds be depicted within a matrix of 2 km grids 
covering the entire study area. If a lease overlapped more than 50% of a grid square 
the grid was marked with the attributes of that lease. Data on leases greater than 
400 ha, excluding current licences which range down in size to 2 ha, were entered into 
the GIS for presentation at a scale of 1:100 000. Map 7 depicts the extent of current 
and historic grazing leases. 
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7.4 MINING 

Gold was discovered in the study area in the early 1850s, and copper and silver-lead 
from the 1870s onwards. The first gold fields of the region were situated near Bendoc 
and Bonang, where alluvial gold, and later quartz, were mined throughout the 1850s 
and 1860s. In the 1880s and 1890s a new round of gold discoveries was made in the 
region when mining tracks were opened up, providing access to the auriferous areas. 
The gold fields of East Gippsland tended to be short-lived, however, yielding poor to 
moderate returns, and were not as geographically extensive nor productive as those of 
central Victoria. 

Gold prospecting and extraction has occurred along many river and stream 
systems in the region. In the Bendoc district payable gold was eventually found in 
most streams flowing north from the Coast Range. In the south of the study area 
prospecting tended to be concentrated at the heads of the river systems. Copper and 
silver-lead were mined in the Deddick district in the 1870s and 1890s. Silver mining 
was undertaken in the Buchan area in the early years of this century. Large areas of 
the region have in recent decades been subject to mineral exploration licences. 

Records indicate that large-scale forest clearance for mining was not commonplace 
in the region, though forests in the immediate vicinity of mines and associated 
settlements were destroyed. Mining activity was, however, very destructive of the local 
environment, with trees felled for fuel and building purposes, and streams and stream 
banks heavily disturbed in the search for alluvial gold. 

Information was obtained from the records of the Geological Survey of Victoria, 
reports of the former Department of Minerals and Energy, and a range of secondary 
sources. The significant mines and mineral extraction sites of the region were loaded 
into a textual database which indicates the location (AMG to 1: 100 000 scale 
accuracy), the name, the type and the dates of operation of the mine. These data were 
then directly entered into the GIS with the textual attributes linked with point 
locations. Some historic mining access tracks have also been entered. It was not 
possible to determine the location of all mines and mineral extraction sites in the 
study area. Map 8 depicts the location of historic mining sites and tracks. 

7.5 DIEBACK 

The major pathogen mapped in the study area is the root rot fungus Phytophthora 
cinnamomi. This fungus has profound effects on the structure and floristics of the 
forest communities within which it occurs, causing large scale crown defoliation and 
death of plants in both the overstorey and understorey in its most severe expression. 
The mapping was undertaken in 1973 by the former Forests Commission of Victoria 
using aerial photography and field inspection. This mapping is still an accurate 
description of the likely extent of dieback following an epidemic event (pers. comm. 
Ian Smith). The origins of the disease are uncertain. Although Marks and Smith 
(1991) and others consider the fungus to be introduced, it is also acknowledged by 
Burbidge (1960), cited in Marks and Smith (1991), that there is evidence which 
suggests the fungus has been in Australia for many thousands of years. However for 
the purposes of this study, the extent and severity of dieback caused by Phytophthora 
cinnamomi was considered to be anthropogenic (Ian Smith, pers comm.). This 
mapping was entered into the GIS database and is depicted in Map 9. 
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7 .6 TIMBER HARVESTING 

Extensive utilisation of timber has occurred throughout the forests of the study area. 
This begun in the 1840s with the early graziers felling trees for their immediate needs, 
such as huts, yards and fuel, and continued with the mining settlements of the 1850s 
and the agricultural settlements from the 1870s. During the 1880s and 1890s the 
durable timbers of the area were selectively harvested and shipped by rail or sea to 
markets in Melbourne. Utilisation increased after the extension of the rail head from 
Bairnsdale to Orbost in 1916. Hardwood railway sleepers were hewn in the study area 
for many decades during the 20th century, and piles, poles and beams cut and 
removed from the forests. 

The primary customers for . the durable species were the public utilities, the former 
Victorian Railways Department (sleepers), State Electricity Commission (light poles), 
the former Public Works Department (heavy construction beams) and the former 
Melbourne Harbour Trust (piles for piers and docks). Gippsland Grey Box was 
especially prized for wharf construction because of its resistance to Toredo Worm 
attack, whilst the abundance of Box and Red Ironbark made the Orbost district the 
premier sleeper hewing area for Victoria from 1920 to the early 1930s. The hewn 
products of the Cann River and Mallacoota districts were used by the New South 
Wales Railways or shipped out to New Zealand via the port at Eden in southern New 
South Wales. 

Large scale timber harvesting began in the 1950s in response to a significant loss 
of resources in the Victorian Central Highlands from the 1939 bushfires and the 
increased demand associated with the post-war housing boom. With the merchantable 
forests of the coastal plain largely logged over, the attention of timber-getters moved 
to the foothills of the hinterlands around Buchan and to the north of Orbost and Cann 
River. Access to this hilly country was facilitated by the improvement in roading 
machinery such as bulldozers and graders during the post-war period. 

Historically, timber utilisation tended to follow the easterly extension of the rail 
into East Gippsland, though in the era after the Second World War increased road 
construction assisted the expansion of the hardwood industry in the region. There was 
a steady increase in sawlog output throughout the 1950s and 1960s through a system 
of selective harvesting. A type of clearfelling system was introduced in the late 1960s 
and early 1970s and by 1974-75 the forests of the region were producing 40% of the 
state's log output. This system was a modified form of clearfelling where some trees 
were retained for environmental protection or conservation (DCB 1990). 

During the 1970s there was a reduction in the number of mills in East Gippsland 
following amalgamation and take-overs with the issuing of larger individual log 
allocations against licences of three year duration. Hardwood log output returns for 
Nowa Nowa, Orbost and Cann River districts declined slightly between 1970 and 
1974, then fluctuated with a trend of increased output by 1981, particularly in the 
Orbost forest district. Regional sustainable yield harvesting was introduced in the late 
1980s following the Victorian Government's (1986) Timber Industry Strategy. 

Accurate information on the areal extent of selective logging was difficult to find. 
Air photos (black and white, scale 1:40 000, large format) from the early 1940s were 
available for parts of the study area. They provided clues as to the possible location of 
disturbed forest but precise boundaries were difficult to derive. A few contemporary 
maps of these early logging activities were also found. What were available were 
detailed log allocation records by licence area for the period 1945 to 1970 
approximately. These were reorganised to conform with current forest block and 
compartment boundaries and together with information on species were entered into 
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the GIS database. It should be noted that selective harvesting within a forest 
compartment indicates only that this form of harvesting occurred, not its precise 
distribution or intensity. 

A variety of forms of remote sensing and investigative techniques were employed 
to assist with the mapping of the clearfelling history. Landsat TM imagery (bands 3, 4 
and 5) in transparency form at scale 1:1000000 (March 1990) and 1:250 000 (April 
1992) was interpreted at scale 1:100 000 using a Kartoflex photogrammetric map 
revision instrument to map the clearfelling coupe boundaries from the late 1980s to 
the present. Landsat MSS transparencies (band 1, 3 and 4) at scale 1: 1 000 000 from 
August 1972 to February 1987 (with scenes from August and December 1972, 
February 1978, October and November 1980, March 1984, January and July 1986, 
and January and February 1987) were also interpreted on the Kartoflex in order to 
map clear felling boundaries at a scale of 1:100 000 back to the early 1970s. 

It was a fortunate coincidence that the advent of Landsat 1 in 1972 coincided with 
th{'. shift in logging practices from selective harvesting, which is difficult to identify 
from either aerial photos or satellite imagery, to clearfelling and seedtree silvicultural 
systems in the early 1970s, which are more readily detectable from remotely sensed 
imagery. Nevertheless some of the early satellite images suffered from severe line 
striping and contrast deficiencies which significantly impaired the quality of 
mapping. Despite these deficiencies the mapping was comparable with local regional 
records that had been compiled over the years by interpretation of both small and 
large format aerial photos and associated field mapping. Prior to the study, the 
existing regional records were incomplete and were substantially up-dated as a :result 
of the satellite image interpretation. 

The extent of selective logging and clearfell harvesting are shown on Maps 10 and 
11 respectively. 

7.7 WILDFIRE 

Wildfire 'is a particularly important disturbance to the growth stage characteristics and 
floristics of old-growth forest. Wildfires maintain the ecologic~l dynamics of 
regeneration and decline for most eucalypt communities (Gill 1981), whilst having 
the potential to physically affect the morphological characteristics of growth stages. 
Clearly the period of time taken to recover from such a disturbance is dependent 
upon the fire intensity and frequency and the vegetation class involved. Since the 
advent of intensive wild-fire suppression techniques in recent decades, the truly 
'natural' characteristics of contemporary wildfires have been questioned. Even if a 
wildfire has not been started by human forces, human intervention is usually used to 
help suppress the fire. Wildfires occur regularly in East Gippsland and major fires are 
known to have occurred in 1923, 1938-39, 1943-44, 1945-46, 1951-52, 1958-59, 
1962-63, 1967-68, 1978-79, 1980-81, 1982-83 and 1987-88 (CFL, 1990, and 
Foley, 1947). 

The Department of Conservation and Natural Resources (CNR) and its 
predecessors have routinely recorded the outer boundary of most wildfires for the last 
three decades on base maps for fire management planning. Prior to that only the 
1952 and 1939 fire boundaries were available in map form. Unfortunately, little 
information on the severity of bum was available from historic records. These maps 
formed the basis of the fire mapping for this study. The regional base maps of 
wildfire history recorded by CNR (1960 to 1991) and the available historic maps 
(1939 and 1952 fires) were redrafted onto one complete map layer for the GIS 
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database at a scale of 1: 100 000. This information was used as an outer boundary 
only with further data on the effect that might have occurred to vegetation being 
derived directly from the growth stage and crown cover projection mapping described 
earlier. Map 12 depicts the distribution of known wildfires since 1939. 

7.8 FUEL REDUCTION BURNING 

Fuel reduction burning is the controlled use of fire to reduce the amount of 
flammable material on the forest floor in order to reduce the potential risk of damage 
from a wildfire. Fuel reduction burns normally differ quite significantly from 
wildfire. They are deliberately ignited on days designed to produce a cool burn 
thereby causing minimal damage to the crowns of trees, they may be more frequent 
than wildfires, occur earlier or later in the season and produce a different mosaic of 
burn. Fuel reduction burning of many thousands of hectares of forest has been 
routinely conducted in East Gippsland since the 1960s. Records of fuel reduction 
burning between 1970 and 1980 were kept on maps in different offices throughout 
the area at scales of 1:100 000 to 1:126 720. This mapping generally recorded the 
proposed burn areas rather than the actual area burnt. Frequently the burns cover a 
much smaller part of the proposed burn area. Since 1980 a percentage estimate of the 
area burnt has been added to the mapping. This estimate was generally derived from 
field reports and limited aerial observation. 

In order to reconcile these two disparate data sources into a consistent map, a hard 
copy grid representing 2 km squares was prepared for the entire study area. Each grid 
square was coded with the cumulative count of the number of fuel reduction burns 
that were recorded as occurring in that area and the date of the most recent burn. The 
2 km grid was felt to be a fair representation of the spatial accuracy of the original 
mapping. The greater the frequency of burning the higher the probability that some 
burning disturbance did take place. However, given the variable nature of fuel 
reduction burning, particularly with regard to intensity and area burnt and reliability 
of mapping, the most significant conclusion to be drawn was that areas outside those 
delineated as burnt would have the lowest probability of this type of disturbance. The 
gridded location of fuel reduction burns since the 1960s is shown in Map 13. 

7.9 WEED INFESTATIONS 

In an ecological context there are many classes of environmental weeds. Only severe 
environmental weeds are relevant to old-growth forests in the study area. 

Severe environmental weeds are usually perennial and vigorous species that have 
the potential to rapidly occupy large areas of undisturbed native vegetation, often by 
vegetative spread. Those that are shade tolerant are well adapted to invading the 
denser and shadier vegetation classes such as Riparian Forest and Warm Temperate 
Rainforest. Conversely light dependent species invade more open vegetation 
communities such as woodlands and heaths. Their presence drastically alters the 
ecological processes operating within the host plant community, and may in time lead 
to its demise. The most significant shade-tolerant weeds of the study area are 
Blackberry (Rubus fruticosus spp. agg.), Periwinkle (Vinca major), Wandering Jew 
(Tradescantia fluminensis) and Bridle Vine (Myrsophyllum asparagoides). Some of 
the more significant light-dependant weeds of the study area are Kikuyu (Perinisetum 
clandestinum) and German Ivy (Delorea mikanioides). This class of weeds has the 
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most significant impact on forested vegetation communities and their potential to 
attain the old-growth state. 

Although an extensive floristic data set exists for the study area, the collection of 
such data is biased to avoid areas degraded by introduced weeds. In addition the 
quadrat data provides little opportunity to evaluate the suitability of the habitat for the 
weed species involved, nor does this information provide data on the advance or 
decline of weeds, as each site is normally only visited once. As a consequence, no 
mapping of weeds or weed classes was t.mdertaken and a weed index was not 
developed for this study. 

7.10 ROADING AND OTHER CULTURAL FEATURES 

The disturbance effect of roading is likely to be determined by the size and type of 
road, the date of initial construction and the degree of subsequent maintenance. At a 
scale of 1: 100 000 primary and secondary roads are depicted in the GIS database, but 
minor forest access roads are not shown. 

Other cultural features include the small number of urban settlements, a single 
railway line (the Bairnsdale to Orbost line), several fire spotting towers, 
communication towers, helipads, trig stations and recreation facilities including 
walking tracks, picnic areas and car parks. Only a selection of the more significant of 
these have been added to the GIS database. 

The impact of roading and other cultural features on old-growth attributes was not 
evaluated in this study. 

7.11 FREEHOLD LAND 

Apart from the extensive disturbance records (such as historic grazing) which were 
available from archives, no research into the history of land use on freehold land was 
undertaken for this study. It is known through clearing records and anecdotal 
observations that much of the freehold land has been disturbed through grazing, 
selective harvesting (such as post cutting) and burning. However, it was not feasible to 
build up a reliable picture of disturbance for the 58 969 ha (3.7% of the study area) 
of forest on freehold land within the time-frame of the study. 

7.12 UNDISTURBED AREAS 

Undisturbed areas, for the purpose of this study, were identified where no other 
verified form of disturbance was described. It is assumed that no area within the study 
area is truly undisturbed. Fire, at least, has probably affected all forests at some time 
in the past and weeds are also likely in many areas. It is also recognised that some 
areas described as undisturbed may have a contemporary un-natural disturbance that 
has not been recorded in the past or that was not detected by this study. 

7.13 RESULTS 

A summary of the extent of the nine mapped disturbance types by growth stages and 
ecological vegetation classes is given in Tables 7.1 and 7.2 respectively. 
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FOREST DISTURBANCE - IDENTIFICATION AND SURVEY 

Grazing (724 709 ha), wildfire (498 327 ha), fuel reduction burning (481 055 ha) 
and selective· togging (444 796 ha) are the most extensive disturbances recorded on 
public land in the study area. These figures were derived from a variety of sources, 
some of which have substantially over-estimated the actual extent of the disturbance. 
For example, the selective harvesting area includes the total area of each compartment 
with a known selective harvesting record, even though many compartments were only 
partially affected by the logging. Similarly, the grazing record includes the total area 
for each lease, not the area preferentially grazed. Refinements to the area actually 
affected by these disturbances were undertaken during the analysis of disturbances 
levels (Chapter 8) by reference to information on growth stages, crown cover, forest 
type and vegetation class. 

Agricultural clearing (19 747 ha) refers only to selections which were abandoned 
and have subsequently reverted to Crown land. The largest areas of clearings occurred 
in Shrubby Dry Forest with 5786 ha (29%), Lowland Forest with 4035 ha (20%), 
Damp Forest with 3357 ha (17%) and Wet Forest with 1766 ha (9%). 

The results for clearfelling (146 131 ha) indicate that this disturbance type is 
concentrated on areas of medium to high environmental site quality which produce 
high volumes of merchantable trees, particularly Lowland Forest with 49 281 ha 
(34%), Damp Forest with 41 099 ha (28%) and Wet Forest with 21 999 ha (15%). The 
logged areas of Shrubby Dry Forest with 17 388 ha (12%) occur on the medium 
environmental site quality localities where trees attain the Jacobs growth form. 

Selective harvesting (444 796 ha) has occurred mainly in Lowland Forest with 
150 239 ha (34%), Damp Forest with 98 069 ha (22%) and Wet Forest with 39 221 ha 
(9%). 

Grazing has been centred on palatable vegetation classes, however the areal extent 
of these leases means little in terms of the grazing activity that they contained. For this 
reason only the figures for palatable classes are discussed. The most affected classes 
are Montane Grassy Woodland (93%), Montane Damp Forest (90%), Sub-alpine 
Woodland (90%), Grassy Dry Forest (84%), Montane Dry Woodland (81 %), 
Rainshadow Woodland (80%), Herb-rich Forest (77%) and Montane Riparian 
Woodland (71 % ). 

Fuel reduction burning has occurred in the more flammable vegetation classes that 
are used to provide strategic buffers to protect assets in the landscape. As a 
consequence 40% of the Lowland Forest area has at least one fuel reduction bum 
record. Other classes with . fuel reduction bum records include Banksia Woodland 
(30%), Shrubby Dry Forest (60%), Damp Forest (54%) and Montane Dry Woodland 
(48%). 
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Table 7.1 Growth stages and disturbance type (ha) for all forested vegetation on public land within the study area. 

Disturbance Type 

Ul Growth Stages 1 2 3 4 5 6 7 8 9 > 
.j:>. ti) 

S1 senescing only 25 364 - 2 232 11 5 577 1660 6 093 60 § S2 senescing dominant, sparse mature, no regrowth 21 0 - 835 0 2 382 1 178 1 075 0 
S3 senescing dominant, mature subdominant, no regrowth 18 0 - 943 0 859 488 258 77 ..:: 
S4 senescing dominant, sparse mature and regrowth 0 0 - 1 0 1 215 369 1166 0 0 

'Tl 
S5 senescing and mature co-dominant, no regrowth 301 476 - 3 659 4 7 276 3 065 6 072 124 >-3 
s6 senescing and mature co-dominant, sparse regrowth 0 0 - 325 0 324 219 63 0 ~ 
S1 senescing dominant, sparse mature, regrowth subdominant 1 34 - 2 105 0 815 2045 237 54 0 
Ss senescing dominant, no mature, regrowth subdominant 0 0 - 160 0 742 193 755 0 G 
M1 senescing subdominant, mature dominant, no regrowth 7 263 1 941 56 877 498 115 150 75 456 61 095 434 I - 0 
M1 senescing subdominant, mature dominant, sparse regrowth 143 767 - 7 172 25 19 230 15 848 15 702 107 ::i:; 

M3 sparse senescing, mature dominant, no regrowth 8 342 3 882 - 88 414 679 174 769 116 691 113 453 666 ~ 
M4 sparse senescing, mature dominant, sparse regrowth 298 569 - 9 662 86 14 142 11 179 11 285 87 ~ 
M5 senescing, mature and regrowth co-dominant 1 . 67 - 918 2 1 077 638 463 90 'Tl 
M6 senescing subdominant, mature dominant, regrowth subdominant 502 466 - 4 363 13 12 237 7 993 7 478 13 0 

M1 senescing subdominant, mature and regrowth co-dominant 1 0 - 301 0 972 517 671 0 ~ 
ti) 

Ms sparse senescing, mature dominant, regrowth subdominant 693 1 197 - 20 530 60 23 954 18 000 19 026 297 >-3 
ti) 

Mg mature only 10 293 4 092 - 96 379 531 169 501 121 063 103 905 1 928 0 
M10 no senescing, mature dominant, sparse regrowth 790 1 059 - 11 732 0 11 175 9 828 11 010 111 'Tl 

M11 no senescing, mature dominant, regrowth subdominant 1 504 577 - 22 350 75 21 674 18 308 16 591 1 111 ~ 
R1 seµescing and regrowth co-dominant, sparse regrowth 0 375 - 17 0 2 179 1 239 2 729 0 ti) 

>-3 
R1 senescing and regrowth co-dominant, sparse mature 0 218 - 933 0 2 216 2 750 3 816 0 O" 
R3 senescing and mature subdominant, regrowth dominant 153 46 - 2 600 0 4 355 2 321 3 517 20 ~ 
R4 senescing subdominant, sparse mature, regrowth dominant 2 0 - 1 043 0 2 121 1 856 2 023 241 ti) 

t"" 
R5 senescing subdominant, no mature, regrowth dominant 830 26 - 278 14 3 082 2002 3 759 9 

~ R6 sparse senescing, mature and regrowth co-dominant 49 490 - 3 723 49 4 919 3 829 3 536 0 
R1 sparse senescing, mature subdominant, regrowth dominant 189 356 - 9 757 46 10764 9 984 9 866 42 
Rs sparse senescing, sparse mature, regrowth dominant 291 253 - 5 222 20 6480 3 408 3 925 17 
Rg sparse senescing, no mature, regrowth dominant 469 191 - 3 326 0 1 567 2004 2 347 10 
Rio no senescing, mature and regrowth co-dominant 113 199 - 6 074 14 9 431 4 810 7 433 9 
R11 no senescing, mature subdominant, regrowth dominant 568 302 - 11 988 11 8 891 8 350 9 954 275 
R12 no senescing, sparse mature, regrowth dominant 294 26 - 1454 0 1 649 1 751 1 086 0 
R13 regrowth only 595 246 - 4 724 29 6727 4177 5 430 45 

Unknown 4 771 1 528 - 64 699 339 77 257 27 836 62 508 761 
Total All Growth Stages 38 520 19 747 146 131 444 796 2 506 724 709 481 055 498 327 6 588 
Disturbance Types: 1 = Undisturbed 2 = Agricultural clearing 3 = Clearfelling 4 = Selective Jogging 5 = Mining 6 = Grazing 7 = Fuel reduction burn 8 = Wildfire 9 = Dieback 
Disturbance types can overlap in geographic extent, for example the same forest area can be both gr~ed and selectively logged and therefore a total area of disturbance for each growth stage is 
meaningless in practical terms. Note that growth stages were not determined for all clearfelled areas. Refer to Section 10.5 for discussion on the reliability and accuracy of areas quoted in this table. 

Table 7.2 Ecological vegetation classes and disturbance type (ha) for all forested vegetation on publiC land within the study area. 

Disturbance Type 
Ecological Vegetation Class l 2 3 4 5 6 7 8 9 

1 Coastal Dune Scrub Complex 91 3 - 1 403 0 1 857 297 1 977 0 
2 Coast Banksia Woodland 253 131 - 1 337 0 1 930 490 1490 0 
3 Coastal Grassy Forest 0 0 - 90 0 6 0 6 0 
4 Coastal Vine-rich Forest 0 0 - 49 0 35 50 19 0 

14 Banksia Woodland 372 251 1 051 16 601 0 31117 10 979 28 953 0 
15 Limestone Box Forest 195 206 430 4 619 0 18 1 604 1 064 77 
16 Lowland Forest 2 425 4 035 49 281 150 239 433 155 194 98 827 173 040 5 775 
17 Riparian Scrub Complex 680 129 1 455 9 178 7 12 564 5 502 13 194 304 
18 Riparian Forest 481 769 769 4 724 23 8 966 5 050 8 817 15 
20 Heathy Dry Forest 37 610 104 794 0 2 375 1 904 2 068 0 'Tl 21 Shrubby Dry Forest 8 644 5 786 17 388 67 747 494 157 356 126 393 85 164 159 ~ 22 Grassy Dry Forest 70 830 312 7 734 0 14 264 9 655 6 870 0 ti) 23 Herb-rich Forest 226 1 243 813 4 908 0 7 584 3 958 2 934 0 >-3 

0 24 Foothill Box Ironbark Forest 169 0 2 250 0 251 7 58 0 ....... 
ti) 25 Limestone Grassy Woodland 0 97 0 384 0 188 197 39 0 

~ 26 Rain Shadow Woodland 3 765 0 - 280 105 17 853 7 138 2049 0 
27 Rocky Outcrop Scrub 328 66 42 1 017 29 2 821 2 641 2 195 0 

~ 28 Rocky Outcrop Shrubland 95 47 - 256 0 1290 765 678 258 Q 29 Damp Forest 6 432 3 357 41 099 98 069 807 173 534 128 892 115 517 0 
30 Wet Forest 6 842 1 766 21 999 39 221 352 52 268 34 036 26 993 0 I 
31 Cool Temperate Rainforest 618 1 496 681 14 836 662 653 0 s 

trl 32 Warm Temperate Rainforest 216 89 1 662 3 223 36 5 205 2 651 3 816 0 z 
33 Cool/Wann Temperate Rainforest Overlap 4 4 48 69 0 207 70 41 0 ~ 34 Dry Rainforest 0 0 1 5 0 6 6 0 0 n 
35 Tableland Damp Forest 1 226 127 2 227 4 915 32 1 571 724 1 028 0 ci 36 Montane Dry Woodland 3 573 193 2 312 10 516 146 39 438 23 513 8 198 0 0 
37 Montane Grassy Woodland 237 0 313 1 189 1 4 501 2 087 685 0 z 
38 Montane Damp Forest 408 0 1 691 2 523 0 12 577 6 610 3 409 0 ~ 39 Montane Wet Forest 747 0 1 697 3 229 - 11 779 3 184 6 287 0 

ti) 40 Montane Riparian Woodland 46 0 35 48 27 366 242 65 0 

~ 41 Montane Riparian Thicket 0 0 9 32 0 5 32 0 0 Ul 42 Sub-alpine Shrubland 0 0 26 . 0 201 16 0 0 Ul ..:: 43 Sub-alpine Woodland 340 7 31 353 0 6 546 2 873 1 020 0 
Other 0 0 838 9 113 0 0 0 0 0 

Total 38 520 19 747 146 131 444 796 2 506 724 709 481 055 498 327 6 588 
Disturbance Types: I =Undisturbed 2. =Agricultural clearing 3 = Clearfelling 4 =Selective logging 5 =Mining 6 =Grazing 7 =Fuel reduction burn 8 =Wildfire 9 = Dieback 
Types can overlap in geographic extent; e.g. the same forest area can be both grazed and selectively logged, and so a total area of disturbance for each vegetation class is meaningless in practical terms. 
Also note that these disturbance areas indicate the gross extent of the paper-based (map) record and do not necessarily imply that each disturbance type has actually occurred over the whole area. This is 
particularly so with selective logging, grazing and fuel reduction burning. Refer to Section I 0.5 for discussion on reliability and accuracy of areas quoted in this table. 
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AGE OF FORESTS IN EAST GIPPSLAND 

8.1 BACKGROUND 

When considering the question of old-growth forest many observers focus on the age 
of individual trees and/or stands. Many forest types mature at different ages, however, 
and the chronological age of trees is therefore not a universal and easily defined 
attribute of all old-growth forests. Nevertheless it is informative to define the age of 
trees within a particular forest type or vegetation class, to give a precise measure to the 
characteristic of antiquity. 

Tree-ageing techniques are presently limited to ground-based measuremen~s, 
which often require the destruction of the tree. Remote sensing imagery such as aenal 
photo interpretation or satellite imagery cannot ascertain tree ages, only growth stages 
as discussed earlier in Chapter 4. 

The science of tree-ageing, known as dendrochronology, generally involves 
counting tree growth rings. The growth ring is divided into two parts, earlywood an.d 
latewood. Earlywood is formed at the beginning of each growing season. Latewood ts 
formed later in the growing season and is generally denser and darker in colour. 
Normally the tree is aged by counting the latewood rings, each of which is assumed to 
represent one growing season or year. Many Australian tree species, however, do.n~t 
produce annual growth rings that correlate wit~ distinctive .ann~al seasons, ~nd 1t 1s 
not always possible to estimate tree age by. countmg growth nngs m these _species. 

The method of the ageing involves selecting individual trees from which a sample 
is taken. These samples are usually obtained by one of two techniques; using an 
increment borer, or collecting a cross-section. An increment borer drills a small ho~e, 
usually less than one centimetre in diameter, radially from t~e outside of the tree ~o its 
core. The core is removed for later analysis and the tree ts preserved. Collectmg a 
cross-section involves felling a tree and cutting a full disk, or part thereof, from the 
stump. Although it destroys the tree this technique produces a more reliable ring 
count than the increment borer, particularly when the tree is large, old and solid. 
Unfortunately, old trees have a greater chance of being decayed, reducing t~e 
accuracy of this technique. Both techniques are slow and time-consuming a.nd ~n 
practice permit only a very small number of samples. Increment ~ore samp.hng ts 

, unsatisfactory in high density wood and this precludes non-destructive samplmg for 
tree-ring analysis in most eucalypts. . 

The dendrochronology studies for this project were undertaken m two parts. The 
first part was reviewing existing studies of tree-agein~ and their ext~apolation to 
relevant forests within the study area. The second part mvolved collectmg new tree 
ageing data through additional field sampling. 
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AGE OF FORESTS IN EAST GIPPSLAND 

8.2 PREVIOUS TREE AGEING STUDIES 

Three studies were found to provide relevant tree ageing data. 

(i) Silvertop forests of East Gippsland (lncoll, 1974) 
This study involved, among other forest mensuration activities, the selection and 
ageing of trees from 148 sites across Victoria representing the full range of growth 
stages from saplings to senescing stems and various ecological vegetation clas-ses 
including Lowland Forest _ and Shrubby Dry Forest. Approximately 50 of these sites 
were selected from East Gippsland. Each site occurred within a stand of Silvertop Ash 
(Eucalyptus sieberi) and each tree was felled and aged by ring counting a cross
section. The oldest tree was found to be 137 years of age (47 m tall, 176 cm diameter 
at breast height over bark (dbhob)), and was located within the study area north-east 
of Orbost in an area known as Towser Ridge in Lowland Forest. The growth stages of 
these trees were not known. 

(ii) Wet Forests of Errinundra Plateau (Piercy and Woodgate, 1984 unpubl.) 
This study sought to determine the ages of both eucalypt and understorey species in 
representative old-growth stands at selected sites in Wet Forest and Mixed Forest on 
the Errinundra Plateau, well within the study area. Twenty-one trees from four sites 
were aged through collection of cross-sections and subsequent ring counting. At each 
site the oldest trees were found to be Errinundra Shining Gum (Eucalyptus 
denticulata) with ages ranging from 225 years (55 m tall, 147 cm dbhob) to 252 
years (53 m tall, 231 cm dbhob). Ages of understorey species ranged from 40 years 
(9 m tall, 15 cm dbhob) for Elderberry Panax (Tieghemopanax sambucifolius) to 207 
years (19 m tall, 62 cm dbhob) for Black Oliveberry (Elaeocarpus holopetalus) and 
208 years (25 m tall, 62 cm dbhob) for Sassafras (Atherosperma moschatum). Again, 
the growth stages of these trees were not determined at the time of the study. 

(iii) Wet and Dry forest types, Glenbog, NSW (Banks, 1990) 
The most recent study of tree age prior to the current study was undertaken in the 
Glenbog State Forest of New South Wales, just north of the study area. Two sites were 
selected representing different forest types: Wet Forest dominated by Cut-tail 
(Eucalyptus fastigata), and Dry Forest/Lowland Forest dominated by Silvertop Ash. 
At each site, 18 trees were sampled from the full range of growth stages. Multi-aged 
stands were revealed at each site with trees ranging from 40 to 400 years in the Wet 
Forest and 20 to 210 years in the dry forest generally or Lowland Forest specifically. 
The study also provided information about fire histories and frequencies by analysing 
the date of occurrence of fire scars on the cross-sections. The long-term fire 
frequencies at the two sites were quite different, with a fire event occurring about once 
every 14 years in the Wet Forest and about once every eight years in the dry forest. 
Both sites also showed an increasing fire frequency from the 1830s and 1870s and 
again during this century. Only in the last two decades had fire frequency fallen to 
pre-European levels. 

8.3 FURTHER TREE AGEING STUDIES 

As part of this current study, tree ages in the Cobon block (north-west of Cann River) 
were assessed from recently felled individuals of Silvertop Ash in a forest stand which 
had been extensively studied as part of the Victorian Silvicultural Program's Value 
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A STUDY OF THE OLD-GROWTH FORESTS OF EAST GIPPSLAND 

Added Utilisation System trials. The vegetation of the stand was classified as Damp 
Forest dominated by Silvertop Ash with some Messmate (E. obliqua) and Mountain 
Grey Gum (E. cypellocarpa). The stand comprised a number of tree ages and had 
been unlogged until the coupe was clearfelled in April 1992. Details of the eight 
sampled trees are given in Table 8.1. 

Tree age estimates were taken directly from radial cross sections cut from the 
stumps of the eight trees, based on the assumption that tree growth was seasonal. 
Overall the tree rings were mostly clear and distinct, with few zones of incomplete or 
indistinct rings; however, it is possible that rings may not have been formed during 
unfavourable growing years. In some of the older trees with hollow centres, age 
estimates were based on ring counts of the sound wood plus an estimate of the 
missing centre. The results from the tree ring analysis are shown in Table 8.2. A third 
senescing tree was also selected for sampling but was not included due to the risk 
involved in felling large trees with rotting centres. This tree had a diameter well in 
excess of 1.4 m. 

Analyses of ring width increase per year indicate that trees M1 and M3 were in a 
state of accelerating growth, M2 was experiencing constant growth, S 1 in moderate 
decline and S2 in accelerating decline. 

Table 8.1 Morphological characteristics of the Eucalyptus sieberi trees sampled for age in 
Cobon forest block. 

Tree number Growth stage Height (m) DBHOB(cm) Crown diameter (m) 

Rl Regrowth 25.8 37.5 6.5 3 6.5 
R2 . " 23.1 28.0 8.0 3 3.8 
R3 25.0 33.5 5.5 3 6.5 

Ml Mature 33.8 108.5 11.5 3 15.3 

M2 " 31.2 100.5 12.4 3 9.4 
M3 33.8 73.5 10.5 3 10.3 

Sl Senescing 32.5 118.0 10.5 3 10.3 
S2 31.4 134.5 20.0 3 20.0 

Table 8.2 Tree age estimate for regrowth, mature and senescing trees in Cobon forest block. 

Tree number Tree ring count Hollow centre Number of Tree age estimate 
radius (cm) missing rings 

Rl 47 none 0 47 

R2 44 none 0 44 
R3 46 none 0 46 

Ml 170 none 0 170 
M2 169 none 0 169 
M3 137 8 31-44 158-171 

Sl 201 15 59-75 260-277 
S2 237 15 59-75 296-311 
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The similarity in ages of the regrowth trees and of the mature trees suggests that 
each of these growth stages may have been derived from a distinct regeneration 
episode. As Silvertop Ash is known to regenerate in response to disturbances which 
provide a canopy gap and a suitable seed bed, it is likely that this regeneration 
episode occurred after a fire. A 300 year forest fire history was derived from tree 
regeneration years and post-fire growth pulses indicating that 12 fires passed through 
the stand with a fire frequency of 22 years. There was no conclusive evidence of an 
increase in fire frequency since European settlement. The fires appear to have had a 
patchy effect on the forest stand, as not all trees were equally affected by every fire. 

This work, undertaken as part of the old-growth survey, is discussed in greater 
detail in Appendix I. 

8.4 IMPLICATIONS FOR OLD~GROWTH FOREST 

Although these studies are not representative of the entire study area, they provide an 
interesting insight into the range of ages of each growth stage. Note that the Cobon 
Block study was performed in Damp Forest which is the second largest vegetation 
class in the study area. For the senescing growth stage, given the larger girths of 
unsampled trees on the site, it is likely that tree ages in excess of 311 years and up to 
twice the age of the trees in the mature growth stage may be found. The Cobon Block 
study also suggests that the mature trees are quite old, ranging from 158 to 171 years 
of age. 

The dendrochronology work also showed that mature trees in the study forest 
could be expected to remain in a mature condition for another 80 years or so but this 
is dependent on favourable forest disturbance, fire for example, occurring at, say, 20 
to 50 year intervals and the crown remaining in good condition over this period. The 
evidence also suggests that the transition from the mature growth stage to the 
senescing growth stage takes place at about 250 years. While these studies give ages 
for different growth stages of a small number of trees species, they are by no means 
conclusive or representative. More detailed and statistically rigorous work needs to be 
done on the question of the absolute ages of different growth stages in order to 
develop a comprehensive picture of the age ranges of trees within the study area for 
all forested vegetation classes. 
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9 

THE BASIS FOR DEFINING 

OlD~GROWTH FORESTS 

9.1 DEFINING OLD-GROWTH FOREST 

The discussion of concepts and existing definitions (Chapter 2) demonstrates that the 
question of defining old-growth is not a simple one. While the characteristics of old
growth forests can be relatively easily identified, it is a more complex matter to 
determine at what threshold these characteristics must be present for an area to 
constitute old-growth forest. 

Four terms are commonly used to describe old forests: 

(i) OVERMATURE - in relation to the growth stage of trees and in particular 
eucalypts. Overmature trees are characterised by declining crown leaf area, trunk 
and shaping branches weakened by pathogen attack and increasing development 
of dead branches and bayonet limbs (Jacobs, 1955, and further discussed in 
Section 4.1 of this report). 

(ii) SENESCING - includes overmature trees (described above) and late-mature trees 
which exhibit a fuller crown than overmature trees although in mild decline, and 
some dead branches and b,ayonets (adapted from Jacobs, 1955). The terms 
senescent and overmature are often used interchangeably. Furthermore, stands 
which are described in these terms are readily mapped by their morphological 
characteristics (refer to Chapter 4). 

(iii) ECOLOGICALLY MATURE - refers to stands with a small net biomass increment, 
often high structural and compositional diversity and a richness of animal 
habitat such as hollows and dead stems (Commonwealth of Australia, 1991, 
Ecologically Sustainable Development Working Group-Forest Use). This term 
embraces a broad conceptual notion of forests that is hard to define and measure 
in practice although it appears to be aligned with Jacobs ( 1955) concept of 
mature, late mature and overmature growth stages. 

(iv) OLD-GROWTH - is a term which describes trees or forests that are both old for 
their type and relatively un~isturbed, and which have a number of intangible 
qualities. (A range of definitions is discussed in Chapter 2). 

It is recognised that these terms are also difficult to define unambiguously and that 
they overlap considerably in scope (Figure 9.1). 

The failure in the past to depict an arbitrary area for 'old-growth' forest on the 
growth curve (Figure 9 .1) has reflected the inability of scientists to agree on 
thresholds for the universal characteristics that define old-growth forests. However, the 
objective of the current study is to establish a practical procedure for defining and 
delineating 'old-growth' forest for all forests in the study area. This has been 
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achieved firstly by defining forest (Chapter 3); secondly by quantifying growth stage 
(Chapter 4); and thirdly by examining the impact of natural and human-induced 
disturbances on the structural and floristic attributes of the forests (Chapter 5, 6 and 
7). The question of secondary characteristics is also discussed in this and subsequent 
chapters. In doing so the study has addressed all the key words in the phrase 'old
growth forest' as well as many of the common perceptions of these forests as 
portrayed in Figure 2.1 (Chapter 2). 

Within the parameters of this study, it became evident that the most prominent old
growth characteristics were represented by stands that comprised the oldest possible 
growth stage (or combination of growth stages) and the least disturbed forest for a 
given forested vegetation class. Some old-growth characteristics, however, may also 
occur in younger or more disturbed stands: generally, the younger the forest, the 
fewer of these characteristics will be present. The point at which a particular stand no 
longer constitutes an old-growth forest, although subjective, can be delineated 
through arbitrary and dual assignment of a growth stage threshold and a disturbance 
level threshold. These conclusions are diagrammatically represented in Figure 9.2. 

Figure 9.2 also illustrates the interaction between the structural characteristics of 
old-growth forests as measured by both growth stage and disturbance characteristics. 

The presence, configuration and development of old-growth characteristics in a 
forest stand are a function of its structure, ecological vegetation class and disturbance 
history. The definition of old-growth forest must have ecological meaning and be 
based on thresholds that can be physically delineated, both on the ground and on 
maps, so that old-growth values can be accommodated in on-ground management of 
forests. This study has consequently defined old-growth forest in a way that enables 
these forests to be clearly delineated. This definition together with important 
explanatory notes is presented in Section 9.2. An important component of the 
definition is the proportion of the senescing growth stage that is permitted in old
growth forest. It is considered that the senescing growth stage becomes a significant 
influence on the ecological processes of the stand (e.g. growth of younger trees, 
development of hollows, nutrient cycling) when present in at least subdominant crown 
cover proportions, that is, approximately half the area of dominant or co-dominant 
growth stage(s). 

regrowth early mature 

decreasing number of old-growth characteristics 

r------------------ ---
1 ecologically mature 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

mature 

Forest/tree age 

,-:---------
I senescing 

I 
I 

late mature 

Figure 9 .1 A conceptual relationship between terms used to define stages of forest growth. 
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Dominant 
Growth 
Stage 

Senescing 

Mature 

Regrowth ' 

Regeneration 

Disturbance Level 

Negligible/ Negligible/ Significant Significant 
Undisturbed natural unatural natural unatural 

~---"'----=--
-'OLD-GROWTH FOREST DOMA 

Disturbance level thresholds 

Figure 9.2 Schematic interaction between growth stage and disturbance level in defining old

growth forest. 

The question of disturbance is perhaps the more difficult part of the definition to 
address. All forests are assumed to have been subjected to some form of disturbance. 
Undisturbed forest (as described in this study) is forest for which there is no record of 
disturbance although wildfires, for example, almost certainly have occurred in the 
past. Negligibly disturbed forest is forest for which a disturbance record exists, but, 
the disturbance is unlikely to have altered the structure (growth stage combination or 
crown cover) or the usual floristic composition of species for that vegetation class; or, 
if the alteration did occur in the past it is no longer measurable. Disturbances may be 
natural (e.g. wildfire) or un-natural (e.g. anthropogenic or human-induced 
disturbances such as agricultural clearing, logging, grazing and mining). Disturbances 
induced by indigenous people prior to European settlement are considered to be 
'natural' in the context of this study. 

Severe wildfire, the only 'significant natural' disturbance recorded in the study 
area, alters the structure and floristic composition of forest. As the effects of fire are 
often relatively short-term, once the resultant regrowth has matured, the fire-affected 
forest should once more be eligible for consideration as old-growth forest, provided 
the other elements of the definition are met. Eucalypt-dominated vegetation in the 
study area that depends on wildfire to facilitate regeneration and maintain ecological 
processes is known as fire disclimax vegetation, and most of the forested vegetation in 
the study area is in that category. 

'Significant un-natural' disturbances, on the other hand, could cause long-term 
changes to forest structure and floristic composition which may preclude forest from 
qualifying ecologically as old-growth for several forest regeneration cycles. Even 
when the resultant regrowth has matured to the senescing stage in the first 
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regeneration cycle, the forest may have only partly fulfilled the disturbance 
component of the old-growth definition. Other criteria, such as overstorey species 
ratios, floristic composition, intact ecological processes, dead standing or fallen 
timber, may not have returned to the pre-disturbance state. Although such forests may 
not fulfil the old-growth definition after one cycle of regeneration and senescence, 
they may do so after several cycles, provided that they have not been significantly 
disturbed by human influence in the meantime. The recovery of ecological processes 
(including structure and floristics) is likely to be linked to the ecological vegetation 
class involved and the type and intensity of disturbance. This could be assessed by 
comparing the floristic and structural attributes of the recovering stand to an 
undisturbed example of the same vegetation class. 

However, recovery measured in terms of these ecological characteristics alone may 
not provide an appropriate measure of the recovery of the forest from the perspective 
of the intangible characteristics. Indeed there are two clearly opposing points of view 
that are highlighted as a result of the discussion on disturbances. The first point of 
view suggests that once a forest has been subjected to significant human disturbance 
(such as agricultural clearing or intensive timber harvesting) it can never in the 
foreseeable future be eligible for consideration as old~growth forest irrespective of the 
degree of recovery. The second point of view suggests that irrespective of the severity 
or type of disturbance, once a forest regains the physical and ecological 
characteristics of an old forest and exhibits minimal signs of human influence (e.g. 
absence of stumps or artefacts of settlement), it may become eligible for 
reconsideration as old-growth forest. 

In order to satisfy the first point of view the disturbance part of the definition 
could read: 

'forest . . . which has been subject to either negligible un-natural disturbance 
at any time in the past, or natural disturbances whose physical effect (on 
structure and floristics) is now negligible.' · 

In order to satisfy the second point of view the disturbance clause could read: 

'forest . . . which has been subject to any disturbance whose physical effect 
(on structure and floristics) is now negligible'. 

From an ecological perspective, the latter approach is preferred; that is, there is no 
arbitrary distinction between natural and un-natural disturbance only an assessment of 
the physical impact of the disturbance and the time taken for its effects to abate. This 
approach also recognises that the intangible characteristics, rather than an integral part 
of the definition, are more appropriately regarded as characteristics affecting the 
humanistic value of old-growth forest. 

The definition presented in Section 9 .2 favours the latter approach, recognising the 
dynamic nature of old-growth forest and allowing for forest to be recruited into, or 
excluded from, the old-growth domain with time. Younger forests that are naturally 
disturbed are a critical component of the old-growth cycle as are significantly 
disturbed forests in vegetation classes where little or no old-growth forest currently 
exists. The definition does not preclude the assessment of some old-growth 
characteristics in forests of the oldest growth stage that have had some form of natural 
or anthropogenic disturbance; nor does it preclude other pre-senescent growth stages 
as also having some old-growth characteristics. 
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9.2 DEFINITION OF OLD-GROWTH FOREST 

A consideration of the foregoing guiding principles has led to the adoption of the 
following definition: 

Old~growth forest is forest which contains significant amounts of its oldest 
growth stage in the upper str~tum - usually senescing trees - and h2S been 
subjected to any disturbance, the effect of which is now negligible. 

IMPORTANT TECHNICAL REQUIREMENTS 

Primary charac£erlatlca . 
1 The definition Is based on·the two primary characteristics of old-growth forest; growth stage and disturbance 

_ level. It has been developed so that old-growth can be delineated and mapped in practice. 

Forest . 
2 Forest, for the purpose of this study, Is defined as woody vegetation with a potential height generally greater than 

5 m and with a crown cover proje::tion generally greater than 100.4. 

Crown cover . . . . 
3 Crown cover is the percentage of the site (or stand of forest) covered by the vertical projection of the penphery of 

the tree crowns in the upper stratum; crowns are considered to be opaque. 

Growth stages 
4 It Is assumed that old-growlh forests have attained their oldest, naturally achievable growth stage(s) combination 

for a particular site under a contemporary regime of 'natural' disturbance which in East Gippsland is generally 
fire dlscllmax. 

5 

6 

7 

8 

More than one growth stage (senescing, mature or regrowth) may be present in the upper stratum. The O!dest 
growth smge is the senesclng growth stage and it must be present as a do~inant, codominan! or su~inant 
component of the stand. When present in these proportions the senescing growth stage 1s considered to 
significantly influence the ecological processes of the stand (eg growth of younger trees, development of hollows, 
and nutrient cycling). 

The morphology of the senescing growth stage In many eucalypts is characterised by declining crowns and dead 
or dying brancnes, although these and other characteristics may vary between species. 

'Domlnanf, 'codomlnanf and 'subdominanf refer to the area occupied by the crowns of a given growth stage in 
the upper stratum of the stand. They do not refer to the vertical structure through the profile of the crown. (They 
broadly occupy >500.4, 30-50% and 11-50% respectively of the relativ3 crown cover of the stand.) 

If regrowth growth stages are present they must be 'sparse' (generally less !h&n 10% of th~ crown cover) of the 
upper stratum for the stand to qualify as old-growth. More regrowth than this probably Indicates a greater than 
negligible Qe. significant) disturbance. 

Ecological vege;tatlon classee and forest types . • . 
9 The morphological (physical) characteristics that Identify each growth stage vary with the ecological vegetation 

dass (floristic composition and environmental attri~utes) ~forest type (dominant specl~~ and ~re) bo!h 
of which are influenced by environmental site quality. For this reason the old-growth condition manifests Itself in 
different ways, so forest must be stratified by ecological vegetation class and forest type. 

Disturbance 
10 All forests are assumed to have had some form of disturbance. Undisturbed forest Is forest for which there Is no 

record of disturbance, although wildfires almost certainly occurred In the past. Negligibly disturbed forest Is 
forest for which disturbance is known to have occurred, but, the disturbance Is unlikely to have altered the 
structure (growth stage combination or crown cover density) or the usual floristic composition of species for that 
vegetation class; or, If the alteration did occur In the past It Is no longer measurable. Disturbanc~s may ba natural 
(e.g. wildfire) or un-natural (e.g. anthropogenic or human-induced disturbances such as agncultural clearing, 
timber harvesting, grazing and mining). In the context of this study, and without records that enable a systematic 
search, disturbances induced by Indigenous people before European setUement are also treated as being natural. 

Intangibles 
11 Old-growth forests have considerable Intangible characteristics which are not directly addressed by this 

' definition- they Include grandeur, antiquity, naturalness, spirituality and aesthetics. The type of disturbance 
lnfluen~ the Intangible characteristics of forest and determines their values within the old-growth domain. 

Old-growth dynamics 
12 Significant anthropogenic disturbances may cause long-term changes to forest structure and floristics. Although 

such forests may not fulfil the old-growth definition after one cycle of regeneration and ~nascence, th~~ may do 
so after several cycles provided they are not significantly disturbed In the meantime. The definition thus 
recognises the dynamic nature of old-growth and allows for forests to be recruited Into, or excluded from, the old
growth domain with time. 
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9.3 THE NATIONAL FOREST POLICY STATEMENT 

In its Report of the Forests and Timber Inquiry the Resource Assessment Commission 
(1992) concluded that old-growth forests were: 

... forests that are both negligibly disturbed and ecologically mature and 
which have high conservation and intangible values. 

Subsequent to the RAC findings, the Commonwealth, State and Territory Government 
concluded in the National Forest Policy Statement (Commonwealth of Australia 
1992) that an old-growth forest was: 

. .. forest that is ecologically mature and has been subjected to negligible 
unnatural disturbance such as logging, roading and clearing. The-definition 
focuses on forest in which the upper stratum or overstorey is in the late 
mature to overmature growth phases. 

The definition adopted by CNR for the East Gippsland study is restated as follows: 

... forest which contains significant amounts of its oldest growth stage in the 
upper stratum - usually senescing trees - and has been subject to any 
disturbance, the effect of which is now negligible. 

All three definitions are broadly consistent. They require that the forest be old 
('ecologically mature', 'upper stratum or overstorey in late mature to overmature 
growth phases', 'significant amounts of its oldest growth stages') and little disturbed 
('negligibly disturbed', 'subject to negligible unnatural disturbance', 'subject to any 
disturbance the effect of which is now negligible'). 

The National Forest Policy Statement and CNR definitions are more explicit than 
that of the Resource Assessment Commission on the question of age. The two former 
qualify their definition by reference to growth phases or stages. This is an important 
distinction because, unlike 'ecological maturity', growth stages or phases can be 
measured in a quantitative and practical way over large areas using conventional 
survey techniques. 

On the question of disturbance, the Policy Statement and CNR definitions are also 
more explicit than the Commission's. The Policy Statement confines 'negligible 
disturbance' to un-natural causal agents only. It is silent on the question of natural 
forms of disturbance, although by inference it permits forest to be considered as old
growth even if its has been subject to recent significant natural disturbances such as 
wildfires or cyclones . . The CNR definition provides for forests to be considered as 
old-growth that have been subject to any disturbance, natural or un-natural, provided . 
that the effects of that disturbance are currently negligible. Thus a recent wildfire that 
has severely d~maged the overstorey crown of a forest would remain as old-growth 
under the Policy Statement but would not be considered as old-growth under CNR's 
definition until it had recovered from the effects of the disturbance. 

CNR also recognises that old-growth forests carry significant intangible 
characteristics (such as grandeur, antiquity and spirituality) and as these characteristics 
become better understood it may be possible for them to be included as factors which 
could help define the range of values within the old-growth forest domain. 
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ANALYSIS OF OLD-GROWTH STATUS 

10.1 INTRODUCTION 

The analysis procedure that was developed during the project was based on the 
assumption that every forest stand, irrespective of age or disturbance history, contains 
or potentially contains some of the characteristics used to assess old-growth forests. 
Having identified a core suite of characteristics (described as attributes and 
disturbance influences in Figure 2.1, page 12) it was then possible to assess and rank 
their relative significance in each forest stand. 

10.2 CONSTRUCTION OF DATABASE 

The growth stages, crown cover projections, vegetation classes, structural forest types 
and disturbances were all compiled in map form. Each map was entered into a 
Geographic Information System (GIS). A GIS is a computer system capable of 
storing maps, text and data about any point, or area, on the map. The GIS can also 
manipulate information, permitting any combination of information to be analysed 
efficiently and in a repeatable manner. For example by combining the land tenure, 
ecological vegetation classes and selective harvesting in{ormation in the GIS it is 
possible to determine the location and extent in hectares of selectively harvested areas 
for each vegetation class on public land and to prepare maps showing selectively 
harvested vegetation classes. 

Data was entered into the GIS by various techniques depending primarily on the 
type of source data and resources available. These techniques included hand 
digitising or scanning of line-work, or file transfer from databases outside the GIS. 
Each map was registered to the appropriate 1: 100 000 scale Australian Map Grid 
(AMG) map sheet. 

The separate layers of spatial data, equivalent to maps, were overlayed on each 
otlier to produce composite maps for inquiry and analysis (Figure 10.1). The system 
used to digitise, register and construct the databases was ARCINFO (ESRI, California) 
running on a SPARC II work station (SUN computers). The layers are stored in an 
electronic map library within the GIS . Each is filed according to its geographic 
location and type of data. 
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Layers or themes of spatial data 

Administration boundaries --·· • . ... ... ·;__. ' . . , .. 
(shires, regions, forest blocks etc.) _ ----·--~--~ __ . : ";,,,,. 

7 "", 
Topography ?~ . . · "Z ·":>. 

Cadastral ·~ · . · ""'""-":::: .. 
Land tenure ''-

Agric"IW"" ::~::? : .. . · ----.. ·--:=> 
~'~~ :;:--·~. -·' s 
Grazing -A--7""'-----....--~--~~----...Ji.. 

Floristic vegetation 

Growth stage ""'------------------....:-,. 

Common rete.rence system .c,,.C.S~;?~;>~J/~\/i_j ff1, ~\'s~\Q~,r~t$~(:=:,._?'-......, 
(Australian Map Grid) / / Z / l I . _i ~ _s: ~- s:: _,, 

Textual databases 

Rim ervj dfvd Mov 

s Rim erv· dlvd Mov 
e vf 
d Rim ervj dfvd Mov 

R 
s Rim ervj dfvd Mov 

vfdv fvvmffof lgf. E 
sdldl dvdm dm vvmf 
efmd fdl. F fovkjddv 
dmdmvc l;vbvb,mfv. 
Rim ervj dfvd Mov 
vfdv fvvmffol lgf. E 
sdldf dvdm dm wm 
efmdfdl. 

e.g. 
grazing licences 
log allocations 
mining records 
burning records 

Figure 10.1 The linkage between layers in the map library of the Geographic Information 
System. 

10.3 ANALYSIS PROCEDURE 

The following steps describe the procedure used to assess, rank, classify and describe 
forest stands according to their level of old-growth characteristics. The procedure is 
summarised in Table 10.1. 

Step 1: Identification of forest vegetation 
The first task was to identify the total extent of terrestrial vegetation within the study 
area. Existing maps of vegetation classes were revised to delineate forest type and 
structural properties (overstorey species and height) and floristic properties 
(identification of ecological vegetation classes). From this work it was possible to 
delineate all forested ecological vegetation classes which are essentially a combination 
of structural and floristic vegetation data refined according to environmental 
attributes. Of the 44 vegetation classes identified in Table 6.2, 33 were considered to 
fall within the definition of forest (Section 3.2). 
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Table 10.1 Defining old-growth forest by structure, floristics and disturbance. 

Ste2 In2ut Action Out2ut. 

1 All structural and ecological Define 'forested' vegetation OUTPUT 1 

vegetation class mapping. classes. Remove all water Forest areas identified by 
bodies and inlets. vegetation classes and forest 

type. 

2 Crown cover projection and Summarise mapped growth OUTPUT2 

growth stage mapping. stage classes and ordered by All forest areas mapped 
dominance of oldest growth according to 32 growth stage · 

stages. classes and ordered by 
dominance of oldest growth 
stages. 

3 Disturbance mapping. Assess type (natural or un- OUTPUT3 
natural) and the level Growth stage classes 
(undisturbed, negligible and mapped by disturbance type 
significant) of disturbance. and level for each forested 

class. 

4 Growth stage classes Aggregate OUTPUT 3 into OUTPUT4 

mapped by disturbance type a single summary table for Growth stage classes ordered 

and level for each forested all forested classes. by dominance of oldest 

vegetation class. growth stages and by level 

OUTPUfS 1, 2 and 3. of disturbance for each 
forested class. 'Old-growth' 
forest can then be derived. 

Step 2: Review of growth stage and crown cover projection for Jacobs and non

Jacobs forested vegetation 
The crown cover survey and growth stage mapping resulted in a large and co~p~ex 
array of combinations describing the individually map.ped forest. stands. Combmmg 
groups of similar growth stage classifications resulted m a reduction ~ram .218 to 32 
distinct combinations of crown cover projection and growth stage classificat10ns (refer 

to Table 4.5, page 30). . . . 
The growth stages in Table 4.5 are ranked m descendmg order of r~la~ive 

proportions of oldest growth stages. The relative pro~ortion of growth stages withm. a 
forest stand has also been used to assist in the rankmg. Although not undertaken m 
this analysis the crown cover projection factor for eac.h ~olygon could be used to 
further organise the ranking of individual f~rest stands. ~ithm each growth sta~e c~ass. 
More complex assumptions could be applied . to s~ecific growth stage combmat10ns 
within each vegetation class when better relationships between crown cover ~d old
growth values are developed through further field based research. Map 14 depicts the 
extent of forest growth stage groupings. 

The aerial photo interpretation growth stage classes M3, M4, M9 and M~o actually 
contain non-Jacobs stands, which, although mapped through aenal photo 
interpretation as mature dominated, are sen~scing do~nated in ?ractice. These stands 
occur on sites of low environmental quality and their s~nescmg ~om?onents ~ere 
identified through their forest type and height ~lass followmg str~tegic field checkmg. 
The statement of GIS analysis stages (Appendix G) used to denve old-growth forest 
indicated the procedure used to reclassify these stands into their correct senescing 
class. This reclassification was undertaken in Step 4. 
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Step 3: Assignment of disturbance levels 
The effect of disturbances can vary from one vegetation class to another, and 
consequently uniform and robust assumptions about the distribution and degree of 
impact of disturbances which are mapped on a broad hectare basis can only be made 
for each vegetation class. For example, grazing is unlikely to have an appreciable 
effect on unpalatable vegetation classes, even if records indicate that the licensed 
grazing area included these classes. Additionally, disturbance records were verified by 
aerial photograph interpretation; for example, parts of historic agricultural selections 
which currently contain dense old trees were unlikely to have been cleared even if 
historical records indicated that clearing occurred at that selection. Thus, it was 
necessary to evaluate the impact of recorded disturbances according to the vegetation 
class, the forest type and the growth stage and crown cover projection present at each 
site. 

This process resulted in the development of a series of disturbance levels, based on 
the effects of disturbances on forest stand structure and floristics. On the whole, unless 
a recorded disturbance was correlated with an observed change in growth stage ratios, 
crown cover 1 or floristic composition, it was considered to be negligible. In the 
absence of flora quadrat data or ground knowledge of significant floristic 
degradation, the presence of significant structural disturbance was considered a 
reliable indication of floristic alteration from the undisturbed state for that vegetation 
class. Ecological vegetation classes that are favoured for grazing by domestic stock 
and which had a grazing lease which post-dates 1960 were considered to be 
significantly disturbed. The disturbances have been described by three criteria: 
• type and year or period of occurrence 
• nature - natural or un-natural (human-induced) 
• intensity - undisturbed, negligible disturbance, significant disturbance. 

A summary statement of the area of each disturbance type is given in Table 7 .1 for 
growth stages and in Table 7 .2 for ecological vegetation classes. Having examined the 
type of disturbance for each vegetation class it was then possible, using a combination 
of known responses, to determine the significance of each disturbance in terms of the 
structure and floristics. This resulted in three disturbance levels being described in 
Table 10.2 and depicted in Map 15. 

The following discussion provides a more detailed description of each disturbance 
level. Details of the steps used to determine the disturbance level based on disturbance 
type, ecological vegetation class, forest type, growth stage and crown cover are given 
in Appendix G. 

Disturbance Level 1 
Areas with no recorded disturbance history were described as UNDISTURBED, even 
though some environmental weed species may be present and wildfires have almost 
certainly occurred at some time in the past. 

Disturbance Level 2 
A NEGLIGIBLE disturbance was defined as: 

a disturbance for which there is an authentic record and which '"is unlikely to 
have altered the structure (growth stage ratios or crown cover projection) or 
the usual floristic composition of species for that ecological vegetation class; 
or if a disturbance did occur in the past the effect is no longer significant. 
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Areas with negligible disturbances were further identified according to whether the 
disturbance records were natural (level 2n) or un-natural (level 2u). Areas with 
negligible natural disturbances were considered to be structurally and floristically 
intact. Such cases involved ground or crown fires whose effect in the canopy had 
declined to undetectable levels. Areas with negligible un-naturai disturbances were 
considered to be structurally and floristically intact although slight and reversible 
floristic changes associated with such disturbances may have occurred. An assignment 
of a negligible un-natural disturbance level (2u) may fall into one of several 
categories which is dependent upon the disturbance type and in some cases the 
ecological vegetation class involved. 

Table 10.2 Classification of disturbance levels for forested vegetation. 

Disturbance 
level 

Undisturbed 

2n 
Negligible 
'natural' 
disturbance 

2u 
Negligible 
'un-natural' 
disturbance 

3n 
Significant 
'natural' 
disturbance 

3u 
Significant 
'un-natural' 
disturbance 

3 
Significant 
disturbance, . 
type unknown 

Unknown 
disturbance 
recorded, level 
unknown 
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Explanation of disturbance level 

Disturbance recorded: None 
Notes: Corp.prised areas with no record of disturbance and no disturbance 
indicated by aerial photo interpretation, or non-flammable vegetation classes 
with a fuel reduction bum record, and water-bodies. 

Disturbance recorded: Wildfire 
Notes: Wildfire was recorded, but no growth stage or canopy damage was 
evident. Comprised areas where the aerial photo interpretation cannot confirm 
the presence of the fire. This implies that either the record was incorrect, or 
the fire only affected the understorey, or that the forest canopy had recovered 
from the wildfire. 

Disturbance recorded: Clearfell logging, selective logging, agricultural 
clearing, fuel reduction burning, grazing 
Notes: Comprised areas where an un-natural disturbance was recorded 
however examination of the crown cover and growth stage mapping, together 
with the vegetation class mapping suggested the disturbance was negligible 
or perhaps even non-existent. 

Disturbance recorded: Wildfire 
Notes: Comprised areas where a wildfire was recorded and the growth stage 
mapping confirmed a significant growth stage or canopy disturbance had 
taken place. This indicated that a 'recent' crown or mid-canopy fire had taken 
place. 

Disturbance recorded: Clearfell logging, selective logging, agricultural 
clearing, grazing, mining, pathogens 
Notes: Comprised areas where these disturbances had been individually or 
collectively recorded and a significant un-natural disturbance was confirmed 
by the crown cover or growth stage mapping. 

Disturbance recorded: None 
Notes: Comprised areas where a significant disturbance level was confirmed 
by the aerial photo interpretation, however no. authentic disturbance record 
was available to assign the type of disturbance. 

Disturbance recorded: Clearfell logging, selective logging, agricultural 
clearing, grazing, wildfire 
Notes: A disturbance record was available but its level could not be 
confirmed by the aerial photo interpretation or through other sources. 
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Sources: Maps 4 to 14 from the East Gippsland Old-Growth Forest Study. 

MAP 15 : LEVELS OF DISTURBANCE 
EAST GIPPSLAND OLD--GROWTH FOREST STUDY, 

.,. 
10 20 

30 
KILOMETRES 

Bass Strait 

Accuracy: Refer to source Maps 4 to 14 

!Legend 
r.--

L 1 Undisturbed 
LEVE (no authentic record of disturbance) 

·~EVEL 2n Negligible natural . 

r ~E~EL -~u Negligible un-natural 
; 

t~ "'~:,j LEVEL 3n Significant natural 
~ -=~:'J .· 

~ · s· nificant un-natural 
,. LEVEL 3u . ig II freehold land) 
~- (includes a 

f LEVEL 3 Significantly disturbed 
!· , ·.· cause unknown 

r{:r"'•?': . ·~NKNOWN ~i~turb~nce level unk.nown .. 
(~: .. ;,; .. ,:~' (disturbance recor?ed, insuff1c1ent 
r:,. . · information to assign a level) 

;NJ;,. 
:"'N~;~'.' 1. This map was prepared by assessi.ng the co~bined i~pact of the 
1 followin disturbance types on the n.at1ve vegetation (aw1c~ltural 
, 1 . g . 9_ mi'ning dieback timber harvesting, w1ldf1re se action, grazm . . , • 

and fuel reduction burning). . · 
2 In man cases the sharp transition between d1fferen~ d1stur?ance 
· bey -·,.,.nt 1·n the field For example A,B,C,D m particular may not '"""' . , · 

are artifacts of the grazing grid. 

, ..... . . · 

Highways 

·<-- Other Roads 

- -:-:- State Boundary 

- Rivers 

·=:: - - Study Boundary 

- · - . - 1:100 000 Mapsheet 
Boundary 

CONSERVATION AND 
. . : Tl"RAL RESOURCES 

Map prepared b) :_ ______ : ' Branch, CNR. December 1993 

-~ 
i . ~-: 

w u z 
<C m 
a: 
:::> 
t; 
i5 
u. 
0 
en _. 
w 
> w _. 

tn ..... 
c.. 
<C 
:E 

64



ANALYSIS OF OLD-GROWTH STATUS 

Some of these disturbance records are spatially imprecise. For example, when the 
disturbance type is recorded as clearfell logging, agricultural clearing or selective 
logging but the growth stage mapping shows no evidence of disturbance, disturbance 
level 2u is assigned. This indicates that an un-natural disturbance is recorded but is 
unlikely to have occurred. In the case of fuel reduction burning 2u is assigned 
because of inadequate and unreliable mapping records of this disturbance type. This 
notation indicates that fuel reduction burning is recorded for some part of the 
polygon, however whether it ever occurred, how frequently, or -over what area is not 
known. It is known with certainty that large areas that were recorded as having been 
fuel reduced, have definitely not been burnt or only burnt once. In such cases the 
forest is considered to be negligibly disturbed (level 2u). In the case of vegetation 
classes with high year-round moisture levels, such as Wet Forest or Cool Temperate 
Rainforest, a fuel-reduction burn record is considered erroneous and the disturbance 
level becomes undisturbed (level 1). 

A disturbance level of 2u may also be assigned where a grazing lease is recorded. 
Grazing lease records are extensive data sets that have variable occupation and 
stocking densities. Where an ecological vegetation class is not palatable to domestic 
stock the disturbance level is assigned as negligible even when the grazing lease is still 
current (provided the growth stage does not indicate a disturbance has occurred). In 
palatable ecological vegetation classes, an arbitrary time period of thirty years free 
from grazing is considered to be necessary to permit recovery from the disturbance, 
but only where the attendant grazing and associated burning practices have not 
altered the growth stage is the stand considered to be negligibly disturbed (level 2u). 

Disturbance Level 3 
A SIGNIFICANT disturbance was defined as: 

a disturbance which is likely to have altered the growth stage ratios, crown 
cover projection and the usual floristic composition of that yegetation class 
and which is detectable at the time of the survey, or is indicated in an existing 
and authentic record. 

Areas with significant disturbances were further identified according to whether the 
disturbances were natural (level 3n) or un-natural (level 3u). The different levels 
recognise different disturbance intensities. Whilst significant natural disturbances 
(major wildfires) can cause significant structural and floristic changes, the impact of 
significant un-natural disturbances was considered to be greater and longer-lasting. 
The only significant natural disturbance identified and mappable was wildfire. In 
contrast, other significant disturbances such as storm damage and landslides are 
known to have occurred in the study area but were too small to map. 

The emphasis in these definitions is on the detectability of the disturbance in terms 
of stand structure and floristics. Both growth stage and crown cover projection are 
defined in terms of a class, with upper and lower limits. In practice a disturbance may 
have occurred, but if it does not result in a measurable change of growth stage 
proportions, crown cover or floristic composition then it is considered to be 
negligible. A significant disturbance is always indicated when the proportion of 
regrowth in any stand is greater than 10% of the crown cover of the upper stratum. 

In areas with significant un-natural disturbances, structure, floristic composition (or 
both) will be markedly altered. These sites may contain some old-growth attributes 
such as tree hollows, whilst other attributes are significantly compromised or lost 
entirely. Weed invasion can be serious and may contain a high proportion of severe 
environmental weed species; however, ·sites that have low levels of weeds may 
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ultimately recover and return to the undisturbed state after several cycles of 
regeneration, maturation and senescence. Examples of this class of disturbance 
include grazing in Riparian Forest and Montane Dry Woodland, detectable levels of 
selective logging, recent grazing and forest dieback, agricultural clearance, clearfell 
logging and slashed air fields that are surrounded by bushland. Normal ecological 
processes are significantly disrupted for many years following these disturbances but 
the structural and floristic composition may ultimately recover after several cycles of 
regeneration, maturation and senescence. 

Note that multiple disturbances were possible on any one site. For example, an area 
could be grazed, selectively logged and burnt by wildfire. Where this has occurred the 
disturbance level was assigned on the basis of the most significant disturbance type. 

Step 4: Assignment of oid-growth status 
Stands of old-growth forest were identified according to the definition formulated in 
Chapter 9; that is, stands with negligible disturbances (disturbance levels of 1, 2n and 
2u) which contained senescing trees present in dominant, codominant and 
subdominant proportions (growth stages S1-6 and M1-2 for Jacob's forest vegetation 
classes, or growth stages S1-6 and M1_4, M9-10 for selected non-Jacob's forest 
vegetation classes). Thus for Jacobs forest vegetation classes (identified in Table 6.2) 
the following growth stage classes as mapped through air photo interpretation (Table 
4.5) qualified for old-growth status: 
• senescing dominant (S1-S4) 
• senescing and mature co-dominant (S5-S6) 
• senescing subdominant and mature dominant (M1-M2) 

For non-Jacobs forest vegetation (Table 6.2) the growth-stage mapping from air 
photo interpretation (Table 4.5) was unable to adequately detect the senescing growth 
stages. Field inspection confirmed that this non-Jacobs growth form was common on 
poorer sites (forest usually less than 28 m in height). The forest type mapping, in 
combination with certain vegetation classes, identified those forest types that usually 
contained non-Jacobs growth form stands. They were: 
• S4, S5, Y, P4, Ac, B, Ca, 0, Po, Rb, W (Table 5.1) with vegetation classes 1-2, 14, 17, 

20-21, 24, 27-28 and 40--42 (Table 6.2) 
• for mature dominant/senescing subdominant or sparse/no regrowth stages derived 

from API (M3 and M9). Therefore those became an actual growth stage of 
senescing only (S1) 

• the mature dominant/senescing sparse or absent/sparse regrowth (M4 and M 10) 
became senescing dominant/sparse mature and regrowth (S4) 

• and the same suite of actual growth stages (S1-S4, Ss-S6 .and M1-M2) as for 
Jacobs forest vegetation classes, above, then qualified for old-growth status. 

It is recognised that the assignment of M3 and M9 to S1 could equally have been to 
S 2 or s3 and may be revised in future as better techniques are developed to 
distinguish the differences between non-Jacobs senescing and mature. However, for 
t)le purposes of identifying old-growth forest there is no significant difference 
between Si, s2 and s3. It is also recognised that the non-Jacobs mature components 
of other API-derived growth stage classes (including Mi and M1) could be reviewed 
to assess the actual components of senescing stands. However, this would also have no 
impact on the determination of old-growth status. Any other forest stands with no or 
negligible disturbances were identified as negligibly disturbed' forest provided the 
regrowth component was less than 10% of the crown cover of the upper stratum of 
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the stand. All remaining stands were identified as 'significantly disturbed forest'. 
Further sub-divisions were made to identify natural and un-natural disturbances for 
both negligibly and significantly disturbed! forest. 

10.4 RESULTS 

The extent of disturbance levels by growth stages on forested public land is given in 
Table 10.3. Only 3.5% (32 584 ha) of all forest (918 833 ha) was found to be 
undisturbed, 47% (431 665 ha) was negligibly disturbed, and 49.5% (454 584 ha) 
was significantly disturbed. 

~e e~tent. of old-growth forest growth stages for each vegetation class on public 
land is given m Table 10.4. Old-growth forest totals 224 364 ha and is found in eight 
growth stage classes. Senescing dominant growth stage classes (Si to S4) total 
108 360 ha, senescing codominant (S5 and S6) 3572 ha and senescing subdominant 
(M1 and M1) 112 432 ha, or 48%, 2% and 50% respectively of all old-growth forest. 
Two growth stage classes, senescing dominant forest (99 555 ha) and senescing 
subdominant/mature dominant (102 761 ha) account for 90% of the area of old
growth forest. Senescing dominant Shrubby Dry Forest (74 243 ha) alone accounts 
for 33% of all old-growth forest. 

The extent of old-growth forest and other forest of varying disturbance levels for 
each vegetation class is summarised in TaMe 10.5. Old-growth forest was found in 26 
of the 33 forested ecological vegetation dasses. Shrubby Dry Forest (88 013 ha), 
Damp Forest (42 749 ha) and Wet Forest (36 585 ha) together account for 75% of all 
old-growth forest. Other negligibly disturbed! forest (204 330 ha) was found in 19% 
of forested public land in the study area. 

Of the seven forested ecological vegetation classes that did not contain old-growth 
forest, four were rainforest, two were very small in total area (Sub-alpine Shrubland 
(202 ha) and Coastal Grassy Forest (90 ha)) and! one, Montane Grassy Woodland, had 
95% (4.573 ha) affected by significant un-:natural disturbances. Several ecological 
vegetation classes have been substantially affected by significant un-natural 
disturbances, including Limestone Box Forest (80%), Riparian Forest (72%), Grassy 
Dry Forest (87%), Herb-rich Forest (86%), Rainshadow Woodland (63%), Montane 
Dry Woodland (83%), Montane Grassy Woodland (95%), Montane Damp Forest 
(90.%), Montane Riparian Woodland (84%), Montane Riparian Thicket (89%), Sub
alpme Woodland (86%), Lowland Forest (45%) and Tableland Damp Forest (52%). 

The extent of old-growth forest and other forest of varying disturbance levels for 
each structural forest type on public land is given in Table 10.6. Stringybark B (15 m 
to 28 m) with 48 560 ha, Messmate-Gum B (28 m to 40 m) with 35 486 ha and Red 
Stringybark - Yertchuk (15 m to 28 m) with 34 991 ha together comprise 53% of the 
old-growth forest. The other 26 . forest types account for the remainder of the old
growth forest. 

A s~mmary statement of the proportion of old-growth forest for each ecological 
vegetation class on public land is given in Table 10.7. Vegetation classes that still 
retain a substantial proportion of old-growth forest include Foothill Box Ironbark 
Forest (63%), Rocky Outcrop Scrub (52%), Banksia Woodland (49%), Rocky 
Outcrop Shrubland (44%), Shrubby Dry Forest (42%), Wet Forest (41%) Coast 
Banks~a Woodland (32%) and Tableland Damp Forest (31 %). Old-growth forest 
compnses 21.8% of all forested ecological vegetation classes and comprises 21.2% of 
all public land in the study area. No old-growth forest was mapped on freehold land 
due to the assumed high levels of disturbance. Finally, over 7000 stands of old-
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Table 10.3 Growth stages and disturbance level (ha) for all forested vegetation on public land within the study area. 

Growth Stages 
S1 senescing only 
S2 senescing dominant, sparse mature, no regrowth 
S3 senescing dominant, mature subdominant, no regrowth 
s4 senescing dominant, sparse mature and regrowth 
Ss senescing and mature co-dominant, no regrowth 
s6 senescing and mature co-dominant, sparse regrowth 
S1 senescing dominant, sparse mature, regrowth subdominant 
Ss senescing dominant, no mature, regrowth subdominant 
M1 senescing subdominant, mature dominant, no regrowth 
M2 senescing subdominant, mature dominant, sparse regrowth 
M3 sparse senescing, mature dominant, no regrowth2 
M4 sparse senescing, mature dominant, sparse regrowth3 
Ms senescing, mature and regrowth co-dominant 
M6 senescing subdominant, mature dominant, regrowth subdominant 
M1 senescing subdominant, mature and regrowth co-dominant 
Ms sparse senescing, mature dominant, regrowth subdominant 
M9 mature only2 
M10 no senescing, mature dominant, sparse regrowth3 
M11 no senescing, mature dominant, regrowth subdominant 

Teble 10.3 (continued) 

Growth Stages 

R 1 senescing and regrowth co-dominant, no mature 
R2 senescing and regrowth co-dominant, sparse mature 
R3 senescing and mature subdominant, regrowth dominant 
R4 senescing subdominant, sparse mature, regrowth dominant 
Rs senescing subdominant, no mature, regrowth dominant 
R6 sparse senescing, mature and regrowth co-dominant 
R1 sparse senescing, mature subdominant, regrowth dominant 
Rs sparse senescing, sparse mature, regrowth dominant 
R9 sparse senescing, no mature, regrowth dominant 
R 1 o no senescing, mature and regrowth co-dominant 
R 11 no senescing, mature subdomi_l!ant, regrowth dominant 
R 12 no senescing, sparse mature, regrowth dominant 

R13 regrowth only 

Total All Growth Stages 

Disturbance Levels: 

Notes: 

Level 1: Undisturbed 
Level Zn: Negligible natural disturbance 
Level 2u: Negligible un-natural disturbance 

1 
415 

21 
31 

0 
982 

31 
0 
0 

9 992 
224 

9 931 
753 

0 
0 
0 
0 

9 474 
730 

0 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

32 584 

Disturbance Type and Level (ha) 

2n 2u 3n 3u 
37 3 197 1 083 2 214 
37 1 684 26 829 
0 797 53 477 
0 1 032 0 183 

31 4 657 1 036 2 725 
6 65 0 259 
0 0 971 1 386 
0 0 461 293 

4 086 104 310 2 374 35 959 
640 10 730 7 407 4 401 

8 651 133 945 4 775 78 168 
981 11 886 50 6 652 

0 0 411 826 
0 0 6 802 7 051 
0 0 575 418 
0 0 10 785 24 021 

6 752 129 889 1 952 96 023 
718 7 534 190 10 120 

0 0 6 247 31 143 

Disturbance Type and Level (ha) 

2n 2u 3n 3u 
0 0 2 207 537 
0 0 3 166 1 286 
0 0 2 671 2 528 
0 0 1 163 1 678 
0 0 4 203 805 
0 0 2 438 4 366 
0 0 6 425 9 571 
0 0 2 576 5 533 
0 0 877 3 464 
0 0 3 545 8 695 
0 0 3 753 13 302 
0 0 457 2 630 
0 0 3 674 6 852 

21 939 409 726 82 353 364 395 

Level 3: Significant, type unknown 
Level 3n: Significant natural disturbance 

3 Total 
0 6 946 
0 2 597 
0 1 358 
0 1 215 
0 9 431 
0 361 
0 2 357 
0 754 
0 156 721 
0 23 402 
0 235 470 
0 20 322 

100 1 337 
679 14 532 

2 995 
1 172 35 978 

0 244 090 
0 19 292 

1 930 39 320 

3 Total 

0 2 744 
42 4 494 

182 5 381 
0 2 841 
1 . 5 009 

199 7 003 
656 16 652 
906 9 015 
395 4 736 
119 12 359 
547 17 602 
295 3 382 

611 11 137 

7 836 918 833 

Level 3u: Significant un-natural disturbance (floristically disturbed) 

These growth stage areas are for forested vegetation classes only. The growth stages are those derived from aerial photo interpretation (Table 4.6, Chapter 4). They exclude all low crown 
cover class 1 (<10 percent) stands. Growth stages M3 and M4, M9 and M10 contain some non-Jacobs stands which are senescing-dominated in practice, although only detected as mature 
dominated by the aerial photo interpretation. These were re-classified to senescing dominated classes (see Steps 3 and 4, Section 9.3 and Appendix G) for the determination of old-growth forest 
status. Areas are considered reliable to approximately the nearest 10 ha. 
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Table 10.4 Old-growth forest growth stages (ha) for each forested ecological vegetation class on public land within the study areal,2. 

Stands containing senescing growth stages 

Dominant Co-dominant Subdominant 

S4 Subtotal Ss s6 Subtotal M1 M2 Subtotal 
__ ..,.._ ..... o .. --.. · -o------ ------

1 Coastal Dune Scrub Complex 305 0 0 0 305 0 0 0 0 0 0 

2 Coast Banksia Woodland 1 063 0 0 0 1 063 0 0 0 24 0 24 

3 Coastal Grassy Forest 0 0 0 0 0 0 0 0 0 0 0 

4 Coastal Vine-rich Forest 0 0 0 0 0 0 0 0 22 0 22 

14 Banksia Woodland 14 079 0 102 887 15 068 0 0 0 2 595 365 2 960 

15 Limestone Box Forest 0 0 0 0 0 0 0 0 270 53 323 

16 Lowland Forest 589 126 150 0 865 905 0 905 11245 3 472 14 717 

17 Riparian Scrub Complex 2 891 0 19 280 3 190 191 0 191 808 202 1 010 

18 Riparian Forest 0 13 0 5 18 32 0 32 404 67 471 

20 Heathy Dry Forest 518 0 0 78 596 0 0 0 47 124 171 

21 Shrubby Dry Forest 74 243 159 21 4 710 79 133 95 30 125 7 625 1 130 8 755 

22 Grassy Dry Forest 0 0 0 0 0 0 0 0 55 0 55 

23 Herb-rich Forest 0 0 0 0 0 1 0 1 136 4 140 

24 Foothill Box lronbark Forest 312 0 0 0 312 0 0 0 65 0 65 

25 Limestone Grassy Woodland 0 0 0 0 0 3 0 3 5 0 5 

26 Rain Shadow Woodland 2 188 0 0 204 2 392 0 0 0 0 0 0 

27 Rocky Outcrop Scrub 2 397 30 0 55 2 482 0 0 0 149 8 157 

28 Rocky Outcrop Shrubland 484 0 0 129 613 2 0 2 88 13 101 

29 Damp Forest 187 747 174 389 1 497 558 26 584 37 506 3 162 40 668 

30 Wet Forest 256 70 92 200 618 1 028 1 1 029 34107 831 34 938 

31 Cool Temperate Rainforest 0 0 0 0 0 0 0 0 0 0 0 

32 Warm Temperate Rainforest 0 0 0 0 0 0 0 0 0 0 0 

33 Cool/Warm Temperate Rainforest Overlap 0 0 0 0 0 0 0 0 0 0 0 

34 Dry Rainforest 0 0 0 0 0 0 0 0 0 0 0 

35 Tableland Damp Forest 17 0 0 0 17 21 0 21 2 141 0 2 141 

36 Montane Dry Woodland 2 101 0 0 103 0 0 0 2 783 0 2 783 

37 Montane Grassy Woodland 0 0 0 0 0 0 0 0 0 0 0 

38 Montane Damp Forest 0 3 0 0 3 0 0 0 273 0 273 

39 Montane Wet Forest 22 56 5 0 83 668 0 668 2 337 240 2 577 

40 Montane Riparian Woodland 0 0 0 0 0 0 0 0 31 0 31 

41 Montane Riparian Thicket 2 0 0 0 2 0 0 0 1 0 1 

42 Sub-alpine Shrubland 0 0 0 0 0 0 0 0 0 0 

43 Sub-alQine Woodland 0 0 0 0 0 11 0 11 44 0 44 

Total 99 555 1 305 563 6 937 108 360 3 515 57 3 572 102 761 9 671 112 432 

1 Includes all stands identified as containing old-growth forest (including both Jacobs and non-Jacobs growth form forests). 2 Areas considered accurate to nearest 10 ha . 

• ~-·,.__.: ·::~;,, - 1-.-'~· ::.:-· - ...... : «.·.. . •• • 

· -- ---

Table 10.5 Old-growth forest area (ha) by forested ecological vegetation class for public land in the study area),2 

Significantly 
Old-growth Other negligibly disturbed forest 

Ecological vegetation class forest disturbed forest Natural Un-natural Unknown Total 
1 Coastal Dune Scrub Complex 305 40 0 1 2 763 3 109 
2 Coast Banksia Woodland 1087 78 42 26 2 164 3 397 
3 Coastal Grassy Forest 0 1 0 0 89 90 
4 Coastal Vine-rich Forest 22 20 0 41 39 i22 

14 Banksia Woodland 18 028 4 191 3 308 3 411 8 042 36 980 
15 Limestone Box Forest 323 231 31 3 710 363 4 658 
16 Lowland Forest 16 487 61 719 27 187 110 712 29 026 245 131 
17 Riparian Scrub Complex 4 391 1 845 1 865 1 445 8 118 17 664 
18 Riparian Forest 521 1 279 396 9 057 1403 12 656 
20 Heathy Dry Forest 767 135 1 110 915 62 2 989 
21 Shrubby Dry Forest 88 013 34 681 16 095 53 270 17 923 209 982 
22 Grassy Dry Forest 55 1 150 132 14 753 813 16 903 
23 Hetb-rich Forest 141 520 133 8 327 603 9 724 
24 Foothill Box Ironbark Forest 377 53 0 125 40 595 
25 Limestone Grassy Woodland 8 58 0 213 192 471 
26 Rain Shadow Woodland 2 392 93 0 14 013 5 681 22 179 
27 Rocky Outcrop Scrub 2 639 586 57 505 1 265 5 052 
28 Rocky Outcrop Shrubland 716 141 68 159 522 1 606 
29 Damp Forest 42 749 75 029 21 750 88 478 10282 238 288 
30 Wet Forest 36 585 13 803 3 287 30 580 6 033 90 288 
31 Cool Temperate Rainforest 0 0 0 290 2 273 2 563 
32 Warm Temperate Rainforest 0 0 0 539 6 238 6 777 
33 Cool/Warm Temperate Rainforest Overlap 0 0 0 4 264 268 
34 Dry Rainforest 0 0 0 0 11 11 
35 Tableland Damp Forest 2 179 696 97 3 674 354 7 000 
36 Montane Dry Woodland 2 886 2 670 110 40 209 2 642 48 517 
37 Montane Grassy Woodland 0 108 0 4 573 144 4 825 
38 Montane Damp Forest 276 821 5 12 618 242 13 962 
39 Montane Wet Forest 3 328 3 821 2 110 4 008 239 13 506 
40 Montane Riparian Woodland 31 9 0 436 40 516 
41 Montane Riparian Thicket 3 1 0 32 0 36 

-.l 42 Sub-alpine Shrubland 0 162 0 27 13 202 
-.l 

43 Sub-alpine Woodland 55 389 0 6 321 545 7 310 
Other 0 0 0 0 30 383 30 383 

Total 224 364 204 330 77 783 412 472 138 811 1 057 760 
1 The areas of all disturbance classes other than old-growth forest include the low crown cover density stands (crown cover class l, < 10%). The 

Unknown areas include areas for which no growth stage mapping was undertaken because forest was not apparent from the aerial photographs. 
2 Areas considered reliable to approximately the nearest 10 ha. 
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growth forest were found on public land within the study. These ranged in size from 
just a few hectares to over 10 000 ha. The extent of old-growth forest is depicted by 
growth stages in Map 16, and by disturbance levels in Map 17. 

10.5 DISCUSSION ON ANALYSIS, ACCURACY AND VERIFICATION 

The following sections deal with the most obvious results of this study, provide a 
framework for those who will have to use the large datasets which have been 
generated, and provide guidance on how to interpret the results as well as suggesting a 
mechanism for systematically reviewing this work as new data becomes available. 

Old-growth analysis 
The analysis program that was developed to derive old-growth forests for the study 
area thoroughly reviewed all data before assigning disturbance levels (Appendix G). 
This was particularly important with respect to the un-natural disturbance types of 
timber harvesting, grazing and agricultural clearance. Anecdotal evidence indica,tes 
that a majority of the old-growth mapped during this study has not been significantly 
disturbed by fuel reduction burning, even though contemporary records are 
insufficient to verify this beyond doubt. 

In general a precautionary principle of favouring the growth stage and crown 
cover mapping over less reliable records was applied. For example, where a paper 
record indicated clearfelling and the growth stage mapping indicated dense, old trees 
the paper record was rejected; similarly for logging and wildfires. This approach 
should ensure that rnost stands identified as old-growth forest on public land are 
actually old-growth. The number of times these contradictions recurred were far too 
numerous to check in the field for the entire study area and it does mean that 
comprehensive field verification of these anomalies in particular should be 
undertaken to confirm or revise the mapping. 

It is possible that s~me areas of older forests that have been assigned a significant 
un-natural disturbance record may not be significantly disturbed. If this is so, such 
forest stands could qualify as old-growth. For example, areas of damp and wet forests 
that have either a selective logging or agricultural clearance record and a crown cover 
class of three or less were assigned a significant un-natural disturbance level on the 
basis that the crown cover was less dense as a result of the disturbance. Work by 
Ashton (1976) in Wet Forests of Victoria's Central Highlands indicates that such 
stands thin naturally to a crown cover of three or less as they senesce. In addition, 
vegetation classes that are sensitive to grazing and have a grazing record which post
dates 1960 have been assigned a significant un-natural disturbance level. The spatially 
imprecise nature of these records and the vagaries of grazing leasehold utilisation 
would indicate that some areas of these forests could be negligibly rather than 
significantly disturbed. Such areas may therefore qualify as old-growth forest, subject 
to the appropriate growth stage combinations. 

The analysis also excluded two other classes of vegetation: non-forested ecological 
vegetation classes, and low crown cover areas (crown cover less than 10%) in forested 
vegetation classes which do not conform to this study' s definition of forest. Non
forested vegetation classes such as Clay Heathland sometimes have a sparse overstorey 
of Swamp Stringybark (Eucalyptus conspicua), whilst the Sub-alpine Wet Heaths of 
the Treeless Sub-alpine Complex can have a scattered overstorey of Mountain Swamp 
Gum (E. camphora) or Black Sallee (E. stellulata). Sub-alpine Woodland and 
Montane Dry Woodland have low crown cover and this may be the normal 
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Table 10.6 Old-growth forest area (ha) on public land by forest type in the study area7. 

Forest Type LCC Negligibly Significantly 

mature Code Code Code Code Old-growth disturbed disturbed forest 

height Principal species ALPl GLII2 EG3 EG4 forest forest Natural Un-natural Unknown Total 

>40m Shining Gum, Mountain Ash 4a Ni 2a 2632 351 16 3 301 558 6 858 
Mountain Ash A 2b 1 921 880 0 74 141 3 016 
Alpine Ash 3a Wb 2c 2 778 1 450 1 872 2 069 232 . 8 401 
Cut-tail F 2d 19 272 9 495 5 884 15 834 6 113 56 598 
Messmate-Gum A Mn Mi,M2 2e 16 790 9 787 2 558 15 643 5 134 49 912 

>28 m Alpine Ash 3b 1 081 2 535 198 3 604 122 7 540 
(not Shining Gum, Mountain Ash5 4b 357 0 0 811 29 1 197 
necessarily Messmate-Gum B 5a Mm M3 3a 35 486 60 651 16 235 106 447 12 397 231 216 
<40 m) Peppermint-Gum A P3 3b 2 622 1 654 41 5 486 849 10 652 

Silvertop As 3c 3 567 13 612 4 920 22 998 6 695 51 792 
Stringybark A Sm S3 3d 12 407 68 973 24104 126 895 25 805 258 184 
Silvertpp-Bloodwood Rb3 3e 7 474 6 019 1433 1 939 764 17 629 
Box B 3f 

<28 m Box B 4b 10144 444 59 16 016 5 620 632 283 
(usually Box 6 6b 
> 15 m) Peppermint-Gum B P4 4a 8 552 837 891 3 362 472 14 114 

Stringybark B Sb Srv S4 4b 48 560 12 214 10 586 39 726 12 055 123 141 ~ Red Stringybark-Yertchuk y y 4c 34 991 3 653 5 526 6 724 6 305 57 199 

~ Bloodwood-Angophora Rb 4c 2 583 2 187 672 1 750 3 930 11 122 
Snow Gum Candlebark 2b 278 1 626 41 20348 1 063 23 356 tll ..... 

<15 m Brittle Gum, Red 5c 7 567 646 349 7 835 1405 17 802 tll 

(generally Stringy bark ~ 
> 8 m) Swamp Stringybark S5 12 1 1 35 32 81 0 

t"" 
Snow Gum 2a Sv SnG 5 75 401 0 4759 499 5 734 0 

I 

Callitris Ca 6a 758 0 0 815 1 671 3 244 ~ 
Podocarpus Po 0 1 0 0 56 57 0 
Wattle w Ac 1 333 262 33 205 1276 3 109 ~ Open 5d 0 3 122 266 639 672 8 556 13 255 

Various Alpine Wet Heath 1 0 65 1 49 14 .129 tll 

Closed Forest Hatched la, lb - ~ -....) 
Other 2 6 320 1 724 5 075 37 018 50139 

\0 Total 224 364 204. 330 77 783 412 472 138 811 1057 760 
tll 

Notes: 
1. Former FCV CODE ALP= Alpine study area mapping 4. LCC CODE EG = East Gippsland study area mapping 7. Areas considered reliable to approx. 10 ha. 
2. Former FCV CODE GLH = Gippsland Lakes Hinterland study area mapping 5. Regrowth. 
3. Former FCV CODE EG = East Gippsland study area mapping 6. Combined area statement for Box classes 3f, 4b and 6b. 
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Table 10. 7 Summary statement of proportion of old-growth forest for each ecological 

vegetation class (EVC) on public land in the study area. All values are percentages. · 

Forested ecological vegetation class 

1 Coastal Dune Scrub Complex 

2 Coast Banksia Woodland 

3 Coastal Grassy Forest 

4 Coastal Vine-rich Forest 

14 Banksia Woodland 

15 Limestone Box Forest 

16 Lowland Forest 

17 Riparian Scrub Complex 

18 Riparian Forest 

20 Heathy Dry Forest 

21 Shrubby Dry Forest 

22 Grassy Dry Forest 

23 Herb-rich Forest 

24 Foothill Box Ironbark Forest 

25 Limestone Grassy Woodland 

26 Rainshadow Woodland 

27 Rocky Outcrop Scrub 

28 Rocky Outcrop Shrubland 

29 Damp Forest 

30 Wet Forest 

31 Cool Temperate Rainforestl 

32 Warm Temperate Rainforestl 

33 Cool/Warm Temperate Rainforest 

Overlap I 

34 Dry Rainforest I 

35 Tableland Damp Forest 

36 Montane Dry Woodland 

37 Montane Grassy Woodland 

38 Montane Damp Forest 

39 Montane Wet Forest 

40 Montane Riparian Woodland 

41 Montane Riparian Thicket 

42 Sub-alpine Shrubland 

43 Sub-alpine Woodland 

T.otal 

Area as %of 
EVC 

10 

32 

0 

18 

49 
7 

7 

25 

4 

26 

42 

<l 

1 

63 

2 

11 

52 

44 

18 

41 

31 
6 

0 

2 

25 

6 

8 

0 

<1 

21.82 

Area as % of Area as % of 
old-growth total public forest 

<1 <1 

<1 

0 

<1 

8 

<1 
7 

2 

<1 

<1 

39 

<1 

<1 

<1 
<1 

1 

1 

<1 
19 

16 

<1 
0 

<1 

1.7 

<1 
1.6 

<1 

<1 
<1 
8.5 
<1 

<1 
<1 

<1 
<1 
<1 

<1 
4 

3.5 

0 

0 

0 

0 

1 <1 
1 <1 

0 0 

<1 <1 
1 <1 

<1 <1 

<1 <1 
0 0 

<1 <1 

100 21.23 

~ote~e old-growth status of rainforest was not considered in this study (see explanation, Section 12.2). 
2 Old-growth forest as a percentage of all fore~ted ve~etation in the study area. 
3 Old-growth forest as a percentage of all public land m the study area. 
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undisturbed condition. In these situations old woody vegetation may therefore qualify 
as old-growth woodlands, crown cover notwithstanding. 

Mapping accuracy 
The spatial and attribute mapping accuracy of the old-growth maps generated by this 
study are directly related to the reliability of the data used in their compilation. The 
most reliable and up-to-date information was the crown cover and growth stage 
mapping (derived from 1:40 000 scale air photos) and the forest type mapping 
(existing 1:63 360 scale mapping). Although the ecological vegetation class mapping 
( 1: 100 000 scale) was more general it too was considered to be reliable at the scale at 
which it was collected. However, the disturbance records vary greatly in quality and 
reliability. 

The clearfelling (1 :25 000 and 1: 100 000 scale), dieback (1: 100 000 scale) and 
mining (point sources at 1 : 100 000 scale) records were considered to be the more 
reliable, although the spatial extent of the mining records was depicted by an arbitrary 
buffer indicating their likely area of influence. The compartment-based logging 
allocation records (scale 1: 100 000) were indicative of the general locality of 
proposed selective logging (to the nearest few hundred hectares) and likely logging 
intensities. The historical records of agricultural clearance (from Parish plans) were 
also broad in nature, providing indicative evidence of likely clearing or ring-barking. 
The wildfire mapping (generally 1: 100 000 scale) probably gave a good outer 
boundary of the fire but provided no information on intensity. The grazing and fuel 
reduction records were both 2 km X 2 km grids (at scale 1 : 100 000) and are the least 
spatially precise records. The grazing records gave little useful information about 
stocking rates and numbers, while the fuel reduction records had no information on 
burning intensities and gave limited reliable information on the actual extent of the 
burns. 

These differences in accuracy are intuitively well understood and were taken into 
account through a series of validation steps in which the datasets were cross
referenced. If evidence from a high accuracy dataset contradicted that of a lower 
accuracy dataset, the former was taken. Comprehensive descriptions of the data are 
given in the GIS records of the Department of Conservation and Natural Resources. 

The variable quality of the datasets also affects the precision of the area statements. 
It would be desirable to quote confidence limits for each of the subtotals and totals 
for primary datasets (e.g. growth stage, forest type) and to accumulate these 
confidence limits for the derived datasets (e.g. disturbance levels, old-growth forest). 
Unfortunately, the complex series of assumptions that were used to prepare the 
derived datasets (Appendix G) make it difficult to determine the actual precision of 
these derived figures in each case. Thus for simplicity all datasets have been quoted to 
the nearest whole hectare with primary datasets considered reliable to the nearest 5 
hectares (Tables 4.6, 5.2 and 6.2) and the derived datasets (Tables 10.3-10.6) 
considered reliable to the nearest 10 hectares. However, specific areas may be more 
or less accurate and the users of this information should consider all variables. 

In summary, the mapping of old-growth forest (Maps 16 and 17) is intended for 
use at scales from 1: 100 000 to 1 :250 000. 

Roads and other cultural features 
Roads, interpretation facilities, camping and picnic grounds and other cultural 
features can occur in old-growth forest stands. Because of their small size they were 
not mapped during this study, but they clearly have a significant un-natural impact on 
the immediate area of the old-growth forest stand in which they occur. This effect 
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depends on the area occupied by the feature, the maintenance it receives and the 
structural and floristic disturbance these factors have on the adjacent forest. General 
assumptions can be made as to these effects, but there has been no attempt to 
determine their impact on the old-growth forest identified by this study. The impacts 
may be better assessed by wilderness-type analyses conducted at an appropriate scale. 

Rainforest 
The old-growth status of rainforest was not determined during this study. The reason 
for this was the lack of specific growth stages descriptions for rainforest species. 
Developing these descriptions would have been time consuming and not warranted as 
rainforest occupies less than 1 % (9619 ha) of all forest in the study area. 

Freehold land 
All freehold land was considered to be affected by significant un-natural 
disturbances. This assumption was made on the basis that the lack of evidence to the 
contrary would have necessitated a comprehensive and impractical on-ground 
checking program. 

Verification of mapping 
Comprehensive verification of the maps derived as a result of the old-growth analysis 
was not possible over such a large area although substantial field work was undertaken 

. during the mapping of primary data (e.g. growth stages, ecological vegetation classes 
and forests types). The refinement of these maps is an on-going task for public land 
managers, particularly with respect to the on-ground disturbance characteristics of the 
old-growth stands. 

This study has expended considerable effort in collating and organising a large 
array of disparate datasets. Many of these are routinely required for Departmental 
activities, irrespective of the issue of old-growth forests . In order for this information 
to maintain its currency to assist with reviews of the old-growth forest mapping 
presented in this study, and generally in the interests of efficiency, a set of master 
maps at scales of 1:100 000 (e.g. vegetation growth staging) and 1:25 000 (e.g. 
clearfelling) should be maintained at the major CNR work centres, so that authentic 
changes and updates can be made onto those masters. New data should then be added 
systematically to the GIS and related textual databases for permanent storage and 
reference. Much of this updating will be usefully undertaken as part of Victoria's 
State-wide Forest Resource Inventory, which will be undertaken from 1993 to 1996. 

Field inspection should concentrate on the following areas of old-growth forest: 

1 Those old-growth stands with a selective logging or clearfelling record where the 
forest type exceeds 28 m in height. Stumps, logging tracks, landings and other 
evidence of logging activity should be sufficient to indicate a change in crown 
cover, growth stage or floristic composition over at least a 10 hectare area before a 
change to the mapping is warranted. 

2 The old-growth stands with a wildfire record from about the last 20 years, or at 
least two fuel-reduction burns in about the last 10 years. Evidence of disturbance 

, to crown cover (recent epicormics), growth stage (presence of stags, regeneration 
or regrowth in the lower crown stratum) or floristic composition (presence of some 
obligate seeders and post-fire colonising herbs and forbs) should be sought. In 
particular, some obligate seeders such as wattles present as vigorous understorey 
species in dry forests are good indicators of recent fire. 

3 Areas of old-growth forest within one kilometre of private property. These areas 
may be significantly unnaturally disturbed. 
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as well as the following areas of forest not currently shown as old-growth: 

4 Areas of Riparian Forests, Moist Forests, Tableland Damp Forest and Montane 
Moist Forests with a crown cover of 3 or less in riverine situations with a grazing 
record or on steep slopes that have a record of selective logging or agricultural 
clearance. These areas are currently shown as significantly disturbed because of 
their lower crown cover, but they might be negligibly disturbed and thus qualify as 
old-growth. 

. In addit~on, it wil.l be important to review the assumptions made in Appendix G 
~n calc~latmg the dist~rbance levels. As a better understanding of the · complex 
mteract10ns between disturbance types and vegetation classes is gained it will be 
necessary to reanalyse the datasets in order to improve the mapping of old-growth 
forests. 

Relative ages of old-growth forest st&nds 
Th.e eight growth stage classes (SI to S6 and MI to M2) that characterise the old
gro~th forest domain do not necessarily demonstrate a progression of increasing 
relative age from M1 to S1. This suggests that all stands from all vegetation classes do 
n~t always ~ogically progress through these growth stages classes as they age. 
Disturbance mfluences, particularly wildfire, have a profound effect on the growth 
stage composition. At any one point in time, given the largely unpredictable 
occurrence of wildfire in any given stand, certain growth stages may be more 
extensive than at other times. For these reason it may be more advisable to examine 
the broader groups of senescing dominant (S1 to S4), senescing codominant (Ss and 
~6) and senescing subdominant (MI and M1) growth stage classes when considering 
issues of structural representation. 
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