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Fire still looms as the dominant factor affecting 
the timber productivity of the forest stands in the 
Management Area. The recurrence period for the 
flres similar to the November 1980 wildfire will 
ultimately detennine the productive future of the 
area. The current trre management policy aims to 
limit losseS' in production per rotation, due to 
wildfire, to a level equivalent to the productive 
capacity of 40 000 ha of mature regrowth. If this 
can be achieved the future timber production of the 
Management Area is assured. 
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Table 11. Weather data from Eden District weather stations covering the period of the November 1980 wildfire. 

Y AMBULLA WEATHER STATION TIMBILLICA TOWER IMLAY ROAD 
WEATHER STATION 

Elevation: 320 m a.s.l. Elevation: 480 m a.s.l. Elevation: 150 m a.s.l. 

Day and Time Temp. Relative Av. Wind Av. Wind Rainfall Temp. Relative Wind Wind Temp. Relative 
(E.D.S.T.) humidity prevIous direction humidity direction humidity 

2 hrs prev. 
QC % km/ hr 2 hrs mm QC % km/ hr QC % 

1200 37 2 5.0 SE 35 32 10-15 NW 39 20 
1400 35 20 5.0 S 28 52 5-15 SE 36 34 

17 Nov 1600 34 20 3.5 SW 29 48 5-15 Variable 36 38 
1980 1800 31 28 2.5 NW 29 58 5-15 NE 31 40 

2000 24 66 0.5 W 25 75 
2200 20 84 1.0 NW 23 93 
2400 24 48 0.5 NW 21 96 

IV 0200 24 28 0.8 NW 33 40 
0400 25 28 1.0 W 35 20 
0600 26 28 3.0 W 35 19 
0800 30 20 3.5 NE 30 35 10-40 NW 37 19 

18 Nov 1000 38 4 5.0 N 33 35 10-40 NW 41 14 
1980 1200 39 - 8 6.0 N 37 19 10-40 NW 43 11 

1400 42 - 16 6.3 N 36 22 20-40 NW 44 9 
1600 28 24 5.8 N 35 20 20-70 NW 44 9 
1800 30 24 3.5 N 38 18 
2000 18 72 7.3 S 27 30 
2200 17 84 2.0 S 24 57 
2400 15 98 1.8 SE 22 75 

0200 15 100 3.0 SE 21 83 

0400 13 100 2.8 SE 6 18 94 

19 Nov 0600 11 100 2.3 E I 18 97 

1980 0800 8 98 6.5 S 2 14 84 

1000 14 66 6.5 SE 17 57 
1200 14 76 8.0 S 19 44 
1400 17 48 7.8 S 21 38 

1600 17 36 7.5 S 21 42 



the wildfire in Figure I. The Yam bulla Weather 
Station is surrounded by tall, unlogged forest. The 
Imlay Road Weather Station is located within a 15 
hectare, regenerating coupe. Timbillica Fire Tower is 
located on a high, exposed ridge. The relative exposure 
of each of these weather stations is reflected in the data, 
particularly the wind velocities at Yambulla and 
Timbillica. 

The humidity recorder at the Yambulla Weather 
Station was not adequately calibrated for the low 
humidity. Consequently a 5 hour period of sub-zero 
humidity was recorded. 

The Byram and Keetch Drought Index, based on 
Imlay Road Weather data, for 18 November 1980 was 
86.5 (Metric Scale). The Fine Fuel Flammability Index 
was 1.38 (Metric Scale) and the Soil Dryness Index 
was 52 (Metric Scale). 

3.2.2.2 Areas Burnt 
The fire burnt in a south-easterly direction and spot 

fires, which ignited in advance of the main fire front, 
extended the fire to the coast; a distance of34 km from 
the point of ignition. The southerly wind-change 
extended the fire to the north. 

The fire burnt over an area of 46 127 ha, of which 
27 555 ha were State Forest, 17 538 ha were Nature 
Reserve and 1034 ha 'were Private Property. On State 
Forest 12886 ha of eucalypt regeneration were burnt. 
This regeneration had developed following integrated 
logging and had an average age of seven years . 

3.2.2.3 Fire Effects 

High Intensity Fire Areas 
A large area was burnt by high intensity fire. In 

unlogged forest the trees were completely defoliated 

due to complete crown scorch or to the leaves being 
burnt off. This damage killed a proportion of the trees 
but the remainder recovered by epicormic 
development on the bole and in the crown. The vigour 
and abundance of this epicormic growth varied with 
species. The fire also initiated seed-shed from the 
canopy. This seed escaped damage in the fire because 
its location in the canopy physically removed it from 
the flames and because the woody capsules provided 
an insulating barrier to radiated heat. The seed was 
released onto the burnt seed-bed and rainfalls of 28 
mm on 2 December and 34 mm on 17 December 1980, 
would have been sufficient to germinate most of it. 
Subsequent extreme temperatures and continuing 
drought conditions through January and February 
1981 caused high germinant mortality. 

In the logging regeneration stands, which were up to 
10 years old, the trees had their leaves and a variable 
amount of their bole and branches consumed by the 
fire (Plate 11). The trees were either killed or recovered 
by coppice developing from ground-level or near to 
ground-level. As the size of the trees decreased, an 
increasing proportion were killed outright. The fire 
consumed most of the above-ground parts of the 
smaller seedlings and the heat effects were sufficient to 
kill even the ground-level and below ground-level 
vegetative buds. Viable seed is produced by the 
regeneration stands from when they are 4 years old. 
The fire consumed a proportion of this seed by burning 
the capsules but a considerable amount of viable seed 
was released, particularly in the older regeneration 
stands. Germination of much of this seed would have 
occurred following the December rainfall events. 
However germinant mortality was very high due to the 
subsequent adverse climatic conditions, which were 
aggravated by the exposed nature of the logged sites. 

Plate 11: Impact of the high intensity November 1980 wildfire in a logging regeneration stand . 

(a) Regeneration stand produced by integrated logging 10 years earlier. 

22 



The same stand 4 months later, following the November 1980 wildfire. 

Low Intensity Fire Areas 
Some areas, particularly those on the southern 

perimeter, were burnt by a fire of low intensity. In 
unlogged forest the canopy generally remained intact. 
Where crown scorch occurred, recovery was by bole 
and crown epicormic development. 

In the logging regeneration stands most of the trees 
lost their leaves due to crown scorch. Recovery was by 
the development of epicormic shoots on the bole and 
major branches. A proportion of the smaller seedlings 
were killed by the fire. 

References to this wildfire and comments about the 
fire and its management implications have been made 
in an article by Bowman and J ackson (1980) and in a 
report by Sneeuwjagt (1981). 

3.2.3 After the November 1980 Wildfire 
Following the November 1980 wildfire the Forestry 

Commission undertook a review of burning and fire 
impact in relation to the management of the forest 
areas. This review culminated in a revision of the fire 
management policy for the South-East Management 
Area (Anon, 1982). 

Immediately after the fire the following practices 
were implemented: 

• Bark heaps are not accumulated on log dumps. 
The bark is progressively pushed off the dumps to 
be distributed in small heaps, which are scattered 
over the logged coupe. 

• Seed trees are retained in all logged coupes. The 
trees provide a high aerial seed source to e~sure 
the regeneration of the coupe following high 
intensity wildfire. 

• The burning zones defined in the partial burning 
programme are being established. These zones 
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will be progressively expanded to achieve the 
planned coverage of the area. 

In future the fire management policy will 
incorporate a number of burning regimes, including 
some post logging burning and hazard reduction 
burning in both unlogged and regenerated stands. 

3.2.4 Post Logging Burning 
The primary aim of this burning is to reduce the fuel 

load on the logged site. Secondary aims being to 
facilitate future hazard reduction burning and to 
permit hazard reduction burning at an earlier age in 
the regenerating stand. 

The fuel load following logging consists of about 10 
tonnes per hectare of fine fuel (material up to 25 mm 
diameter) and about 200 tonnes per hectare of heavy 
fuel. A post-logging burn will probably consume about 
65% of the fine fuel and about 35% of the heavy fuel. 
The fine fuel will be reduced to a low level but will 
recover with the growth of grasses and shrubs. This 
growth is accelerated by the absence of overstorey 
competition on the logged site (Plate 12). The burn 
stimulates the growth of some shrub species. Acacia 
stockings of 10 000 to 15 000 seedlings per hectare are 
common following fire, compared to stockings of up to 
2000 per hectare in the absence of fire. Post-logging 
burning achieves a reduction in the fuel load but the 
recovery of the fine fuel component will return the 
regenerating stand to a fire-prone condition. 

In relation to the secondary aims, the post-logging 
bum will reduce the quantity and the fIamability of the 
debris accumulations and the subsequent regeneration 
distribution will not be as closely associated with these 
remnant debris accumulations. These will be positive 
gains when undertaking later hazard reduction 
burning in the regeneration stands. However the 



Plate 12: Fine fuels and post-logging burning. 

(a) Ground fuels on study site, I year after logging and just prior to post logging burning. 

(b) Study site immediately after post-logging burning. 

stimulation of the shrub component may be an adverse 
feature . This shrub layer, as well as providing an 
increased fine fuel load , will also extend the vertical 
fuel continuity increasing the risk of damage to the 
regeneration. 
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Introduction of post logging burning over la rge 
areas will have a n effect on the system of small coupe 
logging a nd also on the methods for securing natural 
regeneration. Coupe size will be increased to an 
average of 30 to 50 hectares, with some coupes being 



(c) Ground fuels on study site, 9 years after post-logging burning. 

up to 100 hectares. The size will vary, depending on the 
topography of the area. The alternate pattern of 
logging will be maintained , so the remainder of the first 
cutting cycle will produce both larger logged areas and 
larger unlogged areas. 

The increased coupe size will be necessary in order to 
reduce the logistic problems of burning large numbers 
of small coupes when weather conditions are 
favourable. 

Post logging burning will affect the natural 
regeneration by consuming a high proportion of the 
seed source (in the ' felled crowns) and by ' killing 
regeneration components, especially newly 
germinated seedlings. These new seedlings are highly 
susceptible to damage due to their size and soft tissue 
and because they tend to be located adjacent to heavy 
fuel accumulations. The sources of post-fire 
regeneration will be: 

• seed shed from residual and retained trees. 

• seed which survives the fire either on the ground 
or in suspended capsules. 

• seedlings and other regeneration components not 
burnt by the fire. 

• coppice and epicormic recovery of fire-damaged , 
regeneration components. 

To ensure adequate stocking levels and to preserve 
the species composition in the regenerating stand 
following post-logging burning, carefully selected seed 
trees are being retained . These trees will provide a 
reliable source of regeneration in contrast to the other 
three sources, whose contribution will vary according 
to fire intensity and fire extent. 

3.2.5 Hazard Reduction Burning 
This burning aims to maintain fine fuel loads at 

minimum levels by burning forest stands at regular 
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intervals. Both unlogged and regenerating stands will 
be burnt. Through this management of fine fuels it 
should be possible to moderate the behaviour and 
reduce the damage occurring when the forest stand is 
burnt under wildfire conditions. 

Hazard reduction burning in regeneration stands 
will be a skilful operation and guidelines will need to be 
developed so that these burns can be carried out with 
maximum efficiency and minimum damage to the 
stand. 

3.2.6 Wildfire 
Wildfire will remain a problem even with improved 

fire management techniques. The objective of these 
techniques is to achieve a situation where the extent of 
wildfires will be minimised, suppression activities will 
be facilitated and stand damage will be minimised. The 
management techniques aim to contain timber 
production losses from fire damage to a maximum per 
rotation of the productive capacity of 40000 ha of 
mature regrowth. 

Individual wildfires will produce a whole range of 
burning intensity, from a light ground fire consuming 
litter and ground vegetation through to crown fire, in 
which leaves are burnt in the tree canopy. 

In unlogged forest recovery is dependent on the 
degree of damage sustained. Vegetative recovery, 
though epicormic and coppice shoots, occurs up to 
the point at which the trees are killed outright. 
Seedling germination after the fire is extensive but the 
fate of these seedlings is dependent on the subsequent 
recovery of the overstorey trees. Where these trees are 
killed the seedlings develop as the main regenerative 
phase. 

In regeneration stands the interaction between stand 
age and fire intensity determines the mode of recovery. 



An intense fire will kill a high proportion of the 
regeneration in stands up to 5 or 6 years old. Beyond 
this age, or at a younger age in less intense fires, much 
of the stand recovers vegetatively by epicormic or 
coppice shoots. Additionally, seedling regeneration 
produces its first viable seed at age 4 years, so from this 
age the regeneration stand has the capacity to 
regenerate itself by new seedling production. 

Stands younger than 4 years old, when burnt by 
intense fires, are dependent on retained seed trees and 
seed from residual and advanced growth components 
for much of their post-fire regeneration. 

From a timber production point of view, the worst 
damage to regeneration occurs from intense wildfire in 
stands of 15 to 20 years old. At this age the damaged 
trees are too small, on current utilisation standards, for 
commercial salvage operations following the fire. The 
fire damages the trees by killing a length of the upper 
bole. Epicormic shoots develop on the lower bole and 
these develop into a number of competing branches 
surrounding the dead bole spike. The form and the 
future productive potential of the trees are seriously 
downgraded . At lower fire intensities this downgrade 
of form and productive potential will affect stands 
younger than 15 years of age. 

3.3 The Second Rotation 
The current resource will maintain logging for 40 to 

45 years from 1970. At the end of that time, 2 I 8 000 
hectares will be regenerating and available for future 
hardwood utilisation. 

Maintaining the current pulpwood quota of 530000 
tonnes per year through a second rotation of 40 years 
would require an average yield of 90 tonnes per 
hectare. If regeneration losses reduced the available 
area to 178 000 hectares, an average yield of I 19 tonnes 
per hectare would be required . 

Yields greater than these seem attainable, so options 
will be available for variation of rotation length, quota 
levels or total area logged. 

In addition there will be a thinning option. A 
thinning trial in 25 year old fire regeneration produced 
pulpwood yields of 20 to 30 tonnes per hectare from 
strip thinning. By combining strip thinning with a 
selection thinning of the retained areas, yields can be 
increased to 50 to 70 tonnes per hectare. To obtain this 
level of commercial yield, thinning needs to be delayed 
till stands are about 20 years old. At this age a heavy 
thinning, retaining only 100 trees per hectare, appears 
to be necessary to achieve useful growth responses on 
the residual trees. 

These features give second rotation operations a 
flexibility not available in the first rotation. The stands 
will be better stocked , younger and more vigorous, 
allowing manipulation to produce growth responses 
on selected trees, should this be desired . 

3.3.1 The Resource 
A second rotation pulpwood resource would be very 

different to the resource logged in the first rotation, 
with the small size of the trees being the main 
difference. Logging practices would alter in response 
to the increased number of small pieces, with changes 
aiming to minimise handling. 

The barking of small pieces would be an area of 
conflict. The cost of hand-barking would be 
prohibitive, but any system removing bark from the 
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site, either to a central debarking area or to include it 
with chipped material , would have the implication of 
added nutrient drain from the sites. 

Large logging debris remaining from the first 
rotation will have an effect on second rotation logging, 
particularly if operation become more mechanised. 
Bole off-cuts and large, woody branches will survive 
the burning regime to affect the access of machinery 
into the regeneration stands. 

3.3.2 Regeneration after Second Rotation Logging 
Regeneration following a second rotation logging 

could be based almost entirely on a coppice system. If 
coppice development is promoted by harvesting 
techniques and fire management, vigorous coppice 
growth will be produced by the small, young stumps. 
Even though the logged site will receive a large seed 
supply, most developing seedlings will be suppressed 
by the high stocking and rapid initial growth rate ofthe 
coppice. 

CONCLUSION 
Integrated logging in the South-East Management 

Area involves the utilisation and management of a 
resource on a large scale, the evolution of logging 
practices to improve the operation and to minimise 
environmental impact , the modification of 
management practices to incorporate find ings of 
ongoing research, and the regeneration of the forest. 

Regeneration is achieved by utilising both the seed 
existing in the logged stand and other regeneration 
components that survive, or develop subsequent to , 
the logging. One year after the logging the regeneration 
stands are stocked with an average of 5000 eucalypt 
seedlings per hectare, of species currently acceptable 
for pulpwood. The species composition of these stands 
closely resembles the species composition of the 
prelogging stand. 

The stands regenerated by logging differ from those 
regenerated by intense wildfire by having lower initial 
stockings, more diverse stand structure and different 
seedbed characteristics. Current predictions of the 
future regrowth resource have been based on data 
gathered from even-aged fire regeneration stands. 
These predictions will be modified, where necessary, as 
data on the relative growth of the logging regeneration 
stands become available. 

Fire still looms as the dominant factor affecting the 
timber productivity of the forest stands in the 
Management Area. The recurrence period for fires 
similar to the November 1980 wildfire will ultimately 
determine the productive future of the area. The 
current fire management policy aims to reduce 
productive losses to a maximum per rotation of the 
productive capacity of 40000 ha of mature regrowth. 
If this can be achieved the future timber production of 
the Management Area is assured. 

Indications are that , at the completion of the current 
rotation, the regeneration stands will be capable of 
supplying a sustained yield of pulpwood at current 
levels , of being manipulated to provide other timber 
products, or even reverting to uses not related to 
timber production. 

In other words, after the first rotation, a forest will 
still exist and in it a whole range of management 
options will be possible. 
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