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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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SUMMARY 

INTEGRATED LOGGING AND REGENERATION IN 
THE SILVERTOP ASH-STRINGYBARK FORESTS 

OF THE EDEN REGION 

R. G. Bridges 

This paper briefly traces the history of the Silvertop Ash-Stringybark type forests and their past utilisation in 
the Eden region, and details the subsequent evolution of integrated logging. 

Data on the silvicultural characteristics of the forest type and data obtained from regeneration stands are 
summarised. 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 integrated 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 40 000 ha of mature regrowth. 

At the completion of the current rotation, the regeneration stands should 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. 
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INTRODUCTION 
This paper is divided into three pa rts: the past, the 

present, and the future . 

The past covers the history of the Eden Region prior 
to integrated logging, indicating how the existing 
resource came into being, and outlining the evolution 
of integrated logging practices over the initial I 0 years. 

The present examines the regeneration: its source, 
development and growth. 

The future considers existing and future aspects of 
management of the forest s: 

• the relationship between the development of fire 
regeneration and logging regeneration stands. 

• fire management and the impact of fire . 

• aspects of a second rotation : what will be logged ; 
how this will be accomplished ; what the major 
impacts will be. 

1. THE PAST 

1.1 Historical 
The South-East Forestry District (now the Eden 

Forestry Region) was created in July 1969. Prior to 
this the forests were administered as part of the South 
Coast District with sub-district offices at Bermagui, 
Bombala and Eden and District office at Batemans 
Bay. Staff levels in Eden sub-district provided for 
minimal supervision and for revenue collection of 
royalties for sleepers, posts, and sawlogs. The staff 
consisted of one and occasionally two foresters , 
supported by two foremen. ]n the late 1960's the sub
district obtained its first "work-force", consisting of 
three men and a truck. 

Sleeper and sawlog operations were independent of 
each other but their extent was limited to areas served 
by scarce and primitive access ro'ad s. So, despite the 
fact that the forests were of moderate topography (68 
percent of the area having slopes less than 15° ), much 
of the forest was inaccessible to harvesting operations. 

A summary of some of the early operations in the 
Eden area was provided by Mr. Allan ]nnes, who 
retired as Forest Officer in 1963. About sawmilling he 
wrote "local sawn timber used in the early 1800's was 
produced by the sawpit method . The Eden courthouse, 
completed in 1857, contains local pitsawn timber. ]n 
the 1880's and 1890's numerous steam mills operated in 
the area , together with a water-driven mill on Bondi 
Creek at Rockton. The first Crown sawmill 
commenced operation in February 1911, paying 
royalty of six pence per 100 super feet for sawlogs . It 
produced sawn-timber used in the construction of 
Edrom"l. 

Mr. ]nnes noted that "sleeper cutting commenced 
near Eden about 1903 and at one time over 300 cutters 
operated in the vicinity of Eden and Twofold Bay. 
Between August and December, 1910, 1.3 million 

• super feet (3000 m3) of sleepers were cut under licence". 

Export contracts for sleepers in the late 1940s and 
early 1950s employed 150 cutters but the industry was 
declining and by 1963 only 24 cutters were licenced. ]n 
1962 a total of 3000 m3 of sleepers were produced for 
the New South Wales Government Railways and for 
the Snowy Mountains Authority. 

1.2 The Timber Resource 
The forests existing at the commencement of 

integrated logging (late 1969) contained a high 

Plate I: Mature forest in the Silvertop Ash-Stringybark Forest Type. Good quality site dominated by Eucalyptus sieberi. The stand is made 
up of mixed age classes with a well developed advanced-growth component. 

I. Edrom Lodge is a well known and large historical res idence situated on the southern shores of Twofold Bay. 
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proportion of large, defective trees , forming part of a 
mosaic of age and size classes (Plate I). This pattern 
had been created by the impact of logging 
(concentrated into accessible areas) , the absence of 
silvicultural treatment and the effects of fire (over 
extensive areas). 

Logging, for sawlogs and sleepers, had been carried 
out on a very selective basis in the accessible areas. It 
was likely that on such sites all trees of commercial 
value at the time were removed. This, in the absence of 
silvicultural treatment, caused an overall decline in 
stand quality with unmerchantable trees remaining to 
compete with any new regeneration. 

Fire was a regular part of the forest system. With 
large expanses of unroaded, timbered country in the 

\.' , 

I , 
\ 

western parts of the district and a lack of manpower 
and access for suppression, major wildfires were 
inevitable. In recent times , in 1939 and again in 1952, 
fires burning unchecked in these remote areas west of 
Eden have combined under "blow-up" conditions to 
sweep through to the coast. Even in 1972, lack of access 
contributed largely to the extent of the wild fires. 
Under conditions less severe than in 1939 or 1952, a 
total of 60 000 hectares of mainly un logged forest was 
burnt. 

These fires produced a mosaic of damage in the 
stands; ranging from little or no crown damage, 
resulting in complete overstory recovery, through to 
virtually complete overstorey mortality followed by 
development of dense eucalypt regeneration (Plate 2). 

Plate 2: Dense even-aged regeneration resulting from wildfire in 1964. This stand had a eucalypt stocking of26 000 tree/ ha , 14 years after the 
wi ldfire. The dominant species is Eucalyptus sieberi. 

1.3 The South-East Management Area 
The zone of supply for pulpwood to the Harris 

Daishowa (Aust.) chip-mill at Eden was designated the 
South-East Management Area. It is probable that this 
title will be changed to the Eden Native Forest 
Management Area but the original terminology will be 
retained here. 

This area included all of Eden District and part of 
both Bombala and Bega Districts. It contained about 
279000 hectares of State Forest (S.F.), with Timber 
Reserves, Vacant Crown Land and Leasehold bringing 
the total forest area to about 297 000 hectares. 

Approximately 77 000 hectares of the forest area 
have been or will be reserved from logging or are 
unloggable due to excess slope, rock or insufficient 
commercial timber volume. Some 2 000 hectares will 
be converted to radiata pine plantation leaving about 
218 000 hectares on which eucalypts will be 
regenerated . 

6 

There are about 50 000 hectares of forest dedicated 
as National Parks or ature Reserves in close 
proximity to the Management Area and a further 
76000 hectares (Wadbiliiga National Park) located on 
its periphery. 

The Management Area falls naturally into two 
broad physiographic units; the coastal unit and the 
Monaro Tableland unit. The tableland country has an 
altitude range of 750 to 900 metres and the fall to the 
coastal plain is sudden in the north, but more gradual 
to the south of the Towamba River. Compared to 
many N.S.W. coastal forests the topography is 
moderate: 68% with less than 15° slope; 5% with slopes 
greater than 30°. 

Rainfall is low and is uniformly distributed 
throughout the year. Dry periods and periods of 
above-average rainfall can occur at any time during the 
year. 



BOMBALA 

State Forest 

Timbered 
Leasehold 

V.C.L. 
Scale 1.500000 

Figure 1: The South-east Management Area 
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Designated points - 1 Imlay Road Weather Station 

2 Ignition Point November 1980 Wildfire 
3 Timbillica Fire Tower 

4 Yambulla Weather Station 



Table I. Meteorological Data from Stations within TEMPERATURE (OC in shade) 
and Adjacent to the South-East Management Area 
(N. Hall, 1972). Bega Bombala 

Hottest Month 
RAINF ALL (mm) (February) 

Orbost Mean Minimum 14.3 10.4 
Bombala Bega Eden (Vic.) Mean Maximum 32.6 25.2 
1885-1964 1882-1962 1869-1964 1883-1963 

Coldest Month 

January 69 86 88 71 (July) 

February 57 89 85 60 Mean Minimum 1.4 Minus l.l 

March 56 92 86 69 Mean Maximum 16.8 10.7 

April 45 68 78 72 
May 44 78 81 70 Number of Days 
June 61 90 89 84 Exceeding 32.2° C 14 9 
July 50 59 61 68 
August 41 54 59 58 The Bega and Bombala temperatures would be 
September 45 53 62 70 representative of the temperatures in most of the 
October 55 66 71 79 forests of the Management Area . Lower maximum 
November 55 59 70 65 and higher minimum temperatures would be expected 
December 68 81 74 75 in forest areas close to the coast. 
Mean Soils within the area are poor to medium in nutrient 
Annual 645 876 903 840 status relative to other N.S.W. forest soils. 

Table 2. Nutrient content for soils by parent material types adjusted for stone content. 
Nitrogen and phosphorus are total estimates, while the cations are exchangeable 
(Kelly and Turner, 1978). 

Parent Material Sample 
depth 
(mm) 

Ordivician Sediment 0- 75 
0-400 

Early Devonian Intrusives 0- 75 
(Bega Batholith) 0-400 

Mid Devonian 0- 75 
Gabo Island Granite 0-400 

Late Devonian Alluvials 0- 75 
(Merimbula Marine Sediments) 0-400 

Mid Devonian Extrusives 0- 75 
(Eden Rhyolite) 0-400 

Late Tertiary 0- 75 
Alluvial Sediments 0-400 

Soils derived from the Ordivician Sediments occur 
over 33% of the area, while those derived from the 
Early Devonian Intrusives (Bega Batholith) occur over 
45% of the area. 

1.4 Integrated Logging and its Evolution 
Integrated logging is the harvesting of both saw log 

and pulpwood in a single operation. The trees are 
felled , the crowns are removed at the stump and the 
logs are snigged to the dump. There they are debarked , 
cross-cut where necessary and segregated into 
pulpwood and sawlogs. They are then transported to 
the respective processing plants. Most pulpwood is 
now transported to the chip-mill in long lengths , up to 
the allowable length limit of 12.2 metres . The chipper 
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Nutrient content (kg/ ha) 

N P K Ca Mg 

800 55 140 230 140 
330 660 810 670 

820 53 llO 360 150 
240 570 1190 580 

860 78 160 270 150 
370 750 1000 590 

640 46 llO 290 180 
280 670 1010 610 

500 38 llO 220 140 
180 570 730 700 

860 31 70 150 110 
140 280 370 380 

can process logs up to a diameter limit of 85 cm. 

During the first 10 years of operation, there have 
been continual changes in the management and 
planning of integrated logging. Initially 800 hectare 
blocks were logged. Then the logging unit was reduced 
to 200 hectare compartments and in 1976, the alterna te 
small coupe logging system was introduced (Plate 3). 
This reduced the size of the logging unit to an average 
of 15 hectares. Small coupe logging brought with it a 
system of preliminary planning together with 
increased supervision and control of the logging 
operations (H umphreys, 1979). Since the 1980 wildfire 
and the adoption of a new fire policy (Anon , 1982), 
there has been a move to increase the size of coupes 
although these are still generally less than 100 hectares. 



Plate 3: Aerial view of small coupe logging pattern. Coupes logged in the first cutting cycle alternate with unlogged coupes, which will be 
logged in the second cutting cycle. 

Major changes have been made to reduce the impact 
of forest operations on hydrological and soil factors. 
Efforts have been made to minimise erosion from 
forest roads through improved road location, 
stabilisation of batters and drains and by "bedding 
down" roads over which operations have been 
completed. Snig tracks are drained and operations are 
restricted in wet weather. Restrictions are also placed 
on operations in relation to soil type and slope. 
Undisturbed vegetation strips are retained along water 
courses once the catchment area exceeds 30 to 50 
hectares. 

Within logging areas suitable trees are retained for 
special purposes: 

(i) future sawlog yield 
(ii) seed trees 

(iii) wildlife habitat 

Trees in the first category are selected in relation to 
their form, species and anticipated growth. 

Those in the second category are selected for their 
ability to provide a seed source for the regeneration of 

log dumps and to ensure the regeneration of the logged 
site after fire; either wildfire or post-logging burning. 

Trees retained for wildlife habitat occur as stands 
located on and adjacent to broad creek flats, as stands 
in wildlife "corridors" which link creek flats in major 
catchments, or as individual trees providing nesting 
sites for wildlife dependent on tree hollows. 

Forest operations in the South-East Management 
Area have already undergone considerable change and 
will continue to evolve as a result of research and 
management experience. Currently integrated logging 
in small coupes is producing the 530 000 tonne annual 
pulpwood quota for the chip mill but some additional 
operations for sawlogs only are required to produce 
the sawlog commitments of the Districts. The net 
sawlog quotas are Eden 24 100m3; Bega 20400 m3; 
Bombala 24800 m3. 

Table 3 gives details of pulpwood and sawlog yields 
and areas logged for the Management Area from the 
beginning of integrated logging in 1969 to the end of 
June 1982. Early operations were concentrated in 
Eden District creating the differences between the 
Districts in total area logged and total yield. 

Table 3. Yields from Integrated Logging Operations in the South-East Management Area from 1969 to June 1982. 

DISTRICT EDEN BEGA BOMBALA TOTAL 

Gross area logged (ha) 38300 6400 10700 55400 
Pulpwood yield (t) 3008000 540000 I 224000 4771000 
Sawlog yield (m3 gross) 370 000 127000 323000 820000 
Total yield of sawlogs and 

pulpwood (t) 3 334 000 652000 I 508000 5494000 
Yields per hectare 

pulpwood (t f ha) 78 84 114 86 
sawlogs (m3f ha) 9.7 19.7 30.2 14.8 
total (t f ha) 87 101 141 99 
% sawlogs (weight) 9.8 17.1 18.8 12.8 
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2. THE PRESENT 
For regeneration purposes the Ma nagement Area 

can be divided into three zones: 

• The Silvertop Ash-Stringybark type forests, with 
a low proportion of non-pulpwood species. 

• The dry mixed-species forests, with a high 
proportion of non-pulpwood species. 

• The moister, higher altitude forests : those 
dominated by Eucalyptus maidenii and those in 
the E. Jastigata-E. nitens forest type. 

Each zone has its particular management and 
regeneration features and this paper confines itself to 
the regeneration in the Silvertop Ash-Stringybark 
forest type. 

The dominant species in this forest type are E. 
sieberi and the stringybarks, E. globoidea and E. 
agglomerata. E. globoidea is the main stringybark 
species in those forests east of the Princes Highway, 

with E. agglomerata occurring in the forests west of the 
highway. 

After logging the sites regenerate naturally, utilising 
the seed supply and any regeneration existing on the 
site, and the seedbed created by logging. 

2.1 Seedbed 
Logging disturbance (Plate 4) provides a range of 

seedbeds for regeneration of the site . Disturbance 
varies from that affecting only the litter layer through 
to the exposure and compaction of the subsoil 
occurring on log-dumps. Sites can be divided into four 
disturbance classes and typical percentages in each 
class are: 

undisturbed 
disturbed 
bare 
heavily compacted (dumps): 

36% 
49% 
12% 
3% 

Plate 4: Site disturbance viewed 6 months after the completion of small coupe logging. 

Bare sites are those subjected to repeated machinery 
movements, such as snig tracks. Secondary access 
roads, those roads linking the log-dump with the 
gravelled road, contribute a small proportion of the 
heavily compacted class. 

Superimposed on this pattern of disturbance are 
accumulations of logging debris (Plate 5). These vary 
from massive accumulations, where a number of heads 
and log off-cuts have been pushed into heaps , through 
to light accumulations offine branch and leaf material. 

Other massive accumulations of debris occurred 
around log-dumps where bark and log off-cuts were 
pushed into heaps to keep the dump area clear of 
debris . The accumulation of such heaps was prohibited 

10 

following the November 1980 wildfire. This debris is 
now progressively removed from the dump area and is 
pushed to points scattered over the logging site. 

This mosaic of disturbance and debris accumulation 
forms the seedbed for the development of regeneration 
following logging. During the initial 10 years of 
integrated logging, the logged sites were not 
deliberately burnt and no mechanical disturbance was 
used other than that occurring during the logging 
process. 

The heavily compacted log-dumps are treated 
following logging. The dumps, which average about 
4000 m2 in area, are ripped along the contour, to a 
depth of 40 cm using a 3-tined ripper. The ripped 
dumps are planted with eucalypt seedlings grown in 



I .~;~~e2~~~~j7~. 

Plate 5: Logging debris remaining after the completion of small coupe logging. 

peat pots (Plate 6). A more recent practice is to 
regenerate ripped dumps naturally, utilising seed from 

seed trees which are retained around the log-dump 
perimeter. 

Plate 6: Log dump revegetation trials: ripping. sowing and planting. (a) Two years after logging and one year after treatment . 

2.2 Seed Supply 
The dominant species In the Silvertop Ash

Stringybark forest type , Eucalyptus sieberi, E. 
globoidea and E. agglomerata, are all regular and 
often massive seed producers. 

II 

This regularity is shown in Figure 2 which displays 
data obtained from seed-trap collections in an E. 
sieberi stand. 

Regular annual f10werings are detected by the 
collection of opercula and the flowers themselves. 
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Figure 2: Seed Trap Collections in a mature E. sieberi stand 
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Plate 6: (b) Ten years after logging and nine years after treatment. 

Capsules and seed are found in the trap almost 
continuously throughout the year. The atypical peak 
in both capsule and seed collection in 1973 occurred 
following a low intensity fire in the stand . The seedfall 
was heavy and immediate and was accompanied by 
high capsule fall in the two collection periods after the 
fire. 

Even though natural seed shed occurs from standing 
trees throughout the year, at any given time each of 
these species carried a number of annual capsule crops, 
most of which contain viable seed (Plate 7). 

An indication of the seed weight contained within a 
stand is given by collections from seed-traps in E. 
sieberi stands following fire. 

Plate 7: Massed capsules on an Eucalyptus sieberi coppice stem. The coppice stem developed from a stump cut in logging operations 10 years 
earlier. 
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Table 4. Seedfall from E. sieberi stands following fire . 

SEED-FALL FOLLOWING FIRE 

Seedfall per m2 

Seed fall per ha 
Seed pieces per ha 
Viable seed per ha 

Light fire 
(May 1973) 

4 weeks post-burn 

0.96 g 
9.6 kg 

16.7 million 
668000 

Wildfire (Jan. 1979) 
Burnt stand Unburnt stand 

4 weeks post-burn 4 weeks 15/ 1/79-8 / 2/79 

12.64 g 
126.4 kg 

123.2 million 
14300000 

0.01 g 
0. 15 kg 

0.21 million 
8500 

PERIODIC SEEDFALL AFTER JAN. 1979 WILDFIRE 

Burnt trap Unburnt trap 

Period Seed fall Period Seed fall 
(g/ m2) (g/ m2) 

9/ 1/79-10/ I 5.94* 
10/ 1-12/ 1 2.93 14/ 12/78-15/ 1/79 0.02 
12/ 1-15/ I 2.88 
15 / 1-22/ 1 0.76 
22/1-30/1 0.08 15/ 1-8/ 2 0.01 
30/ 1-6/ 2 0.05 
6/ 2-20 / 2 0.08 8/ 2-6 / 3 0.02 
20 / 2-6/ 3 0.07 
6/ 3-2/ 4 0.01 6/ 3-2/ 4 0.03 

2/ 4-2/ 5/79 0.05 2/ 4-2 / 5/79 0.01 

* Estimated data from counts made on surface samples. 

Flowering occurs at an early age in these species. 
Regenerating stands commence flowering at about 4 
years old, producing viable seed when the capsules 
mature. This occurs even in highly stocked fire 
regeneration stands, where suppressed trees often 
carry more capsules than leaves. 

The other species occurring within the forest type 
are all reliable seed producers. Eucalyptus 
consideniana produces regular, large crops as do the 
peppermints, E. elata and E. radiata. E. obliqua and E. 
muellerana prod uce regular crops of variable size. E. 
cypellocarpa is certainly the poorest seed-producer; it 
often produces very small crops but appears to 
produce at least some seed every year. 

The volume and regularity of seed production 
makes this forest type ideally suited to natural 
regeneration following logging. 

During logging the trees are felled and their crowns 
are trimmed off at the top of the bole . Within a few 
days, or a few weeks depending on weather conditions, 
the capsules in these crowns open shedding their seed 
(Plate 8). Crowns and broken crown material are often 
pushed about as logging proceeds, extending the 
spread of seed . Also, seed that has fallen out of 
capsules can be transported by water movement. 

However the movement of seed is confined , so that 
seed from any given crown germinates relatively close 
to where that crown originally fell (Plate 9). 

Seed is also shed in small quantities over the logged 
area from trees left standing at the completion of 
logging. In the absence of any mechanism to trigger 
seed shed , such as fire or ringbarking, the volume of 
seed from this source is insignificant relative to the 
volume from the crowns on the ground . 
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In certail) situations, however, these trees can have 
considerable effect on the regeneration of a logged 
area: 

• Trees standing around a ripped dump will 
ultimately produce dense regeneration on that 
dump. 

• Trees standing on a logging area that is burnt after 
logging, shed their seed producing regeneration 
on the burnt seed-bed. 

2.3 The Regeneration 
The previous two sections have detailed how 

integrated logging produces a seedbed and makes 
available a seed-supply. Both factors are such that the 
success of natural regeneration would seem assured 
and during the first 10 years of integrated logging this 
has been so. 

2.3.1 Regeneration Components 
Five components can be identified In the 

regeneration stand: 

I. Seedlings: These are new germinants developed 
from seed released during and after logging. 

2. Small Seedling Advanced Growth: These are 
trees smaller than 5 cm dbhob (diameter over bark at 
1.3 m) which originated as seedlings or lignotubers 
prior to logging and were not destroyed in the logging 
operation. They occur on undisturbed and lightly 
disturbed sites within the logging areas. When a stand 
is alvage-Iogged following wildfire , most of the 
regeneration following logging is small seedling 
advanced growth; they are germinants which 
developed after the fire and then survived the logging. 



Plate 8: Eucalyptus sieberi seed source over a disturbed seedbed. Massed capsules in a crown of an E. sieberi tree felled during integrated 
logging. 

Plate 9: Eucalyptus globoidea germinants developing under crown and capsule material, which was felled in integrated logging, 6 months 
earlier. 

3. Advanced Growth: These are trees smaller than 
25 cm dbhob (the lower size limit for pulpwood) which 
have survived the logging operation. They are variable 
in form, quality and potential. Some are future 
sawlogs, some only pulpwood, while some are useless 
on current specifications because of defect or species 
type. Where advanced growth occurs in uniform 
patches these are retained intact during logging. If 
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commercial volumes of large trees are scattered 
through an advanced growth stand , these large trees 
are logged. 

4. Coppice: These are stems developing from the 
stumps of trees cut during logging. Most ofthe stumps 
are large diameter and such stumps are generally 
considered inadequate for successful coppice 



development. The coppice sprout takes a long time to 
form a solid occlusion over the large stump surface 
area and is prone to windthrow. Despite this a 
vigorous coppice component still exists in 10 year old 
regeneration stands. 

5. Residual Trees: There are three major types of 
resid ual trees: 

(a) Trees which were too poor in quality to be felled 
for pulpwood. A reject felling allowance keeps 
these at minimum levels in most stands. 
However on some poor quality sites, often 
carrying stands dominated by Eucalyptus 
consideniana, the number of trees in this 
category can be high. 

(b) Trees which are of a species not acceptable for 
pulpwood. These species form a very small 
proportion of the total species in the stands. 
Angophora floribunda and Eucalyptus 
longifolia are most commonly encountered. E. 
sideroxylon, E. gummifera and the boxes E. 
bosistoana, E. bridgesiana and E. molucanna 
are also non-acceptable species. 

(c) Trees which have been retained for special 
purposes; as future sawlogs, as seed trees or for 
wildlife habitat. 

Assessment of large numbers of 4 m2 plots, 6 months 
after logging, gave a regeneration composition of 68% 
seedling, 24% small seedling advanced growth and 8% 
advanced growth. Wedge sweeps made during these 
assessments indicated an average basal area of 4.4 m2 

per hectare for residual trees. 

Coppice comprises 5% of the trees greater than 5 cm 
dbhob in 8 year-old logging regeneration. 

The mass of seed released following logging ensures 
a large seedling component in the initial stand. 
However the stand is not even-aged. It is mixed in both 
age and size classes and will become more mixed as the 
non-seedling components form a larger part of the 
dominant and co-dominant strata of the developing 
stand. The small seedling advanced growth and 
coppice components grow rapidly after logging, 
utilising their already established root systems. The 
advanced growth component already has a dominance 
advantage and those individuals, which have 
established root systems and well-formed crowns, 
respond with rapid growth. 

2.3.2. Regeneration Stocking Levels 
Following logging the regenerating sites are assessed 

using a sequential sampling technique. These 
assessments are carried out by District staff about 12 to 
18 months after the completion of logging. The 
sequential sampling technique involves the assessment 
of eucalypt regeneration in 4 m2 plots located along 
transect lines. The stocking data for each line are 
cumulatively plotted against two charted decision
line equations; an upper line representing adequate 
stocking and a lower line representing inadequate 
stocking. The position of both lines is fixed by 
predetermined confidence limits and a minimum 
stocking level of 30 percent of 4 m2 plots. The 
technique allows the number of sample plots to be 
determined as sampling proceeds. The number of plots 
required depends on the distribution of the 
regeneration, the minimum stocking level and the 
desired confidence level. 
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By February 1980, Eden District had assessed 
27 000 hectares of logged forest, of which 370 hectares 
(1.4%) had been classed as understocked (having less 
than 30% of 4 m2 plots stocked by a eucalypt of an 
acceptable pulpwood species). 

Table 5 is derived from data obtained from the 
assessment of 7000 hectares of logged forest. 

Table 5. Regeneration stocking levels after integrated 
logging. 

Number of trees 
per hectare 

Acceptable pulpwood species 5000 
Non-acceptable pulpwood species 1700 
Acacia species 1500 

Data derived from regeneration assessment of 7000 ha 
of logged forest. 

Similar data have been obtained in research study 
areas, where permanent 4 m2 plots were established to 
monitor stocking changes over time (Table 6). 

Table 6. Trends in regeneration stocking levels with 
time following integrated logging. 

Time since 
logging 
(years) 

Acceptable pulpwood Other species 

I 
2 
3 
5 

species incl. Acacias 
(trees / ha) (trees/ ha) 

4300 
5700 
5000 
4800 

1400 
2700 
5400 
5700 

The doubling in the stocking in the "other Species" 
category between ages 2 years and 3 years is mainly due 
to the recognition of a greater number of Acacia spp. in 
the assessment at 3 years. These assessment data show 
that the logging regeneration has an initial stocking of 
about 5000 trees per hectare. This stocking includes 
only those species which are currently acceptable as 
pulpwood. 

2.3.3 Species Composition 
The species composition for acceptable pulpwood 

species is shown in Table 7. These proportions were 
obtained from the same data used in compiling Table 
5. 

Table 7. Species composition of acceptable pulp
wood species in regeneration stands resulting from 
integrated logging. 

Species 

Eucalyptus globoidea 
E. sieberi 
E. muellerana 
E. consideniana 
E. cypellocarpa 
E. obliqua 
Peppermints 

Percent composition 
by number 

31 
30 
13 
13 
7 
3 
3 

Data derived from regeneration assessment of7000 ha 
of logged forest. 



The absence of Eucalyptus agglomerata is caused by 
the concentration of logging in the forests to the east of 
the Princes Highway. 

Research study areas have produced more detailed 
information on the species composition of acceptable 
pulpwood species. Comparisons between prelogging 
species composition and post-logging species 
composition are made in Table 8. The percentages are 
calculated on the basis of tree number. 

The species composition of the regeneration stand 
was very similar to that of the prelogging stand . The 
species composition of the regeneration stand is even 
more closely related to species actually logged , since it 
is these species that provide the readily available seed
supply. When a stand contains a high advanced growth 

component of one species, and this component is not 
logged , there may not be a high proportion of seed lings 
of that species. However as the stand develops that 
species component will return through the dominance 
of the advanced growth. 

3. THE FUTURE 

3.1 Fire Regeneration and Logging Regeneration 

A number of stands of even-aged fire regeneration 
occur within the Management Area. Stands 
originating from wildfire in 1939, 1952 and 1964 have 
been identified . In these stands permanent growth 
plots have produced most of the growth data available 
for the Silvertop Ash-Stringybark forest type . Data for 
these stands are summarised in Table 9. 

Table 8. Species composition of acceptable pulpwood species in a prelogging stand 
compared with the species composition of the regeneration stand produced by 
integrated logging. 

Species 

Eucalyptus globoidea 
E. sieberi 
E. cypellocarpa 
E. ob/iqua . 
E. consideniana 
E. elata 
E. muellerana 

Overstorey composition 
prelogging 

(Percentages based on 
tree number) 

56 
31 

5 
2 
4 
2 

Nil 

Data derived from research study areas . 

Regeneration composition 
logging + 5 years 

(Percentages based on 
tree number) 

52 
26 

5 
9 
5 
2 
I 

Table 9. Data from permanent growth plots in even-aged fire regeneration stands (p.a.i. is periodic mean annual 
increment; m.a .i. is mean annual increment) . 

1964 fire regen. 1952 fire regen. 1939 fire regen. 
Age 14 years Age 25 years Age 38 years 

Total Best Total Best Total Best 
stand 500 stand 500 stand 500 

treesj ha trees j ha trees j ha 

Stocking 26700 500 2303 500 1471 500 
(treesj ha) 

Mean dbhob 3.6 10.7 12.1 19.5 18.4 27 .0 
(cm) 

Diameter p.a .i. 0.6 0.4 0.7 0.4 0.5 
(cm) 

Mean dominant 12.5 12.5 20.1 20.1 27.1 27.1 
height (m) 
Basal area 33.46 4.62 31.55 15.28 45.23 29 .60 

(m2j ha) 
Basal area p.a.i . 0.47 1.61 1.06 1.31 1.07 

(m2j ha) 
Underbark volume 47.4 112.9 206.0 

(m3j ha) 
Underbark volume 3.4 4.5 5.4 

m.a .i. (m3 j ha) 

17 



The stands are heavily stocked and slow growing. 
Their underbark volume is calculated between a 15 cm 
stump height and a 5 cm underbark small end 
diameter. 

The data from these fire regeneration stands have 
been used to indicate the potential growth of the 
logging regeneration stands. However the question 
still remains of how comparable these two stand types 
are. There are three main features which need to be 
considered when making comparisons. 

3.1.1 Initial Stocking Levels 
The initial stockings of the 1964, 1952 and 1939 fire 

regeneration stands are not known, but their current 
high stockings indicate very high initial stockings. Six 
months after the 1972 wildfire eucalypt stockings of 
85000 trees per hectare were recorded. 

In contrast to these very high stockings, the initial 
stockings in logging regeneration average about 5000 
trees per hectare. 

The magnitude of the differences is displayed in 
Figure 3, where stocking is plotted against age. 

The main reverse J-shaped curve, representing 
changes in fire regeneration , is only theoretical. It 
extrapolates over time and over sites, linking the 
stocking of the 1972 fire regeneration with stockings 
and stocking changes observed for 1939, 1952 and 1964 
fire regeneration. 

The short section of graph (labelled W I), shows the 
changes that have occurred after logging impact 
reduced the 1972 fire regeneration stocking from 
85000 Lp.h. to 19 500Lp.h. on a site in the Watergums 
area of Nadgee State ForesL 

The lower section of graph (labelled R) shows the 
stocking changes recorded for logging regeneration in 
research study areas. 

3.1.2 Stand Structure 
Fire regeneration stands produced by high intensity 

fire are even-aged and uniform in structure. Most trees 

originate as seedlings and there is a small amount of 
coppice regeneration and a scattering of residual trees 
(survivors of the fire) . 

Logging regeneration stands are less uniform in 
structure and tend to be of mixed age. Their 
components and the probable development of these 
components have been outlined earlier. 

3.1.3 The Seedbed 
Wildfire creates a clean seed-bed by consuming fine

fuels and a proportion of the larger fuels . Much of the 
shrub and herb strata are killed, so the new seedlings 
have the benefit of reduced competition, together with 
other possible benefits created by soil heating and 
increased nutrient availability. The size and duration 
of any growth response derived from these factors is 
not known. Burning also increases the acacia stocking 
on most sites and possible growth benefits may be 
derived from the nitrogen-fixing capacity of these 
specIes. 

Logging regeneration stands develop on sites 
characterised by a mosaic of soil disturbance and 
debris accumulation. It is not known whether these 
features contribute any beneficial or detrimental 
effects to the growth of the regeneration. 

These three features (initial stocking, stand struc
ture and seedbed characteristics) , represent the main 
differences between fire regeneration and logging 
regeneration. The system of growth plots being 
established through the logging regeneration will 
eventually provide data to quantify any differences 
that may exist between the growth of fire and logging 
regeneration stands. 

Some data have already been obtained and Table 10 
contrasts these with data for fire regeneration. The 
comparison should be treated with caution because of 
the limited data and possible site differences. A 
number of plots are replicated on each site but the sites 
themselves are distant from each other. However both 
sites have soils derived from Ordivician sediments and 
are reasonably similar in their physical features. 

Table 10. Comparison of growth data for logging regeneration and fire regeneration. 

Logging Regen. E. Boyd S .F. Fire Regen. Bruces Ck. S .F . 
Age: 8 years Age: 9 years 

Stocking: 6000 Lp.h. Total stocking: 37900 Lp.h. 

Trees Best 500 M.a.i. Trees Best 500 M.a.i. 
greater Lp.h. best greater Lp.h . best 

than 5 cm 500 than 5 cm 500 
dbhob Lp.h . dbhob Lp.h. 

Stocking 855 500 2900 500 
(trees/ ha) 
Mean dbhob 9.6 10.4 1.3 6.1 7.5 0 .8 
(cm) 
Basal area 7. 15 4.68 0.59 8.79 2.22 0.25 
(m2/ ha) 
Underbark 14.6 10.3 1.29 16.0 4.0 0.44 
volume 
(m3 / ha) 
Mean dominant 13 .3 13.3 1.7 11.9 11.9 1.3 
height (m) 
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The greater mean dominant height of the logging 
regeneration could be indicative of a better site quality . 
If this is so it may account for some or all of the 
differences in the other stand parameters. For the best 
500 trees per hectare in each stand, the logging 
regeneration has a diameter m.a.i. of 1.3 cm, a basal 
area m.a.i. of 0.59 m2j ha and a volume m.a.i. of 1.20 
m3j ha. The respective parameters for the fire 
regeneration are 0.8 cm, 0.25 m2 j ha and 0.44 m3j ha. 

3.2 Fire 
From a forestry point of view the most contentious 

issue about the Eden operations has been the absence 
of extensive prescribed post-logging burning. Post
logging burning was seen by many as an essential 
factor in preventing a major wildfire. To them, the 
November 1980 wildfire became proof of their 
arguments. Much of the damage caused by, as well as 
the extent and intensity of this fire , will be attributed to 
the absence of post-logging burning. 

3.2.1 Before the November 1980 Wildfire 
Before this fire , fire management in the Eden 

District was as follows: 

• Broadscale hazard reduction burning in unlogged 
forest blocks. The progress of logging meant that 
areas available for such treatment would be 
exhausted in 10 to 15 years. 

• Burning of debris heaps on log dumps. The future 
of this policy was in·doubt due to a large number 
of fire escapes into surrounding logged areas. 
Ignitions from bark-heaps had occurred 12-18 
months after initial lighting. 

• Exclusion of fire from regeneration areas. 

A plan to establish a partial burning programme had 
been formulated but not implemented. This plan 

involved prelogging and postlogging burning in 
defined zones. The aim of these zones was to limit the 
extent and to slow the spread of any wildfire, which 
originated in the extensive forest areas to the west of 
the Princes Highway. 

Prior to November 1980, wildfire had burnt about 
2500 hectares of regeneration, of which 700 hectares 
were burnt by bark-heap escape fires. The December 
1972 wild fires burnt 550 hectares of regeneration in a 
total fire area of 60000 hectares, and the January 1979 
wildfire burnt 700 hectares in a total fire area of 3000 
hectares. As the logged area increases, the area of 
regeneration burnt in any given wildfire will inevitably 
increase. However the logging also extends the roading 
network, providing improved access for more 
immediate fire suppression. 

3.2.2 The November 1980 Wildfire 

3.2.2.1 Fire Conditions 
This fire was of high intensity and burnt an extensive 

area of unlogged and regenerating forest in a short 
period of time. It ignited close to a log-dump debris 
heap, which was still smouldering after being burnt in 
June 1980. Thefirewasdetectedat 1452hrs(E.D.S.T.) 
on 18 November, 1980, and fire crews were at the fire 
within 15 minutes. Suppression attempts were 
ineffective as the fire quickly increased in intensity 
(Plate 10). The fire crews were withdrawn until 0600 
hours on 19 November, 1980, and then commenced 
establishing fire lines which subsequently contained 
the fire. 

Details of the fire weather are summarised in Table 
11. 

The locations of the Yambulla Weather Station, 
Imlay Road Weather Station and Timbillica Fire 
Tower are shown in relation to the point of origin of 

Plate 10: Convection column produced by November 1980 wildfire. 4 hours after ignition. The photo was taken from Eden. 26 km north of 
the fire . The approximate height of the convection column was 9000 metres. 
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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. 
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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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