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i IRE AND STEM DAMAGE

v

-with particular reference to Jarrah (Eucalyptus marginata)

SUMMARY

This report examines the factors contributing to cambial damage
aufing a Ffire, The cambium iIs protected from the heat of a fire by the
bark. The ﬁhickness of the bark is the major factor governing heat

"‘fransfer to the cambium. Even in regularly distributed fuels, heat
'ﬂdist;ibution around the stem 1s uneven. Further irregularities may be
introduced by uneven fuel accumulation, particularly large fuels such

as logs. Death of a section of thej}ambium will result in the formation

W

of a scar.

Scars may downgrade thq%guality of a log, and permit the entry of
destructive decay fungi and insects. It hag proved possible to predict
the extent of decay on the basis of the physical characteristics of a
scar. Fire may also induce undesirable changes incell characteristics

resulting in the formation of kino veins.

The importance of wood guality in future management of the Jarrah

forest is briefly discussed.

A} INTRODUCTION

Jarrah is a highly fire resistant eucalypt -~ a factor which probably
contributes to its dominance over such a large area of forest. Adaptions

to fire include thick bark, concealed epicormic buds and the presence of

a lignotuber.

Low intensity fires may kill small saplings and advanced growth but
under normal circumstances will not damage larger established trees.
More intense fires can cause damage to the crown and bole of the tree, but
only the most intense fires will kill the larger trees. Fire will continue
to be an %mportant factor in the Jarrah forest envircnment, both as
prescribed fires and the occassional wildfire. Recently, some attention
has been focused on the use of higher intensity prescribed fire., Higher
intensity fires can be used to stimulate legume regeneration and manipulate

the structure of populations of Banksia grandis, both desirable in controlling

the dieback disease caused by Phytophthora cinnamomi. Such fires may also

stimulate the growth of Jarrah and have a general beneficial effect on

ﬁhe forest,




But higher intensity Lires will cauge more damaye Lo Lhe Lrees.
In areas where wood production is to be an objective of management this
may be undesirable. The aim of this report is to review the processes
involved in fire injury to the cambium, and the effects of such damage on

wood quality.

R) HEATING OF THFE CAMBIUM DURING FIRE

1) Lethal Temperatures

The cambium is the critical tissue for stem survival as it is responsible
for the growth of both bark and woody tissue in the tree. The effect of
heat on plant tissue is related to the temperature and duration of exposure.
It is generally accepted that temperatures exceeding 60V for periods of
less than a minﬁte are sufficient to cause the death of most Hydrated plant
cells. {Hare 1961, McArthur, 1968), Cremer (1962) cites 500¢ as the lethal
temperatire for many plant cells, but this seems low In comparison with .
other estimates. Some variation exists in the heat tolerance of tissues
from different environments and has been reviewed by Levitt (1972). However,
Gill (1981) considers that the lethal temperature for moist bark cells is

similar in all species of Eucalyptus.

Martin (1963) has proposed the following model to describe the
relationship between temperature and the duration of exposure reguired for cell

death, -

t = a - b In T
g where t = temperature
i T = time of exposure
In = natural logarithm
a,b = constants

Tbus:tbe temperature required for cell death is inversely proportional to

'the logarithm of the timerf'exposure at that temperature. Martin {(loc cit!l)
proposes a‘technigue'whereby values from the cambial time-temperature curve are
substituted into this equation to predict whether a given fire will cause

injury.

This approach is based on the assumption that the effects of different
temperatures are additive, but still seems superior to using a fixed temperature

criterion.




Complete girdling of the cambium will result in death of the Lole, TFor
established Jarrah, exceeding say 20cm D.B.H.O0.B. this would only occur

in the most extreme fires. Death of a portion of the cambium wi;l

result in the formation of a scar., A fire scar consists of a core of exposed
xglem,bounded by intact bark and cambial tissue: hence the commonly accepted
némé bf *drysideV, Scars are often triangular in shape and are usually

found on the lower sections of the bole. Extreme scarring may extend to the
' fﬁll length of +he bole and Cremer (1862 ) reports scarring on the underside

‘ofﬂhorizontal branches of Eucalyptus obligqua many metres above the ground.

On rough barked eucalypts scars may remain concealed for several years until

the dry outer bark peels away or is removed by subsequent fire.
‘fThe extent to whicb the cambium will be heated during a fire depends

upon the insulative properties of the bark and the thermal environment

provided by the fire itself.

2) The Thermal Environment

The temperature in dense flames may exceed 12OOOK, but will be
somewhat less for thinner flames (Packham and Pompe 1971). These temperatures
were determined by the measurement of blackbody radiation, a method considered
by Vines (1981) to be definitely superior to the use of thermocouples. The
values are in accordance with those reviewed by McArthur (1968), and are not
dissimilar to those obtained by Fahnestock and Hare (1964) using thermocouples
exposed to naked flame. In any event, Vipnes (1981) stresses that it is the
intensity (Bryam 1959) or rate of heat output, rather than temperature alone,

which determines the damage caused by a fire.

The duration of flaming combustion at a specific point is known
as the burn-out time,.and may be up to several minutes in eucalypt litter
fuels (McArthur and Cheney 1966). Flaming combustion may persist for
considerably longer periods in heavy slash fuels (McArthur 1968). 'Vines (1968)
recorded a burn-out time of approximately seven minutes in heaped Jarrah
branches, However, trees may be subje ¢ ted to heating for considerably longer
periods than those associated with exposure to flames. In particular,
smoulderiné combustion of large fuels such as logs and branch wood may
continue for long periods, Jacchs (1955) considers that smouldering is
enhanced by the flue action which develops between a tree and a log resting
against its base. Fires in deép humus can be particularly destructive, as
the burning material cften. completely encircles the butt of the tree. Cremer

{1962) reports several Instances where stands of Eucalyptus regnans had

survived quite intense surface fires in logying slash but were killed by a

smouldering humus fire,
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socal experiments (Appendix 1,2) have shown the damaging potential of large
fuels, In Experiment 345, almost 50 percent of bole injuries were directly
attributed to the close preximity of Ilogs or slash. A similar situation occurs
with coppice stems growing from a stump, or where a multipie~stemmed tree has
been thinned. The dry wood of the stump ignites even under mild burning
conditions and with time invariably injures the remaining stems. The heat

from a single fire may be insufficient tae damage the cambium, but repeated
burning will reduce the bark thickness and render the tree vulnerable.

The presence of a log or stump will tend to enlarge and existing wound, and will

prevent complete healing.

3) The role of protective tissues

Under normal circumstances, the temperature at the cambium will be
éﬁose to ambient (Gill 1981). This may be important in determing whether

léthal temperatures are attained during a fire of given intensity , Hare

{1963) subjected Pinus palustris to a constant heat source and noted that trees
initially at 2% took one and a half times as long to reach 60% as those at
 2lOc. The cambial temperatures of shaded trees in a stand may be lower than that
of éﬁposed trees (Vines’1968), and on individual trees, aspect may be important

in determining the susceptibility to injury (Hare 1961).

The decisive factor governing temperature rise at the cambium is bark
thickness (McArthur 1968, Vines 1%968). This observation may seem suprising
in view of the wide variation Iin the physical characteristics of bark between
species. The explanation lies in the importance of thermal diffusivity
rather than thermal conductivity in determining the movement of heat through
the bark. Considerable variation occurs In the values of the properties used
to estimate diffusivity but overall they compensate one another with the result
that diffusivity is constant for a wide range of density, moisture content and
temperature (Martin_1963). Bark flammability can significantly affect the
temperature rise at the cambium; burning of the dry outer bark will reduce
the thickness of the Iinsulating tissues and may prolong the heating effect
of a fire, Gill and Ashton (1968) report that the rough, fibrous bark of
E.obligua allowed a more rapid rise of cambial temperature than the same thickness

of smcoth , gum bark of Eucalyptus cypellocarpa.- this was due to the combustion

of the dry ocuter bark. The moisture content of the outer bark may also be
an important consideration. ' Peet and McCormick (1971) report the height of bole
char and incidence of scarring on Jarrah were considerably greater in autumn
than in spring due to the drier outer bark. The temperature of moist outer bark
cannot rise above 1009c until evaporation has occurred and even then it will

char rather than burn (Gill 1981). Thus the often reputed superior fire

resistance of rough-barked eucalypts is due almost entirely to their greater

thickness of bark - a conclusion supported by the data of McArthur(1968) and




‘ and Gill and Ashton (1%68).

Bark thickness varies with the age and size of a tree, and will be

" influenced by fire. Loneragan (1971) has determined the regression of bark
thickness on girth fér‘both cld and second growth Jarrah. The proportionate
increase of bark thickness with girth is much greater for second growth trees.
Larger trees will have thicker bark and will be more fire resistant, and this has
been documented for a number of experimental fires (Vines 1968, Burrows 1981,

FD internal report, Appendix 1,2).

Conversely, reduction in bark thickness may adversely effect the fire
resistance of a tree. Loneragan (1961) reported that severe summer fire
reduced the bark thickness of Jarrah pboles by approximately I2mm, or 40 percent
of the preburn thickneés. Recovery to equilibrium levels would take between
10 to 14 years. Similar trees lost dmm thickness during mild fire, and recovery

was expected to take 4~5 years. For the gum barked Eycalyptus dalrympleana

Gill (1980) found a reduction of 10mm in bark thickness following spring
wildfire, Seven years after burning, bark was still 6mm thinner than for
unburnt controls. McArthur (1968) reports that four years after moderate

fire, the bark of Bucalyptus rossii was still only 30-50% of its prefire

thickness,

4) Location and Size of Fire Scars

The size and position of a scar are determined by the interaction

of a number of factors, and may be influenced by bark thickness, Peet and
McCormick (1971) report a significant correlation between the area of dry-
siding on Jarrah poles and the thickness of bark. The importance of burning

logs and stumps in this context has already been discussed. Irregularities

in the bark surface may result in differential heating; Fahnestock and Hare
(1964) observed lower temperatures and total heat values in bark fissures than on
surface plates and concluded that the thinner bark in fissures was probahbly

‘offset by reduced heating.

A number of investigations of the partitioning of heat around the bole have
'ﬁeen made. Fahnestock and Hare (1964) studied the heating of pole sized
.trees during surface fires in pine litter and found that heating was considerably
greater 5n the lee than on the windward side. Maximum heating on the windward
Jéide occurred at ground level and at between ground level and 30cm on the lee

féide. Headfires were found to have a greater heating effect than backfires.

Gill (1974) used laboratory models to examine the factors
influencing heat distribution during a fire. Flames tended to persist

. on the leeward sides of trees, and flame height



was strongly related to tree diameter and wind speed. Subseguent field .

" experiments by Tunstall et al (1976} confirmed these Ffindings. In evenly
distributed grass fuels, differential heating occurred in respect of both aspect
and height above ground. Maximum heating was recorded at 40cm above ground

on the lee aspect, a position corresponding with the apices of mapy fire

scars in the surrounding districts. The results of this pérticular stu&y

cannot be applied directly to a forest situation because of the fuel type,

and the absence of a closed canopy. The distribution of forest fuels tends

to be uneven, particularly on steeper slopes where litter may accumulate on the
uphill side of a tree. Regarding the effect of tree diameter and windspeed

on heating, Gill (1981) states that the interaction depends mainly on the

size of the tree in relation to the magnitude of the turbulent cells of heat

and flame within the fire.

For fires of similar intensity, the size of a wound will often be
inversely related tco the diameter of the tree (Peet and McCormick 1971;
Burrows 1981). However, this statement can only be validly applied to
trees which are previously undamaged and not subject to the influence of burning
logs or other large fuels. It is necessary to apply similar constraints
when considering the relationship between wound size and fire intensity. In
general, more intense fires cause larger wounds. McArthur and Cheney (1966)
éxamined the relationship between fire intensity and physical damage to the
stand using data obtained from the Dwellingup fires. But unfortunately, their
griteria for physical damage are not clearly defined and the information
bresented is of limited application. Data presented by Burrows (1981) shows
”tbaf*fbr trees of similar diameter, more Intense fires caused largef wounds.
Tree vigour may alsc be an important factor in determining susceptibility
;to injury - Loneragan (1971) noted that supressed and subdominant trees

EW¢re damaged more often than the vigorous dominants within a stand,

" The inherent variation in fuel distribution,fire behaviour and tree

"'éharacteristics make it -an almost impessible task to predict the degree of

 damage caused by a particular fire. In fact, each tree is a unique case, One
" of the main difficulties at present is that is is impossible to ‘obtain an
accurate estimate of fire intensity withinllarger fires. Work is currently
béing undertaken in an attempt to flame height and Intensity to the height

of bark char. This sh&uld allow a better stratification of fire intensity

within large burns.

5) Healing of scars

The rate of healing of a wound is important in that it determines
the length of time for which the tree is susceptible to attack by insects
and decay organisms. For a given rate of callus tissue formation, wide

wounds will bg expcsed for longer than narrow wounds. The rate of callus



formation is governed by the growth rate of the tree. Podger and Peet ~
(1965) found a significant increase in the ring width of Jarrah FPoles
.sdbjected to high intensity fires. This growth stimulus persisted for up to
4 years, and occurred in both fire scarred and undamaged trees. Kimber
f1978) presents further évidence of fire related growth stimulus in Jarrah.
Thus, intense fire may cause injuries, but will also encourage rapid healing.
Factors of site, stocking and individual tree vigour will also affect the
‘fate of healing. Warge (1977) reports that defoliation adversely affected
7ratés‘of wound closure by reducing radial growth., Jarrah may be subject

to severe defoliation by the Leaf Miner Perthida glyphopa, with resultant

léss of growth (Mazanec, 1974).

The scar itself may influence the vigour of the tree - Rundel (1973)
has shown a strong correlation between the area of basal scarring and
the presence of snag tops. This was attributed to destruction of large amounts

of active xylem.
The intensity and frequency of subsequent fires will influence wound

healing, and the undesirable effects of log fuels have already been

discussed In this context.

C) FIRE, WOOD DEFECT AND ECONOMIC LOSS.

Fire may have a major economic impact on wood production, directly
affecting both the quanﬁity and quality of timber obtained from a tree. It
may induce undesirable cellular changes which adversely affect wood guality,
Physical damage to a log can result in its downgrading or rejection and
will permit invasion by destructive insects and decay organisms, Fire
also has the capacity to affect the vigour and growth rate of a tree.
Studies of fire damage and related defect in Australia have concentrated
on exotic plantation conifers. This is probably due to their high value per
hectare and their relative sensitivity to fire, in comparison with most
eucalypt forests. Such studies have been undertaken by Vanloon (1967)
French and Kierle (1969) and Nicholls and Cheney (1974). Yet the destructive

aspects of fire in wood production in eucalypt forests should not be overlooked.

1) Cell Characteristics

: Fielding (1967} has stated that even controlled burns may subject
'_tfees to high temperatures, and can definitely affect wood properties.
However, for Jarrah, Nicholls (1974} reports that spring fires of less than

200 KwW/m Iintensity caused no major alterations in wood characteristics;
autumn Fires of similar iIntensity resulted in a minor disturbance to the

"dehsity profile of the past-fire seasons growth. Hotter fires may have a
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greater effect; Podger anleeet (1965) observed a reduction in springwoocd
density following summer defoliation. Nicholls (1974) Found that autumn

defoljation of Jarrah poles resulted in a decrease in the maximum density
and an increase in the minimum density of the wood formed in the year following
fire. COverall, these affects appear to be shortlived and of little consequence

to Ilong term wood guality.

2) Kino Veins.

Of far greater importance is the formation of kino veins and pockets,
Veins impair the visual quality of timber and if extensive can result in
structural weakness. FExperimental work by Jacobs (1938} revealed that kino
formation occurred as a respbnse to insect attack, branch shed and mechanical
damage. Jacobs (loc. cit.) considered that fire did not directly cause
veining but acted indirectly via injury to the periderm, reduction in bark thickness
and by stimulating the formation of epicormic branches. Hillis (1978) reviews
recent studies on kino veins, concluding that there is still considerable

uncertainty as to the causes of formation.

Floyd (1966) discusses the effect on regular prescribed burning on kino

véin production in a 47 year old stand of EBucalyptus pilularis g3 percent

of trees on a regularly burnt firebreak displayed veining, compared with only
23 percent in an adjacent unburnt compartment. Henry (1965) presents conflicting
evidence for the same species reporting that similar numbers of kinoveins were

formed during equal periods of fire exclusion and regular control burning.

Jarrah is considered to be less susceptible to kino formation than many
other species (Jacobs 1955)f Podger and Peet (1965} examined stem sections
cut from pcle size Jarrah which had been subjected to fires of a range of
Intensities and found that very few sections contained kino veins. However,
Loneragan (1971) observed that kinc vein formation and sapwood discolouration

had: occurred following summer defoliation.

Nicholls (1974) has suggested that heat damage to the cambium stimulates
the:fbrmation of soft+ parenchyma tissue, which is subsequently differentiated
intb;kino veins. This differentiation is governed by auxins produced at the
caﬁbium and may be augmented by auxins from the regenerated epicormic crown. ‘

Thus veining may be more proncunced following spring , rather than autumn, defoliation.
Evéh where kino is not deposited it iIs likely that the parenchyma tissue

represents a zone of structural. weakness which may subsequently fail under impact.

3) Economic loss as a result of scarring

Fire injury may result in economic loss because of primary degrade to

the log. Bxcessive physical damage to a log will result in its rejection.



Searring is usually most severe on the lower bole but this is alsc the portion

of the tree with the greatest volume. Long-butting or rejection of a complete
butt log will result in considerable volume loss. Peet and McCormick (1971)
‘observed that intense autumn fire may scar up to 80% of the surface of the
buﬁt log from a Jarrah pole tree. Overall, however, it appears that the
direct loss due to scarring is relatively minor. Studies by Greaves et al
(1965, 1967) for two hardwood forests indicate that the loss due to fire

rarely exceeds 5%. A mill study of fire-damaged Pinus radiata

fNicholls and Chency) 1974 ) revealed that although 11% of the boards exhibited
‘damage the actual reduction in sawn volume caused by the fire was only 0.4
percent. Even where trees are killed outright, rapid salvage and

correct storage procedures can reduce defect losses. (Wright and Grose, 1970).

Secondary degrade resulting from the entry of decay organisms through
fire scars is a more serious concern., Kaufert {(1933) made a detailed study
of hardwoods in the South eastern USA and estimated that bhetween 90 and

95% of decay had occurred as a direct result of fire scarring.

Detailed studies of the losses due to termites, decay and fire have been
published for two Australian eucalypt forests, (Greaves et al, 1565 , 1967).

In an alpine forest of EBucalyptus delegatensis the losses due to

downgrading and rejection of logs were greatest in the virgin stands, which
had been subject to a long histary of uncontrolled fires. For some stands,
losses exceeded 50 percent of the total royalty return. Royalty losses

were considerably less in regenerated stands which had been actively
protected from fire. Termites were responsible for most of the damage, up
t0 80 percent in some compartments, and the volume lost to decay varied
between 13-3¢ percent of the total Ioss. Similar results were obtained for
two coastal forests of E.pilularis. The royalty value lost to defect was
much greater in virgin stands than those which had been regenerated and protected
fFrom fire., Termites were again found to be the most destructive agent, but
the loss to deéay was significantly less in the more durable coastal species,
The importance cof decay should not be underestimated, as it was a ﬁecessary
pre-requisite for the establishment of termite colonies in both areas. The
authors concluded that whilst fire caused less than 10 percent of the total
volume lIost to defect, fire scars permitted entry of decay organisms and
termites which ultimately result in severe losses to the merchantable

volume of the stand.

. Floyd (1866) reports a further study of fire related defect in
Q.éilularis. 42 percent of trees on a regularly burnt firebreak had suffered
térmifé attack and 18 percent of the total stand volume was lost to defect.
In.comparison, only 16 percent of trees in a nearby protected compartment

:haﬁ been attacked by termites, with an overall defect loss of 14 percent.



Cambial injury is a pre-requisite for the entry of many wood boring
Insects. Clark (1925) observed that the Lyxemeliu pinhole borer

Atractocerus kreuslerae Pasc. which attacks Jarrah, deposits its eggs

on the exposed wood of injuries. Although the Lyxemelids are not
symbiotically associated with fungi they can still cause prolific staining
near galleries (Neumann and Harris 1974), and their galleries provide ideal
entry points for decay organisms., A detailed study of the succession of
insect and fungal attack following fire was made in Eucalyptus plantations
at Bulolo, New Guinea (Wylie and Shanahan 1976). Attack was rapid under the

tropical conditions and many trees were badly infected after only 3 months.

4} Predicting future losses

Traditionally, fire damage has only been assessed following major
wildfires such as occurred in Victoria in 1939 and at Dwellingup in 1961.
Péet and Williamson (1968) estimated the loss in timber value following
the Dwellingup fire. Estimates were based on the volume of merchantable.
timber killed by the fire in conjunction with possikle salvage options.

Yet even in the most severely affected areas the average mortality was less

than 10 percent of the volume per hectare.

‘Prescribed fires of up to medium intensity will not cause significant
'f‘mortallty of establlshed crop trees, but can cause injury which subseguently
-results in serious wood degrade, In a forest managed for wood production it
“is de51rable to have accurate forecasts of the guality and gquantity of
t;mber available in the future. Hence the need for a technique to predict

the conseguences of fire injury.

A series of studies of degrade following fire have been undertaken
in the hardwood forests of the South eastern USA. Regression technigques
have been used to predict the vertical extent of decay on the basis of
readily observed wound characteristics. Hepting (1935) found significant
relationships between rate of decay and tree age, percentage of c{rcumference
scarred, diameter at time of wounding present diameter and species of fungil
present. Following a study of Oaks Quercus sp., Hepting (1941) developed an
equation to predict the volume of cull on the basis of wound width and time
since wounding. Investigations by Toole and Furnival (1957} and Toole
(1959) in bottomland hardwoods showed that the height of the decay colum
was strongly correlated with wound age and size, length of hollow and height
of butt bulge. Loomis (1974) has used regression equations to predict the
loss of merchantable volume in Oak-Hickory forests, Similar technigues have

been applied to Lodgepole Pine , Pinus contorta in Alberta (Nordin 1958)

and White Fir Abies concolor (Aho and Roth 1978).




Any model of this type will be specific to certain conditions. Factors
such as species, site gquality, stand condition and fire history will probably
be Important. For example,Hepting and Shigo {1972) report very considerable

variation in the decay rate of Oak between North Carolina and Maine.

The information available from such a model would aid decision making
in badly damaged stands, and would be applicable to the selection of fire
regimes for future management. This type of model could also be readily

‘incorporated in a computerized management information system.

D} DISCUSSION AND CONCLUSION

Wood quality is likely to be an increasingly important consideration
'vin Jarrah forest managemént. The rescurce of wood from the old-growth forest
is éli but exhéﬁsted; however very considerable volumes of wood are contained
in the pole stands which have regenerated following cutting. Many of the;e
stands are now 50 - 60 years old and contain trees approaching a merchantable
size. Because of its slow growth, Jarrah will be unable to compete for 1its
traditional markets with plantation grown softwood. Yet opportunity exists
to establish new, higher value markets for Jarrah. Recently, pilot studies
have been undertaken to assess the potential for using small Jarrah logs for
veneer slicing, It was found that even small logs could be efficiently
utilized, providing there was little defect, If the production of high guality
timber is to be an object of management for some areas of the forest then
attention will have to be focused on the relationship between Fire and wood

guality in Jarrah.

Historically, large areas of the Northern Jarrah have been burnt wildfires
at one time or another during this century. The trees in some stands are
badly scarred. Yet there is very 1little known about the effect of such injury
on wood guality. A pilot study will be undertaken in the near future in an

attempt to deflipe the extent of the problem (see Appendix 3).

L. McCAW
' A.D,F.0.
1 Fire Ecology
DWELLINGUPR.
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FIRE DAMAGCE ASSESSMENT 13 MONTH PROGRESS REPORT

‘ This report details the results of a fire damage assessment commenced
1in April 1981, 13 months after the burn.

Method

(1) Pre

Tire

A sample of 319 trees (289 Jarrah and 30 Marri) with no previous

fire damage were numbered with aluminium tags before the burn.

The

following were noted for each tree ;-

diameter (cm)
height (m)
crown class (DOM, CODOM, SUP)

reproductive activity.

(2) Post fire (13 months)
Fire damage to individual trees was assessed by the following

characteristics:—

It

crown reshooting

development of bole epicormics
kino exudation

bark cracking

cambial rupture (dry siding)
allow estimation of fire intensity:-—

scorch height (m)

scorch percentage

maximum height of entire bark char. (m)

highest individual point of bark char. (m) were noted for each tree.

was obvious that factors other than fire intensity alone had

contributed to damage on a number of trees. This was noted in the

field under the following categories:—

a} Logs and debris — causing localized 'hot spots' or heat
pulses of extended duration _

b) Scraping,for number, which reduced bark thickness

¢) Damage associated with multiple stems, or the stump of a

stem which had been removed in thinning operations.



(B) Results
(1) Jarrah
Of the 289 numbered trees, 10 were below 1Ocm DBH, and DBH
data was unavailable for a further 4, These trees have been excluded

from the analysis.

Of the 275 trees analysed, only 1 had failed to reshoot from the crown.
_Téble 1 shows the number of trees within each size class which suffered
cambial damage as a result of the fire, taking pre-disposing factors

~ into account.

‘-In‘Table 2 this data is expressed as a percentage of the number of trees

within each size class.

(2) Marri
Table 3 éhows the number of Marri with cambium damaged by the fire.

Discussion

JARRAH _
The sample population is most extensive for trees in the range 15~36cm DBH,

and this should be borne in mind when drawing conclusions.
a) The percentage of trees damaged decreases with increasing DBH (Table 2).

Trees exceeding 20cm DBH appear to be considerably more resistant, but
a proportion of larger trees have still suffered damage.

b) Logs and debris appear to be a major factor in pre~disposing trees to
cambial injury, either by causing localized hot spots, or through
continued burning after the fire has passed. The presence of this
material reflects to a large degree the cutting history of the area. This
data reinforces the need for tops disposal following commerical operations,
as the elimination of this component may $ignificantly reduce the
level of damage.

c) The presence of stumps or multiple stems alge pre-disposes individual
stems to cambial damage, although to a lesser extent than logs and
debris. Apart trom not actively promoting coppice at the expense of
single stem trees, there is little scope to reduce this component of
damage.



d) Bark scraping to facilitate numbering was responsible for a small -
degree of damage. However, it is an unnecessary component and

could be eliminated by alternative techniques.
-~ CONCLUSION

- Assessment commencing 13 months after the burn found that a considerable
proportion of previously undamaged trees have suffered cambial damage as a

result of the fire,

FURTHER ACTION

Work is currently taking place in an attempt to relate the level of damage to
different intensities within the burn, with a view to producing a more precise

relationship between diameter and incidence of damage.

A further field assessment is to be conducted in April, 1982.

L, McCaw

Fire Ecology Section.

8/ 10/ 8l.
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TABLE 1. JARRAH; NUMBER OF TREES DAMAGED BY FIRE. .
POST BURN NUMBER DAMAGED TOTAL
DBHOB PRE BURN  FIRE ALONE  LOGS &  SCRAPING STUMPS AND
(cm) No. TREES DEBRIS FOR No. MITLTISTEM'S
10-14.9 14 - 3 1 1 5
15-19.9 57 9 4 1 . 18
20~24.9 79 3 9 1 5 18
25-29.9 46 4 5 ) , 11
30-34.9 38 3 3 - 1 7
35-39.9 14 - - - 1 1
40649 11 1 2 - 1 3
45, 16 1 1 - _ 3
275 66
TABLE 2. JARRAH; PERCENTAGE OF TREES DAMAGED WITHIN
EACH SIZE CLASS.
. PERCENT OF TREES DAMAGED TOTAL
| DBHOB FIRE ALONE 1OGS-DEBRIS  SCRAPING FOR STUMPS AND
(cm) NUMBER MULTISTEMS
. 10-14.9 - 21 7 7 35
o 1,-19.9 16 7 2 7 32
o 20-24.9 £ 11 1 6 22
. 25729.9. 9 11 2 9 24
. 30-34.9 8 8 - 5 19
. 35-39.9 - - - 7 7
TABLE 3. MARRI;  NUMBER OF TREES DAMAGED BY FIRE.
S POST BURN NUMBER DAMAGED " TOTAL
DBHOB . PREBURN  FIRE ALONE  LOGS & SCRAPING FOR  STUMPS
(cm) No.TREES DEBRIS  NUMBER MULTISTEMS
10-14.9 5 - - - - -
15-19.,9 11 - 3 2 - 5
2r=24.,9 10 - 2 1 1 4
25-29.9 4 - - - - -
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NORTH EAST ROAD EXPERIMENTAL . BURNS LE 311

FIRE DAMAGE ASSESSMENT

TNTRODUCTION

The purpose of the experiment was to study the ecological effects of
medium-intensity prescribed buring executed on a semi-operational scale,

Three eggerimental burn areas were located along the south—eastern side
of N,E. Road in Cameron Block, Dwellingup Division (Fig 1). Burning

was conducted between 7.3.79 and 9,.3.79 as follows:

Experimental Burn 1: Area 120 ha,

Total crown scorch with complete browning but no defoliation

at crop tree level,

- Experimental Burn 2: Area 60 ha.
~ Light to full scorch with mild browning, no defoliation

at crop tree level,

Experimental Burn 3: Area 110 ha.
Evening burn with varying 50-100% scorch but no crop tree defoliation.

Detailed fire behaviour data is available,

'PRE FIRE ASSESSMENT

The area to be burnt was traversed by a series of 35 transect lines, 100m
apart and oriented NW-SE, Lines were marked at roadside with numbered
white pegs. Along each line, further pegs were located at 50m intervals

to mark sampling points,

Two distinct methods were used (for details see Appendix 1,2),



Method 1:  Strip assessments were conducted along sections of 6 lines,
to 5m either side of centre. The position of individual
trees was plotted to scale on graph paper, and size and

condition were noted.

Method 2:  Circular plots of radius 3m were located at 50m intervals
along odd-mumbered lines, except No. 35. Position of trees
was plotted to scale on graph paper, and size and condition
were noted,

:;:Pre~fire,assessment‘was conducted in Feb/March 1979.

POST FIRE ASSESSFFENT

Examination and field checking of pre~fire data revealed certain short-
comings in the initial methods:

1)  size classification appeared to be very subjective
and categories too coarse for useful analysis.

2) it was not possible to determine the form or relative
positions of the stems.

3)  they did not accurately describe the type of injury or
indicate possible contributing factors.

The post fire assessment was designed to overcome these problems., An
example of a field data sheet is shown in Appendix 3.

Circular plots (Method 2) were re-assessed in August 1981 using pre—fire
field sheets to determine the position and condition of trees, each

tree being allocated a number. This was achieved with reasonable success,
although a small number, approximately 60, were unaccounted for. The
absence of this data is probably not important, as most of the missing
trees were in the smaller sizes and dead before the fire.

The cause of fire damage was only noted in cases where there was no doubt
as to its contribution; for example, the presence of drysides on the
inside of coppice stems. Similarly, death was only attributed to a
specific cause under circumstances where factors other than normal fire
intensity had obviouély been involved.



Transect lines 11,13 .and 19 passed through more than one E.B., the

distribution of circular plots to each being determined by scale

measurement on a 1:12,500 plan,

E.B, 1: Lines 21-35

Line

E.B, 2 Line
Tine

Line
Line

E.B. 3 C Line
Line

Line

19

19
17,15
13
11

13
11
1-9

all plots
plots 1-10

plots 11-15
all plots
plots 1~11
plots 1,2

plots 12-20
plots 3~21
all plots.



DISCUSSION

D

2)

3)

Table 1 shows that a substantial proportion of trees within the
experimental area have been daméged in previous fires. Much of
this damage may have been due to Dwellingup wildfire. Tt is
notewor thy that the majority of stems below 10cm DBH are undamaged,
but above 20cm DBH the reverse is true.

Tables 2,3.and 4 summarise the stem form and nature of damage for
trees injured prior to the experimental burns, Table 5 shows the
stem form of previously undamaged trees.

The majority of trees in the advance growth and sapling stage, below
15 cm DBH, exhibit multi-stemmed form with larger trees tending to

a single-stemmed form, It is in fact unusual that aiconsiderable
number of lignotubers have developed several stems to relatively
large size, (l5cm DBH) without a single sapling attaining dominance.
This observation may be related to past fire history, as this
situation commonly occurred where a single dominant stem had been
killed by previous fire, with a number of shoots from the lignotuber

subsequently developing to similar dimensions.

Trees exhibiting only bark rupture are considered essentially
undamaged, the main reason for noting this characteristic being future
reference, Dissection of a sample of these trees may be a wvaluable

exercise,

The extent of mortality and damage due to the experimental burning
treatments is shown in Table 6A, B, 7. There is a paucity of data
for trees in excess of 20cm DBH, aggravated if further broken down

to allow comparison between treatments. It would be unwise to’
attempt to draw conclusions as to the level of damage associated with
each treatment from the limited sample..  Data is presented for

inspection only.

Mortality curves'afe:presented for trees less than 20 cm DBH., (FigZ,3).
No trees in excess of 20 cm DBH were killed by the burns. As expected,
the level of mortality in EB3, the night burn, was considerably lower

~ than in EBl, the hottest burn.



A substantial proportion of trees in both treatments suffered
cambial damage, the lower level in EBl being offset by a greater
mortality. (Table 7),

Several of the trees in EB3 had wounds which had healed to form a
scar, but none were observed in EBl, It is possible that the
wounding in-the lower intensity fire was less severe, and more capable

of occlusion.

Table 8 shows the factors contributing to the different types of

4)
 damage. Lack of data again prevents valid conclusions for larger size
classes. Multi-stemmed form appears to be an important cause of damage
below 15 cm DBH. Coppice stems are also predisposed to damage, — vis.
Pre burn — 49% damaged
Post burn 80% damaged or dead,
Thus any management technique which encourages the development of either
form at the expense of single stems is undesirable from a fire damage
point of view.
CONCLUSION

From this assessment it can be seen that a fire causing full crown
scorch to the overstorey under autumn conditions, will kill or
severely damage a substantial proportion of trees below 20cm DBH.

FURTHER ACTION

This study is limited by deficiencies in the initial design, which
have beeri overcome to a certain extent in producing this report.
However, there is little more that can be gained and no further

re~assessment 1s proposed.

L.McCaw.
Fire Ecology
6/10/81.



CDWELLINGUP - — B

. CAMERON /e 7 NE Kons

© 57330 ha . - .
L. | IIRE  ECOCOGY

,LCK -0 57330 ha f - -
L LE S/

WBae o

BOwNDARY

#,
2o

k4 . N
TR Cat nuint
. e 3 -.IM.,-.“ e T e




a

wr o

A

t

-

«

W

7

/

IET

£




Taie 1

.-

0BHOE  DEAD

em

A,

[orAL  oF

STENMY

£08

X, Buindd

/23

. O 49
; '5'(11'(?

L 10149
15489
D249
25299
S0 344
L 35399
90y
#5499
 SO-5HY.
- 55-599
Qo611

65699
CT0-7#9
L 75799

L 80849
L 85899
90944
S -1099
IO G

75

/7
3
{

3

1

Uy
IIEED . Dhning iy

5
56
59
23
I5
25

-~ > GWLg o o

/58

257

87
2t

IR N RS




JABLE &

5/\’/35/?//&’2&1/071. KRN Z

L /%E YR

JIORTALITY __AND _ DAMAGE.

DBHOB - feap DrvsivEp Jeaw - De

(cr) L It CorviE Muri” for
L O-+". 16, / - . -
L 5-99 27 4 5 {7 {
0-15 % 3 2 9 ~
VA RN R / - 3
202049 / 3 7 j
25299 5 2

30-34¢ ! /
 F5399 j

40 #4-9 - / !
L K99 2l - / -
50549 2
55-579 " ’ - g
@644 2
. 6}5"6? -4 /

! ,
85899 : ,
‘Ilo Qg / -
.
165~ 1079, / - - :

/.2.3 ldlicales

stem  habit



JisLE S

BHOB
(cim) 5

Lxvemmnin suw &

. /Q RE  BUin NMOETALITY  ANG  DAMGEE

DEAD

049 .
599
019
E- 19
. 20-249
25299
| 30°3%9

b

35399

/
L

=2
25
=
/
3
/

: RS 10ED
e Qeeee. Mot

{\;\f\a (Mm\.._\

5 F

Jear | Dene
- 7o

|

i
i




/6L E 4 Z,C;WE/E/MEMVM FIR

!

FA’E TUAR  AJCTRLITY  AND  DASIEE

osHoB . 0EMY DRYS1ip e Jew
U e ‘J'ﬂ”(f{ﬁ'_‘_z‘@/)ﬂ/éfﬂ_é Myerr /Bf
o 512 T
599 /7 ? - /6 2 T
0-tpq ] ‘ 26 T
g3 |
. ZOnZ@‘?; /
25299
CHseq - _
R A 2 A -
% R Y A /) -
R o A [ " _ - | -
Cspeswg 2 |
Css9e e _
Csoesy ] S
B YT A S s
70Ty : / . - . - -
AL A A - -
CSo-s¢9 0 T . i -
S A T :

.

) o . . .

N N R &
W % N W
BN
(u

|

/AR R | o - T




//{/L[ 5 (jfmm STRUCTURE FOR JiEme 0RO
4’050? W CNDALTREEY EEORE EXPERITENTAL  BELNTAG

190/:’05

7

X?’a‘i\ fg 7 ‘ E,'b’, 2 ; L6503 Wz

o ams o Muridl ] O WY e
L (em) S ! Gl sem |, IWoee | Cocerce | sren | Sas | [orus siem
| ; ; : : ‘

|

HERRING o N N
s-99, 2 8 %, 3 .+ 25
 jo-i%9 5 P32 - - (0 {
: - # t r , ¢
20249, 3 2 | | & 172
i,zs—zq‘f;;. 2 o ro T = }7
/ | 2
/

2z | 40 - 37 |5
50 1257
23 |87

!

[N

/5"/9»@%

&
SN
N
-+

[

30-34 9, T -

35399,

%
1!
.

2.3 [lefers fo stem fabit
J: mﬂé - Jz’@né dominanl  slem
[O//&c’é g - J’fé’ﬂfi ﬂ/‘cwzf::’g ﬂ&m me;a ci% ézf/()é/"
| e no /@/Pﬂw (1 kel SR
Multitom - several  itemy grou //)W” .
COMlon /¢ j}ﬂofzt ber ') z/ftffi/ o/
ey mm’é/ o/ iy iz . class.




-
JABLE

& foir

BN

COWDIFON

G~ LPREVIOUSLY  UANDGRIRGED TIREES

(A)

// CFUAL  ATMBER

75:’71%

2477

FOR BN

[ 4.3

- BHOE |

049
5-99
‘ /O-—r"'f-‘?i
SLYCRY |
L0 -2%9
5299

FRE BIRN |

/58
251
87
24
/2

y

oog%_

|

™ O o

i

(/ND/?M/:’M]) Bakp ]
: | RUPTRE L LRPUED.

!

i
|

/
10

7
2
2

BUIRN
CﬁMb’WL DAMIAEE
/ffm&ﬂ_ e

DERD

30
36

7
3
p

7o

- Tomu
wDERY r
| PANPCED

46155
/63 28
27 | 69

| DEAD

f XPRESSED

A

PERCENTACE

o JO74L

LT

ERH __JIZE CLAll

(8)

s ARHOK

049

599
JO/A,W

15199
A-2%9 .

32\5‘4 9.

FRE Bkl }

1CO

{00
10
100

0

jCo |

éadwﬂmmfo BrreK

L CAMEINL JAMPGE
. Lxpoiep

oS Buky

o

//f/,?i.l_ﬂ 7'47,0

%_

'1'75/7%7/1 /
! v /’E/M ra
DAPIRED

o RUPTURE

9
9

2
29

.24
/
&/

38
®IT
29 .

iz
a2
29 -
o

29

9
&7
79

42
43




St L L2
< 30 cm LEHOB

7 [ PR ON, OF  ONmAGE GESUELN

Dippne 2

2
[ALLE

EREVIOUILY HERLTHY THELS

Lx buw

< /C}//J{L 7 i

FOST_BURN ;
{ DEAD ¢ |
/) AL , 0/’/1/&},5&/)

C/‘?/‘dfa///l PABIREE _; /)[/; »
Mg | T0P el

- %’ (%’)i 98

2, (", - - . -
|2 @ 2 @ 96 - ? () 18 fuu) %
5 @) 37 ml &6

& @ 5 (2] %’-(ff) -

20 (1), s - %0 (z)!; SO
20 ), #0 fz)” s0@). - T 0
so 0, -, s - - 5
| i T [

. e
| pBHOB | Fhe i

(( m ) | / A DNMGEED
O 4.9 100 Mf?)
599 |00 ()

10149 100 (5
5199 00 (3),
L 20-249 100 (37,

25299, 100 ()]

BRRK
RUPTGRE

:J-( ,6:/@/\." Z

L g

{00

: 0 49

; kmw 00 o)

ERC)

/'00(32) - - - il - io’u) ‘/7(31)

100 (9,

/4 (5)} 72 @c)

56
W%,

- 5’0 (g )
LI

15199

LS9 100 (39
10-1wq, 100 39)

66 (2) -

20 (1)
/3 (5).

& (1,
2l &)

21 (18)
44 (1)

7 @) # 69,
AR

5199 100 6).
2029 100 0). - - 7 w@ - - 0
. ) Bugn 3
e ‘l : - B T,..A.mm.‘.....,,, :!

049 00 g 3 (2) - - 10 &) 8Ten 97

5199, W0 g6, /3@, 56 (9, 25 G - & w3l
20°244 100 ), 6T ). @ - 33 @) T : -
25209 100 (), 250, s0@) 50 - N A

N

- T ————

/'-/}-C]é/f‘éj o

brackes

aré

actial

et becs

o/ C frevs




LiBLE 8 FAOTORT  LoWTRIB

UTING TB FIRE DAMACE.

ON  PREVOUSLY

VPN DAV AFLD

FIEES < 30 cm PEHOKS

AETU(?L

/v' d’/??d’z. /K

-

Of' f/’EtJ

/IL’

.

W L5 1

C/wgmz

z:/?zr/ D/?Mf? 6£ mm&my
. ﬂ:/lf // i

r

.__.;fzg\j/)/aflal‘/an 0/ rymbsl
5 / Ag
C
i

L4

DEHOS £§ Barn Rupione, U ponnie PN Zé,m
fem) §§ F¥ e moF Zﬂﬂéf y M. ﬂfﬂfﬂM FL M &’.@
0491 B ﬁ«of s
%-3‘1"‘7;3.2, ..6././,‘1“§ S0+ 8 /0 2 30, .
'_;/0--/%9;3, 2 4 7 /L ‘f.u Z 2 39
YRR A A A A | ‘ 5/;/: 5
20-249 1 1 WA | 5 |
252/ : A z
) £ A A ]
0-eq | T I A S A1 I
FRTEII S R 5w 2.5 5,36
o2 A AN
20 'ﬂfﬂ]? ; i ’ | ;o
45 zqq[ o 5 il
ﬁi_d-:*f.f?; R LSS 8 8 T7
5 Qvﬂ.& S k123 2 1o € 85|
019 55|53 2, 2 003 T S Y 2 N
5~ /vq z 3 6 2 2 o i )
BUBYTI U S N e
25 nzqfi; I 2 | | / | | - . /

ullributod  H //? //,’)ﬁ?/h"/f/aé/&.—
cbrii /5.29.1’, SIS )

CC},D/J/'CH | s ump

mullpl s temmed fabit

afm?ﬁgm

7 ¥

F




LOCAL EXPT 311

Pre-fire Assessment - N.E. Road Fire Site

Method 2

Introduction

This assessment was carried out across the total area of burn
on a grid pattern to establish the pre fire damage to each of four
size classes of Jarrah trees.

Method

Each line with an uneven number was traversed. At each peg
position, at 50 m. intervals along the line, a plot with 3 m.
radius was established with the peg at the centre.

In each plot, Jarrah trees were assessed for fire damage
which included:~

1. Butt scars

2. Bole scars

3. Fire induced bleeding
.  Dearh

s Oofo fens .

Jarrah trees were diﬁided into four classes
| 1. Saplings
2. Poles
3. Piles
4, Veterans

Each specimen was assessed as healthy or damaged.




Defects recorded in brackets

Healthy Trees after species

Sa sapling Sc scar |
Po pole D/S Dry side
P1 pile D/L Dog leg |
\Y veteran D/T Dead top
' D Dead '
Species Height of saplings %
M Marri 6m = 6 metres :
No symbol Jarrah (remainder) 2m = 2 metres :
.

Fire~killed poles & saplings were included as damaged.

Results

The 950 metres of line assessed represented 0.95 hectares,.

Saplings 444 assessed — 271 or 617 damaged

Poles 200 assessed = 122 or 617 damaged
Piles 9 assessed - 2 or 227 damaged

. Veterans 25 assessed - 18 or 69% damaged
Conclusions

. These findings sugpest that a considerable proportion of the
. forest crop is sufferlng from fire damaged following the
. previous fire regimes.

Some of this damage resulted from the Dwellingup fire and the
"prickle disposal burns"

Saplings are the most fire sensitive, The majority of
saplings recorded in the healthy gproup have resulted from growth
since the last burn in Spring 1974. '

Poles seem to gain fire resistance with age and size, The
' latter being a function of competition and site interaction.

The veterans include trees rejected by logging (culls) with
many and varied defects.

Follow—up Work

Assessments of the same lines will be carried out in Autumn
1980 to ascertain what amount of damage was caused by the
March 1979 fires.




Local Expt. 311 )

Pre~fire Assessment - N.E. Road Fire Site

Introduction

The application of prescrlbed fires to forest areas during
Summer and Autumn 1nev1tab1y results in some damage to Jarrah
. boles and crowns. This study was initiated to measure what
;- damage existed before 3 separate fires were lit in early March
1979,
~ ‘Method |
. A selection of lines was surveyed during February 1979.
_~Jarrah and Marri stems occurring within 5 metres were
. classified as undamaged or damaged. In each category, the
trees were grouped as saplings, poles, piles or veterans.

 Saplings included those stems showing dynamic potential and
ranged from 50 to 150mm D.O.B.B.H.

Poles ranged from 15lmm to 300mm D.C.B.B.H.
Piles ranged from 30lmm to 450mm D,0.B,B.H.
Veterans included trees in excess of 45lmm D,0.B.B.H,

Only areas free of dieback were assessed and the linpes
chosen was typical of the better class of forest in the area.

Assessment strips varied in length but were all 10 metres wide.

Areas surveved

Line Distance from Length of
No. N,E. Rd. to Line line
m fetrn PR,
5 ' Beglns_%%'N E. Rd. _250m
7 Beglns 150m from N F Rd. ~ 100m
14 100m ' 200m
16 ' 1" 50m 11 " 1 ) loom
27 " 100m " " " ’ 200m
29 (2] 100m 1" [N} tt 100m

Booking Procedure

The following procedure was adopted.

Lines were represented on large strips of graph paper with a
scale of .lcm = 1 metre in the field.




Healthy Trees Defects recorded in Brackets
after Species

Sa Sapling Sc Scar
Po que 0/s Dry side
Pa Pi D/1 Dog Leg
v Veteran D/t Dea” Top
D Dead
Species Height of Saplings
M Marri 6 m=bmetres
Ne symbol J {(remainder) 2m = 2 metres

Fire killed poles and saplings were included as damaged.
Results °

On the lines assessed there were 275 stations.
- These constituted a total area of 0.778.9 Ha.

_Saplings 705 assessed — 321 or 45.5% damaged

"Poles 2649 . " - 178 or 71.5% "
Piles 15 " - 9 or 60.0% "
Veterans 22 " - 13 or 59.1% "
Conclusions

As with method 1. a considerable proportion of the stand has

been damaged by past fires.

Other comments noted in method 1 are applicable here.
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Comparison Method 1 to Method 2

Method 1 had the failure of not covering the whole area

and may lack representation from some sites.

Method 2 was & small sample, however time available before
the burn precluded a larger plot size. Five metre radius was
-Hconsidered (78-575 m 2 compared with 28.29 m? )

wtn
Al

Follow Up Work

Re—assess in Autumn 1980

W.B. Edgecombe T/0
217179

Method Z‘indicated 45-5% of saplings were damaged whereas
Method 1 indicated 61%3Pole damage was 61%.
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Arreaom 3

Fare Damdyge and Loy Deloct in Jarrals,

Proposal for Pilot Study

{1} Background

Fire damage studies to date.

. Peet and Williamson (1968) considered the damage caused by the 1951
Dwellingup wildfire in terms of 1) volume of merchantable timber fire
o killed

2) degree of crown recovery in the

remaining trees.

The assessment was based on crown damage and did not consider losses

associated with decay or insect attack through bole injuries.

. Peet and Mc Cormick (1971) studied the effect of intense spring and
:'éutﬁmn fires on Jarrahspble stands under experimental conditions, 30 trées
were burnt in each treatment, being classified subsequently as undamaged,
killed or drysided, with the extent of drysiding expressed as a percentage

of the area of the 2.4m butt log.

Fire damage assessments in conjunction with experimental medium
intensity fires at NE Rd., Cameron Block L. and Hakea Block have

provided data on the relationship between cambial damage and size of tree,

More precise data relating fire intensity to tree size and area of
cambium damaged is available from the Young Block small plot studied.

{Forests DPept., internal report),

With existing data it is possible to make reasonable predictions as to
the percentage of trees within a given size interval which will suffer cambial
damage in a fire of given intengsity, although the data base should be extended

and refined wherever possible,

The major guestion arising from such studies is what is the significance

of such injury to log guality and merchantable recovery in the longer term.

A study of log defect in E.delegatensis in NSW showed that actual volume

loss due to fire was minimal, but that fire injuries were the major infection

points for decay fungi and termities. (Greaves McInnes, Dowse, 1965).

1. Local Experiment 311.
2. L.E. 345



Studies in North American hardwoods have also emphasized the
importance of fire wounds in allowing entry of decay organisms..

{Hepting 1935, Toole 1959).

However, llttle or no Information is documented on the long term

effects of fire 1njury on Jarrah .

Large areas of the Northern Jarrah have regenerated as densely stocked
uniform pole stands following logging operations in the early years of
this century. Many of these stands have been burnt by wildfires at one
time, and some have been burnt repeatedly, These pole stands are of
twofold significance:-~
1. they represent the crop trees of the not-too~distant
‘ - future.
and 2. theg act as a model for stands which should regenerate

from current and future operations.

Thus a knowledge of the relationship between fire injury and degrade in

Jarrah pole stands has important implications for management.
These Iinclude:-

1. improved forecasts of merchantable yield
2. better decision making in badly fire damaged stands

3. selection of desirable fire regimes for future management.

(2) Proposal.

It is proposed to undertake a pilot study to examine the effect of
fire injury on subsequent wood degrade. This study will attempt to define
the extent of the problem and should act as a basis for determining the

requirements for further work.

The major aims of the study are:-

2(1) a) To study the pattern of wood defect arising from fire
injury, and to attempt to relate this to the age and
physical characteristics of the wound.

b} To determine the loss of merchantable volume associated

with this defect,



(3).

Method “

The study will involve the felling and dissection of a sample of trees from

3 (1)

3(2)

3 (3)

Wounds to be photographed in relation to scaled measuring stick.

a)

b

c)

‘iseveral stands with differing fire histories.

a) Up to 10 trees will be sampled at each location. Several of these
should be apparently undamaged to act as a control.

b} The remainder will be selected to examine a range of bole
damage.

¢) Where possible, felling of sample trees should conférm with the

thinning reguirements of the stand.

Pre-felling assessment

a) The following characteristics are to be ﬁoted for each tree:-
DB HOB
Length of clean bole
Crown vigour Q
Non fire wounds (broken branch stubs etc.)

Fire wounds.

k) Wounds will be described in terms of:-
Position on tree .
Aspect ‘
Width
Length
State of healing
Presence of visible decay or insect attack
Degree of charring

Estimated age (0ld or recent)

Post fellling assessment

A disc is to be cut from the stump of each tree.‘ This will be
used for growth ring analysis in the lab to confirm the fire history

of the stand.

The stem will be cut into 0.5m lengths and a 5cm disc cut from the

upper end of each. fThese discs will be numbered and retained.

EBach length will then be split longitudinally to permit the study
of any defect preéent. Split sections will be photographed and
where necessary complemented with scale sketches to record the

pattern of defect.




-

All dissection and measurement is to be done on freshly felled .

material at the stump.

4. Location

- see Appendix 1.

5. Staff Requirements

All felling to be carried out by a gqualified operator.
Other work to be undertaken by Fire Ecology personnel, with possibility

of assistance from light-duties staff if required.

6. Time Horizon

Project to be commenced as soon as possible in November 1981.
Duration should be of the order of 4 - ¢ weeks, depending on

other commitments.
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