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The e is a widely held bellel among laymen that exceot
in the case of cetasirophlc fires, whers the whole forest is sotally
destroyed and hmman Lives lost,; flre does 1itile, 1T sny, Gamage %o
the forest.

Foresters the world over realise that this le very far
from the truth but; in Australia, very 1ittle actual work has ba@n
done on the agsessment of fire damage and although we might tal
glibly of firs demage we canncht, in many cases, back our stﬂtcmenu@
with figures,

The objecilive of this paper is to stimuliate discussion on
this very 1mncrt&nt sgabject wiﬁh$ 1%t is hoped, vesuliant suggestions.
for lines of research cr the publication of figures derived from ob-

servations or messurements in ouv owa foresis. s

it would sppsayr that the logical approach %o the ﬂﬁhject is.
to 1ist all the known possible gmuses of demage; to discuss.each one
briefly and %o mention the resulits of some of the work that h 8 been
done along those partleoular lines in forests overseas, ;
Fire causes damage to the forest by injurin f
1. Merchantable trees: {a) kills soms oui p1gbu, |
{b) kKills some by delayed action9
) others injured causing retaidad

\

growth.
2, Established regrowith, \
Further, it has very marked effects onz= i
3o The regeneration of the forest, x
o  The guality of foreet vroduets, i
S The protective influence of forest coven, i
6., TForest composition and zusceasion, !
Ho Recreational and sceni~ walues. \
8. CGrazing values, :
Ge Human life, property and activities,
106 Wiid life,
14 The physical and chemical properdies of the scil.
and finally 1% creates condlitiong faveurable to tres-destroving
insects and Aia ases,
Teking each ons jell nown thet certain
Hucalyphs and nt;agt gll L o wvery Tire-genaitive
and are killiled outwighi fi?oa c 1 the MPlicus of

ticularly fire-
¥ ntlg kill

Veat [us»?ﬂlla a1e trpical exesuvls
hout their belng Souched by the flames
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&f&&ud ﬁh@ z: : of the co Quwuu ;ai very serious types of
domage ln oupr Eug forest ie the severe malformetion, including

forking in young %ﬁpliﬂ? gtande .

Apart from the sBeorching of “ac ieaves, there is fresqueni-
1y listle obvious &nmmge ij@dzaﬁevy following the fire, but work im
imerica haz shown thelt the visible effect is frequently delayed,
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8tickel found that 1n curtain hardwood eample ploits Tire
domage was nob ?eadijy &7ﬂmm@ﬁt until tha Telleowing growing season,
by which. time 4T% of the itrees we.. found 4o be dead,

Besildes the obvious loms as evidenced by dead trees; in-
crement is lost by the destruction of the leaves which are the food
Tactorlies of the tree.

Growth must be arvrested while the itree draws on its re-=
gerves Lo grow 8 new canopy of leaves,

in pole stands in the United States, one worker showed thed
in 13 years the recorded loss on burned aress amounted to 9% of the
dlsmeter growth, 19% of helght and 22% of the volume growih ehown by
unburned areas,

This is a fertile ficld for exvperiments in Ausgtralia,

-

3. The Regenerabion of the Foresis.

The bearing of the seed crop iz Interfered with, It ie not
nerely a desgtructicn of the matured seed vessels, bub If the tree 1im
in bud these are demiroyed and the next seed epop is preveunted,

This desitruction of the buds represents slso 8 Very con-
slderable loss %o the communlity 1In gerneral by preventing the next
flowering and thereby diminiching to 2 greater or less degree ube
honey crop that e@més off the fa@eata

The normal progess of restocking cutover areas is apsetv by
Tive, '

Young se=dlings, elther Just germins bﬁd or in thelr very
young stages, are killed outright.

Af%er preaching advanced saplingz size many Busalypts survive
Iight fires with 1ittle moptallly and freguenily without obviocus

material damage, cother tham that caused to the crown; but & cloge ex-

amination almost invariably reveals patches on the trunk over which
the canbbium hasg been killed,

The growith of ssplings s retarded, the degree of retardaticn
depending on the degres of defoliastion and injury %o the growing
vigeues,

However, owing to the leessr W ight and thinner bark, the
effect of fires 1ls much greaier on me@dlinas than on larger and more
mature wrees.

190° ¥, applied %o the
éieﬁ the cambium, wheress
G 7o for up to 11 n'xuuea
ion is slso impeded by the
intengified effecis of
ceation caused by the re-

Work dong In America sho

ocuter barik of sapll ﬁgg for a few .
oldep tP@eg W h thicker bark with
hefore ithe .m:?aﬂiﬂ&§CQg Regene;
iaﬂﬁaﬂsn” 1 seil temperatures and th
uﬂﬁuniﬁu ~Wﬂﬁ¢u1 and =01l d=gi
MQVQl of the @~ﬂaw33;qﬂ blanket of iititen,

gource of direct lose
bain .ﬁﬁurawnt fagrors
z the loss of ins?amanﬁ
then there ia the timber
2goverabis,

of inefc
that stou
due %o ruu h¢UL¢1 i
astually deastroyed by &

The imnature atogk killed is lost for all time, but
a gertain anount of Tage is posgible Trom mature trees killed,
dowever,; Lhis eslvage is 1“ ratheyr cogtly and ganoraily Wi
agonomical as compared w;ﬁk zopuﬁné a mature Eivﬁna gtand, .

he Reduces guslity of Porest Products.

The quality of the resulting lumber lg affected,; in sowe
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insgvances by scorring and in cthers
of the %issues resulting in the Lempora ¥
ment of true wood leading to the formation of pockets of "inciudsd sap.

i
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also frequently resulis In
snd deformaiion of grain due
%0 preventiticus shoots,

Se orotective influence of Forest Cover,

The blanket of forsst 1itter shelfers the soil from ex=
tremes of tempsrature, loss of soil moisture due to evaporation and
fzom other undavourable Tactdrs. Even a light fire can destroy this
litter; although at oceritain seascns of the year and under cerviain
favourable conditions it is posslible to burn off the top layer of
"flash™ fuel without eeriousiy interfering with the real protective
inyer on the surface of the mineral soil.

The natural proceeses cecurring within the soll are all too
frequenily overlooked by foresters and interference with these by con=
tinual burning cannot altogether be dlsregarded, For iInstance, fire
by upeetiting the nutritional balance in the tree iitself can militate
against or even prevent the growih of mycorrhiza, We know that
mycorrhixa plays a very imporitant part in the healthy development of
pine stands, but we do not know that 1t doss not play any part in the
healthy growih of the Fuealypis.

The soil fauna plays a peremcunit relie in the breaking down
of the forest litter for its abscrption into the minerel soil; this
fauna is completely destreyed by the fire that consumes the whole of
the soll cover, and although ne fizures are avallable in Australis,
ag meny as 120,000 insects per square yard have been counted in pine
litter in America. Flerce Tires destroy the Ao horizeon and with 1%
the micre and macro organisms that have bullt it up. '

Workers im the United B8tates clalm that it itakes at leasgt 10
vyears or this soll population to return end again builld up a feir Ac
horizon, It is of interest; in passing, that in Western Australia in
the gourse cf work om composts, it was found thalt it was seven years
before a scil favna began o develap. Gongldering therefore the great
importance of this soll populaitlon it 1s believed that much too 1ittle
whought has been given o this aspect of the effect of fire in the
forest, A& Turther important effest of the forest llitter is to pro-
tect the mineral s0ll from the other forges of nature, After a gevers
fire the minerval solil is exposed and tends to become desicecated and
sompacted, thus becomling lwpervicus %o water, This effsel, together
with the renoval of the avscorbing blanket of litter, increases the
"flash" run=0ff follcwling raine, The litter tends to nold up the

preciplinted moisture and the loose texiture of the surfage soil,
breught sbout by the work of the seil fanna, encures that this water

is 40 a grest exitent absorbed into the so0ll,
iayers ave removed and the supfaecc compacted, a
ig shed as run=0f7l,

n these absorbing
n greater proporticn

in one ingtance resgultsg of exveriments showed that the run=
off Trom bush was 28% of the precipli:s  whilles the run-=0ff Lrom the
game area ollowing a five wes TGk sgericen figures of run-

off and loes of surface soil might be Pesting. One worker found

£
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that on one sxperimental areay, the u iot gave s run-off of
250 gallions snid a logss of G001 tons P aere, witile the fig-
ures for the burned et were 27,000 zal d G.15 ton per acre,
The following table also Ifrom America is egting i~
A $ sWatersn Peak s Lroded

Type of VWaterched sRainfall: avea : run-off : matepial

: $ ing, 228G milﬁﬁgeagfﬁéfEGQOgeuqy&a/aqumile
2%% burni 2 months before: 12,5 : 19,30 320 : 30,700
Unburnt s 10,8 s 16,35 L 5 T 5

3 g g 2

100% burnd s 12,5 : Q.48 : 1,000 : 50,000
Unburnt g 2. ¢ 0,730 ¢ 25 2 52




No detalls of s0il types Tor thease ares; ¢A?5w> but the
figures are pather fnwaPVahﬁﬁa Without having aay figuver to 068 4
the ausiralian Forester csn clie many =xamples when fhe ptress
from protected muoc@“ are erystal clear while the
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ing untinbered or badly burned timber lands are

The effects of this removal of the protective Dlaniket is
cunmletive, and soil loses its pvich surlace layer and 1s deprived ol
a8 lavge proportion of the avallable rainfall, this graduelly imp¢Vu
erishes the soil; the stand deteriorates; the pesultant insolatlso
and lack of replenisghment of the soll cover ag@rav vies the mehﬁaaw
until finqi}yﬁ in extreme ocases, the whole forest is destroyed, the
whole of the fertile surface s0il is ercded and the barren erbseoil or
native rock eXposed, The repu1 ant desolation must be Jeft to
genturies of Wature's minisira ians te be rehabilitated,

6, .« Forest Composition Suseesaiqgo
o

Vegetation develons naturally upwards o the climex type and
continval burning retards this development. Thip fire effect can be
ugsed en a ailvimu&tural to0l and is 80 used in America iun the per-
petuationm of some of thelir forecisdiere a fire-haeldy type iz not the
desired crop and 1t may be of greater lmportance in Ausitralis than is
reallsed at present.

For exanple, in Western Australia, it is sasy 1o Vlﬂhﬁ*l 3@
the replagement of Jarrah by Maryrdl in eertalnr eclrcunstances and ithe
very fire=sensitive Brown Mallet has most serisind ¥ heen %eplaccﬂ vy
the vévy regimtant Wandog on the frequenitliy Yurned slopes and Jow Tlabs.

“Continual burning is defimitely imporitent In retarding the
elimax of high foregdt witheout denge understovey. ¥ires hhrough the
Torest actually freguenitly increase the fire hazard by encouraging
a dense grop of ephemeral sorubs.

The normal change from the temporary and the climex tyne
takes place naturally uniesgs some artificial sgency iluievryenss,
Freqguent firves repregent such sn ageney preventing this norvmal nro
greaslion, Genernlly the vigour of temporsry Tive types resches a
maximum in a comparatively short time, probakly in the order of §
to 10 yvears so thet & single severe fire will not halt the general
seale of plant suecesalon permanent 1y9 ot wlll result in a2 fire tyve
that with anbgequent protection of the srea from Flre, should be
elininaied in D“Obdblj 20 to 25 rears.

i

Thege Tigures are mervely speculaidive, bul hold very well
for the Fuc, astringens assgoclations, However, they muedt vary fop
everv plant ecmmaaity and therefore prescnt a mosd interestiag field

for investigation in Australia with results that should be exirenely
Taluanie,

Cur hopes, based on memories of virgin giamnds, are thai
the hazard of tVﬁ fuel bed is not sn lnoreasing ong wﬂaﬁ the ghtand
tekes comnend of the si An] J of sphemeral
serubs die oul and nhuelly etrike a
balance &0 taw' :a. the beorptiom
into th 80 tnat the
Tuel bed
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bhonal and Scenie Valuesg.

value of the ”30"‘;; trade o the economy of a nation
being realiged in Ausiralla, A%t the meoment touristh
2t full b@amwngs at resorts three mouiths aheed.




@y

Taure are overbooked and more and more tourlist coaches

are being brought into commission, Thig is @nl" tho local fourist
traffic, more and wmore thought is belng given to interesting over-

seas tourisis to vislit our resoris.

Gencrally speeking the forests are the pleygrounds of the
tourist and agencies invarisbly report a sharp falling off of trade
when bush Tires are raging. Travellers do act enjoy travelling
through smoke heze asnd although the denger is Trequenitly greally ex-
aggerated, they are frightened of possglble accidents through falling
trees, Fupthermore, a blackened desolation cem held mo atiraction
for the touristy 1t may serve as an objlect lesson but that is cold
confort,

This matter of loss of tourist wreffic is one of the in-
tangibles, but is a subject thal cannot be ignored and it is incum-
bent on Foresters to make a serious study of i+t with the dual object
of protecting the forest from the tourist ag well as for him,

8, Grazing Values.

2 commonly held fallmey is that periodic burning improves
grazing in the forest; but expericnce has shown that this is far
from the whole $ruath. Temporarily perhepe the ogcaslonal {ire may
improve the grazing, but flre gradually kills cut the more sugculent
plantg, which ere replaced by much haprdicy woody species and tough
tussonk grosses,

£ good oxample of this was the Bogong high plains where
the enguiry revealed that continuel burning and overstocking have
almogt completely ruined the grazing on the area, Protection from
fire slowly permitted the return of the better fodder grasses.
ffegbern Ausufalia is fortunate in that our foreasis have 1ilttle graz-
ing value snd, therefore, this problem does mnot assume such serious
proportions here as 1t does in other States,

9o  Human Life and Properiy.

This is one fire damage that is never controverted, The
value of a humen 1ife ie incalculable and yet every year wiitncesses
the destruction of humen belings by forent ”iresc Evewy fire is a
p@tenbia; killer and as this fact is brought home to the man in the
ﬂufGObg we Foresters should get more and m@ e co=operation in fire
prevention,

Apart from actual loas of 1ife, losses of propverty, fences,
houges, gtock and Peed each year in Australis must run into hundreds
of thouganis of pounds., Detailed reports on all major fires should
be cbiained by 300&1 avthorities 4o bring home toc the p@uple and
governmnents the tremendous iosses sustalined through busgh fires.

10, Wild Life,
Lo s o e

Generally in Ausiralis wi 1ife 1s regarded as Yvermin',
but this, of course, is far from The fTorest fauvna Tills a
definite place in the schems of wehion of animal or
bird life; ein chly b iill? ; ov indirectly through des-—
truchion oF ancbu ng areas, mugt inevitably
have a conside ~ct ubn bcug adjoining area through
the upsetting Qf the ﬂelicate balaence of nature,

00, with the tourist

out, and as is usually the
¢ One Tinds onesell contemplating
33 %o the nalbion generally which

al damege under dlscussion,

"

hen dealing with fivp
oug subpildiary cauzes of 1L
Par removed Lfrom the origin

Fire comirel, of courec, plays a very imporitant part in
ienoe of game mensgesmend which, however, is a subject outside
ope of thls paper.



1. Physical and Chemicl Properiics of the Soil,

Thisg is a v*wg controversial subject and ane
¥now comparatively lithle. There are certain well
Lfire, such as desiructicn of humus and the prodecdi
1itter olready dealt wi FQQS iderakle loss of r-a?ogeh aad posgihl;
through displacemnent saching, certaln other so! HBe
Hdowever, published tc date are contradl Fi the wvhols
subiect could well be for speciaiised ressay
o ermits of ecte and discsaes,

CeT S
‘ne degtruchbion of ..ihew s Tﬂﬁ&:ﬂeﬂiﬁﬂyi

Bl S s ma\f:
Df;:.'?-.x

fungi 05
n the fovest
’{38.'&"49...(} alariy because it
geerally reslised, ho
g due indirecily %o Tliro.

by | L aey o
ice' logsen. One Hhab
ancuh and timk e?

Practically &1l woo ﬂvﬂoxLx“ving insecos
o “h& vimber th@@agh a pateh of barve woaod, the bark
o st invsvlsbhly i&xﬁsﬂﬂﬁ an impenetrable bhavrrisy
e Fiil ratehes of bark and growing dissue snd the beyk ﬁ”@ﬁ&ﬁmQ«3
falls ?ﬂy mywmﬂin an area of dead wood, I% is ;hfaufm such
psuehes thet ewaveg& in entrance and onpce established in the bole,
eIy Prinm@ therein throughont thelr 1ife doing vnteld damege.

Fungl too require an area of dead wood to becowme establ:
iz almost iunvariably through Tire scars that wood-desir:

storm damage to crownsg or boles can alse provide a piawﬂ of
entrance, 2wt these instances are rare compared with the prevalense
of Tire socars,

nally, burnt out L.its are an open invitat&cw to termite
and in semﬁ A;shraiian ,p@eies the loss of timber through teriite
attack is morz than considerabls.

The foregoing i3 & brief outline of the ways in which ou:
Torests ocan be dameged by fire with conseguent loss of wealth to the
nations. Many of the statemsnts made cannot be denled, others ave
conbroversial, and 1% ie hoped will prcdiuce fruit in the way of
discussion. -

There may be much more information extant on fire deamags
in Augtralis than is published and this should be made availuble o
Foregters so that we who are charged with the pro&ecﬁinp of our
netional heritege may be in the position to set o work %o make a2
reilable statletical record 0¢ Josses due to fire, to ascertain to
what extent espenditure on fire contrel ig Justified and to =zatisl:
eritics that sny form of fivc control whatever is jJjustifisd.




