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PPELIMINARY GI.DSSAR.Y . OF DIEBACK TERl-1S 

1. Dieback Symptoms :

Deaths of indicator species in a location and/or pattern strongly
suggestive of presence of Phytophthora cinnan�mi.

2. Dieback:

2.1 

2.2 

(also "Dieback forest"): Forest in which dieback symptoms are prese_nt.

Pro_ven Dieback: forest where deaths of indicator species are 
associated with recovery of Phytophthora cinnarnomi. 7 

(This replaces: kno.,m dieback, certain dieback.) 

Suspect: forest in which the evidence for dieback presence or 
absence,is inconclusive. 

(This replaces: possible infected forest, likely dieback, 
questionable dieback, doubtful dieback, assumed dieback, 
probable dieback.) 

2.3 Incipient Dieback: forest-in which Phytophthora cinnamomi is 
present or suspected, but dieback symptoms are yet to appear 

(This replaces: unexpressed dieback, latent dieback.) 

2.4 Uninterpretable for Dieback: forest in which susceptible plants 
are absent or too few to enable interpretation for dieback presence 
or absence. 

2.5 Interpreted 1tisk: forest in which innoculum is potentially present due to 
a proven D'b occurrence higher in the topography,but due to site 
factors is otherwise uninterpretable for dieback presence or absence. 

3. Infection:

The presence of Phytophthora cinnamomi in a particular locality,
as revealed either by recovery of the fungus and/or development
of dieback symptoms.

4. Dieback-Free Forest:

Forest apparently free of dieback.

(�nis replaces: unaffected forest, green forest, clean forest,
healthy forest, non-infected forest, uninfected forest.) 

5. Dieback-tolerant Forest:

Forest in which si�e factors and/or species comcine so that tree
deaths will not occur if Phytophthora cinnarr,orni is introduced.

Note: (i) lack of deaths does not infer no effec:t.s,
(ii) a cieback tolerant forest can have a susceptible understorey.

(This tenr, replaces: :!",esistant forest, non-susceptible forest, lov.· 
impact forest, stands not predisposed to dieback, low risk forest.) 



6. bieback Spread:

An increase in the area of forest in which dieback symptoms occur.

6.1 Natural Dieback Spread: the growth of the fungus through the soil, 
or its dissemination by natural agencies such as gravity of water. 

6.2 Artificial Dieback Spread: 
into dieback-free forest. 
existing infection, and/or 

transport of the pathogen by man or animals, 
Th is can involve expanding the area of 
the creation of n�w infections et a point 

or points removed from the original source of infected materjal. 

1 
These Terms �eplace: the expressions "intensification and "E.X_tensification" 
as they were applied to spread. 

7. Dieback Intensification:

7.1 

The build-up of fungal activity in a locality, leading to decline and
death of susceptible species.

Terminal Expression: the end-point of intensification of the disease 
at a particular site. 
species to "graveyard". 

Can range wjdely from death of single uncierstorey 

7.2 "Graveyard": wriere P.C. has caused death of most plant species in a 
community. 

8. Dieback Susceptibility:

An expression of the ease and rapidity with which the pathogen is able to
bring about the decline and death of species in the forest.

Note: strictly speaking, susceptibility refers only to s,-=cies,
and not to sites. 

9. Dieback Hazard:

.lm expression oft.he degree to which site factors combine to favour
infection by the fungus a.rid intensification of the disease.

10. Dieback �isk:

The likelihood of Phytophthora cinnarnomi introduction by either natural
or artificial spread.

Can therefore have: Natural dieback risl; or artificial d:ieback risk
(see definitions 6.1 and 6.2)

11. �io]ogical Impact:

The irnplication of the disease to the plant a.rid ci!:irnal co""'1urdties of thE
forest.

The impJ.jcation of the disi::.:cse to forest rnanage;.-,ent and land usE:. 



13. Site Sensitivity to Dieback:

An expression which combines the degree to which a site/species

combination favours infection and intensification (hazard), the

likelihood of infection (risk) and disease effects (biological and

management implications).

14. Safe Road:

14.1 

A road on which it is not possible for a given machine or vehicle
to pick up a.11d transport Phytophtbora cinnru11omi ..

Unsafe Road: a road on which it is possible that Phytophthora 

cinnarnomi can be picked up and transported. 

Note: any definition of roacs or access must be qualified by further 

definition of such factors as surface, season/weather a�d type 

·of unit using it.

15. Protectable Forest:

r Dieback-free forest upslope from dieback or suspect dieback infection.

In protectable forest the risk of natural dieback spread is considered

to be nil or low.

16. Non - Protectable Forest:

Forest dawnslope from dieback or suspect dieback infection in which

the risk of natural dieback spread is high.

Note: The expressions "prot.ectable" and non-protectable" refer only 

to risJr..s from natural spread of the fungus. They imply nothing 

about disease impacts or rate of disease intensification. 
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1. INTRODUCTION

The _plant pathogen P. cinnamomi has had a_ 9ramatic eff�ct upon 
the ability of large areas of the Jarrah forest to produce two 
major valuable natural resources- water and Jarrah timber. The 
_potential. remains today for this disease to further oecimate 
our -forests, both through natural and man assisted spread. 

It is part of the Forests Department's protection policy to 
ii�plement stringent hygiene controls on all o_perations in the 
jarrah forest in an effort to mininiise the spread of this disease. 
Bowever, accurate, aetailed information aoout· the actual field 
location of the disease, together with a sound understanding 
of the disease biology and an appreciation of the variations which 
may, and often do occur in the field expression of the disease, 
are essential prereguisites £or effective hygiene management 
programmes within the jarrah forest. 

The Forests Department is currentl; putting a large amount of 
time, lTlOney and effort into implementing a ·'mapping system -which 
is capable of providing the Field Forester with a level of 
dieback information which is reliable and accurate enough to 
enable the formulation of satisfactor y  and meaningful hygiene 
operations. It is indicative of the aepth of the Forests 
Department's concern about hygiene management that it persevered 
with th� six year development perioc3 which was required to bring 
this new mapping system into commission. 

The effectiveness of any hyg1ene management programme is ultimately 
determined by the implementing field foresters. Their attitude 
to the reliability and accuracy of the new Diebackfree Forest 
Maps, and their understanding of what these maps, in reality depict, 
-will have a direct influence on future hygiene operations. 

Hopefully, these notes, by describing the 7Ckmn Aerial Photography 
Technique for mapping dieback, and aspects of disease recognition 
in the field, will provide the reader with the necessary background 
information from which to develop a more confident and improved 
basis from which to practise disease hygiene - not only when using 
the new Diebackfree Forest Maps as they become progressively avail­
able, but also when using existing dieback information sources, eg. 
current dieback plans, the field expression of the disease. 



2. REVIEW OF PREVIOUS SYSTEMS OF MAPPING DIEBACK

Between 1956 and 1. 962 attempts to IDap aieback were made using
various aerial photography types and scales •

.Intermediate scale -(1:16 1 1300) black and wbite air p11otos had
been successfully used  to produce .£orest type maps so these
were investigated £or .aieback mapping. However, these photo­
grapbs showed tCXJ little land contrast - due to the over
emphasis of natural gaps in c row� cover - to enable accurate
inte:rpretation for dieback.

Intermediate scaJ.e colour photographs are generaJ.ly not as
effective as black and white photographs of the sa me scale
for mapping dieback, as the contrast in c·olours between
affected and unaffected forest ·is generally less than the
variations in grey scaJ.e contrast on tile black and �hite 
photographs.

Experiments with false colour infra red £ilm and multi-spectral
analysis of black and wbite infra red film bave likewise yieJded
very poor discrimination of diseased forest. More recently
satellite multi spectral scaning imagery bas had cursory examin­
ation by the C.S.I.R.O. for dieback, but is unlikely to be
effective for detailed mapping due to the current coarse res­
olution _and locational accuracy of the system.

The most effective conventionp.]_ system of broadscale aerj al
photography is l:40,000 scaJ.e black arid white photo interpretation. 
This approach was combined with road reconnaissance and off road
field checks to provide the basis of the Forests Department's
Dieback Mapping Programme. The Northern Jarrab forest was 
successfully mapped in l965, 1.969/73, l976 and dieba.ck risk �ps 
were prepared in 1.974.

These maps have served the Department well in defining the grciss
amount of dieback in the forest and the location of it's major
concentrations. The maps also emphasise in a broad way, the
nature of disease spreaa and the coarse environmental factors
which favour the disease.

It is from this base that the 70rrrn colour photography interpret­
ation for di eback occurrence has been advanced in an attempt to 
produce very accurate and highly aetailea maps which may be
directly and reliably appliea to the control of f ield operations
with the ·objective of roinirr�sing the spr2ad of the disease. These
detailed maps i.e. Dieba.ckfree Forest Maps, are progressively
becoming available now.

(NB Refer Appendix II "Four Different Methods of Mapping Dieba.ck.
i.e. Roaa Surveys, Field Surveys, Small
Scale A.P.I. and Large Scale A.P.I.
aavantages and disadvantages")



3. DIFFICULTIES ASSOCIATED WITH .MAPPING DIEB.ACK ACCURATELY

The reasor. .for the various approaches to .mapping. dieback having 
been iriVestigatea in the past is due largely to the intrinsic 
difficulties in aetecting indicator species plant deaths in ·the 
field, positively recognising the .deaths which are P. -cinammomi 
infections, and then accurately recording the extent of the 
infection. Aad to this the requirement for mapping accurately 
over vei-y large areas of forest which cover a range of ecotypes 
arid disease expressions, with the compli cation of ·current and 
past operational activities in the mapping area which often 
obscure disease ex-pression, then one forms some conception of 
the natural problems associated with mapping dieba ck. 

The nature of tbe mapping difficulties depend on the specific 
type of mapping employed, however, the following _general 
problems exist which affect all types -of dieback mapping:-

3.1 Early Stage Infections are Difficult to Distinouish, oue to: 

a lack of unifonnity of inaicator species in the forest. 
suppression of die1:ack expression on tolerant sites. 
the occurrence of many false symptoms in the :forest, eg. 

plants also die from drought stres�, insect attack, fire etc. 
oense :forest overstorey" and/or middle strata canopy which

hide·· ana suppress symptoms. 
very early (or incipient dieback) by definition is unoetectable. 

- tissue sampling of indicator plants is not 100% reliable.
d.ieback expression varies markedly from area to area and
region to region. 
forest activities destroy evidence of disease presence ana
create false eviaence eg. burning , logging impact.
lack of obvious causal agent/disease vector can be confusing.

3.2 Established Infections are Difficult to Map Because: 

- salvage ana "non-protectable" logging operations ruin dieback 
evioence ana create false evidence.
fire creates false impressions on the grouno ana on aerial
photographs.
sites may have revegetatea with tolerant species obscuring
the disease impact.
bounaaries are often extremely diffuse on the ground and hence 
are very subtle on aerial ·photographs.
same natural site types look like dieback on aerial photographs.
often there is a lack of fresh inaicator species aeaths in the
fiel a  to highlight ana define infections.

- patchy infections have to be interpolateo.

3.3 Proble�s Associatea with Establishing Uniform Interpretation Stanaards 

The task of interpreting aerial photographs for the eviaence of the 
biological impact of 2 dynamic disease upon a variety of dynamic 
ecosystems is  intrinsically diffj cult. 



. 1 

The interpreter rnust skilfully sc,rn an often bewildering array 
of visual syrr,ptoills and fro.� it decipher disease expression. 
Often the decisions an interpreter :must make are as simple as 
differentiating between black and white. I'lowever, wben it 
comes to tr,e 9rey areas in decision making, the ex-perienced 
interpreter comes into his own. i.e. It requires fine j1_;dge­
rnent founded upon a wea,l th of e.xper ier,ce to proportion the 
�uspect areas correctly into either diebackfree or dieback 
£orest cate9ories. S9meti,nes areas must re,--r,ain simply suspect 
as there is :i..nsufficient evidence to a] low the interi reter to 
logically decide whether P, cinnarri_9mi_ is present or �0 bsent. 

The maintenance of a common interpretation stand.a.rd is very 
difficult between interpreters, due to the subjectivity of 
the perceived eyidence. It is.always difficult to compare, 
contrast and accu...rnulate mentally, evidence over 12.rge areas 
in to use�ul e..xperience and, to· be 2..ble to m;,_ke oLber less 
e..xperienced pe9ple understand what that e_xy2rience is tel.1:i.ng 
one a.bout the disease and its bebaviour on a given site. 

It is only through the adoption of logical scientific and 
uniform procedures that one can ever hope to maintain a 
reliable standard of decision making when dealing with some-= 
thi·ng as nebulous as disease impact within a cornpleY. forest 
system. 

(NB: The procedures adopted by the A.P.&.I. Section for inter­
preting disease expression are described in Sections 5,8 
and Appendix I) 

4. THE PRESENT 70.MM AERIAL PHOTOGRAPHY MAPPING SYSTEM

4.1 Rationale

New infections of P. cinnamorni or extensions to previously 
established infections will first become apparent to the 
observer as characteristic death amongst a variety of highly 
susceptible forest understorey plants - kno�� as indicator 
species, Once a P. cinnamomi zoospore makes contact with 
the roots of one of these plants fungal hypae develop, 
growing rapidly up to the plant stem where the fungus 
girdles the cambium just above ground level. Plant death 
quickly follows. 

One of the pieces of evidence usec in deciding whether 
P. cinnamomi is present on a given site, is this sudden
death syndrome amongst the understorey indicator species.
Despite radically different physiology blackboys and zamia
palms also suffer the sudden death syndrome exhibited by
banksias and persoonias. Bowever, the researchers still
do not understand the biology of the attack upon these
plants as they do not baye a stem with a clearly defined
cambiUID layer.
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The complete crown of the�. cinnamomi infectea inaicator plants 
rapidly turns lL11e-green following girtlling of the ca...'1\JJium. Over 
a period these leaves t..hen turn orang�. to yello-w _ to bro m. They 
remain on the oead plant ste.,715 until removed by strong winds or 
heavy rainfall. 

It is these aead highly coloured leaves of the indicator plants which 
provide the key to the interpretation of dieback o·ccurrence in t...1-ie 
forest, as they are readily observed by a trainea :i.nterpreter wJ1en 
viewea stereoscopically (�iree dimensional image obtained) at a scale 
of about 1:4500 upon colour positive photographs. 

4. 2 Photography Constraints 

In reality, tbe task of p1mtographi·ng the relatively small u.rn3erstorey 
indicator plants below the jarrah canopy is controlled by several 
severely luuting constraints 1 i.e. 

(_a) Season: There appears to be a strong seasonal link with tile
developnent of suitable soil temperature and moisture regimes;
whicb favour fungal activity. A major flush of indicator sp�cies
oeaths occurs about February each. year following late smrnner
season breaking rainfall. These dead plants remain y�able for 
photographing until the end of the following June.

(b) Overstorey ·Shaoow: Any shadow cast by the overstorey canopy
renoers tbe ·photograpb.s largel_y uninterpretable by simply .rr,al-'..ing
it impossible to oistinguish the unoerstorey plants - dead or
otherwise, i.e. under conditions of bright sunlight, t.he jarrah
canopy is beautifully highlighted whilst everything beneath it is
blackened.

Shadow is elirninated by exposing the fim when a diffuse light smrrce
is illuminating the £orest, such as occurs when a high continuous
cloud layer covers the t arget area. There are only approximately
lS days per autumn when suitable cloud conditions prevail over the:
various target areas - effectively lirni t ing the annual photography
ana mapping programme to a maximum of � 80,000 ha/year.

(c) Scale: In order to be able to see indicator plants on fim, a scale
of i:4500 is desirable. In theory this represents no great problem
as one merely changes altitude or the focal length of the camera lens
in order to achieve th8 necessary photo-scale.

However, due to the requirement that all dieback photography must occur
under cloud, which in the S.W. has a c)oudbase of 800 metres a.s.l.
achiev�ng the correct scale with the· type of cameras available for this
type of work, produces_ in turn, a few potentially overwhelming problems.
eg. 'The aircraft flies at 50m /sec at an altitude of 500 metres a.g.l.
At this hej ght the carnera photographs 2 s-..;ath of only 240 metres. A
navigation syst�m is therefore requjred which is ca�able of guiding the
pilot accurately over fl ight lines at 180 metres offsets and up to 40Rm length.



(d) Coverage: TD ensure that ·no -:i.sifection, however small or
is�iat.E:d from Thajor infections, is overlooked at mappL11g,
complete _photo-coverage of tl1e _target area is essential.
i.e. no phc-to-·9aps umst occ1;r between :flight lines. 'I'he
aircraft navigation system :..,mst be capable of guiding tl1e
pilot -3.long each fl.igbt 1-ine · ,j_ thout oeviating more tha.n
20 :rnetres to eir.her side of the centre of each :.'flight 1..:isie.

(e} Stereo-yver_.1:_ap: Film interpretation is erJ1a.nced by vie-wing 
stereoscopically the 3 dimensional image of the forest. 

lf)_ Fhoto�J.ocaU on Reco_::�il2.9_: Eacl1 p11otograph o::;versr= Gha, 
i,,·ith 40% fon··a:i.-d lap, thus a l.5,000 ha ta_rget area ,.;i.11 
generate .approx:i_mately }3,000 p'hoL:)graphs. A photography 
system had to be developed wh:ich .\<:as capable of accurately 
and reliably locating and recording t..he origin of IBany 
thou sanes of photog-rapns. 

,;: 

{g)_ Forest Q-u ara.ntj.)7e: 'J'c, ensure t..1-ie :mcXiruw:n opportunity for tl1e 
aetectjon of all isolatea small infectjons and to minimise 
tbe probability of the creat:ion of new incipient infections 
prior to mapping the target area shoula be Quarantined before 
be.ing mapped for aiemck. 

It r eguires a minhmlID of 3 gr0wing seasons for new infections 
to establish and e.2.--press themselves in the unaerstorey plants 
or �or a disturbed understorey community to return to a

semblance of nonnali ty, allowing interpretable disease expression 
to occur. 

(b) Normal aerial photogra_phy constraints also apply to this operation 
eg. the need for aircraft stability, speed control, compliance with

D
0
0,T. regulations, light etc. 

4 .3 70mm Aerial Photography System 

Following several years of intense aeveloprnental work, a system 
was aevisea which overcomes the tech.riical diff:i cul ties presented 
by the cornbLTJed photography constraints. The sy stem involves 
the int.egratea use of: 

a) � Bri·tten Norman Islander - as the photography platform.

b) Two Vinten Aerial Reconnaissance Cameras ..,. ro bust enough and
fast enough to prov:i de t-..be 1 arge number of photographs :required
in stere o�pairs. T�o cameras are used to enable continuous
photography runs without breaks for film reloading.

c) 'A Quantllili Interva1ometer aJ lows the cameraman to control the
interval between eYposur es ana to aojust the Jens appeture. AJ so
:monitors film usage, controls t.ne film numl.,ering units and is
interfacec with t.hE: M.R.D.P. (oescribed b2Jow) to encb]e inc3-
ividual photo principal point locations to be determined.
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(d) Motorola M:i.ni Range_ III System ...: determines t1,e position of the
aircraft in flight with respect .t.o t:wo reference stations located
at }�,ow� fixed points.

{e) •1ini :Ranger Data Processor (!£.DP) - a 1nicro processor bast -.1 

com:;_outing 2md control UI1:i.t. Its b;1sic :functi,::.�,1.s are:

{i) to r3etern· '. ne U1e airc:cafts present position with:in an 
artificial grid cc-ordinate system • . .,hic11 enc..:empasses the 
target area. 

(ii) c0npare present position wjth previously pJ.,:,nned flight
liric,s and out put the result in the for:1n of guidcnce inf,_ rw­
ation which c an be readily use d by the pi1ot to position his
aircraft.

{iii} outputs various - - .J-- � Cc:.Lct 10!.irt_S onto storage peripherals eg. plotter 
Ir13.gneti c t�oe �na print.ers ..

(iv) interfa ces with tbe Intervalometer, en?-bli..Dg photographic inform­
ation to be recorded e g. roll and fram� nlli-nber, principal po lilt
location.

(v) provices a post-plot facility for recalli:,g storec oata :from
magnetic tapes in various forms at any ti.me in the future.

(vi) calculates a ircraft ground speed, enabling the cameraman to
adjust photo-interval as necessary to maintain stereo-overlap.

INTERPRETATION PROCEDURES OFFICE AND FIELD 

T"ne task •of inteIJ)reting dieback occurrence commences in the office with 
an initial examination of the 70mm film together with a review of all ot.."ler 
infonnation sources available which may in some way shed light on the likely 
manner in which the disease a nd the forest may interact on that site eg. 

(a) Small scale B & W photographs (l:4O,OO0) of the area;would be examine□

to obtain an overview of the geomorphology, topography, broad
vegetation and clirr,atic variations etc.

{b) Management records are perused for information relating .to the possible 
impact of fire or forest produce utilisation or management activities 
upon d isease o ccurrence and expression in t he area. 

(c) A broad seal e ground reconnc.issance for the r.,apping a rea is unoert.2.ker,
to identify major ecotype variat:i ons, and determine whether major false
symptc.rns a re present.

During this early work the interpreter forms cruoe film visuc.l anc3 fj elc 
stan dards for inteipreting d:i eback expression arid occurrence in the mapping 
Cell by noting against his growing :level of background information, such 
features as:-



{a) Gbvi,::,us ,n,dersto:rey inr.i cator p}an'..: deaths eitJ-ir:r as single 
isoJ.ot.E:d oeat.hs, sce1tt- -ca deaths, group deatJ1s or combinations
of va.rious species dying witJ:-1in an area. 

{b) The a.bsenc:e of i.ndi ca tor SJ0ecies on · .. , hat appears ':o be a non,,al 
·cir:,_aie r:::co:?.one for U,e e:stai':JJ.isl-rr.ent and gro wth of i:l1ose particular
plo . .nts.

fc) 'The occu1.--i-ence of obvious false symptoms. 

One can ne\rer be t:ru1y ._c,i,'<'ine:ed of l,at one }.S �-eeing a11d i11terpn:;t-­
J_ng frorr. a }=.\l.11JtograpJ1 �.:_,f t:J·1e furr:�st, t"-·i t'rn.)ut going -1..1!t_o tJ1e f:i.eld 
at some stage to physically check 2 •. nd grow1d truth ones in Lerpretation. 
The :irii tial office work generates rr,ony (oft.en 1nmdreas) of field sites 
;,.,hich require field cl;ecking :for the verifi ca·H on of t.1ie presence or 
cbsence of ·,..J:-12 di sE.ase. 

Eavi:ng located the field s:i ·Le -to l>e c:1,ected, -...:si.ng tJ-ie 70, r1Jn fil:.n a.s 
2 na,-rigational aia, and having ioentifieo b�e parc.icular indicator 
p7 a.nts in the field previously singled out for field investigation, 
tJ.ie interpreter unoerta.";-;es a cetci J.ed ecolog:i cal examination f the 

Indicators species deaths are note□ initially, i:Dgeti'-ier with o.11y 
obvious patte:r..TJ development· amongst _them. J\..11 site factors which
cou]c3 influence the bei,aviour of the indicator plants and P. cinnanomi 
if p;-esent, 22-'= also no-t_ea. l-Ql obse�v�a-::.ions c:..re recorded on a field 
s:7ee� (see }�?,PE:ncii:x III io:r 0�c2n�J.e) to?ethe:- '"�it.:n t�he interpreters 
decision as to wnether or not -the site is P. cinna11,omi infected. (Refer 
Section 8 for greater detail). 

Baving completed his :field assessment of the site t.he interpreter then 
collects soil and tissue samples from deco indicator plants on t.ne site 
ior later laboratory analysis (Refer clso Section 8.5 a.no Appendix I) 

It is only by the often long ana arduous process of continually fonnulating, 
substantiating and sometimes rejecting concepts about disease e>.'J)ression 
,...-j_ tl,.in a given area. - concepts oeri vea by analysing inforrnation extractea 
from fue film, th"=: various backgrouno sources and the fielo checks; by 
havL"lg tc rna.�.e field c3ecisio;;s aJ::out di et.a c}:_ occurrence; ana by comparinc:, 

all this knrn,•leage with the insight gain ea about di sea.se ii ela benaviour 
fran each positive laboratory result - that the interpreter is able to 
builo up a set of diebac}; interpretation standards ana commence mapping 

tlie disease location. 

E,. DISEASE :MAPPING 

Baving made the value juos,e..,1ent of wria.t is ariawhat i:=: not c:i.e..bacl:, 
thE: actual mappins process is c. 1�eJ atively simpJ e procedure involvir,g: -

(a) T,,e close comparison and checking of the infectjon rounoaries in
the fiela w:ith those ooundaries plott..eo in t.he office onto the film.



(b) T}·,e tr:.=..nsfer of info:n,,ction to a rr,ap 1::.-:;se by scaling off
each piece of d.iebbck info2.·mation from the pi�incipal point
of the 70rnrn frai-ne on which it occurs.

E.a1;�� princi1:)a.l r.>oi ,t is p1otted on a 1u�-1J .. ,;; .. se ·:.:o a.n accuro.cy
of - 3 n��tres.

(c) Final map printing and duplication in colour wi. t __ }-, contou.:r:s
shown at 1:25,000 scale ..

7. DIEBACY,.FREE FOREST E.A.FS 

In order to correctly utilise the Diebackfree Forest 1,'.2.ps one rn1..:st 
fully understand the i.nfo:nuat.ion appear�LJ,g upon them. ·At the tii7le 
of writing the fol]cwing map cate•�o.ries (c:sid their att2,,0ant def­
ini ti,:,ns) were being used by the A. P .&. I. Section to describe 
information 2.1:.out the disease app;;;a.:ring upon the Die:backfree Forest 
:Maps:-

(a) Diel::ackfree forest: Forest free of dieback - currently shown as

(b) 

(c) 

(d) 

Dieback: 

Suspect: 

white on Diesackfree Fo;-est 1'i.3.pS. 

Forest in which dieb�ck symptoms are present. This 
category includes "Proven Dieback" i.e. forest where 
deaths of indicators species are associated witl, the 
recovery of Phytopr,thora cinnamoIT'i - currently shown 
as red on Dj eDac}�:free-: Forest ��3?S .. 

Forest in which the evidence for diebad. presence or 
absence is inconclusive - currently shown as blue on 
Diebackfree Forest �ops. 

Uninterpretable for Dieback: Forest in which susceptible plants 
are absent or too few to enable 
interpretation for dieback presence 
or absence - currently shown as 
purple on Diebackfree Forest Maps. 

NB The Suspect CJ ass is 2 } egi timate class not just a haven for inaecision. 
A significant proport.ior. of sites visi tea will exhibit some but not all 
the diagnostic elements of an infection - these are most accurately 
described as suspect. 

(e) Interpreted Risk: Forest in wh:i ch innoculum is potentially present
due to· a proven dieback occurrence higher in thE: topography, but
due to site factors is othen-.'ise uninterpretable for dieback
presence or absence - currently shown as yellow on Diebackfree Forest
Maps.



8. DT�;1,·c;E RECOGNITION IN 'THE FIELD 

Recognition of plant aea.ths caused by P. c:i.;1.na.rnami is an essential 
pre.c::,rsor ta effective forest hygiene. However, c.s there is a 
marked <'3 .. ifference in the \.;ay in ·1hich P. ci,.:11amomi interacts �-i-i.:J-i:i.11 
and b€:tween -ecotypes, .ar,d with the •.�ay a. variel-y of site factors act 
to confuse disease expression on a11y particular site, tJ,ere ore no 
:ru1e:s or _prescriptions curren t.ly u.nifcYnnly app"licabJ.e or relial�le 
whicJ-irenc3e:r dieback recognition in the field a simpJ.e decision 
pro,:::e.ss rather t.h2n an exercise of juogerr.erit. 

It j iiT\];)Dssible to p,::ss on in tbe ,,,;;ritt.en fonn, t:,e r;;ore subtle 
aspects of disease recognition wbich the A.P.&.I. Sect.ion }-;as 
painstaJc..ingly gleaned from its intensive investigation and sampling 
pro�rran-01es in several areas of t.i.1ie jarran forest. The :following
su:rrm;a:..ry may be v.sed as a guioe to improve□ decision ma1s.ing in the 
fie.1d. 

In assessing ;...;betl1er or. :not the dis,:.·a.se is p:::-esent, one mu.st 
always consider (a) Disease expression, (b) I.naicator species 
deaths, {c) Pattern of aeatr£ (d) Site factors, a,,d (e) Soil ana
tiss-:..1e sarrpling. Each must be eval-t .1at.eo indj vi dually and then for the 
way t.,_",ey :i.nteract. 

E.l Disease D..rpression

c,ne s1-JouJd not s�s�a.in o staI!Go.:rG 
":LJ::-,Ci=l '1 for the expression of the disease, but sf1ouJ.G approach e:ac�-: 
ne,..· situation or piece of forest. wi t..h an open Tflind, ready to juoge 
each on its own merits i.e. Expression of the disease can vary 

(a) wjth .::.l..IDe, since infection eg. seasonal influences such as drrn:,ght,
heavy rainfall, warm winters, cool 02:r.rners, etc.

(b) as a result of ecotype or relative minor site differences over short
distances.

l 

(c) over large areas or zones :due to potentially identifiable cause:e
such as soil changes, topography differences, climate variation::;: or
11.,.,eXplained or unexpected causes.

(d) or a host of other factors eg. £ire, drought, waterlogging, disturb­
ance, insects, olc age, may kill diebac}; susceptible species,
creatins a false impression of the d.i sE.2se presence.

8.2 Indicator Species 

Indicator species are not equ2.lly susceptib}e to ejther diebad: or 
other causes o:f aeath. The significance of each pJ ant death must be 
co::siaereo in relation to t:ne patt.ern oeveJ o_oment c:.IilOr;gst the ind:i cator 
speci.es deaths and the prevailing sj te factors. 

Bc.,fr.s:ia grandis is extrernely susceptibJ e to diebad; aria as a ra._pia 
reactor to the cb.sease is thE most commonly encm.1nt.ered e2.rly sign. 
It is also prone to ciying in J2.rge nw,;bers for causes unreJ ateo to 
ai,,,":::Bck. In te:nns of gross r1w--n:t>ers, �

....:._
q1-o.r,ci s is far 1110.i--e ofterJ 

presentec 2s a false symptom. 



- .. 1 l ·-

Banksias die ext:cernely quickly from eitr1er d.:couoht or diebac"k, 
r2quiring only two weeks to proc,?ed from sl iqht ch1orosis to 
deep brown .leaves. Dieback mortality is ah,ays a SUL'ldent deat.h 
syndrome and never kills only part of a Ban1<sia. Epiconnic <:p:owth 
on l)a.rtly kiJ.lr=d Ba.nksia or Persoc1n.i.as ir1d.icates darnase l)y sc,rn�tJ1iPg 
o1:.her tha.n di,?back, usually fi:ce. Whilst epicGnnic shoots do not 
preclude dieback infection, it may be a good indication that the 
deaths are not due to P. ci�-iamrnni. 

----------

Coppicing of dieback killed Bar�ksias is rare b-ut regrmvi:h in dieback 
affected a:ceas is common, althouCJh not oft.en persistent, succw-rJ::>ing 
to the disease afte:c two or three years. 

The d�isease may or may not ;-nake a clea_n S\•J2ep of ail t11e B.1nksi2s 
within an area of infection. 'T],e r,,rnaining ] ive pl.ants tend to rd de 
the disease impact on sone sites. 

Xantl10:crhoea preissei (black.boys) often survive in j nfected areas 
and should not be reqarded as evidence for tJ1e absence of the disease. 
Total frond ,.3eath invariably inchcates com9lete pJant death. 'There i s  
cornwonly a lig]1t scattering of o1d blackboy d0aths thro;__10-;10ut t]-,e 
forest (especially on droug11t sites or as a r-2sult of �·:a.st "imt" 
fires) , but when indicative of di eback tl,ey ·usually J--,a·,,e a readily 
observable. range of ages of death - often accompanied by tl1e c1eath 
of other susceptible species. Death amongst very young/sn-;all Xanthorrho'=:a 
preissei is also an indicator of !=>Ossible P. cinT:i.=1n,Jmi presence 
despite the occurrence of healthy larger plants on the site. 

Macroza.ima reidleii (zai.11ia palms) are extremely prone to drouoht stress 
a.t,d growth stress from overshadowing. scrub, and t]-;erefore must be treated 
cautiously. Frond oeath is not proof of complete plant dsath. 

Persooni c. I.or!qi_f_?lia (Snodciy ?C!JbJ.e) bas 2 sirEila::: s1..1sce�1ti}:;ilit:-7 ·co 
Ea..r1ksia, but because of - i ::.s scattered distribution is us,;aJ ly only 
compl.imentary evidence for a mul ti_ple species dea tJ, expression. 
Persoonia deaths from other causes are also common. 

Ground cover species may be useful in the completE: ;,,bsence of the 
talJ_er indicators as they rnay confirm whet11er tJ-·1e �ite is ::"1otur-ally 
devoid of tl1e main indicators or :has been denuded bv some ot}1er 
influencE: such as dieback. A discontinuity of ground cover species 
at the edge of a suspected infection site is useful canplDuentary 
evidence to the major indicators. Some ecotypes, however, have a 
naturally low density of ground covers unrelated to dieback. 

Jarrah is not an indicator for early stacie infections as it takes 
several years to die, in which time the di seasE: :has decimac:ed the 
understorey. On many sites the jarrah may remain ur,responsi ve to 
the disease long after a new resistant understorey has invaded the 
denuded area. Occasionally where moisture and ternpera.ture regimes 
are ve:cy favourable for P. cinna.rnomi younc jarrah s:ipli.ngs anc poJ es 
may succu.,t1b, but t....1,e diebaci: Dattern is usually also readil\· 
observable amongst the other indicators as well. 

Very old or well advanced di eback infections ainongst the susceptible 
understorey plants may be identified by the complete 2.bsence of 
indicators by the colonisation 2.JJd disproportionate abundance of 
resistant specjes or merely by the i.r�alanced composition of the 
heal tlYy remnalit overstorey and regrowth; _particularlv on lrn,,' hazard 
sites. 

The death of combinations of more than one indicator species is often 
indicative of dieback occurrence. 



8. 3 Pat_b'":' n Development ?o.mongst IDclicator Species Deaths

Indicator species {especially Ba.nksia) can die as ir:di viduals 
or in groups throughcut the forest. If the cause of death is 
dieloack .a sequence of aeaths : .cao.iai::i.ng a,.;-ay ai,a .::nainly down­
·slope from the original "infection point should be <',.Ppc.ffent.

:f.be probability of fino.ing no pattern cevelop:nent even In a
small infE:ction is low ·- alt.hough very new infections n.ay
have little or no obvious pattern development.

False syrnptorr1s caused by dronght or £ire often cor,fuse di.el--,,.3ck
patterns and rnay even 1'..ave cm additive effect t.o an existing
pattern.

A patchy or discontinuous oistribution of in6i ca tor s_pe,=ies is
t..,1-;e mcst oisruptive infl,.,ence on pattern oeveloprrient.

Wi tb Ean .. \.sias tl1e prog·ression of c.nrmal deat..r._s may be obse:rvea
from the aegree of deteriorat:i on of tJ-Je stags.

8. 4 Site .Factors 

The iJn_p3ct on any particular piece of forest of the :bost patl10gen 
interaction is J.ct:r-gel:y Oet�rmin�O by the en·v�-i-.or11112:ntal facto�� 
cI'..i..a�acterising e�ch site. rtE:c:-ognition of t}1e disease is la..:rgely 
oependent on its eA'Pectea impact. 

B.igh Ba.zaro. Dieb3cJ:. Sites 

Moist, or "ihiater gai .. ning sjt.es. 

The slightest depre�sion, no matter how small and regardless ,of 
i:Dpograpni cal location, greatly enhances the oieback hazara of 
tr�t site. lncicator species deaths occuring in these high r�zard 
sites srmllJ a attract very cJose scruti..ny. A strong pattern of

Oeat.l1s usuall�y Develops ·\.tt-iti-1irJ tne l101.1nda.ries of ""oter �oir::i.ns s:it.es .. 

�arm understorey. 
Breaks in canopy cover of the overstorey aami t e>:tra J-Jeat wrJich 
can increase the dierack h.3zard of a site or inte:r.sify an e>:istins 
infection. 

Prob] em Sites 

Jarrah :Regrm, .. -t.h Stanas a.re particularly difficult. to ir,1.ero:ret for 
di ebaci. because of the sup_?ression of t.he s -usc-ept..:i ble w-10ers·torey 
-�·hich resu1 ts in fe\o-."' indi cctor suecies o.nC 1t1�y :fclse s:.'"r�,? .:.:__OJ.!S f:r orr.
oeatil bv competition.

Lateri tic ·Brea.i-�2ways especj ally those -....1 it..ri 2 hot aspect, co.w,,or:ly 
e.xhi .. bit pa-;:terns of indic2tor specj es deaths some;,;1-,at su99estive of 

rec-ogr:ise•: Dy incO!ll?1eLE pc�·Lc:i-r-1 Oe\relopff,e:r,t a.nC 3�rt:icJ CE:ct}-; of 
i.;-:iC.icctor c:r>n r-�oc. 



8,5 

Erosional Surfaces such as .m.3jor vaJ.. ey slopes pro uce :re. dy 
d.ro129ht stress in i:na5.cato:cs (e.Sp. BlacY. �{s) due t .. o sha] ., ow
soils

0 
D:Ldx;ck e.xpression on t.hese sites is su1xJuea so correct

i]1ter.r=•x,:::tc.tion is o:tten atf;ficul t "! 

Cdsuaru,a Groves a.ppea.r to 5:nduce P.1ort2l:i.-i::y in aajaccr!t .int:Ucator 

Flats can be difficult to interpret due to the sporadic death of 
incli cat.or s1�•:::.ies 
fi:r:e ana drought. 

(Swamp Ban.ksia, Blackl>oy) and high stress fy·c-m 
Resistant species can ca.rnouflage i:nfect ior:s. 

Wo"v3oo Types interpretation is aL'Dost entirely depenaent on 
Blc1ckbo-1 as a...-,1 inaicator w:j:th its relatively poor pattern aevelc•r. ent. 

-Forest Condition 2.s affected by hornjng c.:na J.ogging, st.rm·,gly infl uene:es 
Oi��ck d2tection end in�erpretation. Indicator species (esp. 
E,a.n..1:csia)_ cc.n die some i:_inje after bu2=ning or 1-;1ecr.a_T1:ic2_l d;=;_rr,a9e {one 
or two years}, l?artial oeatb or progressive ceath of indicat.or species 
is not caused by dieback. 

:R.?.ndom Deaths of indicator sp:::cies are very corrnnon triroughout the 
forest an□ O.o n.ot sb.o�� any ob�rious cause. A :met�'1o0ical_ process of 
cJose observation and the application of tbe.se guide}i.i--i::es shouJd be 
employed. 

Caus2J Aoents 

The 2:::sence of c.ny ob·vious TiiE-a.ns 0£ infect]on at any site rin1.st ne-ver 
be consiclereo an argu.rnent for a dis2ase free condition. Wnen 
interpreting a site one srould reac'h 2 conclusion based on the exist­
ing evidence before in any way contemplating how the infection arrived 
at L½e site. 

Soil ana Tissue Sa..�pling 

Wherever possi·ble when assessing :forest areas for the prese�ce or 
absence of?. cinn��o�i soil �na plant tissue s��ples shoulo be 
colJecteo for .laboratory aJ,alysis. (Note: Sampling success is depenc­
ent. upon t-J-ie use of the correct technique - refer to F .D. 7(esE:arch 
Branch, A.P.o-.I. Section, Manjii77up, ano Appendix I at1:..ccbed.) 

The most im_oort?.....nt vaJue to be oeriveo from sarnpli_ng fj_ela sites, 
a_part frorr, t.c"-1e pcssibl e pos.:i ti v,2 proof of P. cin,,ciTI!DITC. presenc'cc 
on 2. site, is tl1e backqrounO }-:-.no\.'\:J eOC?E: it v_-;ilJ eJ., 1�H�n8E:r to t.hE. 
field officer concerned. eg. 

(a) If a fi elo decision is t.hat P. cirr,amomi is present or, 2 site
a.DC the } aborator:y ar.ic: jysis ca:nfi:rTr!S ttiis fact, t..i---ier.: tbe OecJ. sj on
:riia.ker }�_nc:iv.�s tJ-.lct fli..s orj gi.noJ. inter!:i1-et..2t:ion s7_c..=-.1 dcTCs arE
lc.r9ely relic.ble. 



(b) If a fiel-i decision is that P. cinnamomi is not present and
the J.aboratory analysis fffO'Jes positive, tJH,,n the cJe1::ision
rna.,l.;.,2:c is rnade a1,:a:ce of the n8ed for better obse:cvaU.on in ·the
field or that some r,,odification to his int,::rpreta.-Uon sta.ndards
is neci:;ssa:r..-y.

(c) Negati,� �aboratory results are largely reliable (depending upon
how long the plant has been dead and the sampling techniques
adopted) . If a negative labora t.ory result tends to confirm tl1at
a site is not P_. cinnamomi .infected, t.hen the fie?J.d decision ffia.k.12r 
may be confident that his interpretation stdndards �re also 
acceptable for that type of site. H\;.wE:ver, if the oriqinal 
field decision v,as that P. cinnarnomi was present on the site but 
the laboratory result was negative, t11en a careful :ceassessment 
of tJ1a t site is necessary - complete with further 
samples being collected and analysed. 

infected or not, tben it must re:main in the st1Sflect clc.ss and �Je 
classified and treated as such. 



1::-..rcce(11Jre .for E::-�0Jni11iT;g 
� i ·t: .. e.s ! 

1I'Lere is .r"lo s1)-ecifi c 1;-,res er ipt ion for re ,:;c.r_:Jl-! is 5 ng (1ie_..__.\3c.k sy,nr,tclT�s. 
·JDe espre.ssion of t.he dis•�ase ccn \.'a.ry '\;�itl1 tJ-;e age of i .. nfGctjon,
s-22s c,n r forest ecot:2rpe c.nr3 fort=:-st co0di t ion ..

l-i t __ ;o·cc-u:;b .. c.,r} ir:g �;�_nc:�_,_i: .. C-9e of ·:.:hr: di ::�e��-se bic_.,_OSJ''" is essi:?.::.-i-t ial ft)r 
ell stc:f:f iF olved -...,it.h :rnaJ,:Ln9 :field oecisions .·egardi:r,g P. ci.nr,a.rnorni 
presence or �bsence� 

YTJ."Je.n cs�.{": ssi:og 1.-,.;:·het.J:;.er -or .r.iot tJJ.e �J j_ �-e 2 se :"i .. s 1;-1resc:::--.�t f)D a s i t.e y;-_YC NU st 
-·0r:si Ger;-:-

{a) :Indicator species 6eat:.hs.

(b2 The ,2att..e1..--n of plant death .

.Each must be -carefully evaluated indivifrcally (eg. refer to notes) 
c.:·H.5 c•.:cn�-2.rea for t..1-ie ��a-.:.: t.nev :.!..nt::::ract� 

' .. 
ODSE:X-VGIT..lOJ"lS 

grourn3 :::-econnaissance of the area, and reviewed before a final fj eld 
decision is :wade for t.c'1at s,ite_ L ;;�.,_ "FF'--.d,� � J 

Collect soil ana tissue saJn-c-les frOITI ths si-::e 20-::: la.tXJrato�", arJalysi£" ... 
1,lDe.re possible aeJay· fieJO operct.ions ur.,t.i_l lc.JJC):r3.tory :resu.1-c.s a.I·e 1-:-...:J.O __ Vt,n. 

Sampling ?ecbr1ique as currently used by A.P_&.I. Section. 

_l _ Se] ec:: 2 recently }:_illeO pl2.nt., \oi1h2rever p::)ssibJ.e, i .. e .. one: -�--:itb
lii7lE:-:--OrE::en .le2.-"1 es .. 

2. Using a sterilisec imple.i,1ent dig dow--n anc expose tbe roots and stern
of tile plc.nt to a depth of appro:xi.Jiiate}y 20=1.

3_ Cut sections 
oi t-..be pl2.n t. 

of _root, bc:..rh, a.no ca'nbili!D mat..eriaJ. from 
(The oJ 6er tne deatr1 t.he aeeper tJ,e cut 

cani..o:i:um :region should be.) 

2t least 
into the 

3 siae�. 

4. Place the tissue anc some soil (2 o:r- 3 Jcrt?E J-,andfulls) from aroll.J-io the

5. 

pla.nt base into a plastic l::.,a9 aric Si:-2:l • Clearly labeJ. tilE so.1i1pJ.e 2..nd
recorG i.ts orj_air; anO locatjon;i.r: surrtlner ir.r.i9ct_e tb� s21-npje �,jtf'i
distil] e5 \.-r�atE:r aJ10 st .. cre .?JJO trc.ns,;,ort in cc)o] conai t:i ons ..

:r.f ,P":)ssible s a,-npl e more tiJc.n onE- pJ ant sj te.



6. 'Ihe sc:Tiie l..)): C•C(:::J·,.:ire is DSf:!d �ror i:.- �ice.tor 1.J}a.11ts except for
bJ.a.c}· oys wi-:e:ce t.l)� Sr-7JrtIJ e s:;.f�e is t�-ie s,-:�2.JJ. ladia'·ing

JJri"t.tle :r..:ooi_s fr,:.-:rn 6c�.!.-n c..;1d dt~:er�er 1l!H�e:r -·�.}·!e su.1 face C.TH3· Zct..:inias
·...;,Lere ·the pJ.2mt 1:::,.-::,le is ,::l-:.:,g in-to, ,::.nd secL=Lc:,ns of -r..1::e wc-..,dy
fiixr.cyu::; tissue rt�··nc,v1:;d.

It xeq1 .1i:ces a :rninin1.;_rn of fi"t..1e a.::.ys �1·oj·n t.;e c":ate of deli-\1ery 
for the s;.,mple to be a.nalysea in the 121:-oratory. 



t

1Four .Lifferent 1·5t::t1-)oCs Dsed for ;J•:tpf;ing DieJ)ack. - road sur1or2y·s, 
fi2J.a sur-:ey-s� small scrle .. A .. P .. _I. 2 a J.c1rge scale �.P.I. - 26\ra.ntages
a.na o.isacvant�ges."

½"hat ;-nethods can one emp1oy to :;:r,ap dj_eJ::ia ck 2cna what a.re i:.riat �avaritages 
ana disadvanta9es of the met.hoes? 

"Four Diffr,rent MetJ ods Used for 1-'.:apping Dieback" 

.l. Road Survey - Observers drive along all accessible rc-::ids and record 
observed dieback airectly onto Lhe map. 

2. 

4. 

F·:i E-1 a S-01. .... yey·s - C,l-1se:rve:rs \,;,�]_1( 

(wit<i or wit.11out cha .. inage ctlong 
observed. Dieback observations 
liries on the map. Line spaci_ng 

t1-u-o -.�•g11 t!Ie fo:.c2st on coJnp�ss J iz.!eS 
the line) a.rid noi...e any dieback 
are tben grou1..>ea across adjacent 
varies but is usually 50 - 100 :m2tres. 

Sn;all ScaJ.e A .. F�I .. - �7 in 'E:rpreter maps aiet:.ac};:. from l:40,000 or 
.l:25r 000 aerial photogrcpby. So:-be ground ch2cking or £ie10 2:,.;:-pe.ricnce 
is necessary. 

L2.rg2 Sc:ale A.P.I. Interpreters oetec:t cieback ana suspect areas o;; 

inaicator specjes o£at.hs. 
sites is required to correctly ioentify dieback. 

Advantages/Disadvantages of each method 

:Read Survey 

Advantages: 

large proportion of dieback is distributed along roads and gullies. 
infections along roads are the most. dangerous ...--.r. t. spreao. 
cheap and quick to conduct. 
mapping simple a..nc3 easy. 

Disadvantages: 

does not detect off roao infections. 
proper on foot i nvestigation of sites discouraged by trar!sport. 
roaa access difficult. 
fu:r-"-Jier spreao of dieback by surveyors. 

FjeJo Survey 

practical for srr.;:,71 areas but s]ov: :for lc.rge are2.s (15,000; 20,0C10;,c./c..n/te2r:,; 
- det..ect. some off roaa infections

close fielc vie� of a proport.ion of tne inoicator species oeaths.
capacity to ta};e some fieJo samples.
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Di sai1vct.nta9es: 

re-quires a lot of different int2rpret.:c:rs to do la.rge .areas with 
cor:.a:-it::nsu.r,:;te loss of st.a.nda: cds. 

":1ex:y difficult to cor,trol st.3.naa.rris as feed:l>3ck is l.biited. 

--,: 1.ittle :m ni·try: � ng cap ad t_y o:c .revisiting ca ,a.biJ.i ty >:.o .. uspect 
-:- ()11.ly :!Itode1-ate 1-oca'Lional aCCi..1I"i.�cy. 

l:bniter3 tis:;;ue s�1;pliT!g capcbiJ ·;ty. 

coverage inaaequate, easy to m:i.�s symptoms. 

difficult to get ove:ra.11 i:i:ipression of I.S.D. sibiation a;,d site tyj>c!S 
prior to co,,:menci:n9 the , . .iork. 
ino.icator species 01::ath pa•i:terns riot oh�ious. 

-= fairly �-pensive. 

Small Scale A. P. I . 

Aov a.r;tages: 

� very fast sur-vey 
finds bulk of diseasec area. 
very c:he_ap 

few interpreters requi-reo 
easily cor;vertea to :rr,aps. 

st.a.nOa.rds therefore �more uni f orrr1. 

some broa□scale moni taring possible. 
covers extensive areas. 
aerial :pnotogr2.pl1y cheap a.nc reaaiJy avaiJ abJ.e. 

Di sa□vantages: 

-= too inaccurate £or detailed planning of forest operations . 
.., too inaccurate for hygienic fiela operations. 

d0es not predict new intensification of tbe disease in mostly 
healthy forest . 

.., aoes not allow detail ea stuay of the disease. 
-_ aoes not recognise di'fferences in disease expression .
.., aoe.s not provi ae inforn;ation for aetaiJ.ea interpretation stanc2.rds

formation. 
car, erroneously condemn hea l thy forest as diseased. 

Large: Scale :P •. P.I. 

Advantages: 

nearly all infections found (except incipient oiebad:) 
very accurate locational mapping. 

high proportion of di ebacl, discovered is proven c3j ebad:. 

interpretation st..anaaras ti ghtJ y controii ec . 
.., regional view of I.S.D. patterns ano site types avaiJabJe. 

remonitoring, revisiting, ana group analysis of sites routj-17eJy uncier-:.2�en. 

increase in unaerstanding of aiseasE eJo:perjence ana be,",2-viour is possib}e. 



EX.f>P.DSive 

ae.rial _phot.o<;rs::-hy IiTn.ited c-11d Oiffi(.::ult 't.o acc_p..1i1-·e* 
faj rly 1a:cge t:ca.Ti1 1..-eq,uired ·i:o do lc....:cge ��Yeac:. 
11 . .5 .<Jh.ly ·trained J_:ie:csc);·rnel X•�ql1.ire-a. 
10J�0rat.u1.-y :f.acilj_ ties a.na si.:.aff i·eguired. 
fa:irJ.y slow p:u::-J.u,_::tiviLy {10,000 ·- J.5,CDO �1a./;o,n/t:c.:2�D) 

restrictions on fc,r2st 01�erations 2.nd access r,::-gu5red, .-or aerial 

photography. 

NOTE: 

The c-omparison is for b'1e way the d.i.ff2rent ·:ysta-i;s nave been operatea 

by the 'Department a.nd does 11ot compare t.1-iern ;,;,.i.th any factor :tieJd ecruiv-

?o.�,-:__"h �.\..1·.;;:::•'L·.:::.;Il 1-' .. �S ;:-i;::;.·_:-.-+-�_,-.t.11::::.,..- --=:.-.--D; .--.. -.. 5--- -::- a...1-..,-,. .... ,._._.z._ r--:··---y-- -.ll �� r 
..!..- _J.J -

.; 
......, L-L _ IL- ;.:_-<--:....._ L -..,, _ r...L..L d.'...J\1 C..:. ._a_::3� d....,.')U Ll1C: De::::,. L UY'::..1-a...-- �-'l-'-L•�> O ;_;J._! 

is to combine s:yste.1"TIS to best suit ones resources a,,6 objectives. 



70 mm .AERIAL FILM FIELD SHEET 

FIELD OBSERVATIONS & I .s .D. TISSUE SAMPLE INFOm,l�TION 

------------,.-----------------------------·-
TI-� Tl!!.RFRETER DATE: 

FOREST TYPE 
·� �'i"i"'l'l",:,;:,;,;::;;,;"F;�==---------+-·-�-------_,...-----------------,----
i Ul'HJ.KRS TOREY 

DESCRIPrION 
------------+-------------------------·-

ASPECT & LOC.ATIOK 
CLASS 

SOIL TYPE 
_______________ _,_. _____________________ _ 

' 

I ,, 

IFDICF.TOR 
SPECIES 
DEATHS 

DIEB.ACK DEATH 
PATTERN 
.AM ONGS � I • S • D .. � S 

I
� PLANT

DEATHS: 
i 

!, 

SITE 
FACTORS 

- POSSIBLE
DISEASE
VECTOR

B.gr2.ndis X u :")reissei M.rcidlei P.longifolia

□ [J □ .0
-:-:, 

. 
+ .!:'.;.marginaua 

OTHER.: ••••.•• ,, .••..•••••••••••••..••• • .. 
0 

YES. 

□ 

SUDDEN 
DEATH 

D 
COPPOCIWG 

□ 
ROCK 

OUTCROPS 

DESCRIBE: ............. , . . . ........ II • • • • •  · • • •

HO 

□ 
• • • • • • • • • • • • • • • • • • • • • • • • • • • .• • • • • • •  ti 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DEATH 
DEATH BY STJ,GEB 

0 □ ...

OLD 
AGE 

-o

FIRE 

0 

EPPICORHICS 
PRESENT. ...... -0 - '

corritIE�TTS : •• · .••.•••••••.••••• ·: •.• � •••••• •· •• 

DROUGHT 
PRONE 
f'JIBA 

COMP­
ETITION 

WATER 
GAINING 

DEPRESSION CREEK 

D □ 0 □· -- � . □---
- covrr1IB1� Ts : •.....••. • ••..•...•.•.....•••. •. !' . .. . . .... . __ ......... '9 . .. .. .. 

• $ . . . . .. . . . . . . . . . .. . .  ·- . . . . . . . . . . . . . . . .. . . . . . .  · - • • • • • • • • • • 

HONE 
.A.PP AREI-;T 

□-

ROADSIDE 

0 
TRACK .ANIMAL 

0 0 
OTHER: .................................. :1 • • • • • • • • • • • • • •  

-. 

-----------+----------------.-. ------------
OTHER 
OBSERVATIONS 

- SPECIES SAMPLED

IlfTERPRETATI ON 

. LOCATION 
FORMATION 

-

... .. 

-

.. 

. - . 
., ·.-

... 

DIEB.ACK FREE ·ti' 

.A 

B, 

C 

D ...... 
E 

G 

H 
r 

J 

SU'SPEC'P D DIEBACK D 

ROLL HO. 

FRAME NO. 

FRAME REF: 

• • • • • • • • • • • • • 0 

. . . . . . . . . . . . . �

. . . . . . . . . . . . . . 

• .... ·-

.. -✓•• .... 

SJ\..EPLE RES ULT: •••.••.•••••. 

01 23456789 
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DlEBACK HYGIENE GUIDE 

An aid for planning forest operations 
so that dieback spreod is prevented or 

minimi2t=d 

Comprises: Introduction 

How to use the ouide 

Planning Routines A to l 

Glossary of terms 

PTepcred by: R.J. Underwood 

West Australian Forests Deportm�nl 

1980 



n 

l 

l l 

l 

TO USE THE GUIDE 

Enter at Routine A and follow through to Routine 1, 
as directed. 

The symbol I I 
and· <> 

denotes on action. 

denotes a question. 

Routine A deals with the different impact of the disease 
in.the major forest types. 

Routine B concerns operation� planned in diebock-tolerant 
forests. 

fouiine C provides for the definition of dieback risk 
categories. 

Routine D provides for dieback-free and protectable stands. 

Routine E provides for stands non-protectoble from infection. 

Routine F provides for dieback or suspect diebock stands. 

Routine G concerns access planning. 

Routine His o hygiene failure test. 

Routine I is o mechanism for prescription and control. 
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I 

[ 

ll 

J 

ROUTINE A DIE BACI: I IA PACT 

Classify the forest into brood forest type 
e.g. ·korri, korri-morri, jorroh, wondoo etc.

lmpoci. Low 
e.g. korri,
korri-morri
arid "'·oncioo

foresi.s 

f Eni.e:r Routine 6' 

,'hot is 
polenti 

t of di 
his for 

lmpoct High 
e.g. jorrah
onci jorroh­
morri {oresi.s

Er,i.er Routine C 



ROU11NE E DlEBACI� 7 llERANl FOF:ESlS 

I 1 

for on operation in diebock-toleront forest: 

l l 

I 1 

l 

I [r-.i e::r F.::iutinE: 

J 

J , 
·I

Ye.s 

No 

Does i.he 

exiroction route fro 
coupe i.c mill

traverse ony ciiebock-free 
fore.SLI i.e. is there 

o chance of ciiebock
pickup ond movement io 

diebock-free forest? 

Yes 

Eni.er F-oui.ine H 

No 

Check for occurrence of 
diebock in the field 

Yes 

l 
Enier rouiinE GI 

______________ _5 

''. :

' 
I: 

'. i 



• 

L 

l I

l 

l 

I.. ['} � f t.: ! : r. J S !. C 1-7 E G C.l r: J E. � 
- - - - -- --- - --- - ------------

• - ' 
I c�t-;,._,oc, 

Classify ihe forest ini.o Diebock 
Risk Coi.c:9ories.. 

lo�e ini.o occouni: D5ebock 
occurrence and iopogJoph)'· 

Eoch �eporoi.e Risk Coi.E:9ory is c 
dis i. inc 'i p 1 on n in 9 u r, i 'i. or ''coup�•• 

one'. 
proi.eci.oble 

\i.' i-, C '7. · J. 5 t h E 

c,� · i.he coupe or; 
C L' ! J e r,J C:..· C l O r, ,:,_ 5 � 

pr DpC'Sf:G 

\P" 

Dowr,hi} 2 cf 
Diebocl:, or 
nonproi.eci.oble 

�-------
f 

�outine D Eni.er F-oui.ine 

1 

C'it:Doci. ;c.r��-.. 
or s L•spe c'i 
ciiebock 



l 

l 

l 

r 

l 

,. 

--·------- ----·---- ----- -- --------------------------·-·-·-···-

Fe: fort!� aµpo�tni])· :r�e c.] inftci.io� one up�]opt 
c f o n )' k n o w r, .i r, f t:" c i. i u n � : --

Js on)' port 
rood bet�een m5ll ·and 

coupe infeci�d - i.e . !5
i.hE-rt:: o r}sk of d:ie-bock 

r,ickup and 
i r, i. I OD LI C i. j (.• n? 

1� �L h� 
o��t:CSt likt:l } ic

esi.oblish l., in .!.ensif )'
.. .1 j ini.ro::iuced? 

Yes 

. -----
. . . ;:---.. 

l On c. L' c. � r· J J. C.·; .:_ -L )' 1 C 

coupt: requ.1re pE.rmc 
forest 

I _____ __v: ___ ___,l 1--.•cr Fout.in� r. 1 
i- I .._ � • I 



l 

l I 

l 

,-

POUlltE E lHc COUP: 15 t�::::>l�PPOlEClt.BLE FP.Or.1 JNFECilOt� -----------··----
- ---- ·-----·--·· 

r o r f c., r c !: "l w h i c i-, 1 s 
\,'' .i i h d .i t 6 0 C k -

. . 

oorr.�Jopt: of or, c Teo o l r e o d )' inf t c i. e c

Does -the forest 
hove o chance of long 

infections ore iniroduced 
in i.he proposed 

operoiion?" 

Eni..er Routine G 

No 

Enter Eou-i..ine F / 

• 1hi!: requires, ":ii.h present kno\',)t:-cige, o value jt1ci9!:-r.,t:::ni..
1 f in doubt , ch e ct your cs s es s mer, i. o o o i n s i i. i-, c i of
experienced foresiers and research scientists.



L 

l 

l 

l 

J 

P. 0 LI l J t� � F · 1 H E CO U P E J S D J E B AC L OF: S LI S P E C 1 DJ E B AC L
---------· ·--

I f o n op t r o 1 l o n i s p r op o � e d l. n f o T e s i "-' h 5 c h i s o 1 r e o ci )' 
infected, or suspected of being infected, the main risk 
ii of disease pickup end transport to diebock-free 
forest elsewhere. 

e i.o mill 
k-free fo

No 

l 
j 

______ __ 1 Dt: fer ope r c 1. J on t o l,., F 
. . H1 l- . :ou'i.ir,e ! 

1
tn·.er Fou'iint 0

!
_________ _j 

' C·_,..v · 1  ,..:: .:. :one r<::. 

l� __ ' __ s __ o_l_'"'_c or,...:� L � 

-' J �'L 



.. 

[ 

t.OUl} ,�� G - J.-CCr s�. 
- ··-- ------ ------ ---

F o r o n )' o p e r o "l .i on , d 5 e b o ck p .i ck u p c o n o c c u r o i t h e 
bc�t (i.t. r,,ill jonci:ing) or oJonQ 1.ht- rN:'it i.c or,c 
f:ron- i.ht iorE�1 operc'iion. 

No 

Prevent diibock pickup 
oi. base 

k--------' 

' . on □ J. e 
icked up 
e roui.e 

Yes 

operoi.ion be 
deferred io o more 
favourable i.ime to 

ovoid pickup 
er. route?' 

No 

Yes 

I 

oded, 
alee io p, 

picLup? 

( I 
">--------.-.... r·.r r;.. G �-�.;�· ,__,_ - , ; 

I 

De-i.errr,ine impoci. .of oiebock ir,i.rc-'duci.ion cnc:i I
oci\'ise senior officer of problt::rr. onci implico�ie:ns f 

·---' __ ) 
I 

'
f � 

Y E:S i f • r L • �-7 -______ ,...� n t t r t< C• u .. .a.. r. e , 1 1 
( ____ ·----- i 



r; 

r 1 

I ....

F01 any propo5ed operction it is n�ce!sory to e�offiine 
iht implication! cf p05sille: hy9ient icilurl. 

-

Dray,· up 0 prescription for i.he operation 
(Toke into account: season, access, 
egres5, vehicle ond plant woshdowns or

brt:-okdow·ns ei.c;)
---

-

.. 

,, 

AssurnE- hygiene fcils. 
Compute orco of diebock free forest 
{hereby put ot risk - i _ e .  areas 

downslope of ociivii.y or access 

vorr access,
se o s or,, 
¥,oshdoY:·n 
procedures etc. 

which c.on 
oppli�d? 

Yes 

lrr cli.e:rnot:ivE: 
prescripi.ions & 
compare results 

Seleci. ihe presc:rip{io� 
\o'-:hich rr:inirr:is�!: i.he 
hygiene-failure effeci. ) 

._ ___________________ l 

-.\· 
--------, 

I E rd e :r L o Li1 j n e: 
j ___ _ 

. 

No 



f 

l 

[ 

[

l - -

J 

Drow up the prescriptlon 
for the operation 

Establish o control 
system 

Train staff & operators� 

P r o c e e d "'' i t t: c p e r a t i on 

ls the 
ripi.ion -..,,od 
ii.s i.errn5 b 
1 llr complie 

\l,ith? 

No 

Eevie� and amend prescription, 
conirol sysie� or training 

• I programme, os requirec. 

Fe-enler Routine� 
for any nev· operol5on 

F-'re5cri be _HygicnE: "De 1 5 
and Dont.'s'' for ever.., 
separate phase of the
operation. 

Close roods on� control 
access into coupe - �-E­
oppl y 

1 · q uororrline'' ... 





_',r c 1J.t:Lon 

Pc Recovery Compar�d with Y.dld Site Jnterpret&t1un 

F�eld !nterp�etatio� 
l{o., of ::·u_ ��es 

! Not Pc i Sus
! : 

J 

_____ J 



70 mm ABRIAL FILM FIELD SHEET
FIELD OBSERVATIONS & I nS .D .. TISSUE SAMPLE IliJFOm,L�TION 

·JTERPRETER

FOREST TYPE 

�SPECT & LOCATION 
LASS 

ROIL TYPE 

. I DATE:

., ... , .. .._, ( 1 '. ¼ \. -� ..... ✓ - ,.---------!-----·. 
ff. gr�ndis-' .LNDICATOR 

SPECIES 
BATHS 

....-IEBACK DEATH 
PATTERN 

.. 

MONGST� I_.s_ .. n. ts.

. LANT 
DEATHS. 

[3 
x.-nreissei 

GJ .. . ,, .. 

M.rcidlei P.longifolia

D _[3 
E ., marginata 

OTHER.: ••••••••••••.•••••••••••••••••••• 
0 

YES .. 

□ 

SUDDEN 
· DEATH

D
COPPOCING

D 

NO 

D 

DEATH 
IJ 

• • • • •  4 • • • • • • • • • • • • • • • • • • • • • •• • • • • • • •

• 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

DEATH OLD 
BY ST.AGES AGE 

1-:il . - ·□. .
U-1 ..... 

EPPICORMICS 
FIRE PRESENT. 

0 ·" -· -0 · 
·, 

C Oiil\HEl'TT S : • • • • • • • ............. : •.••••••••• · •• 

----------;i.�.-=-.:::r..::•�-,,�-•�.:,:-- -------------------
) ROCK DROUGHT WATER 

SITE 
li'ACTORS' I 

OUTCROPS PRONE· COMP- GAINING 
llliEA ETITION DEPRESSION. CREEK 

[J □ □ 0 -"'--�-
I · COD!IfAEJ:-J

i

rs : •• ':) .... ,, ., • 'II . . . . . . . . . . . . . . . .. . . . • . . ....... .. ..  •--� . . . .. .. ..._ 

I·······••<••·······················,················· 
----------�-,�----�-- ·�:-��- ---· =---------------

.!!OS SIBLE 
DISEASE 
ECTOR 

HONE 
fa_pp_,'\RENT 

□ ...

RO.ADSIDE 
LI 

TRACK ANIMAL 
D 0 

OTHER: • � •.••••..•..•••••••••••••••••••••••••••••••••••• 

vBSERVATIONS 
ITHER 

J--------"-"'\·......._. ... _.�---�---�-...::i, --�----------------
. iPECIES SAiVIPLED l 
-----------·----:��.:Oc __________________ �---

□/:NTERPMTATION-

JOCATION 
FORMATION 

DIEBACK FRE..� [
J

-----------'---�---.,.-

SUSPECT D DIEBACK 

. ROLL HO •. 
FR.AME NO. 
FRAME REF: 

. . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . 

SJ\1'fPLE RESULT: ••••••••••••••• 

·� ., --;---:·· ... --:-,�rr, ., ; T.T .-. nT:" •. ,-.,� ,-,.r--.,-..T""'".r"'\ --r: · -�.,.. ,..,'l'T ... -· -..-"T �."T......... ----------- --- -- -- --- -- - --- -- --



70 mm AERIAL FILM FIELD SHF,ET 
FIELD OBSERVATIONS & I 9S.D ,, TISSUE SAMPLE INFORMATION 

--------------·-,,.,,.,,,.,--·------;=,---------------
1 DATE: 

-
NTERPRETER -

FOREST TYPE 
l:HJ.l�arn 'l'OREY

DESCRIPTION
•-sPECT & LOCATION
LASS 

'"'OIL TYPE - ---------·�---__.,,.. __,________ ___, _________________ 

INDICATOR
�-PECIES . . , ., ; 

EATHS . .  

B .• gr�ndis 

Q 
.Xo:rreissei 

. .

GJ. -
M.rcidlei

l2f
P.longifolia

.. □ 
E ,. marginata 

OTHER: ................................ • • 
. . 0 - -----------�--�-·�:::::::::::,i:��-�------------------

·JJIEB.ACK DEATH
PATTERN 
-MONGST� I .• s .• n .. ts '•

�-'.LANT 
DEATHS.

SITE 
°"'ACTORS

YES.._. 

IZf 
SUDDEN
DEATH 

[J 
COPP0CING 

□ 

HO 

□ 

DEATH 
,-1 

... DESCRIBE: .... \ . .,_ .............. � ............ .

..................................... 
• 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

DEATH 
BY ST.AGES

EJ .... 

OLD
AGE

0 

FIRE 

0 
. .... 

EPPIC0RMICS
PRESENT ... " -· -0 - ,: 

cor.it1Et1T s : •••••••.•••••.••••• : ••••••••••.•• 

R��OUGHT WATER 
OUTCROPS PRONE COMP- GAINING 

AREA ETITI:ON DEPRESSION. CREEK 
[J E1 □ □· -·· '•· . □---

' · CONifflElJTS : ••• � •. · • .,. ••••••••••••••••••• 41 .• •. � • ...._ .... .... . _ ........ . .. , __ ..._ 

• c •  .. • •  .. • • c • • • v - • c. • • • • • • •  .. • • • • • • • • • • : ., o • • • • • • • • • • • • • • • 

· ·'" 

------------�----��·-----------------

".POSSIBLE
nrsEASE 
ECTOR 

NOHE 
APP Jill.ENI'.

Et .. 
RO.ADSIDE 

Cl 

TRACK ANIMAL 
0 D 

OTiiER: • . C'- • • • • • ... • • ,, • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

_________ .,,,__ _________ , _________ , -=-,------------,-_....,..,. 
lTHER 

·oBSERVATIONS

JPECIES SAMPLED 
----------,�---·-,.----,-------·-------------·

}JTERPRETATI0N 

,OCATI0N 
FORMATION

DIEB.l\.CK FREE ·f-l ·-' SUSPECT D DIEBACK �

ROLL HO •. 
FRAME NO. 
FRAME REF: 

. . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . 

SMfPLE RESULT: •.•.......•...• 

__________ _...., _______:,, ... ___ ,.. ___ . ____________________ _ 



70 mm AERIAL FILM FIELD SHEET 
FIELD OBSERVATIONS & I e S,D .. TISSUE SP,MPLE INF0RM.ATI0N 

_ 1_-T_TER __ PR_E_T_ER_; ----➔-------·----.J..I_D_A_T_E_: ____________ _

�SPECT & LOCATION 
:LASS 

SOIL TYPE 

"iNDICATOR 
SPECIES 
lEATHS 

.JIEBACK DEATH 
PATTERN 

.. 

-.MONGST� I .• s .• n. ts •.

'LANT 
DEATHS .. 

.... ..

E ., marginata 

0 

YES. 

□ 

NO 

0 
SUDDEN ½ 

. DE
g

H DEATH 

G CJ 

---------------------· 

M ., rcidlei P ., longif'olia 

CJ .0 
OTHER: •••.••••.••••.•••.•••••••••...•••• 

.. ., DESCRIBE: ...... , ................ ; ........ · · • • ·

. ... � ............................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DEATH 
BY ST.AGES 

OLD 
AGE FIRE 

EPPIC0RMICS 
PRESENT .. .. 

□ .... - 0 -□ -'•·--.o
·, c·oPPOCING 

D 
C Of.ifflEl>TT S : • • • • • • • ............. : •••••.•••••.••

-----------:1-----""-----------------------

.. 

SITE 
Tr.ACTORS 

.?OSSIBLE 
DISEASE 
'ECTOR 

ROCK DROUGHT WATER 
OUTCROPS PRONE COMP- GAINING 

J�A ETITION · DEPRESSION. CREEK
D l{J O D --- :-- . □--. 

· · cor,rrm1'TTs : •..•..•• � .......................... � _ ... , _ ....... _ ................ ... 
. .. . .. .  ,. .. .  o c • • • • • • 111 • • • • • • • • • • • • • • • • • • t • ., • • • • • • • • • • • • • • • 

.. 
NONE 

.A...PP Ji.REN'l'.. ROADSIDE TRACK ANIMAL 

Gl. D 
.. .. 

D 0 
., 

,• 

OTiiER: ................................................ . 

__________ ,,_._ ______ , _ __ --------�-----, -..._.-----------,-----: 

)THER 
· JBSERV.ATIONS

_ 3PECIES SAMPLED 

ENTERPRETATI ON 

�OCATI0N 
FORMATION 

DIEB.ACK FREE rr ·SUSPECT Q( DIEBACK D 

ROLL NO. 
FRAME NO. 
FRAME REF: 

, ... ... 
' , . 

. . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . 

-----------�-'---:.---------,..--··--------------------



-

-

20 mm AERIAL FILM FIELD SHEET 
FIELD OBSERVATIONS & I,S.D l> TISSUE SAMPLE IlifFORMATION 

� 

NTERPRETER 

FOREST TYPE 
l'HJJ;.;H.S'l'OREY 

0

DESCRIPrION 
·-sPECT & LOCATION
LASS 

-·oIL TYPE

. 

INDICATOR
"'·PECIES . .  ... � 

EATHS .. 

·mEB.ACK DEATI;I
PATTERN

MONGST� I.S .• D. ts ·-·
-

--

L DATE: 

\!� <(� J 0J J'e__il__ ✓ 

�_) 
•• :w::.£:,W.. . 

�-
B .• g

&
dis

E ., marginata 

0 

YES .. 

[J 

SUDDEN 

- .. .. 

. . 

� 

.:X: o :rr-e i s s e i M.rcidlei P.longifolia

0. □ -□
, .. ... 

OTHER.: ••••••••••••.••••••••••••••••• • • •

PESCR IBE : .... , .• _.,..._ .,_ ••••• � .•.•..•...••• 
HO 

□ 
......................•.•.• -.......•• 
. 
e G • •  a a a • •  a • • •  a a e ■ ■ • ■ ■ ■ • •  a ■ e ♦ a a ■ ■ ■ ■ ■ 

1 DEATH OLD EPPICORMICS 2 

-·

, 

.. 

. 

... 

·.1.L.ANT .. DEATH DEATH BY STAGES AGE FIRE PRESENT._ •' 

0 DEATHS 
·• . 

SITE 
-,ACTORS 

POSSIBLE
T"lISEASE 

'ECTOR 

.... 

lTHER 
OBSERVATIONS

I_J 17 
1-- ·• · . ·□ 0

;; .. 

:Q 
. ' 

GOPPOCING 
□ 

C OlHf.iEl\TT S : .................... : •••••.•••• •· • • 

•;� . ...--,..�.,a.-x:.-,.-a-�.,.-

ROCK DROUGHT WATER 
OUTCROPS PRONE COMP- GAINING 

AB.EA ETITIDN DEPRESSION. CREEK. 

. �r � o □- ·-- , · □---
. COf1KNIEl'JTS : • " -,. • • i • � • O • • -• a e • • • • • • • •  e • ♦ & • ····-" . .... •··· ••.••. N .. _. • •• a ·• ........ 

:1 1. •  .. • • ., • c c- • • • • • • " •  .. • • • • • • • • • • •  .. • .. • • : 111 0  .. • • • • • • • • • • • • • •  

NONE 
APP..ti....'R.ENT

Qt .. 
rtOi'J)SIDE 

[J 
TRACK ANIMAL 
0 Gr 

OTHER: •• •· ............ I • •  ,, . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

··'· 
•/ 

-·

----------.:--�--��·-�------,-----=-=-------------

_·_d_P_E_c_IE_· s_s_A_r_vrPL_E_1 n ___ J:
,-
·. ----,=· ---,---------------------

1'JTERPRETATION. DIEBACK FREE r-r ·SUSPECT □· DIEBACK [2I 

JOCATION A 

Ft-EE� 
I

FORMATION B', I ROLL HO •. . . . . . . . . . . . . . . . 
., ,.-

C .:1 I LC. FRAME NO. . . . . . . . . . . . . . . . 
D I �{.-r:.; . FRAME REF: . . . . . . . . . . . . . . . 
E
F . �-· ··-- _ ....... _;, .. 

G t 1-r_r:- . I 
R 

l 

0 l 81\rlPLE REStJLT: ................
., . CL 

J I 
' I Lt 1 

0 1 2 34 5 6 ·7 8 9 

_________________ ,,,., ______ _ 



lQ._]ml AERIAL FILM FIELD SHEET 
FIELD OBSERVATIONS & I 0 8.D., TISSUE SAMPLE INFORMATION

___ n __ TE_R_PR_E_T_ER ____ � ______________ f _D_A_TE_: ____________ _ 
Ti10REST TYPE -i (\__

-__ 
R
_s_o_R_EY _____ ·��- --......,---�=------------------'DESCRIPTION _ :C- ii -· 

�.SPECT & LOCATION 
. LASS 

--
--oIL TYPE

INDICATOR
�PECIES . . ... , 

·EATHS .. 

DlEBACK DEATH
"PATTERN 

-..

.. 

MONGST� I .s .. n. ts ..

M.rcidlei P ,. longifolia 

lo>-,,= l2I .0 
E.-marginata 

g w:. 
_ _, , • 

��
HER : • • • • • • • • • • • • . • • • • • • • • • • • • • • . • · • • • 

YES. ... NO 

g □ 

. . .. 
DESCRIBE :. ••{•----- ... • . . . . � . . . . . . • · • • • · · 

.......................•..• -........ 
e o e e e e • e e • e e e e e e e • • • e a I e t e • e • • • e a • • 

----------i_,_., ____________________ _ 

·J.":LANT 
DEATHS

SUDDEN
DEATH 

121 
COPPOCING 

□ 

DEATH 

CJ 

DEATH 
BY STAGES

rz1 ..... 

OLD
AGE

0 

FIRE 
EPPICORMICS

PRESENT ... 0' " .. :·□ .-: 
·,

C Ol1/Jl,1E1'TT S : ..................... : ••••••••••.•• 

-----------c---- -·----------:4"'-----------------

ROCK DROUGHT WATER 
SITE 
'ACTORS

OUTCROPS PRONE COMP- GAINING 
PiR.EA ETITIDN DEPRESSION CREEK

[21 a □ □ ---- - - □----
.. C0�1fIB1JTS : ............................... 4 ·.•. fl .• ., .... .. .  __ ........ .. ·• .... AL 

e iD • ., • P '- • • c • • • • • • ' • • • • • • • • • • • • • • • • • • t • o • • • • • • • • • • • • • • • -----------<l>--•---·--�- ---·-------------------

POSSIBLE
T"JISEASE 
'ECTOR 

lTHER 
OBSERVATIONS

dPECIES SAMPLED 

:NTERPRETATION 

- �OCATION 
FORMi1.TI OH

I 

NONE 
APPA..'R.ENT RO.ADSIDE TRACK ANIMAL
□. - - 0 --.. [] 0 -

OTHER : • , .½ � · f\�. • , • • • • • • • • • , • • • • • • • • • • , • • • • • • • • • • • • •

• ' •', ' 

s t�� e\�\ ��� -0\�
� -

-t.�•· .--....· 

DIEBACK FREE -rr ·SUSPEC1' D DIEBACK 0

I I __ ... _ 

, 

I 

d: 
ROLL 1-J"O •. 
FRAME NO, 
FRAME REF: 

. . . . . . . . . . . . . . . 
C

D 
E 
F 
G

R 
r

J' 

. �, 

L, . 
·1 I 

- ---. 

7-1_ I 
-

01 23456789 

. . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . 

SAitPLE RESULT: , ...•...•••...• 



70 mm .AERIAL FILM FTELD SHEET 
FIELD OBSERVATIONS & I ., S.D .. TISSUE SAMPLE INFORMATION

_ ,_1r_TER_PR_E_T_ER ____ -+--------- 7 DATE:

l[OREST TYPE 
- fN  --DE�R--Se'l:T!!"l!!O!!:!!!R'!!!e!EY ____ .... J,c. __ ,�---------------- --- --------------_ . .

• DESCRIPrION
--:--==--------+----�-----,-., _ _,,_ ___ w __ , _______________ _ \SPECT & LOCATION 

:LASS 
-----------��------,----.,,.,.----------------

'iOIL TYPE 

INDICATOR 
�PECIES 
>EATHS

.l)J:EBACK DEATH 
PATTERN 
tMONGST. I .• s .• n .. ts ·- ...

· .'L.ANT
DEATHS.

SITE 
":'ACTORS 

POSSIBLE 
DISEASE 
1ECTOR 

)THER 
OBSERVATIONS 

B .• gr�ndis X .. preissei M.rcidlei P.longifolia

b2l 
.. 

E ., marginata 

D 

YES. .... NO 

□ 
SUDDEN" ½ 

O ·_ -� -□

OTHER.: ................................ • • 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
DEATH OLD EPPICORMICS 

· DEATH DEATH BY STAGES AGE FIRE PRESENT ... 

□ l2l - GJ ... - - - 0 l2I · " -- :Q
- ·,

cb□CIHG COIIMENTS: .\. �:. � .½-:,-�; .. : �� :--aW-.; .. .... . 
ROCK DROUGHT 

OUTCROPS PRONE COMP-
AREA ET IT ION 

WATER 
GAINING 

DEPRESSION CREEK 

. G  . .. . .. .. .. . . . . . . . .  c • • · · · · · · · · · · · · · · • • t • f · · · · · · · · · · · · · · ·

NOHE 
.P..PP Ji.RENT 

121.. 
RO.A..DSIDE 

D 
TRACK ANIM.AL 
D 0 

OTHER: •.•.•........•...•....•...•......•..••••..•..••• 

- ..

----------<·-----------·---�-----------

_J_PE_c_r_
E
_s_s_A_MPL_E_1n ___ ,�l---------------------------

[NTERPRETATI on

. �OCATION 
FORMATION 

DIEBACK FREE ·1-r

--------�---·"-""'·----

·SUSPECT 0 . DIEBACK o

. ROLL HO •. 
FRAME NO. 
FRAME REF: 

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . 

SM!'.PLE RESULT: •••.•...•••...• 



70 mm AERIAL FILM FIELD SHEET 
FIELD OBSERVATIONS & I,S,D ., TISSUE SAMPLE INFORMATION 

NTERPRETER DATE: 
-. ---------1-------------J..---------------

FOREST TYPE 
l'WERSTOREY 

.uESCRI.PTI0N 
\SPECT & LOCATION 
,LASS 

c-,0IL TYPE 
----------�-------------------------__.... 

INDICATOR 
�PECIES · · ··· �
,EATHS 

ff. gr�ndis X.,.preissei M.rcidlei P,.longif'olia 
□ .. □- ---. Q -:□ 

E., mar gina ta 
OTHER: •••••• � •• o� .... � • • � •• ••••••••• • • 

- _______ ..,.__,;:O:;;:;....._...,,,.,_,. _______________ _ 
'.i.JIEBACK DEATH 
PATTERN 

·--

-MONGST� I .• s .• n. ts -..

-LANT
DEATHS

YES.. 

SUDDEN 
. DEATH 

QI 
GOPPOCING 

NO 

□ 

DEATH 

[] 

DESCRIBE: ·••(-................... : ...... • • · • • · • 

. .............................. • .... . 
• 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

DEATH 
BY STAGES 

G ..... 

OLD 
AGE 

0 

EPPICORMICS 
FIRE PRESENT .. __ _ 

-0
,, -- �o -

COt.i]AEl\TTS : .................... : •.•••••••••.•• 

_;. 

---------•-..fi·--���-r-.. ---------·------------

.. 

. -

SITE 
.,,,ACTORS 

.POSSIBLE 
DISEASE 
'ECTOR 

)THER 
OBSERVATIONS 

T 

ROCK DROUGHT WATER 
OUTCROPS PRONE COMP- GAINING 

,4 .ARE.A ETI'J;'ION DEPRESSION . _ CREEK 
lZ1 [2r O □- -··- .: _. □--.

CO�:{�filN·rs : ........ ft (' • " . . . . . .. . . . . . . . . . . . ..  ·-�- � .• 1.. .... ... . _ ......... .. ·• ..... A. 

• c •  .. • •  .. • c c • • • •  .. • c •  .. .. .. . . ..  • • • • • • •  .. • • • t • v • • • • • • • • • • • • • • • 

NONE 
APP.ARENr_ 

D 
--

.. 

RO.ADSIDE 
0 

TR.ACK ANIMAL 
D 

OTHER: ................................. f' . . . . . .. . . . . . . . . . . . .  . 

I 
J 

---------�------

JPECIES SAMPLED 

:NTERPRETATI0N 

�OCATION 
FORMATION ., ,.--

DIEBACK FREE ,-r

A I 
:&, 

C 

D 

E 

_],,_ 
L 

,,. �J > 
• -��y 

, �-
F 
G 

R 
-

r 

J I ! 

SUSPECT D DIEBACK 0 

I 

-� ,_ -�

-

H-+ 

_ROLL no.

FR.AME NO. 
- FRA1�E REF :

. . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . .

SJ\}1-PLE RESULT: •.•.•...•••...• 

01 23456189 

_________ ..__� .. ._......---------------------------
-- ---- -�---------....... .,..,,,....,� rTTTin "'i"")n,.,o,:;,--r.;rr,17, (YD 



1Q_mm AERIAL FILM FIELD SHEET 

FIELD OBSERVATIONS & I,S.D, TISSUE SAMPLE INFORMATION 

NTERPRETER I DATE:

FOREST TYPE 

- m'l"!·�J.l!.:R�S'I�no�R�t�=ry------,+--�,-�---------- ·"'""· ------------.-- · 
'.JESCRIPTION 
-'\SPECT & LOCATION 

LASS 
-- ---------¢--==----..... ---------------------------

�OIL TYPE 

. .LNDICATOR 
SPECIES 
EATHS 

B .• gr{3.ndis 

□ 
X o :rr-eisse i

□.·_
M.rcidlei P.longi:folia

□ D
E.marginata _ ---------�-,_,,;::□

--,-a_.(!..,,. ___ 
o�HER: .................................. .

·.JIEBACK DEATH
PATTERN
MONGST;, I .. s .. n. ts ·-

LANT 
DEATHS 

SITE 
1<1ACTORS 

rOSSIBLE 
DISEASE 
ECTOR 

YES ... 

D 

SUDDEN 
DEATH 

□ 
COPPOCING 

□ 
ROCK 

OUTCROPS 

NO 

□ ............................ -. . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DEATH 

CJ 

DEATH 
BY STAGES 

□., ..

OLD 
AGE 

··□
FIRE 

D 
·,

EPPICORMICS 
PRESENT, __ .. -- D 

'· 

C 01'.il,1E1'TT S : .................... : •.•••••••••.•• 

DROUGHT 
PRONE 
.AREA 

COMP­
ETITIDN 

WATER 
GAINING 

DEPRESSION GREEK 

D □ 0 □- ---- -- _. □--. · COFKffill'JTS : •.••• _. • � •••••.•••.•••••••••••. .-.. � • .._ ....... •�-• .............. ...

• t: • ., • • " • " • • c. • 0 1 • c. • • • • • • • • • • • • • • • • • • t 11o .i • • • • • • • • • • • • • • • 

NONE 
APP.A..."R.EN'l'.. 

□--·

RO.ADSIDE 

[] 
TRACK ANIMAL 
l:J 0 

OTI1ER: • • :,. • . . . . .. . . . . . . . . , . . • . . • • . . • . . , • . • • • • • • • • • • • • •

--�---------.\--------------------.-, ------------�.. 
lTHER 

-0BSERVATIONS

-JPECIES SAMPLED
----------··-------------�·----------------

:NTERPRETATION DIEBACK FREE rr 

,OCATION A. L
FORMATION . •, 

. .
B,.. , --�-
C 

'· -� 

.. .· . ..... 

I 

·SUSPECT D DIEBACK D 

I_ 
ROLL HO •. 
FRAME NO. 
FRAME REF: 

. . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . 

..... . .-. ·�. _.;.. .. ,.;. .. 

SM!.PLE RESULT: •...•..••.....• 



70 mm AERIAL FILM FIELD SHEET 

FIELD OBSERVATIONS & I ,S .D .. TISSUE SAMPLE HJFORMATION 

:HTERPRETER -
. 
FOREST TYPE
�-
1.N lJ.li:RS TOREY

,_)ESCRIPTION 

ASPECT & LOCATION 
!LASS-

qOIL -
-.i.:NDIC.ATOR 
SPECIES . .  ... , 

tEATHS . .  
.. 

.. JIEBACK DEAT;H: 
PATTERN 

· "LMONGST;. r_.s.n. ts ·--

'LANT 
DEATHS_ .. . 

.. 

'SITE 
FACTORS 

-

20SSIBLE 
DISEASE 
7ECTOR 

)THER 
JBSERVATIONS 

� 

I DATE: -

rec=�. 

---

,,.... 

, 

ff. gr�ndis x •. :pr-eissei M.rcidlei P.longi:folia

□ 0. □ .. 0--- .. 

E ,. marginata 
OTHER: ............................. • • • • • 

D 

PE s CR IBE :. ···{•11.A .... 4 • • • • • � • • • • • • • • • • • • • 

YES .... _ NO 

□ □ 
......................•...•.......•• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . .

SUDDEN 1 DEATH OLD EPPICORMICS 
2 

· DEATH DEATH BY STAGES AGE FIRE PRESENT. .. 

0 [J □ ·□ D
+ jj 

··--□ 
- . '

·•· . .

COPPOCING . .... 

CONIMEJ:.TTS : ..................... : •.•••••••••.•• 
D 
ROCK DROUGHT WATER 

OUTCROPS PRONE COMP- GAINING 
JffiEA ETITIDN DEPRESSION CREEK 

D
_. 

□----□ 0 □· ------
C0�1IfA:EI'iTS : •• -• ., • .- ••••••••• ,. ................. � • ..._ ........ ___ ......................

. .. .  � . . ... .  c; � · · · · • • 111 • • · · · · · · · · · · · · · · • • � · � · • · · · · · · · · · · · · ·

.. 

NONE 
.APP liRENr_ RO.ADSIDE TRACK ANIMAL 

□--
.. 

D D 
--

OTIIER: ., ••.•••••.•••••••••••••••••.•••••••••••••••••••• 

-:-- .·. ' 

-·

. 

---
.. 

/ 

•' 

., 

, 

3PECIES SAMPLED I 
---·:-�, 

[HTERPRETATION 

:.,ocATION 
FORMATION 

DIEBJtCK FREE '(-r ·SUSPECT □- DIEBACK D 

'I ! 
F 
G 
R 
r

J 

l
d

±r 
. J __ LJ_) __ I j _,.,.A,,, .. :;:( 1 �t'··:c: 

----.,, t 

� 

Ft
·-

1 

. 
t_l 

,, 

Lj_ 
01 23456789 

_ROLL no.

FR.AME NO. 

FRAME REF: 

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . 

SM/'.PLE RESULT: •.•.•...•••..•• 

, ,  

--------� .......... - ·-·-C"•----------·-----------------



10 mm AERIAL FILM FIELD SHEET 

rnn. OBSERVATIONS & I ,,SJLJISSUE SAMPLE H!FORNLATION 

.,..HTERPRETER -
FOREST TYPE 

-
11'� l)..l!;H.S TOREY 

_JESCRI.PrION 

.ASPECT & LOCATION 
[,ASS 

�OIL TYPE 
-

- ... NDICATOR 
SPECIES · · ··· � 

1EATHS 

JIEBACK DEATH 
PATTERN 

... 

"MONGST� I_.S_.. D. t.s ... 

'LANT 
DEATHS. 

.... -:· 

. 

B.gr�.ndis .X •. preissei 

□ □. ·-

DATE: 

. .. 

M.rcidlei

D

. . 

P ._ longffolia 

.0 
.. 

, 

E.marginata
OTHER: ••••••••.••••.•••••••••••••••••••• 

□ 

YES .. 

□ 

SUDDEN 
. DEATH 

D 
GOPPOCING 

□ 

NO 

□ 

DEATH 

1:.1 

:OE SCRIBE. : _.,\.,.............. • • • • • � • • • • • • • • • • • • • 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . .  . 
• 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

DEATH OLD 
BY STAGES AGE 

□ .... ··□-
FIRE 

0 
·,

EPPICORMICS 
PRESENT .. __ " .. -0

COt.i�flE1'1TS : .................... : •.•••••••••.•• 

_. 

-

.. ... , 
.. 

-----------·:i--,------------------·-------------

ROCK DROUGHT WATER 

oITE 
EACTORS 

�'OS SIBLE 
DISEASE 
"ECTOR 

lTHER 
JBSERVATIONS 

,PECIES SAMPLED 

:NTERPRETATION 

,OCATION 
�

10R1VIATI01'l 

J 

OUTCROPS PRONE COMP- GAINING 
AREA ETITION DEPRESSION CREEK 

D □ 0 □· --· , - □---
. · C0�1rJIEI:JTS : ••.••• _. • � ............................ , •. ..._ ...... ·•-•� ........... ...

• c •  .. • • c. • • • • • • • • • c • • • • • • • • • .. • • • • • • • • i • • • • • • • • • • • • • • • • • 

NONE 
.APP JillENT_ 

□ ...
·• 

ROADSIDE TRACK ANIMAL 

D D 
OTHER: •••.•••••.••••••.•••••••••••.••••••••••••••••••• 

DIEBJ\.CK FREE -r--r . ·sUSPEC".P D DIEBACK D 

I I 

,.. . ,. 

·-1,_ . ROLL NO •. . . . . . . . . . . . . . . . 
C 
D 
E 
F 
G 

R 
r 

J 

-·
l 
-

�� .. ,,._� 
. : ....

_,_,_ 
f_ r 

I 
-

01 23456789 

FRAME NO. 

FRAME REF: 

. . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . 

SArlPLE RESULT: •••.•..••••...• 



70 mm AERIAL FILM FIELD SHEET 

FIELD OBSERVATIONS & I,,S.D., TISSUE SAMPLE INFORMATION 

lTTERPRETER 

FOREST TYPE 

IJ.:W�RSTOREY 
·.uESCRIPrION

\SPECT & LOCATION
:LASS 

DATE: 

-- ---------9-..,,.,..-.._,, _________________________ _ 
SOIL TYPE

-iNDICATOR
SPECIES
IEATHS 

B..gr�dis 

□ 
. .

E ,. marginata 

X a pr-eissei M.rcidlei P.longi'folia

O ·_. □ .0

□ 
OTHER: •••.••••..•••.••••••••••.••..•.••• 

�-------_,_.-=-------=---------------

· .JIEBACK DEATH 
PATTERN 

•. 

JJIONGST� I .• s .. n .. ts . '

'LANT 
DEATHS 

SITE 
-i;,ACTORS 

.20SSIBLE 
:OISEASE 
r'ECTOR 

)THER 
0BSERVATIONS 

JPECIES SAMPLED 
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□ 
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·□
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70 mm .AERIAL FILM FIELD SHEET 
FIELD OBSERVATIONS & I,S.D. TISSUE SAMPLE INFORMATION 

-

-

' 

7JTERPRETER 

FOREST TYPE 
il�lJ..t!.a{ST0REY 

.JES CR IPrI0N
A.SPECT & LOCATION
ILASS 

SOIL TYPE 

.!.NDICATOR 
SPECIES .. ... 

IEATHS .. 

..JIEBACK DEAT;B: 
PATTERN 
,MONGST� I_.s .• n .. !s_

'LANT 

DEATHS. 

SITE 

. . 

. .  

·-

EACTORS 

20SSIBLE
DISEASE 
'ECTOR 

lTHER 
JBSERVATIONS

-

.. 

B .• gr\'indis X .. preissei 
. .  

.□. 
-

DATE: 

. .. 

M.rcidlei

□ 

. . 

-

P.longifolia

.. □ 
... 

E.marginata 
OTH.ER. : • • • • • • • • • • • • . • • • .. • • • • • • • • • • • • • • • • 

D 

.. . 
DESCRIBE : .. •·t•............. • • • • • : • • • • • • • • • • • • • 

YES.. NO 

D □ 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  -. . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SUDDEN 1 DEATH OLD EPPICORMICS 2 
· DEATH DEATH BY STAGES AGE FIRE PRESENT.,_ .. 

-□ [] [] -□- D
:, -

-0
- . ' 

.. . . . 

COPPOCING ·,

□ 
CO�HME1-1TS: .................... : •.•••••• • • •·• • 

ROCK DROUGHT WATER 
OUTCROPS PRONE COMP- GAINING 

.AREA ETITION DEPRESSION CREEK 
��.. ... : 

□---□ 0 D 
· COl!IrA:El'JTS : ................................. • .. � • .._ ....... _ ...................... 

- � · · • • 11. • • · · · · · • • .: • • · · · · · · · · · · · · · · • • i • • · · · · · · · · · · · · · · · 

•.. 

NONE 
APPJ&ENT RO.ADSIDE TRACK ANIMAL

o .. 
. 

D 
.. 

D 0 
., 

.. .• 

OTHER: •. t:'• . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-:'• ,•. ' 

.. 

-·

.... �-

··' 

---

.. 

·-

' 

_;_P_E_c_rE_s_s_A_i'_�PL_E_D ____ .1::,.,,--___ __,, ______________________ _ 

:NTERPRETATI ON 

,OCATION 
FORMATION

DIEB.l'..CK FREE rr _ -susPECT 0 DIEBACK D

A
. • 1$

C 

D 
E
F
G
R
r
J 

I _j_L_ 
. .. 

r '"i, 

.. , --� 

-� - J'""'·
--c_tJ 

l I
--

l 
01 23456789 

ROLL no • 

FRAME NO. 
. FRAriiE REF : 

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

SJ\�tPLE RESULT: •.•.•..••••...• 



70 mm AERIAL FIJ;JJI FIELD SHEET 

FIELD OBSERVATIONS & IrS,D, TISSUE SAMPLE INFORMATION 

"'JIT1ERPRETER 

FOREST TYPE 

11\I I lk:l:{ST0REY 
,_)ESCRIPrION 

ASPECT & LOCATION 
!LASS

$OIL TYPE 

�NDICATOR 
SPECIES · · · � 
�lEATHS 

JIEBACK DEATH 
PATTERN 

•. 

·.MONGST. I_.s_ .. D. ts .,.

'LANT 
DEATHS 

oITE 
FACTORS 

.. :... -::

�)OSSIBLE 
DISEASE 
IECTOR 

)THER 
JBSERVATIONS 

3PECIES SAMPLED 

CNTERPRETATION. 

�OCATION 
· .t?ORMATION

-

.. 

.._:� 

'•' 

DATE: 

B..gr�dis x •. preissei M.rcidlei P.longifolia

□ 
. . 

□. - □ .. D
E.marginata

OTH.ER.. : ••••••••••••.•••••••••••••••••• • • 

□ 

YES ... 

D 

SUDDEN 
· DEATH

0 
COPPOCING 

D 

NO 

□ 

DEATH 

17 

DESCRIBE: ..• -< .............•••• � ••••••••••••• 

. . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .  . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DEATH 
BY ST.AGES 

0 ..... 

OLD 
AGE 

-□

FIRE 

D 
·,

EPPICORMICS 
PRESENT .... 

" ···-□ 

CONil'AEJ>1TS : •••••••••••••.••••• : ••••••••• •·• • 

ROCK DROUGHT WATER 
OUTCROPS PRONE COMP- GAINING 

AREA ETITIDN DEPRESSION CREEK 

D □ 0 □· ...... · □---
. · CO�!ifAEN·".i'S : ••••• _. ....... _ ••••••••••••••• _. --�·-' _ • ..._ ......... _ .. � ............ ....
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DIEBJ\.CK FREE r J 

'SUSPECT D DIEBACK D 

A � 
B, 

D 
E ·

F 

G 
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0 1 2 

-
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ROLL NO .,
. 
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FRAME REF: 

• • . P· • • 
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. . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . .
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70 mm AERIAL FILM FIELD SHEET 

FIELD OBSERVATIONS & I 2S,D., TISSUE SAMPLE TIWORMATION 

IlJTERPRETER 

70REST TYPE 
-

Jl'W.l:!i.H.8 TU.H.�Y. 

DESCRIPrION 

I.SPECT & LOCATION 
v�ASS 

-

,OIL TYPE
-

INDICATOR 
\PECIES . . ... , 

.JEATHS .. 

-

DIE'.BACK DEA� 
1ATTERN 

MONGST;. I.S .• D. ts 

PL.ANT 
T'\EATHS. 

� 

-

�ITE 
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-
.. 

C 

-

-

-

'• 

POSSIBLE 
ISEASE 
8CTOR 

vrHER 
OBSERVATIONS 

SPECIES SAMPLED 

_3TERPRETATIOiif 

r " 

LOCATION 
wlr:JRMATI01'T 

-

.. 

-

-

-� .. ... -.- ... --·.("\'f. ti 
_ . .__ .. ,. ,, 

.. 

. •· · 

.. 

·--

·' ,-

, .. 

DATE: 

-- -·
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-

. - .. � 
.. , 

B.gr�ndis X .,.r:,reissei M.rcidlei P.longif'olia

□ 
. .

□□. .. 0
, . -

E.-.rnargina ta 
OTHER.: ••••••••••••.••••••••••••••..•••• 

n 

PE s GR IBE : __ .,t .......... •· • • • • • • • • • • • • • • • • • • • 
YES. .. NO 

D □ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SUDDEN 1 DEATH OLD EPPICORMICS 2 

· DEATH DEATH BY STAGES AGE FIRE PRESENT .. .. 

D [J □ ·□ -0
;: 

--□ 
- . '

..... 

COPPOCING ·-,
CONHJ1E1'TTS: .................... : ••••••••• •·• • 

□ 
-=-· 

ROCK DROUGHT WATER 
OUTCROPS PRONE COMP- GAINING 

Jill.EA ETITIDN DEPRESSION CREEK 

D □ 0 □· -- - - □---
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APPJ1RENT. RO.ADSIDE TRACK ANIMAL 

0. D
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-

OTHER: •••.•••••.•••••• _ ••••••••••••••••••••••••••••••• 

_, 

DIEBACK FREE □-

A I 

� .... ' 

·SUSPECT D

-

DIEBACK D 
. ,. 1-- • · 

··'
.,, 

,· 

.. 

, 

.. • 

. 

B, ROLL HO •. . . . . . . . . . . . . . . . 
•. 

C FR.AME NO. . . . . . . . . . . . . . . . 

D .,. -� 

. -�·. FRAME REF: . . . . . • . . . . .. . . . •

E ·

L F ··- ·-•·, .... .,,;..,,> . 
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.. 

R 
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]Q-illfil AliEIA1._F i�li Y +..fil,Jl_§_lill.fil: 

FIELD_ OBSERVATIONS & Le_§.D., TlSSUE SAMPLE TIWORM.ATION 

NTERPRETER 

�OREST TYPE 

I --=��--_,.,.�. -- f DATE:I�-> -�-� ,-------:...---

- _ ... n-.D�E.R=s=T=o--R""'E""'Y....---
: _,,_,..,..,,..,,.,.�,.__,..,,.,.=="-=-c,-..,_,,,..,,,__�-----------------

DESCR IPrION l,��,=_,"�-"••---..-.,.,.-_..._,.,,.,.,.....__ .SPECT & LOCATION 
__,1,ASS -------=[' ··"='--'"'--=·�-=s=•-'"---==->-•'�-,_-------------

OIL TYPE 
-----------�- •- __ .. ,...-��----r.-, ..... ,.._.._._,,,__.�-V"'l"l,i;.�--- ---------------

INDICATOR 
,PECIES · · · 
IEATHS 

DIEBACK DEATH 
7ATTERN 

·--

MONGST� I .• s .• n. ts

B. grandi3 P ._ longifolia 

□ · .0 
E ., marginata 

OTI-iEE. : o •••••••••••.•••••• • • • • • • • • • • • • • • 

I 
DES CR IBE : ,.i:-._ • .__,. .,. • • • • • • • • • • • • • • • • • • • 

YES HO 
. 

t_f 11 ___ J i O • • e • .. e e • • t e e t t t t t t t t t 41 t t t t t t t t t t t 
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�

-

E

-
f
-
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_
s
_
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----------1�

�� 
l

�::--:�GES 
. � FOE

.. ,,E:f:�r14
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, I COPP0CING CG"'ME1\Jm'"' • ·, ··... _.. 

0 
l,Jlil 1· • . L V • • • • • • • • • • • • • •.• • • • • •  •· • • • •.• • • • •· • •  

--------w-----1�QC}C .. ,_..-..°}.l�QUG
"
rl�•--•• .. -••••""=--

WATER 
OUTCROPS P�CNE · COMP- GAINING 

SITE 
1ACTORS' 

1,TI.JJ;A E'l'ITION. DEPRESSION CREEK 
cJ rJ o □- --- ·-- -- □--

�c•'-••L•c.c..,.-•o••'••v"•••••'••••••••:•o••••••••••••••• 
u1 

COM�illl\Jj:S : •. � • Cl • ff (' � e • 0 • a O .. Ill O • � •••••••• ·.•. � .......... ·-·� .......... .a. 

---------�•--=--L..=-•-•:.:.·=-·�':'C,..•.:-p••��T,_•� .. �•----------------

1 F[,�,,-.:T' 

POSSIBLE 
)ISEASE 
7ECTOR 

� 
.I,.�'-'-._,.: 

- ,--,. ;-�-I 
. l._J._ . '----

TRACK ANIMAL 
D

. ... . 
. • I .APPJ1.HI:1·a'.. E0ADSIDE 

1 OTHER: o • ,._ • • • • • -� • , • • • , • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

. I ------------.;..---- -------,��-�----------------------
JTHER 

OBSERVATIONS 
------------�--i..-.·-��•or�-,,...::::�-..,�---.. �-------------

SPECIES SAMPLED 

. INTERPRETATION D DI.EB.ACK D 

_ ROLL N"0 •. 
FRAME NO. 

FRAME REF: 

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

SJ\1.�PLE RESULT: ••••••••••••••• 
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