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FOR}IATION. FREOI'ENCY & IONGE\':ITY OF IIOLIOT{S IN JARRAE

EXECI.TI IVE STTHI.TARY

The aim of this study is two-fold :-

l-, To obtain further understanding of the formation of hollows
in jarrah, their  abundance in standing and fal- len trees,
and distribution throughout the northern jarrah forest.

2.  To determine the impact of  Barrack SiLicon Pty Ltd 's
firewood operations on the population of tree ho.Ifows in
the forest.

uore specifically, the hwothesi to be investigated can be
stated as follows :-

Ho.1 Hol low size and frequency (per t ree) is independent of
t ree size, t ree age, and tree dominance status.

Ho.2 Ho]Iow size and frequency (per t ree) is independent of
crown size, crown growth stage and crown condition'

Ho.3 Hol low size and frequency (per t ree) is independent of
f i re evidence/damage & management history.

Ho.4 'Log ho1low' s ize and frequency is independent of  the
amount of  log mater ial  a logging history.

Ho.5 ' I - ,og hol l -ow' s ize and frequency is independent of  1og
type, dimension, state of  decay and f i re evidence.

Ho.6 Barrack Si l - icon's f i rewood gather ing operat ions have no
impact on:

i )  The  s i ze  and  f requency  o f  ho l l ows
i i )  The distr ibut ion of  hol l -ows

The study comenced in t{arch 1990. Since then a Pilot study
has been completed and the experience and findings therein
incorporated into the main sampling program now underway.

Survev Desiqn

* one hectare plots (100*100n0) will be used as the main samPling
unit.

* Sanple plot locations will be limited to those areas
inventoried in 1987 for firewood suitable for Barrack
Silicon's operations (see Appendix 1) -

I t  is intended that by sampl ing areas already assessed for
f i rewood, relat ionships determined by this research may be
correlated with inventory data and extrapolated across a
larqer area of forest.

L.
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* Rainfal]. Gradient

Pl-ots wil] be l-ocated on .l-ateritic highlands in two rainfal-l-
categories - the high and mediurn zones.

Within each rainfal l  category'  one plot  wi l l  be focated in
forest known to have experienced severe wi ldf i re (e.9.  the
Dwel l ingup f i re).

Iog llebris Categories

Plots wiI I  sample three levefs of  coarse woody debris (high,
medium & low) as determined by Inventory Branch's firewood
a s s e s s m e n t  ( 1 9 8 7 ) .

Number of Plots

* Based upon the abowe criteria, six (two rainfall * three log)
plots are required. with one rep].icate, twe]-we plots-

tiethod of Plot Assessment

* Stand Description

A11 trees greater than 30 cm dbhob wi l - l -  be assessed for
specie,  dominance c1ass, dbhob & bofe defects (eg termite &
fire). See Proformat aPPendix 2.

* "Ho1low trees'

One jarrah tree wi l l  be randomfy selected for hol low
assessmen t  f rom each  1Ocm dbhob  s i ze  c l -ass  occu r r i ng  w i th in
the p1ot.  Such trees wi l I  be photographed and descr ibed in
terms of crown dominance, densi ty,  s ize, and senescence; bole
epicormics and f i re scarr ing; and evidence of rot  and f i re on
c t - r r h n  1 a < t  n r n f n r t n a  a n n a n r l i  w  ?r u uILy .

T n  a r i d i f  i n n  h F i l . r h l -  r . \  : l  l  n r i m a r w  h r a n c h e s  o n  t h e  b o l e  w i I I
,  r r e ! Y r r  e

be measured, and dob and core evidence of rot / termites 1.3m
from where they leave the bo1e. See proforma, appendix 4.

* Log Debris

Al l  woody debris greater than Barrack Si l icon's minimum
specif icat ions for f i rewood wi l I  be assessed for dimensions,
hol lows, shel ter,  condit ion and sui tabi l i ty as f i rewood. See
proforma, appendix 5.

* HoIIows

Ground and standing hol lows wi l f  be assessed a1ike.
Parameters to be assessed are hol low t l rpe; cavi ty dimensions;
extent of  nudguts;  evidence of f i re,  termites, borersl  and
habitability. See prof orma, appendix 5.

r



Tree..  . . .nuaber for purposes of relocat ion.
L i w e . .  . . . a l i v e ?  y / n .
Specie.  . .e.g.  jarrah, marr i ,  a l locasuarina'  etc.
D@inance. . . . . . dominance category.
Fire. .  . . .Fire evidence on bole (  di- ]zside, f i rescar,

occluded f i rescar).  :
Temi tes . . . . . .  Te rm i te  ev idence  on  bo le?  y /n .



F
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Tree . .  . . . number .
Dbhob. .  .  .10cm dbhob size c1ass.
Photo. ...A photo of the crown and the bole

fel l ing.
HoIId estmte..The number of potential hollows is

the ground before fe11ing.
Stage.

Cr@n Agseaament

Poaition.
S i z e . .
Density.
B p i c o n i c s . . . . .
Dead branches. .
Eeight.
Depth.

Bole Aa6essment

Eeight.
f i r e . .
Epicoa"mica. . . . .

Str]mp Assessment - postfelling

R o t . . .
F i r e . ,
Age. . .

is taken before

estimated from



S e c t i o n . . . . . .

D i s t a n c e . . . . .

..primary branches are numbered consecutively from
the ground up.

..the distance from the ground to the origin of the
branch at bol-e .

Dob...  . . . the diameter over bark of each prinary branch is
measured at 1.3m from the bole.

Core . .  . . . the  core  o f  each branch is  assessed (e .9 .  so l id ,
mudg'uts or cavity, etc) at 1.3m from the bo1e.

Eol].ows. .the number of hollows on the main branch.
Fire..  . . the severity of f i re evidence on the branch.
D e a d . .  , , ?  y / n .
Condition. . . . . .the condition of the

senescent,  etc )
Stubs. ..the number of stubs >5cm on the main branch.

branch (e. g vigorous '
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APPENDIX 5: L,oq debris

Iog . , .  . . . number  fo r  pu rposes  o f  re loca t i on .
Eo]-lowa. . . . . . . . nurnber of hollows found.
I1 rpe . .  . . o r i g in  o f  l og  ma te r ia l ,  e .g .  bo le ,  s t ruc tu ra l

b ranch ,  e t c .

Decompoaition classification - see appendix 5-a.

Ba rk . .  , . i n tac t ,  t r ace ,  o r  absen t .
Texture. . intact .  part ly soft ,  hard, etc.
Shape, . , .normal-  to i r reguLar.
Colour.  . .or ig inal ,  faded, I ight yeIIow/gray.
Placenent, . . . . .portion of log on ground.
C lass .  . . . 1o9  decompos i t i on  c lass .

F i re . .  . . . seve r i t y  o f  f i r e  ev idence .
Terni te.  .  .  .  .  .  .  .evidence of? y/n.
S a w n . .  . . . e v i d e n c e  o f ?  y / n .
Barrack. . . . . . . . suitable for firewood? y/n.

Shelter - see appendix 5-b

Qua]-ity. . . . . . . . shelter suitability rating.
w id th .  . . .w id th  o f  she l te r  a rea .
Leng fh .  . J -eng th  o f  she l te r  a rea .

Dimensions

W d l  &  W d 2 . . . , . , w i d t h  o f  b o t h  e n d s  o f  l o q  p i e c e .
c i r t h .  . .w id th  o f  I og  cen t re .
I€ngth. . Ientgh of log piece.

i a

t-
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Stage 4
Loose bark

Stage 5
C lean

Stage 6
B roken

Log decomposition
class 2

-e*l#,;W

Log decomposit ion
c lass  3

^-.-4

Stage 8  Staae 9
uown.  s lum p
malel ta l

Snag
stage

Snag
cond i t  io  n

Log
c tass

Hard snag 1

Hard snag 2

5-6 So l t  snag 3

7 S o f t  s n a g , 7 0 %  +
soit sapwood

4

1.9 decomposil'on crass

2

Stage o f  decay Cqarac  ie . ,S t .c  s

Trees  or  snags ,  e rec t  o r  lean ing ,  bu t  hav ing  no
photosynthe t ic  caPab i l i tY

Stand ing ,  dead

Sou nd,  fe l led Logs wh ich  have been recent ly  w ind ih rown or
s t ruck  by  l igh tn ing

n  i . a .  < o r l  f a l l a r l Timber  on ly  recent ly  fe l led ;  pa tho log ica l  cond i t ions .
obv ious  bu i  w i th  tha  inver tebra te  communi ty  absent

Co lon iza t ion ,
cond i t ion ing

Wood mois t ,  no  channe l iz ing  inver tebra tes  present ,
d ip lopods  and o lher  sur f  ace- inhab i t ing  inver tebra tes
oresent '  b lue-s ta in  lung i  p resent '  myce l ia  o l
imper fec t  fung i  p resent ,  l i i t l e  d isco lo ra taon

Channe l iza t ion Presence and coloniza't ion by channelizing
invertebrates, specifically termites, carpenter anls,
and oassa l id  beet les

Succession and
secondary
colonizat ion

Colon iza t ion  by  channe l iz ing  inver tebra tes  and la rge
numbers  o f  in ie r tebra tes  w i thout  channe l iz ing
mouthparts, soil-dwell ing microarthropods,
oredatbrs. earthworms, large amounts of fecal
ha ter ia l ,  so i l ,  and  h igh  d ivers i l y  o f  m ic rob ia l
communi ty  w i th in  channe ls

Maceration Extensive fungal rizomorphs, root invasion, soil and
f ecal material;logging chambers, secondary
coloniz ino inver tebiates,  fungal  dominance obvious

l ncorpora t ion Wood no longer recognizable by species,20.to 30
percent soil mixed inlo wood, mass or mycella'
iibrous and woodv root systems colonizing
throughout

< &P( 6F Ar-fZ t. G^4L 1?,R!, Aa.c-\LUr,(UfLF- |,lAr.$:{!O0rZ- Nor <<l . *-?f 9?n
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A?PENDIX s-S: HAgrTAf (.}3Fc\e oF rD6s g- €Nh6rrE

Figurc 42. A class 2 log showing some of the structurcl teaturcs impo ant to wildtite.

Figurc 43. A c/ass 4 log showing ad-
vanced stage al decay and some ol the
sttuctural Iealures impottant to wildlile.

Figurc 49. The amount of cover provided
by logs for small vedebrates is directly
rclated lo size ot the log: the larget the
log, the longer it takes to decompose and
the longer it provides etfective cover.

Figure 54. A log otiented along the con.
tout ol a slope. The upstope side is tilled
with humus and inorganlc debtis which
allows small vettebQtes to tunnel along'
side. The downslope side provides pre
teclive cover far laryet vettebrcles.

i 3
i e
I ,t"

Figurc 40. The potential use ol a snag by
wildlile depends on its diameter and
height.

The trunk provides
a food source for
woodpeckers, parl icularly
pj leated woodpeckers.

The root wad is used by
f lycatchers for perching,
by grouse for dusting, and
by jLlncos for nesting.

Elevated areas are
used as lookouts
and leeding sites.

The spaces between loose bark
and wood are used as hiding
and thermal cover by invertebrates
and small  vertebrates, such as the
Pacif ic treefrog.

Lambs are used as
perches, and if hollor4,
as nest cavities.

Protected areas under the
log are used as nesting
cover by grouse and as
hiding and thermal cover
by snowshoe hares.

Elevated areas are much
reduced but are st i l l
used as lookouts and
feeding si les.

Low soft areas are used
by grouse for dusting and
by deer and elk for rest ing.

Sott wood is used by squirrels
for storing food and by deer mice
lor constructing burrows.

Number of cavity
nesting bird species
us ing  snags  th is
size: 24

Snag 2 Number of cavity
He igh l :  11 .6  m  nes t i ng  b i r d  spec ies

(38 ft)  using snags this
D.b.h.: 30.5 cm size-.22

(12  i n )

n € 9 . ?  6 1 .  ^ t o t .  < ^ - a < f  - - - . , . ^ z
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EoIIow. . . number.
Section. .when assessing trees - what height section hollow

is found in.
Ipg . . .  . . . nu rnbe r  when  assess ing  l -ogs '
lYp . . .  . . . t ype  o f  ho l - f ow  ( i l l us t ra ted )  '
G ia . .  . . . c i v i t y  ma te r ia l -  i s  dead?  Y /N '

Cawity dimens ionE

Entry.  . . .minimum entry width'
Dept l .  . . .depth of  hol low- cavi ty '
Di-an..  . . .d iameter of  hol- low cavi ty '
; 4 t . . .  . . . dep th  a t  wh ich  cav t i y  d iamete r  i s  t aken '

uudgrrts - see aPPendix 6-a

Depth. . . .dePth of  nudgut cavi tY'
Type . .  . . . r a t i ng  o f  dens i t y  o f  mudgu ts  '

Dob . . .  . . . d iamete r  ove r  ba rk  o f  cav i t y  b ranch '
F i re . .  . . . ev idence  o f  f i r e  i n  ho f l ow?  Y /N '
Firescars.  .  .  .  .  .  cavi ty is associated with a f i re scar? Y/N

Telmites. . . . . . . termite evidence? Y/N'
Bo re rs .  . . bo re rs  ev iden t?  Y /N  '
we t , . .  . . .was  the  ho l - I ow  p ro tec ted  f rom s tem f l ow /wea the r?

Y / N .
Habitabi l i ty.  ' .1-3 rat ing of  habi tabi l i ty '
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APPENDIX 6: Hol lows
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The Avaiiabiiity and Dimeirsions'of 
' "

Tree Hollows that Provide Nest Sites
for Cockatoos ( Psittaciformes)
in Western Australia

D, A. Suunrh'rt. 1. Snti th und l tn F.ttrLk r

Dil isbn of  Wikl l i fc  Rcscnrch.  CSIRO. Cl . r loo Rd l lc lco.  \ ' r l lc l .  w A 6{ l :6

For  c i re l l  h ( ) l l ( r \ \ :

{ l )  l l c igh t  o f  cn l rancc ls )  l ( \  h { t l l ( ) \ \ '  l r ( )n r  g r ( ) t lnd  (L ) :

( 2 } A s p c c l o | . c n l r 0 n c c ( s ) ( } | ( l h t . d i r c { l i o n l 0 \ \ ' a r d s $ h i ' . . | l t I t c c t t { r i t t t . c I l t c t s ) :
(- ' l) l lorizontal dilmctcr of tnlrJncc(s) {(;):

(41  vcr t i ca l  d ia tnc ter  ( l f  1111nn1g(s)  ( / / ) .

t5 l  In tc rna l  d iamcter  o f  h t t l loq '0  5  n r  hc los  thc  en l r lncc ls )  ( / ) :

(6 )  l )cp th  o { '  ho l low (J )
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Fig.  2.  Measurements taken on the sunel  t rccs and thei r  ho l lo$s:  , { -  he ight  of  t rec:  8 .  hc ight  f rom

ground ro base ofcanopy: c. diamcter ofcanopl: D. circumference of trec at brc:rst height: f. height of

entrance of hollo* from ground: .F. asPect of hollou entrance: G- horizontal diameter of hollo$' entrancc:

H- vertical diameter of hollor.r,entrancc: /. diamerer oI intcrior of holloq 0 '{ m bclou lhc c'ntrancc: -'l-

deoth of hollorr'.

I
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I ' fACKO\I 'SKI:  O^TTOGENY OF TREE HOLLO\\ 'S

Fig. 6. SchztnalX bau;ng oJ Discction Fca.turcs. Fauna s)'mbols as for FiSure 5. Ne'ts which- 
appear to hang in mid air in Figure 6 and mudguts similarly in Figure 5 are held in
bends not acco-unred for in two dimensional drawing. Rainlatcraccr'rmulares in some
elbowjoints by running along the underside of branches and into elbow-i:int hollows
ifthere is insufficien! callus outrro*1h !o shield tie hollo\r.
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(3)

i ''Hollaws, Histograms showing. average number of
hollows in Blackbutt trees ofdifferent size. Unshadedhollows in Blackbutt trees of di
represents small hollows, liglrepresents small hollows, light 

' 
shading represents

medium hollows and heary shading represents large
hollows plus stem hollow complexes, see text for size
definitions, Bracketed figures above column indicate
sample size.
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