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SUMMARY

FrJ.ncipal components analysis was used to
inves t iga te  p lan t  g roup ings  in  1990 ha  o f  ja r rah  fo res t
where  the  so i l  had a l ready  been in tens ive ly  surveyed.
The assoc ia t ion  o f  p lan t  g roups  and so i l  t vpes  was
examined w i th  a  v iew to  subs t i tu t ing  , regeta i ion
descr ip t j .on  fo r  the  more  arduous so i l  p ro f i le
descr ip t ion  in  a  b road-sca le  fo res t  s i te  survey .  The
assoc ia l ions  de tec ted  r4?ere  no t  found to  be  cons tan t
enough fo r  vegeta t ion  descr ip t ion  a lone to  be  re l iab le ;
however ,  vegeta t ion  descr ip t ion  cou ld  cer ta in ly  be  used
to  reduce the  amount  o f  so i l  inspec t ion  requ i red .
F j .e ld  c lass i f i ca t ion  was nade prac t icab le  bv  the
des ign  o f  a  spec ia l  fo rn  fo r  record ing  da ta l



INTRODUCTION

A method of  re lat ing vegetat ion to
s l te  and of  us lng th is  re lat ionship to
predlc t  the succeas of  eBtabl iBhnent  of
Pinus pjnaster plantations was develoPed
fox the nor thern swan coasta l  P la in of
Western Austra l ia  by Havel  (1968)  .  In
the planning of a broad-scale
reconnaigsance to del ineate land sui lab le
for  p lantat ions of  P inus radiata in  the
Donnybrook Sunkland in the extreme south-
west  of  western Austra l ia  i t  was
considered desi rable to  make s imi lar  uae
of  vegetat ion as an ind icator  of  s i te
char  acter  i .a t  ics  and of  s i te  Potent ia l .
s ince the vegetat ion of  the sunkl -and iE
st ructura l ly  nore uni form than that  of  the
northern Sr,i,an coastal Plain (Mccutcheon t
1978)  i t  was recognized that  vegetat ion
structure would be of  l imi ted use in
aer i .a l  photo in terpretat ion for  s i te
nappLng. Hovtever, lb was hoped that
vegetat lon a5Bessment  could be subst i tu ted
for  labor ious sol l  prof i le  descr iPt ion on
f le ld  t raverses for  contro l  o f  the
interpretat ion.

FIGURE I :  Dis t r ibut ion t r i th in  comPonen!
space of  Sunkland ind icator  species,
conponents 1 and 2 (see Appendix IV
for  species key)  .
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An intenelve Eoi l  surv€y had b6on
carr ied out  on an area of  l99o ha as a
pre l imlnary !o  the p lanned reconnalsaance,
and the soll profileE recorded had be€n
clasai f led for  mapping purpoees ln to
seven 60ll t]r!)e8 (Mccutcheon, 1978r and
Appendlx I ) .

Concurrent ly  wi th  th ls  so i l  survey,
the vegetation was aEi6es6ed in terms of
Ehe fo l lowlng abundance acale.  (Treea
were assessed wi th in a 20 m radius and
e h r u b s  w i t h i n  a  1 0  m  r a d i u s . )

l .  Rare occurrence
2. Not common
3.  jo t l  comnon but  not  present  a l l  around
4.  3o-5o* l  present  a l l  around
5.  > 5o8r  predominant  a l l  around

Seventy-two species corunonly present
on the area were recorded.  The resul t ing
data were analysed by means of  Pr inc ipal
conponents analys ls .  on the bas18 of  th iE
analys iEr  s lx  vegetat ion types w€re
ident i f ied.

A second in tensive soi l  survey was then
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carr ied out  over  92o ha to sample in
par t lcu lar  so i l  type 6 (a so i l  type not
vre l l  represented in  the f i rs t  aurvey)  and
to co l lect  fur ther  vegetat lon data.  Some
parameters and sone coded, non-Parametric
character ls t ics of  the soi ls  r , rere inc luded
ln the prlnclpal components analysie of
theae data.

This  paper  f i rs t  repor ts  the
re lat ionship between vegetat ion type and
si te  condl t ions ev ident  f rom the analys is
of  the f i rs t  ln tensive survey,  and then
descr ibes the appl icat ion of  th is
re lat ionship,  modl f ied by the resul t8  of
the analysis of the second survey, to the
development of a special form for recording
si te  descr ip t ion in  the f ie ld .

ANALYSES AND RESULTS
Vegetation types

The nuner ica l  output  of  the pr inc ipal
..:omponents analysie can be converted by
an auxiliary conputer program developad
by Havel  (1975)  in to a two-d lmensional

FIGURE 23 Dlst r lbut ion wi th ln
component apace of sunkland
indicator species, components 3
and 4 (see Appendix IV for
species key)  .
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diagram i l lust rat ing th€ d is t r ibut ion of
the sample plots in relalion to trro
componentB, which nay or may not be
ecologlca l  gradients.  In  th is  s tudy,
components l and 2 and conPonents 3 and 4
were considered jo in t ly .  The d ls t r lbut ion
of  lnd lv idual  p lant  species wi th in th is
f ranework wag used to eatabl iah s ix
species groups or  types (Appendix I I ) ,
menbers of each of which were more
frequent ly  associated wi th each other  than
wi th the nenbers of  o ther  groups.  The
groups were not  considered suf f ic ient ly
d iscrete to  be cal led associat ions,  but
were geen a6 Eegnents of a continuun.
The component loadings, r,rhich relate
individual species to each other on the
basis  of  the i r  jo in t  occurrence'  a lso
helped in the forrnalion of these group8.

Exarnples of the relationshipg of
Epecies to each other in lerns of component
loadings are g iven in  F igures I  and 2,
which are graphs constructed us ing the
conputer  output  f rom a Later  analys is .
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These load ings  were  a lso  used to
cons t ruc t  a  four -d  imens iona l  mode l  (Have l ,

I 9 7 5 )  ,  w h i c h  r e p r e s e n t e d  i n  a  n o r e
imned ia te ly  conprehens ibLe way the
re la t ionsh ips  be tween the  spec ies  '

once the  spec ies  whose occur rence l tas
ob l iga tory  o r  pern iss ib le  in  each
vegeta t ion  type  had been dec ided upon '  the
spec ies  group ings  recorded a t  each o f  lhe
in i t ia l  survey  s i tes  were  ass igned
vegeta t ion- type codes  and were  p lo t led  on

an over lay  to  the  so i l  p lan  so  tha t  the
d is t r ibu t ion  o f  so i l  and  vegeta t ion  types

cou ld  be  conpared.

on ly  253 o f  s i tes  were  l i s ted  as
s u p p o r t i n g  p u r e  t y p e s .  v e g e t a t r o n  a t
most  s i tes  was typ i f ied  by  combina t ions  o f

le t te rs t  the  need to  use  conb ina t ions
ar ises  ou t  o f  the  fac t  tha t  the  vegeta t ion
forms a  cont inuum,  wh ich  does  no t  fend
i tse l f  to  s i rnp le  subd iv is ion .  The
convention was adopted that the dominant
vegetation type would be shown by the
f i r s t  l e t t e r  a n d  t h e  l e s s  i n p o r t a n t
in f luences  by  the  succeed j "ng  le t te rs .  The
nosL common secondary  in f luence in
combina t ion  was the  type  G,  occur r ing  on

4 7 3  o f  a l l -  s i t e s ,

Aff init ies of vegetation and soi l
The re la t ionsh ip  o f  vegeta t ion  to  so i l

was  then inves t iga ted ,  The a f f j .n i t ies  o f
some spec ies  fo r  par t i cu la r  so i l s  a re
e a s i l y  o b s e r v a b l e  i n  t h e  f i e l d '  a n d  s u c h
observa t ions  prov ided the  f  i r s t
exp tora t ion  o f  the  grad j .en ts  d isp layed by
the  ana lys j .s .  on  conponent  I  o f  the
ana l -ys is ,  spec i .es  segrega t ion
d i s t i n g u i s h e d  i n  p a r t i c u l a r  a  g r o u p  o f
spec ies  found on  deep '  leached sandy  so i l s
f rom spec ies  on  sha l lower '  i ron-ox ide-
c o a t e d  s a n d y  s o i l s  o v e r l y i n g  l a t e r i t e .
spec ies  a l ignment  on  conponenc 2  appeared
to  cor respond to  a  g rad ien t  f rom sandy so i l s
to  loamy so i l s ,  However '  the  la t te r  end
o f  t h i s  g r a d i e n t  a l s o  e x h i b j . t e d  s p e c i e s
occur r j .ng  on  grave l l y  so j " l s  v r i th  s t ronger
i ron  ox ide  co loura t ion  o f  the  so l ]
par t i c les .  lhe  component  3  g rad ien t

appeared to  be  assoc ia ted  w i th  a  t rend f rom
dr ie r  s i tes  to  wet te r  s i tes  and f ron
g r a v e l l y  t o  9 r a v e l - f r e e  s i t e s .  w i t h  p a l e

co lour  as  a  secondary  fea ture .  Component
4  seened to  be  a  fu r ther  express ion  o f
the  d i f fe rence ev ident  on  component  I
be tween the  leached,  g rave l - f ree  so i l s  and
the  more  fe r t i te  o f  the  qrave l l v  so i l s .

These deduct ions  as  to  the  eco log ica l
g rad ien ts  represented  by  the  mathenat ica l l y
deri.ved conPonents wele tested by

cons t ruc t ing  s imp le  l inear  r  egr  ess  ion  s

bet i reen edaph ic  a t t r ibu tes  and the

cor respond ing  component  scores  a t
j .nd iv idua l  sanp le  po in ts .  A t t r ibu tes  such

as  co lour  and tex tu re ,  wh ich  cou ld  no t  be

descr ibed in  quant i ta t i ve  te rms,  were
ranked and a  nurnber  code was ass igned to

them (Append ix  I I I )  '

The sanple poj.nts were grouped and the

data  fo r  each group averaged be fore
a t tempt ing  cor re la t ion  ana lys i .s .  Each
group cons is ted  o f  the  sample  po in ts

represented on a column or row
cor respond ing  to  a  component  score  on  the
two-d  imens iona l -  d iagram ear  1 ie  r  descr  ibed.
Negat ive  conponent  scores  were  e l in ina ted
by  tak ing  the  ex t reme negat ive  score  as  the
p o i n t  o f  o r  i g i n  ( z e r o ) .

The correlations betl{teen component
scores  and var ious  edaph ic  charac ter is t i cs
are  shown in  Tab1e 1 .

A fu r ther  method o f  s tudy ing  the
d is t r ibu t ion  o f  vegeta t ion  was to  assess
an average vegeta t ion  type  fo r  each group

of sites displayed on the two-d irnens ional
d iagrarns  nent ioned above '  Th is  was done
by sub jec t lve ly  cornb in ing  the  vegeta t ion-
type codes that had been assigned to the
i n d i v i d u a l  s i t e s .  F i g u r e  3  i s  t h e  r e s u l t
o f  th is  p rocedure  fo r  conponents  I  and 2 ,
and i l lus t ra tes  tha t  vegeta t ion  types
over lap  in  d is t r ibu t ion  ( in  the  same way
a s  d i d  s p e c i e s  d i s t r i b u l i o n s )  .

Where  the  types  a t  a  g roup o f  s i tes
var ied  cons iderab ly  a  mul t ip le  cod ing
was adopted .  I t  shou ld  be  no led  tha t ,
par t i cu la r ly  a t  the  cent re  o f  the
continuum on conponents 1 and 2, some of
the  mul t ip le  cod ing  ( fo r  example  DGC,  FGD)
wou ld  be  reso lved on  the  bas is  o f
components  3  and 4 .  Sorne mul t ip le  cod ing
cannol, hor,tever ' be avoided.

The var ious  s tud ies  o f  the  re la t lon-
sh ips  be tween ind iv idua l  spec ies  and
so i l  t ypes  and be tween groups  o f  spec ies
and so i l  t ypes  gave r i se  to  the  ser ies  o f
g e n e r a l i z a t i o n s  l i s t e d  i n  T a b l e  2 .

Us ing  these genera l i za t ions  as
s tandards '  i t  was  found tha t  nany  o f  the
s i tes  suppor ted  vegeta t ion  types  tha t  d id



TABLE 1

Cor re la t ions  be tween edaph ic  charac ter is t i cs  and
vegeta t ion  d is t r ibu t iona l  g rad ien ts  (componenLs)

F r l r h h  i  ^

Name

r S o i l  v o l u m e '
(max)

'Soi1 vo lume'
( m i n )

'Soi l  vo lume I
(min)

Min j.mum depth

Gravel  3

Limi t ing hor izon (a)

tso i l  vo lumel
( n i n )

'Soi l  vo lume I
( m i n  )

Texture (a)

Texture (a)

cravel  g

Colour  (a)

tAlFe factor l

charac ter is t i c

Express ion

t a  ) ]

fs i tes l imi ted by la ter  i  te
excludedJ

pnartow s i tes not  l imi ted
by later itel

faverage _of upper and
lower A2l

flower l, onty]

c B  x  1 2 1
Min.  depth to
concret ions

G g x 1 2 I x T 2 x C 2  ( a )
Min.  depth to l  in i  t ing
hor izon

Measures  o f  cor re la t ion

r  t  d . f
Vegetat ional

gradients

c l

CI

c l

c l

ci"

c1

c l

c2

c2

c2

c3

- o . 9 8 1 2 * r < *  2 7 . 3 7  1 8

-o.9723***  L7 .  6B 18

-o.9 '122***  17.61 18

- o . 9 6 1 8 * * *  1 4 . 9 1  I B

o . 8 2 4 1 * * *  6 . L 7  l 8

o . 7 7 9 6 * * *  5 . 2 8  l B

- 0 . 5 9 9 9 *  2 . 4 9  1 I

- o . 1 1 4 8  N ,  S .

o , 7 5 6 5 * * *  4 . 7 7  L 7

0 . 7 3 3 2 * * *  4 . 4 5  L 7

0 . 6 2 4 *  2 . 5 7  L 7

0 . 5 9 6 8 * *  3 . O 7  L 7

- 0 . 7 5 7 8 *  2 . 8 4  6

0 . 9 5 6 2  * r ,  6 . 5 3  4r A l F e  f a c t o r l

(a)  for  lank codes,  see Appendix I I f .

c  = gravel  r  = corre lat ion coef f ic ient
T = texture t  = Student ts  t
C = colour  d. f .  =  degrees of  f reedom

D nax.  and D min.  are respect ive ly  the maximum and mi .n imum deplhs obta ined in  three
probings at  a  s iLe,  to  a physica l ty  l imi l ing hor izon.



FIGURE 3: Vegetation type distribution in relation to plot scores* on domponents I
and 2 (based on two-d imensional  d iagram of  p lot  d is t r ibut ion)  .
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TABLE 2

Edaphic affinit ies of Sunkland vegelation types

G F F G I G C

GF GDF GF GF

Vegetatron
type

EdaDhic character  is t ics

c

D

Deep sands (> 1210 mn) r highly leached; well drained

Deep sandsr highly leached; moister

Deep sandst  s l ight ty  more fer t i le t  prone to excessive
wetness in  winter

Deep,  heavier- textured soi ls  ( inc luding s i l ts)  t  may be
nore fer t i le ;  associated wi th fa i r ly  wel l  dra ined 9u1ly
soilsi some species tolerant of high iron conlent in
soi l

soils of internediate depth; heavier texture than for A to
Di generally poorly drainedi iron content of soil may be
n 1qn

cravelly soilst species may vary according to soil texture
and drainage



not conform to the mappdd soil type. The
most  f requent  d iscrePancy was the
occurrence of  species ind icat ive of  gravel
on sites h/here no gravel had been mapped.
However,  a  s tudy of  prof i le  descr ip t ions
expla ined most  of  these d iscrePancies
as the resul t  o f  var ia t ions in  prof i le
nornally accepted in soil mapping and of
lhe inc lus ion of  smal l  enc laves wi th in
rat ional ized larger  areas on the p lan.
Si tes where th is  explanat ion could not  be
appl ied anounted to 278 of  a l l  s i tes.

A sununary of the occurrence of
vegetation types on the various soil
types is  g iven in  Table 3,  a long wi th
subjec l ive assessments of  goodness of  f i t .

I t  can be seen that  the vegetat ion
usual ly  occurred as mixed rather  than
pure types and that the same conbination
:ould occur  on d i f ferent  so i l  types '  but
that  there L 'as b ias in  the f requency of
occurrence,  cer ta in vegetat ion types
being rnore f requent ly  found on cer ta in so i l
types.

It lras concluded that vegetation could

be used as  an  a id  !o  the  recogn i l ion  o f

soil type but would in nany cases need to
be supplemented by descriplion of one or
two soi l  prof i le  features.  The need for

th is  would be decided on s i te '

Field recording form
Recording of survey data in a field

book and of sPecies abundances on a form
bear ing an a lphabet ic  l is t  (such as that
in  Appendix I I )  was considered unduly
cumbersome. Fur . thernore,  the use of  a
t . ransparent  over lay to  the record ing
form indicat ing the obl igatory,  probable,
perrn iss ib le and prohib i ted species for
each vegetation type would have been
awkward and time-consuning in field work.
Accordingly, a forrn that vrould facilitate
record ing and assessnent  of  vegetat ion
type was designed.  The reverse s ide of
the forn served for recording survey and
topographic  deta i ls .  The l is !  o f  species
had been revised prior to ehe second
intensive survey by e l iminat ing less
useful species and i.ncorporating some
others (see Appendix IV) .  I t  is  rest r ic ted
to indicator species whose form and
foliage make then recognizable at any tj.ne
of  the year t  f lora l  characters are not
necessary for  recogniL ion.  The species

TABI,E 3

co-occurrence of soil tyPes and vegetation types

*  where possib le to  speci fy ,  ' ideal '  vegetat ion tyPe for  the soi l  is
under l ined

soil tyPe Vegetatlon
tYPesi

8 o f
s  i tes

Cornmen ts

G,  GC, GD 88 Conforms !o expectat ion
AG, CG L2

AG, cG, DG, FG 85 Not  regarded as non-conforming
GS, GC, GD 15

C IO APparently non-conforming
CG. DG' FG 80 Conforming
GC, cp' c lo Extremely non-conforming

A, C, D 68 Conforns moderatelY well

CG, DG 28
GC, GD 4

F, FD, FG 44 Less than half conforming
D, CG, DG 40
G F ,  G C ,  G D ,  G  1 6

E,  EG 45 High inc idence of  G not  surpr is ing -

FD'  FG 55 due soi l  tYPe def in i t ion



are f requent ly  recognizable af ter  contro l led
burn ing,  so that  rougb est imates of
abundance can be made even under these
cond I  t ions .

Sonie so i l  character is t ics subj  ect ive ly
quant i f ied us ing the nurner ica l  ra t ing scale
in appendlx fV were inc luded as s i te
at t r ibutes in  the second pr inc ipal
components anaLysis .  The output  f rom
this  analys is  vras used as the basis  of
the fornrs des j .gn.

The layout was devised so that types
having species most  l ike ly  to  occur
together in the fietd were placed in
proxinity, and so that within each tyPe
species were ranked in  an order  of
l ike l ihood of  jo in t  occurrence ( r ig .  4)  '
Because it had been accepted that
descr ip t ion at  most  s i tes requi red a
combination of vegetation types, the
number of species needed to define each
type was reduced.

Eucalyp!us
negacarpa

Eucafyptus
pacens

Thonasia
grandi f lo!a

Acacia
obovata

Hakea
l issocarpha

crevi l lea
pu1che1la

Dav iesia

LeucoPogon
vert ic i l la tus

Bossiaea

Leucopogon
capi teLlatus

llovea
chor izeni fo l ia

Isopogon
sphae!ocephalus

Adenanthos
barbi9era

Hibbert ia

Tetratheca

Persoonia
longi fo l - ia

^tr'* J ""e

.o";1i!""v-n""1;-"o

l I ibbert ia
quadr icolo!

Kingia
austra l i .s

Eypoca lynuna
angust i fo l iurn

Agonis
l inear i fo l ia

Xanthorrhoea

B e a u f o r  ! i a
sparsa

MelaIeuca
p r e l s s l a n a

Dasypogon

Agonis
parviceps

s t i  r  l ing ia
Iat i fo l ia

LePtospernun
crassrPes

Leptospe!mun
el l ipt icun

H i b b e r t i a
pachyrrhiza

Daviesia
incrassata

Dasypogon
bronel i . i fo l ius

Pul tenaea
rel iculata

Adenanthos
obovata

Adenanthos
meissner i

.-:{"T:t{/"
Abundance scale

1.  Rare occurrence
2. Not cofiunon
3.  3ogt  conmon but  not

all around
present

around
al l  around

4
5

3O-5O8;  present  a l l
>  5ogt  predominant

Block :

s i t e  n o :

Vegeta l ion type:

FIGURE 4: Form used to record species abundances



The sequence in  the form runs f rom the gpecies sequence in  !h i6 type.  I ts
type A on the very dry, highly leached range overlaPs partlally that of type c.
6andy solla, through type c on the no16!er
aandy solla to type D on the wet, aandy The end group wj,thin tyPe D'
gltes. The leached characteristic ls comprleing MesoneLaena xexragona ' Iiakea
less lmportant for Bpecies of the moist cetaxophgTTa and 8ar&sja TittoraTTs ' wa't
ha l f  o f  type c but  is  again prominent  on p laced to ref lect  i ts  ecologica l  a f f ln i ty
s i tes c lass l f ied as type D.  Type E occurs wl th the specles of  tyP€ ! ' .
on the a l l ty ,  moist  Boi ls '  but  one of
its indlcatorst Eucalgptus patens, can Agonis parviceps and stitl ingia
algo occur with type D. Type F includes TatifoTia were eubjectively placed between
specles dominant on heavier-textured types c and D. The former species waa very
solls, and because of the inftuence that conrnon and showed an aligrunent with various
thls edaphic feature can have on noisture groups depending on the component studi€d,
re lat ionships somecf  i ts  species can a lso r r th i ls t  the second was of  in f requent
occur with types D and E. TyPe G contains occutrrence and for that reason was not
at  the upper  end species occurr ing on re l iab ly  ass igned by the computer  analys is .
loany,  gravel ty  so i ls ,  and at  the lov. ter  The main ef fect  o f  the presence of  these
end species occurr ing on sandy,  gravel ly  two species is  an ext ra b ias towards tyPe
soil6. The latter species often occur on c and away fron types G and F.
6 i te6 domlnated by species of  types A'  c'rd D' , ..1'l'.1.?'i:l:'::'::::'13='.ll"l"'n"n'n'"

With in each type a rat ional  ranking of  posi t ion in  the landscape (occurrence on
species was achieved by consider ing the or  near  dra inage l ines)  '  v r i th  El ight
species factor loadings and by applying trends apParent. Acacia nooreana occuples
subjectlve judgernent. somevthat higher site6 than E. negacatpa

ot  E.  patens.
The most proninent component of the

analys is ,  ident i f ied as corresponding to Type F sPecies,  which were fa i r ly
the range f rom deep,  wel l  dra ined,  h ighly  uni form wi th respect  to  components 2 &nd 4t
leached soi ls  to  6ol ls  of  lesser  depth were ranked on component  3.  This
ov€r  an lncreaslngly  ef fect ive l imi t ing corresponded to s l lght ly  decreasing dePth
hor izon,  was used to rank the species of  o f  the (Al  *  A2)  horLzons '  heavier
eandy soi1s.  texture of  the lower A2 hor izon rnd an

For rype A, a rrend in rhe masnirude ;X:iTr::":he 
6mall amount or tateritlc

of the Fpeci€s toadings on comPonen! 2 of
the analysis was attributed mainly to a The specie6 in the upper group of
decrease in the coating of colloidal iron type c were recogni.zed as having afflnlty
.xlde on sand grains and to increased with type l', and were ranked on comPonent
repth of  th is  teached sand f ree of  2 ,  which wae probably a ref lect ion of  th6
tater i t ic  concret ionary mater ia l .  The t rend of  decreasing dePth to,  and
sequence was modified by shifting Banksia greater anount of, laterite grav€l ln the
atterruata to the end, eince lhat specles soil profile. xanthotrhoea graciJ,is and
is the nost noticeable indicator of the stgphelia xenuiflota r,rere placed at the
type. poeition corre6Ponding to their scorgE on

rhe componenr r scores or rype ̂ filHilu ;r'ti"tt,:* ::til:fi :::i:1":;
species correspond closely to the score cornPonents l, 3 and 4. species in the
fot Dasgpogon broneLiifofius (type c) , lorrter grouP cif type G r"rere rank€d
and they have therefore been p laced subject ive ly  on the basis  of  observ€d
opposi te  that  species.  af f in i t ies wi th other  epecies wi th ln the

rype D, arrhoush recosnizabre in rhe i]lii"lili"-fir':il:::':; iil:';:$i"::"*"
f ie ld ,  is  var iab le in  terms of  conponents group.
1r  2 and 3 '  and sholds some degree of
uniformity in scores only on conponent 4. The grouP comprising Hibber'tla
scores on component I were used to arrange quadticolor ' Kingia austra-ll,s and



H,JpocaLgnuna angustifoTiun was not naned '
but  i ts  posi t ion ref lects  the fact  thag
these species can occur  wi th species of  a l l
the surrounding types.  They were fa i r ly
unresponsive to component analysis' except
on component 3, which allied them vJith F
and G.

Use of the form
When al l  ind icator  species Present  at

a s l te  had been recorded lhe vegetat ion
type could quickly be decided upon from
the nunber of species present and the
species abundances.  The fo l lowing
prescr ip t ion,  based on the af f in i t ies of
the vegetat ion and soi ls '  r , ras then
consul ted to determine the degree of  so i l
profile exanination needed to complement
the vegetat ion data.

Types A,  E,  F,  FD -  co l lect  no fur ther
in format ion.
Types AG, EG'  FG, G'  GA'  GC, GD, GF -  Probe
depth only (record the maximum of 3 depth
tests  us ing a 9.5 mm diameter  hand-pushed
p r o b e ) .
Types C' D, AC' CD, DF - samPle at 5lO mn
(remove a small sample using a core-tube
and record colour  and texture)  .
cravel  congent  in  the prof i le  could be
est imated,  af ter  some exper ience had been
gained,  by gauging the res is tance to
penetrat ion of  the Probe.

CONCLUSION

Using th is  prescr iPt ion,  56 of  the
sites sanpled on lhe intensive surveys
vrould have required no soil testing and 610

would have requi red probing to ascer ta in
depth. The renaining 111 t^tould have
required sanpling for soil coLour and
cexture.

Table 4 gives tbe estimated time taken
to carry  out  the soi l  surveys by d igqing
small pits, and shows in conpar ison with
this the time that would have been needed
if the survey method based on vegetation
assessment had been used' Estimates r'rere
based on t imed test  assessnents.

It can be seen that the vegetation
assessnent method would have resulted in
a reduclion by 33* of the time spent on
si te  descr ipd ion.  This  would have been
equivalent to a reduction of about 78 of
the tota l  survey t ine.  Fur thernore,  the
reduct ion in  physica l  e f for t  involved
would have allowed an increased output'
fur ther  reducing the tota l  survey t ime.

I f  a  quicker  method of  t ravers ing were
used,  such as the vehicu lar  t ravers lng
atong tracks described by Mccutcheon
(19?8) ,  the t ime saved would be even
g r e a t e r .
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TABLE 4

compar ison of  t ime (minutes)  spent  on s i le  descr iPtLon at  777 s i tes us ing
veoetation assessment and traditional survey methods

Survey method

Site description nethod and average time

Number vegetatj.on Probing Sampling Digging* Description Sub- Totals

o f  1 . 8 f  O . 2 7  O . 1 9  2 . 5 3  0 . 4 6  t o t a l s

Vegetation
assessnent

Tradi t ional
method

56 IO1 tol

610 llo4 165 1269

l r l  2c l  30 21 51 303 1673

L966 536** 2502 25027't 7

Includes time
Descr  ip t ions

for  est imat ion
at 15o nm and at

of gravel I on ttto
5OO nm would have been requi . red on haLf  of  the s i tes.

lo
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APPENDIX I

Brief description of t-he ,soil types* of 
'the 

donnybrook Sunkland .

Type l :  .boulder"br  gravel  la ter i te

Type 2: sandy soils less than 5OO mm deep over laterite

Type 3: yellowish-brown l"oamy sands more than 5OO mm deep over laterile

Type 4: greyish-brown loamy sands nore than 5OO mn deep over laterite

Type 5: soils with texture heavier than ]oarny sand at 600 nm depth

?ype 6:  so i ls  wi th  sandy c lay- loam to sandy c lay texture at  the sur face,
beconing heavier with depth, and with rnoderate !o heavy gravel
between 600 and 9OO mn depth

Type 7: 6oils with brownish-yellow to strong brown colour
in  associat ion wi th dra inage l ines;  texture is  comjnonly  s i l ty
c lay- loam near  the sur  face

* Colours:  IqUNSELL COLOUR COMPANY (1954) .  Munsel l  Soi i .  Colour  CharLs.
Bal t inore,  Mary land,  USA.
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APPENDIX

Ind icator  species cu r  rent ly
(numbers are key

IV

use for the Donnvbrook Sunkland
Figures I  and 2)

I N

to

I .
2 .
?

i

6 .
7 ,
8 .

I O .
1 1 .
L 2 .

t 4 .

1 5 .
L 7 .
1 a

1 0

20.
2 L .
2 2 .
2 3 .
2 4 ,
2 5 .
2 6 .
2 1  .
) a

2 9 .
3 0 .
3 r .
3 2 .

3 4 .

3 6 .
3 7 .

3 9 .
40.
4 L .
4 2 .

4 4 .
4 5 .
4 6 .
4 7 .
4 8 .
4 9 .

5 r .

Acacia bxowniana
A v 2 - i  2  d ;  ^ f  a r ^

Acacfa nooreana
Acacia obovata
Adenanxhos barbigera
Adenanthos meissne.ri
Adenanthos obovata
z ^ a - i <  l i n a > r i f a i i a

z n a a i <  n a t t t i r a n <

Banksia attenuata
Banksia l i t toraTis
D - : r i f ^ r + ? ' : . n : r c i

Bosstaea ornaxa
Dasqpogon btone TiifoTius
n ^ . t 1 ^ ^ d ^ n  h a n k c r i

Daviesia incrassata
n a v i  o < i  a  n r e i < q i i

Eucalgptus megacatpa
t i ' r r ^ J  7  r r ^ + ' r  c  n : t - a D <

cTeviflea brevicuspis
GreviTlea pu7che77a
n d ^ e d  c e L d c a y t t y L t e

Hakea fissocatpha
Hibbextia nontana
Hibbertia pachgrrhiza
Hibbertia quadticolor
Hovea chorizenifolia
Hg poc a f grnrna angusx i f o 7 iun
f sopogon sphaetocephalus
Kingia austxalis
LepXospermum c.rassl'pes
LepXospemum e 7 7 ipticun
Leucopogon austra-Zis
Leupopogon capitelLatus
Leucopogon g7abe77us
Leucopogon vertici f Tatus
Melaleuca p.reissiana
Melaleuca thqmoides
Mesomelaena tetragona
Persoonia J-ongifoTia
Petrophi 7e divetsifoTia
D 6 . F , ^ ^ h ;  l a  1 i  h a 2 r i  a

D ;  n - r  - a  < n a r t ' > h i  7  i  t :

PuTtenaea dtunrnondii
Pultenaea reticuLata
< + ;  v 1 ; n d ;  a  l a f ; f ^ 1 i a

q + ' , n h -  7  i r  r a n t t i f l a r a

n - r i - r h - ^ a  < a f  i  d a r A

Thonasia grandifTota
xanthorrhoea graciTis

xanthorrhoea prejssji




