FL N [AEIARAURT
' 001817
OO\

iHE LIBRARY

NEPARTMENT OF CONSERVATION
% LAND MANAGEMENT
WESTERN AUSTRALIA

SCHOOL OF BIOLOGY

WORK EXPERIENCE REPORT

" A General Study into the Biology of the Rat-kangaroo,

Bettongia penicillata "

Student: Darryl Carpenter

' | Employer: Forests Department of W.A.(Manjimup branch)

Duration: December, 1982

599,
224
(9412)
CAR




OO\ A

ol PERHENT f
Lt Tk 17 CONSERVATION
B o i
:! S mdisl A

- ALSTHALIA

IﬂtI‘DdUCtiUn - . * L . - » L] o - . - - . . P 1

I
i1
|
'

Diary - - - - - o - - - R . » . . - . . - - .- 1

Trapping 5. & & & & % % & % & @& & ® @ & & 8§ @& o
results 5
discussion 5]

UBgetatiDn SU["UBy - - L] L] ] o - . . . - - L] - -
results

discussion
Nast transects - - - - L ] L L] L] - L - - L] - - L 14

results 14

discussion 15

Rppendix s+ & @& &« 5 & s @ @ o e & & & @ & & @ 28




Introduction:

The duration of the work experience program for the forestry department

consisted of a general study into the biology of the rat-kangaroo

(Bettongia penicillata) or woylie, with harticular'emphasis placed on

population distribution and its relating factors.
The area of study was in the Yendicup block within the Perup forest,
approximately fifty kilometers east of Manjimup. A detailed map of the

study area is given in figure 1 belou.
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Diary:

The activities undertaken incorporated three basic areas of study:
1. Trapping of woylies.
2. Vegetation surveys.

3. Nest transects.
The aim of the work experience program was to obtain imformation from



gach of these three areas and by statistical analysis arrive at some

Trapping

conclusions as to the distribution of woylies in the Perup region.

For the purpose of the study, the Yendicup block was divided into three E As was explained in the previous section, a total of three sites were
. trapped for the rat-kangaroo. Each site was trapped for a period of
four consecutive nights.Forty traps were allocated to the poor area

traplines and forty to the good which totalled eighty traps per site.

different sites. Each site contained a hypothetically high woylie

t
population and a hypothetically low woylie population, referred to as L
vgood" and "poor" areas respectively. Areas were allocated "good" or ;

i

The trapping plan is summarised in the table belouw.

Zivle 2 Sy of Fvpiy P

"poor" population status based on previous trapping results.
Although individual tasks are looked at in depth-in the following

sections, a brief summary or diary of the work experience program is

Ne Traps Nights Trepoee
found belou. g 208 yos 2
Site /- 40 40 4 4#
Day 1: am
Familiarisation with trapping/nest transect/vegetation e 2. | 4o 40 z &
oL techniques. Set traps.
. Site 3. |20+ 20| 20+20 4 “
Day 2 am 5:30-10:00 am.Clearing and resetting of traps,
recording of data.
i Note 1. Due to the limited number of traps available and
pm Nest transects/vegetation surveys.
8:30-9:30pm Tabulation of data. the amount of time required to clear a trapline, the
three sites were trapped at different times rather than
Day 3 am Trapping in one effort.
pm Nest transects/vegetation 2. Site 3 was subdivided into two poor areas and two good
Tab. of data areas with each subdivision allocated 20 traps.
Jay < am Trapping The specific positions of the various sites on the Yendicup block can
pm Nest/vegetation be seen on the second map (figure 2).
Day 5 am Clear traps and reposition to next site. gu“ Z-’7@yw9 Dy
pm Nest/vegetation P
s Site
Bay 6 am Completion of nest transects and vegetation surveys : 27 ok 2 -
pm where aplicable. Sie 3

At the completion of the above timetable in site' 1, the process repeated
for sites Z and 3. Additional activities included a spotlight survey,

composition of a species list and monitoring of the field weather station.

4’:’? Wﬂ/ﬂ‘

ﬂEEhgg: The method of trapping the woylies was by the use of box traps

T



uith universal bait (see
laced at fifty metre inter
prior to the first night

jted
aége P
and set

Plate 1 ®=

Box ,‘rcy: vseed »
prapping of WO les

plate 1).The forty traps to each area

vals for a distance of two ki traps were cleared and

lometres The morning following a nights trapping, the

the subsequent data recorded. The parameters measured for each woylie

s trapping.

caught were:-
locality of capture

tag number

sex

teeth formula

weight

1
2
3
4
5
6. pes length

7. relevant comments eg. presence of joey etc.

The measurements above were simply standard measurements made in the
regular monitoring of the Perup woylie population by the forestry
department. The raw data relating to the individual animals was therefore
of little relevance to our particular study, however the numbers of
captures in the particular areas was valuable in indicating population
density in the '"good" and‘"poor" study locations. A summary of the

trapping data obtained in the three traplines is contained in the table

belou.
; i f the traps:
i i ere noted in the laying O :
Two important lentS W ernt B doo? and area in fFront of the cage was Site /. Syt 2. Site 3. 7/}/
; ial e ) :
(i) It was essentgaé Ell,ant or soil material as this COUld'BaSllY Goodl Area |  Poor rrea | Gooat Area | Foor Area | bood Area | Poor Ares ora
not obstructed by P . oi and allow escape of the animal. -
fouwl the closing meihigési: such a position as to be shaded Zi?h«. % g 45 9 30 7 P
(1) Cagiiehigxzomgingngs sun: although woylies are nOCturnaiecked g
Egigupials and are caught at night; the Ca%engiybgogugjeited Total No
. ; - ie therefore mus i . 2 E) /03
until midmorning. TEZaioziiees as the full morning sSun. woylres 25 6 38 7 &
to such unecessary : 5 9+ )
LA P 26 6 & 2 e
- b 5
‘ M Aﬂ/’/’?a/J \
Note cage SAa"t{“/ ;
Srom diect  Sentght ad 25.8% 75 %75 /5.04 25.42 34
Grea clearect w5 S0l of Z&/ﬁlff Fofe/
cage  ofeor. { woyles| 22 - 80 5./2 33.6 6-79 2/.42 2.63

/2 and Fhree.

Tahle R Sommary of FPry oate  Sor SHES

Note: It was necessary to include both a total % capture and a
woylie 7% capture as the capture of other marsupials and

reptiles would otheruwise incorrectly influence final data.




the average percent capture for the thres

| By etation SUrVeys
graph below summarlses -

' The
sites trapped. In order to effectively compare differences betueen "good" and "poor"

trapping sites a comprehensive analysis of vegetation in all sites was
* made. As all traplines were layed adjacent to a dirt road, the vegetation
25 was analysed each side of the road to ensure the vegetation covered was
! 5 Coust Frecis ) E; relevant to the study. Forty quadrats were recorded for both "good" and
|

poor areas OVer the trapping period, ie

No. of quadrats

[ poor area good area
Site 1. 40 40
Site 2. 40 40
;/ay of //q/qﬂl;y wg)///e.:_ E Site 3. 40 40
versvs .

/ﬂhé’é%ﬂﬂ”‘ |

éég? 3, /2

; The position of the gquadrats was assigned randomly by the use of a
' . random number table. The resulting random number allocated the distance

:n the three sites define into the forest from the road, following a specified compass bearing.
iscussi 5 of the trapping 1n e
Discussion: The results o
D1scussiy

i f cap
h above shous the proportion © '
it Captures in the good area at no time

fell belou 75% greater than the poor in terms of sucess rate.

pping, the time period was insufficient to

The gquadrat size was two metres square and within this quadrat the

B in % capture with other variables such as 1. Location - noted as the distance and compass bearing from the road.
ations in % '
correlate any fluctu tterns houevér this would provide interesting > Porcent cover - a visible estimate of percentage ground cover within
weather orT temperature patterns, .
i ti as to the activity of the woylie if pursued for a longer the quadrat.
imformation - i |
e t velation from the trapping results was not.only 4. Number of clumps - the number of groupings or clumps of vegetation.
i ing reve
The most 1nterest; gh thesis that population distribution varied 5. Spocies present - dominant species within quadrat. For ease of notation
. : othe ‘
that it supported 0 = dy?good" areas but. that it could vary so markedly species were assigned letters and a field herbarium
according to "poor® &n 3 A . |
i 11 distance between sites. Considering the range that a | assembled.
£ swen = o ; one would assume the distribution to be | 6. Number of diggings - indication of presence of uoylies/tammars/bungarras.
ie i verin
woylie is capable °f CO' li’areas The fact that the results conflict 7. Longina/debris (%) - indication as a percentage of presence of logging
approximately the same 1n 2 . | - X
i ?p i tion suggests that differences in some aspects of the 1 and debris within quadrat.
e tain regions to be unfavourable and others 8. Visibility (m) - This was simply a subjective estimate of the visibility
i i t ust cause certa . . ' .
ﬂ | o1 i mth t patches of acceptable habitat exist. afforded to a predator in persuit of a woylie.This
: . favourable 1ie at p . the factors which cause this pattern of measurement was made by estimating the visibility
i . | n . .
| feruBution dijCZSS;? ssedin full at predator height (eg. fox) for all four points of
distribution wi e discu .

the compass and dividing this number by four to give
an average value.

74-)(-\'r****)(-)(‘)(-**»)G***********-ﬁ(—*%****




-8~
| Hypo thesis it / i 2 % 3
ts relating to vegetation type eg. logged area 2 S 5 5
g, Comments - any comments 41and | 17172 2.6196 3-5708
T laterite/sand/ridge/open woodlant: 5 /
| % o - : @
: ; ble ; £
.tss is found in the ta | .
ta; Asummary of the data for all three site | 01761 T P
i .D_—a—-—é’ I 2
belOU- / /VS. /VS- : *
! N Clomps
i 50225 4.1651 2.232p
i z 4
1: _’/-‘ N 0,”/'475 * —% . *
! =] Site ! - 3.579 5,408 58276
{ Poor Area Coaol Fred 4__
|i. _________E‘L% .{,(/8 ta00| 28.7 L83 504 La2r3| /)7 2 fergh ¢ ¥ . 3
| 9 3271 e N —~9. 4878 —fp 740 - 65475
. r . . >
B Y7 CRECE L o s . o [ |
', Comps 20227 |29~ | el , . VisiBiliy .
\. /V‘} ,ﬁ 26 132 o-8 i1 2-5 1o 12 try 44‘ T2:4| 3+ * M S ey 0/[ t- s /ffﬁrmcof an Vegc?‘ﬂd‘/aq cfala.
| . & 2 g~
= = A — . + 99
Ii I 4 (em) 57124 | 375 t | 536 Tars| 292 tooll yo-2 Lz 26 17 /(6,7 R Zewte 0-05[2]1L581 = 2-00
7 m > | I
' _fili—'——_*—__—__——_;ﬁz;_f_;: 9.2 12-] NS = Mot Sigitficant af &= 003
M:f/b////j () LZL!’N__ ;G' ot #* = .f/?m/lt-?nt af «= 0-05
o i ban clabar.
“able_4L-. Summary of vez THe following conclusions can therefore be drawn from the above
statistical analysis:
i the following % Cover: Ng significant difference for % cover in site 1.Percent cover
arried out on the above rau data using ” ? . .
A t-test was C for sites 2 and 3 were significantly higher in the good areas
hypotheses:- compared with the poor (at = 0.05)
_ A T gor area. N . . . oo . .
(1) Ho: mean ¢ cover good area = mean % caver p 0. of clumps: Only site 3 showed a significant difference in number of
Ha: mean % cover not equal. clumps of vegetation. (at = 0.0%5)
(2) Ho: mean No. clumps good area = mean No. cluumps POOT No. of Diqgings: All three sites showed a significantly higher number
Ha: mean No. clumps not the same. \ of diggings in good areas compared with poor. ( = 0.05)
.. - mean no diggings poor- Vegetation heiqht:All three sites were significantl reater in height
(3) Ho: mean No. diggings good area =M 9 9 ‘ g L) 9
Ha: mean No. diggings not the same. in good areas compared to poor. ( = 0.05)
; - mean vegetation Neight POOT-y;g5p5154y: 1n all th ites th Fforded significantl
: ht good area = isibility: In a ree sites the poor areas afforded significantly
(4) Ho: mean vegetation helg o
Ha: mean uegetation height not the same. better visibility to a predator than the good areas. ( = 0.05)
) 3 a = n visibility in pooT-
 (5) Ho: mean visibility in good are® mes

D - . . :
e e. isscusion F the above ca at s d ge a se
] | e FER visibility not the sam L rom bo lculations and general observations made

at each site, poor and good areas contrast conclusively. Plates3 and 4

are photographs of representative sections of poor and good areas. In

the good area, the differing factors above ie. height, visibility and

percent cover, as well as effects of heavy logging are obvious.
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The list bolou shows major species distribution for the three sites

B0 NSO,
p S/oecfes Srle /. Srle 2. Site 3.

| | = : Gaod Toar " Goool Poor Gooof Foor.

1 | Aevcapogon capritatos| o st m 4 e R R L B P

2| Bossiaea  ovnmta o uce e o N I o M e s

3 | yakea  lissocacpe Ltir it | e DL |00 10 o A wmewz;
4| B smophyte i n #ff'. i ’
s | & verAiitiajes i N S ] nh i

6 _A/M/Ao/r/wa goacitlis | 1 / 1 n /

7 | #rbbectia meorspicvd ! " i

g | 77rmarn Sfootifo lim I / /

9 | Maccozamn redress | mrm | | Hir wr ] n "

to| Jarran i i T m ) L
n | L prpingos / T m / I }

12| Hrtsactis  guabacrime Hr N n /

13 |Lecopogon  poledetlus 1 / /

14| Banksip  granchs - /

/5 Il

, e

I: Aypocalsmma augestibbef .;:'f—; / wnrn

18| Dryarnstia Nivea m /

19 | fotraptrive /

“Table 6. Majir Specics olishibobdn, Srs /. 2 a9 8.

In t?rTs of species distribution, the results were somewhat varied
The initial aim was to analyse the species which occured in each a;ea
and from the presence of different species observe some trends regarding
??Zzaa::oizoih:iz::j for exan%e, work by Havel (1975) on the southuest
o ’ 1n1te.affln%ty of some plants to poor infertile
and others to fertile soils.
In some cases these trends did actually occur.
eg. High soil Fgrtility: L capitillatus, B ornata, L. verticillata
. Macrozamia reidleii. ,
Low soil fertility: Dryandra nivea, Banksia grandis,Hypocalymma
Although . . augustifolia.
above) . se trends were observed in iscolated cases (marked in table
cenan th: Z?ri ?y n? means universal for all the sites. For this
FUndam;ntall istribution of species in general must be considered
y the same.

Due t : .
Yue to time limitation no soil analysis was carried out on the soil and
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,therefore no nutrient levels are available.

In general terms, Christensen
flat,

Yellow podsolic soils occur

describes the Peruo as consisting of " broad, seasonally swampy

drainage lines seperated by low ridges.

on the drainage lines while the ridges are basically sandy gravels

with occasional boulders and sheets of laterite pavement.”

The Yendicup block has been under a controlled burn program, under

management of the forests department, for a number of years. The fire

history of the block is outlined in the diagram below.

// | 7 years /
N / / f / F/
H’J///;/(/////////////f /

e i Bum Ay Sor  Yeoolwp LK ax 2/

A cdan be seen, the actual study area is predominantly an unburnt control

The central area in questicn has not been burnt for a period of fourteen

(since fire management began in the Perup). The exception to this 1is

the region marked across the top of the block. This is the region burnt

FFfects of the intensity of the fire are reflected
(plates). The uildfirw

in a wildfire in 1980.
clearly in the extensive regeneration of the fauna
burnt itself out approximately 1000 metres from the begining of the

trapline in poor area 2 however when considering the population results

from the two other replicates, the ef fects of the wildfire on present

woylie poulation appears negligible.

In summary, although specific differences did occur, the species

|
5
|

~]3-

dbcuring in poor and good areas were fundamentally the same. Differences
did occur however in the percent cover, the average height of the
understorey, and the visibility in poor and good areas. The degree of
fallen logs and debriswas also substantialy lower in poor areas,
contributing to the openess of the eucalyptus woodland. Effects of fire
on woylie distribution was found to have no major influence in our
particular area as the study was carried out in an unburnt control
section.

In the final discussion. the way in which these vegetation differences
interact with population disribution and building of nests will be

discussed,

Pote S
Efechs off Wote frie.

Nofe  extnstve vegcnfralii
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Nest Transects

The third task of the work experience program was the quantitative

surveying of woylies nests. The woylie, as it is a nocturnal mammal,

nds daylight hours in an elaborate, well camouflaged nest. The number

spe
n of woylie population

of nests in a particular area is a good indicatio

and a good indicator of vegetation suitability.

The nests are constructed over shallow depressions in the soil from

bark stripped from fallen trees or large limbs. Construction material

may however vary according to the location.

Method: The tecnique used in locating nests was simply by walking a

predetermined distance through the forest and by sight, finding and

recording the position of the nests. By two people working together.
the number of nests

pach covering a three metre area on gither side,

for a transect of 2 km x 12 m was effectively recorded.

ie.
[ g%A Lea ;124 p |
e - -
Im B 3m 3m i
—]
e 12z m =

Where possible the transects were taken 1 km each side of the road

for each site to give a more accurate survey of the nests surrounding

the trapline. Accurate orientation and measurement of distance was vital

in ensuring that each nest could be relocated if necessary.
In an effort to obtain as much information as possible from the nest |

transects, the nests located were classified according to their age:-

usually apparent by their state of repair. The three subdivisions were:

1. New nests: Nests inhabited or recently occupied and completely intact

v i
with roof still remaining. (see plate7 ) }

2. 01d nests: Nests which uere partially broken down, usually with

vfloor" and "walls'" of bark still remaining.

3. V.old nests: Only the depression and feu remnants of bark to indicate'

presence of nest.

Results: Full data on number and location of nests for transects in

all three sites are found in the appendix however the graph below

summarises the nest transect results.

-/5-
ol —
Hr [ |
2
w | W
i ~ ~ o é
6 ‘g § l ':‘. &
] | (\ a Lat]
2t 3
JANESERENE
; - / : . { . L
Craph 1. Craph Shows  qomber  of nests  versds  Sifes i Aems  of

7005/ and  pPoos  greas.

Discussion: On completion of the transects and location of all nests
over a total area of 144 000 square metres it was noted that three

distinctive nesting sites tend to be preferred by the woylie

Type 1. Nest located under fallen logs.In the heavily felled areas
where previous logging had obviously effected the vegetation, many
nests were found built into a depression dug underneath a jarrah log.
Plate 6 shows a fairly recent and intact nest found in the good area of
site one.

Pate & =

7908 /! Nest luateer vooter
Fal lcn /o4

» i)
LR O

i

ity RN

T
-Ype 2. Nest located under Xanthorrhoea gracillis. In areas where

Stangd i

. s of Xanthorrhoea gracillis were common, nests were suprisingly
s
Y to locate. The long overhanging "leaves" of the blackboy farm

a2 nat i
ural cavity betwsen stem and leaves, thus making them an ideal



Plate 9 P

Mest Fype B

‘15 ¢ I'or concealment. Plate 7 clearly shous such A nast. also giving
p C

. . . . ‘n
indication of size and material used for construction. The nest 1

an » : ,

this cise was exposed for the photogr

under normal conditions ths nest would

S g L q =
aph but as can be seen from tha

riqht hand sida of the picture,

g

be almost impossible to find.

Ty 2! Nest focateot v |
Kanthorea  Gmciils f

nge 3. Under small bush eg. B. ornata/L. capitillatus. These sites

for nests were also common in areas where reasonably dense bushes

of B. ornata and L. capitillatus were found. The nest was most often
well under the cover of the shrub, thus afforded concealment by both
the overhanging plant and the considerable amount of leaf litter

which builds up due to wind. Plates® and 8 emphasise the camouflage

. . .  Thi . _
7%m53 . Nest laaer provided by the bush and accumulated leaf litter his particular nest

woler  spall tush Nest
| 5 5 centre O}L ’ﬂz)‘ufc
r giving  roctlecartrin of
corrwfTage . (see P e
o for close 40)

location type was found primarily in the "good" areas as the L. capitill-
atiss and B. ornata tended to be more sparse and lacked the density

to provide cover for nesting sites in the "poor" areas.

The graph summarising the nest results shous that a definite difference
exists betueen nest numbers in the poor areas and nest numbers in the
good. Sites ones and two displayed the most contrast between good and
poor but sven in site three the number of nast in the nood was double
that found in the poor.

The difference in numbers sungests a marked woylie population difference
in "good" and "poor" areas. Possible reasons for this variation will be
Vieued in the final discussion where all influencing factors can be

taken into consideration.

¥ K AR AARKKA N KR NRAKRX
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Discussion
UisCUSS iUl

From the combined results of trapping, nest transects and vegetation

surveys, the hypothesis that the woylie 1is distributed into certain

high population areas was Found to be true. Supporting this definite
distribution pattern were the fact that:-

1. There was a substantialy higher number of animals trapped in "good"

areas than "poor".
2. There was an increased number of diggings found in high population or
"good" areas indicating greater presence of woylies.
3. A higher number of nests uere found in the good areas. .
Investigation into important environmental factors such as vegetation
proposed some possible explanations for the woylie distribution pattern.
In all three sites, the vegetation
percent cover, (with exceptiof

This

1. Protection against predation.

was characteristicly higher in understorey,

of site 1), and density. in the good compared with poor areas.

feature of the vegetation is advantageous when considering predation of
with reduced understorey would provide
The

the woylie. Sparse Oopen woodland
little cover or protection from hunting predator such as the fox.

agility and capability of the woylie to move at speed through thick

vegetation would be of less advantage in open areas,

at a maximum. In contrast, the good areas provide maximum COVer to the

woylie and minimum visibility to the fox,

predation pressure.

2. Suitability for construction of nests. The suitability of the

vegetation sites for construction of nests could also be a major factor

influencing woylie distribution. This could involve tuo limiting
factors. Firstly the presence of suitable locations in which to build
If the uoylie is to spend daylight hours inside the nest it

to protect it from both heat and predators. To

the nests.

must be camouflaged
obtain this degree of camouflage there must be suitable plants. logs oOT

debris under which the nest can be built. In the case of the poor areas

was to a large extent unable to provide this camouf lage
The

the vegetation

where visibility 1is

an ideal situation for reducin

r'

This was evident when working on nest transects in the poor areas.

transcets were completed in a far shorter time because obstacles capabl

of hiding a nest were so few and far between.

The second limiting Factor faor construction of nests is availability
on almost

The

materials. In the good areas Wwhere fallen logs were abundent,

all los evidence of bark stripping by the woylies could be seen.

- /7_

considerable logging in the area meant that the woylie was not limited
. . ’ e

by construction materials in the building of it's nest

In the poor areas houwever,

Although it would

there were far less fallen logs and branches

in no way be impossible to construct nests in the

poor areas, the abundence of material and the suitability of the

vegetation for camouflage in the good areas suggests a more favourable
proposition. |

3., Availability of food. The woylie aobtains its food by digging for Fungi

in the ground at night. The average number of diggings found per quadrat
in the good areas was significantly higher than that of the poor areas
This indicates that the woylie is feeding in the good arsa more than the

poor howev=r, conclusions beyond this fact can not be

made. The cbncentra-

tion of feeding in the good areas could be due to one of the above factors

ie. an alternative explanation of the population pattern,but the possibilit
that food availability influences woylie distribution can not be ruled
out.

As is the case with many biological studies a clear cut explanation
need not necessarily exist. Other features of the habitat or

characteristics of the woylie itself may be responsible. These factors
)

interacting with those already mentioned could be responsible for the
population distribution of the woylie. Wether the answer lies in ane

exclusive parameter or a combination of many can only be established by

f‘ \ . .
urther work, Valuable insight however, was gained into the complexity

f\ . . .
of studying a particular species and the way it relates to environment

experience
The

X in the practical and theoretical application of biology
e . . i '
chniques learnt and used provided familiarisation with procedures

relev
ant to future work, and the work was a source of interest and

satisfaction.

EE R I 3 IR O R D e o o il o Ol IS o e o
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SPECIES LIST Yendicup Block - Dscember 1982

Acacia pulchella

Acacia saligna

Astartea fascicularis

Astroloma pallida

Banksia grandis

Boronia crenulata

Boronia spathulata

Bossiaea eriocarpa

Bossiaea linophylla

Bossiaea ornata

Brachysema praemorsum

Casytha sp.
Centanium australe

Clematis pubeseens

Comesperma conferta

Conostylis sp.
Danthonia pilosa

Daviesia preissii

Dianpella revolutus

Dryandra

Dryandra nivea

Dryandra sessilus

Eucalyptus marginata

Gastrolobium bilobum

Glischrocaryon aursum

Grevillea pulchella

Hakea lissocarpa

Hakea prostrata

Hakea trifurcata

Hakea varia

Hibbertia cunninghamii

Hibbertia inconspicua (?)

Hibbertia racemosa

Hibbertia sp.

Hypocalymma anqustifolia

Isotoma hypocrateriformis

Kunzea micrantha

Lepidosperma leptostachyum

Lepidosperma sp.

Lepidosperma sp.

Leptomeria cuninghammii

Leptospermum erubeseens

Leucpogon australis

Leucopogon capitillatus

Leucopogon oxycedrus

Leucopogon pulchellus

Leucopogon propinquus

Leucopogon verticillata

Loxocarya fasicularis

Loxocarya flaxuosa

Macrozamia reidlei

Patsrsonia sp.

Personia longifolia

Petrophile serruriaea

Phylanthus calycinus

Pimelia longifolia

Pimelia nervaosa

Pimelia rosea

Pimelia suaveolens

Ptilotus manglesii
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SPECIES LIST (cont..)

Scaevola atriata

Spllya heterophylla
Stackhousia brunonis

Stylidium
Synaphaea petiolaris | Sampling Intensity

Trymalium ledifolium

Verticordia pennigera Formula used to determine number of samples required:

"
|
{
|
i
q \iminaria juncea

| Waitzia accuminata

Waitzia sp.

Yanthorrhoea gracilis »

where n=number of samples required

s = standard deviation

t = normal deviate at confidence limit level and given
deqrees of freedom ( from table )

| d = margin of error (arithmetric mean times designated accuracy)
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