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1 Introduction
1.1 Scope and objectives  
Stream Environment and Water Pty Ltd (Stream Environment and Water) were commissioned by the 
Shire of Augusta-Margaret River (the Shire) to undertake a flora and vegetation survey 
(incorporating reconnaissance and targeted level surveys)  within the road reserve along 
Cowaramup Bay Road. The results of the survey will inform the preparation of a clearing permit (and 
potentially other environmental approvals) in association with proposed road widening and 
associated works. 

In accordance with the proposal by Stream Environment and Water, the scope of the Flora and 
Vegetation Survey was as follows:  

- Undertake a desktop review to identify soil types, vegetation types, significant flora and 
ecological communities using information from the Department of the Environment and 
Energy’s (DAWE’s) Protected Matters Search Tool, Department of Biodiversity, Conservation 
and Attractions (DBCA) NatureMap and FloraBase, and other sources as appropriate; 

- Carry out a flora and vegetation survey, incorporating both reconnaissance and targeted 
flora surveys, in accordance with EPA Technical Guidance (EPA, 2016) and other relevant 
State and Commonwealth guidelines; 

- Mapping and reporting of vegetation types and condition within the study area using a 
combination of recent aerial photographs and field surveys; and 

- Mapping and reporting of any priority or threatened flora and vegetation communities 
found within the study area using a combination of recent aerial photographs and field 
surveys to ground-truth. 

1.2 Site location and details 
The survey was conducted within the road corridor of Cowaramup Bay Road in the Shire of Augusta 
Margaret River (Figure 1). The desktop review included a 10km buffer.
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2 Background information
2.1 Climate 
The southwest of Western Australia has a Mediterranean climate with mild wet winters and hot dry 
summers. Cowaramup (BOM 2020, Climate Data Station 09636) has an average annual rainfall of 
1120.1mm (1926 to current), with most of the rain falling between May and September (BOM, 
2020). Climate statistics for nearby town of Witchcliffe show a temperature range from an average 
maximum of 27.2°C in the hottest month of February to an average minimum of 8.2°C in July and 
August (BOM 2020, Climate Data Station 009746).   

2.2 Soils and landforms 

Soil mapping by the Department of Agriculture and Food (Tille and Lantzke 1990) identifies eleven 
soil units within the survey area along Cowaramup Bay Road (Figure 2): 

Cowaramup undifferentiated upland phase – Flats and gentles slopes (0-5% gradient) with 
gravelly duplex (Forest Grove) and pale grey mottled (Mungite) soils. 
Cowaramup ironstone rises phase –Flats and gentle slopes (0-5% gradient) with some 
laterite outcrop and shallow gravelly sands over laterite. 
Cowaramup wet vales phase – Small, broad U-shaped drainage depressions with swampy 
floors.  Gravelly duplex (Forest Grove) soils on sideslopes and poorly drained alluvial soils on 
valley floor.
Cowaramup flats phase –Poorly drained flats and slight depressions with pale grey mottled 
(Mungite) soils. 
Cowaramup wet flats phase -Poorly drained flats and slight depressions with pale grey 
mottled (Mungite) soils.  
Cowaramup wet vales phase - Small, broad U-shaped drainage depressions with swampy 
floors.  Gravelly duplex (Forest Grove) soils on sideslopes and poorly drained alluvial soils on 
valley floor. 
Cowaramup deep sandy rises phase -Flats and gently sloping rises (gradients 0-5%), with 
deep bleached sands.  Some areas of low and moderate slopes (gradients 5-15%). 
Cowaramup rocky gentle slopes phase - Flats and gentle slopes (0-5% gradient) with shallow 
rocky soils and some granitic outcrop. 
Cowaramup gentle slope phase - Gentle slope (2-5% gradient) with gravelly duplex (Forest 
Grove) soils. 
Gracetown exposed slopes phase - Moderate slopes (gradients 10-15%) on the west coast 
exposed to prevailing wind directly off the ocean, with deep and shallow yellow brown 
siliceous sands over limestone (i.e. Spearwood Sands). 
Wilyabrup gentle slope phase –Gradients 5-10%  
Wilyabrup narrow valley floor phase –Narrow V-shaped drainage depressions.  
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2.3 Vegetation 

West of Caves Road areas of native vegetation within the survey area relatively intact with 
adjacent land use including the Leeuwin Naturaliste National Park and rural residential areas. East of 
Caves Road (between Caves Road and Bussell Highway) there has been more widespread historical 
clearing for agriculture adjacent to the survey area and only roadside remnants of native 
vegetation remain. 

Vegetation complex mapping is used to represent ecological communities in the south west of 
Western Australia. Vegetation complexes in the south west forest zone were mapped by Mattiske 
and Havel (1998) as part of the regional forest assessment (RFA). Seven vegetation complexes 
(classes) are mapped and described within the survey area (Figure 3, Table 1). The State and Federal 
governments’ policies to manage environmental impacts and clearing, apply a target to retain >30% 
of pre-clearing extent for ecological communities (DER 2014).  

All but one of the vegetation complexes occurring within the survey area have greater than 30% of 
their pre-clearing extent intact. Within Shire of Augusta Margaret River LGA the Cowaramup Cw2 
complex has 16.24% of its pre-clearing extent remaining. 

Table 1: Vegetation Complexes and Classes mapped within survey area  

Vegetation 
complex 

Description % pre-European 
extent remaining 

Cowaramup C2 Open forest of Eucalyptus marginata subsp. 
marginata-Corymbia calophylla-Banksia grandis on 
lateritic uplands in perhumid and humid zones.

63.13 

Cowaramup Cd Woodland of Eucalyptus marginata subsp. 
marginata-Corymbia calophylla-Banksia ilicifolia on 
sandy rises and low woodland of Melaleuca 
preissiana on lower slopes in the hyperhumid to 
humid zones. 

82.59 

Cowaramup Cw2 Woodland of Eucalyptus marginata subsp. 
marginata-Corymbia calophylla on slopes and low 
woodland of Melaleuca preissiana-Banksia littoralis
on depressions in perhumid and humid zones. 

16.24 

Cowaramup Cr Woodland of Corymbia calophylla-Eucalyptus 
marginata subsp. marginata-Agonis flexuosa, 
woodland of Banksia littoralis and closed heath on 
rocky slopes in hyperhumid and perhumid zone. 

82.59 

Gracetown GE Closed heath of Olearia axillaris-Rhagodia baccata-
Agonis flexuosa on seaward slopes in hyperhumid to 
humid zones. 

94.78 

Wilyabrup W1 Tall open forest of Eucalyptus diversicolor-Corymbia 
calophylla-Allocasuarina decussata-Agonis flexuosa 
on deeply incised valleys in the hyperhumid zone. 

53.67 
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Wilyabrup Ww1 Tall open forest of Eucalyptus diversicolor-Agonis 
flexuosa-Callistachys lanceolata with some Corymbia 
calophylla on flats and valleys in the hyperhumid 
zone. 

53.71 
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2.4 Threatened Ecological Communities 

Ecological communities are defined as a naturally occurring group of plants, animals and other 
organisms interacting in a unique habitat. The Department of Biodiversity, Conservation and 
Attractions (DBCA) identifies and lists ecological communities as a threatened ecological community 
(TEC) if the community is presumed to be totally destroyed or at risk of becoming totally destroyed. 
Threatened communities can be classed as critically endangered (CR), endangered (EN), vulnerable 
(VU) or presumed totally destroyed (PD) (see Appendix A for details). 

Where communities are considered rare but not (currently) threatened or there is insufficient 
information available for the community to be considered a TEC, communities can be listed as 
priority ecological communities (PECs) (definitions of priority classes are provided in Appendix A). 

The Environment Protection and Biodiversity Conservation Act (1999) (EPBC Act) provides statutory 
listing and protection for TECs at a Federal level. Under the EPBC Act TECs can be listed as critically 
endangered, endangered, or vulnerable (Appendix A). Communities listed under the EPBC Act as 
threatened have statutory protection. 

2.5 Threatened and priority flora 

All native flora in Western Australia is protected under the Environmental Protection Act (1986) (EP 
Act) by virtue of the Environmental Protection (Clearing of Native Vegetation) Regulations 2004 
(WA). Specific flora species may be afforded special protection under the Biodiversity Conservation 
Act (2016) (BC Act) for flora taxa declared as ‘Rare Flora’. In addition, DBCA also classifies flora under 
four Priority codes where they are under consideration for future listing as declared rare flora but 
there is insufficient information or they are not currently threatened but could become so if 
circumstances change (Appendix B). 

Flora species can also be listed under the EPBC Act as threatened species and are classed as either 
extinct, extinct in the wild, critically endangered, endangered, vulnerable or conservation dependant 
(Appendix B). Any actions likely to have significant impact on species (or communities) listed under 
the EPBC Act require referral for assessment and approval from the Federal Minister for the 
Environment. 
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3 Survey methods
3.1 Desktop survey 

A desktop review was completed ahead of field surveys using DBCA and DAWE datasets to identify 
potential environmentally significant flora species and vegetation types occurring within the survey 
area. Database searches were performed using the DAWE Protected Matters Search Tool (Appendix 
C), DBCA Threatened and Priority Flora Database (DBCA 2020a) and DBCA NatureMap (Appendix D, 
DBCA 2020b). Key features of threatened flora species identified as likely to occur in the survey area 
were reviewed as part of preparation for the targeted field survey. 

Mapping of vegetation associations (e.g. Beard 1981) and vegetation complexes (Mattiske and Havel 
1998), and other available regional studies, were reviewed to identify potential vegetation types 
occurring within the survey area. Potential threatened ecological communities were identified 
through searches of DBCA Threatened and Priority Communities Database (DBCA 2020c) and the 
Protected Matters Search Tool (Appendix C) and supplemented through review of relevant 
literature. 

Soil mapping from Tille and Lantzke (1990) was used to identify soil types and relevant literature 
utilised to develop a description of the landforms and geomorphology of the survey area. 

3.2 Field survey

A field survey incorporating reconnaissance level survey and targeted flora searches was completed 
by Stream Environment and Water from the 21st-23rd September 2020. 

Description of vegetation communities was completed using unmarked relevé sampling. At each 
location the following information was recorded using standardised field sheets: 

Location and Coordinates 

Soil description and landforms 

Vegetation structure and community description in accordance with the National Vegetation 
Information System (NVIS) structure and floristics (ESCAVI 2003) 

Vascular plant species (denoting native and introduced species) 

Vegetation condition (according to Keighery 1994) 

Targeted searching for threatened and priority flora species was completed through foot traverses 
along each side of Cowaramup Bay Road. Where located, the coordinates of threatened or priority 
flora species were recorded along with the number of plants.  

Observations on changes in vegetation condition were recorded opportunistically during foot 
traverses and species lists for community descriptions were supplemented by opportunistic 
recording of additional species. 

Any flora species that were not able to be identified in the field were collected or photographed. 
Relevant taxanomic literature and databases were used to identify collected specimens.  

Refer to Figure 4 for survey effort, showing the location of showing traverses and relevé sites. 
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3.3 Survey limitations 

The survey limitations were considered consistent with EPA Technical Guidance (EPA 2016) and are 
summarised in Table 2. 

Table 2: Assessment of survey limitations

Aspect Constraint Comment 
Available regional and local 
information

Negligible The region is well surveyed with regional vegetation 
association and complex mapping available.  

Competency of personnel Negligible The survey was completed by Mike Braimbridge, 
Jane Wilshaw and Ben Eckerman who all have >20 
years’ experience in conducting flora and vegetation 
surveys in the Western Australia, including the south 
west. 

Proportion of flora identified Low The survey was completed during spring flowering 
period. Where required specimens were collected or 
photographed and identified using relevant 
taxonomic literature. 

Survey effort and extent Negligible Targeted searching covered the survey area on 
either side of Cowaramup Bay Road. The survey was 
conducted over the peak spring flowering period. 
Relevés were considered suitable given the scale of 
the proposed disturbance and size of the project 
area.  

Accessibility Negligible Site is within a public road reserve and was 
accessible.

Survey timing and season Negligible The survey was completed in mid September during 
peak Spring flowering period. 

Disturbance Negligible There have been historical drainage modifications 
causing disturbance to native vegetation in several 
areas along the road. 
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4 Results
4.1 Desktop survey 
4.1.1 Potential threatened communities and species
Communities

The desktop survey found there are no federally or state listed threatened ecological communities 
(TEC) present within 5 km of the survey area. One state priority ecological community (PEC) 
identified under state government policy is known to occur within the survey area: 

Low Shrublands on acidic grey-brown sands of the Gracetown soil-landscape system (Priority 2) 
has been previous identified and mapped within and adjacent to the survey area (Figure 5). The 
community is described as a low shrubland or heath occurring on grey brown sand with a bleached 
surface derived from granite gneiss near the west coast of the Leeuwin-Naturaliste Ridge (Smith 
2005). Dominant or characteristic shrub species include; Calothamnus sanguineus, Darwinia 
citriodora, Hakea prostrata, Hakea trifurcata, Jacksonia horrida, Kunzea ciliata, Pimelea ferruginea, 
Pimelea rosea, Spyridium globulosum, Verticordia plumosa var. plumosa, Xanthorrhoea brunonis. 
Common herbs, grasses and sedges include; Asteridea pulverulenta, Austrodanthonia setacea, 
Austrostipa compressa, Brachyscome iberidifolia, Lepidosperma squamatum, Platysace haplosciadia, 
Trichocline spathulata and Velleia trinervis. 

A second PEC that occurs along the Leeuwin Naturaliste ridge was identified as having potential to 
occur within the survey area: 

Melalueca lanceolata forests, Leeuwin Naturaliste Ridge – The community is described as a low 
closed forest to closed forest of Melaleuca lanceolata (“moonah”) occurring near the coastline of the 
Leeuwin-Naturaliste Ridge adjacent to limestone cliffs and down steeply sloping rock slopes on dark-
grey, brown or, less commonly, pale-grey sands, often with outcropping limestone. The Moonah 
varies from 2 to 15 metres, reflecting depth of soil and wind pruning. Typical understorey shrubs are 
Tetragonia implexicoma, Rhagodia baccata, Leucopogon propinquus and Suaeda australis .

Species 

The results of the database searches identified two threatened flora species and 20 priority flora 
species potentially occurring within 5km of the survey area (Table 3). The threatened orchid species 
Caladenia excelsa (T) and the priority species Boronia anceps (P3) were identified as previously 
recorded (known) within the survey area. Based on a review of the soils, landforms and proximity to 
the survey area, two species were identified with a high likelihood of occurring in habitats found 
within the survey area (Table 3): 

Boronia sp. Leeuwin (J. Scott 235) (P2) 

Caladenia abbreviata (P3) 



St
re

am
 E

nv
iro

nm
en

t a
nd

 W
at

er
 P

ty
 L

td
14

Ta
bl

e 
3:

 P
ot

en
tia

l t
hr

ea
te

ne
d 

an
d 

Pr
io

rit
y 

flo
ra

 s
pe

ci
es

 p
re

vi
ou

sly
 fo

un
d 

w
ith

in
 5

km
 o

f t
he

 su
rv

ey
 a

re
a 

an
d 

th
ei

r l
ik

el
ih

oo
d 

of
 o

cc
ur

rin
g

Sp
ec

ie
s 

N
am

e 
St

at
us

 
(W

A)
St

at
us

 
(E

PB
C)

D
es

cr
ip

tio
n 

an
d 

H
ab

ita
t 

Li
ke

lih
oo

d 
of

 
oc

cu
rr

en
ce

Ac
ac

ia
 in

op
s

P3
-

W
ea

k,
 s

cr
am

bl
in

g,
 p

un
ge

nt
 s

hr
ub

, 0
.4

-1
.1

 m
 h

ig
h.

 F
l. 

w
hi

te
-c

re
am

, S
ep

 to
 N

ov
. B

la
ck

 p
ea

ty
 

sa
nd

, c
la

y.
 S

w
am

ps
, c

re
ek

s.
 

M
od

er
at

e

Ba
nk

sia
 se

ss
ili

s 
va

r. 
co

rd
at

a 
P4

 
- 

N
on

-li
gn

ot
ub

er
ou

s 
sh

ru
b,

 to
 2

.5
 m

 h
ig

h.
 F

l. 
cr

ea
m

-y
el

lo
w

, J
ul

 to
 O

ct
. W

hi
te

/g
re

y 
sa

nd
. 

Co
as

ta
l l

im
es

to
ne

. 
M

od
er

at
e 

Bo
ro

ni
a 

an
ce

ps
 

P3
 

- 
Pe

re
nn

ia
l, 

he
rb

, 0
.3

-0
.6

 m
 h

ig
h,

 la
ck

in
g 

lig
no

tu
be

r, 
st

em
 fl

at
te

ne
d 

an
d 

an
ci

pi
to

us
 w

he
n 

yo
un

g.
 F

l. 
pi

nk
/p

in
k-

pu
rp

le
, S

ep
 to

 D
ec

 o
r J

an
. W

hi
te

 s
an

d,
 g

ra
ve

lly
 la

te
rit

e.
 S

ea
so

na
lly

 
sw

am
py

 h
ea

th
s.

Kn
ow

n 
(P

re
vi

ou
s 

re
co

rd
))

Bo
ro

ni
a 

sp
. L

ee
uw

in
 (J

. S
co

tt
 2

35
)

P2
-

-
H

ig
h

Ca
la

de
ni

a 
ab

br
ev

ia
ta

 
P3

 
- 

Tu
be

ro
us

, p
er

en
ni

al
, h

er
b,

 0
.2

-0
.3

5 
m

 h
ig

h.
 F

l. 
ye

llo
w

 &
 b

ro
w

n,
 N

ov
 to

 D
ec

. S
an

d.
 S

an
d 

du
ne

s 
H

ig
h 

Ca
la

de
ni

a 
ex

ce
lsa

 
T 

EN
 

Tu
be

ro
us

, p
er

en
ni

al
, h

er
b,

 0
.4

5-
0.

9 
m

 h
ig

h.
 F

l. 
gr

ee
n 

&
 w

hi
te

 &
 re

d,
 S

ep
 to

 O
ct

. W
hi

te
, 

gr
ey

 o
r b

ro
w

n 
sa

nd
, s

an
dy

 lo
am

.
Kn

ow
n 

(P
re

vi
ou

s 
Re

co
rd

)
Ch

am
ae

sc
ill

a 
gi

bs
on

ii
P3

-
Cl

um
pe

d 
tu

be
ro

us
, h

er
b.

 F
l. 

bl
ue

, S
ep

. C
la

y 
to

 s
an

dy
 c

la
y.

 W
in

te
r-

w
et

 fl
at

s,
 s

ha
llo

w
 w

at
er

-
fil

le
d 

cl
ay

pa
ns

. 
M

od
er

at
e

Da
m

pi
er

a 
he

te
ro

pt
er

a 
P3

 
- 

Er
ec

t t
o 

se
m

i-p
ro

st
ra

te
 p

er
en

ni
al

, h
er

b 
or

 s
hr

ub
, 0

.3
-0

.6
 m

 h
ig

h.
 F

l. 
bl

ue
, S

ep
 to

 O
ct

. S
an

dy
 

so
ils

. S
w

am
py

 a
re

as
.

M
od

er
at

e 

Dr
os

er
a 

fim
br

ia
ta

P4
-

Er
ec

t t
ub

er
ou

s,
 p

er
en

ni
al

, h
er

b,
 0

.0
5-

0.
15

 m
 h

ig
h.

 F
l. 

w
hi

te
, S

ep
 to

 O
ct

. W
hi

te
 s

an
d,

 
gr

an
ite

.
M

od
er

at
e

G
re

vi
lle

a 
br

ac
hy

st
yl

is 
su

bs
p.

 
au

st
ra

lis
T

VU
Pr

os
tr

at
e 

or
 e

re
ct

, n
on

-li
gn

ot
ub

er
ou

s 
sh

ru
b,

 0
.1

-2
 m

 h
ig

h.
 F

l. 
re

d,
 S

ep
 to

 D
ec

 o
r J

an
. S

an
d,

 
sa

nd
y 

cl
ay

. W
in

te
r w

et
 h

ea
th

.
M

od
er

at
e

G
re

vi
lle

a 
br

on
w

en
ae

P3
-

Sl
en

de
r, 

er
ec

t s
hr

ub
, 0

.5
-1

.6
 m

 h
ig

h.
 F

l. 
re

d,
 Ju

n 
to

 D
ec

. G
re

y 
sa

nd
 o

ve
r l

at
er

ite
, l

at
er

iti
c 

lo
am

. H
ill

sl
op

es
M

od
er

at
e

G
re

vi
lle

a 
m

an
gl

es
io

id
es

 s
ub

sp
. 

fe
rr

ic
ol

a
P3

-
Er

ec
t o

r s
pr

ea
di

ng
 s

hr
ub

, 1
.5

 m
 h

ig
h.

 F
l. 

re
d/

gr
ee

n/
re

d&
gr

ee
n,

 O
ct

. R
ed

 s
an

dy
 c

la
y 

ov
er

 
iro

ns
to

ne
. W

in
te

r w
et

 fl
at

s.
M

od
er

at
e

La
sio

pe
ta

lu
m

 la
xi

flo
ru

m
P3

-
Sh

ru
b.

 S
te

m
s 

ha
iry

. L
ea

ve
s 

20
-1

05
 m

m
 lo

ng
, 8

-5
5 

m
m

 w
id

e,
 n

ot
 lo

be
d;

 m
ar

gi
ns

 e
nt

ire
; 

in
du

m
en

tu
m

 p
re

se
nt

, w
ith

 s
te

lla
te

 h
ai

rs
; s

tip
ul

es
 p

re
se

nt
 b

ut
 e

ar
ly

 d
ec

id
uo

us
 (o

nl
y 

vi
si

bl
e 

on
 y

ou
ng

es
t l

ea
ve

s)
, 1

0-
15

 m
m

 lo
ng

.F
lo

w
er

in
g 

tim
e 

O
ct

ob
er

 o
r N

ov
em

be
r.

M
od

er
at

e

Le
pt

om
er

ia
 fu

rt
iv

a
P2

-
La

x,
 s

pr
aw

lin
g 

sh
ru

b,
 0

.2
-0

.4
5 

m
 h

ig
h.

 F
l. 

or
an

ge
-b

ro
w

n,
 A

ug
 to

 O
ct

. G
re

y 
or

 b
la

ck
 p

ea
ty

 
sa

nd
. W

in
te

r-
w

et
 fl

at
s

M
od

er
at

e

Pi
m

el
ea

 c
ili

at
a 

su
bs

p.
 lo

ng
itu

ba
P3

-
Er

ec
t s

hr
ub

, 0
.3

-1
 m

 h
ig

h.
 F

l. 
pi

nk
, O

ct
 to

 D
ec

. G
re

y 
sa

nd
 o

ve
r c

la
y,

 lo
am

.
M

od
er

at
e

Pu
lte

na
ea

 p
in

ifo
lia

P3
-

Er
ec

t, 
sl

en
de

r s
hr

ub
, 1

-3
 m

 h
ig

h.
 F

l. 
ye

llo
w

-o
ra

ng
e,

 O
ct

 to
 N

ov
.L

oa
m

 o
r C

la
y.

 F
lo

od
pl

ai
ns

, 
sw

am
py

 a
re

as
M

od
er

at
e



15
Re

co
nn

ai
ss

an
ce

 a
nd

 T
ar

ge
te

d 
Fl

or
a 

an
d 

Ve
ge

ta
tio

n 
Su

rv
ey

, C
ow

ar
am

up
 B

ay
 R

oa
d

Sp
ec

ie
s 

N
am

e 
St

at
us

 
(W

A)
St

at
us

 
(E

PB
C)

D
es

cr
ip

tio
n 

an
d 

H
ab

ita
t 

Li
ke

lih
oo

d 
of

 
oc

cu
rr

en
ce

St
yl

id
iu

m
 lo

w
rie

an
um

 

P3
-

Ro
se

tt
ed

 p
er

en
ni

al
, h

er
b,

 0
.2

5-
0.

65
 m

 h
ig

h,
 L

ea
ve

s 
sp

re
ad

in
g,

 o
bl

an
ce

ol
at

e 
to

 s
pa

th
ul

at
e,

 
2-

5 
cm

 lo
ng

, 3
-1

2 
m

m
 w

id
e,

 a
pe

x 
su

ba
cu

te
, m

ar
gi

n 
cr

is
pe

d,
 g

la
br

ou
s.

 S
ca

pe
 g

la
br

ou
s 

at
 

ba
se

, i
nf

lo
re

sc
en

ce
 a

xi
s 

sp
ar

in
gl

y 
gl

an
du

la
r. 

In
flo

re
sc

en
ce

 ra
ce

m
os

e.
 F

l. 
w

hi
te

-p
in

k,
 O

ct
 to

 
N

ov
. S

an
d 

or
 sa

nd
y 

lo
am

 o
ve

r l
im

es
to

ne
. E

uc
al

yp
t o

r A
go

ni
s 

w
oo

dl
an

d,
 fo

re
st

, s
cr

ub
. 

M
od

er
at

e

Sy
na

ph
ea

 d
ec

um
be

ns
 

P3
 

- 
Sh

ru
b 

35
 c

m
.W

hi
te

 g
re

y 
sa

nd
. F

l. 
ye

llo
w

, S
ep

 to
 O

ct
. S

an
d 

ov
er

 la
te

rit
e.

M
od

er
at

e 

Te
tr

ar
ia

 s
p.

 N
an

nu
p 

(P
.A

. 
Ju

rje
vi

ch
 1

13
3)

P1
 

- 
- 

M
od

er
at

e 

Th
ys

an
ot

us
 is

an
th

er
us

P4
-

Ca
es

pi
to

se
 p

er
en

ni
al

, h
er

b 
(w

ith
 tu

be
ro

us
 ro

ot
s)

, t
o 

0.
15

 m
 h

ig
h.

 F
l. 

pu
rp

le
, N

ov
 to

 D
ec

. 
G

ra
ni

te
.

M
od

er
at

e

Th
ys

an
ot

us
 sp

. B
ad

gi
ng

ar
ra

 (E
.A

. 
G

rif
fin

 2
51

1)

P2
-

Pe
re

nn
ia

l, 
he

rb
 (w

ith
 tu

be
ro

us
 ro

ot
s)

, c
a 

0.
35

 m
 h

ig
h.

 F
l. 

bl
ue

, D
ec

. G
re

y 
sa

nd
 w

ith
 la

te
rit

ic
 

gr
av

el
. 

M
od

er
at

e

Xy
ris

 m
ax

im
a

P2
-

Ro
bu

st
, e

re
ct

, t
uf

te
d 

pe
re

nn
ia

l, 
he

rb
, 0

.1
6-

0.
6 

m
 h

ig
h.

 F
l. 

ye
llo

w
, N

ov
 to

 D
ec

 o
r J

an
. B

la
ck

 
pe

at
y 

sa
nd

. D
ra

in
ag

e 
fla

ts
.

M
od

er
at

e





17                  Reconnaissance and Targeted Flora and Vegetation Survey, Cowaramup Bay Road 

4.2 Field survey
4.2.1 Flora 

The field survey recorded 145 taxa of vascular plants from 43 families (Appendix E). Nineteen of the 
144 taxa are introduced. The most common families were Fabaceae (19 taxa), Myrtaceae (13 taxa) 
Poaceae (10 taxa) and Proteaceae (10 taxa). The representation of these families is consistent with 
the flora of the area and the location in the landscape of the survey area. 

Threatened species 

Caladenia excelsa, a state listed declared rare flora species and federally listed threatened flora 
species was recorded within the survey area (Figure 6). Two individual plants were confirmed as C. 
excelsa and one identified as potential C. excelsa (not confirmed due to unopened flower). These 
individuals were found in the same location as previous records (Figure 5) within a vegetation 
community described and mapped  as Low open woodland of Eucalyptus marginata and Corymbia 
calophylla over shrubland of Xanthorrhoea preissii over shrubland of Hibbertia hypericoides 
(Community EmCcXp; Table 4). 

Three individuals of Boronia anceps (P3) were recorded approximately 1.5 km east of a previously 
recorded population. All individuals of B. anceps recorded in this survey were recorded within 
vegetation community EmCcXp (Figure 6).  

An additional priority species Banksia sessilis var. cordata (P4) was found scattered at low density 
through three vegetation communities mapped and described at the western end of the survey area 
closest to the coast (refer to area defined in Figure 6). The vegetation communities (community 
codes MlMsMs, DcMsSg and BaAfMf) are described in the following section (Table 4). This species 
had previously been recorded approximately 1.2m south of the survey area.  

No species of other conservation significance (e.g. range extensions) were recorded. 

Declared weeds 

None of the nineteen introduced flora species are listed as declared pest plants under the 
Biosecurity and Agriculture Management Act 2007. 

The introduced species recorded were predominantly weedy grasses and herbs common in 
agricultural setting. These are considered environmental weeds and potentially require management 
during any earth works. In particular, Watsonia meriana subsp. bulbillifera which was recorded at 
several locations within the survey area. This species has the potential to spread through transfer of 
bulbs in soil and is a potentially invasive weed species. Weedy grasses and herbs occurred 
predominantly at the edges of intact native vegetation and were more common at the road 
intersections and east of caves road.  

4.2.2 Vegetation communities 

Nine native vegetation units were identified within the survey area (Figure 7a-c). Cleared 
(predominantly pasture) and areas of planted (combination of exotic and native flora species) 
vegetation also occurred. Community descriptions (Table 4) are based on the results of relevés 
surveyed in each, supplemented by opportunistic recording of additional species during targeted 
searches. 

The vegetation communities described for the survey area are consistent with the broader 
vegetation complex descriptions of Mattiske and Havel (1998) identified as occurring within the 
desktop survey area.  
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The condition of vegetation was mapped during the field survey and ranged from completely 
degraded to excellent (Figure 8a-c). Vegetation condition was generally better to the west of Caves 
Road and comparatively poorer between Caves Road and Bussell Highway. The poorer condition of 
the native vegetation east of Caves Road is likely due to the impact of historical clearing and 
adjoining agricultural land use resulting in greater ingress of weed species. 

The community DcMsSg (Low closed shrubland of Dodonaea caratocarpa, Melaleuca systena and 
Spyridium globulosum) was considered to be representative of the priority two ecological 
community Low Shrublands on acidic grey-brown sands of the Gracetown soil-landscape system. The 
PEC has previously been mapped at this location.  
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5 Discussion and Recommendations
The survey of Cowaramup Bay Road from Bussell Highway to the coast at Gracetown identified nine 
native vegetation communities. Native vegetation within the survey area west of Caves Road is 
mostly in very good to excellent condition. This area adjoins some areas of national park and other 
areas with intact native vegetation. The condition of the roadside vegetation between Caves Road 
and Bussell Highway was generally poorer, predominantly mapped as degraded or completely 
degraded with small patches of native vegetation in good condition. Adjoining land use for 
agricultural purposes and historical disturbance is likely to have contributed to the introduction of 
weeds into this area. 

Vegetation community DsMsSg was considered to be representative of the Low Shrublands on acidic 
grey-brown sands of the Gracetown soil-landscape system PEC (P2). This is consistent with DBCA 
mapping of the community in the same location (DBCA 2020). The Gracetown low shrublands 
community is distinct floristically from the Banksia woodland upslope and the tall shrublands on 
limestone sands nearby (Smith 2005). 

The vegetation communities described and mapped within the survey area were broadly consistent 
with the vegetation complexes present within the survey area. Six of the seven vegetation 
complexes occurring within the survey area have greater than 30% of the pre-European extent intact 
and are well represented in intact native vegetation outside of the survey area. The Cowaramup Cw2 
complex has 16.24% of its pre-European extent remaining (Government of Western Australia 2019). 
Approximately 3.77ha of this complex occurs within the survey area (east of Caves Road) of which 
less than 1ha is native vegetation (remaining areas planted or cleared) with only 0.45ha native 
vegetation in good condition (remaining vegetation degraded or completely degraded).   

The survey relocated a previously recorded population of the threatened species Caladenia excelsa 
within the survey area. Two individuals were confirmed as C. excelsa and one identified as potential 
C. excelsa (not confirmed due to unopened flower). C. excelsa is listed as Endangered under the 
state BC Act and the federal EPBC Act. Under the EPBC Act “A person must not take an action that 
has, will have, or is likely to have, a significant impact on a listed threatened species, without 
approval from the Minister”. Therefore, any clearing in proximity to the recorded population should 
be carefully managed to avoid potential impacts on the species.  

The conservation advice for C. excelsa identifies weed invasion, grazing (by kangaroos), prescribed 
burning (undertaken between April to early November when the orchid is most vulnerable) and 
accidental damage from firebreak and other infrastructure maintenance as key threats for this 
species (DEWHA, 2008).   

Three individuals of priority flora species Boronia anceps (P3) were within the survey area. The 
desktop survey identified this species as previously recorded within or in close proximity to the 
survey area. The plants recorded in this survey appear to represent an additional population or 
potential extension of the previously recorded population. Investigation of information available on 
the previously recorded population indicate it was recorded approximately 1.5 km to the west of the 
individuals recorded during this survey. Boronia anceps is known from additional populations in the 
Augusta Margaret River and Nannup Local Government Areas (LGA’s) (Florabase 1998). 

An additional priority species, Banksia sessilis var. cordata (P4) was found scattered at low density 
throughout the three vegetation communities at the western end of the survey area. The desktop 
survey identified this species as moderate likelihood to occur with the nearest known recording 
approximately 1.2km south. Banksia sessilis is generally restricted to coastal areas associated within 
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limestone outcropping but has a fairly wide distribution in the southwest of Australia occurring in 
the Albany, Augusta Margaret River, Busselton, Denmark, Manjimup, Nannup LGAs. 

No additional conservation significant flora species were recorded. The timing of the initial survey 
was considered appropriate to coincide with the flowering period of the majority of threatened flora 
species potentially occurring within the survey area. 

In conclusion: 

Three plants of the threatened species Caladenia excelsa occur within the survey area. 
Impacts to this species should be avoided (or additional approvals sought if this is not 
possible). The following recommendations will assist in protecting these individuals and 
surrounding habitat: 

o Prior to any on ground works the location of the populations of Caladenia excelsa 
should be clearly demarcated with an adequate buffer (at least 15m) either side of 
the population. 

o Works crews should be informed of the location and the requirement to avoid 
disturbance within the demarcated area. 

o Weed control measures should be developed in consultation with DBCA. DEWHA 
(2008) identifies the need to control weeds that potentially threaten the species and 
also that weed control measures need to ensure there is no adverse impact on the 
species (e.g. through inappropriate use of chemicals). However, no additional advice 
is provided in DEWHA (2008) on appropriate weed control measures. 

Should impacts to Caladenia excelsa be unavoidable then advice on additional 
environmental approvals should be sought. 

Three plants of the priority species Boronia anceps (P3) occur on the north side of 
Cowaramup Bay Road within survey area. Impacts to this species should be avoided 
where possible. The conservation status of this species should be checked prior to any 
clearing. The location of the population should be demarcated prior to construction to 
avoid potential accidental impacts. 

The priority species Banksia sessilis var. cordata (P4) is scattered in the vegetation 
within the survey area on the south and north sides or Cowaramup Bay Road within the 
survey area.  Any works will need to consider population of Banksia sessilis var. cordata 
and impacts to this species should be avoided where possible. The conservation status 
of this species should be checked prior to any clearing. The location of the population 
should be demarcated prior to construction to avoid potential accidental impacts. 

The state listed Priority 2 community Low Shrublands on acidic grey-brown sands of 
the Gracetown soil-landscape system (Priority 2) was identified as occurring within the 
road reserve (Corresponding vegetation unit DsMsSg). Impacts to this community 
should be minimised. Should impacts to this community be proposed then advice on 
additional environmental approvals should be sought and the conservation status of 
this community should be checked prior to any clearing. 

Given the very good to excellent condition of native vegetation present within the survey 
area west of caves road, and the occurrence of threatened and priority flora species, 
disturbance to remnant vegetation identified during the survey should be minimised where 
possible. Suitable management measures should be developed to minimise potential 
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indirect impacts to adjoining areas of intact native vegetation in this area (i.e. adjoining 
National Park). 

Disturbance to vegetation communities east of Caves Road identified during the survey
should also be minimised due to their regional conservation significance. In particular
impacts to community CcAfXp and CcEmBl (particularly where in Good condition)
should be minimised as they occur within the Cowaramup Cw2 vegetation complex
(16.24% remaining)

No weeds of national environmental significance were found during the survey. Several
environmental weeds including Watsonia meriana subsp. bulbillifera, were recorded and
should be managed appropriately during any proposed clearing and earthworks to avoid
further spread and introduction of weeds.

Environmental weeds should be managed appropriately during the construction phase
to avoid further spread.
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Appendix A: Categories and definitions for threatened and priority 
ecological communities  

State Threatened and Priority Ecological Community Categories 

Category Description
Threatened

Presumed totally Destroyed 
(PD)

An ecological community that has been adequately searched for but 
for which no representative occurrences have been located.  

Critically Endangered (CR) An ecological community will be listed as Critically Endangered when 
it has been adequately surveyed and is found to be facing an 
extremely high risk of total destruction in the immediate future. 

Endangered (EN) An ecological community will be listed as Endangered when it has 
been adequately surveyed and is not Critically Endangered but is 
facing a very high risk of total destruction in the near future.

Vulnerable (VU) An ecological community will be listed as Vulnerable when it has 
been adequately surveyed and is not Critically Endangered or 
Endangered but is facing a high risk of total destruction or significant 
modification in the medium (within approximately 50 years) to long-
term future. 

Priority 
Priority 1 (P1) – Poorly known Ecological communities that are known from very few occurrences 

with a very restric

either due to limited extent, or being on lands under immediate 
threat (e.g. within agricultural or pastoral lands, urban areas, active 
mineral leases) or for which current threats exist. 

Priority 2 (P2) – Poorly known Communities that are known from few occurrences with a restricted 

least some occurrences are not believed to be under immediate 
threat (within approximately 10 years) of destruction or 
degradation.  

Priority 3 (P3) – Poorly known Communities that are known from several to many occurrences, a 
significant number or area of which are not under threat of habitat 
destruction or degradation or: known from a few widespread 
occurrences, which are either large or with significant remaining 
areas of habitat in which other occurrences may occur, much of it 
not under imminent threat(within approximately 10 years), or; 
made up of large, and/or widespread occurrences, that may or may 
not be represented in the reserve system, but are under threat of 
modification across much of their range  

Priority 4 (P4) – Adequately 
known 

Ecological communities that are adequately known, rare but not 
threatened or meet criteria for Near Threatened, or that have been 
recently removed from the threatened list. These communities 
require regular monitoring. 

Priority 5 (P5) – Conservation 
dependent 

Ecological communities that are not threatened but are subject to a 
specific conservation program, the cessation of which would result 
in the community becoming threatened within five years. 
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EPBC Act conservation categories for threatened ecological communities  

Category Description 
Critically Endangered (CR) An ecological community that is facing an extremely 

high risk of extinction in the wild in the immediate 
future (indicative timeframe being the next 
10 years) 

Endangered (EN) An ecological community that is not critically 
endangered but is facing a very high risk of 
extinction in the wild in the near future (indicative 
timeframe being the next 20 years). 

Vulnerable (VU) an ecological community is not critically endangered 
or endangered, but is facing a high risk of extinction 
in the wild in the medium–term future (indicative 
timeframe being the next 50 years).
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Appendix B: Categories and definitions for threatened and priority 
flora species 

CONSERVATION CODES FOR WESTERN AUSTRALIAN FLORA 

T: Threatened Flora - Specially protected under the BC Act, listed under Schedules 1, 2 and 3 of the Wildlife 
Conservation (Rare Flora) Notice 2018 (which may also be referred to as Declared Rare Flora). 
Taxa which have been adequately searched for and are deemed to be, in the wild, either rare, at risk of extinction, 
or otherwise in need of special protection, and have been gazetted as such.  
The assessment of the conservation status of these species is based on their national extent. 
Ranking:  
CR · Schedule 1 - taxa that are extant and considered likely to become extinct or rare, as critically endangered 
flora, and therefore in need of special protection. 
EN · Schedule 2 - taxa that are extant and considered likely to become extinct or rare, as endangered flora, and 
therefore in need of special protection. 
VU · Schedule 3 - taxa that are extant and considered likely to become extinct or rare, as vulnerable flora, and 
therefore in need of special protection. 

EX: Presumed extinct Flora - Specially protected under the BC Act, listed under Schedule 4 of the Wildlife 
Conservation (Rare Flora) Notice (which may also be referred to as Declared Rare Flora). Taxa which have been 
adequately searched for and there is no reasonable doubt that the last individual has died, and have been gazetted 
as such. Threatened flora are ranked according to their level of threat using IUCN Red List categories and criteria.   
EX · Schedule 4 - taxa that are presumed to be extinct in the wild and therefore in need of special protection. 

Priority Flora 
Taxa that may be threatened or near threatened, but are data deficient or have not yet been adequately surveyed 
to be listed under the Wildlife Conservation (Rare Flora) Notice, are added to the Priority Flora List under Priorities 
1, 2 or 3.  These three categories are ranked in order of priority for survey and evaluation of conservation status, 
so that consideration can be given to their declaration as threatened flora. Taxa that are adequately known and 
are rare but not threatened, or meet criteria for near threatened, or that have been recently removed from the 
threatened list for other than taxonomic reasons, are placed in Priority 4.  These taxa require regular monitoring.  
1: Priority One:  Poorly-known species

Species that are known from one or a few locations (generally five or less) which are potentially at risk.  All 
occurrences are either: very small; or on lands not managed for conservation or otherwise under threat of habitat 
destruction or degradation.  Species may be included if they are comparatively well known from one or more 
locations, but do not meet adequacy of survey requirements and appear to be under immediate threat from 
known threatening processes.  Such species are in urgent need of further survey.
2: Priority Two: Poorly-known species

Species that are known from one or a few locations (generally five or less), some of which are on lands managed 
primarily for nature conservation, and other lands with secure tenure being managed for conservation.  Species 
may be included if they are comparatively well known from one or more locations, but do not meet adequacy of 
survey requirements and appear to be under threat from known threatening processes.  Such species are in urgent 
need of further survey.
3: Priority Three: Poorly-known species 

Species that are known from several locations, and the species do not appear to be under imminent threat, or 
from few but widespread locations with either large population size or significant remaining areas of apparently 
suitable habitat, much of it not under imminent threat.  Species may be included if they are comparatively well 
known from several locations, but do not meet adequacy of survey requirements and known threatening 
processes exist that could affect them.  Such species are in need of further survey. 
4: Priority Four: Rare, Near Threatened and other species in need of monitoring
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(a) Rare.  Species that are considered to have been adequately surveyed, or for which sufficient knowledge is 
available, and that are considered not currently threatened or in need of special protection, but could be if present 
circumstances change. These species are usually represented on conservation lands. 
(b) Near Threatened.  Species that are considered to have been adequately surveyed and that do not qualify for 
Conservation Dependent, but that are close to qualifying for Vulnerable. 
(c) Species that have been removed from the list of threatened species during the past five years for reasons other 
than taxonomy. 

EPBC Act conservation categories (follow IUCN Red List categories)

Category Description
Extinct (EX) A taxon is Extinct when there is no reasonable doubt that the last individual 

has died. A taxon is presumed Extinct when exhaustive surveys in known 
and/or expected habitat, at appropriate times (diurnal, seasonal, annual), 
throughout its historic range have failed to record an individual.

Extinct in the wild (EW) A taxon is Extinct in the Wild when it is known only to survive in cultivation, 
in captivity or as a naturalized population (or populations) well outside the 
past range. A taxon is presumed Extinct in the Wild when exhaustive surveys 
in known and/or expected habitat, at appropriate times (diurnal, seasonal, 
annual), throughout its historic range have failed to record an individual.

Critically Endangered (CR) A taxon is Critically Endangered when the best available evidence indicates 
that it is considered to be (according to specified criteria) facing an extremely 
high risk of extinction in the wild.

Endangered (EN) A taxon is Endangered when it is considered (according to specified criteria) 
to be facing a very high risk of extinction in the wild.

Vulnerable (VU) A taxon is Vulnerable when the best available evidence indicates that it is 
considered (according to specified criteria) to be facing a high risk of 
extinction in the wild. 

Conservation dependent (CD) A taxon is conservation dependent if, at a particular time, it is the focus of a 
specific conservation program, the cessation of which would result in the 
species becoming vulnerable, endangered or critically endangered. 
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Appendix C: EPBC Protected Matters database search results
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Appendix D:  DBCA Naturemap database search results
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