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A biological survey of the agricultural zone : vegetation
and vascular flora of Drummond Nature Reserve
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ABSTRACT

A survey of the flora and vegetation communities of Drummond Nature Reserve was undertaken. The reserve
contains ten vegetation communities, mainly woodlands of wandoo and jarrah/marri. One community is
caused by secondary salination and two (wandoo woodland over sedges and Melaleuca lateritia dominated
claypans) have been rarely recorded during the Biological Survey of the Agricultural Zone. A total of 439 taxa
of vascular plants were recorded for the reserve, including two rare and seven priority taxa. The vegetation and
flora of the reserve are typical of the northern jarrah forest.

GREG J. KEIGHERY1, N. GIBSON1, A. WEBB1 AND W.P. MUIR1

INTRODUCTION

This study of the flora and vegetation communities of
Drummond Nature Reserve (42805) was undertaken as
part of the Biological Survey of the Agricultural Zone
undertaken for the Salinity Action Plan and the State
Salinity Strategy (Government of Western Australia 2000).

The valley floors of the reserve are under threat by
secondary salination due to rising groundwater and saline
water flows from surrounding cleared areas. This reserve
has very high conservation values in the valley floors and
has been proposed as a natural diversity recovery
catchment. This paper details the vegetation and flora of
the reserve as part of the nomination background and as
a benchmark for this recovery process.

Several other areas reported on in detail include the
Lake Muir-Unicup Recovery Catchment (Gibson and
Keighery 2000) and the Quairading Nature Reserve
(Keighery et al. 2001). These detailed reports will continue
as the need arises.

Drummond Nature Reserve is approximately 10 km
west of Bolgart and seven kilometres north-east of Julimar
Conservation Park on the northern margin of the Swan
Region in the Mundaring District of the Department of
Conservation and Land Management. The reserve is an
‘A’ class nature reserve of 439 ha purchased and gazetted
in 1993. Previously it was freehold land used for stock
grazing.

The reserve lies near the north-east boundary of the
Jarrah Forest IBRA Region (Thackaway and Creswell
1995). Bolgart (10 km to the east) has an annual rainfall
of 469 mm (Bureau of Meteorology, Western Australia
1999). The climate is warm Mediterranean with five to
six dry months per year.

Beard (1979) described the major structural vegetation
formations in the area at a scale of 1:250,000 and maps

the reserve as marri/wandoo woodland. Surveys from
nearby areas include a site-based floristic survey of the
Bindoon to Moora area (Griffin, 1992), although no sites
were established in the reserve.

Apart from the broad scale vegetation mapping
referred to above, there appear to be no published
biological data on Drummond Nature Reserve.

MATERIALS AND METHODS

Prior to the intensive study reported here, as part of the
Biological Survey of the Agricultural Zone one biodiversity
site (sampling plants, ground dwelling vertebrates and
invertebrates) and four floristic sites (10 x 10 m quadrats)
were established in the reserve in 1998. These sites will
be used in a biogeographic analysis of the entire
Agricultural Zone during 2001. Plant data from these sites
was incorporated into this study.

To compile the species list for the reserve, these sites
were supplemented by four visits to the reserve in autumn,
early and late spring and summer using extensive foot
traverses during 1999 and 2000. The vegetation map was
compiled using colour stereo photographs at 1:50,000
scale with extensive ground truthing. The reserve has not
been burnt for over 10 years.

VEGETATION

Drummond Nature Reserve consists of a series of lateritic
hills and spurs interspersed with valleys and spillway
deposits and a small area of outcropping bedrock. Ten
vegetation units were recognised within the reserve
(Fig. 1). As expected these appear to relate to soil type,
topography and drainage; that is, wandoo woodlands
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dominate the ridges, gravelly slopes and clay soils of the
valleys, while marri woodlands dominate the duplex soils
of the valleys and banksia woodlands are found on the
deep sands. Some vegetation units had sharp distinct
boundaries while others formed broad ecotones between
units. The units are shown on Figure 1 as a numeric code
and are described below.

Vegetation Types

There are six woodland types in the study area (vegetation
units 2, 3, 4, 5, 6 and 9), one mallee type (vegetation unit
10), two granite heaths (vegetation unit 7) and a wetland
(vegetation unit 8).

Figure 1.Vegetation map of Drummond Nature Reserve. The broken lines on the map indicate ecotomes (broad change over areas)
between the vegetation types rather than sharp boundaries.
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1. Salt affected wandoo woodland
Trees are dead or suffering from dieback and
understorey is dead and/or replaced by annual weeds.
This area corresponds to the largest saline water
intrusion mapped by Western Australia Department
of Agriculture hydrologists.

2. Wandoo (Eucalyptus wandoo) open woodland over low
open shrubland
This is found on lateritic hills, spurs and slopes.

3. Wandoo woodland on clay flats in the valleys
This can be segregated into:
3a) Wandoo woodland usually with scattered marri

(Eucalyptus calophylla) over Xanthorrhoea preissii
over low shrubs over herbs and grasses.

3b) Wandoo woodland over dense low sedges of
Mesomelaena preissii (Fig. 2).

4. Banksia low woodland on deep sands
Banksia woodland of variable composition. On the
northern and eastern margins of the reserve almost
pure stands of Banksia attenuata and B. menziesii
occur; elsewhere scattered marri is often an emergent,
especially on the dunes above the lakes. Along Mount
Road and south-east of the northern claypan, Banksia
prionotes is also a common component.

5. Marri woodland on clay or duplex soils in the valleys
This is a very open woodland over tall scattered shrubs
of Jacksonia sternbergiana over very open low heath
of Allocasuarina humilis and Gastrolobium calycinum
over herbs and sedges.

6. York gum (Eucalyptus loxophleba)/ Jam (Acacia
acuminata) over herbs
Occurring on brown loams with some evidence of
granite. This vegetation type has scattered wandoo
throughout. This community merges into wandoo
woodland up slope as wandoo becomes dominant on
the lateritic ridges. This community occurs on brown
loams, probably derived from granite.

7. Granite heath
There are two types:
7a) Tall dense shrubland of Melaleuca steedmanii,

Calothamnus  and Dodonaea pinifolia that opens
out to a small outcrop dominated by a herbfield
of Borya sphaerocephala.

7b) Tall very open shrubland of Xanthorrhoea preissii
over mid dense heath of Gastrolobium calycinum
and Hakea incrassata over sedges and Borya
herbfield.

8. Claypan
Melaleuca lateritia mid dense shrubland over herbs.

9. Flooded gum (Eucalyptus rudis) open woodland over
low sedges of Baumea rubiginosa
This community occurs on the slopes of the claypans.

10. Eucalyptus drummondii mid dense low mallee over
low heath of Allocasuarina humilis, Calothamnus
sanguineus and Hakea incrassata over low sedges of
Mesomelaena preissii
This occurs on yellow sandy clays on valley slopes.

Figure 2. Eucalyptus wandoo over sedges (vegetation type 3b).
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Disturbed areas

Around the margins of the reserve and along the firebreaks
are areas of clearing and repeated disturbance where many
weeds are recorded and often confined to. These areas
are narrow and strictly speaking are not a vegetation unit;
however, they are the major site for many weed species.
These areas are given as habitat on the flora list but are
not mapped.

VASCULAR FLORA

Composition

Drummond Nature Reserve has a vascular plant flora of
at least 439 taxa. These taxa are listed in Table 1 as the
appropriate species, subspecies or variants occurring in the
reserve. In rare cases there is more than one subspecific
taxon present and both are listed and counted (Table 1).
Of the 439 taxa recorded, 34 are naturalised aliens and
405 natives. The largest families are the Proteaceae (35
species), Asteraceae (36 species, including 4 weeds),
Cyperaceae (28, including 1 weed), Myrtaceae (26),
Papillionaceae (23, including 2 weeds), Orchidaceae (24,
including 1 weed) and Anthericaceae (21 species). The
largest genera are Stylidium and Acacia (both with 12
species).

The flora is listed under the following major vegetation
types of the reserve (Table 1): the claypan wetland
(incorporating vegetation types 8 and 9), wandoo
woodlands (vegetation types 2 and 3, (l) indicates if the
species only occurs on lateritic soils (type 2) and (cl)
indicates only occurring on clay valley soils (type 3)),
banksia woodland (vegetation type 4), york gum woodland
(vegetation type 6), marri woodland (vegetation type 5),
disturbed (not mapped), granite heath (vegetation type 7)
and Eucalyptus drummondii mallee (vegetation type 10).

The wandoo and marri vegetation types contain the
largest number of taxa, but they are also the largest in area.

Weeds

Most of the weeds are currently confined to disturbed
areas of the reserve (road edges, firebreaks and drainage
lines from roads) and are not widespread through the
reserve.

Weed species of current and future concern are:
1. Gladiolus caryophyllaceus
This is currently scattered through the reserve largely
on sandy soils in low numbers.
2. Briza maxima and B. minor
These are very common in areas by both wetlands
where stock were watered.
3. Echium planatgineum
This is currently scattered in grazed woodland on the
eastern side of the reserve and is abundant at two sites
where drainage is entering the reserve (intersection of
Old Plains Road and Mount Road and approximately

one kilometre along Bulligan Road).
These infestations are currently under active control

(B. Huston1, personal communication).

Condition

Most of the reserve is in excellent to very good condition,
despite a history of grazing prior to acquisition in 1993.

There is evidence of grazing impacts mainly in
community 4 and 9 to the east of the eastern claypan.

Rare and priority flora

Drummond Nature Reserve has two species of Declared
Rare Flora and seven species of Priority taxa (CALM
1999). The reserve contains the only known populations
of the aquatic herb Hydatella leptogyne (Hydatellaceae).
It also contains two large populations of the emergent
aquatic herb Eleocharis keigheryi (Cyperaceae).

The populations of Priority taxa present in the reserve
are:

1. Hydrocotyle lemnoides and Schoenus natans
Very large populations of the aquatic herbs, Hydrocotyle
lemnoides (Apiaceae, Priority Four) and Schoenus
natans. (Cyperaceae, Priority Four) are found in both
clay based wetlands.

2. Acacia chapmanii subspecies australis
On the north-west boundary there is a population of
Acacia chapmanii subspecies australis (Mimosaceae),
a Priority Three taxon. The subspecies is confined to
the Walebing-Bolgart-New Norcia area. Current
records indicate that the taxon is only known from a
conservation reserve at Drummond Nature Reserve.
This population is rapidly declining as it is directly
affected by the salt wedge entering the reserve in this
area.

3. Stenanthemum tridentatum (Rhamnaceae)
This is a Priority Three species and is widespread but
poorly recorded, extending from Wubin to Wagin in
the western wheatbelt.

4. Comesperma rhadinocarpum (Polygalaceae)
This is a Priority Two species that is poorly known,
extending in scattered occurrences from Mullewa to
Perth.

5. Platysace ramosissima (Apiaceae)
This is a Priority Three species also recorded from
Boonanarring Reserve. It is here at its north-eastern
limit.

6. Tricoryne arenicola (Anthericaceae)
This is a distinctive form of Tricoryne arenicola (Priority
Two), here at its western limit. Other collections are
recorded from Wongan Hills north to Geraldton and
inland to Southern Cross. This species is found in the
Eucalyptus drummondii mallee heath. There are three
species of Tricoryne present in this reserve.

1 B.Houston, Department of Conservation and Land Management,
Perth Hills District, 51 Mundaring Weir Road, Mundaring
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Species of geographical interest include:
1. A hybrid of Eucalyptus loxophleba x wandoo
This is a rarely recorded plant that has been found in a
number of locations in the western wheatbelt where
these species co-occur.

2. Cyathochaeta equitans
Drummond Nature Reserve contains the most inland
population of the sedge Cyathochaeta equitans. This
species is mainly recorded from Perth southward on
the Swan Coastal Plain thence to Albany. There are
isolated records from north of Perth.

3. Schoenus aff. loliaceus
The record of Schoenus aff. loliaceus (GK 15488,
Cyperaceae) from the reserve may represent a new
taxon. It keys to this species which is currently only
known from the Scott Coastal Plain and the Lake Muir
area.

4. Rhodanthe pyrethrum (Asteraceae)
This is here at its northern margin. This species was
previously recorded from Julimar Conservation Park
and on the Swan Coastal Plain.

DISCUSSION

Griffin (1992) recorded 33 vegetation types and variants
in the nearby but much larger Julimar Conservation Park.
These were six variants of wandoo woodland, four of jarrah
woodland, three of powderbark wandoo woodland, three
mixed woodlands, 11 heath variants and six wetland
vegetation variants, including a claypan dominated by
Melaleuca viminea. He did not record a Melaleuca lateritia
dominated claypan or a wandoo woodland over sedges.
Interestingly, we did not record powderbark wandoo on
the laterite ridges, suggesting that this species reaches its
inland limit at Julimar.

Two of the valley communities (3b and 8) have been
rarely recorded in the Biological Survey of the Agricultural
Zone. The wandoo woodland over dense low sedges
(vegetation type 3b, Fig. 2) is a vegetation type we have
not recorded elsewhere in the Biological Survey. The
Freshwater claypan (8) dominated by Melaleuca lateritia
has been rarely recorded during our survey, as a community
largely confined to the Swan Coastal Plain and parts of
the jarrah forest, it is here at its eastern limit. The Banksia
woodland present in Drummond Nature Reserve is also
at its eastern limit.

Drummond Nature Reserve contains a mixture of
communities that characterise the eastern jarrah forest,
several of which are at or near their inland limits. This is
not unexpected since the reserve is near the eastern margin
of the IBRA Jarrah Forest Bioregion.

Griffin (1992) recorded 358 species of vascular plants
in Julimar Conservation Park (28,317 hectares, c. 15 km
south-west). Subsequent surveys, chiefly by the authors,
have increased this number to 583; however, the list is

still incomplete. A comparison between the two reserves
for flora and vegetation shows that Julimar contains over
180 species not listed for Drummond Nature Reserve. A
large proportion of this difference can be attributed to
the larger size of Julimar, which contains a greater diversity
of habitats with, for example, large granite rocks and
breakaways. There is also an attenuation of many jarrah
forest elements (for example, Eucalyptus accedens,
Lepidosperma squamatum, Tetraria capillaris, Persoonia
elliptica and Acacia urophylla) that do not extend to
Drummond Nature Reserve. This is probably due to the
sharp rainfall gradients between the reserves. Drummond
Nature Reserve, in contrast, contains elements of the
sandplains of the Avon IBRA region (Tricoryne arenicola,
Caesia alfordii, Lomandra effusa, Platysace teres,
Leucopogon taminensis and Verticordia roei) that are not
found in Julimar.

Drummond Nature Reserve contains a rich and diverse
range of vegetation communities and vascular plant species.
Many of the significant communities and flora occur low
in the landscape and are under threat by saline water
inflows.
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