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VEGETATION SURVEY OF BRISBANE WATER NATIONAL
PARK AND ENVIRONS

J. S. BENsoN aND H. FALLDING
(Accepted for publication 5.12.1980)

ABSTRACT

Benson, J. S.* and Fallding, H. (National Herbarium of New South Wales, Royal
Botanic Gardens, Sydney, New South Wales, Australia 2000) 1981, Vegetation survey of
Brisbane Water National Park and Environs. Cunninghamia 1 (1): 79-113. The vege-
tation of Brisbane Water National Park and environs is described and mapped at a
1:50 000 scale, using air photo interpretation and ground survey. Fifteen plant
communities are described in detail. The number of communities refiects the diversity
of the region; this is mainly determined by physical factors such as geology, topography
and proximity to the sea. 657 plant species are recorded. Ten species are
cogsidered to be rare or at risk and several others are uncommon or restricted in dis-
tribution.

INTRODUCTION

The Sydney region is floristically rich and varied. Some plant habitats however
are very localized, and many species show very restricted distribution patterns.
With the continuous exploitation and clearance of natural vegetation for development
the National Parks and nature reserves of the area become ‘islands’ in a sea of
altered habitats. They may be the only areas where representative samples of
ecosystems can be preserved and rare species protected. The Brisbane Water
National Park and its adjacent relatively undisturbed bushland areas provide an
excellent example of the vegetation typical of coastal areas of the Sydney region.
The present account arises from a vegetation survey undertaken at the request of
the New South Wales National Parks and Wildlife Service to provide basic
information on the vegetation of the region. The aims of the survey were firstly,
to describe the plant communities in the region and discuss their distribution and
importance, and secondly, to study species composition and distribution and identify
the uncommon and rare species requiring protection or particular types of manage-
ment.

THE STUDY AREA

The Brisbane Water National Park, (lat. 33° 30’ S, long. 151° 15" E) is an area
of c. 7 800 ha, 40 km north of Sydney. The survey also covered extensive areas of
natural vegetation of the upper Mooney Mooney Creek catchment (c. 3 000 hectares
in area) directly north of Brisbane Water National Park, and the Strickland State
Forest (474 hectares) north-east of the Park (Figure 1).

Climate

The area receives an annual rainfall of about 1250 mm, with a relatively wet
season between January and June, during which about 609, of the annual rainfall is
received. March is the wettest month, with a mean monthly rainfall of 147 mm,
while October is the driest, with a mean monthly rainfall of 76 mm (data for Gosford,
Bureau of Meteorology, 1979). Temperatures in the area are fairly mild, with an
average maximum of 27° C in summer and 17° C in winter. Average minimum
temperatures range from about 17° C in summer to 4° C in winter.

* Present address: Resources Section, New South Wales National Parks and Wildlife Service,
Kent Street, Sydney, N.S.W. 2000.
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Figure I,

Locality map of Brisbane Water National Park and environs. Inset shows Lands
Department 1:25 000 topographic sheets: 1 = Mangrove, 2 = Wyong, 3 = Gunderman, 4 =

Gosford, 5 = Cowan, 6 = Broken Bay.
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The most frequent winds throughout the year are light southerly to southwesterly
and northeasterly. On-shore winds predominate during the spring and summer,
while westerly and northwesterly winds occur mainly in autumn and winter. Local
and low pressure frontal storms, particularly from the southeast in summer, bring
gale-force winds,

Topography, geology and soils

The study area is part of the Triassic Hawkesbury Sandstone plateau which
covers much of the Sydney region (New South Wales Dept. of Mines, 1966). During
its uplift this plateau was dissected by deep valleys which cut through the Hawkesbury
sandstone to expose the underlying strata of the Narrabeen Group, also of Triassic
age. The lower sections of these valleys have been subsequently drowned by rising
sea level to give the present shallow estuaries of Mooney Mooney and Mullet Creeks.
Stream patterns on the sandstone plateaux are dendritic but are influenced by the
jointing patterns in the sandstone. Valley profiles are typified by cliffs of the more
resistant Hawkesbury Sandstone, steep slopes (with angles of ca. 25°) from the under-
lying Narrabeen Group and narrow valley floors or drowned river valleys. More
resistant remnants of sandstone form higher peaks on the plateaux, such as Kariong
and Wondabyne Trigs. The Hawkesbury Sandstone is composed mainly of lenti-
cular beds of quartz-rich sandstone, with occasional shale and siltstone lenses
(Standard in Packham, 1969). A variety of soil types is found. On ridges and slopes,
soils vary from shallow skeletal siliceous sands to deeper duplex soils with a sand
to sandy loam A horizon, and a sandy clay to medium clay B horizon. On ridges
in the south of the Park, exposed shale lenses weather to light clay soils with grad-
ational profiles. On plateaux (particularly in the north) distinctive yellow earthy
soils are developed. These have gradational profiles and often are associated with
ironstone nodules.

The Narrabeen Group, composed in this area mainly of shales, underlies the
Hawkesbury Sandstone. Exposures of Narrabeen Group vary, reaching a maximum
in Strickland State Forest and Mooney Mooney Creek in the north, and decreasing
to the south of the study area near Patonga. These rocks form deep clay-rich soils
with duplex to gradational profiles.

Small intrusions of Tertiary basaltic rock are found at Dillons Crater and the
Woy Woy rubbish tip in the southeast of the study area. These intrusions weather
to deep dark clay soils (rich in iron and magnesium) with gradational or uniform
profiles.

Quaternary and Recent deposits of unconsolidated sands and silts occur along
the major watercourses, e.g. Mooney Mooney Creek.

Land use and human influences

Attempts at agriculture in the Brisbane Water area were begun in the 1820's
but proved unsuccessful and were replaced by timber getting and boat building.
These remained the major industries into the 20th century when they were replaced
by tourism and recreation, and increasing urbanization (Strom et al, 1979).

In the Park there has been past logging activity, particularly along Mooney
Mooney and Piles Creeks. Sand extraction on the banks of Mooney Mooney Creek,
upstream from the Pacific Highway bridge, no longer occurs, but was formerly
extensive.

The southern half of the Park has various ‘incursions’, private holdings, such as
quarries, farms, a rifle range and a National Fitness Camp. Quarrying for sandstone
is still active in the Girrakool-Kariong arca, but not within the Park.

The main northern railway passes through the Park, along the eastern bank of
Mullet Creek and through a long tunnel to Woy Woy. A large settlement (several
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hundred people) existed in the area above the tunnel during the construction of the
railway in the 1880’s. Several major roads pass through the study area: the Pacific
Highway from Calga to Kariong and Gosford, and a main road from Kariong to
Woy Woy. The Sydney to Newecastle Freeway forms the western boundary of the
Park. A number of fire trails and walking tracks have been constructed within the
Park. ‘

In the east, the coastal flats along Brishane Water have been almost entirely
developed for residential purposes and both north and south of Gosford urbanization
is extensive. Kariong, Calga and Somersby are small settlements on the boundaries
of the Park. The northern catchment of Mooney Mooney Creek is bounded to the
west and east by farms and quarries. Since many creeks originate in this area the
catchments have been and will continue to be affected by this type of land use. Two
dams have been built on Mooney Mooncy Creek, as part of Gosford’s water supply.

Strickland State Forest was the site of the first Australian Forestry School but
it only lasted a few years, until the National Forestry School was set up in Canberra
in 1925. The trees of Araucaria bidwillii (Bunya pine) planted in the Forest are
remnants of an arboretum. The forest is now being managed as a reserve, with no

logging.

METHODS

Colour aerial photography (New South Wales Dept. of Lands, 1976, Gosford-
Newcastle Project Misc. 971. Scale 1:25 000) was used for the initial recognition
of plant community boundaries. Field work was carried out to check the com-
munity boundaries and to determine the composition and variation in communities
recognized. Vehicle traverses were made along almost all vehicular tracks in the
area. Additional traverses were made on foot.

Plant communities were classified on structure and floristics. Initial classification
was by structure (according to Specht, 1970), though the gradational nature of much
of the vegetation made clearcut distinctions impossible. Some communities therefore
include considerable variation in structure (e.g. low open-forest to open-forest).
Where possible further subdivisions were made, based on floristic differences, which
were generally associated with particular habitats. A structural floristic distinction
based on a moist or dry shrub understorey was also used. A moist understorey
is one with a strong species component of mesophyllous ‘rainforest type’ shrubs such
as Backhousia, Acmena and Rapaned. A dry understorey is dominated by sclero-
phyllous shrubs such as Oxylobium, Pultenaea and Dillwynia. There is a gradation
between the two types.

Field work involved recording lists of species for each of the communities, with
observations on understorey structure, dominant species and effects of fire, dis-
turbance, soil type and aspect.

The vegetation map was compiled using the New South Wales Department of
Lands 1:25 000 topographic map series sheets Broken Bay, Cowan, Gosford, Gunder-
man, Mangrove and Wyong. This map has been reduced to a scale of 1:50 000 for
publication.

THE VEGETATION

The types of vegetation present have been discussed in general terms in Pidgeon
(1937, 1938, 1940, 1941). Fifteen plant communities have been recognized. The
most common structural formations are low open-forest, low open-woodland and
open-woodland with either dry or moist shrub understorey. These extend over the
ridges and slopes on Hawkesbury Sandstone, which covers much of the total area.
Open-forest communities are found on cooler aspects and on Narrabeen Group
outcrops along the watercourses. More restricted communities include sedgelands
and open-scrub in higher, poorly-drained locations, closed-forest with rainforest
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species in valleys or along creeks (mainly on the Narrabeen Group outcrops),
mangroves (tall open-scrub) and reedland/rushland along tidal watercourses, coastal
heath and rock outcrops with pockets of heath.

The distribution of the plant communities is shown on the map ‘“Vegetation of
Brisbane Water National Park and Environs™ (located in back pocket).

Description of plant communities

Fach plant community is described in terms of its structure, habitat and dis-
tribution, together with the main species present arranged in life-form groups. Any
variation in structure or species composition related to variation in geology, topo-
graphy, drainage, aspect, fire history ete. is discussed. A full species list for the
area, together with species recorded for the different communities is given in Table 1.

The communities described are:

1.  CLOSED-FOREST to LOW CLOSED-FOREST with emergent trees

2A. OPEN-FOREST—dry understorey, Narrabeen group

2B. OPEN-FOREST—moist understorey, Narrabeen group
OPEN-FOREST—coastal alluvial flats

4 OPEN-FOREST to LOW OPEN-FOREST—slopes on Hawkesbury
Sandstone

4P. OPEN-FOREST to LOW OPEN-FOREST—plateau tops
4S. OPEN-FOREST—remnant shale outcrops

5 LOW OPEN-FOREST—coastal

6. LOW WOODLAND TO LOW OPEN-WOODLAND

7.  TALL OPEN-SCRUB—Mangroves
8
9

(OS]

CLOSED to OPEN-SCRUB
. Rocky outcrops with pockets of HEATH
10. HEATH-——coastal

11.  REEDLAND/RUSHLAND with Casuarina glauca and Melaleuca siy-
phelioides

12.  SEDGELAND

Commumity 1 CLOSED-FOREST to LOW CLOSED-FOREST with emergent trees.

Structure: Emergent trees up to 30 m high; small trees 8-12 m high with a
dense canopy cover; moist understorey of small trees, shrubs, ferns and herbs
(Figure 2).

Habitat: Deep, moist valleys of varying geology but usually on the Narrabeen
Group; cool, southern and eastern aspects.

Distribution: Along many of the watercourses in the area. The most extensive
examples are at the northern end of Mooney Mooney Creek and in Strickland State
Forest. The largest examples in the Park are along Piles Creek and near Dillons
Crater. This community is found as far south as below Warrah Lookout.

Main species present:

Emergent trees: Angophora floribunda, Eucalyptus deanei, Syncarpia glomulifera,
Acacia elata.

Small trees: Rainforest species such as Backhousia myrtifolia, Acmena smithii,
Ceratopetalum apetalum, Doryphora sassafras, Livistona australis.

Shrubs: Trochocarpa laurina, Tristania laurina, Notelaea spp., Wilkiea huegeliana,
Eupomatia laurina.






























































































