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1. National Falls – sandstone/shale nick point and vegetation transition.

The falls themselves tumble over outcrops of Hawkesbury Sandstone.  The upper fall has separated from the lower one as a result of more rapid erosion, promoted by the clay-rich rocks which underlie the sandstone of the upper fall.  Clay minerals expand when wet and shrink when dry (think: mudcracks in a dry puddle).  This change has the effect of millions of tiny wedges, prising away the other particles at the rock surface, and causing undercutting of the more resistant sandstones.  These break off, usually along joint planes, when the weight of the projecting sandstone exceeds its structural strength.  This is the reason why the falls are so sheer.

The same basic process underlies the formation of the lower falls, only this time the clay-rich layers are part of the upper strata of the Narrabeen Group, rather than shale, or at least clayey lenses within the Hawkesbury Group.

The vegetation on sandstone above the falls is a well-developed dry sclerophyll forest, somewhat more luxuriant than is typical, especially around the park entry box, where sandy sediments washed from surrounding hills have accumulated at some depth in the flat upped valley of Waterfall Creek. The forest is dominated by Angophora costata, Eucalyptus piperita and Corymbia gummifera with occasional E. punctata. The understorey includes conspicuous clumps of Ceratopetalum gummiferum, Doryanthes excelsa and Telopea speciosissima ,as well as a wealth of Banskias, Hakeas, bush peas and wattles. In the creek bed at the falls are two watergums, Tristania neriifolia, an endemic of the Sydney sandstone, and Tristaniopsis laurina, which is more widespread along the coastal streams of south-eastern Australia. Below the falls, the Narrabeen Group rocks support a tall wet sclerophyll forest of an entirely different character.
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2. Lady Carrington (southern gate, walk to Bola Creek) -  rainforest and wet sclerophyll.

Here for the first time we see one of the most distinctive markers in the Narrabeen Group – the red-brown shales of the Bald Hill Claystone.  For further notes see under Garie Beach.

In the small abandoned quarry opposite the end of Lady Game Drive there are excellent outcrops of the Bald Hill Claystone, and a small fault with a throw of about 1.5 m can be clearly seen.

The area around the quarry is regenerating from logging carried out a century ago to earn revenue for the Park Trust. Dense patches of Acacia irrorata and Poa labillardieri suggest signs of prior disturbance. The walk north along Lady Carrington Drive provides the chance for a closer look at the wet sclerophyll forest, which developed progressively with increasing shelter and moisture status along the drive down from the waterfall. The dominant trees are Eucalyptus pilularis, E. saligna and Syncarpia glomulifera, while E. paniculata can be seen on the drier clay slopes and Livistona australis in more sheltered locations. Some of the larger turpentines and blackbutts give an indication of the former stature of the forest. Several typical shrubs and small trees can be seen along the road including Guoia semiglauca. The road eventually crosses Bola Creek, site of one of the best examples of rainforest close to Sydney and where Noel Beadle did some of his ground-breaking work on the role of soil nutrients in sclerophylly (leaves rich in cellulose and lignin). The dense tree canopies are those of Ceratopetalum apetalum, Doryphora sassafras and Acmena smithii, and numerous other less common species. The forest is festooned by a rich diversity of vines and is frequented by Lyre Birds.
3. Garie (Governor Game) lookout – coastal geology and landform.

See under Garie beach
[image: image2.png]@ bundeena - Google Maps - Windows Internet Explorer

Google maps  bundesna

Getdirections  Myplaces

@ Bundeena NSW 2230

Directions ~ Search nearby more v

Explore this area »

Photos

Properties In Bundeena

Find The Perfect Property For You

I The Location You Want. Start Now
www_horm com.au

Image|©:2011{Geokye:
©R011NhEreis®ISensis Ply/Ltd

SlimageiOr20 i Sinclain Knight Merz

Image ©1201[1lDigitalGlober

10:07 AM
28/09/2011




4. Garie beach – coastal vegetation and deer management.

A good impression of the variety of rock types within the Narrabeen Group can be obtained around Garie Beach.  The first road cuttings after leaving Sir Bertram Stevens Drive and before Governor Game Lookout are in Hawkesbury Sandstone.  After this the road follows a long spur on sandstones and shales of the Newport and Garie Formations, which do not crop out well along the road.  After the hairpin bend, however, you immediately encounter the characteristic red-brown shales of the Bald Hill Claystone, which continue almost to the parking area behind the beach.  This is the same unit which occurs on the rock platform at Long Reef; south of Long Reef it has been below sea level, and only reaches the surface again at Garie.  It provides an excellent marker to show the structure of the Sydney Basin.

Just before the parking area are the first outcrops of the underlying unit, the Bulgo Sandstone, but the freshest material of this unit can be seen best by walking south along the beach to Thelma Head.  Here the strong blue-green colour of the unweathered rock is most obvious: how different from the pale Hawkesbury Sandstone!  The difference is due to the fact that, while the sandstones of the Hawkesbury are comprised dominantly of grains of quartz, these form a very small proportion of the grains in the Bulgo Sandstone, most of which are fragments of other, older rocks, which have been removed by erosion and redeposited.

If there has been a recent rock fall you may have the luck to find some (not very good) plant fossils in the finer beds at Thelma Head, or even some tiny fossil clam shrimps, if you have sharp eyes.  Remember however, you may not collect fossils in a national park!

The drive from the lookout to the beach passes through dry sclerophyll forest, wet sclerophyll forest and a rainforest gully before opening out to coastal scrub, which is typical of rocky coastlines throughout much of south-eastern Australia. The dominant shrubs are Banksia integrifolia, Leptospermum laevigatum and Monotoca elliptica, with conspicuous tussocks of Lomandra longifolia beneath. Small trees of Eucalyptus botryoides are interspersed within the scrub and come to dominate the forest on the coastal escarpment and gullies. The vegetation around Garie and south to Era bear the hallmarks of prior livestock grazing and associated burning, which continued up until about the 1960s. After livestock were removed, feral deer continued to graze and browse the vegetation. This area had very high densities of deer until controlled culling commenced in the last decade. This has reduced local deer densities substantially and some recovery can be seen in the vegetation.
5. Mount Bass – heathland and swamps.

From Curracurang, just south of Wattamolla, the top of the Narrabeen Group is below sea level, so in the northern part of the park the sandstone outcrops are all of the younger Hawkesbury Sandstone.  The sandstones of this formation are highly mature; that means that all the softer minerals, and those more easily subject to chemical weathering, have been abraded to powder size and carried away the river systems which transported the sand in the first place, leaving a sediment which is composed of more than 90% quartz.  Quartz (SiO2) is a simple mineral, which doesn’t decompose to anything else under natural conditions.  However, such a parent material provides a soil which is remarkable lacking in nutrients, which means that the plants living on it are remarkably adapted to low levels of both nutrients and water, since the quartz sand has little water retention capacity as well.

The paucity of these soils was early recognised, and it is only for this reason that Sydney can boast its large areas of native bushland in the Kuring-gai and Royal National Parks.  Early selectors realised that life would be hard in these areas, which is, though not the only, but certainly one of the more significant reasons they were not claimed two hundred years ago.

The walk north along the Winifred Falls Track passes through excellent examples of mallee heathland that typifies the flat sandstone plateau in the north-eastern third of the Park. Eucalyptus obstans is the dominant mallee with a great diversity of shrubs in the Proteaceae, Fabaceae and Myrtaceae along with sedges and cord rushes of the Cyperaceae and Restionaceae. Many of these species are endemic to the Sydney sandstone, including the conspicuous Banskia ericifolia var. ericifolia, which provides an important winter food source for nectar feeding birds and mammals. Mount Bass itself has a thin veneer of wind-blown sand, which supports a higher density of Banksia serrata than might be expected on sandstone. Further north along the track, as soil drainage becomes more impeded, wet heath and sedgeland vegetation replace drier heathlands i a transition to upland swamp. These landforms are important repositories of biodiversity structured by intricate local moisture gradients and fire regimes. They also perform important functions in sustained flow of high quality water and carbon sequestration. The sediments in the swamps are peaty and their stratigraphy, preserved pollen and charcoal fragments are a valuable historical record of climatic and ecological changes that occurred in these landscapes since the end of the last glaciation. Recent studies have shown the boundaries of upland swamps and adjoining woodlands are dynamic over decadal time scales in response to variations in climatic moisture and fire events.
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6. Bundeena (coastwalk entrance) – Holocene sand dunes and their vegetation.

Bedrock in the area around Bundeena is all Hawkesbury Sandstone, but most of the area to the east is covered by at least a thin veneer of blown sand.  In places this is thick enough to form proper dunes, now stabilised, but sometimes the original shape of the dune can still be made out.  Such an instance is the area immediately north of The Cobblers, where the “horns” of a dune formed by southeasterly winds funnelled up from the beach and the central “blow-out” have been preserved.  The eastern horn is in the lee of the coastal cliffs.

The Holocene dunes support a distinctive vegetation characteristed by an abundance of Allocasuarina distyla, Banksia serrata, Ricinocarpos pinifolius and Lepidosperma concavum. Some species, notably Styphelia viridis, are restricted to the sand. This is a well-preserved example of a broad vegetation type that was once widespread in Sydney's eastern suburbs and extends north on coastal sands as far as Stradbroke Island. A few species extend throughout this range, but the assemblage at Jibbon is distinctive of coastal Sydney. Similar vegetation is likely to have extended several kilometres eastward 10,000 to 35,000 years ago when sea levels were substantially lower than they are today. The Jibbon sand mass is therefore an important relic of a once more extensive landform and its characteristic biota.
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7. Chinamans Helipad off Sir Bertram Stevens Drive – Ironstone duricrust and its vegetation.

This high point in the park includes a residual soil profile of lateritic type, quite old, and now left as an erosional remnant.  The pisolitic nature of the laterite makes it a convenient material for road base, and this appears to have been the reason for earlier exploitation of the site.  The mottled zone of the laterite profile can still be seen in places, although quarrying operations have caused significant disturbance.  The high concentrations of iron oxides in the soil profile are in dramatic contrast to the skeletal soils of the Hawkesbury Sandstone soils.

The sclerophyll woodland vegetation on duricrust shares many similarities with that on sandstones. Some of the species that appear more abundant on duricrust include Eucalyptus capitellata, Xylomelum pyriforme, Telopea speciosissima, Persoonia levis, Dodnaea triquetra. Species such as Pultenaa hispidula and Themeda australis are scattered within the duricrust woodlands, but not at all typical of sandstone woodland.
Laterites of similar type are known at various places in the Sydney area, a couple of the more notable ones being at Tumble Down Dick on Mona Vale Road at Ingleside and on the Forest Way at Belrose. There are also significant examples to the south in Dharawal National Park and adjacent water catchments.
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