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Objectives of the Greater Blue Mountains Area Tour 

 
This one-day geological tour to the GBMA will provide the opportunity for participants to 

observe and understand the geology and the variety of landforms that underpin a truly 

significant geotourism experience, and to highlight the role of volcanic activity within this 

geological setting. These include the following. 

 

➢ High and low-level river terraces on the Cumberland Plain. 

➢ The Hawkesbury River near its tidal limit some 140 km from its mouth in the Tasman 

Sea. 

➢ Dipping strata from the Wianamatta Group and Hawkesbury Sandstone on the 

Lapstone Structural Complex (LSC). 

➢ At the Blue Mountains Botanic Garden at Mount Tomah, columnar basalt (20.1-14.5 

Ma), distant views onto the LSC and the opportunity to observe Australian cool 

temperate rainforest, including the world-famous Wollemi pine. 

➢ At Blackheath and Katoomba, deep valleys featuring sheer cliffs of Narrabeen Group 

sandstones above forested slopes through the Illawarra Coal Measures and the 

underlying marine sediments of the Shoalhaven Group. These valleys with their hard 

sandstone layers overlying the soft layers of the coal measures and Shoalhaven Group 

are eroding back into the main plateau of the Blue Mountains. They exhibit numerous 

geomorphological features such as hanging valleys, rock pinnacles, and waterfalls. 

➢ At Glenbrook and Lapstone, an antecedent stream (Glenbrook Creek) flowing into the 

high ground of the LSC. 

  

This tour is a key element of the GEOFEST 2024 Sydney Workshop which is being hosted by 

the Australian Geoscience Council (AGC), the Indonesian Geoparks Network, and The 

University of Sydney, and co-hosted by generous sponsorship from various AGC societies (The 

Australasian Institute of Mining and Metallurgy and its Sydney Branch, the Australian Institute 

of Geoscientists, and the Geological Society of Australia), as well as the Sydney Mineral 

Exploration Discussion Group. Departing from and returning to The University of Sydney, the 

tour also provides an educational experience for participating students. 

 

Tour Leader: Geoscientist and Blue Mountains specialist, Dr Peter Hatherly 

assisted by his professional colleagues, Ian Brown and Angus M Robinson. 

 
Front Cover Photo. View into the upper Grose Valley, with the heath-covered Lockleys Pylon on the 

right and (slightly obscured) the Govetts Creek-Grose River junction and Blue Gum Forest on the left. 

Triassic sandstone cliffs form the rim of the valley. On the horizon, Cenozoic basalts provide a cap to 

Mount Hay. Image courtesy of Ian Brown 
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The Greater Blue Mountains Area was inscribed on the World Heritage List in 

2000. It was one of 15 World Heritage places included in the National Heritage 

List on 21 May 2007. 

 
Outstanding Universal Value - A Brief Synthesis 

 

The Greater Blue Mountains Area (GBMA) is a deeply incised sandstone tableland that 

encompasses 1.03 million hectares of eucalypt-dominated landscape just inland from Sydney, 

Australia’s largest city, in south-eastern Australia.  Spread across eight adjacent conservation 

reserves, it constitutes one of the largest and most intact tracts of protected bushland in 

Australia.  It also supports an exceptional representation of the taxonomic, physiognomic, and 

ecological diversity that eucalypts have developed: an outstanding illustration of the evolution 

of plant life.  Several rare and endemic taxa, including relict flora such as the Wollemi pine, 

also occur here.  Ongoing research continues to reveal the rich scientific value of the area as 

more species are discovered.  

 

The geology and geomorphology of the property, which includes 300 m cliffs, slot canyons and 

waterfalls, provides the physical conditions and visual backdrop to support these outstanding 

biological values.  The property includes large areas of accessible wilderness near 4.5 million 

people.  Its exceptional biodiversity values are complemented by numerous others, including 

indigenous and post-European-settlement cultural values, geodiversity, water production, 

wilderness, recreation and natural beauty. 

 

Criterion (ix): The Greater Blue Mountains include outstanding and representative examples 

in a relatively small area of the evolution and adaptation of the genus Eucalyptus and eucalypt-

dominated vegetation on the Australian continent. The site contains a wide and balanced 

representation of eucalypt habitats including wet and dry sclerophyll forests and mallee 

heathlands, as well as localised swamps, wetlands and grassland. It is a centre of 

diversification for the Australian scleromorphic flora, including significant aspects of eucalypt 

evolution and radiation. Representative examples of the dynamic processes in its eucalypt-

dominated ecosystems cover the full range of interactions between eucalypts, understorey, 

fauna, environment and fire.  The site includes primitive species of outstanding significance to 

the evolution of Earth’s plant life, such as the highly restricted Wollemi pine (Wollemia nobilis) 

and the Blue Mountains pine (Pherosphaera fitzgeraldii).  These are examples of ancient, relict 

species with Gondwanan affinities that have survived past climatic changes and demonstrate 

the highly unusual juxtaposition of Gondwanan taxa with the diverse scleromorphic flora. 

 

Criterion (x): The site includes an outstanding diversity of habitats and plant communities that 

support its globally significant species and ecosystem diversity (152 plant families, 484 genera 

and c. 1,500 species). A significant proportion of the Australian continent’s biodiversity, 

especially its scleromorphic flora, occur in the area. Plant families represented by 

exceptionally high levels of species diversity here include Myrtaceae (150 species), Fabaceae 

(149 species), and Proteaeceae (77 species).  Eucalypts (Eucalyptus, Angophora and Corymbia, 
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all in the family Myrtaceae) which dominate the Australian continent are well represented by 

more than 90 species (13% of the global total).  The genus Acacia (in the family Fabaceae) is 

represented by 64 species.  The site includes primitive and relictual species with Gondwanan 

affinities (Wollemia, Pherosphaera, Lomatia, Dracophyllum, Acrophyllum, Podocarpus and 

Atkinsonia) and supports many plants of conservation significance including 114 endemic 

species and 177 threatened species. 

 

The diverse plant communities and habitats support more than 400 vertebrate taxa (of which 

40 are threatened), comprising some 52 mammal, 63 reptile, over 30 frog and about one third 

(265 species) of Australia’s bird species.  Charismatic vertebrates such as the platypus and 

echidna occur in the area.  Although invertebrates are still poorly known, the area supports 

an estimated 120 butterfly and 4,000 moth species, and a rich cave invertebrate fauna (67 

taxa). 

 

 Various Eucalypt species commonly observed along the ridge lines between the Grose and 

Jamison Valleys. Scribbly gum (E. racemosa) to the left and Black Ash (E. sieberi) to the right. 

Image courtesy of Ian Brown 
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Geological Background Highlighting Evidence of Volcanic Activity Within the Sydney Basin 
 

At 50-100 km to the west of Sydney and beyond the Cumberland Plain, the Blue Mountains 

lie on the eastern flank of Australia’s Great Dividing Range. This range has a length of 3,500 

km and forms a watershed between river systems draining eastwards to the Coral and Tasman 

Seas and river systems draining westwards into the interior of Australia. The Great Dividing 

Range was initially uplifted 120-80 Ma as a rift shoulder associated with the breakup of 

Gondwana. In the Blue Mountains, rocks of the Permo-Triassic Sydney Basin overlie older 

Palaeozoic rocks of the Lachlan Orogen. 

 

During the Late Carboniferous and Early Permian, the Sydney Basin developed as an 

extensional rift which became a foreland basin later in the Permian and Triassic.  With an 

estimated maximum thickness of 4 km of rift volcanics and another 4 km of sediments, the 

Sydney Basin is about 250 km long and averages 100 km in width. Significant coal deposits 

formed in the late Permian and coal mining is currently underway to the south, west and north 

of Sydney where the basin thins and coals either outcrop or lie at depth suitable for 

underground mining. In the GBMA, coal was once extracted at Katoomba for local 

consumption purposes and is currently mined on its western margins, underlying the Gardens 

of Stone Conservation Area.  

 

The world-wide Permian-Triassic extinction event marked the end of coal formation and the 

start of the deposition of a thick sequence of Triassic sandstones, siltstones and claystones of 

the Narrabeen Group and then the Hawkesbury Sandstone. The Hawkesbury Sandstone is 

quartz rich and typically about 200 m in thickness. It forms the spectacular cliff-lines around 

Sydney Harbour and is the building stone for many old buildings in Sydney, including the 

University of Sydney. 

 

Overlying the Hawkesbury Sandstone are the shales and siltstones of the Triassic Wianamatta 

Group. Both the Wianamatta Group and Hawksbury Sandstone outcrop in the Sydney region. 

The Wianamatta Group lies at the top of the Sydney Basin sequence and its original thickness 

is not known. Not is it known whether any Jurassic strata have been present. Coal vitrinite and 

gas content studies suggest that there has been 1-2 km of denudation in the Sydney area since 

uplift in the Cretaceous. 

 

Considering its essentially and dominantly sedimentary nature, the Sydney Basin hosts a 

remarkably diverse range of igneous rocks, both intrusive and extrusive. Jurassic and 

Cenozoic volcanic and intrusive activity in the Sydney Basin is strongly biased towards alkali 

basalt and differentiates such as microsyenite. Early Middle Jurassic activity has been 

identified in the Ku-ring-gai GeoRegion, an area just north of Sydney in which one of the 

world’s best exposed diatreme complexes is located. 

 

After the uplift of the Great Dividing Range, there has been widespread volcanic activity 

across eastern Australia. With ages ranging from 60 Ma to 10 Ma and no dominant spatial 

or temporal patterns, reasons for this intraplate volcanism are still the subject of research. 



 
 

6 
 

It appears that the origins are due to lithosphere/mantle interactions which have also 

created dynamic topography which has led to further uplift. However, the Cenozoic basalt 

flows at Mount Tomah and the nearby Mount Wilson, Mount Banks, and Mount Hay 

locations are regarded as important landform features of the Sydney Basin within the 

confines of the GBMA. 

 

Since about 10 Ma, the Australian Plate has been subjected to a compressive stress field. In 

the east of the country this is due to ridge push from the south and compression at the 

boundaries with the Pacific Plate in the east and north. This compression has resulted in 

neotectonic uplift and associated seismicity in several locations in New South Wales, Victoria 

and South Australia. In the Blue Mountains, the eastern front to the range is a prominent 

escarpment known as the Lapstone Structural Complex (LSC). The LSC is due to this 

compression. Pre-existing rivers form antecedent valleys and river gravels have been stranded 

on the crest of the escarpment. 

 

The Blue Mountains form a major part of the catchment for the Wollondilly-Nepean-

Hawkesbury River system. Known as the Hawkesbury River where it flows into the Tasman Sea 

35 km to the north of Sydney, this river flows across the Cumberland Plain after it exits the 

mountains near Glenbrook. Here, alluvial gravels occur at heights of 170 m above current river 

levels. These elevated gravels are thought to be of late Pliocene age. 

 

Points of interest 

 
a. Sydney to the Cumberland Plain and the Hawkesbury River at Richmond 

 

Heading west from Sydney, most suburbs are located on either the flat-lying Hawkesbury 

Sandstone or the shales of the overlying Wianamatta Group. Road cuttings, where not 

vegetated or shotcreted provide the opportunity to observe these rock types. South of the 

harbour, streams are close to sea level. To the north, where the land is more elevated, sharp 

valleys are cut into Hawkesbury Sandstone. 

 

About 30 minutes after our departure from The University of Sydney, we leave the 

expressways, and the coach takes us along Richmond Road. Here, shales outcrop, and the land 

was previously used for agriculture. These areas are now being used for housing 

developments to help cater for Sydney’s growing population. 

 

The housing developments reach as far as South Creek. South Creek (also known as 

Wianamatta Creek) flows northwards into the Hawkesbury River. The elevation at Richmond 

Road is less than 10 m and the land is obviously flood prone. It provides a corridor for power 

lines servicing Sydney. 

 

Beyond South Creek, the ground surface flattens and Richmond Road crosses elevated 

terraces (elevation of about 20 m) which are paleo flood plains of the Hawkesbury River and 
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thought to be of late Cenozoic age. The 10 m thick Londonderry Clay is at the ground surface. 

It overlies the coarse Rickabys Creek Gravel which is of similar thickness. The terraces overlie 

the shales of the Wianamatta Group. 

 

In places, the road passes through nature reserves featuring Cumberland Plain woodland. 

Prior to European settlement in the early 1800’s, woodland such as this was present 

throughout this area. 

 

About 12 km after South Creek, Richmond Road leaves the high terraces and enters rich 

agricultural land lying on more recent floodplains. The road crosses Rickabys Creek where the 

elevation is less than 10 m, and the land is again flood prone. Beyond this there is a slight rise 

to a terrace and the town of Richmond (elevation 20 m). 

 

Between Rickabys Creek and Richmond, there are good views to the west of the sharp 

escarpment of the LSC about 15 km further on. To the southwest (left side of coach), the line 

of the escarpment is broken by the valley of the east-flowing Grose River. Our excursion 

circumnavigates the Grose River and here we are seeing where it leaves the Blue Mountains 

prior to joining the Hawkesbury River just to the south of Richmond. The Grose River and 

several other streams exiting the mountains are antecedent and pre-date the development of 

the LSC. 

 

Immediately after Richmond, the road drops off the Richmond terrace onto a low-lying 

Holocene flood plain. At the end of the plain, the road crosses the Hawksbury River on a low-

level bridge which is frequently flooded. Here, the Hawkesbury River is at sea level, despite 

being some 140 km from its mouth in the Tasman Sea. Tidal changes of about 0.5 m are 

experienced at this point. The actual tidal limit is just a few km to the south. 

 

The road climbs the west bank of the Hawkesbury River and enters the town of North 

Richmond. 

 

b. North Richmond to Blue Mountains Botanic Garden, Mount Tomah 

 

Beyond North Richmond our road (now known as the Bells Line of Road) is above the flood 

plains and the terraces of the Hawkesbury River and lies on the shales of the Wianamatta 

Group. These shales can be seen in road cuttings to either side of the coach. The road ascends 

the foothills leading to the LSC. This impressive structure can be seen ahead of the coach and 

to either side.  

 

In this part of the Blue Mountains, the underlying structure of the LSC is likely to be a fault-

propagation fold where an underlying west-dipping thrust is approaching the ground surface. 

An anticline has formed above the fault. As we will see, on the western side of the LSC there 

are steep, west-dipping beds. Again, we are close to the boundary between the Wianamatta 

Group and the Hawkesbury Sandstone. There is a strong topographic expression of the 

geological structure. 
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west                                                                                    east 

 

 

 

 

 

Diagram from McClay, et al., AAPG 

Memoir 94, 1-19. 

 

After crossing Little Wheeny Creek, Bells Line of Road begins the steep climb up the east face 

of the LSC. In the first instance, shales are present (note the weedy vegetation) but higher up 

we enter sandstone. The vegetation changes to typical open bushland and dipping beds of 

sandstone can be observed in the road cuttings. 

 

At Kurrajong Heights the crest of the LSC is at about 600 m. Shales are again present and the 

land has been cleared for housing and farms. As it was during the ascent of the LSC, there are 

good views eastward onto the Cumberland Plain and low hills (Hawkesbury Sandstone) 

further to the north. 

 

The road then descends a tight valley through the underlying sandstone. At the point where 

the road exits the valley, steeply dipping sandstone beds can be briefly observed to the left of 

the coach at a location known as Cut Rock. These beds form the western side of the LSC. The 

road has descended about 130 m and here, this western side of the LSC is referred to as the 

Kurrajong Fault. 

 

Ahead, there are sharp hills on the horizon. These hills define a line of Cenozoic basalts 

(20.1-14.5 Ma). The basalts originally flowed down a NE trending valley, but erosion has 

caused topographic inversion with the basalts now forming a ridge line. Mount Tomah forms 

one of these landforms. 

 

The ridge that Bells Line of Road follows beyond Cut Rock, eventually leads to the western 

side of the Blue Mountains. To the south there is the valley of the Grose River and to the north 

there is the valley of the Colo River. In the first instance shales of the Wianamatta Group are 

outcropping. The shales combine with the cooler temperatures at these higher elevations to 

provide good conditions for growing fruit. Numerous orchids and roadside stalls selling fruit 

will be seen. Road cuttings will mostly show the presence of shale. 

 

20 km beyond Cut Rock, the road climbs 200 m to Mount Tomah (elevation 1,000 m). We have 

seen the last of the shales and the underlying Hawkesbury Sandstone has both thinned and 

been eroded away. Beyond Mount Tomah, the sandstones of the Narrabeen Group represent 

the main outcrops.  
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The basalt at Mount Tomah has a maximum thickness of at least 110 m. Weathering has 

given rise to rich soils on which cool temperate rainforest naturally occurs. The Blue 

Mountains Botanic Garden at Mount Tomah occupies 28 ha and contains a combination of 

formal gardens and rainforest. We visit the gardens for morning tea and some brief tours. 

 

c. STOP 1:    BLUE MOUNTAINS BOTANIC GARDEN, MOUNT TOMAH 

 

Much of the Blue Mountains lie within the Blue Mountains World Heritage Area (1 million ha). 

Down the stairs within the Visitor Centre, there are excellent displays and interpretative 

material on the World Heritage Area. This includes a film (15 minutes duration). Wait for the 

spectacular conclusion! 

 

The walls and gardens adjacent to the pathway leading to the Visitors Centre utilise blocks 

of columnar basalt. Some of this basalt comes from Mount Tomah but most of it has been 

brought in from other sites. Soil profiles developed from the basalt have enabled the 

development of a showcase of local and imported cool climate plants and alpine rainforest. 

 

From the viewing deck of the Visitor Centre where we will enjoy morning tea/coffee, there 

are splendid views to the north and east from where we have travelled. On the northern 

horizon, the ridges are the inverted topography of the basalt caps. These get progressively 

lower as they swing towards the east. The last two caps have been cleared for agriculture 

(Mount Tootie). Further to the east, the LSC marks the end of the Blue Mountains. To the left, 

towards the northern end of the LSC, there is an obvious break in the ridge line. This is the 

antecedent gorge of Wheeny Creek. During the uplift of the LSC, this creek was able to 

maintain its easterly course by cutting through the rising ground. Further to the south, the 

antecedent gorge of the Grose River can also be seen. Unfortunately, the viewing angle is not 

optimal. 

 

For a good 10-minute walk to see cool temperate rainforest and plantings of the iconic 

Wollemi pine, take the path at the north (left) of the viewing platform. This path curves 

leftwards past some buildings and across a lawn. Cross the road beyond the lawn and follow 

the sign for the Darug Walk. At the bottom of the stairs there is a branch to the left for the 

Gondwana Walk. Take this path. Along it there are some excellent signs explaining the 

development of the Australian flora and fauna following the break-up of Gondwana some 120 

Ma. There are also groves of Wollemi pine. This tree was discovered in 1994 growing in a 

remote canyon in the northern Blue Mountains. The tree belongs to the 200-million-year-old 

Araucariacea Family, and it is present in the fossil record from 90 Ma. Relatives include Kauri, 

Hoop and Monkey Puzzle pines. There are less than 100 mature trees in the wild and they 

have no genetic diversity. Since the discovery there has been a successful campaign to 

cultivate these trees. The trees here are plantings. Wollemi pines are now growing in botanic 

gardens and other gardens around the world.  

 

At the end of the Gondwana Walk you will see the car park and Visitor Centre. To read the 

signage and properly view the rainforest and Wollemi Pines, allow 20 minutes for this walk. 
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Another 10-minute walk allows you to see some basalt in-situ and columnar jointing. From 

the entrance to the Visitors Centre on the car park side, turn left and follow the road below 

the formal garden past a water tank on the right and a sign concerning rhododendrons on the 

left. There is a picnic area. Take the path at the rear on the righthand side and you will soon 

see the basalt outcrop. Return the way you have come. 

 

d. Mount Tomah to Blackheath 

 

After leaving Mount Tomah, the Bells Line of Road descends steeply off the basalt cap and 

swings around another basalt cap (Mount Bell) before continuing in a general westward 

direction. Along this section of the road, you will see burnt eucalypt forest. This area was badly 

burnt in the huge bushfires of the summer of 2019/20. These fires burnt approximately 80% 

of the World Heritage Area. The years since have been very wet, and floods have caused a 

great deal of erosion. 

 

About 9 km from Mount Tomah, there is a turnoff to the left to Mount Banks which is another 

basalt cap. Soon after, on the lefthand side of the coach you will see wonderful views into the 

cliff-lined Grose Valley. This valley extends below the base of the sandstones of the Narrabeen 

Group and into the Illawarra Coal Measures. These rocks are much less resistant to weathering 

and erosion. The Grose River, once it reached the level of the Coal Measures, has rapidly 

eroded these weaker strata. This has undermined the sandstones. Collapse along vertical joint 

systems has created the spectacular cliff lines. 

 

12 km further on, we leave the Bells Line of Road and drive south along the Darling Causeway 

to join the Great Western Highway at Mount Victoria. Along the Darling Causeway, you will 

see to the right, cleared agricultural land in the broad valley of the Coxs River. The Coxs River 

eventually flows into the Hawkesbury River and the rocks in this valley are from the Palaeozoic 

basement rocks to the Sydney Basin. The land has been cleared because it is more suitable for 

farming. On the horizon is the Great Dividing Range. 

 

The railway line on the lefthand side of the road is the main western railway line. This railway 

line goes as far as Perth, Western Australia. The bushland to both sides of the Darling 

Causeway was all shockingly burnt in 2019/20. Some recovery is underway, but many trees 

have been killed. 

 

Once the Darling Causeway reaches Mount Victoria, we join the Great Western Highway and 

turn left. This highway is the main road across the Blue Mountains, and we will follow it back 

to Sydney. It is a short distance to Blackheath where we will turn left and visit Govetts Leap 

Lookout (elevation 1,000 m). 
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e. STOP 2:     GOVETTS LEAP LOOKOUT 

 

At Govetts Leap lookout there are splendid views into one of the two arms of the cliff-bound 

Grose Valley. The cliffs are the sandstones of the Triassic Narrabeen Group. There are two 

major sandstones separated by a claystone band (Mount York Claystone) which forms a 

vegetated ledge midway down the cliff face. The vegetated hillsides below the cliffs are within 

the Permian Illawarra Coal Measures and the underlying marine sediments of the Shoalhaven 

Group. In addition to coal, the coal measure sequence includes claystones, siltstones and 

some sandstones. These and the basal marine sediments are much less resistant to 

weathering and erosion and through their erosion, the valley is actively opening. The 

Narrabeen Group sandstones get undermined and cliff collapses occur along vertical joint 

systems. Large sandstone blocks from the cliffs sometimes tumble to the base of the streams 

hundreds of metres below. 

 

To the right of the lookout, there is the spectacular 180 m high Govetts Leap (Bridal Veil Falls). 

The stream leading to the waterfall is in a shallow valley and it is very clear that the waterfall 

is a huge knickpoint whereby the coupled erosional processes on the cliffs and the valley 

below are progressively causing this knickpoint to make its way upstream. The upstream valley 

can be thought of as a hanging valley. In time, these erosional processes will lead to the 

consumption of the plateau on which Blackheath and other towns in the upper Blue 

Mountains are located. 

 

Standing out from the cliff face to the left of the lookout, the prominent pinnacle is Pulpit 

Rock. This pinnacle has been left standing while the cliffs around it have collapsed. The famous 

Three Sisters at Katoomba represent a similar set of pinnacles. 

 

On the horizon to the right (southern side) of the Grose Valley, the domed mountain is Mount 

Hay. This mountain has a basalt cap (inverted topography) similar to that on Mount Tomah. 

The basalt is of the same age as Mount Tomah and the other basalt caps, all of which are 

located on the northern (left hand) side of the Grose Valley. It is thought these basalts were 

all connected at the time of their formation (youngest age 14.5 Ma). It therefore follows 

that this is the maximum age of the current Grose Valley. Over this time there has been at 

least 700 m of vertical incision. Presumably coupled knickpoint retreat and the rapid erosion 

of the Illawarra Coal Measures and Shoalhaven Group have played significant roles.  

 

We will enjoy a short walk through the bushland to visit the George Phillips Lookout where 

Ian Brown, a noted Blue Mountains geomorphologist, ecologist and photographer, will 

interpret flora characteristics of this bushland setting. 

 

f. Blackheath to Echo Point, Katoomba 

 

From Blackheath to Katoomba (about 10 km), the Great Western Highway runs along the 

plateau separating the Grose Valley to the north and deep valleys to the south where the Coxs 

River flows. There are occasional views into the southern valleys, especially at Medlow Bath. 
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Katoomba is the main town of the Blue Mountains, and we stop here for lunch at the Blue 

Mountains Cultural Centre (1020 m elevation). 

 

g. STOP 3:     BLUE MOUNTAINS CULTURAL CENTRE 

 

The Blue Mountains Cultural Centre at Katoomba also features a variety of A/V displays about 

many aspects of the natural and cultural heritage of the Greater Blue Mountains Area.  

 

From the upstairs balcony of the Cultural Centre, there are magnificent views to the south 

across Katoomba and the valleys beyond. Katoomba itself is located on the remnant plateau 

lying between these valleys and the Grose Valley to the north. The processes observed at 

Govetts Leap are also actively eroding into the plateau at Katoomba. In this case, the main 

valley is Jamison Valley and the stream draining it flows into the Coxs River. The cliffs to the 

right of the valley form the Narrow Neck Peninsula, so named because valley forming 

processes operating from both sides have almost completely cut through this south trending 

remnant of the plateau. In places the peninsula on top of the precipitous cliffs is only a few 

tens of metres wide. 

 

Directly to the south, the mountain on the far side of Jamison Valley is Mount Solitary. Here, 

the erosional processes have cut through the sandstone plateau connecting Mount Solitary to 

Narrow Neck Peninsula. Mount Solitary now stands as an isolated mesa with a low ridge 

containing remnants of the plateau connecting it to Narrow Neck Peninsula. 

 

With good visibility, isolated mountains can be seen on the far horizon. Most of these have 

basalt caps like those observed around the Grose Valley and Mount Tomah. This entire area 

forms the southern part of the Blue Mountains World Heritage Area. 

 

h. STOP 4:     ECHO POINT 

 

After lunch, we take a short drive to Echo Point to see the most famous view of the Blue 

Mountains. From Echo Point, the view is mainly of the Jamison Valley with Mount Solitary 

directly to the south and the cliffs of Narrow Neck to the west (right). These cliffs are all 

sandstones from the Narrabeen Group. As it was at Govetts Leap, there is a vegetated ledge 

halfway down the cliff faces where there are claystone bands from the Mount York Claystone. 

Beneath the cliff lines lie the Illawarra Coal Measures and underlying marine strata. The same 

cliff and valley forming processes described for Govetts Leap are in operation here. There are 

several waterfalls which tumble over the cliffs from the hanging valleys of the plateau.  

 

Immediately to the left is the wonderful view of the Three Sisters. The reason for their name 

is obvious. They are remnant pinnacles, and the Mount York Claystone is located midway 

down the cliff face. There are numerous walking tracks available for the many tourists who 

visit this area. Some descend into the valley and around the base of the cliffs. In recent years 

there have been some fatalities caused by rock falls. Management of the geotechnical risks 

associated with these very popular trails has become a major issue for the authorities 
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concerned. However, we will traverse along an easy pathway to briefly visit the Three Sisters. 

Passing through the archway, next to the Echo Point Visitor Centre, and you'll soon be 

surrounded by soaring eucalypt forest, banksia flora, and bird calls. As we walk along the 

gently sloping path for 400 m to Oreades lookout, Ian Brown will be our specialist ecological 

guide.  Marvel also at the views of the Three Sisters' weather-eroded sandstone turrets, and 

the hazy 'blue' Jamison Valley stretching to Mount Solitary. 

 

From here, steps lead a further 50 m to Lady Game lookout, for a closer view of this 

remarkable rock formation. A short but very steep set of stairs at the top of the Giant Stairway 

leads to Honeymoon Bridge, which connects to the first sister. 

 

The Three Sisters landscape highlights Aboriginal connections with Country through the telling 

of one of three different cultural stories about how this landscape was created during the 

Dreamtime. 

 

i. Katoomba to Glenbrook/Lapstone 

 

We now follow the Great Western Highway for about 40 km as it makes its way eastwards, 

down through the towns of the Blue Mountains. In the first instance the outcropping 

sandstones are from the Narrabeen Group and there will be occasional views to the right 

(south) into Jamison Valley and to the left (north) of the basalt covered peaks of Mount 

Banks, Mount Hay, and Mount Tomah. The highway then starts to traverse the Hawkesbury 

Sandstone and the views will be mainly of the towns and bushlands of the lower Blue 

Mountains. 

 

j. STOP 5:    GLENBROOK AND LAPSTONE 

 

Glenbrook (elevation 200 m) is located immediately to the west of the LSC. Our stop is at 

Chalmers Lookout which is on the crest of the LSC and looks westward, just a short walk from 

the coach. 

 

From this lookout, on a clear day, there is a good view of the lower Blue Mountains towards 

the plateau of the upper mountains which lies on the horizon. On the horizon to the right, 

Mount Hay can be seen. Below, the land drops steeply. Glenbrook is to the right and Glenbrook 

Creek is in the valley lower down. The steep hillside below us is the Glenbrook Fault, but as 

with the Kurrajong Fault at Cut Rock on the Bells Line of Road, the fault is represented by a 

narrow band of steeply dipping sandstone. 

 

It can be seen that Glenbrook Creek is an antecedent stream because it flows directly into the 

elevated ground of the LSC. A relatively young age for the LSC can also be inferred because 

Glenbrook Creek, where it passes through the LSC, is in a narrow 180 m deep cliff-lined gorge 

of Hawkesbury Sandstone. There has been insufficient time for the valley to broaden into the 

form it has in the upstream reaches of Glenbrook Creek seen to the west. 
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On returning to the coach, and to see more of Glenbrook Gorge and the Cumberland Plain to 

the east, we can simply take a very short walk of some 50 m to another lookout where we can 

discern the valley of the Nepean River just as it is about to exit the Blue Mountains and onto 

the Hawkesbury–Nepean Valley flood plain. The Coxs River which drains the southern side of 

the upper Blue Mountains flows into the Nepean River via Lake Burragorang and Warragamba 

Dam, Sydney’s main water supply.  The Hawkesbury–Nepean Valley is one of the most complex 

floodplains in Australia. The unique landscape and large existing population in the 

Hawkesbury-Nepean Valley make this part of Western Sydney one of the highest flood risk 

areas in Australia. 

 

k. Glenbrook and Lapstone to Sydney 

 

It is now time to return to Sydney via Lapstone. Our coach rejoins the Great Western Highway 

on the eastern face of the LSC. The sandstone beds of Hawkesbury Sandstone are steeply 

dipping and at the junction with the highway, there are large rock bolts in the cutting to the 

left which have been installed to stabilise the strata. 

 

At the base of the LSC, the highway curves to the right and onto the Cumberland Plain. In the 

road cutting at this point, thinly bedded sandstones and siltstones of the Mittagong Formation 

can be observed. This is the basal unit of the Wianamatta Group. Minor structures associated 

with the flexure of the LSC can also be seen. 

 

Once on the plain, the highway becomes an expressway. To the right of the bridge crossing 

the Nepean River, the gorge marking the exit of the river from the mountains can be seen. The 

river is at an elevation of less than 10 m and at this point it has been dammed by a weir a few 

km downstream (left hand side). Once across the river, the expressway crosses elevated 

terraces and then enters gently undulating hillsides where shales of the Wianamatta Group 

outcrop. South Creek and its flood plain are crossed at 11 km from the bridge over the Nepean 

River. Just as was the case on Richmond Road, the region east of South Creek is part of the 

densely urbanised suburbs of Sydney. 

 

Further reading 

Hatherly, P. and Brown, I. 2022. The Blue Mountains: exploring landscapes shaped by the 

underlying rocks, uplift and erosion. Windy Cliff Press, Mount Victoria, New South Wales 196 

pp. 

 

Pickett, J.W. and Alder, J.D. 1997. Layers of time: the Blue Mountains and their geology. New 

South Wales Department of Mineral Resources, Sydney 34 pp. 
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Geological map of the Sydney area and Blue Mountains. The route of the excursion is 

shown by the thick red line. 
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Topographic map of the Blue Mountains showing the route of the excursion (thick red line), stops, major 

towns and other features of interest. 
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Mount Tomah Botanic Gardens looking east and displaying use of basalt blocks forming part 

of the garden landscaping. Image courtesy of Angus M Robinson 

 

The Three Sisters viewed from below Echo Point. Image courtesy of Angus M Robinson 
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Mount Solitary viewed across the head of Jamison Valley from Narrow Neck Peninsula near Katoomba. 

The remnant sandstone blocks of Ruined Castle rise between, with the Southern Highlands on the 

horizon. The slopes below the Triassic sandstone cliffs are composed of weaker Permian sediments, and 

basement rocks of the Lachlan Orogen are exposed in the depths of the valley. Image courtesy of Ian 

Brown 
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