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Acknowledgement of Country 
We are gathering today on the Country of the Darra murra gal or Tarra-merragal clan, one of several clans of what we know as the GuriNgai Nation and we are not far from Dharug Country, though I accept that there is a lack of absolute certainty regarding the correct naming of peoples, languages and associated Country in this area. This is primarily due to colonial occupation and escape from disease, forced dispossession and resettlement. 
 
I would like to start by acknowledging and paying respect to the Aboriginal traditional owners, custodians and elders past present and emerging of this Country, who as first nations people have been looking after Country and sharing knowledge and stories for 10’s of thousands of years. I also acknowledge and pay respect to other Aboriginal people who may also be present with us today.  Aboriginal and Torres Strait Islander people please be aware that this presentation contains references and images of persons who may now be deceased.
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1. Introduction
The sandstone and shale landscapes of the Sydney Basin including the coast, estuaries, and plateaux, contain some of the richest examples of indigenous occupation and connection to Country anywhere in Australia (Attenbrow 2003). 

We are so lucky to live here, the north-east Sydney Basin contains wonderful areas set aside as national park and urban bushland and contains such a diverse and rich array of natural and cultural heritage.

The linkages between Aboriginal site types with the physical features and landscapes of the Sydney Basin have been investigated in the past by several authors including Jo McDonald (2008), Val Attenbrow (2003), and Trudy Doelman et al. (2015).

Statewide models of potential site distribution, site condition, and conservation status have also been developed using landscape indicators such as terrain factors, soil and vegetation type, distance to water, and geology (Ridges 2010).  In this presentation, I describe some of the most common site types which are found in the KGR and investigate possible connections between the occupation and use of the KGR and its landscape features.
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2. Topography of the KGR
Along with John Martyn and Angus Robinson who are here today, I belong to  small group associated with the Friends of Ku-ring-gai Environment group, who are advocating for the protection, conservation and interpretation of significant geo-heritage features in Northern Sydney. 

The interim boundary of the KGR encompasses a land mass of some 38,400 ha, comprising forest, woodlands, shrubland and cleared and developed areas, some 5,060 ha of estuaries and coastal embayments and approximately 27 kms of coastline (Figure 1). The KGR samples part of a dissected sandstone plateau known as the Hornsby Plateau north of Sydney, with the highest point in the Georegion registered at the Bywater Trigonometric Station near Cowan at 235 mASL. Only 1% of the area of the KGR is above 220 mASL and only 4% above 200 mASL, the largest area (26%) of the KGR sits between 140-180 mASL. 

Two major joint directions influence the direction of dykes, ridgelines, and major waterways, being a NE-SW direction, which is reflected in the angle of the coastline, Pittwater, Cowan Creek, and Berowra Creek; and NW-SE direction which is reflected in the general direction of the Lane Cove River, Smiths Creek and Coal and Candle Creek and Berowra Creek embayments. Major ridgelines above Cowan Creek and Berowra Creek such as the Govett Range and Lambert Peninsula extend over some 25 kms and have an elevation in the range of c.200-220 mASL. 
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3. Topography of the KGR
The Hornsby Plateau rises very gradually to the north, as indicated by the A1-A2 profile over the Govett Range and beyond to the Hunter Range. Westerly facing slopes are generally longer with a slighter slope angle and with numerous sandstone terraces and benches of 2-5 m in height, while easterly facing slopes are generally shorter and steeper with higher cliffs of 5-15 m in height and are usually populated by large fallen joint blocks (see Profile B1-B2). 

Northerly facing aspects comprise about 41% of the KGR, followed by easterly aspects at about 39%), with southerly and westerly aspects evenly distributed at about 34% each. Only 2% of the KGR is relatively flat and without aspect and is largely occupied by residential development. However gentle slopes up to 5o extend over about 33% of the area, while steep slopes of >20o represent only about 8.6% of the KGR.

Protected areas such as national parks, natures , regional parks and Aboriginal areas (21,073ha) comprise 48% of the KGR and 52% of the terrestrial area of the Georegion. 
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4. Aboriginal Site Types
As with other bushland areas in the Sydney Basin, the plateaux, ridges, drowned river valleys, and coastal landscapes of the KGR contain an extraordinary record and diversity of Aboriginal heritage and occupation in this area. 

The NSW Aboriginal Heritage Information Management System (AHIMS), which was established in 1971, contains over 100,000 registered sites of Aboriginal culture and heritage significance from across NSW in the form of site cards and archaeological reports. Information includes site location, site type or traits, features, and motifs present, as well as accompanying reports, maps, and photos. These records date from the late 19th century to the present day and, as might be expected, have  varying degrees of consistency in terms of site survey and nature of the recording and very often will contain a strong survey bias, particularly so in the KGR with its dissected and rugged sandstone landscape and dense shrubby vegetation. Some records are also duplicated in the system or contain well separated sites or multiple site traits combined into the one location record. These issues are gradually being addressed by both professional archaeologists and trained volunteers, as the recording of new sites and updating of AHIMS sites is undertaken using standard templates, guidance notes, and recent technologies.

Although imperfect for the reasons mentioned above, the AHIMS is a comprehensive record of known Aboriginal sites in the area and the substantial number of recorded sites in the KGR represents a good sample on which to make some general assumptions, with appropriate qualification, about the relationship of these sites to the landscapes of the KGR. This relationship was examined using various tools available within the ESRI ArcGIS 10.8.1 software package and available site data for the KGR from AHIMS as of 30 November 2021. Geospatial information was sourced on-line from NSW Spatial Services and from the SEED data portal (NSW SEED 2022). A summary of results for the major site types within the KGR is presented and further described below.
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4. Aboriginal Site Type Density
Aboriginal occupation within the KGR has dated back to at least the Late Holocene some 3-4,000 years B.P. (Attenbrow 2003; McDonald 2008), and for nearby areas such as the Cumberland Plain, as far back as 36-44,000 years (Doelman et al. 2015). This was a period during which generations of coastal Aboriginal people would have been witness to both dramatic changes in the climate and to major fluctuations in ocean and estuary shorelines with many occupation sites being inundated and destroyed by the rising sea level.

There are approximately 1,424 sites recorded in AHIMS as at 30/11/2021. However a combination of different site traits are often recorded as one site within the AHIMS, and some of these sites and site traits could otherwise be described as geographically separate sites. When this is taken into account, a total of some 1,667 Aboriginal site type or site trait locations were identified and used in this analysis.  

These site types include occupational deposits such as middens and artefact scatters, art in shelters, art on both vertical and horizontal rock platforms, and as various other site types including burials, stone arrangements, modified trees, habitation sites, a recorded fish trap, and axe, spear, and potential seed grinding grooves.

As expected, high concentrations of Aboriginal site types (i.e., >10 sites per km2) are centered on the Porto Bay, Refuge Bay to The Basin, Berowra Creek, Appletree Bay to Waratah Bay, Smiths Creek, Bilgola Plateau and Elvina Bay to Coal and Candle Creek areas (Average Nearest Neighbour Ratio of 0.39), is possibly indicative of recorder survey bias and indicative of areas with easy access or possibly areas that were favoured and often used camp or ceremonial sites, or which were known to supply reliable food and other resources. 

Surveyor William Govett who worked in the Berowra-Cowan area between 1829 and 1834, reported ‘The bottom of the ravines, especially where the creeks widen and open to the river, were much frequented by the coast natives; for the wooded sides of the ridges in this neighbourhood, abound with various animals, and the waters below afford a plentiful supply of oysters and other shell-fish’ (Attenbrow 2003:47).


  




Ku-ring-gai 
GeoRegion

 No. % of Total No. % of Total Average SD Average SD Average SD Average SD
Rock Engraving 647 38.8% 434 67.1% 120 57 8 6 229 176 815 640
Shelter with Art 389 23.3% 300 77.1% 61 59 16 8 231 215 376 599
Shelter with Midden 166 10.0% 133 80.1% 33 29 16 7 252 258 103 229
Open Deposit 145 8.7% 79 54.5% 27 43 13 7 338 351 126 316
Axe Grinding Groove 111 6.7% 66 59.5% 121 56 9 6 155 165 902 623
Shelter with Deposit 97 5.8% 45 46.4% 57 56 12 7 379 381 513 864
Midden 63 3.8% 37 58.7% 24 36 13 7 376 391 119 297
Stone Arrangement 16 1.0% 11 68.8% 142 24 8 5 137 75 734 489
Burial 11 0.7% 4 36.4% 22 35 11 11 540 456 166 386
Water Hole/Well 8 0.5% 4 50.0% 102 59 8 5 160 181 971 725
Habitation Structure 6 0.4% 3 50.0% 111 46 13 4 630 826 1023 697
Scarred Tree 5 0.3% 0 0.0% 149 41 8 4 286 102 1541 781
Quarry 2 0.1% 1 50.0% 138 33 5 2 399 18 433 145
Fish Trap 1 0.1% 1 100.0% 15 0 5 0 31 0 22 0

Total of Site Types 1667 100.0% 1118 67.1% 82 65 12 8 253 254 541 656

Number in Protected 
Areas

Number of Types Distance to 
Freshwater (m)

Distance to 
Estuary/Coast (m)

Elevation 
mASL

Slope 
Degrees

Campbell 1899 Plate XIX Whale and other figures Waratah Trail, KCNP
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5. Aboriginal Site Type – Location and Distribution
As you can see from this table, the total number of site types in the Georegion is dominated by art sites such as rock engravings and shelters with art, representing 62% of all sites within the Georegion. 67% of all sites occur within NPWS managed areas, however there is a low representation of recorded burial sites (36%) and scarred trees (0%) within protected areas.

The other point to note from this table, is probably the high variability of site type location according to elevation, slope and distance to water as reported from the relatively coarse and geographically limited geospatial analysis.
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6. Aboriginal Site Type Distribution – Art/Ceremonial Sites by Elevation
There is  strong connection between elevation and geology in a sedimentary sandstone landscape. As you can see from this slide, art or ceremonial sites show a strong trend towards those elevations where it is more likely to find a suitable canvas from which to create the particular site type. 

For example geomorphological features such as large smooth rock platforms on the shoulders and peaks of ridgelines with sweeping views across Country largely support rock engravings and stone arrangements, while cavernous weathering under fallen joint blocks on colluvial footslopes and underneath sandstone benches at higher elevations are generally areas where shelters with art are found. Many near-vertical rock engravings take advantage of sloping benches and cliff faces which are found at lower elevations, not far from occupational shelters.
 
As you can see, and as might be expected, occupational sites are generally found at lower elevations within the GeoRegion, where proximity to reliable sources of freshwater and estuarine resources are important and where large shelters on colluvial footslopes are most likely to be found.  
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7. Aboriginal Site Type Distribution – by Slope
The dissected sandstone plateaux drops to an estuarine river system over an altitudinal range of about 220m. Low slopes are associated with sandstone ridges and plateaux surfaces while high slopes are associated with valley sides. As mentioned earlier, only 2% of the KGR is relatively flat and without aspect and is largely occupied by residential development. However gentle slopes up to 5o extend over about 33% of the area, while steep slopes of >20o represent only about 8.6% of the KGR. Westerly facing slopes are generally longer with a slighter slope angle and with numerous sandstone terraces and benches of 2-5 m in height, while easterly facing slopes are generally shorter and steeper with higher cliffs of 5-15 m in height and are usually populated by large fallen joint blocks.

The occurrence of rock engravings on flat sandstone rock outcrops and of occupation sites in relatively large shelters is very strongly associated with the distribution of slope formation according to the geology and geomorphology of the georegion. 
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8. Aboriginal Site Type Distribution – by Aspect 
Looking now at the relationship between site types and aspect, we see that as most engravings are on relatively flat, sometimes large open sandstone rock outcrops, we can expect that the relationship with aspect will not be especially strong. The same an be said for stone arrangement and to a lesser degree grinding groove sites. However a strong relationship between northerly facing aspects and occupation shelters and shelters with art is demonstrated. This is not unexpected as it is reasonable to suggest that Aboriginal people would preferentially seek shelter to avoid the risk of dampness within southerly aspects and would prefer the drier and light filled conditions of northerly facing shelters. Of course other factors may also be at play here, such as the preservation of evidence of occupation, survey bias or perhaps the likelihood of shelters forming more often on northerly aspects. 
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9. Aboriginal Site Type Distribution – by Aspect
This graph highlights the number of the most common site types in the georegion according to site aspect. We are not looking at site density per 100ha, rather just the raw number of recorded sites. As you might be able to see, there appears to be a strong preference for northerly aspects (i.e. the blue, orange and brown lines) in the location of these site types. The further the distance between the numbers recorded for each site type the stronger the apparent relationship. Some caution is needed however in interpreting this data as it does depend on the normal distribution of aspect across the KGR, as was highlighted earlier in the presentation. 
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10. Aboriginal Site Type Distribution – by Soil Landscape 
Many factors contribute to soil formation including geology, aspect, slope, climate, biological factors, including fire and time. Soil reflects these factors and so some connection with previous relationships should be expected as you can see with art and ceremonial sites associated with soil landscapes. If we look strictly at the number of engraving sites per soil landscape then the Hawkesbury and Lambert soil landscapes come out on top with 74% of total sites recorded here, but when looking at relative density (or sites/100ha of soil landscape) then the Watagan soil landscape was clearly preferred, perhaps reflecting the more permanent occupation of this area as indicated in the occurrence of occupation sites against the Watagan and Woy Woy soil type. 

Hawkesbury – Colluvial landscape feature with scarps and benches within hills on Hawkesbury Sandstone (sandstone-quartz and shale) in the Blue Mountains Plateau, Central Coast Lowlands, Erina Hills, Hornsby Plateau, Macdonald Ranges, Moss Vale Tablelands, Picton Hills, Putty Valley, Somersby Plateau, Wanganderry Tablelands, Wingecarribee Gorge and Woronora Plateau. Local relief 40-200 m; altitude 1-1016 m; slopes 20-70%; rock outcrop >50%. Partially cleared woodland.

Lambert – Erosional landscape feature with low hills on Hawkesbury Sandstone (sandstone-quartz, shale and siltstone/mudstone) in the Somersby Plateau, Blue Mountains Plateau, Erina Hills, Hornsby Plateau and Macdonald Ranges. Local relief 20-120 m; altitude 6-610 m; slopes 5-20%; rock outcrop >50%. Partially cleared heathland.

Woy Woy – Aeolian landscape feature with sand plains on Quaternary Holocene Beach Ridges (aeolian, sand, marine and sand) in the Central Coast Lowlands, Blue Mountains Plateau, Erina Hills and Somersby Plateau. Local relief 0-3 m; altitude 1-10 m; slopes 0-5%; rock outcrop nil. Extensively cleared open woodland.

Watagan – Colluvial landscape feature with hillslopes on Narrabeen Group Terrigal Formation (sst quartz-lithic, siltstone and claystone) in the Macdonald Ranges, Blue Mountains Plateau, Central Coast Lowlands, Erina Hills, Hornsby Plateau, Newnes Plateau, Putty Valley, Somersby Plateau, Wanganderry Tablelands and Wolgan Valley. Local relief 50-300 m; altitude 30-1176 m; slopes 25-60%; rock outcrop not recorded. Partially cleared open forest.
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A large engraved motif of Daramulan above Cowan Creek

Mt Ku-ring-gai AA – Engraving of Baiame and other figures

Unusual 4-legged kangaroo engraving, The Basin Catchment

Spiritual figure, with shields at Taber Trig, KCNP
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11. Rock engraving (Petroglyphs)
Rock engravings are the most common site type in the KGR with a total of 647 recorded site type locations of which 67% (n=434) are in protected areas. Most are on large, relatively flat rock surfaces of massive quartz sandstone as described by Mathews (1897:469-470), ‘Rock carvings are found in districts abounding in large masses rock, chiefly of the Hawkesbury series’ and ‘… preference seems to have been given to rocks occupying prominent positions or which were situated in mountain passes along which the natives traveled from one part of their hunting grounds to another. Fine-grained sandstones of a durable character, with tolerably smooth surfaces and in dry situations, appear to have been chosen.’ A smaller number of engraved motifs are also found on near-vertical rock surfaces generally close to and visible from waterways such as Cowan Creek (about 20 sites) and Berowra Creek with only very few known from near-vertical rock surfaces at higher elevations (e.g., near Topham Trig in KCNP). The near-vertical engravings are sometimes superimposed, with complex in-fill and with motifs that are very relevant to the location, for example the engraved fish, jellyfish, eels, and starfish that are recorded above the Broken Bay shoreline near West Head (Sim 1965) as well as the various koala-like, emu-like, and fish motifs recorded at sites along the Great North Walk near Berowra Waters, including the near vertical birthing rock and six bream rock engraving sites. 

Rock engraving sites in the KGR are found at an average elevation of 120 m ASL ± 57 m with 44% of sites found within a narrow elevation band of between 140-180 m ASL and 16% between 0-40 m ASL. Most rock engraving sites have either a northerly or westerly aspect. often with commanding views across the Hornsby Plateau and the drowned river valleys of the lower Hawkesbury River; relatively fewer sites are found on southerly aspects. 

Engravings are usually found on the ridgelines and shoulders of the higher peaks, but also on seepage zones of terraced upper slopes (e.g., below hanging swamps). 44% of rock engraving locations are found on slopes of 0-5o, 27% on slopes 6-10 o, 24% on slopes of 11-20o and only c.5% on slopes greater than 20o. Most rock engraving sites in the KGR are found in association with the Hawkesbury (46%) or Lambert (28%) soil landscapes. The average distance of rock engravings to the nearest freshwater creek in the KGR is 229 m ±
176 m.





Rock engravings. West Head KCNP 
(Sim, 1965)

KGR - Aboriginal Connection to Country

Presenter Notes
Presentation Notes
12. Rock engraving (Petroglyphs)
The most common motifs in order of abundance are mundoes, fish, macropods, other land animals, and male anthropomorphs (McDonald 2005). In the KGR, these engraved motifs vary in size from about 20m2 (e.g., large whales and spirit figures or culture heroes) to less than 0.25 m2 (e.g., animal tracks, boomerangs, and mundoes) and may sometimes accentuate or be drawn near unusual geomorphological features such as natural waterholes or basins, small sandstone pillars, natural arches, whalebacks, tessellated pavement, and large open rock platforms with spectacular views.

Some of these motifs are drawn in profile such as the depiction of Daramulan, terrestrial animals (e.g., emus, echidnas, wallabies, and kangaroos), fish, whales, and dolphins, while others are drawn with front-on view such as anthropomorphs, often with outstretched legs and arms holding tools and shields. Other motifs are drawn from an elevated view such as goannas, gliders, snakes, eels, mundoes, and animal tracks.



Vertical flounder and wallaby engravings, just north of Yeomans Bay, KCNP (Photo: S. Cohen NPWS, 2014)
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13. Rock engraving (Petroglyphs)
Given the primary location of the engraved motifs being on ridges and saddles which are set relatively high in the landscape, it is likely that they also were near or along access routes and perhaps some served as ‘signposts’ or as ‘pages in a book’. They may have also been indicative of the presence of a particular resource in the area such as indicated by a school of fish, or a mob of wallabies. Engravings of whales are restricted to the coast and appear to be uniquely concentrated between Broken Bay and Port Hacking (McDonald 2008), a region in which observations of whale migration, or of whales taking safe harbour and where occasional strandings are recorded.

Rock engravings in the KGR are not usually associated with other occupational evidence such as middens and artefact scatters, although they are sometimes associated with other site features such as grinding grooves (8% of engraving sites also have grinding grooves), stone arrangements (ditto 2%), and water channels and/
or waterholes (ditto <1%). The average distance of rock engraving locations from the shoreline of estuaries is 815 m ± 640 m. The presence of spirit or culture hero motifs, suggests that these sites may have played a ritual, ceremonial, or storytelling function (McCarthy 1959), particularly at night when fires may have been lit nearby to help illuminate the grooves and highlight or showcase the engraved figures (Clegg 2002).



Near the Duckholes, McCarrs Creek in Ku-ring-gai Chase NP

East Apple Tree Bay, Ku-ring-gai Chase NP Smiths Creek KCNP 
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14. Shelters with Art 
There are 389 recorded sandstone shelters or overhangs with Aboriginal art in the KGR, of which 77% (n=300) are in protected areas. Art in shelters consists of either stencilled, printed, or drawn motifs (Figure 69). Stencilled and printed motifs are thought to be prepared using a mixture of ochre, water, and animal fat, while other motifs are usually drawn with charcoal. Motifs are commonly found on vertical and smooth panels within cavernous, weathered shelters or under overhangs. These shelters are generally shallow and formed at the bottom of sandstone cliff lines and sometimes under large sandstone boulders on colluvial foot
slopes. Art within shelters is usually located on the back wall but may also be found on the ceiling and on the inside of the dripline.

Shelters with art within the KGR are generally found relatively close to estuaries such as Cowan Creek and Berowra Waters (i.e., an average distance of 376 m ± 599 m) and to freshwater (ditto 231m ± 215m). Shelters with art have an average elevation of 61 m ASL ± 59 m and most sites (56%) are found between 0-40 m ASL. A total of 48% of shelters with art are found on the Watagan Soil Landscape and 38% of sites are found on the Hawkesbury Soil Landscape. Shelters with art are found primarily on northerly aspects, i.e., 52% of shelters with art, compared with only 23% of shelters with art recorded from southerly aspects.

The top left photo shows red ochre hand stencils, handprints Mostly adult left hand and an unusual sketch of wombat-like animals in a shelter near the Duckholes in the McCarrs Creek catchment of KCNP. A termite mud tube runs across the art. Other recorded shelter, engraving and grinding groove sites are located nearby at the top of this catchment adjacent to the Narrabeen Lagoon Catchment.








Shelter near West Head Beach

Shelter near Hallet’s Beach
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Shelter near Great Mackerel Beach

Little Emus Shelter, West Head 

Presenter Notes
Presentation Notes
15. Shelters with Art
Many motifs in shelters are unidentifiable owing to superimposition, graffiti, age and weathering, rock spalling / exfoliation after fire (see Buckman et al 2021), and both animal and smoke damage. The most common decipherable motif is the hand stencil displayed in either red and white ochre, with both left and right hands and adult and child hands commonly stenciled, and sometimes with handprints and feet also presented. Stencils of fish, clubs, spears, and boomerangs are also common.

Drawings and paintings in either charcoal or ochre are of fish, macropods, wombats, koalas, anthropomorphs and other terrestrial mammals, goannas and snakes, shields, bird tracks, circles, and other geometric patterns such as those that may represent fishing nets (E. Keidge NPWS pers. comm), and many of these are drawn in association with hand stencils and handprints. The average number of identifiable motifs per site recorded across the Sydney region is 15.4 (McDonald 2008).

Shelters with art in the KGR vary significantly in size, one of the largest recorded art shelters in the Sydney Basin is within the KGR at North Turramurra and measures 40 mL x 10mW x 8 mH and contains 91 motifs (McDonald 2008). Others within the KGR include a very large shelter on Long Island which contains 130 motifs, most of which are now largely disfigured by graffiti and smoke damage, but even relatively small shelters such as one near Mackerel Beach with 114 motifs and another near Hallett’s Beach with 60 motifs, can contain unusually large numbers of figures, while other recorded sites may consist of a single hand stencil or a motif which may sometimes be indecipherable. 

Shelters with art are often found in association with middens and/or archaeological deposits (i.e., 29% of all shelters with art contain either middens or occupational deposits), with just a few (n=3) also associated with grinding grooves.



Duffys Wharf, KCNP

The Basin Lagoon, KCNP
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16. Occupational Deposits
Middens provide evidence of occupation in this area over very long periods of time. But as previously mentioned many of the oldest sites have been flooded by rising seas levels.  Shell is the primary deposit within midden sites being a durable part of the evidence of occupation. Some middens are very large deposits of shell material and are a highly visible source of archaeological information. Midden deposits often contain very valuable archaeological material such as faunal remains, stone tools, shell scrapers and charcoal, providing chronological evidence of cultural adaptation and resource utilisation. 

The co-dominant shellfish species are the Sydney rock oyster (Saccostrea commercialis) , the Hairy mussel (Trichomya hirsuta), with the whelk (Pyrazus ebeninus), Sydney cockle (Anadara trapezia) and Spiny oyster (Chama fibula) also being common. 

Focussed research by Guthrie and Kohen (2005) on midden sites in Cowan Creek increased the density of recorded sites from 0.5 sites / linear km to 8.5 sites / linear km and unusually high density perhaps indicating the productivity of the estuarine environment and the protection provided by early dedication as national park.  

Many of these sites were targets for the production of lime for building in Sydney. The first shipment of lime from the Hawkesbury to Sydney was recorded in 1803. Between 1815 and 1821 there were over 700 tonnes of lime recorded as being brought to Sydney from the Hawkesbury most of which was sourced from burning shell from midden sites. 

There are 471 midden and/or archaeological deposit sites recorded within the KGR with 263 (56%) of these located within sandstone shelters or overhangs and 208 (44%) located on open sites. A total of 62% (n = 294) of all occupational deposit sites are located within protected areas. Open deposit and midden sites have an average elevation of 27 m ASL ± 43 m and 24 m ± 36 m respectively, while deposits and middens within shelters have an average elevation of 57 m ASL ± 56 m and 33 m ASL ± 29m respectively, indicating both open and closed archaeological deposits in the KGR, naturally being near resource rich shorelines and waterbodies. Open and sheltered deposit sites are also located primarily on northerly aspects (52% and 53% respectively) and are least likely to be located on southerly aspects (23% and 25% respectively).




Above images from McDonald 1992.
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Above images from McDonald 2008
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17. Occupation Deposits - Angophora Reserve and Great Mackerel Beach
There are two important excavated shelters in the KGR, one at Angophora Reserve at Avalon (1,890 ± 130 B.P.) and another at Great Mackerel Beach (3,670 ± 150 B.P.), each of which provides an excellent record of occupation and use of the area during the late Holocene. Both sites provide evidence of cultural tradition such as burial practices, seasonal use patterns, food resources, tool tradition and use, and the local
fauna which existed at the time. 

At Angophora Reserve at Avalon, skeletal material was found by a schoolboy in 1988 in a cave which measured 30m long x 8m wide x 5m high. The skeletal material was examined by the Government Medical Officer and a dental anatomist and was believed to be that of a European child about 5 years old. As a result the Police were ordered by the Coroner to further investigate. A second set of bones was uncovered. The bones were since determined by a physical anthropologist to be prehistoric and to be that of an Aboriginal women with a baby aged about 6months, further investigation uncovered two other Aboriginal children aged between 3-5 years; and two other adults.
 
In the course of the investigation over 6.7 tonnes of material was removed from the cave. Cultural material including shell and stone artefacts, plant remains and faunal remains were found in this deposit, in fact 5,715 stone artefacts were recovered from the deposit which were primarily composed of quartz (54.5%), but also indurated mudstone (13.5%), veined chert (11.3%), and chert (7.7%), with small amounts of quartzite, silcrete, granite, fine grained basic igneous rock, siltstone, and other material. Worked bone (possibly bone points) and shell artefacts (possibly scrapers) were also uncovered.

The Great Mackerel Beach shelter contained 428 artefacts of quartz and indurated mudstone, 4.7 kg of shell material including fishhooks, faunal remains, and a small quantity (0.5 g) of white pipeclay. 




Grinding grooves, Salvation Creek Catchment KCNP Gnammas and grinding grooves, Waratah Trail KCNP Channel and grinding groove, Salvation Creek Catchment KCNP
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18. Grinding Grooves and Channels
Grinding groove sites are thought to be used either for modifying or sharpening tools,
such as hafted stone axes or spear points, or for food preparation. There are 111 recorded grinding groove sites recorded in the KGR, 59% (n = 66) of which are found in protected areas. Attenbrow (2003) reported that nearly all hatchet grinding grooves in the Sydney Region are found on Hawkesbury Sandstone which provided an abrasive quartz rich surface on which to sharpen the axe head or spear point.

Grinding groove sites (Figure 73) are usually found on slightly sloping rock surfaces with an average slope of 9 o ± 6 o , and usually where freshwater seeps across the rock surface. They are also sometimes found in association with waterholes, natural basins (gnammas), and/or ‘engineered’ water channels. 

Grinding groove dimensions recorded at several sites in the West Head area averaged 24 cmL ± 8.5 cm, 7 cmW ± 2.1 cm and 12 mmD ± 7 mm (n = 13). Grinding groove sites in the KGR are usually found in association with rock engravings (i.e., 49% of grinding groove sites also have engravings recorded), while a few (6%) are found in association with shelters with art, middens and/or archaeological depos-its. 75% of grinding groove sites are found on slopes of <10o. The average elevation of grinding groove sites is 121 mASL ± 56 m, with most grinding groove sites (57%) found between 130-180 mASL and most recorded with a northerly aspect (56%).



Mackerel Trail, Ku-ring-gai Chase NP. The Basin above Granite Cave

Moon RockKariong
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19. Stone Arrangements
There are 16 recorded stone arrangements (Figure 74) within the KGR of which 93% are located between 110-180 mASL. Sitting high in the landscape at an average elevation of 142 mASL ± 24m, is perhaps indicative of their ceremonial, directional or sign-posting purpose. Stone arrangements typically take circular forms, but other forms such as stone cairns and erect pillars are also known in other parts of NSW (OEH 2012).
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20. Burials and Repatriation Sites
Aboriginal people used cremation and/or burial to dispose of their dead, typically within shelters, middens, sand dunes and campsites but other methods are also known. There are quite a few reported burial sites in the Northern Beaches area as you can see from these news clippings. There are 11 recorded burial sites within the KGR, not including two relatively recent repatriation or reburial sites, which have since been declared as Aboriginal Areas. 

These sites in the KGR are extremely significant and culturally sensitive. They are usually found accidentally following the exposure of skeletal material either in dune systems after heavy storms, or because of coastal building or utility excavations, archaeological digs and following erosion of sediments from rock shelters. Burial places are known along the coast from Palm Beach to Narrabeen. 

Only four (36%) of these recorded sites are located within a protected area, 64% have a northerly aspect and most (63%) are located on the foot slopes and depositional environments associated with the Watagan, Narrabeen, Newport, and Erina soil landscapes. Burials have an average elevation of 22 mASL ± 35 m. Unfortunately, it is likely that many records of previously discovered burial sites are unrecorded with many sites being disturbed and material being relocated several times. For example, one AHIMS record of a burial site which is recorded high within a cliff-side shelter, and which contained skeletal material of an adult male, was most likely relocated, and reassembled from a nearby beach, perhaps during or prior to WWII, and has since been relocated again.

The discovery of ‘Narrabeen Man’ as a result of Energy Australia cabling works, is significant as it is possibly the oldest known record of a ritualistic killing (McDonald et al. 2007) in Australia. The skeletal material of Narrabeen Man was dated at 3,700 B.P. and was found disarticulated and partly burnt with 14 spear barbs of silcrete, quartzite, and quartz, near the burial. Two such barbs were found embedded within the spine. Natural processes were thought to have buried this individual rather than burial by deliberate internment. 

An important burial site in  Angophora Reserve at Avalon will be discussed later.

	



http://www.smh.com.au/news/national/bus-stop-an-execution-site-133-1500-years-ago/2005/11/25/1132703380837.html
http://www.smh.com.au/news/national/bus-stop-an-execution-site-133-1500-years-ago/2005/11/25/1132703380837.html
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Possible scar trees (unrecorded as such) near West Head, KCNP
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21. Modified, Scarred or Carved Trees
Modified trees, such as scarred trees or carved trees, are trees with evidence of Aboriginal bark marking or extraction. Scarred trees are trees where bark was cut from the trunk for use in the production of shields, canoes, burial shrouds, containers, or for foot holds. Carved trees are where there has been intentional carving of the wood of the tree to form a permanent marker to indicate ceremonial use/significance of a nearby area, these carvings may act as territorial or burial markers (OEH 2012). 

While scarred trees are the more likely type of modified tree to be found in the KGR, they may often be damaged or destroyed due to ageing, lightning strikes, insect damage, and bushfires. 

Scarred trees are generally recognisable as being more-or-less regular in shape with parallel sides and with slightly pointed or rounded ends, the scar usually stops well above ground level and there is an absence of branch scars or tree knots. Sometimes there is evidence of stone or steel axe cuts, and the tree is usually identified as an old Australian native. There are five scarred trees recorded in the KGR, not including Figure 76.Although quite rare to still find these types of sites in the Sydney Region (there are only two recorded sites from the Northern Beaches), modified trees are classed as either scarred trees or carved trees but are relatively common elsewhere in the state.

While carved trees or dendroglyphs, were thought to mark burial sites, territorial or bora or ceremonial grounds and are even less common in the Sydney Region with some sites recorded in the Burragorang Valley and Colo River areas, but many more in the Hunter and west of the Mountains. The meaning or purpose of dendroglyphs were often kept secret. 



Threats
• Inappropriate fire regimes
• Vegetation encroachment
• Chemical weathering
• Development
• Recreational activities
• Vandalism
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Shelter with art, near Topham Trig KCNP.

Exfoliation of sandstone after fireVehicle tracks across engraving site, Waratah Trail, KCNP.

Echidna site, KCNP before and after the 
Little Pittwater fire in Oct 2007

Before

Ingleside Wallaby 2 - MTB Damage
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22. Site Conservation 
The protection and conservation of Aboriginal sites has been an ongoing challenge for both land managers and Aboriginal people, however there is promise arising from several recent initiatives within the KGR aimed at improving site identification and management and improving engagement and ownership of Aboriginal people in conserving their cultural heritage. Without such intervention these site types will be rapidly lost. 
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Photos courtesy from Eric Keidge, NPWS

Management Options
• Education and interpretation
• Statutory protection e.g. Aboriginal place declaration, LEPs, proposed national heritage listing of the

‘Sydney Cultural Crescent Rock Art’; Bushfire EA Code
• Interventions such as removing graffiti, litter, lichen and overhanging branches; pest control
• Regulating access; appointing and training caretakers; adding and updating site information in AHIMS
• Supervised and culturally appropriate highlighting

Presenter Notes
Presentation Notes
23. Better Management of Sites
Better management of sites primarily involves addressing the various threats to site conservation. This includes providing obligatory work site inductions for contractors and staff prior to undertaking work activities; implementing conditions of approval prior to prescribed burning; installing interpretive and regulatory signage about the site, promoting tread softly and view with respect as well as precinct and welcome signage; improved recording and monitoring of sites in AHIMS; land managers working collaboratively private landholders e.g. Harris family; the MLALC, Tribal Warrior and AHO; and seeking cooperation from peak recreational groups (e.g. MTB groups) and waterways authority (regulating boat wash); the removal of vandalism, litter and limbs that may damage the site; highlighting motifs at promoted visitor sites to reduce the risk of unintentional damage by visitors; installation of barriers and signage to prevent animal and human foot traffic; reducing natural weathering through the removal of litter and overhanging branches from rock platforms known to contain engravings or other objects; improving the drainage across the site to reduce sedimentation and/or erosion of sites; and installation of drip lines in overhangs to prevent water damage.

Sites are best managed in close collaboration with the Aboriginal community. Considerable effort is now taken by agencies such as NPWS and the Rural Fire Service working with Aboriginal community members to protect sites from damage from fire and visitation and to engage communities in highlighting of sites, signposting, cultural burning practices and educational programs, as indicated in these images.

This close association between significant Aboriginal site features and the landscapes of the area, combined with the fact that many of the Aboriginal sites in the KGR are also promoted for education and tourism, adds diversity and value to the understanding, appreciation, and enjoyment of visiting the proposed KGR geosites and traversing the proposed geotrails in the area, and further demonstrating the strong linkage that exists between geotourism and cultural heritage (Olsen and Dowling 2018).





Thank you
NSW National Parks and Wildlife Service – especially Eric Keidge, Tegan Burton, Steve Chapple

Aboriginal Heritage Office: https://www.aboriginalheritage.org/

Aboriginal Support Group Manly Warringah Pittwater: https://asgmwp.net/

Guringai Tribal Link Aboriginal Corporation - PO Box 4061, Wyongah NSW 2259

Metropolitan Local Aboriginal Land Council: https://metrolalc.org.au/

Presenter Notes
Presentation Notes
24. Thanks
This presentation is based quite simply on my limited knowledge and experience in identifying, recording and protecting some of the Aboriginal art and occupation sites in the proposed Ku-ring-gai GeoRegion. I am certainly not an expert and cannot speak to the cultural meaning and or significance of these sites. But I do respect this heritage and want others to similarly appreciate and respect the importance of Aboriginal connection to Country so that a better understanding and appreciation of these values  will be felt by both current and future generations of all nations. 

Also I am not alone. I would also like to acknowledge the many organisations committed to the protection and conservation of Aboriginal culture and heritage in this area including local Aboriginal knowledge holders, the Aboriginal Support Group – Manly Warringah Pittwater, the Aboriginal Heritage Office, Metropolitan Local Aboriginal Land Council, NPWS - particularly Eric Keidge, the Australian Museum and the many other committed volunteers who make a personal commitment to presenting and protecting Aboriginal heritage protection. 

Further information is available from these web sites as well as a from a large number of articles, books and journals that we have referenced within our paper. 

I am happy to provide references and /or to answer any questions.

https://www.youtube.com/watch?v=txID2b-yHEU




https://www.aboriginalheritage.org/
https://asgmwp.net/
https://metrolalc.org.au/
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