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Slope stability and engineering geology of the 
Blackstone Heights area 

by W, R. Moore 

Abstract 

During 1987-88 a large subdivisional project of 
approximately 11.5 km2, inunediately west of Launceston, 
was mapped for slope stability and engineering geology. The 
area is underlain by dolerite, dolerite boulders, and clay from 
the in situ weathering of dolerite. The total area is enclosed 
by a 9 km long loop of the South Esk River, which is now 
dammed to fonn Lake Trevallyn. Two NW-trending ridges 
fann the western and eastern sections of the area, and are 
separated by a low relief down-faulted central area. 

Three zones are shown on the slope stability map. They are: 

Zone 1: Building reconunended; 
Zone 2: Building may be recommended. Subject to 

investigation; 
Zone 3: Building not reconunended. 

No active landslides were found. and only afew old landslides 
were present at Blackstone Heights. 

Units used on the engineering geology maps were: 

(a) alluvium; 
(b) clay; 
(c) clay with small outcrops of dolerite and boulders; 
(d) talus; 
(e) dolerite outcrops and near outcrops. 

Detailed lithological descriptions, the engineering geology 
properties, the potential engineering geology probleros, and 
the investigation methods required for each unit are listed. 
The three major engineering problems of the Blackstone 
Heights area are expansive clay, differential movements of 
the foundations, and the potential risk of landalides. 

In the easternhalf of the area the investigation was undertaken 
at subdivisionallevels. As well as mapping, the investigations 
included a considerable amount of geophysics 
(magnetometer traverses and shallow refraction seismic 
surveys) followed by confIrmatory trenching and drilling. 
These subsurface fmdings were extrapolated into the western 
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section of Blackstone Heights, where only surface mapping 
was undertaken. 

The clays occurring at Blackstone Heighrs are highly plastic 
and expansive, with montmorillonite a major component in 
their composition. Shear box testing gave low values for 
internal angles of friction and effective cohesioI}; 
consequently the potential for slope failme on slopes above 
12° is high, given an adequate thickness of clay. The 
properties of the Blackstone Heights clay show them to be 
equally as reactive to seasonal movements, and they would 
appear to have as high a potential for slope failure as the 
depositional clay of the Launceston Beds of the Tamar Valley 
Trough. 

Blackstone Heights is partofthe western margin of the Tamar 
Trough. and deposits of in situ clay are exposed. The 
thickness of the clay which has been proved in the 
subdivisional project area is such that the three engineering 
geology problems cannot be ignored when subdivisions are 
planned and building follows. 

At Blackstone Heights the clay is thickest in valleys 
associated with faulting and associated metasomatic 
alteration. The clay does occur upslope. in and under the talus 
boulders above the weathered dolerite rock. There is a general 
decline in thickness up the slopes but this is irregular and 
unpredictable in its distribution. Because the clay occurs on 
slopes, a potential risk for landslides does exist at Blackstone 
Heights but this risk is coosidered lower than for the Tamar 
Valley areas to the east 

Because of the areas location on the western margin of the 
Tamar Trough, the clay at Blackstooe Heights is thinner, and 
the potential landslide risk lower, than in areas in the centre 
of the trough. such as at Windermere, where thick deposits of 
clay occur on the slopes. The potential risk of landslide at 
Blackstone Heights is also lower than at Lilydale, east of the 
Tamar Trough. where in situ clay occurs above the mudstone 
of Permian age. The clay in the Lilydale area forms a thin 
continuous layer under the entire length of the slopes. in 
contrast to Blackstone Heights where the clay is very variable 
in distribution and thickness on the slopes. 



INTRODUCTION 

The Blackstone Heights project covers an area of land of 
approximately 11.5 krn2 [EQ070100] on the south-western 
outskirts of Launceston City. The land is being developed, 
for residential purposes, by Sanieth Ltd . The project covers 
thelandenclosed by the loop the South Esk Rivermakes from 
Hadspen to the Cataract Gorge. At the upper end of the gorge 

FIgure 1. Location of BlacJcsloTU! Heights area. 
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the Trevallyn Dam impounds water which backs up to the 
south-west comer of the Blackstone Heights area (fig . 1). 

The Blackstone Heights project comprises a series of 
subdivisions which vary from closely-s~ residential to 
semi-rural blocks varying in size from 600 rr1- to greater than 
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Table 1.lnve.stigaJed and reported subdivisions, eastern section, Blackstone Heights. 

Section C Name of Subdivision Area Number of Stage of 
Report No. hectares (approx.) blocks planned development 

1 MOlmtLeslie 43 46 Building 
2 South Lake View Court 3.8 2 Approved 
3 South Panorama Road 8.2 11 Building 
4 Kelsey Road 3.5 2 Building 
5 Lake View Court 5.9 2 Approved 
6 West Blackstone Road 11 40 Serviced 
7 Blackstone Hills 40.8 14 Surveyed 
8 Trulls Saddle 25.5 30 Investigated 
9 Plateau 70 306 Planned 
10 Reservoir 113 33 Approved 
11 Panorama Road 2.0 10 Building 
12 North Panorama Road 4.2 34 Serviced 
13 Bay View 4 2.4 11 Approved 
14 Bay View 5 125 127 Approved 
15 Deadmans Hollow 27 13 Building 
16 Dalrymple Rise 100 213 Approved 
17 West Travellers Rest· 26.2 12 Building 
18 East Travellers Rest· 893 14 Planned 

Travellers Retreat (western section) 783 34 Approved and now 
being developed 

·These two subdivisions have since been sold by Sanieth Ltd to another developer, Mr R. Harrison 

five hectares. The subdivisions are at various stages of 
development The whole of the project is located in the 
Municipality of Westbury, and to date approximately 1200 
blocks have been app-oved. or are awaiting approval, by the 
Westbury Municipal Council (Table 1). These subdivisions 
cover only the eastern section of the project area (fig. 2). The 
western section, asyetwithnodeveloJmm~ was mapped for 
slope stability and engineering geology using seven large 
blocks as units for the mapping (fig. 3). 

mSTORY OF THE INVESTIGATION 

The Westbwy Council carried out a planning concept study 
prior to any development occurring. The Council's consultant 
reported that the Department of Mines bad stated that the area 
was underlain by dolerite rock, and thatnolandslideproblerns 
were foreseen. The source of this information is unknown. 

The area of the Blackstone Heights project is immediately to 
the west of the area of the Tamar Valley mapped for landslide 
zoning by the DepartmentofMines in 1972. IT the Blackstone 
Heights areabad beenmapped in 1972, the landslide potential 
of the area would probably have been investigated. When 
development started-with building of roads, service drains 
and house sites-it became apparent tha~ even though 
dolerite rock was present, there were surprisingly large 
amounts of clay exposed. It was also swpected that some of 
the ground irregularities on the western side ofMt Leslie may 
have been caused by downslope movement 

DEPARTMENT OF MINES 1987 
INVESTIGATIONS 

In 1987 the Department of Mines was requested to inspect 
the Mt Leslie subdivision. After a brief reconnaissance visit 
it was realised that this area may be one ofthedifficult western 
margin areas of the Tamar Trough (Moore, 1987). In th .. e 
areas thick deposits of yellow-white clay occur; in many 
exposures this clay retains its original igneous texture. and is 
clearly derived from the in situ alteration and weathering of 
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dolerite. In some areas of Blackstone Heights this clay 
appeared to be overlain by a dark brown and brown-orange 
clay ,lithologically similarto the clays of the LauncestonBeds 
(Longmart, 1966). 

The potential instability of the brown-orange clay of the 
Launceston Beds is well documented, and this potential is 
appreciated by Councils and their professional staff 
throughout the Tamar Valley. In contras~ the yellow-white 
in situ clay, derived from the weathering and alteration of 
dolerite, is seldom exposed, and consequently is only 
encolmtered infrequently. Its potential instability is not well 
lmown, and the potential risk was not appreciared by the 
Council staff. 

1luough two previous investigations in Launceston (at 
Sophie Place and Ambrose's subdivisions, Ernest Stree~ 
Moore, 1985a), the potential engineering problems of these 
yellow-white clays became apparent 1be constuction of new 
roads on the southern and western outlets of Launceston 
resulred in the excavation of a number of high cuttings. These 
cuttings ahowed the great depth of weathering producing this 
clay, and indicared that the clay bad a wider distribution than 
was formerly realised (plate 1). Prior to the development of 
the subdivisions at Sophie Place IIld Ernest Stree~ and the 
excavations along the outlet roads, these doleritic clays bad 
only been found in isolated drill holes in Hobart and 
Devonport (Moore, 1965; 1968a, b). 

The three engineering geology problems likely to .. 
associated with these clays at Blackstone Heights are (as 
stated in the 1987 reconnaissance report): 

• Expansiveness causing the houses to cr~ 

• Differential movements because of the rapid change 
from clay to rock below building foundations, causing 
structural problems in the building. 

• IT an adequate thiclmess of clay is present there is a 
potential for landslide. 
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Figure 2. LocaJion of subdivisions invesligaJed, eastern section, Blackstone Heights 
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Figure 3. Mapping units. western section. Blackstone Heighls 
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INVESTIGATION PROGRAMME AND 
RESPONSIBILITY 

The 1987 report alerted both the Westbury Council and the 
subdivider, Mr K. Pybus of Sanieth Ltd, to the potential 
problems. At a conference in 1987, initiated by the Director 
of the Department of Mines and the subdivider's consultant 
engineer (Mr P. Spratt), the following progranune was 
planned and the responsibilities delineated between Mr Peter 
Stevenson (Supervising Geologist, Engineering Geology and 
Groundwater Section, Department of Mines) aod Mr Pybus 
of Sanieth Ltd. 

(I) The Department's engineering geology section would 
map and zone the Blackstone Heights area for slope 
stability at subdivisionallevels, and provide a compilation 
map at the end of programme. This work would cover the 
problem of clay thickness (Map I). 

(2) The area would also be mapped for engineering geology, 
which would cover the expansiveness and differential 
movement problems. This work would include some 
regional geophysics. soil laboratory testing. and auger 
drilling. The subdivider undertook to provide the necessary 
equipment for subsurface lrenching without cost (Map 2). 

For each subdivision application a slope stability map and a 
report would be submitted to the Westbury Council. Mapping 
started after the initial report in 1987, aod continued through 
to 1988. With many of the subdivisions already planned aod 
some approved. the initial mapping was undertaken to cover 
each subdivision application, with the order of priority being 
decided by the subdivider. 

This piecemeal approach of individual subdivisions is not 
considered an effective utilisation of time, as is obvious by 
comparing the time spent on the eastern section of the 
Blackstone Heights area compared with the western section. 
Because subdivisions in the eastern section had frequently 
been planned and surveyed. roads cut etc., the investigation 
was not for an individual subdivision but at times covered 
iodividual blocks, as for example the Deadmana Hollow 
seismic investigation. In contrast only regional surface 
mapping was undertaken in the western section, and the area 
was covered in less than one-third of the time. 

The list of the subdivisions, with their area and number of 
proposed blocks, is given in Table 1. The initial reports for 
the developer were done on a subdivisional basis and remain 
as issued. The second stage, or additional investigations, were 
undertaken at Dearlmans Hollow, Dalrymple, aod Tru11s 
Saddle subdivisions. These investigations were required to 
obtain approval of planned subdivisions. These were detailed 
site investigations within the Zone 2 investigation zone, and 
included seismic surveys followed by trenching. 

DEPARTMENT OF MINES AIMS 

In 1987 the Department of Mines was hoping to obtain 
support from the Councils of the Tamar Valley for an 
upgrading of the existing 1972 Landslip Zone maps of this 
area. Not only would the landslide maps be of a larger scale 
and plotted on orthophoto maps, but they would be broader 
in scope. This increase incontent would include the other two 
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major engineering geology problems of the Tamar 
Valley-namely expansive soils anddifferentialmovements; 
these were the three problems being mapped at Blackstone 
Heights. With the two compilation maps of the Blackstone 
Heights area as examples of the type of upgrading plarmed 
for the Tamar Valley, the Department hoped to gain the 
Councils' approval, as well as financial support 

The Blackstone Heights work could beused as a guide for the 
time required to revise the Tamar maps, and produce 
engineering geology maps of Greater Launceston, Devenport 
and Burnie-aJl of which have broadly similar geology. 

As a subsidiary aim, the Blackstone Heights area was to be 
used as training for staff engaged in the Geodata Mapping 
Project in Hobart, an area with less complex engineering 
geology problems than either Blackstone Heights, 
Launceston, or the Tamar Valley. 

SUBDIVIDER'S AIMS 

The subdivider wished to be able to state publicly that the 
Blackstone Heights area had been thoroughly investigated for 
laodslides by the Department of Mines, aod requested that 
this investigation be as thorough, and preferably of a higher 
standard, than any other subdivision in Launceston. To 
achieve this aim a slope stability zone map for the entire 
project area, equivalent to the Tamar Valley landslip map of 
1972, was required. 

Although the engineering geology map was not the 
responsibility of the subdivider. he readily appreciated that 
any subsurface investigation would add to an understanding 
of slope stability investigation as well as the engineering 
geology. He made available any machinery required for any 
subswface investigation. 

As a subsidiary aim, the subdivider and his planners desired 
to achieve the optimum utilisation of the land. with the 
Building Reconunended zone land maximised for housing 
development. This aim has been achieved. Cohen and 
Associates Ltd. Swveyors and Planners. estimate that the 
field mapping of the western section of the Blackstone 
Heights area has increased by up to one-third the land 
available for sulxiivision compared with the original Council 
conceptual report with its slope proflle study. 

WESTBURY COUNCIL'S REQUIREMENTS 

Council has the ultimate responsibility for building approval 
on all subdivisions within its Municipality. For Blackstone 
Heights the Council' 5 Engineer requires, for each 
subdivision, a slope stability map and report from the 
Department of Mines. The slope stability zones are required 
to be located, surveyed and pegged for each subdivision, with 
the survey plan of the slope stability zones certified as being 
correct by the geologist concerned with the mapping (Map 
3). 

Council bas additionally required that each block has an 
adequate amount of land. reconunended as Zone 1 land, for 
a house site in all the subdivisions. 
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SLOPE STABILITY AND ENGINEERING GEOLOGY INVESTIGATIONS 

TOPOGRAPHY 

The topography at Blackstone Heights is controlled by the 
faulting. thought to be of Tertiary age, on the western margin 
of the Tamar Trough (Longman, 1966). There are two high 
NW-trending ridges-the Blackstone Hills to Strahans Hill 
ridge along the western margin; and the Mt Leslie ridge on 
the eastern side. Separating these two ridges is adown-faulted 
central area which has little relief, and with low rounded 
topography (fig. 4). 

Two NW-trending faults border this low central block. The 
western fault is exposed as a crush zone at the Blackstone 
Road quarry, while the eastern fault is exposed in the old 
access track and drainage ditch of the Bakers Court quarry. 
Here dolerite is faulted against siltstone sediments of Penni an 
age. 

Steep, often cliffed slopes fall from the high dolerite-capped 
ridges of Blackstone Hills and Mt Leslie to the South Esk 
River and Lake Trevallyn. 'The course of the South EskRiver 
is IX>ssibly controlled by two similar NW-trending faults 
bordering the central block. 

Cross faulting occurs at Trulls Saddle, and may continue to 
Dalrymple Creek and down Duck Reach into the Second 
Basin in the gorge of the South Esk River. 

As well as the crush zones which occur along these faults, 
wide areas of metasomatic alteration of the dolerite also 
occur. as shown by the red bauxitic soil and clay exposed 
south of Panorama Road and on the Dalrymple subdivision. 
In addition to differential vertical movement, the dolerite was 
also tilted by the faulting. Steep scarp slopes face Blackstone 
Creek to the west, with long back slopes to the east to the 
central creek. 

Along the Mt Leslie ridge and in the Blackstone 
Hills-Strahans Hill ridge, closer faulting is thought to have 
resulted in narrow hog-back ridges, with dolerite outcrops 
along the ridge tops. Thick talus boulder deposits overlie the 
dolerite and its mantle of clay on these steeper slopes. 

During down cutting of the Cataract Gorge by the South Esk 
River extensive rock ledges were cut as far upstream as 
Dalrymple Creek. and on the low rock promontories at Lake 
Trevallyn and on the low slopes of Badger Plains. 

GEOLOGY 

The overall geology at Blackstone Heights is simple. The area 
comprises a block-faulted area of Jurassic dolerite, with 
residual and possibly some depositional deposits of clay 
presumed to be Tertiary in age. In one area only has the fault 
uplift been large enough to expose sediments of Permian age. 

The faulting is inferred to be Tertiary in age as it is associated 
with wide areas of metasomatic alteration, where hot 
migratory fluids normally associated with basaltic intrusions 
formed ferric and bauxitic staining in the clay. No basalt was 
found at Blackstone Heights but extensive outcrops occur at 
Bradys Lookout and Grindelwald, 15 km to the north. 

Good exposures of this chemically-altered dolerite occur at 
the junction of the Trulls Saddle and Blackstone roads (Plate 
2), and this clay was drilled at 7 m depth in anearby borehole 
(Excavation 1 and Bore 1 logs; Appendix 1). 

The faulting, and its associated metasomatism, was followed 
by deep weathering of the dolerite to orange-yellow and 
yellow-whiteclay, often retaining its original igneous texture. 
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This weathering is different from the mechanical 
iron-staining of dolerite of the cold Pleistocene age, and is 
thought to bedominantly chemical andof the warmer Tertiary 
age. The weathering is frequently concentric, and develops 
along vertical jointing within the dolerite, forming deep as 
well as wide zones of clay (Plate 3). 

In some areas this yellow-white clay is overlain, with a sharp 
lithological break, by brown clay while in other areas there is 
a transitional zone between the clays. The brown clay appears 
to be lithologically similar to the bmwn and orange-brown 
clay of the Tamar Valley LauncestonBeds (Longman, 1966). 
It is possible that small pockets of the Launceston Beds clay 
were deposited above the residual yellow and white clays in 
some areas at Blackstone Heights. 

During the Pleistocene, talus and scree deposits comprised of 
large dolerite boulders were deposited on the steeper slopes 
below the ridges, particularly on the colder SW -facing slopes. 
Cliffed outcrops of dolerite were formed as the South Esk 
River gorge Was eroded. At Blackstone Heights the dolerite 
vanes from the unweathered cliffed outcrops of the gorge, to 
completely weathered dolerite, to clay to a known depth of 
seven metres. This change occurs within very short distances, 
as can be seen in the quarry and reservoir (plate 4) at 
Blackstone Heights, and in exposures along the sou them ant! 
western outlets of Launceston (plate 5). 

GEOPHYSICS 

From the lithological variety seen in the road, quarry and 
reservoir exposures of the early subdivisions. it was apparent 
that surface mapping alone would not be adequate for slope 
stability assessment, and would be unreliable for any 
engineering geology mapping. At surface exposure level it 
Was frequently impossible to distinguish isolated dolerite 
outcrops from large dolerite boulders produced by concentric 
weathering, or large boulders within talus deposits (plate 6). 

The clay produces no natural outcrop, and its location could 
only be generalised from where no dolerite boulders were 
present on the ground surface. Surface mapping thus required 
a further back-up of geophysics, with confirmatory trenching 
and drilling. At Sophie Place (West Launceston), a small 
steep subdivision east of the First Basin of the South Esk 
River, 2.5 km from Blackstone Heights (fig. I), was 
investigated for slope stability. This subdivision had similar 
dolerite and dolerite-derived clays, and required a seismic 
refraction survey, auger drilling. and trenching (Moore, 
1985a). 

PROTON MAGNETOMETER TRAVERSES (Map 2) 

As the area to be covered at Blackstone Heights was far 
greater than at Sophie Place, amorerapid geophysical method 
than seismic refraction was required to distinguish between 
dolerite and clay. Two trial traverses using the 
proton-electron magnetometer. with readings taken every 10 
m, were undertaken from Long Bottom inlet to the top of 
Blackstone Hills, and another from Panorama Road to the top 
of Mt Leslie. 

The traverses detected dolerite contacts near the top of Mt 
Leslie andBlackstone Hills, where extensive areas of dolerite 
crop out. They also showed that only clay was present in the 
valleys of Panorama and Blackstone Roads, associated with 
the two NW -trending faults. Also important for slope stability 
was the fact that clay extended upslope, and was likely to 
occur below and in some of the mapped talus deposits. 
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Figure 4. Faulting and topography, Blackstone Heights area. 
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These traverses added considerably to the surface mapping 
interpretation, as shown in Traverse I (fig. 5). and justified 
the surface mapping placement of the .teeper western .Iope 
of the MtLeslie.ubdivision intheZone 2 s1ope.tability zone. 
where some old translational downslope movement may have 
occurred. Trenching at the north-westen<! of this zone in Bay 
View 5 (Lot 64) exposed faceted clay with shear polish, 
confuming the downslope movement in this zone. 

Because of the above results, the two short magnetometer 
traveJ'ses were joined by traversing across the central block. 
Outcrops in this area, except for the quarries at Long Vista 
and Bakers Court, were few on the Plateau subdivision 
(Traverse I. fig. 5). 

Two further traverses were undertaken; one from the colon 
Blackstone Hills across the southern area of the Plateau 
subdivision to the Reservoir subdivision (Travase 2. fig. 6): 
and one from Blackstone Road up to Trulls Saddle (Traverse 
3. fig. 7). 

The results of these two traverses up the ridge to Blackstone 
Hills are similar to Traverse I, except that the anomalies are 
larger (making the .wings or rouglmess greater). indicating 
that dolerite is closer to the .urface on the higher .lopes. and 
on the ridge is more continuous towards the south. The profile 
across the central block indicates a decrease in the thickness 
of the overlying clay. with dolerite closer to the surface 
towards the south. All of these promes show a rapid change 
from outcrop to clay. All three magnetometer profiles 
correlate with surface mapping, with additional information 
refining the engineering geology boundaries. 

SEISMIC REFRACllON TRAVERSES (Map 2) 

The magnetometer traverses indicated the areas where 
dolerite cropped out or was close to the surface, and where 
thicker clay deposits could be anticipated. Refraction seismic 
was used to: 

confinn the regional magnetometer results; 

to indicate the degree of weathering of dolerite; 

to calculate the thickness of the surface clay; 

to indicate the depth to unweathered rock. 

Thirteen long spreads. using 7.5 m geophone spacings. were 
used regionally (Appendix 2. Table 2). and supplemented by 
five short weathering spreads with geophone spacings of 1.0 
m. increasing to 2.0 m half-way along the spread (Appendix 
2. Table 3). A further eight spreads were rued in the 
investigation zone (Zone 2) of the Dalrymple Subdivision, 
where 2.5 m geophone .pacings were used (Appendix 2. 
Table 4). Five spreads, with geophone spacings of3 rn, were 
rlIed in Zone 2 at Trul1s Saddle Subdivision, and one spread 
was rlIedonBay View 5 Lot 64 (Appendix 2, Table 5). These 
last two seismic investigations were followed by trenching. 

Seismic Velocity Layers 

1bree seismic velociry layers have been established in the 
Blackstone Heights area. These are: 

(a) The slow surface velocity layer (Vo). of 5~00 rn/sec. 
which is a soil layer of organic clay and silt, with or without 
boulders. and the underlying subsurface clay. The clay may 
he brown clay and/or yellow-white clay of extremely 
weathered dolerite. With slopes on the underlying 
interfaceS, or thickening of the surface layer, the velocity 
of the Vo layer may range from 400-900 rn/sec. 
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(b) The second or intermediate velocity layer (Vt) has a 
normal velocity range of 1200-1500 rn/se< but may range 
from 1000-1800 rn/sec. depending on the lithologies and 
slope on the velocity interfaces. This intermediate velocity 
layer frequently does not coincide with lithological 
boundaries or thicknesses. This is not lDlexpected, as this 
layer covers the transition zone between clay and rock. It 
also includes gritty. and friable weathered dolerite, to 
concentric weathered dolerite. 

(c) The third velocity layer (V2) has high velocities of 
2000-3000 rn/sec. although they may be as high as 
4000-5000 rn/se<. The lithologies of this layer range from 
iron-stained dolerite to grey, unweathered dolerite. 

Seismic Reswlts-Summary 

(I) Clay changes rapidly to dolerite within short distances. 
This change will frequently occur within the length of one 
seismic spread. 

(2) The .eismic surveys indicated that thick clay occurs in the 
valleys of Blackstone Heights. 

(3) Individual spreads showed the slope direction of the rock 
interface and a very good guide to the depth to the rock 
below grolDld surface---<;omething which frequently was 
not possible from surface mapping or trenching. . 

Seismk Limitations 

(1) The seismic surveys do not indicate the detailed 
lithologies of the .urface layer. They cannot distinguish 
between clay. clay and unweathered boulders, or 
concentric wealhered boulders within clay. 

(2) It gives no indication as to the moisture content of the 
surface layer or the depth of the moist clay layer overlying 
a dry clay layer. or weathered rock. 

(3) The intermediate velocity layer (VI) frequently did not 
coincide with the intennediate lithological layer when. 
trenching followed a seismic spread. 

(4) The depth to rock interface was frequently shallower than 
that calculated from the seismic results, even with small 
geophone intervals of 2.5 m. 

U sefwlness 0{ the Seismic Method 

Given the above limitations, short seismic spreads of 2-3 
geophone spacing followed by confirmatory trenching was 
fOlDld to be a reliable investigation tool to establish the depth 
to rock on the difficult talus slopes. Neither surface 
exposures. trenching nor seismic surveys alone are reliable in 
these sediments. Even by using a large trucavalOr to dig a 
trench it is most difficult to be sure that the bucket's refusal 
is caused by in s~. roc1c, or by large boulder. in these 
sediments. 

The combination of refraction .eismic followed by trenching 
was successfully used to investigate the feasibility of building 
in the investigation Zone 2. 

SUBSURFACE INVESTIGATIONS 

EXCAVATIONS 

It was the excavations of the lirststages of developmen~ and 
particularly those in the banks of the reservoir. which showed 
that the Blackstone Heights area had large and thick deposits 
of clay (Plate 4). Other early exposures showed that clay 
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could occur very close to dolerite, and that the prome of the 
clay and rock could be very irregular (plates 4 and 7). 

To confum the engineering geology mapping and slope 
stability investigations. four auger holes were drilled using 
the Triefus trailer-mounted drill rig, and thirteen excavations 
were examined, of which eleven were trenches dug by 
Sanieth Limited's traxcavator. 

The locations of these auger holes and trenches are shown on 
Map 2, and the lithological logs are attached as Appendix 1. 

AUGER DRlWNG 

The auger drilling showed that clay extended 10 depths of 
seven metres in the valley floors in the areas mapped. It also 
showed that auger drilling could not penetrate surface 
boulders of dolerite ('IlH2). 

BH 1: Sited in the upper Blackstone Creek valley floor, this 
hole encowttered seven metres of bauxitic clay. The clay was 
moist beneath the surface soil to 1.8 m depth. where the water 
table was struck. This had a small pressure head and 
continued to rise. In the nearby Panorama Road service trench 
a spring continued 10 flow from this clay. The clay in BHl 
showed a decline in plasticity with depth, as did the linear 
shrinkage and montmorillonite content (fable 6). The sample 
at 5.1 m depth was one of the low.plasticity clays (fig. 8) .. 

BH2: In this hole, sited near the Blackstone Road faul~ the 
Treifus rig could not penetrate beyond the surface dolerite 
boulders. 

BH3: This hole was located in a shallow valley of Bay View 
4 subdivision. The area had been mapped as clay, based on 
poor outcrops in the service drain. The clay in the drill hole 
was dry 10 13 m, and continued 10 be moist to adepthofseven 
metres. In this hole there was evidence of concentric 
weathering from some small dolerite rock nodules drilled. 
The clays of this hole were not tested in the Soil Laboratory, 
as they appeared lithologically similar to those ofBH4. 

BH4 : This hole was sited on seismic lines 7 and 8 (fable 2), 
where no high velocity rock was reached seismically. The 
hole was on the Panorama Road Fault. The clay was moist 
except for a dry hard·pan layer of ironstone at 2.0-2.4 metres. 
Water was struck at 3.0 metres. These clays showed a decline 
in plasticity and linear shrinkage with depth (fable 6), and 
two low plasticity clays were sampled at 4.2 m and 6.0 m 
depth (fig. 8). 

TRENCHING 

Trenching was required at specific locations, particularly to 
confirm the geologieal interpretation of the seismic velocity 
layers and their depths. This confirmed, in many of the 
investigation zone areas of Dalrymple and Trolls Saddle 
Subdivisions, that building was possible within economic 
limits. A house could be founded on rock below the surface 
clay, and clay and boulder layers. Alternatively these fragile 
layers could be removed on cut and fill howe sites. 

Trenching confmned that clay was present within the 
boulders in areas which had been mapped as talus slope 
deposits. The variability of the thickness of surface clay 
layers, with or without boulders, was often exposed in one 
trench. 

Below the moist brown clay and the underlying yellow clay, 
a dry. low to mediwn plastic clay was sometimes present, 
while in some trenches weathered dolerite rock was exposed. 
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Table 6. SoillaboraJory testing results. 
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Table 7. Results of shear box testing. Blackstone Heights clay samples. 

Sample location Depth 
and subdivisioo (m) 

Kelsey Road (SI) 1.0 

Dalrymple (SI) 0.8 
(Trench 5) 

Dalrymple 1.6 
(Trench 6) (S4) 

Dalrymple 0.7 
(Trench 8 )(SI) 

BayView 5 1.0 
(Trench 9) 

Soil testing by R N. Woolley. Department of Mines 

A generalised transition of weathering was seen in the 
trenches. This transition was from brown clay to extremely 
weathered dolerite-a yellow clay with no igneous texture 
present-to highly weathered dolerite-a clay with igneous 
texture. Below the clay was a rubbly gravel of highly 
weathered rock and/or low plastic clay. The transition was 
then to highly weathered dolerite rock-a friable rubbly soft 
rock-then to moderately weathered dolerite-a brown. 
completely iron-stained rock. Below was slightly weathered 
dolerite rock with iron staining only along joints. 

The above generalisation was never seen in one trench, and 
never occurred in layers. The weathering process was aided 
by previous metasomatic alterations in some exposures. In 
others the weathering was concentric, with kernels of hard 
dolerite, or in wide zones along vertical jointing in the 
dolerite. 

The clay was frequently moist below the surface soil and 
boulder layers. 

The greatest thickness of clay exposed above dolerite rock 
occurred in Trench 6 (Dalrymple Subdivision), with 2.9 m of 
clay exposed. In this trench a moist, highly plastic zone, 
occurred at a depth of 1.4-1.7 m below dry, low to 
medium-plasticity clay. Such a moist zone is a potential 
failure plane (Plate 9). 

SOIL LABORATORY RESULTS 

Thirty-two clay samples have been tested for Atterberg limits 
and linear shrinkage. Twenty-nine of these samples were also 
X-rayed for composition (Table 6). In addition, five samples 
have been shear box tested (Table 7). 

AITERBERG llMITS 

Of the 32 samples, 28 were classified on soil laboratory 
results as highly plastic and four as low to high plasticity (fig. 
8). 

Of the four low to high plasticity samples, three were 
collected from Auger Holes 1 and 4 at depths of 4.0-6.0 
metres. The fourth sample is from 1.5 m depth in Excavation 
1 (Trulls Saddle and Blackstone Roads), in concentric 
weathered and altered dolerite (Appendix I). 

As noted in drilling, a general decline in plasticity occurs with 
depth in the auger holes, with the plastic index in BH1 
declining from 75 to 17 at5.1 mdepth and in BH2 declining 
from 122 to 17 at 6.0 m depth. A similar decline is noted in 
many of the trenches. 
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Angle of 
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(~)(degrees) 
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5 

Lithology 

Brown clay with 
igneous texture 

Brown clay 

Orange-brown 
(moist zone) 

Brown clay 

Brown clay, faceted 
and polished 

When the clays are moist the plastic index is generally high, 
and the three samples with plasticity indexes of 38-41 were 
of dry clay. The remainder of the samples have a PI range 
from 69-123, and liquid limits as high as 154. 

liNEAR SHRINKAGE 

The linear shrinkages reflect the high plasticity of the clays, 
with fourteen samples being very expansive (25-30% range), 
with a further eight samples considered expansive (20-24%). 
Only four samples tested were non-expansive, with linear 
shrinkages of less than 15%. The two bore samples showed 
a decline in linear shrinkage with depth, with values in BH1 
declining from 24-10%, and values in BH4 declining from 
30-3%, the highest and lowest values for linear shrinkages of 
the samples tested. 

ClAY MINERAL COMPOSmON 

All the 29 samples X-rayed for mineral composition 
contained the low strength and expansive montmorillonite 
clay. The montmorillonite compositions ranged from 95% of 
the total clay composition down to only 5%. Four samples 
were composed ahnost entirely of montmorillonite (90% and 
above), with the montmorillonite content of a further four 
samples ranging from 80-89% of the total clay composition. 
Of the samples tested, 12 samples contained more than 50% 
montmorillonite, with only ten samples testing 10% or less 
(fig. 9). 

Kaolinites, of medium strength and expansiveness, form the 
second most common mineral. These are present in 21 of the 
29 samples tested, with ten samples comprising 50% or more 
kaolinite. The non-expansive halloysite family of clay is 
present in nine of the samples tested, with seven of these 
containing 5% halloysite. Goethite forms the minor clay 
mineral in 19 samples tested, ranging from 3-5% in these 
samples. In eight samples goethite comprised 15-30% of the 
clay composition, while it comprised 5% in nine samples. 

The high montmorillonite composition of the clays at 
Blackstone Heights is a major cause of their low shear 
strength and expansive properties. 

SHEAR BOX TESTS 

Of the five samples tested in the shear box, the internal angle 
of friction was low, ranging from 20° to the exceptionally low 
value of 9°. 

The three other samples had angles of friction of 12°. 13° and 
14°, and effective cohesion values of 1.9 !cPa to 6 !cPa. With 
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such shear lest values these clays must be considered to have 
a very high potential for slope failure. 

SLOPE STABILITY 

LANDSlJDES 

Field mapping has shown that no active landslides are present 
in the area covered by the Blackstone Heights project Several 
old landslides have been identified and these are shown on 
Map 2. 

These old landslides vary in age, size and type. The types 
identified are boulder toppling, shallow translational boulder 
and debris slides, to rotational slumps (both boulder and 
debris), one with a mudflow toe and valley head collapse. The 
most recent slide appears to be a small boulder slide at the 
foot of the steep western slope of blocks near water level on 
Lake Trevallyn. The largest slide is a rotational slide with a 
mudflow at its toe above the Central Creek-Dalrymple 
subdivision (Plate 7). Some of these old landslides are in the 
Not recommended building-Zon.e 3 areas, whereas others, 
generally the older, appear to have attained enough stability 
since the initial failure to warrant further detailed 
investigation with the aim of building close to, and possibly 
on them. These latter types were mapped and placed in the 
Zone 2 investigation zone area on the slope stability map. 

Such an area has already been investigated in the Dalrymple 
subdivision and an old landslide has been reclassified from 
Zone 2 to Zone 3, Building Not Recommended Zone. 

Surface discontinuities and irregularities were observed in 
certain areas during mapping. It has been impossible to 
distinguish if these irregularities are very old landslides, in 
which failure features are no longer recognisable, or if they 
are caused by some other geological features, such as small 
discontinuous rock benches. These areas required further 
geophysical and subsurface investigation before slope 
stability could be assessed. These difficult areas have been 
placed in the investigation Zone 2. 

SLOPE STABIllTY WNES 

A three zonal system was used in the slope stability 
assessment mapping of the Blackstone Heights subdivision. 
The three zones are: 

Zone I: Building reconunended 

Zone 2: Building may be recommended. Subject to an 
investigation 

Zone 3: Building not recommended 

Mapping for slope stability is trying to assess a slope's 
potential for failure, or its risk from landslide when the area 
is developed. The factors considered in this assessment were 
the slope angle, the length of slope, the location of the slope, 
the slope's drainage potential, and its underlying geology. 

The three slope stability zones used were considered more 
suitable to the geology of Blackstone Heights rather than the 
five zones used in the Tamar Valley Landslip Zone Maps of 
1972. Although a considerable correlation exists between the 
two zonal systems, there are also important differences. Zone 
1 at Blackstone Heights is a oombination of Zones 1 and 2 of 
the Tamar Valley maps. Zone 2 approximates broadly to the 
Tamar Valley Zone 3, the potential landslide zone. Zone 3 at 
Blackstone Heights is not the same as Zone 4 of the Tamar 
Valley maps, which is defined as old landslides and adjacent 
areas. As there are no active landslides at Blackstone Heights 
there is no equivalent to the Zone 5 of the Tamar Valley maps. 

UNPUBLISHED REPORT 1989106 

It should be noted that the recommendations for Zone 4 and 
5 of the Tamar Valley maps are essentially the same as for 
the Blackstone Heights Zone 3-no building recommended. 

SLOPE ANGLES AND RELATION TO THE WNES OF 
BLACKSTONE HEIGHTS 

In mapping at Blackstone Heights the major slopes were 
measured and approximate correlation exists between the 
slope angles and the three zones. The upper slope limit for 
Zone 1 is an 11°_12° slope, with the intennediate Zone 2 
ranging from 11°_12° to 14°_15° slopes, depending on the 
slope's length. drainage etc. Slopes generally above 15° are 
in Zone 3. These figures are the result of regional field 
mapping, with no detailed individual block subsurface 
investigation or slope stability analyses. 

DEFINITION OF THE BLACKSIVNE HEIGHTS 
SLOPE STABIliTY WNES AND THEIR 
RECOMMENDIJIONS 

Zone l-Building recommended 

In this zone the slopes are considered stable, with no slope 
stability problems foreseen. No slope stability investigation 
is required before building in this zone. 

Zone 2-Building may be recommended. Subject to 
investigation 

In this zone slopes have a potential to fail. A landslide risk is 
present which needs to be assessed by an investigationbefore 
building in the zone is pennitted. This investigation may be 
for a single block or a group of blocks, and should include 
some subsurface investigation. It should be earned out by a 
competent engineering geologist or soils engineer familiar 
with slope stability problems. A written report on the 
investigation and its findings should be received by the 
Council before building is permitted in this zone. After initial 
Council approval, further subdivision in this zone is not 
recommended. 

Zone 3-Building is not recommended 

This is a zone of steep slopes, often with considerable water 
run-off. There is a high potential for slope stability problems 
with landslides, which could include rock and boulder slides 
as well as boulder toppling. Building is not reconunended at 
a subdivisionallevel. 

If the Council is to pennit building in this zone it should be 
for a chosen house site on a particular block within this zone. 
Before building is permitted the house site and the 
surrounding slope should be thoroughly investigated, with 
foundations specially designed to be tied into hard rock. The 
engineering geologist or soils engineer should be prepared, 
in his written report, to state to the Council that the house is 
tied to in situ rock, and the safety of the site and the house 
foundations guaranteed. After initial Council approval, 
further subdivision in this zone is not recommended. 

ENGINEERING GEOLOGY (MAP 2) 

Compared with the slope stability map the engineering 
geology map is a multi-purpose map and a subsurface map. 
It is aimed at all the potential engineering problems that are 
recognised, or known to exist, in the area mapped. At 
Blackstone Heights this included not only the potential slope 
stability problems but also the expansive soil, and differential 
soil and foundation movements. 

This mapping relies heavily on infonnation obtained from 
geophysical surveys, trenching and drilling, as well as service 
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and construction outcrops. It is aimed at a wider clientele than 
the slope stability map. which is primarily the concern of the 
subdivider, his plarmers. the Council engineer, and the Town 
and Country Planning Commission. Theengineering geology 
map is for the service engineer, the contractor, Council 
building inspector, builder, Council engineer and house 
owner. It covers the planning to the construction stage of a 
subdivision. 

MAPPING UNITS 

The engineering geology mapping units used are: 

Alluvium 
Clay 
Clay and dolerite with small outcrops and boulders 
Talus 
Dolerite outcrop and near outcrop 

WEATHERING SUCCESSION 

With the exception of the alluvium, these mapping units were 
fust attempted in the early subdivisions from outcrops along 
the sewerage drains and roads along Kelsey, Longvista, 
Bayview, Panorama and Blackstone Roads. 

From these outcrops, plus the exposures in the quarries at 
Blackstone Road, Longvista Road and Bakers Cour~ and the 
reservoir, a succession was built from clay to unweathered 
dolerite. 

In a trench dug at the comer of Kelsey and Longvista Roads 
in 1987, a dark brown clay, thought to be lithologically 
similar to the clay of the Launceston Beds, appeared to overlie 
a bed of orange-yellow to yellow-white clay. This clay, with 
no remnant igneous texture visible, graded down to similar 
yellow-white clay with an igneous texture. These two clays 
were sampled and tested-the Kelsey-Longvista Road 
samples (Moore, 1987). One clay was considered to be 
depositional, probably lacustrine deposited, the other in situ. 

In some outcrops, and later trenches and drill holes, the above 
moist, high plasticity clays were underlain by a dry yellow 
clay or sandy clay with low to high plasticity. This clay 
generally retains an igneous texture and shows evidence of 
concentric weathering or wide vertical joint weathering, with 
nodules of weathered dolerite or blocks of dolerite rock. 

The brown surface clay frequently grades into the 
yellow-white clay, although in other exposures there appears 
to be a sharp lithological boundary. Whether the upper brown 
clay at Blackstone Heights is of the Launceston Beds has not 
been established, but the whole clay sequence is possibly one 
produced by deep weathering in situ. 

Below the clay is a transition layer between clay and 
weathered rock. This transition layer is frequently a mixture 
oflow plasticity clay and/or silt and fine rubbly gravel derived 
from highly weathered dolerite rock. This weathered rock 
cnunbles easily in the hand, or flakes readily from exposures. 
and can be easily removed by the traxcavator bucket. The 
highly weathered rock changes irregularly to medium or 
moderately weathered rock, where it retains a rock hardness 
such that it can only be dug with difficulty by a pick and the 
teeth of the traxcavator bucket. 

When the rock is completely or partially iron-stained, and so 
hard that it can only be broken with a geological pick with 
difficulty and causes the traxcavator bucket to bounce and not 
remove the material, the dolerite is defmed as slightly 
weathered. When staining is not present, or only present along 
the joints, the dolerite is considered to be unweathered. 

UNPUBUSHED REPORT 1989106 

This weathering and clay-to-rock sedimentary succession 
covers all the engineering geology mapping units from 
dominantly clay, to dolerite outcrops and near outcrops, 
except the talus unit. 

Exposures of talus occur on the eastern slopes of Blackstone 
Hills, where a bulldozed track had been cut from the middle 
of the Blackstone Hills subdivision north to the Lakeview 
subdivision blocks. South of this a deep drainage ditch has 
been cut from this track to Trulls Saddle Road. These 
exposures showed that a high percentage of clay was mixed 
with the dolerite boulders, and in some areas clay pockets and 
lenses lUlderlie the upper surface clay-boulder layer. These 
exposures confirmed the interpretation of the magnetometer 
profile of these slopes (fig. 5-7). 

WHOWGIES AND PROPERTIES OF THE 
ENGINEERING GEOLOGY MAPPING UNITS 

Alluvium 

This is the normal geological mapping unit of stream bed and 
flood-plain sediments. These sediments only cover a limited 
area of the valley floors of the small creeks within the area. 
The sediments are dominantly orgartic, black-dark grey clays 
and silts with minor deposits of sandy clay and clayey sands, 
with fme gravel beds of ironstone and small angular dolerite 
pebbles. . 

The likely engineering problems for the alluvial areas are 
expansive soils, poor drainage, and minor flooding. As the 
area covered by the alluvium Wlit is plarmed forreserves, both 
recreational and flooding, and with no housing development 
foreseen, the clay of these sediments was not tested. 

Clay 

Clay forms no natural outcrops at Blackstone Heights. The 
fust exposures observed were in road cuttings and sewerage 
and water main drains of the early subdivisions. Mapping of 
the clay was by default, where few or no boulders were seen. 
The presence of clay was indicated by the magnetometer and 
seismic surveys, then confinned by drilling and trenching. 
The areas where clay is thickest are in the valley 
floors-associated with the faulting and 
metasomatism-with the clay generally thinning upslope. 

When mois~ both clays (the dark brown and yellow and 
white) are highly plastic and expansive, with low angles of 
friction and cohesion. Mostclays tested have montmorillonite 
in their composition (Tables 6 and 7). At depth and closer to 
dolerite rock, a yellow-white low plasticity clay may occur. 

In many of the trenches and exposures the brown surface 
clays merge and change gradually to the yellow-white 
dolerite-derived clays, with igneous texture present in these 
latter clays. There is little doubt that these clays are formed 
by in situ weathering of the underlying dolerite. 

In other exposures the brown-orange-brown clay is a distinct 
surface layer above either the weathered dolerite rock or 
yellow-white clay. These clays are thought to have possibly 
been deposited, and may belong to the Launceston Beds of 
the Tamar Valley. Comparing the soil laboratory results of 
the clay from Blackstone Heights with the depositional clays 
of the Launceston Beds from the Legana and Wmdermere 
areas, no difference in the results could be observed. The 
Blackstone Heights clay was more plastic than the in situ clay 
derived from the mudstone of lower Permian age at Lilydale 
(fig. 12). The Blackstone Heights clay contained more 
montmorillonite than the clay from Windennere and Legana 
(fig.IO,ll). 
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Clay and dolerite with small outcrops and boulders 

This unit was exposed in the western bank of the reservoir 
and in the quarries at Blackstone Road and Bakers Court 
(Plate 7). 

Similar profiles could be seen along Blackstone Road and 
Panorama Road, where clay changed to dolerite rock with the 
weathering succession, described previously, exposed (plate 
10). 

Geophysically this unit was recognised by firing seismic 
spreads above the quarries and above Blackstone Road. It was 
also recognisable in the magnetometer traverses by the 
anomalies of small contacts coinciding with flat outcrops, 
particularly on wide. low ridge areas of the central block. 
These anomalies were less defmitive on the ridges because of 
the talus boulder deposits but this unit is thought to occur on 
the slopes of Mt Leslie and Blackstone Hills. 

Talus 

This unit, as mapped. covers a wider range oflithologies than 
is nonnal in geological use for the term talus. It ranges from 
boulder-covered slopes, with little or no soil overlying small 
dolerite rock benches, to clay soil and subsoil with many large 
dolerite boulders overlying deeply weathered dolerite. 

Where only boulders occur with little or no soil or clay, these 
deposits should more correctly be termed scree deposits. On 
the steeper western slopes of Blackstone Hills-Strahans Hill 
these deposits appear to be scree deposits, partiCUlarly on the 
slopes overlooking the South Esk River (Plate 11). In 
contrast, the western slopes overlooking Blackstone, Central 
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and Dahymple Creeks. and the western slopes of Mt Leslie. 
are comprised of boulders and clay underlain by clay and 
deeply weathered dolerite (Plate 12). 

Investigation trenching on the eastern slopes of Blackstone 
Hills has shown that surface clay with large dolerite boulders 
is underlain by clay and weathered dolerite, with the thickness 
of this weathering profile varying rapidly within short 
distances (Trench logs 9-11. Appendix n 
Investigations on the steep eastern slopes of Mt Leslie and 
Deadmans Hollow indicates that the talus is thin, resting on 
dolerite rock which is exposed further down the slopes 
overlooking the South Esk River gorge. 

Dolerite Outcrops and Near Outcrops 

Dolerite crops out along the ridges of Mt Leslie and 
Blackstone Hills, where flat and benched outcrops are 
separated by a thin veneer of soil and dolerite boulders. 
Outcrops fonn the near·flat ridge tops of the hills (Plate 13). 

In the magnetometer profIles. the dolerite areas fonn high 
peaks and large anomalies. These areas also gave some very 
high seismic velocities (6000+m/sec). 

Dolerite forms the back slope of the downfaulted central 
block. This cap rock is now dissected. and fonns a series of 
benched outcrops with low scarps and steep talus slopes 
below. overlooking Blackstone and Dalrymple Creeks (Plate 
14). Other areas with extensive outcrop of dolerite are the 
rock benches above the South Esk River at Badger Plain and 
north of Dalrymple Creek. Above the low cliffs along Lake 
Trevallyn are rock shelves of continuous dolerite outcrops. 
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ENGINEERINGGEOLOGICALPROBIEMS 
COMPARED WITH arHER KNOWN ClAY AREAS 

The properties of the Blackstone Heights clay, when 
compared with the Tamar Valley clays from Windennere and 
Legana, show them to be equally as sensitive to slope failure, 
and to be as expansive and and susceptible to differential 
movement (fig. 8-12). 

Slope failure-Blackstone Heights compared with 
Windermere andLilydaJe clay areas 

Given an adequate thickness of moist clays on the slopes of 
Blackstone Heights, the potential for slope failure should 
theoretically be as high as at Windermere or Lilydale, where 
similar landslide investigations have been undertaken (Telfer. 
1989; Moore, 1982-88). Slope stability mapping at 
Blackstone Heights has shown thatno active landslides occur, 
and the nwnber of old landslides is few compared with either 
Windermere (Moore, in prep.) or Lilydale (Moore and 
Stevenson, 1980). 

The main difference between the Windermere and 
Blackstone Heights areas is that there is a greater thickness 
of depositional clay on the slopes at Windermere. At Lilydale 
the insilu clay layer is thin but exists above the lower Permian 
mudstone up the entire slope. Neither of these conditions is 
thought to exist at Blackstone Heights. The thick clay 
deposits, as mapped. are confined to the valleys and lower 
slopes. On the higher slopes covered by the talus units, the 
clay/rock profile is irregular, and thick clay W1.its are either 
localised or not present. 

Therefore. although there is a landslide potential at 
Blackstone Heights it is, in the writer's opinion. lower than 
at Windennere. This assessment is probably also correct for 
other areas of Launceston and the Tamar Valley, where the 
thick depositional clays of the Launceston Beds are present. 

In comparing the two in siru clay areas of Lilydale and 
Blackstone Heights, the potential for slope failure is 
considered to be lower at Blackstone Heights because the 
clays are not continuous upslope as they are on the long slopes 
at Lilydale. 

Expansive clay and differential movements al Blackstone 
Heights 

The presence of monunorillonite in the composition of most 
of the Blackstone Heights clays, and their high linear 
shrinkages, make these clays highly to extremely reactive. 
Their potential for house cracking is considered equal to, or 
even higher than, the known expansive soil areas of 
Launceston, such as Sandown Road, Mowbray, Legana. 
Newnham etc., where severe house cracking has been 
investigated (Moore 1983-1988). 

The type of house site almost universally used at Blackstone 
Heights is a cut and fill site. often with a considerable amount 
of extra fill, comprised mainly of boulders and weathered 
dolerite rock. Provided the site is properly prepared by 
removing the original reactive clay soil, and the fill is well 
compacted in such sites. expansive soil movements are 
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reduced considerably. If the house is sited entirely on rock 
and not on fill., differential movements are similarly reduced. 
These provisions should be carried out as recorrunended for 
these problem clay sites (Site classification, Section 2, p. 
10-11. Residential slabs and footings, SAA 2870-1986). 

GEOLOGICAL mSTORY OF BLACKSTONE 
HEIGHTS AREA 

Mapping and drilling indicate that the deep clay and 
weathering at Blackstone Heights is related to the faulting, 
when metasomatic alteration of dolerite occurred along these 
faults. This faulting is related to movement along the western 
margin of the Tamar Trough. 

This alteration was followed by weathering, thought to be 
dominantly chemical weathering associated with a WanD. and 
possibly wetter climate of the Tertiary period. This 
weathering is different from the cold climate mechanical and 
iron-staining weathering of the later Pleistocene period. The 
older weathering caused the rotting of the dolerite, both 
concentrically and vertically onjoints, leaving alargeresidue 
of dolerite boulders embedded in clay. When the weathering 
was complete no igneous textw"e remained, nor even small 
nodules of dolerite. In other exposures in these in silu clays 
the dolerite texture is retained. 

Deposition of the Launceston Beds is thought to have 
occurred at this time in the Tertiary period. Clay of the 
Launceston Beds and in situ Blackstone Heights clays are 
exposed on the Southern Outlet Road south of Launceston 
(Plate 5). At Blackstone Heights some of the brown clays may 
belong to the Launceston Beds, probably being deposited as 
isolated pockets. Further deposition, since removed by 
erosion, probably occurred along this western margin of the 
Tamar Trough. 

Later uplift and erosion stripped most of this Tertiary 
deposition, and what is eXPJsed today is the base of this 
trough at Blackstone Heights and along much of the southern 
and western outlet roads. This base has an irregular 
weathering prome, with an old topography changing rapidly 
from clay to dolerite, with ridges capped by dolerite and 
valleys filled with clay. 

The Pleistocene was a period of rapid mechanical weathering. 
with talus and scree boulders deposited down the slopes. 
These boulders cover the dolerite, and the dolerite boulders 
are frequently mixed with clay. On the lower slopes these 
deposits cover the irregular clay/rock prome. The South Esk 
River flowed at higher levels during the Pleistocene, and cut 
down the current gorge, leaving the high rock benches and 
flat promontories of Lake Trevallyn. 

The three major engineering geologyproblerns ofBlackstone 
Heights are directly related to the complex geological history 
of the Tamar Trough. Because the area is located on the 
western margin of the Tamar Trough, the potential landslide 
risk is considered to be lower than for an area such as 
Windermere, which is near the centre of the Tamar Trough. 
At Windermere thick deposits of clay occurred. At 
Blackstone Heights the clays are in situ, localised, and thin 
when compared with Windennere. 
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SUMMARY OF THE RESULTS OF INVESTIGATIONS AT BLACKSTONE HEIGHTS 

SLOPE STABILITY MAP 

No active landslides have been found at Blackstone Heights. 
Old landslides have been found but these are few in nwnber 
considering the area mapped. They vary in size and type. 

The Blackstone Heights clays which have been tested have a 
high to extremely high plasticity, and low angles of friction 
and cohesive strength. Any slope above 12° with such clays 
has a potential to fail, and the risk of slope failure cannot be 
ignored. 

The risk of slope failure has been evaluated by surface 
mapping. This involved measuring the slope angles, noring 
the length of slope, the drainage of slope, and its aspec~ 
combined with the subsurface geology. 

Thee zones were used in the mapping: 

Zone 1: Building recommended 

Zone 2: Building may be recommended. Subject to 
investigation. 

Zone 3: Building not recommended 

These zones are defined, with recommendations in the text, 
and general slope linritations. It should be noted that these 
zones are at subdivisionallevel. 

Short seismic spreads, followed by trenching, have been used 
as an investigation method within the Zone 2 investigation 
zone. Trenching alone is not an adequate method because the 
traxcavator bucket can be stopped by large boulders as well 
as rock. Some indication of the depth to rock is required. This 
is provided by seismic refraction surveys, with close 
geophone spacings. A seismic survey alone is also not an 
adequate investigation method. It does not indicate the 
surface layer lithologies or moisture content of clay, if 
present. It also does not accurately indicate the depth and 
lithologies of the intermediate velocity layer. It does, 
however, indicate with sufficient accuracy the depth to the 
higher velocity harder rock interface. 

Moderately to slightly weathered dolerite is considered to be 
the best rock on which to found a house on steep slOpes. 
Provided this rock is within economic depth (1.5-2.0 m), it 
is possible to remove the sensitive clay by cut and fill, or to 
use deep footings to fmUld a house on this rock. 

A generalised evaluation of the potential risk of landslides in 
the Blackstone Heights area was done by comparing this area 
with two nearby areas-Windermere in the Tamar Valley and 
Lilydall>-where sinrilar slope stability mapping and zoning 
have been undertaken by the Department of Mines. 

Blackstone Heights is considered to have the lowest potential 
risk. This is thought to be the result of its geological history, 
preserving the elay in situ above the dolerite, and its location 
on the western margin of the Tamar Trough. 

ENGINEERING GEOLOGY MAP 

Engineering geology mapping required a considerable back 
up of geophysics, followed by confirmatory drilling and 
trenching. Trenching and drilling without prior geophysics 
adds little information. The map should be updated with 
further development. 

Five mapping units were used and with further upgrading 
these urtits could be further subdivided; for example, talus 
into talus and scree. 

The engineering geology problems associated with these 
mapping units are: 

Alluvium-No residential development proposed, so 
problems are minor, such as drainage and flooding. 

Clay-Expansivec/ays. Average linear shrinkage 25%. Po. the 
slopes are low, landslide potential is low. Engineering 
designed slabs are recommended. 

Clay and dolerite-With an irregular clay and rock prome, 
differential movement is the major problem with expansive 
soils. Slope stability problems are confined to localised areas 
where the clays have an adequate thickness and moisture 
content. Engineer-designed. slabs recommended. 

Talus-Problems depend on the amount of clay within the 
boulders, the layer thickness. and what underlies these surface 
layers. If this lower layer is clay, landslides are the major risk; 
if it is rock then differential movements are the major risk. 
Boulder toppling could also be a problem. Adequate site 
investigations recommended. 

Dolerite-Outcrop and near-outcrop. The hardness of the 
dolerite rock causes a high cost for footings and service 
trenches, and high access costs to the ridge's location. Slope 
failures have a low potential on the ridges. Surface run-off 
high. These observations do not include any dolerite-eliffed 
areas. 

All of the engineering geology problems at Blackstone 
Heights; slope stability, expansive soils and differential 
movements; are considered controllable. This can be 
achieved by slope-sensitive subdivisional planning, adequate 
site investigation, and site inspections. To be effective, these 
methods need to be followed by correct site preparation, 
fOWldation designs and construction methods. 
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APPENDIXl 

Engineering logs of bore holes and trenches 
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TASMANIA DEPARTMENT OF MINES · 

ENGINEERING LOG - BOREHOLE 

project 
Blackstone Heights 

co·ordi •• t .. 5073-54092 

R.L 
inclinltion 
bNring 

150 
V 

ra Koad ~ubdivision 
1000tio. at Southern Road entrance 

drill type Triefus 
drill mlthod Auger 

drill fluid None 

... I"i.1 
soil type: plasticity or penidl Ch,,.ctiristici. 

CDleur. IICOndlry Ind minor componlnt •. 

CLAY . Dark-brown to orange-brown, 
highly plastic, white calc ite and 
zeolites 

hoi. commenced 
hoi, completed 
drilltd by 
logged by 
chockod by 

D H • V 

I 

I 

sr 
~ St 

~-+--~----______________________ ~ St 

CLAY. Red and brown colour . White 

S3 -
S4 -

S5 -

S6 _ 

S7 _ 

S8 -

-

-

flecked and mottled. S 

CLAY. Red, low to medium plasticity. VS 

Very soft with high % of water . 

Hole stopped 
No more Augers 

Hole continued to make water for 
period left open and S.W.L . 
continued to rise . 

Scm 

UNPUBUSHED REPORT 1989,1)6 

W 

I-­
V 
M 

I-­
S 

borohoIo no. 1 

.hnt 1 of 1 

4.2.88 
4 . 2 . 88 
B.E . Cox 
W.R . M. 
R.C .D . 

structure. geology 

Dark brown 

lay 

Red and 
broWn clay 

watertable 

Red clay 
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TASMANIA DEPARTMENT OF MINES · bofItIoit no. 

ENGINEERING LOG - BOREHOLE .hHt 1 of 1 

projlCt 

co·ordin.t .. 

R.L 
inclination 
baring 

Bl ackstone Heights 

506 . 4-5409.4 

165 m 
Vertical 

drill typo 
drill mlthod 

drill fluid 

J:>la' ' c Koaoand junc tion with 
f.cltio. access track, Blackstone Heights 

Triefus 
Auger 

None 

.. atarial 

holt commenced 
hoi. compll •• d 
drilled by 
fogged by 
chlcked by 

4.2.88 
4 . 2 .88 
B.E. Cox 
W. R. M. 

2 

il soil type: plilticity or p.rtid. char.ct.ridic •. 
colour, lecondlry .nd minor compon.nts. 

structure. geology 

S1 

I-­
I-­
I-- CH 
I--

0 . 5_1--

-

-

-

-

-

-

-

-

CLAY . Black-dark grey . Highly 
plastic . Ironstone nodule and 
dolerite pebbles. 

, 

Drill stopped by dolerite boulders. 

Scm 
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TASMANIA DEPARTMENT DF MINES · bonI1olt no. 3 

ENGINEERING LOG - BOREHOLE .hHt 1 of 1 

projlct Bl ackstone He i ghts 
~~y new ~uoa 'v , sion, 

lo .. tion Bl ock 25 near Bayf i e l d Rd boundary 

co·ordinot.. 506 . 36-5411. 0 

R.L 
inclinltion 
boring 

145 m 

vertica l 

II 

drill typo Tr iefus 
drill mlthod Auger 

drill fluid none 

... aterial 
soil typo, pluticity or plrticle chorocteristi .. , 

colour. secondary Ind minor componentl. 

I~ OL SILTS . Grey, organic, f ine-gr a ined 

Sl • 

S2 

S3 • 

S4 . 

2 . v 

f-- f.u 

f-­
f--

f-­
f-­
f--

3.0 r-­
-r­
f-­

-f-­
r­
r--

4 . n"+--I 

S5 ~ CH 
f--

S6 • 

S 7 • 

S8 . 

5.0+--1 
f-­
r­
r-

6 . 0 r-

-

CLAY . Dark grey, highly plastic , 
expansive . 
Changes to yellow in drill hole . 

Becoming slight ly flecked with 
small white a nd brown iron ' stone 
zeolite? - & calcite o:ranule_s 

LAY. Dark brown to orange-brown . 
Medium to high l y plastic . 
Some ironstone and white flecks . 

-

CLAY. Mott l ed , yellow-brown, high to 
medium p l asticity. Some zeolite 
nodules and small weathered dolerite 
pebb les . 

Hole stopped . 
No mo r e Augers. 

Scm 
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holl commlnced 4 . 2 • 88 
holl compllted 4 . 2 • 88 
drilled by B. E. Cox 
logged by W. R.M . 
checkodby R. C.D . 

D Fr I 

D H 

Soil 

Exposed 
on road 
gutter. _ 

M 

M 

M 

St 

~ 
V 
St 

St 

V 
St 

UpP Et r brown 
c l ay . 
-----~ 
Lowe r 
ye llow -
c l ay 

-------
Cl ay , 

-ex t reme l y 
weathered 
do l eri t e 

-

-

rf"IrH-----i 
Hi ghly 
wea thered 
do l e r ite 

-

-

-
-
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TASMANIA DEPARTMENT OF MINES ' boftbolo no. 4 

ENGINEERING LOG - BOREHOLE .hHt 1 of 1 

27/!:-F, 
Mt Lesl1e ~UOalVlslon 

projoet Blackstone Heights 10",tio.N. side Panorama Road, Block 23 

co·ordi.at.. 5069-5410.4 

R.L 180 m 
inelin.tion ve rt ica 1 
bearing -

~ .! 
I 

loti' 
~ ! umpl .. , • t,lt. ~ 

123 

S 1. 

S':-

85. 

87. 

-l 
'" 

~ ... 
-3 

~ 

i .. 
I-­
I-­
I--

1-1--
I-­
I-­
I--

, I--

I-­
I--

3_1--
I-­
I-­
I--

,. I--

I-­
I-­
I--

.,-1--

I-­
r­
I-­
I--

I-­
I-­
I-­
I--

il 

drill type 
drill mothod 

drill fluid 

Triefus 
Auger 

None 

mlterill 
soil type: plasticity or p.rtid. charletlristiCl. 

coleur. ucondery Ind minor compon.nts . 

roots 

hoi. commenced 
hoi. completed 
drilled by 
logg.d by 
choekod by 

. D S I 

CLAY . Light brown, highly plastic, 
~h~,,~~. to orange-brown with irvo"n .• s.l": .. (v)n~ 

CH nodules and fragments. M F 

CLAY . Orange, highly plastic, 
CH ;Tnn."nn~ band. 

As above, no ironstone band . 

D H 

M F 

5.2.88 
5.2 . 88 
B. E. Cox 
W.R.M . 
R.C.D . 

structure. geology 

Soil 

Brown clay. 

Hardpan 

Orange 

-

clay -
-

CH ~----------------------------r-~~~tH----~----i 
CLA~ with some sand. Clay orange 
low to medium plasticity . Sand fine, 
0;' varies but appears approx. 10%. 

As above 

W VS Clay with 
-sand 

-

-

Sa. 
7~-+--~----------------------------r-1--f~+H----------; 

-
-
-
. 

-

Hole stopped. 
No more Augers. 

Scm 
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TASMANIA DEPARTMENT OF MINES nt.vation no. 1 

ENGINEERING LOG - EXCAVATION shoot 1 of 1 

2f¥68 
BLACKSTONE HEIGHTS locltion 

Trull's Saddle, Road cutting, 
proj.ct 

1'.1 • r" ,t- .0 R, , ~ 

eo-ordin.t .. 5071-54088 IxpOl ur. tYJIt 
Roadcut pit commenc,d -

160 m 
Iquipm,nt N.A. pit completed 

W.R.M. R.L logged by 
IlCIVItion dimensions op. r,tor N. A. checked by R. C.D . 

2 x 2 m 

C hind 
0 Ii 

~ p.n .1,-
.~ not .. m.t, .. ~ mlteri.1 ii i5 ~ 

II mC om. til 
;; umplll, ." soil type: pl.sticity Dr particle characteristics. ~o kP, structure. geology C !i ~ ~ ~~ ·If • tIlts ~ colour Slcondlry and minor components ~ -l 1 l! -l! '0& a! ~og gg 

12' .. ~ Eu N~_ N. 

A GP 
GRAVEL. Angular dolerites, un-

D L Fill I~j weathered road 2ravel 

I-- CLAY . Dark brown, highly plastic . 

I-- Ironstone nodules - some fine D H Clay 
Sl,. 0.< CH gravel layers . Dolerite boulders . 

I-- Clay -
I-- Orange- brown extremely 
I-- weathered 

1.0 
I-- do l erite 

J 1 S. 
I-- CLAY Red-white, mottled and streaked H Extreme l y 

" I-- low to high plasticity. Concentric D weathered -

I-- CH 
weathered showed on dolerite ghost doleri t e to -

1.5_ I--

I 
boulders - hardness increases with deeply -

S3. 

~ 
depth . weathered -

- dolerite -

Cl 
I--
I--

S4- 2. n , ~ 
/, 

Red-white altered and metasomatic D H Do l erite 
1.., dolerite rock 
, 

2 . :i-
t , 
, 

Bottom of exposure 

- -
sketch I i 

- - I .. Scm 
-I r--

T ulls Sadc le E tran e 
-I 

gutt t 
Fill :::: ~ ! 

----
I 

- I 

Brow r cla ~ 
-....... r-,.-::::---- - ' r-:::::, I Bla, Ie - --

( 
I-- "- I Ro ad 

, l), 

" '"' 
,... r\ I I -, 

'\. ~ , "" \ I V , 
Cone ~ntr' c we ther 'n\! '\ "" and ~eta, omat c \ } 
alte red c o l er te 
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TASMANIA DEPARTMENT OF MINES 'XClv,tion no. 2 

ENGINEERING LOG - EXCAVATION shOlt 1 Df 1 

projoel BLACKSTONE HEIGHTS 
~. Slue ot JllacKsrone Koau JU m 

IDCltiDn North of BH. 2 . 

" -,,din".. 50636/540945 

R.L 170 
lXCIVItion dimensions 

exposure t'(ltt 

equipment 

op.r. tor 

Road drainage gutter 
. N.A . 

N. A. 

pH: commenced 
pit completed 
loggld by 
chocked by 

N. A. 
N.A . 
W. R. M. 
R. C. D. 

gutter 1,7 m deep 

c 
0 .= nolll .It," :! e 1: 

1.& umpl.I, u 
c .. -

I 
:c • ;: ; tll1s .. .. oJ i5. 

1 " 
ai 

f--
~ 
~ 
f--

Sl 0.5 
f--
~ 
f--
~ 

S2 1.0 ----
S3 1.5 

c 

Ii mltl,ial 
soil tyPI: pl.sticity or p.rticl. ch. rlct.rislies. 

ulour S1condlry Ind minor compon.nts 

CLAY - black , highly plastic some 
CH ironstone nodules . small dolerite 

pebbles. 300 Kpa 

CH CLAY - dark brown with white flecks. 

hind 
: penetr­

• c n om.ter 
~ :€ .!.j" kPa 
.s-oc c c: e g g 
E u 8': ~~S:N" 

M v 
St 

calcite - zeo l ites etc . highly M V 
plastic . Ironstone nodules, roots ~t 
250 Kpa 

CL CLAY - light brown, white calcite -
I spots and zeo l ites common . Med-high 

CH p l asticity . Ironstone nodules & 
grits - roots 200 Kpa 

M ~t 

structure. geology 

Black clay 

No do l eri t e 
texture 

Extremely 
~eathered 
dolerite 

, .-
:', d l DOLERITE weathered brown 400 600Kp H ~od . weathere, 

~~~~~S2i4~ ____ ~~~~~~~~~=-~~~~~~~~-=~~~~l---~~1i1i1i'dolerite 
Bottom of gutter 

- -

-

- -

Scm 

-
-

sketch i 
r-' - - . Bl ck r:. I-- -+-\- I--

( , -r- I-
~-+--~--~~~~-4--~--+-~~~ 

- Dad bro n c 1 y t-__ _ __ I 
_ 1-::- _ - _ - I./Bofndar" 

I---+--+---f-+- - '¥+=::I:=F+=f:=F~--+~r--r-r:±-;:-;:j;-::;--H ~ I La er c ay :: Lighf br wn f ecker-- cl y - - _ 
:1 F.v", al w.e.a/:.her kI nn 'lo T h - _ I 1'TOnoi " 'nn 

- Up er c ay 

1.5 
1.7 r-- I ' I / - I Co..... \ ,_ ,, - /' ,_ hang 

Mode ate y we ther d d, leri e ro k I· 
I 

. 
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TASMANIA DEPARTMENT OF MINES uelvltion no. 3 

ENGINEERING LOG - EXCAVATION ,hott 1 of 1 

~one ne1gm:s 
proj.ct Dalrymple Subdivision 

Above KOCI< uc"~,, above Gorge in Talus 
lo •• tio. between Dalrymple and Central Creek 

.o-ordi •• t.. 50084-54095 exposure type T r e nch 
equipment Traxcavator 

R.L 135 
...... tio. dim •• sio .. O. 5xl. 5x2 . 5 op.rator Sanieth 

li 

11111 
1 23 

notll 1II1t'1I ~ . I 
IImple., ~ 

t""~lt' 

IIIltori., 
soil type: pll.ticity or p.rticll characteristics. 

colour "condery Ind minor compon.nts 

S 1 • 

S2 . 

m.1 CLAY 
"-- un , olastic 

organic highly 

"-- CLAY - dark brown, highly plastic 
<"-- CH some roots. Very few boulders 

O. ~--I 

"-­
"-­
"-­
"--

1 . ~IGWIBOULDERS WITH CLAY - angular dolerit 

~ 
mixed with clay. Clay 10%-20% dark 
brown and mottled . 
Boulders 20 mm-200 mm with large 

2." I~ boulders in trench base - but still 
~ some clay . 

pit comm.nCld 
pit completed 
logged by 
.hocked by 

M S 

M F 

23 . 6 . 88 
23.6.88 
W. R. Moore 

structure. geology 

Clay 

-

ti 
2.J~==+-~------------------------------~~-4++H++---------~ 

A , 

o , 

Scm 

Refusal - boulders. Not dolerite in 
situ . 
Bucket bouncing off boulders 

'J <. GI 

~ ,,0, ~ <. {'-I:._'.;... •• '--+-..::7_....,.J ~Bou I d~ r s nixe d 
K'-:..~·,<, .'-;;--..... l e'-. ...... . .Lth clay 

TIN 1T11" T<'~mYWORT' lS !9~ 

-
-

I 
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TASMANIA DEPARTMENT OF MINES lXuII,tian no. 4 

ENGINEERING LOG - EXCAVATION shoet 1 of 1 

,,~ "~·5" " O 

projoct Dalrymp l e Subdivi sion 

,0-ordi.lttl50084-54095 

R.L 132 
oxClVltion dim •• sions 0 • 5 x l. 5x 1 • 8 

un ' r y or ra!us ana ao!er n e on 
10,"tio.Rock Be ":h - be l ow Trench 3 

upOlurl type 
tquipm'~1 

op.rltor 

Trench 
Traxcavator 

Sanieth 

mltl,ie' 
soil typ' : plasticity or particle chaf.cteristics. 

colour slCondary Ind minor compon.nts 

pit commlnnd 
pit completed 
logg.d by 
,hocked by 

23.6 . 88 
23.6.89 
W.R. Moore 

_hln~ 

~.~ ~lf: O~~I' struelura. geology 
'a'! _Q22 e8 N ... ;:: ... .... 

TM~+---r-~--r-~~~~~ ____ ~~~~----~~ ~~~~--~ 
OH CLAY black, organic, highly M , So il 

----
O. < CH ------
l,n 

~ --
l,y ~ 

(.I~ 

~ 
2 . 0-

-

Ihtch 

Scm 

nl a<tic 

CLAY - dark brown , highly plast i c 
M ~ PL 

Some roots 

CLAY WITH BOULDERS - Cl ay, ye ll ow 
h ighly p l ast i c. Not mott l ed . 
Boulders - angular do l erite + 10 cm 

BOULDERS WITH CLAY - Large do l er it e 
bou lders with c l ay mixed with 
)ou l ders. Cl ay as above - ) 10%. 
Boulders l arge +20 cm, angular un-
wearh~ T~n dolerite 

Traxcavator stopped by boulders . 
Bucket bouncing 

1lN'P ml.T'Hlm~RT· 19g;,«; 

M S 

+ 
F 

M F 

M H 

Cl ay 

Tran s ition 
:Zone 

~a lu s 
" ou l de r s 

d ~ with 
Fl ay 

-

-

-

31 
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TASMANIA DEPARTMENT OF MINES IXClv.tion no. 5 

ENGINEERING LOG - EXCAVATION ,heet 1 .f 1 

32/55 
proj'ct 

llLaCKSCOne ne~gncs 

Dalrymple Subdivision 
Above talus Sl~pe near DOUnQa~ y or 

I.Clti.n outcrop and talus - above Rock Bench 

co -ordin'IU 50084-54094 exposure type Trench pit commenced 26 . 6 . 86 
equipment Traxcavator pit completed 26 . 6 . 86 

R.L 150 m I.gged by 
IXClVltion dimensions oper.tor Sanieth chocked by 

O. 5xl. 5x l. 2 

e hind 
.~ • pen etr-

nDt .. mitres m mlteril l ~~ ~ II t ~ 

:11 
Dm ater 

.. m.I ... 
me ;; u soil type: pllSticity or pl rticle chlrlel. rislies. ~o .!!~ kP, structure. geology e '" 
='; ·a· .. m teit. ;;i 

~ 
~ colour secondary Ind minor components ;:;; 

~ A. ~ 'og 5.3 ~og ! ! • 
' " 

~ m Eu -~-

loy"" 10H pt~~tIc~WK_, V·5""·", ugn 
M S ~ So il 

l£ 
CLAY WITH BOULDERS - c l ay, yellow-

~ 
CH brown, highly plastic; Clay 907 •. M F Brown 

0.5_ I-- Boulders angular dolerite 10~ 200 mm c l ay 
I-- -
I--

~ 51 
I--

J:i CL CLAY AND BOULDERS - clay, yellow, D H II Ye llow 
I I ant rubbly - low- med. ptasticity - - '- clay and -

I GW mottled texture - becomes highly 

II boul ders -S2 • 
weathered. do l erite at base of rr"n, 
Boulders 60% , large u~weathered r' 

I~ JdJ 
,/" III Do le rite 

-
I\ angular dolerite +200 rr~ ,./ II rock -

~ /' 
concentric-

I 
ally 

Traxcavator stopped on what appeared weathered 

I] to be highly to slightly weathered , 
-

dolerite. 
-

Irregular surface - probably 
concentrically weathered dolerite. 

- -

I .. Scm 
-- I 

-
sketch i I 

~ 

o 5 Yel low-b ,ow~ .c.l.il y -
/\ C > I/- ' -..:.::> 

A .1 .~ ~ 
'1.0 ' 1 ,n<!. ,1 A I 

, .!- ./ - - -::.... - 1- ":::- ---:.- low I:ubb:!y cl 
I 

~ "'I' " ( ~ r" ~ ~/.; Ye y - ~ ~- -i I \ I 
: 0-;; en e Sl ~ghtl t1 to 

~ ite I un ,edth ,."d dole 

I I 

i 1 
, 

1II,'P( Rl :,,198! fu6 
, 
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TASMANIA DEPARTMENT OF MINES 'XClv,tion no. 6 

ENGINEERING LOG - EXCAVATION .hMt 1 of 1 

33/~ 
IHQ~~~cvn~ lIe'ght s "outh-east lnvest'gat,on zone \""' ena 0 

projlct Dalrymple Subdivision locltion Seismic Spread 8) 

co·ordinlt .. 54089-50850 txpOsur. t'fPI Trench pit comm.nc.d 27 . 10 . 88 

150 m 
equipment Traxcavator pit compl.t,d 2 7.10.88 

R.L loggld by W.R . M. 
IXClVltion dimtnaiona oper.tor Sanieth ch,ck,d by 

2x1x3 m 

c w 
hind 

.! nat.1 mit' .. ~ mlterill • pin et,-

i II I :1 -it 
p am. ter 

umpl ... u soil type: piliticity or partiel. charlcteristics. kP, structure. geology c t lii :. t.lts ~ i colour secondary Ind minor componlnts 
51 ~og g>l 

123 -~-
_w 

Sl _ .; I-- OH iCLAY - Black, organic, highly M 
F IJl Soil 

r-- plastic. H~PL/small ironstone nodule 

r- CLAY - brown, highly plastic, M~PL M S . v clay 

~ 
S2 -

1." 
r-- CH 

IvLJ\I or. 0 . vw", me' 0 p<aso- v "0 ~range.- UL vwn-

S3 • I-- ~&it~ou¥aHty texture, conc.weathere< ~lay 

" I--

.~ 
S4 _ I-- I (;LAY VL' • .,. . V'''' highly plastic M r' ~oist zone 

2. () I CLAY WITH BOULDERS ot med. to unweath· ~ IExtremely 
";; CL ered Jdl. Ironstone grits 1-2 mm D ~t Ito highly -

1 
I-- \ CLAY - orange, low-medium plasticity Iweathered -
r-- dolerite texture seen. Extremely Idolerite r- CM we.athered do lerite. 

~ 

2.9m I--
':: 3 .0-~:\ DOLERITE - slightly weathered rock. D H Slightly 

-

~ 
,-:. Traxcavator could not penet rate with weathered 

1 
1- ' \ bucket. dolerite 

LL PL PI LS -
~ - S1 Not tested will be removed -

~ " before building -
Q) 

~ "- S2 125 27 98 26 
° S3 67 28 39 16 
'-' 

~ 
..... S4 128 29 99 25 
Q) - -.-< 

00 . 

I~ " Scm .... ,- -I ~ Q) 

.0 

Ik.tch 

u 
..... E .--- -'--

,. ack clay soi 
~ < "-- '"'--

- -:ia - ... -
0. 0 < --- :--

-----
0 ·"ng. I ~~ Irown :lay 

t-
1.4.- - -r- I 

pi;; 
--C- ... 

1. 7. C )/ laye 
ric ~" red 

- - r bOlll~r - r _ 
~ - ... ' -J - -1-- - --

2.9 - - - '( 
"tit-. V- 33 3.r / 

, '- ' , vo< -'- '! 
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TASMANIA DEPARTMENT OF MINES IXClvltion no. 7 

ENGINEERING LOG - EXCAVATION . hnt 1 of 1 

'-'A. I. 
VT/CE 

lHaCKSLone ne~gncs ~, 'aSL "UVCOL"!IQL"UU UUUC 
projoel Dalrymple Subdivision IOCition Seismic Spread 7 

co.ordinot .. 54090-50816 Trench 27 . 10.88 
exposure type p~ commenced 27.10 . 88 . Traxcavator 

150 m 
equipment . pit completed 

R.L logged by W.R . M. 
lXCIVItion dinltnsionl operltor Sanieth chocked by 

2x1x2m 

C :: -~!~. .! notn 1111, .. :g mlt"il l 

I II I I ~ I :;~~!;; oC ij .-
IImpl". i soil type: pll.ticity or particle characteristics. ~o structure. geology 

t .. ts 
;;1 t cokIur secondary Ind minor compon. nts ;~ :a·i 

is. '05 Si .,.og go 

~" Eu ." ....... - N~ 

pH == ~~A~ti black ;~~~; .. c, highly M IS Jl Soil -- D las ic some :s 
- CLAY brown highly plastic M~PL M St Clay 

1.0 r. ! - CLAY - orange-brown, low plasticity D IV 
I :~:~'~olerit' - - St 

IJdl ~~ 
gritty texture. Banded calc ite and -1""11 
ironstone nodules at base, some Jdl D H Do l erite 

~ 
I\boulders J 

I ~ - Slightly weathered dolerite rock -

Traxcavator bucket stopped at 1.2-
1.5 m depth. -

- -

- -

- -

I - Scm 
- I 

-
shtch 

0 

::;:- Rr, wn c Lay -= loil 
......, 

0.4 f-- .-. 

Ilr ~n c L~ -= -
o.a -

1-

1. 2 - - r'J /;l , I , / -
o :: : 

-- -;; 
_ . ' .L 1- . .. 

< - .... 
( te 

i 
rl98! I~ I 34 



TASMANIA DEPARTMENT DF MINES IXClvltion no. 8 

ENGINEERING LOG - EXCAVATION .hMt 1 of 1 

c~s;.:,-£ 
Blacksto ne He i ght s SE i nves t igation zone on s pur N 'oi 

projoct Da l rymple Sub d; d o ; n loc.tion seismic spread 6 . 

co-ordinotos54089- 5085 expOlur. type Trench pit commenced 27 . 10 . 88 
Iquipm.nt Traxc avato r pit completed 27 . 10 . 88 

R.L 150 m logged by W. R.M . 
UCIYItion dinttnsionl oper,tor Sanieth checked by 

2x 1x1. 5 m 

~ hind 
0 = pen .t,-.~ 

j 
not .. :l :1 

mlt"i.1 

It 
p om. ter 

-;; II umpl ... u soil typ.: pillticitv or perticl, chlrlcteristics. structure, geology ~ 

t t 
,,~ kP • Z- tilt' ~ allour IIcondlry and minor compon.nts ' .. '. 8i .neg ~~ 123 '" ~ ...... -

..... 1,, 1,,1\1 _, orga"~,, . ... ~ « g " 
M I ~ OH plastic . S So il 

Sl _ == CH 
CLAY - hig h ly p l astic " r orown 

~ M;:' PL c l ay 

- ::~ GW KUDD! y !r ed dOlerite g r ave l , D H Me dium -
d rh s ome silt&cl...!!:y , orange- b r own , wea tHered -

:'~; ~d l Sl ight l y ~~th boulders of do l e rit e 

j 
-::, weathered ~~, rite of 50 mm rock -, '-

do l erite k 500 mm size, -
/' bou lders anQu l ar .= 

IJ Step in trench 0.9N-1 . SS end Do l er ite -
Traxcavator bucket stopped at -
1. 2- 1.5 m. 

-
LL PL PI LS 

S4 132 30 102 27 

- -

- -

I-
Scm .. , 

sketch I 
b.o 

-- Ha ~ li l --
~ 

~ ~ - ...... 
fJ · o 

- -- - - -- -~ p. - R, C ~ay 

~ - \ -_ ... 
~- Ru "b l y dole 

~~~=~ 
Gra' 'I'!'T' r-, " \ l ' \, __ -;-- -.,!!nc Bou 

;;;;, I" _ 
( \ " \ Slig ht l y ,e'l t' \ered I \ , - - -rl. I". I 

; 

,-

m", hn' ,<u ' ''I KhI" ~Kf198 1J1>6 35 



TASMANIA DEPARTMENT OF MINES IIc.v.tion no. 9 

ENGINEERING LOG - EXCAVATION ,hOlI 1 of 1 

IHacKstone lIelgntS 
proj.eI Bay View 5 Subdivision 

l'HOOLe or selsmlC spreao 0 

locltion Lot 64 Bay View 5 Invest. Zone. 

co·.rdinal.. 5067-54109 axpolur. type Trench pit commenced 
pil compleled 
logged by 
checked by 

6.12.88 
6 .1 2 . 88 
W. R.M . 

equipment Traxcavator 
R.L 180 m approx . 

B. Marsh IXClYltion dimensions 
1. 5xlx1. 5 

c 
a 
'= II not •• 1II1tS .. 
i i .,. 
c 

I.ill ~ :. ;;l t 12' 

0 . 5 

Sl _ 

. 0 

operator 

-~~~~-
m m.tlli.1 ... 

I ,~ 
~ 

"-
~ m 

soil type: pl .. ticity or particle charact,ristics, 
colour secondary and minor components 

~ ameter 

:1 kPa structure, geology 
,00 

.~ , 

>oil and I-- ICLAY WITH BOULDERS - clay - grey­
~ brown, organic, med. to high plast­
~ OH icity. Boulders angular, unweathered 

D Fb alus 

Jdl. Some gravel at base . 

I-- I"LAI U4VW.', nlgnLy piasclc. 
I-- CH Few boulders present . Boulders 
I-- angular, unweathered Jdl. Clay 
I-- faceted and shear polished . 

I~() GW CLAY AND GRAVEL - fine gravel, well 
III~~~;"~_ I graded, weathered Jdl. Pebbles, fine M fb 

CL 1- 5 mm clay yellow, low to med. plas-
., '" F.,.' ,,,, '" ,'" .,,~. tlnl Irit 

oulders 

race ceo 
clay 
with shear 
polish . 

HD ,~l with 
clay . 

-jlf.: ':.~:..:..j "..JT.<I'~-+ ' 1 III nl' OLlJ)' J.w, F:;JU. R TT.:u:; TF._vlU'-p.ju1""", m"c,....;=WI"""". nl.lliu.w .. ml....""",,YP' ~aJ'"l:..b.< h •• Pu;J! T P'.<:L n_+..u.. n +-.li"H-l-f++-I-,IIJ.l' on 1 e r i t e _ 

-

-

sketch 

Rpck 

Bucket unable to penetrate. ~ock 

Refusal depth 1 . 5 m 

5cm 
~ j 

UNPljEIUSH$) REl'<jRT' 1198Sfu6 36 
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TASMANIA DEPARTMENT OF MINES IXClvltion no. 10 

ENGINEERING LOG - EXCAVATION shoot 1 of 1 

37/-SR 
;t~ ~I,; end ot seismic spread 1. 

proj,ct Trulls Saddle Subdivision locltion Lot 5 3 m downslope of spread 

co."din,t" 5067-54089 exposure type 
Trench 

pit comm.nctd 7 . 12 . 88 

210 m 
equipment Kobelco Traxcavator pit completed 7.12.88 

R.L logged by W. R. M. 
lXCIVItion dimensions op.rator B. Marsh checked by 

6x3x1. 0-1. 5 m 

~ -~~~~-D 

material t .~ 

I Ii 
not .. :l if ater _ .. m~ .. u soil typ': plasticity or particle cherlct.ristics. ~D P. structure, geology ~ j;-;;; 1 

:.c ;~ • A colour llcondary Ind minor componlnts ,DD A -l !i. ·°5 
12' '" Eu 

-V CLAY WITH BOULDERS, NORTH END - Clay 
IFb 

ISoil and -
..v grey organic, med.-high plasticity. D Italus 
N OH Roots. Boulders - dolerite, large Iboulders 

"" angular, unweathered 

U 
1.~ 

== (;LAr yei I, highly plastic 1M IH IClay 
Sl -

== 
CH Extremely weathered dolerite . 

Ij (iTt; rock or large dolerite ILarge 
boulders, surface uneven Idolerite 

- Appears to be boulders . Ibou lders -
Refusal depth 1.3 m. 

CLAY WITH BOULDERS, SOUTH END - Clay 
0 

~ 
grey organic med.-high plasticity 

I;~~~o a~~ no OH Boulders angular, dolerite D IFb 

S2 _ ~ CH 
CLAY - brown-yellow, highly plastic 

~ boulders - as above but fewer . M Is IClay 
1.~ 

Bucket unable to penetrate. IDolerite 
Dolerite rock or large boulders Irock 
Appears to be flat rock in situ . 
Refusal depth 1.0 m. 

- -

1-- Scm -I 

lkite I". __ 
End 

~ ~--~~-• I ....... S il 

- * C ay - l' -; --, , 
!; 

..., 
1 B )uld, 0 roc 

I" , r ~ \ 

--I--1-- .. . 

,,-
~ ~~ ~-:;; ;.~ ~ .. :- - I- S pil - C lav with boo lder Is 

/ 1:::'1 "\ //. J ..... \ r'- r_ I-

I 
rl989 ~ 37 



TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - EXCAVATION 

projoct 
!lUCKS tone Hel~ntS 
Trulls Sadd l e Subdivision loc.tion 

N.w. eno OI seLsmLe '>' 

Lot 6 

IXClv,tion no .11 

,hot' 1 of 1 

3B/ce 

co·ordiRlt.1 5068-54088 

R.L 210 m 

""' ..... typo Trench 
Iquipm.nt Traxcavator 

B. Marsh 

pit commenced 
pit completed 
logged by 
chack.d by 

7.12.88 
7.12.88 
W.R.M. 

IXClVltion dimensions 
3xlx2.4 m 

~ 

'I I 
notl' 1111, .. Q 

.!! 

I Ilmpl ••. u 
~ 

1 
:s • t.lt. A 

A -l E. 
l' '" 

-

~ ~ 
SL 1.~ 

S2-
2 .0_ 

-

-

.ketch 

op.r.tor 

mlt"ill 
soil typ': pillticity or particl. ch.rlct.ristics. 

colour Ilcond.ry and minor compon,nts 

CLAY - greY" ULVWU, organic, with 

~ 
hind 

plnat,· 

.J: 
omat .. 

. !·i ~::~g !.i ....... _ ....... 

med. to high plasticity. D Fb 
OH BOULDERS - 30% large Jdl unweathered 

0.5 m -+1 . 5 m angular 

CLAY - dark brown in patches. Domin- H t 

CH antly yellow to white, mottled. Jdl 
de~ived. Highly plastic with kernels St 
of Jdl - concentric weath . One large 
boulder & roots found. 

Dolerite rock 
Refusal depth 2 . 4 m 

Scm 

u 'U 

structure. geology 

Soil 
and 
Boulders 

ntric­
lally weath­
lerect boulden 
land yellow 
clay. -
""" Lm,. "u "U, 
rock 

-

-

I 
~--~~---1---1- - .-+---~--~--~--~ ---~--~--~--~--.-~ __ ~--~I --~--.~~ 

~-+--~--~--~-4---+--~--+- --- --

1 
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TASMANIA DEPARTMENT DF MINES 

ENGINEERING LOG - EXCAVATION 

prajlct 
; cone H,'-tgnt s 

Tru l ls Sadd l e Subdi vision 
NW end of spread 4 

I.clti.n Lots 13 and 14 

c.·ordin.tl. 5071-5408 5 

212 m R.L 
IXClVltion dimtnsions 

2x 1xl. 4 m 

notl' I mou.. ~ It 
samples. ":§ .!::! 

tlltl ~ .i 1 

Ixposurl tYPI Trench 
equipmlnt Traxcavator 

optrttor B. Marsh 

mlt"i.1 
soil tYPI: pillticity or particle cheractlristics. 

colour secondery and minor components 

CLAY WITH BOULDERS - brown , organ iC, 
med . to h igh plastic i ty. Roo t s. 
Boulders 40% angu l ar unweathered Jdl 

pit commencld 
pit c.mpleted 
I.gged by 
ch.ck.d by 

D IFb 

Sl -
CH CLAY ye l high p l asticity 

Some bou l ders unweathered angular J~I M St 

-

-

-

-

Do l e r ite bou l ders . Probably 
Refusa l depth, 1.4 . m 

Scm 

--

. --~- e-' 

ID H 

I 

; 

exc.v.tion no. 13 

,hilt 1 .f 1 

39/58 

7.12 . 88 
7.12 . 88 
W.R.M . 

structure. geology 

-

-

-

-

-

I 

! 

I 
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spread Location 
No. Ii Direction 

1 Top of hill 
Mt Leslie 
N-S 

2 

3 

4 

5 

Panorama Road 
Near junction of 
Mt Leslie Road 
N-S 

Blackstone Road 
Subdivision. 
Above old quarry. 
Now used as a 
rubbish tip. 
N-S 

Blackstone Road. 
Along road bank 
near middle access 
track. 
N-S 

Deadmans Hollow 
Subdivision 
Blocks 5 & 6 
NE-SW 

velocity layers 
"'sec 

IIorth .... 
VO 500 
V1 2600 

South .... 
VO 
V1 

VO 
V1 
V2 

VO 
V1 
V2 

vo 
V1 
v2 

"" VO 
V1 
v2 
V3 
lOB 
VO 
V1 

500 
1100-1500 

400 
1000-1200 
1800 

400-650 
800-900 

1800 

400 
700 

1200 

.... 
600 

1000 
1800-1900 
4000 .... 
1000 
4000-5000 

Table~. Weathering ~pr~ads, Blackstone Heig'!ts 

Depth to 
Velocity 
Interfaces 

• 

VO/Vl 

VO/Vl 

VO/V1 
Vl/V2 

VO/V1 
Vl/V2 

VO/V1 
Vl/V2 

"" .... 
vo/Vi 
Vl/V2 
V2/V3 

VO/V1 

0.8 

0.6 

1.3-1.4 
4.3-5.4 

1.3-1.6 
4.6-4.9 

0.4-0.5 
6.4-6.5 

0.5 
1.2 
4.4 

1.5 

stepped Geoloqical Interpretation Relarka 
of velocity layer 

IIorth .... 
Asymmetrical Stepped va Clay soil 

Vl Rock 91igh~ly 
weathered dolerite 

South .... 
VO Clay soil 
Vl Highly weathered 

dolerite 

Symmetrical stepped va 
V1 

Clay soil 
Clay below water 
table and/or 
extremely weathered 
dolerite. Clay with 
dolerite texture. 
Highly Weathered 
dolerite rock 

V2 

Asymmetrical Stepped VO 
V1 

V2 

Brown clay soil 
Brown clay and 
mottled clay of 

extremely 
weathered dolerite . 
Highly weathered 
dolerite 

symmetrical Not va Clay soil 
stepped VI 

Asymmetrical Extremely 
stepped 

V2 

White mottled clay 
and boulders 
Highly weathered 
dolerite. ...... 

YO Clay 
VI Clay and boulders 
V2 Highly weathered 

dolerite 
V3 Slightly to 

unweathered dolerite ...... 
va Highly weathered 

dolerite 
vI Slightly to 

unweathered 
dolerite 

Bed rock of slighly weathered 
dolerite - slopes upward t o the 
northend. 

Seismic section proved when drilled. 
No unweathered dolerite rock was 
encountered in drilling to depth of 
of 7 m at this location. 

Cont inns the exposures in the 
old pit where no dolerite rock 
exposed. Only clay with 
dolerite texture. 

At NE end of the spread only a 
thin layer of clay and boulders 
overlie unweathered dolerite. 
Depth calculations not reliable 
because of stepping. 



Spreed WO. of 
Ito. Velocity 

1 

layer" ,.) 
3 

Table 4. Shallow seismic refraction residts. Dalrymple subdivision. 

S ••• End 

Vo 800 

V, 3200 

~ .. 5= 

caJ.cul..ted 
thickDe •• of 
velocity 
layer. (.) 

'" 1.5 

'nd , .. 
depth to 
3<d '.1 

V 400 he 0.81 

...-"" of .. loeiey 
layers 

A·f_etrieal 
Shallow. 
to S.W • 
• nd 

Deqr_ of 
stepping 
in ".l.ocitie. 

Stepped. 

Geological 
:Inteqrreta.tion 
ot' velocity 
layer. 

Vo Boulden ~ 
c lay 

V, Slightly 
weathered 
doledte 

V 2 Unweathered 
dolerite 

EIIt.1aate of Reliability 
foundation of sebale 

1 - 1. 5 Relhbh 

~ 2000 2nd 1.34 

-------------------!--~~~----~~-~~~--:~~~-------------------------------------------------------------------------------------------------
Vo 350-400 10' 0.17 Sy_etric.,l Stepped. v 0 Boulder. , 1. - 1.5 Relhble 

No Ilope clay 
V, 1600-2600 2nd 1.46 VI Med. to 

eli9htly 
v •• thet'ed 

'" dolerite 

V 2 3500-5000 3<d ,., V
2 

Un_athered 

dolerite 

Vo 308-400 lst 0.9-1.38 S~trieal Very h ighly Vo Boulden, 0.9 - l.S M8d.1UJa Stepped. .t 
Ho . lope .teppe4 eh.y reliability critical point 

------------------~!-~~~~~:~--------------------------------------------------~!-~:~~:=~------------------------------------------'------
Va 400-600 

V
l 

1100-2000 

let 0 . 54-1.22 

2nd 1.85-2.33 

Slightly 
a.y_etrieal 

Highly 
atepped 

V 0 Boulder. , 
clay 

V
1 

Kiqh1y to .... ,~ 
weathered 

to dolerite 

1.5 -2. 0 Reliable Intermediate 
velocity 
thiekneaa to 
t he .outh 

__________________ ~!_~~:~::~~~ __ ~~~ __ ~~~:~~~~ ________ __________________________ ~L~~~::=~ _______________ .----___________________________ _ 
, •••• E:n4 

Vo 500-800 let 2.9 

V
l 

1600-1700 

V 0 Clay with few 
boulder. 

V
l 

Highly t o 
deeply 
weathered 

•• , . ••. -. ..... __________________________________________________ ~dO.,"."'"'"' •• ____ ::~:!:: 

• 

3 

• 

YO 400-700 let 2.2 

V
1 

2500-3000 

•••• and. 

Vo 400-600 

V, 1400 

~2 2100-2600 
F.& ..... 
V '00 vi 1100 

V
2 

1900-2100 

Vo .00 

V, 760-1200 

V2 2100-2750 

Vo 600-800 

V
l 

1500-1600 

V
2 

2500 

'" 1.5 

'nd 1. 75 

'0 
3<d 2.25 

'" 0.83 
'nd 1. 34 

'0 
3<d 2.17 

'" 0.58-0.71 

'nd 0.83-1.18 

'0 
3m 1.54-1. 76 

let 0.65-2.2 
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.... y_etrie.l Stepped 
. l ope to 

S.!. end 

S~etrical Very 
.tepped 

ateppinq 

Vo Cl~l:!!: 
Vl Med.iUJa to 

.liqhtly 
weathered 
dolerite 

Vo Clay with 
boulder. 

V, Deeply to ood,_ 
weathered 
dolerite 

V, Dolerite 

Vo Soil 
V

l 
Clay and 

highly 
weathered 
dolerite 

V
2 

MediUJa to 
.liqhtly 
weathered 
dolerite 

Vo Soil and 
boucUer. 

V
1 

Clay to 
highly 
weathered 
dolerite 

V, Dolerite 

Vo Clay and 
boulder. 

V
l 

Deeply 
weathered 
dolerite 

V
2 

Dolerite 

1.5 - 2.0 

1.7 - 2.0+ 

1 - 1.8 

1 - 2+ 

Reli.ble 

Reliable 

•• di_ 
relhbility 

Unreliable 

Spread tired on 
old landlide 
and very _t 
area 

Require, trench 
to check 
velocities and 
depth' 

Require, trench . 
to contilll 
depth and 
L1tho1oqiea 

Unreliability 
due to lIli,tire 
.t N . end. 

Requin. 
trenchinq. 
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Spread SUbdivision Di r ection 
No G Block No . 

1 Trull s E-W 
S~ddle 

LOtS 

2 Trulls E- W 
saddle 
LOt 6 

Tculls E-W 
SoIIoddle 
LOts 8-9 

4 Trulls NW-5E 
SoJ.ddle 
LOts 13-14 

5 Trulls N- S 

S6.ddl e 
LOts 31- 32 

6 Bay View 3 N-S 

LOt 34 

Abbrevi ati ons 

VO - Surf6.ce l ayer velocity 
VI - Intermediate layer velocity 
V2 - Third l ayer vel ocity 

No. ot 
Layers 

3 

3 

2 NW end 

3 SE end 

2 

ZO • CalCUla t ed surface l ayer t hickness 
Zl - Second l ayer thickness 
TO - Total Depth t o rock 

Table S. Seismic refraction results, Trul/s Saddle subdivision. 
Velocity -cry steppinq '!'hickneS8 
Layers ';sec of layers 

'0' 
vo 600 Aaynnetrical Very stepped .. ... 
V1 1600 Thick intermediate zo - 1 .Bl 
V2 3000-5000 layer NW end ZI .. 5.2 

TO .. 6.38 
S .... 
ZO • 1.18 
Z1 • 3.32 
TO ' 4 .5 

VO 500 - 600 Asywnetrical Very stepped .. Bod 
V1 900-1050 Thick er NW end zO - 0 .89 
V2 3000- 3500 Zl .. 6. 1 

TO .. 7.0 
7000- 10000 S .... 

zO • 0.82 
Z1 • 3.69 
TO ' 4.56 

va 600 Some s tepping zO .. 0.98 
V1 1500 Z1 • 4 . 0 
V2 2800 TO ' 5.0 

VO 500 Asymmetrical Sliqhtly stepped .. ... 
V1 3000 6000 No intermediate zO - 1.27 
VO 1000 layer S' ... 
V1 1400 zo • 0.61 
V2 3200 Z1 - 5.18 

TO • 5.69 

VO 800-1000 Symmetrical Stepped ZO - 0.71-
v 1 3200- 3400 TO < 1 m 

5000+ 

vo 400-500 Asymmetrical Sliqhtly stepped • End 

V1 1600-2000 ZO • 1.16 
V2 2500+ Zl • 3.93 

TO - 5.09 
S End 
ZO • 1. 16 
Z1 • 2.83 
TO ' 4.09 

Geoloqic al Rell4rks 
Interpretation 

VO Brown Cl ay So stepped. 
V1 Extremely to Depths are not 

highly weathered reliable 
Jd1 

V2 Slightly weathered 
Jdl rock 

va Clay So stepped 
V1 Clay extr emely Depths a r e not 

weathered Jdl reliable 
V2 Sl ightl y weathered 

doler ite rock 

va Clay Only one end recorded 
V1 Clay highly I nstrument 

weathered Jd1 malfunction 
V2 weathered dolerite 

<oel< 

"" VO Clay 
V1 Unweathered 

dolerite rock 
SE 
VO Brown clay 
V1 Yel low clay extremely 

to hiqhly weathered 
Jd1 

V2 Sliqhtly weathered 
dolerite rock 

va Soil 
v1 SIiqhtly weathered 

dol erite rock 

VO Brown clay No hard rock 
V1 Yellow c l ay velocity seen on this 

extremely spread 
weathered dolerite 

V2 medium weathered 
dolerite rock 



APPENDIX 3 

Plates for Blackstone Heights report 
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Plate 1. In sit. cliJy derivedfrom lhe weathering of dol£rite:· lhe Blockslone Heights clay. 

Locations: SoW/hern OW/let Rood. LawnceSlon. 
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Plate Z. Brawn ckzy IU1derkzin by extremely 10 medium weathered melasomatised dolerite. 

Location: ilUlClion o/Trults Saddle and B/actrlone Roods. 
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Plate 3. Kernels of IUIwealwed large doleriJe boulders surrounded by clay, Blackstone Heights. 
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Plate 4. Clay-rock prof.e in the reservoir 
bank. Panorama Road, BlackstOfU! Heights. 

Lower photo shows the vertical profile of-

la) Subsurface clay; 

(b) White-yellow clay showing igneous 
tU1ure; 

Ie) Weathered dolerite. 

so 



LAUNCErrON BEDS CLAY 

DOLERITE 

SOlITHERN OlITLET ROAD 

Plate S. C/ay-<Jo~ri/e profile. SOlllhern Dllllet Rood, LalllJCeston. 

LalUlCestonBeds upslope, Blackstone Heightsclay duw"'/ope 
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BLACKSTONE HEIGIITS 
CLAY 
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Plate 6. lArge bouJdus, produced by concenlr;c weathering of dolerite, removedfrom a prepared house site. House sile sh.uws upper brown clay merging wilh lower, yellow-while clay. 



Plate 7. Irregular doleril. profile, Bakus CO/U/ quarry. 
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Plate 8. Old landslitk. Central Creek. Top photo from Trwlls Soddle. luwer photo from Central Creek. 
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Plate 10. Clay and da~rit. with smQ/1 outcrops and boulders, Blackstone Rood. 
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Plate 9. Clay exposed in Trench 6, Dalrymple 
subdivision (for log see. ExcavaJion 6). 
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Plate 11. TallIS deposits. Badger Plains Track. 

Plate 12. TallIS boulders wuJerlain by clay and weaJhered dolerite. 
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Plate 13. Hard. high velocity dolerite capping Mt Leslie ridge at reservoir site. 
Dolerite velocities: Vo=500-1000 mlsec; Vl=2500-3700 mlsec. 

Plate 14. Scarp slope. eastern valley slope of Blackstone Creek. Cap rock is dolerite. with talusfront slope 
and clay below on lower slopes of val/ey. 
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