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ABSTRACT

Field mapping, augering, and rotary core drilling have defined the main geological constraints to urban
planning in the proposed Darwin East urban development area. The area is underlain by a sequence of
subhorizontal Mesozoic rocks unconformably overlying a gently folded sequence of Lower Proterozoic
rocks, which include cavernous dolomite. The overlying rocks have in places subsided into the cavernous
dolomite to form dolines. A highly plastic clay lining the floor of these dolines has transformed some of them
into perennial and ephemeral lagoons.

Geomorphological processes have developed four major land surfaces which contain the present-day
physiographic features and determine the distribution of the soil types. Of the twelve soil types mapped,
planosol and yellow lateritic podzolic soils are expected to be troublesome: they have poor drainage
characteristics.

The establishment of a piezometer network, and subsequent water-level measurements, indicate that the
groundwater catchments for the springs on the southern escarpment are likely to be more extensive than
previously thought because the groundwater divide does not correspond to the topographic highs. Of the
proposed alternative drainage schemes, a conventional scheme which minimises infiltration is favoured.
Some supplementary subsurface drains might have to be installed to effectively drain the ephemeral lagoons
and broad flat drainage depressions. Maintenance of the water-levels in the perennial lagoons is preferred to
draining them.

A plot of earthquake data indicates that nearly all seismic activity originates in the Banda Sea area, north
of Australia. A comparison of data recorded from earthquakes in this area since early this century with a
more recent Banda Sea earthquake of known felt intensity suggests that an earthquake with a felt intensity of
MM V in Darwin can be expected at least once every 50 years.

Coarse aggregate is readily available in the area, and resources of fine aggregate, fine sand, gravel, and
topsoil may prove to be substantial. Extraction could be integrated with a sanitary method of garbage
disposal.

Some foundation problems can be expected for large structures sited above subcropping cavernous
dolomite or completely weathered mudstone and shale. Planosols in the area have low bearing strengths
when they are saturated, but these should not be a problem once urban drains are installed. Excavation for
services will be difficult and expensive where quartzite crops out or lies just below the surface.

Some sites are worthy of preservation as geological monuments. Rock bars, suitable for the foundation of
relatively inexpensive embankments, occur adjacent to East Armand Elizabeth River. A possible alternative
site for an airport, northeast of Knuckeys Lagoon, lies partly within and adjacent to the Darwin East urban
development area. Scope exists for the planning of a marina in Hudsons Creek, and for the use of sewerage
effluent to irrigate part of the Mitchells Creek catchment.

v)
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INTRODUCTION

The Darwin East area was acquired by the Australian
Government in 1973 for urban development to
accommodate 180 000 people. Planning was well advanced
for the southern part of the area when a number of
geotechnical and health constraints became apparent (Howe
& Dunlop, 1973). These planning constraints made the
selection of a site for initial development a complex problem:
selection of a portion of either the northern or the southern
part of the area would commit medium-term development in
that direction.

Location

The Darwin East acquisition area occupies 83 km2, and its
western boundary is about 13 km east of the city of Darwin
(Fig. 1). The Stuart Highway and North Australian Railway
traverse the area from northwest to southeast and divide it
into three parts, referred to as the northern, central, and
southern parts.

For the purpose of this Bulletin the Darwin East area
includes an extension to the south of the acquisition area, as
far as the southern mangrove fringe.

Topography

The Darwin East area has a mature topography of low
relief (Fig. 2); more than two-thirds of it has an elevation of
less than 33 m (DTD)*, the highest point being only 52 m
(DTD).

The natural physiographic features of the area (Fig. 3)
include a central plateau; northern and southern dissected
coastal plains; estuarine swamps; a mangrove fringe;
ephemeral and perennial lagoons; and broad drainage
channels.

The plateau is a broad divide between streams flowing
north into Hope Inlet and those flowing south to the
Elizabeth River and East Arm. Much of the plateau drains to
the north as part of the Milners Creek catchment. Infiltration
to the water-table is facilitated by the permeable underlying
soil and rock. The high water-table formed during the wet
season is responsible for the emergence of considerable
spring flow along the plateau’s northern margin and
southern escarpment.

Climate

The climate of the Darwin area is monsoonal; the wet
season may last for 7 months, from October to April, but
most rain falls between December and March.

The mean annual rainfall is 1550 mm (measured over 86
years); its distribution throughout the year is shown in
Figure 4, which also shows the monthly precipitation for the
exceptionally wet 1973-74 and 1974-75 wet seasons. Total
precipitation from September 1973 to April 1974 was 2105
mm, and from September 1974 to April 1975, 2240 mm
(measured at Darwin Airport). The previous highest
recording was 2164 mm in 1910 (Bureau of Meteorology).

The hottest month is usually November, when the mean
maximum is 34°C and the mean minimum is 26°C; the
coolest month is July, when the mean maximum is 30.3°C
and the mean minimum is 20°C. Relative humidity exceeds
70 percent in the wet season, and the mean annual relative
humidity is over 60 percent.

Geotechnical constraints defined or inferred
from previous studies
The following geotechnical constraints, which were
defined or inferred from previous studies, have been
reviewed during the present investigation:

General
1. The risk of polluting McMinns Borefield (Fig.1) if urban
development proceeds in the Darwin East area.

* Contours on all maps are in metres above Darwin Town
Datum (DTD). To convert to height above mean sea level
(Australian Height Datum, AHD) subtract 3 m.

1

2. The extent to which cavernous dolomite, widespread
beneath the area, will influence the foundation conditions for
large buildings.

3. The degree of seismic risk associated with a previously
mapped fault just south of the highway.

Southern part
4. The extent of known seepage areas and their persistence
throughout the year.
5. The possibility that much of the seepage water is fault-
transmitted artesian water.
6. The likelihood that soils with low bearing strengths
reported to be thixotropic would unduly restrict
development.
Northern part
7. The suggestion that if the land at present being quarried
for coarse aggregate were relinquished (so that it may be
developed for urban use) the future cost of production of
coarse aggregage for the area would increase sharply.
Health constraint

The Department of Health requires a 1.6-km buffer zone
around all major potential mosquito breeding grounds.
These are considered to be bodies of ponded water that
cannot be effectively sprayed or chemically treated, drained,
or maintained at sufficient depth to prevent mosquitoes
breeding.

Purpose of the investigation, and fieldwork

The purpose of the investigation was mainly to assess the

significance of the various geotechnical constraints to urban
development, but also to obtain information on the
distribution and nature of the rock and soil types, and a more
detailed knowledge of groundwater conditions.
" The fieldwork was done between May and August 1974 in
association with the Mines Branch of the former Department
of the Northern Territory, on behalf of the Cities
Commission. The soils and geology were mapped at the
detailed scale of 1:10 000, and all known outcrops were
examined by the author or by geologists of the Mines
Branch. Auger, rotary core, and diamond drilling supplied
subsurface information; logs of the holes are in Appendix 5
(on microfiche). A network of piezometers was established,
so that fluctuations in groundwater-levels might be observed
(Appendix 4, on microfiche). An airborne magnetic and
radiometric survey was flown, to ascertain whether the rocks
in the area have characteristic physical properties that could
be mapped; owing to the extensive Lower Cretaceous
siltstone cover the results did not greatly facilitate airphoto-
interpretation and expedite field mapping, though areas of
laterite were apparent on the radiometric contour map.
Additional information was available from auger drilling by
the Mines Branch (Newton, 1974).

Observations made on revisiting the area in early March
1975 (after record February rainfall, Fig. 4), supplemented
by groundwater and other field observations made during
the earlier fieldwork, make informed comment on the
surface drainage possible.

From the information gathered it was possible to
determine the general geomorphology and weathering of the
area; the nature of the perennial and ephemeral lagoons; the
nature of spring flow; the resources likely to be available for
construction; the general foundation conditions and
excavation characteristics; and the feasibility of other
planning considerations. Seismicity for the area has been
predicted from information supplied by the BMR
Observatory Group.
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GEOLOGY

REGIONAL GEOLOGY

Noakes (1949) and Walpole, Crohn, Dunn, & Randal
(1968) reported on geological surveys of the Katherine-
Darwin region, which — in its central and northern parts —
includes the Darwin East area. The region is part of the
Australian Precambrian shield, which has been

Archaean basement rocks.

NT/A/577

comparatively stable since it formed, and contains rocks of
Proterozoic, Cambrian, Ordovician, Jurassic, Cretaceous,
and Cainozoic ages overlying highly metamorphosed

The central and northern parts of the region are made up
of folded, slightly metamorphosed Lower Proterozoic rocks



',,,r‘ o

—16

GN

3%s’

2000 metre grid ticks are based on a metric grid produced by the
Lands and Survey Branch, Department of the Northern Territory.
Grid values are shown in full only at the north-west corner

of the map,

® T

o

Physiographic feature Topography

Estuarine swamps Planar

Gently undulating to
dulating — relief ranging

to 16m

Gently undulating to planar
— relief ranging to 9m

Dissected
northern plains

Steeply sloping

Gently undulating to
undulating — relief ranging
to 16m

Gently undulating
— relief ranging to 9m

outhern plains

Southern
plain remnants
Gentle depressions:

=== Perennial lagoons water-levels 2-3m

Ephemeral lagoons water-levels 1-2m

ol =
Broad drainage

m channels
Mangrove fringe

water-levels 0.5-1m

Gently sloping tidal zone,
tides to 8.5m (DTD)

NT/A/578
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of the Pine Creek Geosyncline that have been intruded by
large granite bodies and basic to intermediate sills and dykes.
These rocks have been mapped in great detail in the Rum
Jungle/ Batchelor area, where they have been subdivided
into four groups — each containing a number of formations
(Walpole & others, 1968).

Mesozoic sedimentary rocks unconformably overlie the

Lower Proterozoic rocks. They are residuals of a once
extensive veneer of epicontinental sediments.

LOCAL GEOLOGY

Lower Proterozoic rocks within the area belong to the
Batchelor and Goodparla Groups and are represented by the
Coomalie Dolomite, the Golden Dyke Formation, and the
Masson Formation. The Masson Formation includes a



TABLE 1. SUMMARY DESCRIPTIONS OF ROCK TYPES

- G et Weathering and Strength and Foundation Excavation
Age Stratigraphic unit Rock type Colour Distribution Description Exposure alteration hardness conditions characteristics Defects Possible uses
Upper | Mainly White, usually | Extensive in the Radiolarian Mostly as Strongly lateritised, Strong, hard Good, but may be | Moderate Irregular Fill, riprap,
unit | siltstone with red-brown | central part of the | siltstone, some basal horizontal developing the standard underlain by less | blasting required | spheroidal etc.
) staining area; up to 40 m conglomerate sheets lateritic profile competent rocks below soil cover | fracture
Early Bathurst | Darwin thick (drillhole 1) surfaces
Cretaceous | Island Memb - 5 . 3 . m—
s Lower | Mainly Yellow Generally restricted | Fine to medium Mostly as low | Not very susceptible Moderately strong,| Good, but may be | Moderate Closely jointed | None
Formation unit sandstone to the lower-lying sandstone, some continuous moderately hard underlain by less | blasting required | in places
areas; probably siltstone platform competent rocks at the surface
about 5-10 m thick sandstone and at depth
Late Petrel Coarse Dark red-brown | Confined: a few Gently folded Prominent, Usually strongly later- Moderately strong | Irregular con- Difficult at the Thickly Could be
Jurassic? Formation sandstone or pale yellow isolated outcrops medium to coarse continuous itised (ferruginous); moderately hard ditions to be surface, but bedded: an economic
about 10-15 m thick | friable quartz sandstone, | outcrop well- | becomes friable below | at the surface expected; rock rippable below one joint set source of
ferruginised in outcrop, | exposed above | 1-2 m depth soft at depth quality may 2-3m observed coarse sand
kaolinitic matrix at ground level deteriorate rapidly
depth with depth
Acacia Quartzite Blue-grey to Extensive in the Beds of massive Mostly low, Not very susceptible; Very strong, Excellent where Very difficult for | No bedding For
Gap Tongue dark grey northern part of folded silicified quartz scattered usually develops about | very hard occurrence is service trenches; | visible in aggregate
(Masson the area; probably | greywacke with some I m of sand as a massive but upper | extensive heavy | outcrop: 2 or 3 | production
Formation) about 800 m thick | thinly interbedded weathering profile surface of unit blasting would sets moderately
phyllite has up to 15 m be required in close-jointed
of relief places
Good- Siltstone, Mauve, buff Widespread in the | Thinly bedded Mostly low, Often highly to Moderately strong | Generally good, Not difficult Siltstone often | Shale used
parla shale and or yellow central and siltstone, massive shaly, scattered | moderately weathered, | to weak, soft though rock normally; light thinly bedded: | for brick
Group mudstone southern parts of mudstone, and highly may weather completely quality may blasting would shale often manufacture
Golden the area cleaved shale where rock is deteriorate with be sufficient laminated:
extensively fractured depth mudstone
jointed
Carbonaceous | Dark grey Extensive to the Moderately to steeply Exhumed Weathers to a bright Weak, soft Generally good Not difficult Thinly bedded, | None
Dyke siltstone south, close to the | dipping, folded pyritic planar surface | brick-red ferruginous normally; only closely
Early mangrove fringe carbonaceous siltstone siltstone that flakes light blasting fractured
Proterozoic excessively would be required
Silicified Blue-grey Irregular; mostly in | Silicified brecciated Scattered Not very susceptible Moderately Generally good Probably has No bedding or | None
Formation slump breccia | mottled white; the southern part shale, slate, siltstone; boulders in strong, hard but could be harder siliccous | jointing
or black of the area in places containing situ irregular in places | bands that apparent;
bands and nodules because of would be difficult | conchoidal
of chert and silicified contained to excavate fracture
dolomite dolomite beds
Silicified White In the southwestern | Massive silicified Low, rounded, | Weathers to fine Strong to very Irregular, usually | Very difficult and | Widely jointed | None
dolomite part of the area, at | brecciated algal? scattered out- | quartz sand. Essentially | strong, very hard | not massive irregular in some
comprising the surface to a dolomite; no bedding crop, and a saccharoidal localities
saccharoidal depth of about visible scattered quartz rock
Batchelor | Coomalie quartz rock 30m boulders
Group Loloptie Dolomite Pale yellow Extensive at depth | Massive dolomite Usually fresh; gypsum Moderately Generally Requires Widely jointed | Agricultural
to pale grey beneath silicified present in places strong, unpredictable, moderate to massive: no | lime
dolomite and moderately hard often cavernous blasting to bedding visible
Mesozoic rocks at depth escavate




number of rock types, but only the western tongue of the
formation — called the Acacia Gap Tongue, consisting
mostly of quartzite — is present in the area.

The Mesozoic rocks have previously been grouped
together and called the Mullaman Beds, a composite unit
which includes a range of rock types. More recent regional
geological mapping indicates that the Mullaman Beds may
be divided into three distinct lithological units: a coarse
sandstone, a fine sandstone, and a radiolarian siltstone.
These units may be correlated with the Petrel Formation,
and the lower and upper units of the Darwin Member, which
is part of the Bathurst Island Formation (Hughes, 1978).

The distribution of the rocks making up the formations,
and the stratigraphic relations of the units, are shown in
Figure 5. Table | presents a summary of the rock types and
their engineering characteristics. A detailed description of
each rock formation follows.

Coomalie Dolomite

The Coomalie Dolomite consists of algal dolomite and
dolomitic slump breccia, which are about 300 m thick in the
Rum Jungle area. Exposures have been silicified to a depth
of about 30 m, and consist of large scattered boulders of
white fine-grained sugary quartz-rock which weathers to
fine-grained quartz sand.

At depth, silicification gradually becomes less intense, and
the rock changes to a white honeycombed vesicular quartz-
dolomitic rock and then to a massive, hard, strong, pale grey
or cream dolomite which is cavernous in places. Not all
drillholes that have intersected dolomite beneath Mesozoic
rocks have encountered the upper silicified zone (see drill
logs for holes 2 and 13). Where a thick section of poorly
consolidated sand forms part of the Mesozoic sequence,
silicification is generally absent, suggesting that this
silicification is a weathering phenomenon restricted to
dolomite that was exposed in topographic highs in the pre-
Late Jurassic land surface.

Dolomite extends under much of the southwestern part of
the area and at greater depths to the north beneath the
Cemetery Plain/ Knuckeys Lagoon area.

Golden Dyke Formation

The Golden Dyke Formation hasa maximum thickness of
about 3000 m and consists of a lower unit of silicified slump
breccia, a middle unit of pyritic carbonaceous siltstone, and
an upper unit of quartz siltstone, shale, and mudstone.

The lower part of the formation — the silicified slump
breccia — includes a lower unit of brecciated, silicified,
carbonaceous, dolomitic siltstone and chert that is
commonly nodular or banded, and grey, or black and white;
it forms angular, irregular outcrops. At the top of the lower
unit, brecciated dark grey silicified carbonaceous shale is
widespread and forms low rubbly exposures.

The middle part of the formation — the pyritic
carbonaceous siltstone — is relatively soft, weak rock where
exposed. It occurs extensively adjacent to the southern
mangrove fringe, where it forms low continuous pale grey
rock platforms. It is moderately folded and closely fractured,
and weathers to a brick-red shaly ferruginous siltstone.

The upper part of the formation is the most widespread,
and consists of thinly bedded quartz siltstone, shale, and
mudstone, which generally form inconspicuous low
exposures. These rocks are commonly pale brown or pale
mauve where slightly to moderately weathered, and yellow
or pale grey where highly or completely weathered or
decomposed to clay. At depth they are commonly massive,
moderately hard, and strong; however, where they have been
extensively fractured, completely weathered rock occurs at
considerable depth (see drillholes 1, 3, 4, and 5).

Masson Formation
The Masson Formation is represented by the Acacia Gap
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Bureau of Meteorology, Northern Territory).

Tongue, which is 1200 m thick in the Manton Dam area
(Walpole & others, 1968). It consists mostly of quartzite
(silicified quartz greywacke), but contains some interbedded
phyllite. Beds of quartzite are commonly 2-7 m thick; graded
bedding, and cast and load structures, are common, and the
rock is made up of silicified, poorly sorted, subrounded
quartz grains. Extensive areas of scattered or continuous
low-lying hard strong blue-grey quartzite are common at the
surface.

The interbedded phyllite is carbonaceous in places but is
more commonly bleached; it is not well exposed.

The Acacia Gap Tongue is contemporaneous with the
Golden Dyke Formation, and interfingers with it to the east
and northeast of the area mapped.

Petrel Formation

The Petrel Formation is probably Late Jurassic, and is
generally not more than 15 m thick; it is exposed at a few
isolated localities as continuous prominent outcrops of dark
red-brown, moderately hard, moderately strong, coarse-
grained, well-rounded ferruginous quartz sandstone. The
rock is cemented by iron oxides at the surface — a
weathering feature, possibly associated with lateritisation
(see Appendix 2). A few metres below the surface the rock isa
friable, weak, soft, kaolinitic sandstone. In outcrop the
sandstone is gently folded, and at some localities appears to
be locally unconformable below the Darwin Member of the
Bathurst Island Formation.

Darwin Member of the Bathurst Island Formation
The Darwin Member comprises two distinct units of
Lower Cretaceous rocks: a lower nearshore marine unit of
yellow fine to medium quartz sandstone; and an upper,
offshore marine unit of white siliceous siltstone made up
predominantly of radiolarian skeletons.
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to the irregular jointing the rock has in some places. At the
base of the unit, rounded pebbles of quartz are commonly
incorporated in the siltstone; elsewhere a layer of grit above
the unconformity between the siltstone and the underlying
Lower Proterozoic rocks is probably the lateral equivalent of

The sandstone unit is more extensive in topographically
low-lying areas, where it forms extensive moderately hard,
moderately strong, low-lying exposures little affected by
weathering.

The siltstone unit is extensive throughout the Darwin
region, where it forms scarps and cliffs. It is commonly a
hard strong white fine-grained siltstone that has orange-
brown limonite-stained irregular spheroidal fracture
surfaces. These spheroidal fracture surfaces may be related

the lower fine sandstone unit.

The upper unit was lateritised during the formation of the
Tennant Creek land surface, and has developed the standard

lateritic profile (see p.11).
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GEOMORPHOLOGY AND LATERITISATION

GEOMORPHOLOGY geomorphological development which can be traced back as

Low relief has retarded the processes of erosiontosuchan  far as Middle Jurassic time. At that time the form of the
extent that large remnants of ancient land surfaces have been  landscape was probably similar to that of today, with
preserved within the area. The distribution of these remnants ~ quartzite and siltstone forming the high ground, siltstone

is shown in Figure 6.

The Darwin East area contains evidence of  beneath the low-lying areas (Fig. 7-1).

NT/A/582

and shale underlying the dissected plains, and dolomite



1. Middle Jurassic land surface
Land area — folded and eroded Lower Proterozoic rocks; mature landscape

Sw
A

2. Late Jurassic — Neocomian
Unconformable deposition of coarse-grained, friable, quartz sand (Petrel Formation).
High-energy environment, transgressive sea; shoreline, marine, and fluviatile conditions

Late Jurassic lang Surface

3. Early Cretaceous (Aptian)
After a brief regression, locally unconformable deposition of fine-grained quartz sand (lower unit of Darwin Member).
Medium-energy environment, transgressive sea; near-shore marine

Aptian land surface

4. Early Cretaceous (Aptian)
Conformable deposition of radiolarian silt (upper unit of Darwin Member). Low-energy environment; offshore marine

5. Early Cretaceous (Albian) land surface
Uplift, and erosion by pediplanation. Major landscape-forming event; minor internal drainage;
formation of subsidence dolines and basin-like depressions

Central  plateay

Fig. 7. Geomorphological development of the Darwin East area



6. Late Cretaceous (Cenomanian) to middle Tertiary (Miocene) land surface
Lateritisation, major chemical weathering event; minor landscape-forming event; formation of the standard lateritic profile;
filling of dolines with lateritic clay; formation of lagoons

Sw
A Ephemeral a

o

Marlows
Lagoon

7. Middle to Late Tertiary (Miocene to Pliocene) land surface
Erosion by fluvial processes; major landscape etching; lowering of base (sea) level;
cooler climate; formation of broad drainage channels

Ephemeral lagoons
o~ Iy o402,

Howard River

8. Quaternary (Pleistocene) land surface
Deposition by fluvial, colluvial, and aeolian processes; major rise in sea level; formation of laterite in seasonally flooded areas;
drowning of river mouths; deposition in estuaries and broad drainage channels

Ephemeral lagoons
s

A

Marlows

= Lagoon Howard River

R =N e
77772250\

9. Quaternary (Recent)
Minor erosion by fluvial processes; minor fall in sea level; slight cooling of climate; formation of estuarine swamps

Ephemeral lagoons

Drainage

depressions Kings Creek

Howard River
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Alluvial clay, siliceous
sand, planosol

; i 7 Alluvial clay, yellow lateritic '
Tert I (4
ertiary alluvium m Poctzolle a6l Acacia Gap Tongue

Upper Lateritised radiolarian siltstone Golden Dyke Formation|:| Siltstone and shale
- ST i Coomalie Dolomite E Dolomite

Lower uni Fine-grail
u nD ine-grained sandstone gl SeaJavel

Quaternary alluvium Petrel Formation Coarse-grained sandstone

Quartzite and siltstone

Bathurst Island
Formation

Darwin Member

based on a diagrammatic section through line A-B in Figure 6.



(a) Formation of subsidence dolines

Continued solution. Collapse

g

<————— Doline 40-200 metres ——————

- 20-50 metres ‘ ertical drainage -~ - ° Darwin Member . -
- (approx) ; 'sg‘ron? v:'mca. rsl'n..sge . * (Bathurst Island Formation)
\ %)

YV

R
At

N\

(b) Formation of broad drainage basins

ANV
SR

:
_:I" \%“g'.:v-.
N

Continued solution. Collapse

R

10-20metres (approx) .~ - - " .t . - .

- . Darwin Member . .
A VYY)

s
’ et Moy \ 3
lomit
" strong lateral solution \\\\\\:

4 50-100 metres (approx) ———

(c)

Formation of perennial lagoons

Infilling with lateritic clay

e

continued internal drainage

e H a8 200-2000 Miaties =i

Perennial lagoon

Lateritic clav/

. -— 5
lateral -

_ groundwater .\, * DY
_movement - -\ - - "N\ .- .

3 .+ " Darwin Member -

’
NT/A/581
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The Late Jurassic sea inundated the low-lying coastal
plains and deposited a transgressive unit of nearshore coarse
sands (Petrel Formation; Fig. 7-2). Drilling and mapping in
the Darwin East area indicates that the distribution of the
Petrel Formation is limited to what appear to have been
surface depressions in the Middle Jurassic land surface.
Consequently, this formation is generally underlain by
poorly consolidated soil, sand, or clay, and commonly at
greater depths by dolomite (Coomalie Dolomite).

After a brief regression, the sea level rose again during the
Aptian and further inundated the Middle Jurassic land
surface, resulting in the deposition of deeper-water fine sand
over much of the lower and intermediate ground (lower unit
of the Darwin Member, Fig. 7-3). By the late Aptian the
entire Middle Jurassic land surface was submerged beneath a
low-energy epicontinental sea which deposited silts and
muds composed predominantly of radiolarian skeletons
(upper unit of the Darwin Member, Fig. 7-4).

The once extensive veneer of sediments deposited during
the Mesozoic was uplifted, and eroded by pediplanation
during Early Cretaceous time to form the main
physiographic features of today (Fig. 7-5).
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Lateritisation from Late Cretaceous to middle Tertiary
time produced a weathering land surface characterised by the
development of the standard lateritic profile (Whitehouse,
1940; Fig. 7-6). This weathering land surface has been
referred to as the Tennant Creek Surface by Hays (1967), and
the Bradshaw Surface by Wright (1963).

Erosion by fluvial processes during the middle to Late
Tertiary etched the older land surface, modified the major
physiographic features, and removed all or part of the thick
lateritic profile from many areas (Fig. 7-7). This largely
erosional land surface has been referred to as the Wave Hill
Surface by Hays (1967), the Maranboy Surface by Wright
(1963), and the Koolpinyah Surface by Williams (in Story &
others, 1969).

A depositional land surface further modified the older
land surfaces during the Quaternary (Fig. 7-8); it has been
correlated with higher sea levels and has been referred to as
the Koolpinyah Surface (by Hays, 1967) and the Tipperary
Surface (by Wright, 1963). A Recent land surface, correlated
with a minor fall in sea level, has exposed extensive areas of
Pleistocene deposits (Fig. 7-9).



Subsidence dolines and lagoons

Subsidence dolines are collapse structures caused by the
downward settlement and collapse of material into solution
cavities and channels. This process is shown diagramatically
in Figure 8a. Dolines are karst features (internal drainage
sinks), and are widespread within the area because cavernous
dolomite is extensive at depth. Drilling has intersected
solution cavities in thisdolomite up to 1.5 m high (drillhole 2,
62-63.5 m); however, the poor core recovery in hole 7 (from
65-73 m) suggests that larger cavities may be present.

Drilling results indicate that the structure of the dolomite
and the thickness of the beds overlying the dolomite
influence the size and shape of the doline. Where dolomite is
overlain by thin beds of the Darwin Member — say 20 m
thick — small (about 40 m across) individual dolines form.
Where these beds are thicker — say 50 m — the dolines
formed are larger and usually composite, consisting of two or
more adjacent dolines. The composite doline structures
forming Marlows and Knuckeys Lagoons consist of two and
five dolines, which are about 500 m and 2000 m across
respectively.

Where dolomite is at still greater depths — say 100 m —
beneath Lower Proterozoic siltstone and shale, broad
shallow basin-like depressions of irregular shape have
formed. The mechanism for the formation of these shallow
basins is shown diagrammatically in Figure 8b. Cemetery
Plain is a good example of such a basin-like depression and is
about 2000 m across.

Subsidence dolines within this area were internal
groundwater drains during initial pediplanation in Early
Cretaceous time (see p.10). The thickness and impermeable
nature of the highly plastic clay intersected by drilling into
the floor of several of these dolines (more than 13 minauger
holes 24 and 25) suggests that downward drainage through
them is no longer possible.

The clay at the bottom of the dolines is alluvial in origin; it
was probably deposited just before the major period of
lateritisation, when a yellow lateritic podzolic soil profile
developed on it. It has provided an impermeable seal, which
has transformed a number of dolines into perennial and
ephemeral lagoons. This process is illustrated in Figure 8c.

The water-levels in these lagoons are thought to reflect the
level of the potentiometric surface throughout the wet season
and for much of the dry season; this is because water can still
move laterally through the sides of the lagoons. However, the
clay lining the lagoons retards leakage to the lowered
groundwater-level during the latter part of the dry season.
Depressions with minimal or no clay lining — such as
Churcher Lagoon, Cemetery Plain, and a number of other
basin-like depressions — are ephemeral lagoons only during
and for a short time after the wet season.

Both perennialand ephemeral lagoons store large amounts
of water during the wet season; where they occur within an
open drainage system they tend to regulate runoff to a certain
extent. Lateral leakage from these lagoons charges the
groundwater aquifers throughout the periods of high water-
levels.

PRODUCTS OF LATERITISATION

Lateritisation has been the dominant weathering process
in the area, and was most intense during the development of
the Late Cretaceous to middle Tertiary land surface. The
term lateritisation, and the products resulting from this
process, are defined in Appendix 2.

Standard lateritic profile

The standard lateritic profile is widely distributed
throughout the area and comprises three distinct zones: an
uppermost ferruginous zone, an intermediate mottled zone,
and a lowermost pallid zone.

The ferruginous zone is made up of orange to red-brown,
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partly pisolitic, partly vesicular or nodular, earthy (massive,
porous) soil, and may be up to 5 m thick; it shows no trace of
the structure or fabric of the parent rock from which it was
derived, and it grades downwards over about | m into the
mottled zone. The mottled zone comprises a red-brown and
white, ferruginised and leached, highly weathered siltstone
or sandy siltstone layer, which typically develops a
honeycomb structure and may be up to 3 m thick. This zone
usually merges into a pallid zone, which comprises a
bleached white, pale yellowish white, or pale greenish white
kaolinitic highly to completely weathered siltstone or sandy
siltstone layer. An exception is where the mottled zone is
unconformably underlain by older rocks; these are not
usually as susceptible to lateritisation, probably because they
do not have the initial required permeability.

Within the area mapped, this standard lateritic profile has
been observed only on the upper unit of the Darwin Member,
and is preserved only in places that have undergone relatively
minor erosion since the time of its development. This is
probably because the upper unit of the Darwin Member is
the only unit within the area that has the porosity,
permeability, and thickness required for the formation of the
standard lateritic profile (Stewart, 1956). However, a weak
mottled zone which bears little resemblance to the standard
lateritic profile has developed on completely decomposed
Lower Proterozoic siltstone and shale in some places.

Erosion, exposure, and weathering of the standard
lateritic profile has given rise to four distinct derivative
products. These are known locally as ‘laterite’, ‘weathering
laterite’, ‘porcellanite’, and ‘conglomeratic laterite’.

Laterite

Laterite is sedentary concretionary ironstone that forms
where poor drainage and seasonal flooding has rendered the
ferruginous zone of the standard lateritic profile susceptible
to secondary iron enrichment. Groundwater transfer of iron
probably plays an important role in the formation process.
Laterite has also been called ‘groundwater laterite’ and
hardpan; it is probably still forming in places at the present
day.

Weathering laterite

Weathering laterite is the hardened mottled zone which
forms where the ferruginous zone has been removed by
erosion. This zone varies in hardness depending on the extent
to which it is indurated by silica and iron. Some weathering
laterites are very hard in the dry season, but softer when
continuously saturated during the wet season.

Porcellanite

Porcellanite is the hardened pallid zone which has become
intensely silicified on exposure. Porcellanite has a tendency
to develop vertical cracks similar to columnar jointing. It
forms where both the overlying ferruginous and mottled
zones of the standard lateritic profile have been removed by
erosion.

Conglomeratic laterite

Conglomeratic laterite is an iron-cemented conglomerate
made up of redeposited laterite and rock fragments. The
ferruginous cement was probably formed by groundwater
transfer of iron within the profile as a result of fluctuations in
the water-table. It is found in the southern part of the area
among the mangroves and is thought to be of Pleistocene
age.

RELATION OF GEOMORPHOLOGY AND LATERITISATION TO
THE DISTRIBUTION OF THE SOIL TYPES

Geomorphology and lateritisation have strongly
influenced the distribution of the various soil types. This is
because, in addition to initial lateritisation, each subsequent,
predominantly erosional or depositional land surface since
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that time has had an associated minor local complementary
depositional or erosional phase. The dominant landscaping
and main soil type associated with each land surface are
shown in Figure 6.

The two dominant soil types within the area — the
red-brown lateritic podzolic soil and the lateritic red earth —
represent the ferruginous zone and the partly truncated and
weathered ferruginous zone of the standard lateritic profile

Fig. 9. Generalised soils map.

phases of the Pleistocene land surface.

NT/A/584

respectively. Gravelly and sandy earths represent locally
deposited colluvial soils associated with fluvial erosional
processes operating during the middle to Late Tertiary.
Lithosol and weathering laterite are the soils associated with
the erosional phases of the Pleistocene land surface.
Planosol, eolian and alluvial siliceous sand, and cracking
clay represent the soils associated with the depositional



SOILS

CSIRO mapped the soils in the Katherine-Darwin region
for the North Australian Development Committee (Stewart,
1956), and land units in the adjacent Adelaide-Alligator
rivers region (Story & others, 1969). Land units, partly based
on soil type, were mapped in the Darwin East area for the
Land Conservation unit, Animal Industries and Agriculture
Branch of the former Department of the Northern Territory,
by Howe & Dunlop (1973).

Twelve distinct soil types, each with characteristic
engineering properties, are recognised on essentially
pedological criteria; most of these have been described in the
‘Handbook of Australian Soils’ by Stace & others (1968).
They were mapped individually in most places, but were
mapped together for expediency where several soil types are
closely associated. The distribution of individual soil types or
associations is shown in Figure 9. Table 2 summarises the
various engineering, pedological, and geomorphological
characteristics of each soil type or association.

Soils within the area can be grouped into two broad
categories: soils directly related to the processes of
lateritisation, and other soils.

LATERITIC SOILS

Red-brown lateritic podzolic soil

The essential feature of this soil is the strong texture
contrast between the A and B horizons. The upper A horizon
consists of pale grey gravelly sand or silt, generally 30-60 cm
thick, that may be underlain by a nodular pisolitic or
concretionary ironstone layer. Beneath this the B horizon
consists of a red-brown ferruginous, low to medium
plasticity, friable, porous clay layer, up to 5 m thick, which
may have greater plasticity with increasing depth; it contains
roughly equal amounts of kaolinite and illite (Stewart, 1956).
Below the B horizon, a mottled weathering laterite or silty
clay overlies kaolinised highly to completely weathered
bedrock. This soil represents the upper ferruginous zone of
the complete, uneroded standard lateritic profile.

Yellow lateritic podzolic soil

This soil type is distinguished by the strong texture
contrast between the A and B horizons. The upper part of the
A horizon is a highly organic silt or sandy silt, dark grey to
black, that merges into a pale grey to white sandy lower A
horizon. Beneath this the B horizon comprises a mottled
yellow and grey, red and grey, or red and yellow medium to
high plasticity clay layer. The clay layer is commonly
underlain by completely weathered rock with the
composition of sandy clay. This soil typically occurs in
poorly drained, seasonally flooded areas, and is the
hydromorphic equivalent of the red-brown lateritic podzolic
soil.

Lateritic red earth

This soil type is distinguished by its massive red-brown
earthy appearance — that is, a dull mat or dusty porous
appearance on the face of freshly broken soil. It exhibits only
weak profile differentiation with gradual or diffuse
boundaries. In the typical profile a darker organic A horizon
of gravelly, silty fine sand overlies a more clayey,
predominantly kaolinitic B horizon of gravelly, silty, or
sandy clay or clayey fine sand. Iron pisolites are common
throughout the profile.

Lateritic red earth commonly represents a partly eroded
standard lateritic profile, and therefore is normally underlain
by a mottled and pallid zone that weathers to clayey sand (see
p.11). It is widely distributed through the area and is

generally confined to areas underlain by the upper unit of the
Darwin Member.
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Laterite
Laterite forms a hard crust (hardpan) on the surface, but is

normally underlain by softer, pisolitic ferruginous sand (see
p.11).

Weathering laterite

Weathering laterite is the exposed mottled zone of the
standard lateritic profile (see p.11).. It commonly occurs in
association with skeletal soil and rock outcrop at the margins
of the plateau. Mottled zone material (ferruginised siltstone)
is a soil only in the sense that it can be readily excavated
mechanically where it is in contact with water for some time;
in places it has hardened on drying from a gravelly, clayey
sand or gravelly, clayey silt to a hard rock-like material.

OTHER SOILS

Lithosol

Lithosol is a stony or gravelly residual skeletal soil lacking
horizon development other than minor organic matter that
has accumulated at the surface. It generally forms in
association with weathering laterite at the plateau margins,
or on the sheet-eroded coastal plain remnants in association
with rock outcrop.

Planosol

Planosol is a two-layered soil that comprises an upper fine
sandy silt or silty fine sand layer of alluvial or eolian origin
which overlies a clay pan, weathering laterite pan, or laterite
hardpan. It forms in the broad drainage channels in
association with siliceous sand, and at the margins of the
emphemeral lagoons in association with laterite or yellow
lateritic podzolic soil.

Siliceous sand

This soil type is characterised by its quartzose
composition, uniform texture, and absence of horizon
differentiation, except for a darker upper layer due to the
accumulation of organic matter where the surface layer has
been stabilised by vegetation. Siliceous sand is white or pale
grey, has a fine to medium sand texture, and occurs as a
residual soil over silicified dolomite or quartzite; elsewhere it
is alluvial or eolian.

Gravelly and sandy earth

This soil is characterised by its uniform grey-brown earthy
profile of gravelly sand. It is the coarser, uniform-textured
equivalent of the red earth, but is younger and mostly
underlain by Lower Proterozoic siltstone, mudstone, or
shale.

Cracking clay soil

This soil comprises a dark grey organic high-plasticity clay
layer overlying a light grey rusty mottled layer with various
textures. The high-plasticity clay layer has very high
shrinkage characteristics and is dominated mainly by
montmorillonite with lesser amounts of illite and kaolinite. It
is saline and alluvial in origin.

The soil occurs on the gently sloping to flat, broad, low-
lying estuarine swamplands such as Milners Swamp,
Noogoo Swamp, and those swamplands associated with the
Howard River (Fig. 9). These swamps are regularly flooded
during the wet season; during the dry season they develop
shrinkage cracks at the surface which may extend down to
the depth of waterlogging, about 80 cm.

Sandy clay
This pale yellow sandy clay soil was examined only at the



surface. It occupies a considerable pant of the sowhern
mangrove [ringe, adjacent to the Elizabeth River and Easi
Arm i the Gdal zene. The distribution of this sandy clay is
relatcd o the occurrence of silicificd delomite on the
adjpcent land arcas. This soil drains readily betwesn tides

and does ol restrict access.

A proundwater atady of the arca was completed by the
Water Resources Branch of the former Department of the

GROUNDWATER

Morhern Territory in May 1974 (Kingwell & others, 1974),
BM R made further investigations and established s network

Ceganie clayey sl

Organic clayey silt was sampled to a depth of only Sheem. 1L
bins a1 uniform texture, 18 pabe grey, and -'.H.'l:'upi.u the §oithern
mangrove fringe in association with samdy clay soil. [ has
poor mlermal dratnape charactenstscs and lends to pond

water al the surface in local deprsssions bBetween tides. In
places, the low bearing strength of this soil restricts access on

faor.
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al apen, slotied-casing piezometers. Monthly groundwater
observations were made from May to December 1974 by the
Mines amd Wailer Resources Brapches of the former
Department of the MNorthern Territory: readings for
individual piczomeders are given o Appendix 2 {on
microfiche). Rainfall for the 1973-74 and [974-75 wei
sehsons ia shown in Figure 4,

GROUNDWATER DCCURRENCE _ _

Groundwater accurrence through the Darwin Exst area is
largely controlled by the distnbution and aguifer
characteristics of the soil and rock Lypes.

The Lower Proterozoic siltstone and shale are relatively
impermeable and only transmit small quanues  of
groundwater. Quartzite is slightly more permeable owing 1o
fraciures within the rock mass. Dabomite commonly
provades a pooad agquifer for groundwater.

The Lower Cresacepus siltstone 8 generally poreus and
permeable; ils motthesd zone, as a result of a pervading
honeycomb structure formed during lateritisation, behaves
as & highly permeable aquifer. The silistone is underkain in
places by clean coarse-grained sand, grit, or weakly
consolidated frinhle sandstone which is permeable. In much
ol the central part of the arca, groundwater infilirating the
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Fig. 10. Diagrammatic sections showing the formation of springs: (A) at the southern escarpment; (B) where a thick colluvial mantle
abuts the escarpment.

siltstone is prevented from flowing to greater depths by the  groundwater that moves laterally through, and along the
underlying, relatively impermeable Lower Proterozoic  base of, the upper siltstone unit of the Darwin Member.
siltstone and shale. Thus groundwater moves laterally either ~ Groundwater emerges at the escarpment through the most
along the unconformity within a sand, grit, or sandstone  permeable path (Fig. 10a): either the honeycomb structure of
layer, or in the mottled zone of the overlying siltstone (Fig.  the mottled zone, the basal conglomeratic layer in the upper
10). unit of the Darwin Member, or, less commonly, the upper

There is good infiltration of rainfall into the lateritic soils  fractured surface of the highly to moderately weathered
throughout the area; the sandy and earthy soils are very  Lower Proterozoic rocks.

permeable; the silty soils have only moderate permeability; Surface water infiltrates colluvium on the pediment

and the clayey soils have a low permeability or are practically  adjacent to the escarpment, and springs issuing from the base

impermeable. of the slope also charge the colluvium. Within the colluvium,

water moves along the more permeable layers until these

SPRINGS intersect the surface, and water issues from the ground as a
During the wet season, numerous springs appearalongthe  spring (Fig. 10b).

plateau escarpment immediately to the south of the Stuart A large number of springs were located in March 1975;

Highway. These springs convert adjacent broad drainage  some had been observed previously by the Water Resources
channels into swamps during, and for some monthsafter,the  Branch. All known springs in the area are shown in Figure
end of the wet season. The flow of springs is maintained by &8
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Fig. 11. Reduced water-levels and potentiometric surface contours (after Kingwell & others, 1974).

Branches’ piezometer measurements made between June and
GROUNDW - . . .

0 RELRLEVELE AND SHE POTENTIOMEIRIC December 1974 are listed in Appendix 4. They show that

SURFACE y :
) ) fluctuations of water-levels are greatest beneath high
A potentiometric surface contour map was drawn up from ground, and that beneath low ground the potentiometric
groundwa}er—levels for May 1974 by the Water Resources surface is either just below or at the ground surface
Branch (Fig. 11); from these contours the hydraulic gradients throughout the year. Beneath most of the area the depth to
prevailing at that time (based on available data) can be the potentiometric surface in the wet season is about
calculated. The combined Mines and Water Resources 1.5-2.5 m; near the end of the dry season this surface subsides
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Fence diagram, location
of sections (see Fig 13)
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Topographic contour
(interval 10 metres)

Potentiometric contour with value
in metres above Darwin Town Datum

Auger hole
Rotary core hole
Quarry

Creek

Area subject to inundation

e

Major road, sealed

Minor road, sealed

==== Road, unsealed

= Building

Fig. 12. Potentiometric contours for August 1974 in the central part of the area.

18



Horizontal scale
02 04 0-6 08 10 km

Vertical exaggeration = 20

Note: vertical scale on diagram gives height
in metres above Darwin Town Datum

NT/a/588

SOIL TYPE

Laterite
Lateritic red earth
Gravelly and sandy earth

Mﬂ]]] Planosol
m Red-brown lateritic podzolic soil

Yellow lateritic podzolic soil

ROCK TYPE
Darwin Memb Radiolarian siltstone

G°}zﬁ;g‘{§: E Siltstone, shale, and mudstone

—— —— Potentiometric surface as ed in D ber 1974 by WRB

-~~~ Water-level in lagoon as observed in March 1975

10 (=3 Direction of groundwater flow
Fsoyr 0 0 ===sEs Boundaries between soil units
Unconformity
ﬁ Auger hole

Fig. 13. Interpretative fence diagram showing potentiometric levels and direction of groundwater flow in relation to the distribution of
soil and rock types.
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to 6-7 m at an average rate of about 0.5 m per month. The
potentiometric surface is thought to reach its maximum in
February or March of most years, depending on the rainfall
distribution. The greatest depth to the potentiometric
surface is beneath the higher ground at the end of the dry
season.

Groundwater readings from the piezometer network have
enabled a more detailed potentiometric surface map to be
drawn up for the central part of the area (Fig. 12), where
spring activity during the wet season is most pronounced.
From this map the groundwater catchments can be defined,
and the origin of the springs determined. Figure 13, a
diagrammatical three-dimensional representation of the
central part of the area (Fig. 12), shows a potentiometric
surface for December 1974 and water-levels in the lagoons
for March 1975. It illustrates likely groundwater conditions
for much of the wet season, and the arrows indicate the
direction of groundwater flow.

Figures 12 and 13 show that the groundwater catchments
of some springs on the southern escarpment may be very
extensive; the catchments include some of the ephemeral
lagoons close to the Stuart Highway, and leakage from the
lagoons at times of high water-level probably recharges the
groundwater catchments of the springs. Leakage from
lagoons when they are close to their maximum levels will
significantly change the potentiometric surface; this will have
a marked effect on the size of the groundwater catchment for
the various springs because the groundwater divide is not
pronounced until the lagoons reach their maximum levels.

To establish beyond all doubt that some lagoons do
recharge groundwater supplies to the springs on the southern
escarpment during the wet season, the following measures
would be required:

(1) an accurate survey of the piezometer network;

(2) the establishment of height datum posts at all perennial
and ephemeral lagoons; and

(3) the recording of water-levels every month for a year —
particularly between January and April, when levels are
at a maximum — even though access might make the
measurement of water-levels difficult and time-
consuming.

The hypothesis that springs are fed by fault-transmitted
artesian water was assessed, but the potentiometric surface
shows no configuration that could be ascribed to water
emanating from fault zones in the area.

MCMINNS BOREFIELD

McMinns Borefield, 7 km east-southeast of the
acquisition area'’s southeastern corner (Fig. 1), is in the
Lower Proterozoic dolomite (Coomalie Dolomite); it has
provided a small proportion of Darwin’s water supply in the
past.

Urban development of the Darwin East area has been
considered likely to cause pollution of the McMinns
underground water supply. Although potentiometric
contours within the acquisition area (Fig. 11) show that there
is no significant hydraulic gradient towards McMinns
Borefield, large drawdowns in the McMinn area could create
such gradients if hydraulic continuity were to exist between
the aquifers of the two areas. However, geological mapping
indicates that folded, relatively impermeable, interbedded
quartzite and siltstone occur at or near the surface — and
extend to considerable depth — between the McMinns
Borefield and Darwin East areas; these are regarded as a
permeability barrier to groundwater movement between the
two areas. Recharge of the borefield is more likely to come
from the adjacent rocks of higher permeability such as
dolomite, rather than from the Darwin East area. So urban
development at Darwin East is unlikely to cause pollution in
McMinns Borefield.

DRAINAGE

A surface hydrology and drainage study is included in a
report prepared by the Water Resources Branch (Kingwell &
others, 1974). In addition, a preliminary regional stormwater
drainage report was prepared for the Department of
Housing and Construction by the consultants Willing,
English, and Devin (Aitken, 1974). A brief description of the
natural drainage within the various surface water catchments
is included here.

CATCHMENT DRAINAGE

Kingwell & others (1974) divided the Darwin East area
into a number of surface water catchments. A modified
version of their figure (Fig. 14) shows that the extent of
surface water and flooding in the wet season under
natural drainage conditions closely approximates the
distribution of the azonal planosol soil (Fig. 9).

Milners Creek catchment

Milners Creek has the most extensive catchment, which
includes much of the central plateau. A number of
interconnecting, open, unlined drains have been excavated in
this catchment at Churcher Estate, and these have modified
the natural drainage to some extent.

The catchment includes the Knuckeys-Ironstone Lagoons
system. Once the storage capacity of this system has been
exceeded, water flows eastward through a culvert beneath
Thorak Road to Cemetery Plain — a broad shallow basin or
ephemeral lagoon which in the wet season covers an
extensive area to an average depth of about one metre. Once
the storage capacity of this plain is exceeded, water flows
overland ina southerly direction into Churcher Lagoon (Fig.

15) and into drainage channels in Churcher Estate. The
channels increase surface drainage during the wet season, but
have little effect on some adjacent soils — e.g., yellow
lateritic podzolic soil. The main drainage channel in
Churcher lagoon has a marked effect on the potentiometric
surface of the surrounding area while water continues to flow
in it during the dry season (Fig. 11). Water from Churcher
Lagoon continues in an easterly direction and is joined by
water flowing from the small ephemeral lagoons to the
southeast, between the railway and the Stuart Highway, to
form Milners Creek, which flows northwards to Milners
Swamp.

Hudson Creek catchment

The Hudson Creek catchment comprises an extensive
network of broad drainage channels and a perennial lagoon,
Marlows Lagoon. During the wet season and for some
months afterwards, many of these drainage channels receive
seepage from the southern edge of the escarpment; Marlows
Lagoon receives some seepage from a source to the south.
These broad channels are naturally swampy during the wet
season, and the underlying silty soils (planosols) have very
low shear strengths when saturated. The position is
aggravated by the poor internal drainage of these soils, and
so they tend to remain boggy in the dry season for as long as
springs are providing seepage water.

Other catchments

Though other catchments within the area also contain
broad ill-defined drainage channels, seepage problems do
not occur to the same extent; however, these channels remain

20



Z  Jungle
-
= HOLMES
UNGLE | |
CATCHMENT |
\/\/,) \
s,
272Gt

MILNERS
CREEK
CATCHMENT

\ 3
HUDSON
ey
CREEK

—16

305’

2000 metre grid ticks are based on a metric grid produced by the
Lands and Survey Branch, Department of the Northern Territory.
Grid values are shown in full only at the north-west corner

of the map. Contour heights are based on Darwin Town Datum

| |

KINGS CREEK
CATCHMENT

|
I
|
I
|
|
\
|
|
l

% | HOWARD RIVER
% CATCHMENT

= = Catchment boundaries

Areal extent of surface flooding
during the wet season

<— <— Direction of natural surface-water flow

eseseesee Open drains

- =~ Dijrection of modified surface-water flow

Fig. 14. Map of natural surface drainage.

wet and boggy during the wet season under natural drainage

conditions because of the low gradients and the large amount
of water that is to be drained.

Mangrove fringe 7
The portion of the southern mangrove fringe underlain by
sandy clay soil is well drained between tides; however,
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drainage of the areas underlain by organic clayey silt is often
not as effective, and water may pond between tides.

Estuarine swamps

The estuarine swamps are covered with extensive sheets of
brackish or fresh water for much of the year. They have a
poor natural drainage, because of the prevailing low
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Fig. 15. Water entering the western end of the main channel that was excavated through Churcher Lagoon — looking east, March 1975
(250825E, 623375N in Fig. 9). (GB/505)

gradients and the poor internal drainage characteristics of
the underlying heavy clay soils.

CATCHMENT DRAINAGE PROPOSALS

Milners Creek catchment proposals

Two proposals to drain the Milners Creek catchment have
been put forward by consultants : a conventional stormwater
system of channels and buried pipes to maximise runoff and
groundwater interception; and a less conventional scheme
incorporating retardation basins that would store water
temporarily after heavy rainfall (Fig. 16). The latter scheme
is a modification of the existing natural drainage, in which a
high degree of groundwater recharge contributes to the
extensive seepage on the southern escarpment — in the
adjoining Hudson Creek catchment. Because the
groundwater divide lies to the south of Cemetery Plain and
Churcher Lagoon, both these lagoons could be used as
retardation basins without affecting the southern seepage
areas.

Much of the water flooding Cemetery Plain during the
1973-74 and 1974-75 wet seasons overflowed from the
Knuckeys-Ironstone Lagoons system; however, this
overflow could readily be diverted to the north towards
Holmes Jungle. The remaining surface water flow from
Cemetery Plain could effectively be drained south to
Churcher Lagoon along natural drainage paths. There may
be some advantage in using Churcher Lagoon as a
retardation basin, for a large volume of water flows through
it. The proposed retardation basin to the east, in Churcher
Estate, does not fall within a natural waterway, and would
appear to serve little purpose. The retardation basins
proposed to the southeast of Churcher Lagoon are likely to
aggravate the seepage problems on the escarpment; a
temporary storage in this area is thought to be impracticable.

Hudson Creek catchment proposals

Seepage from the southern edge of the escarpment is a
major contributor to the drainage problems within this
catchment. Seepage could be greatly reduced by minimising
infiltration in the central part of the Darwin East area, and
by draining the ephemeral lagoons on the plateau which are
closest to the seepage areas. Methods of reducing infiltration
are given by Kingwell & others (1974) and Aitken (1974),and
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are associated with the urban development of the area. The
effect of such measures on the southern escarpment seepages
would not be known until the central part of the area were
completely developed.

One possible way of dealing with the seepage problem
would be to install specially located cut-off drains along the
base of the escarpment to intercept seepage flow; the
preferred locations of the proposed cut-off drains are shown
in Figure 16. Such drains would be expensive and possibly a
constraint to planning. Another alternative would be to align
a narrow road along the base of the escarpment and to
position the associated road drains to intercept seepage flow.
Such a road would be an effective scenic route, particularly
as consideration might be given to reserving the escarpment
area for botanical gardens, similar to those at Darwin.

The general wet, boggy conditions that exist in the broad
drainage channels should be largely eliminated when drains
to hasten surface runoff are installed. It is assumed that a
considerable proportion of each of these broad channels will
be incorporated into the drainage design as grassed
floodways; however, such grassed areas would have to be
watered during the dry season to control wind erosion.

Other catchments proposals

Other catchments are similar to the Hudson Creek
catchment in that they consist of a number of broad natural
drainage channels which have low gradients, but seepage
problems generally do not occur. Normal drainage
installations that hasten runoff should suffice to drain the
catchments during the wet season; again, broad open grassed
areas should be retained to cope with excessive water.

Perennial lagoons

Attractive natural features such as the perennial lagoons
(Marlows and Knuckeys Lagoons) ought to be preserved in
their undisturbed state, if possible, and not incorporated ina
stormwater drainage scheme. However, because of the
mosquito breeding potential of these lagoons, the
Department of Health will be obliged to treat them if urban
development is to take place nearby. Treatment may be
physical or chemical: physical treatment may include
formalisation of the lagoonal margins and deepening of
shallow-water areas; chemical treatment involves spreading
small amounts of chemical on the water surface at regular
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Fig. 16. Map of drainage propdsals.

intervals. Physical treatment would considerably upset the
natural ecology of these areas, particularly aquatic weed
growth and the Melaleuca stands in Marlows Lagoon; it
could promote leakage if the impermeable soil underlying
these lagoons were displaced.

Drains installed as urbanisation proceeds are expected to
increase runoff and reduce infiltration, which will lower the
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potentiometric surface throughout the area; this may
increase natural seepage from the perennial lagoons,
particularly if these are formalised by physical treatment. To
maintain the lagoons at an acceptable level during the dry
season, water would have to be added to them to replace that
lost by evaporation and seepage. To divert water from the
town supply may not be economical; a cheaper groundwater




supply may be available from aquifers in the underlying
dolomite. Potential aquifers should be pump-tested to
determine their yields. Water quality should be tested by
chemical analyses to ascertain the concentration of total
dissolved solids in the groundwater, and to assess its effect on
the natural vegetation (i.e., the Melaleuca stands, etc.).

If seepage from the lagoons during the dry season proved
to be excessive, consideration could be given to sealing their
sides with a clay lining.

Mangrove [ringe and estuarine swamps

A large part of the southern mangrove fringe is free-
draining between tides. Those parts of it with ponds that are
not free-draining could probably be filled with suitable
material to eliminate them as potential mosquito breeding
areas, but the feasibility of doing this would require a special
geotechnical study. Draining the estuarine swamps, if
considered desirable, would be a costly undertaking.

SEISMICITY

A map of earthquake epicentres recorded between 1900
and 1974 in the region bounded by latitudes 5°S and 20°S
and longitudes 125°E and 135°E (Fig. 17) — simplified from
an earthquake-data printout supplied by the BMR
Observatory Group — shows that nearly all recorded seismic
activity has originated in the Banda Sea, north of Australia,
and that the northern part of Australia is comparatively
stable. The larger-magnitude earthquakes recorded in this
region are listed in Table 3.

TABLE 3. EARTHQUAKES WITH MAGNITUDES (MS)
GREATER THAN 6.9 BETWEEN 1900 AND 1974 IN THE
AREA BOUNDED BY LATITUDES 5-20°S AND
LONGITUDES 125-135°E

Date (UT) ) i Distance
Geographical location Depth Magnitude from

Yr Mo Day [Lat.(°S) Long.(°E) (km) (MS) Darwin
(km)
1909 05 30 8.00 131.00 100 7.2 500
1914 07 04 5.50 129.00 200 7.0 810
1917 08 30 750 128.00 100 7.8 636
1918 11 18 8.00 127.50 190 7.8 615
1918 11 23 8.00 127.50 190 T2 615
1927 06 03 7.00 131.00 150 7.4 615
1930 03 26 750 125.50 40 T 810
1931 03 28 7.00 129.50 80 3 626
1938 02 01 5.00 131.50 33 8.2 850
1943 11 06  5.70 134.00 33 7.6 850
1944 03 31 5.60 131.00 60 7.0 770
1950 11 02 7.50 129.00 220 25 590
1950 02 14 8,00 126.60 33 7.2 690
1956 07 18 5.07 130.26 130 7.5 820
1957 03 23 554 130.97 147 7.3 770
1960 10 07 7.72 130.81 16 7.3 530
1962 05 15 744 128.30 66 7.2 630
1963 11 04 694 129.50 122 8.2 635
(1974 10 29 688 129.46 117 6.4 650)

The intensity with which an earthquake is felt at the
surface is measured on the modified Mercalli (MM) scale
(Eiby, 1966; Appendix 3); intensity decreases with increasing

distance from the epicentre and with increasing depth of the
focus. The greatest felt intensity at Darwin was probably
from the MS 7.3 earthquake at a depth of 16 km 530 km
north of the city on 7 October 1960 (Table 3). Because
intensity data for this earthquake are not available, its felt
intensity can only be estimated by comparison with the more
recent Banda Sea earthquake of 29 October 1974, for which
data are available.

The Banda Sea earthquake of 29 October 1974 had an
epicentre 650 km north of Darwin and a depth of 117 km:; it
had a body-wave magnitude (MB) of 6.5, equivalent to MS
6.4, and a felt intensity at Darwin of MM V. Damage to
concrete fixtures, toilet fixtures, and walls was reported, and
the earthquake was felt as far afield as Derby in the west,
Groote Eylandt in the east, and Dunmarra in the south. The
maximum felt intensity in Australia for this earthquake was
a single report of MM VI on Bathurst Island. No reports of
intensity were received from Indonesia, although the United
States Geological Survey in its Preliminary Determination
of Epicentres Sheet listed the earthquake as felt on Timor.

The 1960 earthquake was about 120 km closer to Darwin
than the Banda Sea earthquake, and its focus was shallower;
its estimated maximum intensity at Darwin was about
MM V — possibly MM VI. According to A. McEwin (BMR,
personal communication) an earthquake with a felt intensity
of MM V in the Darwin area can be expected at least once
every 50 years.

Buildings underlain by soft alluvial foundations or a thick
soil mantle are generally more severely shaken than those
sited on sound rock, but large buildings are not expected to
be founded on unconsolidated material in the Darwin East
area. Earthquake effects could also be accentuated where a
building is founded on competent rock which is underlain by
less competent highly or completely weathered rock — for
example, moderately weathered Lower Cretaceous siltstone
unconformable underlain by highly to completely weathered
Lower Proterozoic shale or mudstone in the Darwin East
area.

RESOURCES

Locations of the various resources within the area are
shown in Figure 18, and the suitabilities of rock and soil units
for use as resources are listed in Tables | and 2.

Coarse aggregate

Quartzite (silicified greywacke) is the only suitable rock in
the area for coarse aggregate quarrying; most production for
Darwin comes from deposits in the Darwin East area.
Between 1967 and 1974, an estimated less than 35 percent of
available reserves had been extracted, but a detailed
geological mapping and drilling program would have to be
undertaken in order to substantiate available reserves; such
work might extend resources farther north.

Alternative sources of coarse aggregate (quartzite) are
available outside the area, but farther away from Darwin.
One deposit is 30 km southeast of the city but has lower

reserves than the deposits within the Darwin East area. A
small amount is brought in by rail from a quarry near
Manton Dam about 45 km south-southeast of Darwin.
Therefore, quartzite deposits within the area constitute a
valuable resource, and the proposed closure of existing
quarries does not appear to be warranted at this time, even
though future, longer-term development may make this
necessary.

Fine aggregate

Darwin’s fine aggregate supply is coarse river sand which
is hauled from the Mary River 65 km to the southeast. Until
recently a deposit of coarse sand was worked near the
Howard River, where the sand lies beneath the upper unit of
the Darwin Member and probably forms part of the Petrel
Formation.
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Fig. 17. Earthquake epicentres in the central-north Australia/ southeast Indonesia region.

Deposits similar to that occurring near the Howard River
may be present in the Darwin East area; an auger drilling
programme would be required to prove their existence. One
area that is considered likely to contain such deposits is
southwest of Marlows Lagoon (Fig. 18).

Fine sand
Considerable quantities of fine sand (siliceous sand, Fig.9)

suitable for use in bricklayers’ and plasterers’ mortar are
being extracted from the northern part of the Darwin East
area; probably more than 60 percent of the known reserves
have so far been extracted. Fine quartz sand is a weathering
product of quartzite and silicified dolomite, and has been
concentrated by eolian or alluvial processes, or both, into
workable deposits.
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Fig. 18. Resources and constraints map.

Sand has not been won from deposits in the southern part
of the area, where it is residual and overlies silicified
dolomite; a number of these deposits may be suitable for
exploitation.

Gravel
Gravel forms in situ by the lateritisation of the Lower
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Cretaceous siltstone. Gravel suitable for pavement
construction is essentially the mottled zone of the standard
lateritic profile; however, upper ferruginous zone material is
sometimes mixed with the mottled zone to increase the
quantity of gravel available. Most areas being worked have a
lateritic red earth profile; the A horizon of this profile
(normally about 25 cm thick) is pushed aside, and the




underlying material is removed to the limit of rippability.
Mixing of the mottled zone (B horizon) with the ferruginous
zone during borrowing, loading, and placing operations
produces a sandy ferruginous gravel that has been used
under many sealed surfaces in Darwin.

Gravel suitable for sealed pavement construction has been
removed from many places in the northern part of the area; a
smaller quantity has been removed from the southern part of
the area. Most known deposits have now been fully
exploited. The restoration of areas previously worked for
gravel has not been attempted, and at present such areas are
devoid of soil cover and vegetation. Future operations
should make some provision for the rehabilitation of the
areas worked, including the replacement of some soil cover
and planting of vegetation.

Some areas from which future gravel supplies might be
readily won are shown in Figure 18; however, urban
planning considerations may preclude these areas from
exploitation.

Topsoil
Topsoil is generally regarded as a dark grey to black

organic sandy silt or silty sand that is suitable for topdressing
lawns, etc. The natural distribution of this type of soil is not
widespread in the Darwin region; it occurs as the upper layer
(A horizon) of yellow lateritic podzolic soil in the perennial
and ephemeral lagoons, and in some drainage channels. Its
distribution approximates to those areas requiring special
drainage provisions (Fig. 18).

Much topsoil will be needed to rehabilitate those parts of
the Darwin East area lacking soil. In Darwin, the upper
layers of the red-brown lateritic podzolic soil are now being
used for topsoil; this practice could be the solution for those
parts deficient in soil at Darwin East, as large amounts of this
soil are expected to be available from the central part of the
area (see Fig. 18).

Brick shale

A brick shale deposit being worked in the Darwin East
area supplies Darwin’s total requirements. Similar deposits
of weathered shale exist to the southeast of the proposed
urban development area, and, subject to satisfactory tests,
the brickmaking facility could be relocated if necessary.

CONSTRAINTS

FOUNDATION CONDITIONS

General foundation conditions for the various rock and
soil types that occur within the area are listed in Tables 1 and
2. Figure 18 shows areas that are expected to have
foundation constraints.

Geological factors affecting the construction of large
buildings

Cavernous dolomite underlies much of the area at depth.
One deep hole (about 50 m) should be drilled on each
proposed site to determine whether dolomite is present, and,
if so, at what depth. Foundations for large buildings
underlain by dolomite may require additional expenditure.

Lower Proterozoic mudstone, siltstone, and shale are
generally sound and only moderately to highly weathered
close to the surface, though in places they are completely
weathered at depth beneath the Darwin Member (see
drillholes 1, 3, 4, and S, Appendix 5).

Weakly cemented grit or conglomerate layers rest on the
unconformity between the Darwin Member and the
underlying Lower Proterozoic rocks (see drillhole 6). These
layers may not provide suitable foundations and are likely to
contain large amounts of groundwater during the wet
season. Therefore a detailed geological investigation of
foundation conditions at the unconformity will have to be

made at each proposed construction site in the Darwin
Member.

Soils affecting the construction of roads and small buildings

Planosols have very little shear strength when saturated;
however they rarely exceed 75 cm in thickness, and better
foundation conditions for small structures generally underlie
this layer. They will have to be removed and replaced before
roads are constructed across them.

Estuarine marine cracking clay soils, and the organic
clayey silts of the mangrove fringe, have poor bearing
strengths. Cracking clays should have sufficient strength to
support road embankments, but the organic clayey silts
would probably have to be replaced.

EXCAVATION CHARACTERISTICS
General excavation characteristics for the rock and soil
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types are given in Tables 1 and 2. Figure 18 shows areas
where excavation is likely to be difficult.

Geological factors affecting the excavation of building sites,
service trenches, and road-cuts.

Quartzite and, to a lesser extent, the sandstone and
siltstone of the extensive Darwin Member will be expensive
to excavate, because explosives will have to be used to loosen
them. Laterite (concretionary ironstone) can be hard at the
surface and, consequently, difficult to excavate, but it is
commonly underlain by softer, weathered (mottled zone)
material. Mottled and pallid zones of the lateritic profile can
be very hard where exposed at the surface; they are generally
not underlain by softer material and can be difficult to
excavate.

SLOPE STABILITY

Slope stability problems may arise when steep road-cuts or
deep service trenches are excavated; trenches excavated in
red-brown and yellow lateritic podzolic soils may have to be
supported and dewatered. Other soils are generally thin. The
mottled and pallid zones of the standard lateritic profile
stand up well in existing cuttings.

AREAS DEFICIENT IN SOIL

Areas deficient in soil (Fig. 18) are generally where rock,
laterite, or weathering laterite are exposed at the surface. The
quantity of soil necessary to form an adequate cover varies
from place to place, but generally a thickness of 25-30 cm
should be enough. The required soil could be borrowed from
places that contain thick red-brown lateritic soil profiles (see
Fig.18).

SPECIAL DRAINAGE PROVISIONS

Specially designed surface or subsurface drains will
probably be necessary to effectively drain the broad flat
drainage depressions, ephemeral lagoons, and areas of
seepage along the southern escarpment. Drains associated
with normal urban development — though expected to
increase runoff and reduce infiltration — are unlikely to
lower the potentiometric surface to the extent that areas with
seepage problems show any marked improvement under
very wet conditions (see p.22).



PLANNING CONSIDERATIONS

GEOLOGICAL MONUMENTS

Five sites which should be preserved as geological
monuments are indicated in Figure 19.

Sites 1 and 2 are the perennial lagoons, Knuckeys and
Marlows Lagoons, which are clay-lined, composite
subsidence dolines. These are karstic features formed by the
collapse of Lower Cretaceous siltstone into underlying
cavernous Lower Proterozoic dolomite. Site 3 is a small
subsidence doline southeast of Marlows Lagoon.

Site 4 is an interesting exposure of Lower Cretaceous and
Upper Jurassic? rocks. At this site the possibly
unconformable contact between these rocks is apparent.
Drillholes 2 and 12 were sunk at this site; hole 2 intersected
Lower Proterozoic dolomite (Coomalie Dolomite) at 40 m.

Site 5 is a road-cut exposure along the old Stuart Highway
where the ferruginous, mottled, and pallid zones of the
standard lateritic profile are exposed.

REFUSE DISPOSAL

Although rubbish (general non-putrefying waste) is
suitable fill for reclaiming mangrove fringe and estuarine
swamp areas, garbage (putrefying material) is not; the latter
could create long-term water pollution problems. The
number of suitable sites for landfill garbage disposal is
extremely limited; however, areas underlain by thick profiles
of red-brown lateritic podzolic soil should be suitable if
appropriate steps are taken to isolate the leachate from the
groundwater regime.

A multiple land-use program is proposed for areas under-
lain by deep profiles of red-brown lateritic podzolic soil:
(1) trenching methods would be used to remove selectively
the upper ferruginous soil layers for use as topsoil elsewhere
in the area; (2) clay layers within the profile would be
removed and stockpiled; (3) the lowermost gravel layer
(mottled zone) would be extracted, and, if it met required
specifications, could be used for gravel pavement
construction; and (4) the stockpiled clay would be placed on
the bottom and sloping sides of the trenches to seal them
from groundwater movement. Such an operation would
create a number of parallel, clay-lined trenches suitable for
sanitary landfill operations. Long-term pollution risks
would be kept to a minimum if runoff and groundwater
could be controlled during wet-season operations.

Areas most suited to this type . of operation could be
delineated only by a detailed augering and testing program.
Such an approach would have long-term benefits, and, once
such landfill areas were designated and appropriate
compaction and cover procedures adopted, future re-use of
the area could be planned.

ACCESS TO EAST ARM

Rock crops out in several places along the southwestern
and southern mangrove fringes — adjacent to East Arm and
the Elizabeth River. Low rock embankments founded on
some of these outcrops would provide relatively cheap, easy
access to the water’s edge for fishing, boating, etc. (Fig. 19).
Rock borrow areas are suitably located nearby.
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ALTERNATIVE SITE FOR DARWIN AIRPORT

The geological and soils mapping has indicated a
geotechnically suitable site for an airport to the northeast of
Knuckeys Lagoon, adjacent to and partly within the western
boundary of the acquisition area (Fig. 19). Special features of
the site are:

1. The area is topographically planar: there is less than | m
height variation over a length of 4.3 km; and the
proposed main runway is suitably oriented in a
northwest-southeast direction.

2. Approaches to possible runways are largely free from
high ground, and noiseexpectancy forecast (NEF)
zones associated with the approaches would be over
areas with non-geological constraints that exclude them
from urban development.

3. The site has soils that could be ripped and recompacted
to make a strong sub-base at minimum expense for the
various runways.

4. The quarries to the east of the site could provide high-
grade fine crushed rock and aggregate suitable for base
and surface course construction. Haulage distances
would be only 2-3 km on average.

5. The existing quarries and quartzite reserves would lie
within the NEF zones of the airport, and therefore
could continue operations.

6. The airport would act as a buffer zone between the
ecologically balanced coastal plains to the northeast and
northwest and the urban development at Darwin and
Darwin East.

If a decision is made to relocate Darwin airport, then a site
at Darwin East should be considered as a possible
alternative. A further, detailed investigation of the site would
have to be made as part of a feasibility study.

POSSIBLE DREDGING OF A MARINA

The tidal mangrove flats in the Hudson Creek estuary
could be dredged, and a marina constructed (Fig. 19). The
sand and silt dredged from the harbour could be used as fill
behind the suggested rock embankment flanking East Arm
(see above). As the emplacement of fill would destroy a
considerable part of the mangrove fringe flanking the
Darwin East area, it would have to be the subject of a
separate study to assess the feasibility and environmental
impact of the scheme.

LOCATION OF A SEWERAGE TREATMENT PLANT

An extensive area of sand and Lower Cretaceous siltstone
within the mangrove fringe flanking the Elizabeth River
(Fig. 19) may be suitable for locating a sewerage treatment
plant.

USE OF SEWERAGE EFFLUENT

Construction of a tidal bund across the mouth of Mitchells
Creek may facilitate the desalination of the enclosed
mangrove tidal areas, which could perhaps be farmed;
treated sewerage effluent could be used for irrigation (Fig.
19). A more detailed study would have to be made in order to
determine the feasibility of such a scheme.
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CONCLUSIONS

There are no major engineering geological constraints that
would preclude the Darwin East area from urban
development.

EFFECT OF GEOLOGY ON URBAN DEVELOPMENT

(1) Rocks within the area are of Lower Proterozoic and
Mesozoic age. The older rocks are folded and
unconformably overlain by subhorizontal younger rocks.
(2) Cavernous dolomite underlies much of the southwestern
part of the area at relatively shallow depths and extends at
greater depths to the north beneath the Cemetery
Plain/ Knuckeys Lagoon system; its presence may cause
foundation problems for large structures.

(3) Completely weathered Lower Proterozoic shale and
mudstone underlying the upper siltstone unit of the Darwin
Member were recovered in cores from drillholes on the site
of the proposed town centre; they may cause foundation
problems for large structures.

(4) Although cavernous dolomite is unlikely to occur at
depth beneath the proposed town centre, other rock types
may cause foundation problems there: possible layers of
weakly cemented grit or conglomerate at the unconformity
between the Darwin Member and the underlying Lower
Proterozoic rock, and completely weathered Lower
Proterozoic rock, may necessitate the relocation of some
large structures to more suitable sites nearby.

(5) Rock bars adjacent to East Arm are suitable for
founding embankments that would give easy access to the
water’s edge, but this scheme would have to be investigated in
more detail.

(6) A rock and sand platform that crops out in the southern
mangrove fringe may be a suitable site for a sewerage
treatment plant.

(7) Alternative quartzite quarry sites are available outside
the area, but at a greater distance from proposed urban
development. Large quartzite reserves still exist in the
Darwin East area, and these should be set aside for future
use. Relocation of quarries out of the Darwin East area
does not appear to be warranted.

(8) Excavation for services in areas where quartzite crops
out or occurs just below the surface is likely to be difficult
and expensive.

(9) There is some scope for the selective extraction of fine
aggregate, fine sand, and gravel from the area. However, the
major resource activity may well be the redistribution of
topsoil and the extraction of gravel in conjunction with
future landfill refuse disposal operations.

(10) Some features of geological interest are worthy of
preservation as geological monuments.

EFFECT OF GEOMORPHOLOGY AND SOIL DISTRIBUTION ON
URBAN DEVELOPMENT

(11) At least eight distinct geomorphological events have
occurred in the area since the Middle Jurassic. One of the
most significant events was the major period of lateritisation
that developed the standard lateritic profile during Late
Cretaceous to middle Tertiary time.

(12) Areas deficient in topsoil — that is, those areas
underlain by lithosol, laterite, and weathering laterite — will
be difficult to excavate.

(13) Areas underlain by red-brown lateritic podzolic soil
could provide the quantities of topsoil required for the area.

(14) There are no areas of thixotropic soil. Planosol has a
low bearing strength when saturated, but should not be
troublesome because it is a relatively thin soil which is
usually underlain — 0.5-1 m below the surface — by material
having a higher bearing capacity. The period of saturation
should be considerably reduced when urban drainage is
installed; however, a large percentage of areas underlain by
planosol would probably continue to act as floodways and
would not be available for recreation during the wet season.
(15) Slope stability is not expected to be a major problem,
but deep trenches through red-brown and yellow lateritic
podzolic soils, cracking clay soils, sandy clay, and organic
clayey silt soils may have to be supported and dewatered.

EFFECT OF GROUNDWATER AND NATURAL DRAINAGE ON
URBAN DEVELOPMENT

(16) The level of the potentiometric surface varies markedly
throughout the year; the high level that develops during the
wet season falls away during the following months with a loss
of water to a large number of springs along the edge of the
plateau escarpment.

(17) Groundwater catchments for the various lines of
springs are probably extensive. Recharge of these
groundwater catchments is partly attributed to many of the
lagoons in the area when the water-levels are high. No
evidence was found of springs being fed by fault-transmitted
artesian water.

(18) Spring flow may not persist for long after the wet
season when drains are installed, and infiltration is reduced
in the central part of the area; however, there are indications
that some additional drains will be required to control the
effects of seepage.

(19) Sufficient groundwater may be available from
aquifers underlying perennial lagoons to provide water for
topping up the lagoon levels during the dry season.

(20) Urban development at Darwin East is unlikely to cause
pollution of McMinns Borefield.

(21) A conventional drainage system is favoured as being
the most appropriate for the area; a system incorporating
retardation basins could increase spring flow along the
southern escarpment.

(22) Drains will reduce the time that standing water remains
in depressions in the urban development area, and so will
make a major contribution to mosquito control. Pockets in
which water is ponded between tides in the southern
mangrove fringe could be filled; the selection of a suitable fill
material, and its stability when placed, would have to be
investigated.

MISCELLANEOUS CONSIDERATIONS

(23) Very little seismic activity has been recorded in the
northern part of Australia. Most earthquakes felt at Darwin
originate in the Banda Sea area. An earthquake with an
intensity of MM V in Darwin can be expected on average at
least once every 50 years.

(24) A geotechnically suitable airport site lies partly within,
and adjacent to, the western boundary of the Darwin East
area northeast of Knuckeys Lagoon.

(25) The tidal mangrove flats in the Hudson Creek estuary
could be dredged, and a marina constructed.

(26) Sewerage effluent could perhaps be used to irrigate part
of the Mitchells Creek catchment.



RECOMMENDATIONS

The following recommendations are made:

GEOLOGY

(1) That foundation investigations of a site reserved for a
large building include at least one deep drillhole, to help the
civil engineers assess the suitability of the site for founding a
large building on it.

(2) That the present quarrying operations be allowed to
remain within the area, and reserves of quartzite be set aside
for future exploitation.

(3) That future landfill refuse disposal operations be
planned in conjunction with selective resource extraction.
(4) That investigations to locate reserves of fine aggregate
(coarse sand) be undertaken.

(5) That the feasibility of constructing embankments

adjacent to East Arm and the Elizabeth River be
investigated.
(6) That sites considered worthy of preservation as

geological monuments be preserved in their natural state.

GROUNDWATER
(7) That the piezometer network in the central part of the
area be accurately levelled, and bench-marks established at

the nearby lagoons. Water-levels in the piezometer network
and adjacent lagoons should be recorded monthly for 12
months.

(8) That the use of groundwater for maintaining water-levels
in the perennial lagoons during the dry season be
investigated.

DRAINAGE

(9) That a conventional drainage scheme which maximises
runoff be adopted.

(10) That investigations be made to determine whether
ponds during low tide in the southern mangrove fringe are
extensive, and whether they could be readily filled.

MISCELLANEOUS

(11) That the proposed alternative airport site be considered
if a decision is made to relocate the existing airport.

(12) That the possibility of dredging a small-boat harbourin
Hudson Creek be examined.

(13) That use of sewerage effluent in part of the Mitchells
Creek catchment be examined.
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Weathering of rock
Fresh
Fresh stained

Slightly weathered

Moderately weathered

Highly weathered

Completely weathered

APPENDIX 1

: No discolouration or loss in strength
: Limonitic staining along fractures;

rock is otherwise fresh and shows no
loss of strength

: Rock is slightly discoloured, but not

noticeably lower in strength than the
fresh rock

: Rock is discoloured and noticeably

weakened; N-size drill core (54 mm
diameter) generally cannot be broken
by hand across the rock fabric

: Rock is discoloured and weakened:

N-size drill core can generally be
broken by hand across the rock fabric

: Rock is decomposed to a soil, but the

Percussive strength of rock
Strong to very strong

Moderately strong
Weak

Hardness of rock
Hard to very hard
Moderately hard
Soft

Bedding

Laminated

original rock fabric is mostly  Thinly bedded
preserved Thickly bedded
APPENDIX 2

DEFINITIONS OF ENGINEERING GEOLOGY TERMS

: Cannot be broken by repeated blows

with a hammer

: Rock broken by three or four blows
: Rock broken by one blow

: Impossible to scratch with knife blade
: Shallow scratches with knife blade
: Deep scratches with knife blade

: Less than 10 mm thick
: 10 to 100 mm thick
: Greater than 100 mm thick

LATERITISATION AND ITS PRODUCTS

(Modified after Whitehouse, 1940; and Hays, 1967)

The term lateritisation, as used here, refers to all weathering and
alteration processes, pedological or otherwise, that result in the
concentration of iron oxides in a subsurface layer. If the resultant
weathering profile impressed upon the parent rock can be sub-
divided into an upper ‘ferruginous zone’, a middle ‘mottled zone’,
and a lower ‘pallid zone’, after the classification used by Whitehouse
(1940), it is termed the standard lateritic profile. Where the
ferruginous zone is easily recognisable as a separate sedentary
deposit of vesicular and concretionary ironstone, the term laterite is
used. Conglomerate consisting wholly or partly of fragments of
reworked laterite are here referred to as conglomeratic laterite.
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MM I

MM II:

MM III:

MM IV:

MM V:

MM VI

MV VII:

MM VIII:

APPENDIX 3
MODIFIED MERCALLI SCALE

Not felt by humans, except in especially favourable
circumstances, but birds and animals may be
disturbed. Reported mainly from the upper floors
of buildings more than 10 storeys high. Dizziness or
nausea may be experienced.

Branches of trees, chandeliers, doors, and other
suspended systems of long natural period may be
seen to move slowly. Water in ponds, lakes, reservoirs,
etc., may be set into seiche oscillation.

Felt by a few persons at rest indoors, especially by
those on upper floors or otherwise favourably placed.
The long-period effects listed under MM I may be
more noticeable.

Felt indoors, but not identified as an earthquake by
everyone. Vibration may be likened to the passing of
'ight traffic.

It may be possible to estimate the duration, but not
the direction. Hanging objects may swing slightly.
Standing motor-cars may rock slightly.

Generally noticed indoors, but not outside. Very light
sleepers may be awakened. Vibration may be likened
to the passing of heavy traffic, or to the jolt of a heavy
object falling or striking the building.

Walls and frames of buildings are heard to creak.
Doors and windows rattle. Glassware and crockery
rattle. Liquids in open vessels may be slightly
disturbed. Standing motor-cars may rock, and the
shock can be felt by their occupants.

Generally felt outside, and by almost everyone
indoors. Most sleepers awakened. A few people
frightened.

Direction of motion can be estimated. Small unstable
objects are displaced or upset. Some glassware and
crockery may be broken. Some windows cracked. A
few earthenware toilet fixtures cracked. Hanging
pictures move. Doors and shutters may swing.
Pendulum clocks stop, start, or change rate.

Felt by all. People and animals alarmed. Many run
outside. Difficulty experienced in walking steadily.
Small church and school bells ring.

Windows, glassware, and crockery broken. Objects
fall from shelves, and pictures from walls. Heavy
furniture moved. Unstable furniture overturned.
Slight damage to Masonry D*. Some plaster cracks or
falls. Isolated cases of chimney damage.

Trees and bushes shake, or are heard to rustle. Loose
material may be dislodged from existing slips, talus
slopes, or shingle slides.

General alarm. Difficulty experienced in standing.
Noticed by drivers of motor-cars. Large bells ring.
Masonry D cracked and damaged. A few instances of
damage to Masonry C. Loose bricks and tiles dis-
lodged. Unbraced parapets and architectural
ornaments may fall. Stone walls cracked.. Weak
chimneys broken, usually at the roof-line. Domestic
water tanks burst. Concrete irrigation ditches
damaged.

Trees and bushes strongly shaken. Waves evident on
ponds and lakes. Water made turbid by stirred-up
mud. Small slips, and caving-in of sand and gravel
banks.

Alarm may approach panic. Steering of motor-cars
affected.

Masonry C damaged, and partly collapses. Masonry
B may be damaged. Masonry A undamaged. Chim-
neys, factory stacks, monuments, towers, and
elevated tanks twisted or brought down. Panel walls
thrown out of frame structures. Some brick veneers
damaged. Decayed wooden piles broken. Frame
houses not secured to the foundation may move.

* See Categories of non-wooden construction at the end of this

Appendix.

MM IX:

MM X:

MM XI:

MM XII:

Cracks appear on steep slopes and in wet ground.
Landslips in roadside cuttings and unsupported
excavations. Some tree branches may be broken off.
Changes in the flow or temperature of springs and
wells may occur. Small earthquake fountains.
General panic

Masonry D destroyed. Masonry C heavily damaged,
and may collapse completely. Masonry B seriously
damaged. Frame structures racked and distorted.
Damage to foundations general. Frame houses not
secured to foundations shift. Brick veneers fall and
expose frames. Cracking of the ground conspicuous.
Minor damage to paths and roadways.

In alluviated areas, ejected sand and mud form
earthquake fountains and sand craters. Underground
pipes broken. Serious damage to reservoirs.

Most masonry structures destroyed, together with
their foundations. Some well-built wooden buildings
and bridges seriously damaged. Dams, dykes, and
embankments seriously damaged. Railway lines
slightly bent. Cement and asphalt roads and pave-
ments badly cracked or thrown into waves.

Large landslides on river banks and steep coasts. Sand
and mud on beaches and flat land move horizontally.
Large and spectacular sand and mud fountains.
Water from rivers, lakes, and canals thrown up on to
the banks.

Wooden frame structures destroyed. Great damage to
railway lines and underground pipes.

Damage virtually total. Practically all works of
construction destroyed or greatly damaged.

Large rock masses displaced. Lines of sight and level
distorted. Visible wave-motion of the ground surface
reported. Objects thrown upwards into the air.

Categories of non-wooden construction

Masonry A:

Masonry B:

Masonry C:

Masonry D:

Windows

Structures designed to resist lateral forces of
about O.1 g, such as those satisfying the New
Zealand Model Building By-Law, 1955. Typical
buildings of this kind are well reinforced by means
of steel or ferroconcrete bands, or are wholly of
ferroconcrete construction. All mortar is of good
quality and the design and workmanship is good.
Few buildings erected before 1935 can be regarded
as in category A.

Reinforced buildings of good workmanship and
with sound mortar, but not designed in detail to
resist lateral forces.

Buildings of ordinary workmanship, with mortar
of average quality. No extreme weakness, such as
inadequate bonding of the corners, but not
designed nor reinforced to resist lateral forces.

Building with low standards of workmanship,
poor mortar, or weak materials such as mud-brick
and rammed earth. Weak horizontally.

Window breakage depends greatly upon the nature of the frame
and its orientation with respect to the earthquake source. Windows
cracked at MM V are usually either large display windows, or
windows tightly fitted to metal frames.

Chimneys

The ‘weak chimneys’ listed under MM VII are unreinforced
domestic chimneys of brick, concrete block, or poured concrete.

Water tanks

The ‘domestic water tanks’ listed under MM VII are of the
cylindrical-iron type common in New Zealand rural areas. If these
are only partly full, movement of the water may burst soldered and
riveted seams.

Reference

EiBY, G.A., 1966 — The modified Mercalli scale of earthquake
intensity and its use in New Zealand. New Zealand Journal of
Geology and Geophysics, 9(1,2),122-9.
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APPENDIX 4

JUNE-DECEMBER 1974

Auger holes

DEPTHS (IN METRES BELOW GROUND LEVEL, DARWIN TOWN DATUM)
OF WATER-LEVELS IN AUGER AND DRILL HOLES,

Date (1974)

Auger

Hole 26

No. 4/6 27/6 24 /7 26 /8 1/10 28/10 25/11 16/12
1 3. %0 3,80 4.23 4.67 5.17 DRY DRY 2.46
2 4.47 5.12 5.42 5.79

3 7.30 7.60 7.88 8.16 8.26 8.41 8.24 5.32
4 4.37 5.16 5.91 6.81 7.75 8.40 8.35 2.77
5 0.45 0.61 0.87 1.68 3. 02 3.09 0.74 0.48
6 1.30 1.46 1.94 2.56 3. 45 4,11 3,9% 1.21
7 0.85 0.98 1.23 1.72 2.18 2.60 2.18 0.61
8 2.80 2.51 2.99 3.65 4.46 4.99 4.99 1.%6
9 0.60 0.82 1.03 1.50 2.17 DRY 1.25 0.12
10 1.30 1.90 3,05 5.10 6.10 DRY DRY 0.57
11 2.00 2.62 3. 69 4.98 6.22 6.86 7.22 1.95
12 2.42 3,10 3,83 4.81 5.19 6.65 7.28 3,99
13 1.82 2.50 3,27 4.40 DRY DRY DRY

14 4.15 4.62 5.23

15 3.00 3.66 4.34 5.10 6.28 7.51 6.56

16 1.52 1.61 2.05 2.44 2.99 %.63 0. 91

17 1.82 2.08 2.32 2.55 2.77 2.96 2.16 1.17
18 4.85 5.70 6.93 DRY DRY DRY

19 3,29 3.78 4. 41 5.08 5.65 4.95

20 1.16 1.41 1.83 2.43 2.86 2.58

21 0.99 1.37 1.98 2.42 DRY DRY

22 10.3%8 11.61 12.89 DRY DRY DRY

23 2.%2 3.32 4.88 DRY DRY DRY

24 6.18 728 8.4% 9.54  DRY DRY

25 5.47 6.73 7.90 9.07 9.87 10.35

26 2.09 2.98 4.05 5.10 5.85 5.75

27 1.09 1.61 2.89 4.25 4.98 5.3%5

28 0.49 0.93 DRY? DRY DRY DRY 1.00
29 5.54 6.6% 7.77 8.88 9.95 10.45

30 6.44 7.66 8.86 9.99 10.82 DRY

1A 4.62 5.14 5. 68 6.22 6.58 6.81 2.57
31B DR - DRY DRY DRY DRY

31C IRY DRY DRY DRY

32 1.22 2.19 DRY DRY 3,02

33 1.88 3.15 DRY DRY DRY

34 3.99 4.13 DRY

35 5.94 7.00 8,27 9.16 9.01

36 1.88 DRY DRY DRY 0.60

37 3,89 DRY DRY DRY DRY

38 DRY (UNCASED)

39 2.28 2.96 3.87 4.4% 4.61

40 3,76 4.69 5.44 5.96 6.08

A1

42 11.43 DRY DRY DRY

4% 1.6% 2.29 3,05 3,10 3.98

44 2.01 2.7% 3.64 4.27 4.%5

45 1.17 1.85 2.72 3,36 3.65

46 DRY (UNCASED)

47 5.18 6.00 6.83 7.48 7.72

48 DRY (UNCASED;

49 DRY (UNCASED :

50 4.55 5.26 6.19 6.75 6.95

51 4,03 4.62 5.37 5.90 6.09

52 DRY (UNCASED)

5% 3.05 3,70 4.37 4.75 4.78

54 3.30 337 3 .64 3.79 3457

55 5.94 7.01 8.12 9.04 9.5%

56 5.89 7.31 8.54 9.49 DR



Auger Date (1974)

Hole 26

No. 4/6 - 27/6 24 /7 26/8 1/10 28/10 25 /11 16/12

57 DRY (UNCASED)

58 7.77 8.58 DRY DRY DRY

59 9.3%9 DRY DRY DRY

60 5.25 DRY DRY DRY DRY

61 3. 31 3,82 4.33% 5.01 4.70

61A 2.08 2.24 2.48 2.65 0.87 0.00

62 2.85 3.04 %3.49 3.77 3.40 1.70

6% 1.71 1.98 2.%3 2.76 2.82 0.50

64 4.02 4.54 5.29 5.82 5.76 2.20

65 3,22 3.68 4.%4 4.96 5.38 1.25

66 5.97 6.41 6.87 DRY DRY 2.08

67 5.28 DRY DRY DRY DRY 1.72

68 - 4.27 DRY DRY DRY DRY UNDER
WATER

69 5.52 6.00 6.90 7.89 7.82 2.84

70 DRY éUNCASED)

71 DRY (UNCASED)

72 DRY (UNCASED)

73 4.5 4.8 DRY DRY DRY

74 DRY (UNCASED) “

75 6.10 6.38 DRY DRY DRY

76 DRY DRY DRY DRY

77 5.47 5.92 DRY DRY DRY

78 ~ 4.98 6.44 IRY DRY DRY

79 HOLE FILLED IN

80 DRY DRY DRY DRY

81 ‘ 9.80 DRY DRY DRY DRY

82 4.3%2 5.33 6.68 T.73 8.45 3.27

83 2.28 2.66 3,58 4,52 4.50 2.26

84 4.78 5.84 6.92 6.50 2.68

85 2.47 2,18 3.73 3.90 0.00

86 5.46 5.99 6.40 6.53 2.63 .

87 2.74 %.08 3.6% 3.94 3.60 0.74

88 4.29 4.99 - 5.42 5.40 0.51

89 4.92 5. 33 DRY 5.80 2.77

90 4.86 5.30 5.68 - 5.80°  3.02

91 2.19 2.68 3.15 2.90 0.39

92 3,52 4.33% 4.96 4.50 UNDER
WATER

9% 3.58 3.88 4.24 4.00 0.42

94 4.44 DRY DRY 5.99 UNDER
WATER

95 4.39 DRY DRY 1.43

96 3.55 5.15 5.70 0.82

97 3.58 4.49 5.05 1.72

98 4.14 4.62 5.07 5.20 2.65

99 5.02 6.00 3.62

100 5.54 6.60 4.18

101 5.93 7.10 4.50




Drill holes

Date (1974)
Dril 26/6
Hole 27 24 /7 26/8 1/10 18/10 25 /11 16/12
No.
DD1 6.76 7.%8 7.82 7.90 3.98
DD2 DRILLED AT 50° - NO READING
CH3 4.37 4.69 5.20 FILLED IN
CH4 6.10 6.39 BLOCKED AT 6.52 3.68
CH5 9.80 10.55 11.21 10.80 7.28
CH6 9.37 10.72  11.80 12.49
CH7 4.05 5.10 5.85 5.89
lal 4.62 5.48 5.83 5.83
DD9 12.55 13.51 14,07 14.44
CH10 1.74 2.72 3.76 4.30
DD11
DD12 7.50 8.08 8.02
DD13 2.70 2.75 1.92
DD14




APPENDIX 5

GEOLOGICAL LOGS OF DRILL AND AUGER HOLES

Since these logs were recorded, the strata in the Darwin FEast area
have been further subdivided: the Mullaman Beds, referred to in
several of the logs, have been renamed the Darwin Member of the

Bathurst Island Formation.




) BUREAU Of MINER/AL RESOURCES,
P GEOLOGY & GEOPHYH.CS

i
L GEOLOGICAL LOG OF DRILL HOLE
i

Hacr !y
arni
Juren al Weartharirg

i

l Dascrption
E thoinQy, colowr strength etc
T

—

1

'Red earth.

| Sandy clay profile
'bright red-brown, |
!soft.

1 i

wovecr DARWI

LOLATION Taylor 'E:O

ad.

ANGLE FROM HORIZONTAL (6) VerticaL MRECTION
COORDINATES 25395630 E 3L20080N  w( of coar  39.65m

fFerr uginous Lateritised
‘mottled
%silt stone.

P

‘Mullaman Beds.,

i

Ferruginous band

}Siltstone jLight grey, mod.
Hw-Cw strong to weak.,
! ‘ NC '

i

}
i
! .
N il
l

LSancF

iQuartz sand

| |
| i
‘ NIG |
i
i
‘ ?
|

: | NC
.Siltstone gLight grey to pale
'"HW-CW yellow, soft,weak.

-

soinyee  LONGyear
Hydrzulic
| Terg Darral type

| Wirel ine

! Mines .N.T.

e

L Fage Fracture o0y

QDetact Frequency -

"ir et
Aolter

i mummanced

[

L oetad l

Hawingana Joimnt 2icnas

u: % i"n‘(tmv‘e-!. A I)ﬂ‘t‘t' "HQ:‘G"‘CY '[ Stracturas r;;’ EI!V\.{,;;‘" ;;;va-sill;"
001 Log RQDI‘ intercept Angle | 15 & TestLosses
Rt SO 6 80 4o oOmts varns, saams faults,atc ; 3 -J,L(L_ugnong,) ]

Pk "“i) _g _l.?... Ia'_._ —t e — [ e —_— G e ma U U B 5 WS |

e o 1
| ; ! : ) | ?
1m - ] . : ' .
. i i ¢ . i | |
; P b |
i f ;
i ' t i : i
: . ! {
S . ;
) f . . Honeycombing or | |
S0 latticework Lo :
| ) . R . . ! ;
. structure.Small | i
. . . . . ! { H
: | .. vesicles through- .
' { .out. ;
- : - 28l
S 8 -
| ! Core broken into
"Bcm pieces.
-Medium -grained. ' |
?
! ; i
- ! o
! ' |
H ]
| | i
‘Core typically
: broken to 10cm ,
: - pieces. :
f ! '
: C |
Lol : " .; — e e o et 2 it e ot s ,.4_..._.._!:
s T T T atar Prassure Tasts S

HOLE O 1
!

lswee1 1 oF 5

:{ vrggea by P.V.B !
11100 |

Semtoan sccie

G.Tacabson *

hetmed Ly

- JRSS

[OOSR ST

- Numbar of Yractures jer PR om gt corg Jonas 0f Corg loss Mocked LN Vglues 0 L geans shouiT e et
',’ reonjunctus with femputotes H
2rgles Jre TECSe A "a’.'c)“mﬁ T DN POFMO: 20 N8 LT IS G ppars TSP SPCTIONS Fre ndin 2ot :

fo Y% Pod e ostri <

Vumasr ¢f ndrurih Satelrs (shaors,  0mncs fracturgs, jar D8em o by Dlgckel i strins

Lere SCCure g 10 spac.foeg s tercant argle ronge
Care Brotygrapr Negorove No
v/ MEOSuramanrrs — X __ Ltk whEn ACiein (v Qress T sract el ceprr
Lepth{m) vrck BOA N Tt
e i Bew P UMDIR R e OF SPEC 18 T e eprhd B vtute ! )
i
i
HW Highl d ‘ :
ighly Weathered , .
. i
CW. Completely Weathered. |
. ;
il

NC NO CORE.

aor s |



BURE AL OF MINF RO RE SOURCE L

B Er e R . -
NI RIS BT S RN B O ULy
ML s selte

DAF’WI
Taylor

ANGUE FROM MGRIZON AL T6) Vertical

r\[gOEAST

ST Yo B

GEFOLOGIC AL 0t OF it L, 0oL - CMECTEON
’ ' ) ‘ COORLNATE: 295630 E BL20040N  ~ . vy ke 3965”‘. Skt

1

. x » Woter Prasgur |

.o . ' .
) ! o e sl gy . .
. [, Loy Y i D elert b rugugre g
o Type .| et retian Cl g gy b0 P ] B e, ! Gtrantaras by
g i Tl 8BS LBIe Y g MO0 Prtercent Soge b
Segtee o Weatharing | NG Gy, Clanur st ength we M RN NS ¢ P ! | L Y e e g ctts vadhs csaams faudts,ete £
. i . . Y S S S i . - N . .
‘ SR ey
. Yo : P ey . . . -
! | ] !
. - . =N Lo |
Siltstone  Light grey ,slight - '

HW-CW, |pale brown mottling,

‘Weak‘SOi tu

‘Mullaman Beds.
‘Strongly mottled,

- Light yellow -brown,

Siltstone
HW

‘Broken into 4cm
" pieces. |

Extensively broken:
.into 2cm pieces.

PLugeons)

P
!
OF 5 H

1

12

Tent Losses

‘to pale grey NC |
! i
Siltstone  Mullaman Beds. 221001927 - ,
MW Weakly mottled ey . ; .
! L ool e e— Core broken into
pale grey to white, +=.  2g- 10cm pieces.
‘hard,mod. strong. 2. 100 -
"_: X |29 - '
e ! :
! 1
|
“Unconformity.
_ NC
Small quartz pieces,: : , ’
‘Sand washed out of ‘Medium to coarse.
hole.
NIC
‘Mudstone  Light grey, lower - ;
: !
"HW-CW. Proterozoic, softa i
| Golden Dyke weak., NC; | |
! Formation ; . g ¥ ; : : !
; Vitreous quartz._ %L . [/g- ... i N R
| _ . R |
R 430 'Longyeavr S Netes | Weter Frassare Tuses
bt HYdF aU[IC Feooture ug ANumber of 27acCtures for PHr— 2t corg Janes 27 J0rs 0SS Dluckad i & LRSS T e dRTNS SN ne reny
Wireline Cate s CraQuency — NomBer £t ACiuro detects  shuls, Lty et css nes SSem o0 |8 diacees metrns '
: . TEre aCCursng 10 SoEc fed eff‘zm’ Qe aige !
Loyt S ol toLs 3 d0 0 e NG
n Min e N T A Level MerSuremants - Y veeT g ADie 0 e s TN ES g et ’ ‘.
“ommancad ML Lgee moompietac e s Spel e L0 e ! aprnt B e vt
Lompoeted ; i
Coasa vy PV.B ' NC. NO CORE. |
et seow 1100 . MW, Moderately Weathered. i
; . HW. Highly Weathered. 1 '
| Greceen o G.Twcabsen | CW. Completely Weathered, | e e i
L . i ; ! ) L { > T )




BUF—?E_/\U Of MINERM

OUHLI“

GEOLOGY & GE OF"HYSI"%

GEOLOGICAL 1.OG OF DRILL HOLE

DAR

PROVECT
LOCATION

Taylor

W

l\é;QEAST

ANGLE FROM HORIZONTAL (0) VerticaL
COORDINATES 255630E 3620080 N

.

DIRECTION

RL OF coLLak 39, 65m )

hg £no T

L
)
o

V,.]SHEETB drS

- . e e e Y .,...*0 >t g e e o e [ oo e cmeacirgh v e e el
e R H ] e N R
Dogrom °L“.’i’_",'!‘:"£‘l — 'W"?ﬂ’-“."ffiﬁ'ﬁ"”"”‘ ore 867508188 Log 30 ‘3‘."’ ?’q° s0] onts veins, seams fouits tc | 3| (Lugeons) *
0 6 12 8¢ A
e T R T T T T
[‘ "_" N ! P F !___,_ml._.”_ }, I r
Mudstone |Pale grey, soft,weak, |- - 1 i R R
- (100 |1 DU A
. m= . . - r f 4
'HW-CW. lower Proterozoic. | Lo
1 ;»v---. -+ " r ‘
— cro i
NIC b2 U S ‘
1 ) . - .- ot ~
143 - N ;
: Lo Lo :
i { : -4 -t N ‘
[' . )- . . ‘I - F
ba - ] |
NC ; . I A ‘
45 - S B , |
| ; - -+ --Core broken into |
f 1 » - -t . + ' . §
| ; ~ -t =+ lem pieces, :
| | P B S L ‘
| | ; SR ;
] ; . ! B !
i | NC Ve R S
| | : oo ‘
: i [,8 - - -+ t
R i B . i 1
’ | : . ‘ ~ '
| | | o
[09 7 *— e "‘““I‘""" 3
1 . - o .
N/C } [ by
g +
504 e
1 . f 4 -
] . ’ .
; o 51 "’ . B 'Cor’e broken into 6
Siltstone  |Pale grey to medium i ' - ‘
i ! _..cm piece
MW grey, mod. hard, mod. 57 - Lol JL_“,W preces
weak. b ‘ A
N/IC : . : ‘
53 - ' . :
i ‘ . .
L oo b
’ [ s . . . “
N/C 54 - R
| S
55- S
‘ : e e
561, ' e
1 . -
- f B -
57~ ! v
N * : .
58, 1| F— *
e
o
NC 59 + ¢ , ! )
[0
o
60 il |
DRl type . Longye3r T T Notes . Waoter Pressure Tests
Feod Hydrau[ ic Fracture Log — Mumber of fractures per 25cm of cors Zonas of cora /loss blocked in * Valves i lugaons should be read
: | 1n conjunctian with computation

Core bgrral type

Wireline
Dritlar Mines N.T.
Commancead

Compieted

Logysd by PVB .
Verrlcql scole 1'100

Chetked by G. Sece \osbrv

HW
Cw
NIC
MW

Hedding and Joint Plonas — Anglas ore meosured ralative to @ plane normal to the core gaisi

Defect Fraquency — Number of natural dsfacts (shears, joints,fracturas) par 25cm of

cora occurring ot spacified intercept angle ronge

Highly Weathered.

Completely Weathered.

- NO CORE.

Moderately Weathered

warer Leve! Measurements — X . Lave! when hole n progress ot specifiad depth
2. Leval tn completed hole on specified date

sheets Test sactions are indicoted
by blocked 1n strips

Core Photograph Negotive No

Depth{m)  Black 8 White

M(Pf)146 .

Colour
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oy

| Gf omucz\t.

I e, “(‘)( ] y (D "
L and
[)aqrea (,v weommmq

YS!‘i"L’ts'tone,v-‘
MW

HW CwW

P

Siltstone
MW

— .

: '«ft\u Of MlNEHm
GP(N oc;v & GF oer 51CS

: ,{Pale grey-green,

e . .‘('f‘.__
Mudstone

e

RESOURCE

LOG OF ORILL HOLE

DARW
Taylor

PROJECT
LOCATION

Hoad"°"

ANGLE FROM HOR1ZONTAL () Vertical
COORDINATES R255630E 3620080N.

.

DIRECTION .
RL OF COLLAR

3965m

€

"|HOLE NO..1T

SHEET.A, OF S

weak.

weak.

‘/3‘

0 g 97 o -
Dascription fc; gg. § § g %53 rrcz.cwre RGO D[:::‘i;::“::;ii Structures 5 2 gr':srtitgz::;e
l Litholagy, colour, strength ate 8 ‘3-‘ 30\°§ og’é °9 0 3& 60 80 90| Joints,veins,seams,fqults,atc 34 (Lugeons) *
T 6 12 /8¢ sl b
N f '
10 o -4Core broken into 2.
mod. hard, weak, 61m- = 1yl o1Cm pieces,
NIC ‘ Y R
—-115 (62 ok e R ~ ;
NIC — | SRS SR R
B 60 1637 - !
~-.{00 B T.";-f;]l
m 50 |54 - A =
ve| [ ]
| &4 60 |65- o i
— - ; J SRR R A
NIC 50 (66 - @7;”_ —
. . — v —— i e b .
= . L Core extensively
Pale grey, soft 674 ARG S S
100 |__ - P
68 =, e o
NIC ; . PG
| e 10 | 6g - o + |
NIC a0J. B
s 10 Lo
' t- N ’
71 = ': T
N/C o S A
— 72 e
NIC S B BRIETN B S Sl G
S - .
L0 |70 - \
il B ‘e
-~ Iy ’ ) TR S S
o AU G S
50 |76 . Pt et
p— Lo R [ SR
— f ! ; . } . R
: S mn By 77400 N B
Pale grey mod. hard} | - - i fL~ - 1~ Core broken into
NG 78;%“. 1+ 1” “6cm pieces.
Ik N S E
: I OISR SR
50 79-th { i —~
—_— | : | . ,.,»._;,.., wt. q e
it it R S R
= BG;HHlmw?fl;J,”Wﬂ

Longyear
Hydrauhc‘
Cora barrel type’ . .

erelme
Mines N.T.

Drill type |
Fged.

s

Badding and Joint Plones — Angles ore maasured rél/otive 1o o p/ane normal to I'he core ax/s

Daftect Fraqugncy ~ NMumber of natural defects (sheors, jornts,frocturas) per 25cm of

Notes §

Fracture Log — Number of froctures per 25cm of cora Zonss of core loss blacked in

core occurring at spaci/fred intercept ongle ronge

Waoter Pressure Tests

» Volues in lugsons shouv/d be read
in conyuncrion with computotion
sheels Teast sactions are indicated
Dy o/ockad i SIrips.

Core Photogroph \Jegohve No

Driifar worer ieve! Meosurements — _X__ .eve/when hola in progress of specifiad daprh
Commancad U Lava/in completad hola on specitied dala Depth{m)}  Block 8 White  Colour
Completed .. . . . ) ) . T s
| oggeany P.V.B MW Moderately Weathered. | B
vertical scate 13100 HW H|gh[y Weathered
’ CW Completely Weathered A PO .
Check’ed by G . Socal SOwW NIC N O CO R E . l ''''''''' N 71//,0})/46' T




B;JTEA(U OF MINE;R\I\:T f?::.S()URCE‘S, provect  DARWIN EAST '
GEOLOGY &8 GEORPHYSICS LOCATION Taytor ROad HOLE NO 1
GEOLOGICAL (OG OF DRILL HOLE ANGLE FROM HORIZONTAL (8) Vertical, omecrion . -
. COORDINATES 255630E 3620080N  w( of coLLarn 39.65m.. . | SHEET 5 orH
o 'r,,,;. IR -__,.6.?, SYEIES S G oo Rt R ___r:_.w' p —
and ’ Description a; lr‘:}g. ? l;g §‘;‘k Frricc:urs RGO intarcept Angle Structures 5 z ?Gﬂsr’ Lrg:::;e
Dagron o Weatharng | < trar o arenamote (8] 7SS E[SET | L0 30 w80 so] et vene, ssomstours.ete | 23] (Lugeons
e IRIENE ey .9 . ey - - .-ﬁ.,._,.,.h__,‘.ﬂ.,,.,,.__T_‘.‘...,.q... [
Siltstene Light grey, mod.hard] r_f I
MW. weak, e
; - Rt 1
.. , . |
— — o e [ e— e b e j— l,.... +- _A_.‘ R !
Mudstone Light grey, weak, O o ;
HW-CW rmod. hard to soft. o 1o
| ‘ ' I ;
| A .
' v ' } H . .
t ' ' B H
I b ' i j
| . ’ . 1
L : |
! !
' . "l 1" Core broken into 1‘
! 1 2cm pieces.Small !
| ; . ... _lcrush zone. :
; i R . '
SRR ; |
ol | !
i . ; , . I ‘
| : i
i ! : ' ‘
! ¢ . . 1‘
.o !
; | I !
! P‘ - "% -t - !
A
SR !
S S S i
SR A |
i i |
; | X :
. Y W
ooy
END OF HOLE 92.5m. f A
. ‘ ' .
. Loy
e H b
i ' ' ‘ .
95 - Lo
: i . . »
) . C !
96 - B ' : . .
. ) : -
i i ; .
, 97 - ! * H ,
1 ! : :
| ! s .
i . .
98 - S
i . 4 emd -
P i . . . .
997 P TIT S
L SR B
o . . | ©
— —— 4»108.4»_’._14*.,1. e s b - -
Driil type Longyear “Notes water Pressure Tests
Fead Hydrau L ic Frocture Log — Number of fraoctures per 25cm of cora Zonas of cora loss blockad in » Volues i lugeons shouid de read
mn conyunclion with compuration
Cora barral type Badding ond Jornt Plones — Angles ore maasured relative 10 0 plone normaol to 1he core cars| sheels Tast sactions oré indicaled
Wireline Dafsc’ Frequency — Number of nad?urd! defects (shears, joints,froctures) per 25¢m or | by blocked in strips
oritar Mine s NT Core occurring at spac:fiad intercep! angle range . Cor;a Photo brop" Nedotwe No -
o wcerer (evel! Meosuremenrs - X (eve/ whan hole 10 prograss 0’ spac/fied deprh ¢ ¢
Gommanced Y. (evain completed hole on specifiad darle Depth(m} = Biack 8 White  Colour
Compieted .
1ioggeany P.V.B . MW Moderately Weathered.
vartiar scote 11100 HW Highly Weathered.
v CW Completely Weathered
c by &. -
‘ hec'ked ;/‘:)shc- oSS~ N/C NO CORE M{Pf}/46
2 I S . .



BURL AL OF MINERAL RESOURCES,
OO s GEROE S0

e DARWIN EAST

coearion West of Marlows Lagoon.

50°

e
HOLE NO 2

. 180°

CHOLOLIC AL, © 3G OF DRILL HOL . ANGLE FROMHCEIZON TAL (U) CIRES T
St ! AL OLt LLORDINATES  &S0I20E  3618790AN w. o ~oiar 18.3M suge 1 ] or b
Hoce Ty E [Hq!,('v‘:':‘.\l) ; é’z"lr‘v'urn![ ' '\uh:(.'ffnqulsh(‘.y 1’ » Gtegc tures ,;b;vm"?' Flrm":'“””
e : ! S cg (HQD Intercept Angie ! S v fettloues
Ougram of woscthmgieg | L e @y calsar strength, ety | R l Ga0 b0 mn o wol wnirts vmns seams fauts,atc % 1 (| ugaony) ®
e . cd . e P 7% P Rttt . PP TR | . . [N AU SO S
1 ",.,.',. . . coe 1 ! .," 1
: _ — { R ! |
- i - ' . i | : |
Siltstone {Mullaman beds | - e S A . | |
* i ] i Rock extensively ?
. : M . ' ?
Hw ‘white  mottled brown, ~ b fractured '
o L _ i +<51100 | 2 ! ]
Limonitic staining  ~o—— 2 - Co :
; . S vl | i Lo |
‘on fractures | ;;—:!90 | = L !
BT f !
. Py SU— .
Siltstone Mullaman beds g—gamo - Co '_
' ' . ‘:_:5 L = Lo i 5
Sw white some limonitic! I 3} - e L ;
| NIC o] | - o |
S . 22 L Lo g |
‘staining on fracture! -+ 5 - | . Lo ‘
Fg00 ' o |
surfaces  hard. = : o C P i
ei00 5 T o ; ‘
o Tob——— = |
o e! ! - ! i ‘
<2100 7~ S P
:—:i — ! 5
:_‘1 i g _: ; !
' oi 66 i — ; ; .
NG § G e , . o f
iz sl ; jm— ' ‘ : ! '
Eao 1 ; « -Extensively o :
: d . 0 — | L fractured ~ 14 [8re
-2 = 1 ‘ :
100, = o ;
: Cs— Ty ! 5
| I T A : :
! e gg 12 2 ! ' ! !
; | 1 - : ' _—
. | S— . . !
Siltstone :Mullaman — ; Very intensely L |
: t : A . . ! ‘ i
< ! . Nt 3 o . fractured b i
MW-HW | white o= e . L |
, i . , . |
: : P |
: ) t————cay * * j ; ]
j f i . , . . L §
i ‘r v~ r6 s, — ’ :
; ; 221100 — ‘ : Co
:Suttstone | © 2[00 17— ; . Intensely P
- HW~C W iMullaman beds | 23 . S . fractured | |
| } ) 2= 90 0 o e ’
‘pale yellow, sott =22 18 === Ll . E ]
" ] AN Y -+ [ - ‘ + . f i
! ; 2 [ERR . . - e | :
Sandy clay 1Soft earthy sandy | N o1 | DD T |
LA e e L
ifclay,pal.e yellow to] -] : . |
| ) r A :
iyellow-brow n. NC! Y IS . - - i —

‘DH!' type Longyear
rees  Hydraulic

Notes

Fracrura Log — Number of fractures per 25cm of core Zones of core loss blacked in

Bodomng and Joint Prunes —~ Angles are measvred relative 1o g piane normal to tHhe core oars,

Water Pressure Tests

® VOWes i luggons should be read
N CONUNCHON wilth computation
sneers Test sactions cre indicdred

Core porrat wpeWireune

ormer Mines N.T.

Dafect Fraquency — Mumber of noturul datects (shears, j0:nts fractures) per 25cm of

core occurring 1t specifiad intercap! angle range

Waorer Level Mecosuremeants — ¥

wavel/ when hole in prograss of spec:fied depth

by hlacked in strips

Core Photograph Negative No

Commanced 2:77//765 ;2 2 reveln completed hole on spectfied date Ceptn(m)  Black & White  Colour
Compiaeted .
e PV.B. SW Slightly Weathered.
verrical scaie 1:100 MW Moderately Weathered.

HW Highly Weathered.
’ CW Completely Weathered. .
;heckod by GaJocolboson NQ AND pCOP£y e MPE) 196 |



OUPLPJ.

BURLAU OF MINFRAL RES PHOVEC T DAP\/\/ IN EAST ‘
GEOLOGY & 5k HPHY SI0S cocarion  west of Marlows Lagoon' ‘.HOL,.‘% MO 2
’ o s
GEOLOGICAL | OG OF DRILL HOLE  ANGLE From nomizonTar () 50 awneerion 180 ;
COORDINATES 850120 E 3618790 N & o soutar 18.3mM SHEET 2 ord
finck | gpe { Dot ratron {? g-m;. g‘:; .‘; ’5 e v ';w., '“”" | Dofect b raquency u! Crruntures : 5 ‘E;W”"" p,o,;s“”;')
anmd i ’(u; 8 ot . F4 “ @iy Y RGD Intercapt Anqle ! [ Tast Lnssas
m’)ruo ot Nuu!hunnqi wwwwr "r'”mh ate o] [9 1 G §4 in E‘:‘LJ Y 30 60 80 *;o: vﬁ""*.ve'rs s80Ms, '\W"S utc ; > ‘i {t.ugnons) *
i e e i - o P [PRER A ;)—-~~.6 '5 r ‘- e e b e e Py B T ,-1
T v ONNN g s S S
| | AR N {, | ,:“'“r B L
Soil ] Sandy clay RN 80 . A i
; |} 21 - S I :
; “ - + . ' T . g :
i . 2 R + el H
i 22 - N P 1
NG | CORE 0 SRR o |
‘ . ; Vo | : i
| 23- S o ;
, ~ SR L
~ Sail Black earthy material. 2 = D IO S L
2011 Sandy veallow-brown clay. ) ; . i ; ) ; :
7 4 ) . { i . I i ;
o SR S P v
, 25- S - :
NO | CORE 0 61 S o
| 26 -~ T L :
) , . i ' i ;
| i P x |
1 ! ¢ ’
Y : 27 4 - —
Sort iYelLow-brown Silty ; , . L :
! clay. : ; ' ' !
NO COPE 2 | L L
: g b :
| 29 - — ST i | .
| ‘ ' o s b :
: H : | . ) '
j i \ : L l
; 30— ‘ ' -
: i : : : . 1 ; !
3 ' b Lo ‘
! 3 - RN ; i !
0 } f . ! . | ! '
NO | CORE : I o |
1 A Loy
: Co ]
- . 23 L -
Soil ? Medium sand light : ! P
grey. 34~ , Lo
; Pl !
NO | CORE 35J ' ) Lo |
‘ : oo L ;
| : Lo o |
Sand Dark brown ferrug- g |36- S | !
inous, fine. : SR
I : : 1 . i l
37+ I b i
N : foo ! i fg ,
1 b . f . !
NO | CORE | L Lo
38 7. S — i '
o . SR S
¥ . -; R
Sitt Yellow-brown earthy 394 SRR R
ferruginous and - I P
micdceous. /¥ DT AN | S SN S | 1

Fead

7(_;<:mpleted .

RV.

LoqQged by

Driti type . LOngyear
Hydraulic ..
Coru barral typerre‘. ine

oruter Mines N.T,.
Commenced 27/ 6/74
1/ 1/ 74

vertical scote . 1 100

Checked by & Tncolos pw .

B.

Notes

core occurring ar spaci/fiad /ntarcept angle range

Pk v 2

Lavel in completad hole on specifiad date

Frocture Log — Numbar of fractures paer 25 cm of core. Zonas of cora loss dblackad in
Bedding ond Joint Plones ~— Angles nre mesosuraed relaltive to @ p/ane normol o tHhe core oxis,

Defac? Frequency — Vumber of narural defects (shears, joints,fractures) par 25cm of

woter (evel Maosurements — X __ _eve/ when hol/e in progress ot spec:fred depth

woter Pressure Tasts

» Volues 1 lugeons should be reod
n conjunction with computation
sheats T@S! secrions ore indicoted
by blacked 1n str/ps

Core Photagraph Negat:ve No

Depth{m) Block & White  Colour

M(PF)1a6 |




BURE AU Of

DAF‘WIN EAST

y1INE R/‘cl H(”S(')URGFS '

P . (RSN Ao
OV S8 vk Sty v
OEOLOGT B RE iy, veanon  West of Marlows Lagoon, {HOLE NO 2
GOt ;(,)(_,:Cx.\i OG0 OF DRILL HOLE  ANGLE FROM uummNrm {9) 500 SIRECTION 180' t
COGHDINATES 350/205 36/18790N s o coar 18.3m fsw&r 3 ord
- r e - ‘ — .
Rack Type Danctinon ' € oms linctre } NDetect bruquat _y , ‘ s Wty Prassure
. walriptiy ! 5 wg nLrou ¢ ROD 10 tarCapt Angle SHTLETUT B | ?“)’ 21 Test Losses
rx,,,,,,.,, (,, w»mnurmg mel. g/,rol) f srvengm ste 0 gj;‘ 9 O 30 w0 80 gr) uom's,mms %s()ms‘fuulfs atc I + 4 (Luqnonsl ] J
Aemar. A . - P S .A_._-.»Tj._-;j. |? '8’ SV SR R . P e - — R . [p—— B
N .. oy . N TR TR TS, , . , -
Dolomite ]Pale wh;te creamy j . I |
| : [l . : b :
Sw | on fresh faces, o - C . ; |
H XY . i ’
. i - . X :
imassive, strong. . o | |
5 ) " ' !
: 2 . R . ; q
. . ; . , . i !
: ma— s \ , . ' ! :
i =) . . . ' : ‘ |
; 3~ ' : : | i |
, : B o i
! » - i . . t ‘ f
- - . :
. ) * : | i
| - i o !
; - ; oo |
’ : - : ‘ f i
; :‘ . - !
;t i : | '
: | - . . o j
1 . i ! :
» !
: : |
i ‘
! L7~ ! ' . | )
! s ‘ o
! . ! ! | ;
I- . . 1
J— . N ?
- ! i
i " - ) i 1
! . ' i
] : !
| ! - @ w
b ' i * :
i . 3 . 1
.
T . . .
- ‘. . . e s .1
L . :
: | ; .
i i . . .
_ - . VDS S,
S ) TI100 8, + N |
Dolomite Pale white,creamy on 53 - ! !
! > !
SW fresh faces, massive, | —~7100 -
.
strong. T 3% T
@ ‘ ; . ;
| , ¢
i L 1100 155~ |
. i - 1’
i 3 - 1’
! | il ;
[ 56 . | .
' o] ! - I ;
i ! < i ; : -
1 ; I . .
! : i
| 57+ ;
b . !
100 T ‘ '
L .
58 __tj K [ . -
i i { [ E - . .
o . - -
G|
(O A SFE P A N R
B0 e N 7 DR A N 1 e e |
i
e e e e e e — DT . e — S
Drit type [_O ng ye ar Notes Water Pressure Tests
Fand . H ydrau[ ic Fracture Log — Number of froctures per 25 cm of core Zones of Cord l0ss dlacked in » Vglues i lugaons stould be recd
o ' . ’ [ ction with computatio
Core barrel fypanrelme,‘ 3 Bedding ond Jornt Planas — Angles 0re meosured ralotive ro o p/ang normol 1o the core 0{15 ;/;a:r,;ju;asrose:ﬁons ar:‘/lng/ca,;ad
e o | Detact Fregquancy — Number of natural defecrs (shaars, joints,iractures) par 2Scm of | by Dlacked in "'”"’5
. ) core occyrrng ot specifiad infercep! argle rangae T N e
priter ~ MINES. N.T L Core Photograph Negative No
27/ 6/ 74 woter Level Measuramants ~— _X__ _evei when hole 1n prograss Cr spec:’ a0 depth ,
Commanced 7, 7 : X Level in ccmpletad bola on specified dute Depth{m)  Biack 8 White  Colour
Complated . ‘7/ /7 -
Logged by r v B
Vertical sco!e 1 100
/‘ _ ‘ e e
Chacked b/‘; C. Tncah s . . ]
A SW_Slightly Weathered. M(Pf)146 -
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{OOLOGY B SE e 0
|

woser DARWIN EAST

cocaron West of Marlows Lagoon |

RO
!
j
|

HOL & RO 2

50° "180° |
L GEOL G AL G OF Dk LHOLE Atvtin b FROM MOGRIZONTAL (#1) aRECTION , ‘ !
! GOORIINAT LS A50/120E  36/8T9ON i\ o coLiak 18.3m [ SHEE AR A j
: !
r : ‘ (NI - ' ! - : b -
. Hotw yte | DS o i : o» ?, lfd: A ;‘: g iF roetur el Dntect braguancy Grrycturas 5 v v IWorar ‘v""""""‘}
; and i fal Bol Dt s g Ian tarcapt Angle | siruety Fe 2" tustiowns |
i Ongran ot Haathering 1 Cotho gy ol st ength, atr ‘,’; K JI ‘J(’;‘ b f’ }“ powg ! GV 60 AL 4o unDtS  vans  seams foults,etc : < ’i‘ {1 ugeons} * J
e et . L , . L PRV . PR T N [ G SRR SRR . PR - . 1
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2 e ;.. . - . .
. . AR , pod ,.Unconform|ty. o
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p . ‘ - = b : : . o
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Lhacked by & Tacalssem

Frocture Loy - Mumbder of frocrures per 25 cm of core Zones of core /0ss Dlockad in
Badong ond Joint Picnas — Angles ara maosurad ca’clive *C 0 Dione norma/l 1o Ihe cora axis]

arest Frequency — Number of notural JefecCrs (shecrs, jan’s, Froctures iar 25¢cm of
sore occurring at spac.frag nrarcart angle ronge

worer Leve!/ Maosuraments — _X_. Leve when nole » progress Of spect?.ec qdaptr
.. Leve/ incomplateo noie on specifiad dare

HW Highly Weathered

CW Completely Weathered
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ANGLE FROM HORIZONTAL (B) _Vertical DIRECTION .

COORDINATES 2B526R0E 362790 N

R L OF COLLAR

Y lsweer 1 oF 2

‘{HOLE NO 4
38.1m !

X

" Rocx Type B —T N ol T2e2lc28l s Defect Fraquency . = lWorer Pressur
ang Gescription HE 2 S %g é .,,8 F zc;;; [ ROD Intercopt Arfblo Structuras g 2 g.:’s' L;:::SG
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Mullaman « < : S >
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. o * H
. ‘ ° ¢ i N . H IS
|  towards 8m,mod. | % Sf99q | 7 - by - into 10cm pieces.
! L o ;
i hard, soft. = +[100 : : o ;
,' ) g - ; : - Unconformity
: ! - - : ¢ } . '
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! - ‘ 9 —_— e g e e
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Formation 7 " T T
0 sandy to 11m. - 1100 I P
— e — . — e d— s —— —_— e e e e = - . i .
i} #—___ 11 = e
Mudstone | Buff, soft,weak. | |—|100 : P
—— — f 1} 4 é . e
- e S ]
HW - 10012~ R
: ! !
— =100 |13 - | BS I .
, ‘ 50 - S S S
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i — i . t + -
i . . i - .
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& weak. L S ,
| A 17 = LD
- - 100 - ,_._.: ._- 4‘_# : -_.: |
A 18 1 ! | o -
11 S A
A 194 ! ot
- . | S
A gt S L
L= Lg—J—Ll—o«h -4 RPN SN, -—
Drinl r;;;?"?é;h EVVN o ’ i Notes Waler Pressure Tasts
Fead Cab[e Fraocture Log — Number of fraoctures par 25 cm of core Zonas of core loss blocked in * Volues in lugeons shouldbs. reod
Gore borral type T”p[_e Baedding and Joint Plones —~ Angles ore meaosured relotive to a plane normal ro the corg oxis| ;;:;,;/U;:;;o:a:;,’:nioq,:fL,’,:Z,f:;,;ed
TU be R Datect Freguency — Number of notural dafscts (shaors, joints,fractures) per 25¢cm of 0)' blocked '7 strips -
'Druler | B M P ’ core occurring at spacifiea intarcep? angle range » Core Photograph Negative No.
,7/‘9/.74 Waorar Level Meosurements — _X._. cLevel/ when Hole in progress of spec:fiad depth h ) Black 8 Whit
Commanced :?/6/71{‘ X Lavel in complatad hols on specified dote Depth (m lack 8 White  Colour
Compleced - . X
‘Logged by .P.V.B. HW Highly Weathered.
verticot scate . 1 100 CW Completely Weathered.
| NC NO CORE. | -
»:'C‘.r:eg‘tvkked by Gr:jfa'..h\o‘a.-.. ———————————— )”/Pf//46
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.| SHEET 2 OF2.
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- Ru_“ T .—M. ol © x|, 2 7 Defect Frequency | i~ r Pr

°C:nd”p° Descrip:ion 1‘5 §g .D 802 §58 F”:i)'ma RQO/| Intercep! Angle { Structures g% ?TLestFL;:::;e
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Frocture Log —~ Numbar of froctures per 25cm of core Zones of core /oss Digcked 1n
Badding and Joint Plonas — Angles are measured ralative to a plana normal to the core oxis]

Defect Frequency — Number of natural defecrs (shears, joints, froctures) par 25cm of

core occurring at spectfiad intercept ongl/e range

Worer Leve! Maosuremenrs — Y __ waval when bole in progress of spaecif1ed depth

_Sl_ Leval in complated hole on specified dote

CWwW Completely Weathered
HW Highly Weathered .
MW Moderately Weathered.

ay blacked in sfr/ps

Depth {m)

Water Pressure Tasts

® VValues 10 lugeons should be read

tn conjunction with computation
sheets Test sections ora indicaoted
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‘BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

LOG OF DRILL HOLE

PROJECT .

DARWIN

AST.

cocarion Behind Drillers “Hut.

ANGLE FROM HORI.Z(;NTFAL (8) Vwer‘t i'c'aL

3

DIRECTION ... . _.

"|HOLE NO. 5 &

GEOLOGICAL COORDINATES. 253640 E. 3620100 N.. RL. OF COLLAR.. 30.6M . . sHeeT 1. oF 2.
) Rock Type Description E' _5'5’ o ggg §§° Fracture | Defect Froquency | Structures 5§ water Pressure
Degree o?r\‘lt"eotharmq Lithology, colour, sirength, ate (§ gs f—,a9§ 3§§ Log (RQD o Etﬁ:rcz:g Ar;jo'. 90| JO'"".Vélf:'.lﬁﬂm‘-f00|'3-°'c gj (lT_?j;’ethe:
0O 6 12 18
P
A
Imd e — A ]
. ‘ | ( t ' “
NO | CORE 2 1.’ r
His
34
i r
A L
Siltstone | Pale yellow to = 34 I — Massive ,no struct-
SW—MW  |white,very strong. | |+ i —jure visible.
Mullaman <2100 - *
Beds i B
£ N O S R
i DU g S s
S e e w— . 1.2 100 »1_.— . "“‘f
Con Lomerat- Basal Mullaman %o, SN N
ic Siltstone |Beds, conglomerate G i Unconformity :
Mudstone |Light grey, strong. | |-[1q - o} - Jointed, strongly W efajw
SW-MW - . — cleaved,in place s
~= e fractured
Golden Dyke ~ /100 = f
Formation - — RSN N
~- e . =g
|85 =T - .
Mudstone |Yellow-brown,weak. F—— - | - ~-No structure
HW-CW T A visible
Mudstone |Yellow , strong. :—__ 70 " e IS ,
SW-MW N/C | _L,_:’, T -
1100 —— T
e 15 <1 " ~ i —f—d— Minor fracture
55 ;‘; . LN LT zones.
i T o
Mudstone Pale grey. :_' 20|16 L:L._ l ~~~~~ - ‘_j
MW. L T s o
N/C —1 | — - -}— Jointed and fractureg.
" “hoo P Tl EEES
Mudstone Yellow -brown. -~ 19 i T - )
MW B 5 e 150
| NIC 11 e e

Ordil typa . MQYheW
Cable .

‘Feed . .. .

Core barral type . Tf'tpl._e ..
“Jube......... .

BMR.. .. ...
Commenced -//.r/./,']!—t. e

Oriller . ..

‘!'-Cdmplehd . 2/7/_7,"1". ..

Logged by -R\./.B_-..‘.. .-

1:100

Vertical scale . .

Checked by ,G~3:':E'P_\°s.°.~.\. L

Notes
Fracture Log — Numbar of fractures per 25 cm of core. Zones of core /loss Docked in
Bedding and Joint Planes — Angles ore measured raelolive to o plane normal o the core axi.

Defect Frequency — NMumber of notural defecrs (sheors, joints,fractures) par 25cm of
core occurring at specifiad inrercep! angl/e ronge

Waraer Leve! Maosureaments — X _. (Leval whan hole in progress ot specifiad depth.
. Leve/ in completed hole on specified dorte

SW Slnghtl Weathered.
eratel Weathered
HW Highly Weathered

Cw Completely Weathered.

by blocked in slr/ps

NC_'NO CORE

Water Pressure Tasts

® Volues in lugeons should be reod
tn conjunction with computation
sheals. Tost! sections ora indicated

Core Photograph Negotive No.

Depth(m) Black & White  Colour
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'BUREAU OF MINERAL RESOURCES,
~GEOLOGY & GEOPHYSICS

provect ... DARWIN  EAST.

LOCATION __. B.eh,i.n d._Dr

Sehind. el

ANGLE From HorizonTaL (e) Vertical . owecrion... ...

DRILL HOLE

lecs Hut. .0

"|HOLE NO .5

GEOLOGICAL LOG OF ,
COORDINATES .. 253640k 3620100 N R oF coLLar..30.6m . ... . SHEET 2. OF 2
R s T i I e 5 3 Marer prozsure
a “ - a =
Dagres of Weathering Lithology, colour,strength, atc S 5"’ BBeg Bg'é Log ° o nsgtc s‘:') ngqo‘ 90| Joints,veins,seams,fauits,e*c i’;'} {Lugeons) *
CICNERE Lt
|
« H
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. -- T fei
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orint type - Mayhew. .
read......GCable . .. _.
Cora borrel type I lplﬁ .-

~.o.Juhe .
D;'Hlar e B.M.R.._..-._,.
“Commenced _ .’/_7/7_’-! ........
'Compleud .2[’/7&' ........
Logged by ..PNB
Vertical scate . 13100 _.

J-Chacked.by..C .. Toc abson:s

Notes
Fracture Log — Numbear of fractures per 25 cm of core. Zones of core /oss blacked in
Bedding ond Joint Plones — Angles are measured ralotive to a plans norma/l fo the core oxis

Defecr Frequency — Number of notural defecrs (shears, joints,fractures) per 25¢cm of
core occurring at specrtied intercept! angl/e range

Wwarter Lave! Measurements — X _ (Level when hole in progress g speciliad cepth.
i+ . L(ava/ n complated hole on specifred dote.

HWwW Highly Weathered
_Cw_Completely Weathered.........

by blackad in strips.

Water Pressure Tasts

» Vaolues 1n lugeons should be read
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Core Photograph Negative No.

Depth(m) Block & White  Colour
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Tube .
BMR .
Commenced . 3/_7/_7“' .
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Detac? Fraquency — Number of naturci defects (shaars, joints fracturas) par 25cm of
core occurring af spac:frad inrgrcapt angl/e roi gr

warer Level Mecosuraments — X
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GEQLOGY & GEOPHYSIC

GEQLOGICAL LOG OF
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Mudstone | White to pae green, | |°_° b P |
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Water Pressure Tests
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GEOLOGY & GEOPHYSICS tocation . Ferruginous Sandstone Qutcrop. ‘|HoLE no 13
GEQLOGICAL LOG OF DRILL HOLE ANGLE FROM HORIZONTAL <§) Vertical. omecrion _ o
COORDINATES 24‘3%-0.&:‘. 3617100N &L OF coLLAR Tm ~ sneer 1 or b
i ftock Type Description 2z > g 3% g 33 Frocire e eat v l Structuras ) E;]Wo!ﬂ' Pressura
une @ .Y » e v s30T
Dugres o', “7,,0”‘,,,,,,0 Lithology,colour,strangth, atc 8 gﬂ jo\og 3 g"o Log Rao o '",'J'CL%' Ar;qole 9@l Joints ,vains ,seams, faults etc é’ 3 (lj,;’,,t:::a:
S i e s e e et b s et - . B & s ok - J F— UGN U
Ferruginous Later tised, deep Eo N il U ITTICore broken into
Sandstone., |mauve to purple, | oo, 100 M= S T iSem  pieces. ‘
f hard, mod, strong. | |°,° SR S S A ;
0o o » s f . j
. 2T T 1
Petrel W% . A ]
Formation wolgn | 3+ A | ]
00 . . ' 4 . i :
r ’ + 4
0Py - . ) )
‘ e L - . 1 ; . i ;
| | : T R | |
= | = SRR . f
- Sand 'Clean medium ‘ Lo
iquartz washed out 6 - P :
! ‘of hote. 0 : Lo
. { + ’ i
NEC 7" ’ Do f
| : o
t
; 8 - ‘ v =
; i : Lo
| . 9 - T s ;
i Medium to coarse. ‘ ) ' N
| ! ]
; 10 - - s b
! .' ) L
N/IC : b N
; 11 - —- L !
i ! ¢ H i i
' + ! §
v + .l ‘
12 - - e e g 4
Yellow, very fine ‘ ; E '
| sand and silt, 13 - i P ;
‘ [ t ! :
! f b
NIC 14 y ; o :
| . . ‘ i f
I Light grey, fine sand 15 - : Lo
| : |
| 16~ z |
| | r |
| 17 - ° :
| NC ; ; b ?
4 . . | .
i . . § .o : i
| iLight grey,fine sand. 18- R | j;
! : s | |
) P R oo :
’ 19+ D | 1
| . . ’ !
o N | :
»20,-_._LLJ-J e e i ek ot e i . ,
- . L e PR - e i 4,-A..._~°',_.;. - 7_.-~_._. A__.w,.o..'. .r__;.’._,...,_,,r.. [ __.Jl
Oty type ongyear e e ossure fusts .
Fgad HYdraUUC Froctura Log — Numbaer of fractures per 25cm of core Zonas of core /oss plockad i» » YOlues ir fugeons should Da read
N Cconyunct on wth cCompureton

Badding and Joint Piones — Angles ore measured ~e/0five 20 0 pione Aormal 10 the COr8 5ass| sraers Tast sactions ora indcoted |
‘

Cora barret type
Dy blockad tn Strips

Wireline.

Ciritar MInBS.N.T.
l9/8/74 warer . eval Megsurements — X__. .eve/ when hole :» Drogress g’ specified cep'h
Commenced 2 Lavet incomplarad rple or spec:fied dorée

Cumplated 26/8/74‘ . :
L 0ggad by P.V-B . ;
vertcoi scale 1100 i :

L'afac? Fraquancy — Number of naturas dafects (sheors, join’s froctures) per 25¢cm of

core occurring af spac:fiad inrercep? angle range
Core Fito13g-aph Neqa* 've o

Dap*n(m} Biock B White  Toiour

Crectea by & Teedese~ | NE NOQ CORE

woryse |

e T e
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BUREAU OF MINERAL RESOURCES, . - - _ PWIN B ‘\ i
GEOLOGY &.GEOPHYSICS prosect.. DARWIN, *E%ST TR PR P | 13
el ) ocation ... Ferruginous Sandstone Cut SCOP... ... |HOLE NO. 13
""GEOLOGlM»C‘AL LOG OF DRILL HOLE ANGLE FROM HORIZONTAL(B__) '.\Ie‘r‘tical bthéeé-rlli)wu.‘,{ S
= coorpinaTeEs . 2HRA2D E [ 3GITION g oF cortar... .ITm ... lsueer 2 or b
- .4- . N PR - ————— —— .A--uv.,r. T £y A — L e
i N"C:m} 1pe Descrip*ion i g ‘2 gi g g g g §§ Fracture a Dlef'ec? Fraq:ency T Structures o -",""qu,':"’::_r“s”re
. v - hed 0ss8
© { Degree ct Weathering L;""“'Ooi._comur.sfrenq!n.evc S S-’ ::Jo\" § 3‘5’5 Log Qo o n};rco&v r;%'a 90! Joints,veins, seams,foults,etc g;‘i} (LuZeonS “s
e e e e e+ it ot e+ 1o . 0 8 B e e
| | N - -
i ¢ ' } . o !
_ . [ SRS i e
Sand Yellow-brown, fine 21 s f ¢ | ]
; R N . ;
sand washed out 0 i M r ;
1 ——— e b - i
of hole. | 292 - S f - : ]
23- SRR | 1
By - . s i} 1 ' I
‘ H ' i . ; i : !
. = . e oed
wi | rE )
Yellow-brown,fine ' - B g :‘
| sand. L 25- SO S | ;
P ; NC ! T S ; ';
! t ' . B A ; |
! i 26 - ' ! ] |
N P . ¢ - i i
; | ] . |
| | 27~ e L ,
ILight grey,fine to f A : 7
“medium sand. 28 ) oo !
; : . . . . :
| NIC 5 ! {
; 29- T S :
. t H L . = :
¢ > ‘ p o
I : {
301
. ' ! r
L . . = . . ‘ ' ' + 4
Tt , ¥ i
r Light grey, fine sand. 31- A '
. : U i ‘' }
PR N i ' + g - {
p NC ; B
L : y 32 - [E——— ._7;__._‘...:_..__A
: . { i .
, 334 DO
: o
’ Yellow-brown clayey . . S R !
sand. f 34 S S
. " | v . PR N
N/C | ) N A !
l 35- I !
. . . i i - |
' . . . . . . H !
| ; oL |
Yellow-brown i R i
medium to fine sand.| 3741 Lo
NIC 4‘ L.
38 RIS - «
.1 B | e . . -
3! ; P . S S
, Lo L e e
Yellow-brown, 399 S S
medium sand. g R I S
A ek [‘.GA_;JL.LI,._._-_....L_._.. . Y
b o e e st A m—— e r_‘ e e S
oron type  LO ngyear Nores water Pressure Tests
Faad Hyd raulic Fracture Log — Number of fractures per 25 cm of core Zones of core loss blackad in » Volues in luggons shoulc be reod
' 8 1n conyunction with compurotion
Cors barral type wdding and Jont Plonas -~ Anglas are measuraed re/otive to a plane normal to the cors oxis, sheats Tes! sactions ore wndicoted
i i Defact Frequancy ~— Vumber of noturol dafecrs (shears, joints,froctures) ver 25cm of by blocked 1n strips
. irecvtne p IR o
. cor rree ! spacified intarcapt? ongle ronge il
Dritlar Mines N.T. ore oeeurring @ Core P ' e N
e ,91/ / N T Woter Level Meosuremants — Y _evel when hole 1n progress o7 specified depth ore Photograph Ne?u ene
“ommencad 8/74 X cevel sn complelad hole on specifiad date Depth(m}  Block 8 White  Colour
Completed 26/8/714- E : e
t.ogged by P.V.B - g ..
verticor scate . 1: 100 o
C e T B ar. 6/~ NA ~AADEE e e | T
hecked -by robgan N/C NO _CORE M(Pf}/46




BURE AU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

PROJECT
LOCATION .

COORDINATES

DARWIN

EAST

Ferruginous Sandstone Qutcrop

248920 &

GEOLOGICAL‘L.OG OF DRILL HOLE ANGLE From vomizonTaL (o) Vertical.  owecrion
36I7I00N

R L OF COLLAR

HOLE NO 13

|
-

7m. : ,SHEETBOFA

I
Y S

S ——— . S e e e o et e et e - e e e
Hoc:"; ype Description § ég g La) g ’Egg Fracture RQD O,:f,:cr'c::q:::,iy ! Structures EE {Wgr’:s'yF’LrgsS::;e
Degree of Weathering Lithology,colour,strength, ate 8 g“ LD\°§ S g}; Log o 30 60 80 90l Joints veins,saoms,foults,etc é’ 3‘ (Luge:;ns) "
— T 06 28" - bt
et ' e e o e e gy e e ]
NI T T 7
v + tor '*‘
SN S S ,
NC 0 fim- SRS % 5 | 1
. p s s B g t
— o .- -—?- ey 5 .J.
. , ‘ . e . : i
Sand Fine yellow-brown’ : N : -
| SR B , | |
sand washed out of 0 143- N 1 i
hole. . A i ;
.- . . . . t ; Y
Ja4- Ll | ~
-; .. . I . i . . ; ]
145 - AP SO !
i B e !
| : ¢ o N ; ;
| o [46° | i SN
i : i 4 i i !
]
i ‘ . : : ;
H . 4 t ¢ H
? - e .- — ‘
| NIC o PR |
. i i . '
L8~ ' | ‘
| ) : : T
; , ' | |
| 49- e Lt | 4
0 . Foe L |
; A P !
504 L . ;
% Tt T z
) . ' ; . ’
v . ' * . " j
— 51 T | 1
. j ; 4 ;
{ ' b $o e ! ‘
5 2 - fom- «...,;*-«_ "L—.«i t {
—— - T o
Dolomite ¢ Light grey, - L :Some rite in Lo !
~or erystalline, hard, 53~ SRR Py o
Limestone. | strong. 2 o . small joint faces. !
i } . . i . ‘ ;
NC 5/ - A A -
- ] : B ’ .
- : :
1 n | Lo ‘ |
LT 55~ - Co A
_]_I_ 100 . S P
2 . e - f
6~ . .oy ! :
1 5 - - | ‘
hA f Do
‘ 575 | oo :
- . Co !
il i \
| " ' ttoo i
11 80 .;8:"";'— = . i ~Small crush zone. |
20Tl ! X !
heill - R
NC ﬁ_ HiN SRR |
b : . - i
[ 159400 | bt
[ 1100 RO DGR S
1 - A |
i oY a = UEU T FIS PRI USRS S S —— i
Drill type Longyear Notes - Water Pressure Tests
Faad Hyd raulic. | Frecrure cog — Number of fractures per 25cm of cora Zones of core loss blacked in » Vowes in luggons should be read
tnconjunction with computation

Cora borral type .. -

Boedding ond Jornt Plonas — Angles are maosured rel/ative 1o o plane normoel to 1he coreé oxis

shaels Testsections are indicoted

W”‘el'lne Oefact Frequancy — Number of natural defacrs (shears, joints fractures) par 25cm of by blacked 0. 5Irips

H core occurring at spacifiad inrarcept angl/e range T o

Drillar Mines NT. Core Photograph Negative No !
Warer Level Maosurements — X . _eve/ when hole in progress at spac:fiad depth
Commenced 19/817“‘ e Y. tLeve/incomplared hole on specifred dore Depth(m} Black 8 white Colour
Completed 26/8/79- ‘
L.ogged by = . Pv B oo
ver heot seate 15100 )
o (‘\
N -
Checked by G- Tecolosar \ )
l NIC_NO CORE : MPF)136
Y

ST



BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

GEOLOGICAL LOG OF DRILL HOLE

provecT ... DARWIN EAST .
ocation ____Ferruginous.Sandstone Quicrap. .. .

HOLE NO.13..

SHEET-(O. OF.II_

Rozk Type
and
Degree of Weathering

Description
Lithology, colour,strength,etc
91

Defect Frequency

Interceapt Angle
310 6.0 BP a0

Fracture

Log RQD

[od
o
)

% core

Graphic
recovery,

Casing
Lift ong

Structures
Joints,veins,saams,faults,stc

Waoter Pressure
Test Losses

K]
>
g
-~ (Lugeons} *

Water

6 12 1

3+

Dolomite? Pal.e gre
Or

Limestone

Medium

massive, -
strong. l

grey, hard,strong.

Y, crystaLLine{
hard,

100

100

100

grey to pale

100

70

N/C

G e

100

74

Smalt light green
epidote veins.

Core brezaks into
1m pieces,massive.

Small cavity.

END OF H

DLE  74.25m

75411

76-

77-

QN
[ A~

Drifl type . -L_angyear-_ .

Fead- - - .. Hydraulic__
Core barrel fype.__ LR
............ Wireline __.

Driller . _.___ Mines N.T...
Commenced _ /3]9]_7’3 _______
Completed ... -26!3/19- I
A ‘Loqged by .. E.\LB ..........
vertical scate 12100

Checked by @ . iTimee s mu

Notes
Fracture Log — Number of fractures pér 25 cm of core. Zones of core loss blacked in.
Beddaing and Joint Planes — Angles are measured ralative to a p/lane normal to the core ax/q

Defect Frequency — Number of natural defects (shears, joints,fractures) per 25cm of

Woater Pressure Tests

® Values in lugeons should be reod
in conjunction with computation
sheers. Tast sections are indicated
by blacked in strips.

core occurring at spacitiad intercept angl/e range.

Woter Leve/ Measuramenls — X Level when hole in progress at spacified dapth.
X _ Levea/ in completed hole on specified dale.

NC NO CORE

Core Photograph Negative No.

Depth(m) Block & White  Colour
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BUREAU OF MINERAL RESOURCES, prodect DAPWIN EAST
GEOLOGY & GEOPHYSICS rocation - L7Skm  NNW Of Howard Sprmgs ) HOLE No 14
GEOLOGICAL LOG OF DRILL HOLE ANGLE FROM HOR(ZONTAL ey Vertical owmecrion
COORDINATES 259 330E 3,24 075N AL of COLLAR . 13 Smasl. SHEET1 oF 2
b e e [ra— —— o S — SRRV PP PO |
Roc: dY,pe %ﬁ Description «'_:’“ ég. g g g £ ;g Fracture Rob D'ef'ect Fr:q:en'cy Structures 59 ?T'eesrterg:ss:;e
an wy a N a» 3
Dagree of wWeathering | Lithology, colour,strength,etc |8 g" ’jo\og 3 gB Log o nsgrcoe‘; ne%e 90| Joints ,veins, seams, fauits etc | 2 *'! (Lugeons) *
bt e — 0 6 12w, .
. L. BER 1 T T -
Sandstone |Limonitic,brown, 85 !' ‘L“J[ 7 ""TT“"‘CLose fractures |
M o mod. stron rd. Lo NN SR S S
w od. strong, hard md | T } |
NIC A T o |
35 | 9 - o1 | ‘
FRE N .
: Pomge ok g j
. ' - L P ’ |
Patrol Light brown, mod- 3 - o : ! ;
F ¢ reJ{‘ strong, hard to very | |:-: . f .o ; i |
ormation ; - - ; : ;
hard . I’S . i ’ ; ;
NG R
s R | !
]'.:’.". , Lol : |
L 6 - S N ! .f
guartzite fragments == : Lo ¢ :
. - B ; . [ !
Mudstone jLight brown,soft, | "~ , | 77 . Unconformity |
- T ; :
iSW and weak.Limonitic - L .
‘ . | coatingson joints. 8 - | :
f I o :
v : Lo j
| 91 S i '?
; t ' M - ‘
! Golden NG | o |
. Dyke 1 107 TTTT !
' Formaﬁon : ' i i
1M - - g e 1
{ : { ' !
v ' ¢ : i :
: ‘ | 9
Siltstone Grey y-brown, mod. 13 - b |
SW. strong to weak soft < L |
- — . . |
Mudstone L|ght brown mod N/C 14 - B | { E i
'MW, istrong to weak, ; .Thin siltstone | | §
- : i ! : !
| soft, i 40115 - ) interbeds. - |
17 ' ' | !
= . . .
= 1€ - , o
—_— = — e — = - ' {
Siltstone  |Light brown to light| |=* , ) Lo
SW-MW, igrey,weak, sof t. i{-. 85 |17 - b
i Ty » ‘i
g g 1 i
| g o
- ) (0
Trudetons e LS L
Mudstone nght brown , ; .
SW-Mw. weak, soft. ! ‘ D
19 4 : b
| b - |
| . 1.20;'1i-i § A
Sent tyoe L.on"gyé“ar ' O Netes Woter Prossre Tosts |
Fasd Hydraul_ic Fracture Log ~— Number of fractures per 25cm of core Zonaes of core loss dlackad in » Volues i~ lugeons shouid e rend
. trconjunction with computation
Cora barral type Bedaing and Joint Plones — Angles orea meosur8d relarive '€ 0 p:ane norma: r0 tha core 2a/s sheats Tast sections ore indiceted
Wireline Detsce Fraquency — Vumber of naturor defec?s (shaors, joints, frocturds, ver 25cm of | by blacked ins*rips !
A har M'ines N T COre occurring ar spac«fi8d intarcept ongle runge ”'Co Protograph Negat ve No ‘
. 27/8/7 o Woter Level Measurements — X__ _Qves whan hola:n progress o spec:/f.ec ceprh ¢ roaraph hegatve
“ommanced b 2. iaveiin complared hola on specified date Depth{m)  Biack & Wnite  Colour
Completed .
cogged by G. LAU. SW Slightly Weathered,
varncal scate 11100 MW Moderately Weathered.
NIC NO CORE.
e e S ___ m(Pr)I96



Y

[
i B
1
| GEOLOGY & GEQPHYSICS

UREAU OF MINERAL RESOURCES,

DARWIN E

PROJECT .

tocation  1L.75Km NNW f Howard .Sprin_géf

ST

DIRECTION ..

HOLE NO 14

o

' GEOLOGICAL LOG OF DRILL HOLE  aNGLe From HomizonTac (e)Ver tical. -
| cooroiNATES RS9330E. 3LL407T5N  re of corrar 13.8mastl  |sweetr 2 of 2
.: RDC:MI""E Description . :S? %g. g gg g§§ FrncmreRQD ?:::il:'?q::n:y ] Structures EE wqr?;'pggss::;e!
L[zeqree of Weathering _'f;nrixv»'lj‘)y,cclour.strengvn,em 8 g—‘ i_‘r,\"g gg; Log o 30 6?3 5?1904! Jom-fs,vams,seams.foults,evc é’ 3 (Lugaons) *
e O,Tsﬁar:,.“_,,.._.,-._.., T i
Mudston Pink, weak, soft. - o T "7 rregular fractures !
MW =175 21m- Lo :
Grey, calcareous. 99 ! R ,
-_.__ . — ¢ m——— . — . - - V ' e 1 -
Siltstone  Grey-brown, mod. N ; - ro ~‘ :
Sw strong to weak, soft. ‘ ek |
R P S 23 - { ' ‘ ; !
Mudstone {Light grey- .‘ | b |
: oy o to i
calcareous? 24 - |
25 - f o E
T g T T ERRS | -
Siltstone 'Brown, mod.strong ; - ~+-—--—Very close fractures
Ve i § . . { {
ISW  to weak, soft. | : | P
i i . : | i
| - | P
! j | o
1 ;
—_— e e e e e : ‘ ! f
Mudstones & | Graded beds. ; . ? Very close fractures!
Siltstones. | NJC ‘ ' oo
" END OF HOLE 29m. : : - o |
| y 30 - - |
| | N ' Lo &
| | | ' R -
f f 31 - - — | !
i J ' | Co o
32 ~ . e o
| | : L | ;
[ : 33~ A ! | i
b S | . |
3 ~ o %
! 34 - i b 1
i i . + ) ; H '
| . | !
f i l ) : 5 !
| ; | 16 | |
': : 36 - | ;
; | ) . ) .
H ' ; ¢
| | i ] |
{ o 37~ j
! : o . f
: - 387 X ; L *»
| K | f ' ! ;
;, b 39_ i t ' ;
i [ R : R .
{ P . i |
: B ,) ¢ i ] ! ]
| 8 oAl - ‘
L } P s e Q= cbrad - - * 1
" e e e S et o g et et e i+ o -« et e o —_————— ,J‘
NOotes Wwater Frassgre Tas's !

fuad
Core barrael type
eatiar Mi
Juammanzed
wampiated
L 0Qgged by G.

Verticgl scale

6

Ganes  LOngyear
Hydraulic

Wireline

27|34

1100

Chdc‘ked by G-,D'..f_obso" '
H

nes N.T.

LAU

1 i

Buusaing and Jownt Pinnas

Aorer evel Measurements —

TGrE QCCuUrring 3! Spac 1.8C cnlarcep’ argla range

X

-
—————

SW Slightly Weathered.
MW Moderately Weathered.
NIC NO CORE.

Froctyre (aog -~ Numbear of fractures per 25¢cm of core 2onas of Corg /055 tNockad

- Angles are MeUSur8d rglative fc 2 plaone normal tu the Core 2a!s

Defact fraquancy — Yomber of noturgr Jefacts (sheass, jcrts froctures, par 25cm 3

wEva wHEN NOI8 N progruss o spaciliad deprh
L 8ve I COMDIBTOU No/g o cneci/red date

4

» Vgiues ir 1o Je0ns SAouia e en?
17 conyuncton.w th compu?crion
snears Tast secrions vre «nICated
bty blacker i~ §irirs

Core Frotograph Hegaotve No

Black B Whi'e Catour

Dectr (m)

/M(‘ rD/, . / ;



GEOLOGY & GEOPHYSICS

BUREAU OF MINERAL RESOURCES,

Geological Log of Auger Hole

Project: Darwin East hole: 1 Date: 22/5/74 Logged by: PV B
- 5 |gz8 . GEOLOGICAL
7 _ O g & ¢ PEDOLOGICAL
= 5 S| 8|82 |$-2] O] - | DESCRIPTION
H o ENGINEERING Bl coour [JZ1E715 Pt HIELE
= : > sal 5% s 5282 3
(o] SOILS DESCRIPTION Pale or dark é% S$a 8 :v MET IR Eolian Residual
P - (Text, plast, OM) ° Comb.col. |51 b3 2| ve >l ol o Alluvial Colluvial
3 ° R-B,Y—B £/ 022 Sl e £]E Decomposed rock
s T Sls{ R[22 2 | 8] 3 | [Horizon A.8.C
[-] ) <72 §— v 2 5| Y Buried soil
o 2 | = v
o Vo »
SQndJ St ML | hight beoon| D | L S P D Residual
: topsoil.
A4 G : psoy
0.0 Sandy sj
..3'9': Y silt ML | Red brown S p DEg
‘,°'b '.0..' Gravel_lj Sand’ G :
vl o
1200
2
., _o’
'-".;?, Gravelly  sand. Gw D“"'Pb rei Pl L Lateritic gravelly
'4')0' fowon. U Sand,u{) to 2em |
3 . o & across.
: High Flashc:t\/ clay CH | Pale. yellow M ST M | D Residual clay.
2 s
Residual Sand,
L= D [’
Sandj clay ct: pﬂ\emsfem“’ L M 1D plaskc claJ,sc‘nj-\c
3 i fock fragments.
UNCON FOoRM 1 TY, ﬁgl'ls/;-‘;ru re-
—--__~ . . W i
-~ Pulverised  Siltstone ¢ Yellow beownf M R OF " Llower Proterozeic
<hcav:/ medi um silfy c,\o:y)
4 - - eL~ 7
CH 26/%/74
S =
6
' 7 PMI\{:"‘S(—’A m‘kd stone. Sl Pale browon M S 2 D Lower Fretergzoy
I (meo\ium si‘t\j cla.j> e
9
v
8 v
3
N
~
.
v T
3
0 3
N
Y
3
1} o= 5}
i
12 >
| &
o
' )
13 %
<
| | &
u Pulverised mudsione ciq Ble broon| M S 2 D % Lowee trefsrozoic
. - CH
(medium s\lkj oy ) ’ 2

1sL=—=
Driller: Mines NT

Drill type:Gemco

BRI Not sompled  Checked by: G. 5 sasen

M (Pf)208
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 2 ‘Date: 22/5/7, Logged by: PV B
P AHEINE e
= IV : g PEDOLOGIC
£ o 8 E B2 1%«o[ 8| . | DESCRIPTION
s ENGINEERING | cowour | 3|27 | 5 SEEH IR
et O > «2 c - [ o% 2
o SOILS DESCRIPTION * | Pale or dark :.?%' sa 8 :‘ "lELS| B | 3 Eolion Residual
| ~ (Text, plast, OM) o Comb.col. [5A 2% |y > o | o] |Alluvial Colluvial
I z , ° R~8,Y—B s e 2 §N i £1E Decomposed rock
i T oF< ‘g - o Horizon A,B,C
(-] =) %> §-1¥ 2 E v Buried soil
|||'||| orsam‘c. ENE Ol Dark grey D v | ¢ D 75,)501'/
[ I"‘°‘j""‘"‘- silk. Mk [ Brown grey | D L |q b
\ S/ cL | Dran M< ) c |p Residual subseil.
1 | uly Jcan clay ge_red
lean O/(‘:y, Some
pelicts “of l'non)
2 Gravelly _silty clay eL | Ked brown |M G| F 2 1D Buckshot _rmyxed
~ ~ 7 with clay,
G\1~avel\j Sflb clay ac | park red | Mm e | st M D Lateribe qravels
(pulverised Siltshne) e brown . Weakly fa ertised
3 Gllamarm  Beds .
]
Siwj Srave.l!j c\cl\/ Ci. | Dark red ;M G| F M2 p
Brown
4 Hard gravel band. Basal conglomerate
Pulver) sed  siWsione . HW. Cw | Pale green D D |s M D Weakly [ateritised
C Cl&yej sand ) aeey s o
S VMeon RO ML TY
Pulvertsed ¢ mudstone- Rue greew: Lower Proterozoic
grey -
| 17/2fvy
R6[5[74
Pulverised  Sibslone  HW. cL. ?alegreenjrf]v D DS ™ Lower Poterozoic
Ex oL @Kot (2.0 /.
Auger Retusal.

15
Driller: Mines NT

Drill type:Gemco

_Not sampled

Checked by: G.Ducetosare

M (Pf)208



BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 3 Date: 22/5/74 Logged by: PYB
_ 5 |&lzB . GEOLOGICAL
2 : o, |8 -3 - PEDOLOGICAL
2 3 S 8(S2 | 2421 8| .| DESCRIPTION
H] o ENGINEERING E| COLOUR |35 14 ef)z| 2| £ | 2
= ILs DE = e Ll cl 528 5
(] SOILS DESCRIPTION Pale or dark ‘2?/- $a 8 :v » i:u E 2 Eolian Residucl-]‘
T ~ (Text,plast, OM) o Comb.col. |32 | |um > o, o Alluvial Colluvial
- 3 R-8,Y-B z? - e EN o ¢ £ £ Decomposed rock
a = sl '§ 2000 2 alo Horizon A, B, C
o S 2> 15]e-15] 3 | §|© Buried soil
Inorf)qr\n'c. siit ML Or‘anSe brown| D w | & P D B Residual fbpbo:'l-
Gravelly sitty lean clay. CL [Bright erange| D | L |G 2 |p Subsoil, residual
brown.
Clayes, _acavel GC chnJmekmme’K MO D lateribic aravels
T 1 J
2 PR Cl. Dce‘? red N4l & | 97 < D Lateritic grqucls.
® vacu:) silby cloy brown
4
Q Y “ "
3 0
]
0 0 " "
2]
4 Pulyerised  HW mudshone &P | Yelloww cravels S Rasal (Baglomer=
- 3" ]
o‘\a el (8(‘@:61\:1) a*’e.
Hullaman Beds.
5 o ~o
6
7 WAYAA, UWACONFoQmITY
. 3/6/74
=~ Pulven gec) r*w\ded'onc.‘ Yetiow brown, u /?/7/ Ao{;fr Proterozorc
8 R )2
= (ks
9
10
11} guagee T
12
13
.;)
" quv;riseé\ HW) mudstone Clol uelloed 1 DS M2D hower Prgkosn2aic
brown |

15L=
Driller:Mines NT

Drill type:Gemco

- Not sompled

Checked by: G . Suceloson

M (Pf)208
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BUREAU OF MINERAL RESOURCES,
GEOLOGY" & GEOPHYSICS

Geological Log of Auger Hole

!

Project: Darwin East Hole: & Date: 23/5/74 Logged by: PVB
o g |t|z8 . GEOLOGICAL
0 _ v e F PEDOLOGICAL
= o ~S ] 8|32 |225] 3| . | DESCRIPTION
g o ENGINEERING £| cowour |32, MzIB8E| £ |2
—_— > = c ot =lok o
(o) SOILS DESCRIPTION “ | Palo or dark ;,’-% S$a 8 :’ kT4 El3 Eolian Residual
z)| - (Text,plast, OM) o Comb.col. 54 N e R > 2| o Alluvial Colluvial
- k] R-B, Y-8 % 9 ;|2 [ g I £lE Decomposed rock
frr = al< ; '§ e 2 - Horizon A,8, C
o s % > 5 g-— wi 2 E v Buried soil
x @[Sl & v
vaeﬂ_y Sithy  clay CL| Chowolate | D a? P Residua! latemtic
brown. Soif.
quvelu clay %Lﬁ_ Yellows brown| D M Marginal .
5“*_3 3mve,l GM | Yettow brown| D M Cons\omera+e?
Gravell Sildy claj cu DranSe brown| D 52 HW , lateritized
(pulver\'sa( S(!bbne) R u)eo.'«\J )Pu\ver~

1sed Mullama

UNLON ForRMITY, ?

Pale ateen ““jL D
SN

Pole_aceen ‘

Beds.

Pulvericed MW silislone - oic
gref’

3/6/74»

(3/6] 74

a3l n
Dlverised  Hw-CW mudsine Tale areen hower Reterozal

8“3 12]8)14

21/8/ M

Pulverised HW mudsione Rle aresn aaer beatecorale

ay

Driller: Mines NT

Drill

type:Gemco

-Nof sampled

C‘héCked by: Q.Eso.bsn-\.

M (PF)208


http://fr-r.fr
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

Project: Darwin East Hole: 5 Date: 23/5/74 Logged by: PVB
: 5.3 |, ¢ ey
! - V) : F D
£ , 5 e g g2 124513 | .| DESCRIPTION
g o ENGINEERING T | cotour (.3 Z 1, R
p= > - c “ =lo% o
(o] SOILS DESCRIPTION “ 1 Pale or dark ‘.:,."?/- $a (g :v YELS5) B3 Eolian Residual
x| - (Text,plast, OM) © Comb.col. 52 )Y |um > o | o] |Alluvial Colluvial
el K’ R-B,Y-B £E( o051 T _'.:_.N i B £1E Decomposed rock
b = Sls ‘§ 2Uh 2 al g Horizon A8, C
o = <> 3 é'-- w| 2 Elo Buried soil
« @G| 5 |
I Organric Skt - o.. | Dark grey M s g P DI | Residual 7’6})50[’
BERS 5;"‘_‘1 Sand. SM | Pale grey M MD | S P D %Jg Drainnj? sorl.
N £
o 19/ esidual clo
\ oo Motiled hwvy Sro.vellj ao:y CH Momfcc_( oranad M > S 5T | M Jéll soil J
0 red fant de
] &_ﬂ ) brown. e
N\ ofeln
Sithy ploshc eclay Ch-| Orange ved | D KW howwer
CH Proberoroie 2
P> 294214
2 o Polvensed B rmudstene Bruon 5\"% D
3 b Lialt D [Beown ahale |
bown. in oudkcrop nearby.
H
" Yellod bawon| b S
Bl Duliersed B onudstone. Yellow bown) D 3 ower Proterazoic
! Dalversed HBW nudStone %(‘Qf ))f'bmn D how roterozioy
15 '
Driller: Mines NT Drill type:Gemco -No' sampled Checked by: ¢ Tec obsow

M (Pf)208



BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project:Darwin East Hole: 6 Date: 24[5]7 Llogged by: PVB
= 5 |%l|zB . GEOLOGICAL
7 _ el g8 $ PEDOLOGICAL
= % - S| 6|82 |82o] 8| - | DESCRIPTION
H o ENGINEERING B cojour [ ,ZZ7 17 HEHEH IR E
- > . s e - =lasd o
o SOILS  DESCRIPTION “ | Pale or dark 2V18¢5 3 :* : 25| B |3 Eolian Residual
x| = (Text.plast, OM) © Comb.col. |54 L B R g o | o | |Alluvial Colluvial
- » R-BY-8 (X1 9| IS, ln] ¢ £ { £ | |Decomposed rock
: E a Qs '§ 27 2 al| g Horizon A,B, C
P V25 5 E~h] Y | v Buried soil
o =~ A © ° 8 . 4 o
! w o o |Uo 6 wv
Illl|l orsam‘c sily oL, Po.\e.grd?-n g D 5 P To)osoil con’ré\n'w
7 Angular 71-7_ <+
o [3] || Grravel , Sit onixure. | GM |Yellow grey | D G P2 roclc g.ajmwb
00 l
% Gravel olo;\] ™ixture . GC Q\,’?nse red. | Mz MZ
] \\\\ Crravelly  clay cL J;.,.:,l)'\'t beown| D &
N\ -~ I 31/5)7
Gravel sand clay mixkure GC (Tale yellos [ M G D Pulverised lower
brwon. Proterozoic
, ¢ Bf 774
2743/ 744
3 Pulversed MW ony, dstone L;tc})\fjmwn. hower Proterozole
(atternating hard)
and soft Jers/
n
5 e
6
75 Tulverised HW _mudsine. Linht Arown
A J /a HcrnaTm‘j hard )
and sof¥ Ajet‘s
k.
B o of Hole 12.5 m.
ﬂq9er reﬁcsa/.

Driller:Mines NT Drill type:Gemco

‘No! sampled

CheCked by: (7" Euvak S0v~

M (Pf)208



i
!;’_AUREAU OF MINERAL RESOURCES, Geological Log of Auger Hole
GEOLOGY & GEOPHYSICS

Project: Darwin East Hole: 7 Date: 24/5/71. Logg:ad by: PVB
: AR
[ X .t_-l c
£ 3 o § 9 [2.%(3|. | escripmion
&l ENGIMEERING £] cotour | o3I, IR
— S - c - [ -

1 SOILS DESCRIPTION “ | Pale ordark | 27| $ & S :ch 226 E|x Eolian Rasidual
x| ~ (Text.plast, OM) o | Comb.col. |gA|l E|T [T o | o | |Alluvial Colluvial
- - R-B,Y~B s e 2 §N';, @ £ 1L Decomposed rock
& = ' als 1412 2 8. | 5 | |Horizon A,B,C
w 2 2515 §._:;-, ] Efou Buried 20il

ac 3 Vo > ] v
Silhy Gravel GHM | Yellod brownl D Lis P ID Residual
C‘oﬂej 3ruve(. GC Or‘qnﬁe red M< ) F M2 D Res;‘dual
3t/5/14
s
237+
¥ - 27(ef14
2 :af Pulvericed 50l [H\A) hight acreeq. hower Protesoraic
rmudstone. mgn‘ - Bro{u:% R.bd:s
(natiy!
3 .
n
/g::‘c‘?‘:gfld{on of
5= HW  mudstone. Mack _checola hower Proternzaic.
brown.
Water struck
‘ whilgt dr:”'\ns.
7 ’.
ensged  Huw)  oudsione fv;cjaM- beouan
-
Driller: Mines NT Drill type:Gemco “No' sampled Checked by: G6.Tncaosam
M (P£)208




BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

Hole:

Geological Log of Auger Hole

Date: 27/5/74

Project:Darwin East 8 Logged by: PVB
3 g 1% :} Y P‘:%%L%%&AALL
E . 3 Yallisw 5.8 3] | "Dischiption
] o ENGINEERING €| cowour |J3(E51m Rt '53; £l
— = ' c - [ ~d -~ o
0 SOILs DESCRIPTION " | Pale or dark é% $a 8 :V: 1020 Els3 Eolian Residuol
x| = {Toxt, plast, OM) o Comb.col. |2 T ITe” o| o [Alluvial Colluvial
I~ 2 R-8,Y-8 2l e 2 §N nl ¢ L1 Decomposed rock
3 t:.:' al< _; -§ 271l 2 o | o Horizon A,B, C
o S 2515 é'-cn 5 E|v Buried soil ’
~ 20| & [ ¥ .
] . " ;
'l,::"l Organic sipy day (kowrr) O, | ale JE’LZ‘; bl L |& D Residual '/0/350/1.
o .
9 S'H3 j(‘o.vel. GH I»‘SM bown| D | & |s D Rtz Qrcwc( gfli\,
o\ Mo X
- o .
]\\\ Gravelly siliy clay. e D'jjt”fg,of, 9 b Gl EF |1 M |D Residual clay .
‘x-‘,’\’ - S A~ ~
4
\ ox Claye 3mve.l. Ge | Fale grey D Q D (QMPk,kJ\
;\~, J = L\)ea‘H\erEé
~ Mullaman Beols.
2 Pulvericed  HW—CW mudstone. Yeliow brown| D D 54
31/S/ M,
12)b{14
3p a3)1f1y
Y| 27/9[14
n
5f mudstone Yellow browy D
|
“‘ N Lhole drscontinued of Tm
Ver}/ eagy angeri/y,
Y
£
é’)
<
T
3
N
10 SR — - 3
, 2
o l
128
13

Dr}iller:Mines‘ NT

Drill type:Gemco

~No’ sompled

M (PF)20 |



BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

Geologiccli Log of Auger Hole

Project: Darwin Eas; Hole: 9 Date:27/5/7lo Logged by: PVYB
T 5 |Els8 . GEOLDGICAL
0 _ o ¢ =4 . PEDOLOGICAL
F 2 SO 8[82 |22 8| .| oescripriON
¢ o ENGINEERING | cowour [Z[Z715 BRI
-~ > ~ c - =] D = o
o SOILs DESCRIPTION “ | Pale or dark ‘3% 20 (g :V 225 B3 Eolion Residval
x| ~ (Text, plast, OM) o Comb.col. |32 -3 Teat” o] o Alluvial Colluvial
- K R-B, Y-8 |[sEl ¢ | =6 0] @ £ | .€ | |Decomposed rock
a “ i1z g 5 |al® .
a : o)z -§ 2t 8 gle Horizon A,B, C
) S <> | 3|51 2 5|V Buried soil
o« o |Uo & v
B 5.‘\#3 srawel a4 L|3h+ 3”;7’ M [y g D fes:‘;/r:ti/./a,v‘mﬁc
N
) 35| Completion of drilling
(o]
< ) Cla.yej gfave!. GC Red—oranje_ HMe D Water 'stmcl&
O esidual
o L | Jateritic clay.
! o, o 1Y
Ooo
o
D'. o] ]
) Groug\\J c(o._\j ct | Srange - red [ ML o '/3/7 .
2
3 Pulvariscd‘ H‘«) mudstone, Mgﬂlﬂd_\l_elb _ﬂ“ch;qu B_cdﬁ’z
orange Hnd T
3(‘2-\\{ Srcen.
4 . End of hole 4.0.m
Easj -’Iujcr‘lng .
SH
8 I

15

Driller:Mines NT Drill type:Gemco

- Not sampled

Checked by & .'.3‘.“...\':5:..

M (PF)208



Q@

GEOLOCY & GEOPHYSICS

BUREAU OF MINERAL RESOURCES,

Geological Log of Auger Hole

7

Project: Darwin East . Hole: 10 Date: 27/5/71. Logged by: PVB
- s |&lz8 . ‘GEOLOGICAL
7 _ g g1%d 2 - PEDOLOGICAL
: il 5 Sl s(82 (2.2 3. | DESCRIPTION
- o . ENGINEERING 2| cowour [ 3 =710 R EE
= > by c L =l o% o
o SOILS DESCRIPTION “ | Pale or dark é?; $a 3 :" MET IR R Eolian Residual
x| - (Text,plast, OM) v | Comb.col. |'5gAl E|T|&mt> o | o |Alluvial Colluvial
e , 2 R-B,Y-B |xE| ¢ 52 §N b B £1.€ Decomposed rock
s * alz ;31270 3 8| 5 | |Horizon A,B,C
o S % 5 §-—w 3 Elv Buried soil
Organic  clayey  siit. oLy Grey M| w s P |p Topsoil .
\ Gravelly clay cu | Yell e
. < °;‘" 3 e} M> s | s-F ™M o Buckishot -
motlled. va"b cla:/‘
/5[
N Medium Plc.sh'o;ts cla:j,. cL~| Orange. red M> G M D Residual red c/gy
\ e |Some nale
3(2\\1 r\ﬁeﬁl'unj.
\ 196/ 74
N I N R U N N s
ad /74
3k Pulycn'sedf [cdeciiissc[_,—l:b) eb! Oronge ced |[M gl F C?l Dl v | Riverised, (Neakl
: Mudstone <5°*"d;j O{QJD. \cx\uﬁ-\-\‘SOO(
Mullaman Beds.
WATER AT TIME OF
DAL LING,
48 4A%
5 ) Pulveri<ed _ \cx"czt\'~‘—\"sc<7\j HW Paltid_tiauve | M S-F o INod latertised
Mudsone . <va£“_j d S‘“"‘O&D omnge and s th Mullaman Beds.
. c\o;\j A grey vhorled
6
7
erised  HW  mudstone e | Bllid mavvel ™M ust | M3 D Weakthered
g ) oronge and '
<Smdj ¢\0~d> grey ?Y\oﬂ"(d- Nul\anwan BQAS
P
A
I
N
Pulueased 1 mmud<tore. qre:\jmo{-}\ed M P Mullaman Reds.

Checked be: G . Tecaels Som

Drill type:Gemco

o ‘Nof sompled

M (PF)208


http://po.lt
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_BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

sond c\o-\xj mMixhare .

Project: Darwin East Hole: 11 Date: 28/5/7,  .Logged by: PV 8B
. g |zfzB . GEOLOGICAL
3 - O | &8lid g PEDOLOGICAL
= ] S| 8|82 |$eo] 8| .| DESCRIPTION
e o ENGINEERING T | cowour |3 Z71 . REEHIEE
-— ; > v B “~ =] gw 2 !

o SOILS DESCRIPTION " | Pale or dark [2¥ [ 86| 3|7 72122S5| B | # | [eolian Residual
| = (Text,plast, OM) . Comb.col. g4 X175 |Um > o | o | |Alluvial Colluvial
- L R-BY-B |xE[ S| 5|8 )R] ¢ | £|E | |pecomposed rock
= = sl ]2 2 | 2|5 | [Horizon A8, C
o) S 25| 3 g~{v 3 Efu Buried soil
: « a | So s> |2

Pt
. Orgamic  sandy Silt : Dark. ML - & S P D Topsoil residual
(| \ \l aa _J . oL SN:I P , .
[ \ 1
il Fine sand. gv| White [D |~ |a P2 | p Sabsoi, residual.
1| ==
il ..
=
:‘:‘%’ Palverised MO mudsione. sc |Pale mavve |D | MD | & p D 10 Hullaman
= o sand ‘ Bedls.
° ( ey and) 31574
2
19/6/7#
3 E Pulvecised B muadstone sciRieareydo (M [ D |G ) ) CW Mullaman
Behinl cu | paleSrRauve . Beds !

ol 7/

LEVEL  STROK.
L)N\I_E DRILLING

W
6/8/7¢
27/8/74
T 7
il Puliecised MW mydgtone. Yellow beown] 1) p Mullaman Beds

i

Jveniged  HW mudsione

~ellow brownl M

Cw Mullaman_

+o white.

Beds )

Driller:Mines NT

N ChECked by G.Bwo&\ﬁsbh

Drili type:Gemco i “No' sompled

M (Pf)208


http://Drt.IL.UNC
http://Tu.lv

BUREAU OF MINERAL RESOURCES,

 GEOLOGY & GEOPHYSICS . Geological Log of Auger Hole

Project:Darwin East-  Hole:12 Date: 29/5/ % Logged by: PVB

A GEOLOGICAL

PEDOLOGICAL

DESCRIPTION
K

q. ft.

SKgSqan

.SF. ST. V. ST.H.

ENGINEERING COLOUR

SOILS DESCRIPTION
Text.plast, OM)

(metres)
symbol
4

Massive
Crumb elc.

Porous

Eolianr Residual
Alluvial Colluvial
Decomposed rock
Horizon A,B, C
Buried soil

Pole or dark
Comb. col.
R~-B,Y-8B

, jl.,,'f,!o", Grrowe,llj organic syt OL | Brown grey.
s S;u:, Clay ‘ cL Oromse beeun] D G| S PZ|p

LOG

D.M><PLW
Relotive density (CG)

Moisture
VL, L. MD, D, VD
Casing woter

{

Sampling method

Unified

Boundary Gor S cement

Consistency Ton/S
2 3

- DEPTH
0

-}Structure

Residlual ’{'opﬁo}l.
Some. buckshat
gravel.

(v
r
InY
Y]
<

Subsal residual

C.Ia\.y.

Motfled weathering

2Zone

HW Muwllaman
Beds.

of Paverised M sittstone. cL Orange beoon| 1 8 st M D
(Saud:, clay )

3arfs/14

DRILLING.
19)e]74

o7/ 74

- P Py Ivul
JV( rl 77
12/g/14
211817

?u.\ver\se,d H)  mudsione., Ch | Tale mauve.| W) Gl VS p
(si\\ﬁ clayy)

T, —

Bedé )

| Duiveriged bW MudLs\-on::L cb | Yellao brow Mullaman _Beds.
(SQv\dj . clo:\_/)

15L=

| _ Driller:Mines NT * Drill type:Gemco  [l[Not sompled  “Checked ‘by: ¢ csmectoso
—— : ; : M (Pf)208

WATER STRUCK g ;.



GEOLOGY & GEOPHYSICS

BUREAU OF MINERAL RESOURCES,

Geological Log of Auger Hole

Project: Darwin East Hole: 13 Date: 29/5/75 Logged by: PVB
- z |z|z8 . GEOLOGICAL
g _ O, 858 . PEDOLOGICAL
= o o "5 8|82 |8ao| O | - | DESCRIPTION
g o ENGINEERING t| cotour | Z1E7 7 ez 338 £ | ¢
- | l x = cB e =l g% 3 o
o SOILS DESCRIPTION Pole or dark §‘3 $a ‘3 :" HETGIRAE Eolion Residual
z | - {Text,plast, OM) v | Comb.col. [FAl E [T [Fer” =1 = 1 [Alluvial Colluvial
- ' 8 R-8.Y-8 |xE[ 851 S8 |nl ¢ | £ £ | [Decomposed rock
fr = ol=; -§ »NM 2 6| 8 | |Horizon AB,C
e - 255 §-1v 5 - RY Buried soil
"' Organic sandy sith OL | 'Dark grey | P [vi |s? P (D Topsoi| nesidual.
Lt ;
',","::_' Fine poorly sorted sand. SP [ Pale yelow D} L S P D Resigual subsoil
;' % a clean Sand.
[ d
0 R N .
. }A‘ ?\ Gravgel c(agj mixture géﬂ Orange red |M<& & | sT gfi;i‘;"“‘ clayey
Sd\'\d\ elow, ‘ 1y
& S Sy . cL | Orange r‘?d M< & D
Cl&jej‘ Samd (Pt—dver;gec{ sc Ofamsg red | M< ) M | P HO Hullaman
Mudstone Beds.
B SN
2= Axe L AFTER  DRILING
13/e{74

sT | m DR LICY Mullaman

RA\UPAﬁCCk _mudS'\'Dvxe > M-

e _arey A
J

( SMJ C\C\J) e 7/74 866\5
WHILST  PRILLING
1246/ 74
27|8{74
dvensed HW  pmuadstone ci. [ Pale gesy M | MD P _ID Cw  Mullamnan

Reds

END oOF horis /0.75 M

7ager Kerisar

[

'-’
Driller:Mines NT

Drill type:Gemco

HNO' sampled

Checked by: G .D'mooks;‘

Mm.(Pf)208




BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Hole: 14

Geological Log of Auger Hole

Tlweciced ?o!cela\nﬂe

white .

Project: Darwin East Date: 3/6/74 Logged by: PVB
- G |tlz8 ‘ GEOLOGICAL
R _ O, 21548 2 o PEDOLOGICAL
= 3 S| 8(82 [Swol 2. | DESCRIPTION
¢l . ENGINEERING E| cotour [ 35510 a3 £ |8
= s o > s5al 5215 52852 g
[e] SOILS! DESCRIPTION Pale or dark ;’-% Sa 3 :v m > -] Els Eolian Residual
| - (Text, ptast, OM) ) Comb.col. |5 A AR o | o| |Alluvial Colluvial
- h R-8,Y-8 s e5 ]2 ?_,N bl B L] € Decomposed rock
e" F o+ ‘§ e 2 aly Horizon A,B, C
o 5 <> |38~ 3 | 5|V Buried . soil
Grovel - Sand ~silt, mixture GM| Grey D| L |G | Ip) Residual 'lOFSO}I.
Sitty Srowel. G Brown geey D P D Residual _l“*““"".c
‘ : Subsoil.
]\\ Ceomelly _candy  clay el |Orange beown| D Dk Residual clay
\\\\\ J J ) - J ! T
x\

UNCoN ForMITY,

lvensed  mudetone RW.

Yellow-brown.

3/6) 7
31/S)m

hower Peoterozoic,

mauve

23714

Lower ?rn’mrow[c

Pulverised mudstone HUW.

Pale green

Pulvecised yel|om brown CW
mMudstone.

Pale _aceen.
J

fIHILST  DRILLING.

‘ pul\lﬂi‘;ged MS“Q(‘\Q

¢

=
e
|

Hauy&j})ufple

i

Driller:Mines NT

Drill type:Gemco

‘Nof sompled

Checked by: ¢. Secotosor,

M:(P£)208




BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 15 Date: 31/ 5] 7. Logged by: PVB
- g ||zt . GEOLOGICAL
% _ Oo| |8 . PEDOLOGICAL
s o ~S 1 8{AF |%wco]l B - DESCRIPTION
H o ENGINEERING €| coour |3 55w Tz EdE| £
- > < c — =] g% 3 o
o SOILS DESCRIPTION " { Pale or dark 7,:-:% 0 3 :v M E TR I Eolian Residuvol
T -+ {Text. plast, OM) ° Comb.col. |34 2|5 (gm > o o Alluvial Colluvial
- 2 R-B.Y-3 £Z| ¢ 5 f_,N ol S Decomposed rock
: 'E o= AN 2 o]y Horizon A,B, C
[-] o -§> E g—m § g v Buried soil
x 2|0l & | ©
Sano\j C\O\:’Q‘:) sty ML Pate yellow D VL. | G P D Rosidu ol 4095031.
brown. i
Clayey  sendt se| Yellow browni D | L |G P Residual subsoil.
] \\
\ S{H:, clay ct. /,M°H‘ed otange| H M . Residual clo\\].
awd 8“%7
g Mottied browry M Gl W |~
o PSR and while,
L et

AF .

o 3 Pulverised B mudstpae Mottled yellow] M G| VST | ™M J cw Mullaman
(_hisk\s plashc "‘“J) amd White 8ed5::
| |

170t
o[ 7/
P ‘ J
} i g .
o Wlvericed €W mudsloue hight grey W D S Mullacnan R
A Pa\’\\e__kﬁrte«mw " PRILLING
white.
K
aff
77 .
.
9 .‘._"
UNCONFORM (TY. 2 wmLeT DRILLING.
Bl
128
13
B - Pulverised , & mvudstore. Decp mavve | W Ao eor
T purple. Proterozoic €
15

" Driller:Mines NT Drill type:Gemco

Checked b)" G . Tacovason

L dh

-Not ¢ampled

M (Pf)208
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BUREAU OF MINERAL RESOURCES, Geological Log of Auger Hole
eoliogica U (o]
GEOLOGY & GEOPHYSICS o8 9
Project: Darwin East ‘Hole: 16~ Date: 3/6/ % Logged by: PVB
- 5 |z]<t . GEOLOGICAL
g - Ol (%S g PEDOLOGICAL
F S 918|182 |2-2] 3.|. | DEScripTION
g o ENGINEERING £ coOLouR |JEIZ 1, S EIERE
-~ > = c - —~! o o
o SOILS DESCRIPTION | pale or dark | 2V £ | 3|72 £25] € | 2 | |eolion Residual
x| = (Text,plast, OM) o | Comb.col. [5A| X (T |Tmt™ o | o | [Alluvial Colluvial
- L R~8,Y-B zi- LA B §N 7 [ £ g Decomposed rock
: E. o< '§ R 2 al g Horizon A, B, C
a 3 2515 g—in| 3 Elou Buried soil
& 3 |0oi| & v
) 2§
o5
;0 Gravelly  Sandy  silt. GM | Deep red D L |S P Residual lateribic,
o og browvwn, red earth.
J
90
1l 2190, .
Hard thin ironstone laye'r
' #éf1¢
Plastic olaj ch | Tade greenish | M G Fe M Residueadl clay
. L.\\'\il*e. mottled develo[)ed om
{ :
yelow ecange Mullaman Beds,
B
19/1/14
26814
k1= Pulvecised WW mudshene Tale Sreenish HW =G S
T (i clo) e Mullaman Beds. |
A 4 OAA AL umauronmn/ 2
kower Proterozoic.
S = Pulverised \-\ (W nudstorne, Yellow = brown. | AFTER oan?.lrvc-.z e
5
"
Pulvericed W-CW mid=inne. Yellow brown u
7 Mauvve fo grey-
R green . "
]
“ . rudstone Mavve  ta hower Pro¥erozeic
sffj 3fmh WATER STRVCK
‘B WritsT DRILLING,
L !
1308
,f.
15l==1 Pulverised < mudstone !
- Driller:Mines NT Drill type:Gemco ‘Not sompled Checked by: ¢. Docoksan

M (Pf)208
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Driller: Mines NT Drill type:Gemco

‘Nof sampled

Checked by: ¢ . Jnvolosan

Project:Darwin East Hole: 17 Date: 3/6/7, Logged Ly : PVB
= g |zlzt . GEOLOGICAL
z _ O g|*& 1. PEDOLOGICAL
= ] >S5 | 8|82 {2uga] ©| - | DESCRIPTION
H o ENGINEERING 21 cowour |35 4 emzladel £ | ¢
- P =2 € - i o [
o SOILS DESCRIPYION “ | Pale or dark ‘.::,"\‘" - 3 :v dET I R Eolian Residual
T - {Text, plast, OM) © Comb.col. |32 z g > o| o Alluvial Colluvial
- L R-8,Y-B |2 | Z|&.ln ¢ £ | £ | |Decomposed rock
s = (=3 = -§ 2 2 ol o Horizon A,B,C
o = <> 3 ﬁ-— w|l 3 Elv Buried soil
o~ 2|0 & |
Orgonic sl oL | bark grey (D | L P |D Res idual
' Yfopsoil.
vae‘\j dayey s, GM | Orange brown| D L D Lateritic clay
-ML Subsoil.
i
er.g\bj S“‘:j C‘“:] Orams¢°bmwr\. ° G ® n? D
; Clfol14
2B , -/Hoi/afyj{-n'sed
Grqvq_l\y 50“5(:’ CJV rrec\ brown. I G [ H2 D | Foun decl 7uar’-)_
) pekbles, grilly
3 9/74 TWHILST DRILLING,
warse sand.
3 Pulvecised 5omd:/ mudstone . Pale_gremsh | M G| ST P i
: N
Mauve -pPink
UNnCoN For™MiTY,
4
5 : Pulverised CW sathite _mudstone nihite D hower Proterazaic?
% 87 Dilverised CwW  mudstone. Yellow bman| M hower Hrotecozoic
Y
o8
10§
n d_C¢wW mudstone. Yellaw)_brown howser Fotefo20]
1288
13F
e
sl =1 Pulverised G mydstone. Yellowy brow howec Hoterozo

M (Pf)208
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BUREAU OF MINERAL RESOURCES,
GEOLOGY ‘& GEOPHYSICS

Geological Log of Auger Hnle

Driller:Mines NT

Drill type:Gemco

MNof sampled

Project:Darwin East Hole: 18 Date: 4[6/ 7 Logged by: PVB
- 5 |E|=8 . GEOLOGICAL
7 _ Sof BG5S . PEDOLOGICAL
= 3 o | S|BL |[Seal B - DESCRIPTION
el o ENGINEERING £ cotour [ 310 HHEHIERE
=, I . I - == [ =log 2 g
(o] SOILS DESCRiPTION Pale or dark 3':.% $o 3 :v NE20] B |3 Eolian Residual
i (Text,plast, OM) o Comb.col.. ['g2 TS [gm > o | o [Alluvial Colluvial
E ;s R~B,Y-B ii' L ‘QC_)N b [ L1k Decomposed rock
ber T al= ‘§ w02 al g Horizon A,B, C
o =] —2> 3 g— ] ::_1 s v Buried soil
o 2 |So 5 v
oRlole Gravelly silt. ML | Yellowrsh D | |G p D§ Co\Mtovial topsoit.
%o ° D, ‘ G M Srz_j ¢
< lous
Ny Gravely  clay CL | Streaked D oM Subsoil cla
\ je\\m—) orange \j
1 k Plastic  clay Ch | Yollow while | B ST C
\\\ d motied .
e
0 .o
sa] ) |
2 Pulveriaed CW siltstone mauve —pink] ®
" "
Basal . Hallamaa ¢
3 i Yellow brown} D
. Mayye pink. | D Lowerfterczoic
{
" { 1of6] 74
5
(Y]
R 23l7fm
6§ E
125/
= ?uluoriﬁnd W _mudstone Haove, ‘ourlDle D M hower Proteroze
< Gy ely)
Puluerised €W mudsione. &G"j"‘ brown awer Roterozoid
WATER STRUCK WHLST
ORI LI,
15 ?u\v'-ﬂggili Cuwd _m"*d§i,,°,.lf‘.e' Pale brown. e e e Lo e~ Rotero70ic

Checked by C -a‘wvébSas,..

M (P#) 208



BUREAU OF MINERAL RESOURCES, Geological Log of Auger Hole
ogic (o]
GEOLOGY & GEOPHYSICS
Project: Darwin East Hole: 19 Date: 5[6]71. Logged by: PVB
- 5 |zlz8 . GEOLOGICAL
7 _ vl s |%3 £ PEDOLOGICAL
s S > S |8 |82 (84218 | .| OESCRIPTION
] o ENGINEERING | cotour |J3|ZC 10 RGEEH IR E
p= > = e - —| o= 3 o
: lo] SOILS DESCRIPTION “ | Pale or dark ;% $a (g :v HE T4 Els3 Eolian Rasidual
r - (Text, plast, OM) » Comb.col. |51 b3 S|y > ol m Alluvial Colluvial
X R R-B,Y~B 2; v ;12 ;N o B = - Decomposed rock
z E o< ; § 2t 2 al g Horizon A,8,C
a b=] %> > Eg-— vl 3 Elv Buried soil
Cmawo_l\j cloy ci. | orange brown| D G m21lD Residual clay.
Y — Pulvericsed COM‘?\e‘\'le weathered Pale brown inl D howe Vrptpro 20ic
- | Yo _k.’SW\J weather ol Tmudstene . brown wWhike.
*_‘ Streaked.
2 [
il
3 { 10/6/74
23/7f7
4= /‘f.
«1/8 74
Pulverised €W nyud<teone ’Pm\e. \)(‘a\..)n
Buger Refusal at 12 m
Swil dry at this depth.
riller:Mines NT Drill type:Gemco -Not sampled - Checked by: 6. Tucalosen

M-(P1) 206 —




BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Hole:

Geological Log of Auger Hole

Project: Darwin East 20, Date: 6/6/7, Logged by: PYB
- g |zlzb . GEOLOGICAL
$ - 0ol BG4 . PEDOLOGICAL
P 3 S s|3F [2-21 3| .| DESCRIPTION
H o ENGINEERING E| COoUR | 3T Lo ey HIERE
~ "n > S c ] x5 hleesl g
(o} SOILS DESCRIPTION Pale or dark ‘.::’.% - S :" e If.u E ]z Eolian Residual
T -+ (Text,plast, OM) v Comb. col. A b3 2 lom > ol o Alluviol Collyvial
I~ i R—-B, Y-8 >33 I = s lnl ¢ £1E Decomposed rock
3 E o|<_; ‘§ 20 2 [N Horizon A, 8, C
o 3 2> 5[E-s 3 | 5|V Buried soil
o do:) Vo v 3 v
Or‘gam'c ﬁravel\j siih, oL Crrc_\/ D L s° P Resiclual 1‘0Pso;)
o
o ,
0% Clay — gravel mixture Ge-| O b D o = 2 Subsol], dravett
Y ve x ranqge brown r P
.°°, o J- 9 cLu 3 G : laten l»-\'cl 3010_:y . J
] N Crenurelly  Sandy dlay cl |Qrange fed. | M2 S \t c Residugl aravelly
~J A - J [w =4
\ clay.
iald 6/6]74
. : 27/g1
2 i ?ulver\'sed Cw) \’ﬁu.d\S\'ODQ Cla HQH'\CA D ' S
ocrange and
L.)\f\‘lQ
3
4
‘5 |l Rulvessced OO mudsione < D wlarman Bejs_i
6
7 : AAAAA VUNLONMEQRMITY. 2
Pulverised W auclstone cL | Yellow ~ brown] w Lower Proferozoic.
8K
o8 Y| waten  s1RUCK
. WK ST DdRILLING.
10}
Nne
12K
13
UE —
15 2] Pulvedsed €W mudstene. e ] Ydlow bown| W

Driller:Mines NT

Drill type:Gemco

; ‘ Not sompled

Checked by: ¢ .Tuwcelos o~
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BUREAU OF MINERAL RESOURCES, Geol g al L f Auvger Hol
€eoloygic o (o) V) r oie
GEOLOGY & GEOPHYSICS 9 ger
Project: Darwin East Hole: 21 Date: 6/6/7 Logged by: PV B
= 5 |&]z8 . GEOLOGICAL
. _ I I o PEDOLOGICAL
: 5 ~>|e|aF |%enl |- DESCRIPTION
£l , ENGINEERING | cowour | ZE0 0 B EHIEIE
- x szl e w =lo% [
o] SOILS DESCRIPTION “ | Pale or dark ‘3% - ’3 :" MET IR Eolian Residual
T - (Text,.plast, OM) ) Comb.col. |52 b3 | ge > ol o Alluvial Colluvial
- 2 R-8,Y-B |[sE[¢ ]2 Salnl @ £]E Decomposed rock
e = al<s ‘§ 27 2 al| g Horizon A.B, C
o = % >3 "g‘-— wn| 3 Elv Buried soil
S| @raemic sandy sk, vl | Grey M G P I Rclsidu\a\ fopsoil -
%\\% G'ravcl\:! cloy. CL | Omnge red (M > & | ST M D Qesict{;\a;(‘ clay
BUbso L.
\\ AREGR  DRILLING,
1 A\ CGreavelly  clay Ci 1Orange brown| M< G | ST c D
N J
6 2374
Gfﬂv?.\\J C\&J cLu Orunse red M>7 S ST PQ D Kgﬁidua( do:r/
2 Subsoil.
N 26/8f14
Clay sand mixture. Sc-| Yellow My 3 S P D WHILST DAILLING.
<L beown LARGE QUANTITY OF
-QTER FROM HERE.
3
Rilverised CW mudstone. cL | MoHled J'Z“WJ “ o Mullaman Beds
orange On
&nD oF HOLE 3,6 m white .
ﬂugcri/y Stopped.
J——Driller.Mines-NT————-Drill-type :Gemcot:;:;:;x,_;_ Not-sampled—Checked by gTovislse

M (Pf)208



BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

Project: Darwin East Hole: 22 Date: 6/6/74 Logged by: PVB
— ) < ;-_E . GEOLOGICAL:
¢ _ o | &|EX ¥ PEDOLOGICAL
= 5 TS 1 (82 (24213 | .| DESCRIPTION
E| o ENGINEERING £ | cowour |JE|E7(0 ez|agEl £ e
— 3 > bed c . ]l o~ o
0 SOILS DESCRIPTION " | Pale or dark [ 2V (S5 | S| ¥|2( 25| B | 2 | [Eolion Residual
x| = (Text, plast, OM) o Comb.cal. |32 2T (gt o | o] [Alluviol Colluvial
= = R-B,Y-8 |xE1 ¢ Slsln] ¢ £1E Decomposed rock |
bor = o= _; '§ 27 2 oy Horizon A, B, C
o = —g> 3| 5-i» 2 5 v Buried soil
o ‘g Vo ) “;, (2}
)
0
Qo
o ©
OO VQ"J hard (f.rrv\ﬂ;ﬂous laverite. Red brown D H D La%eri}’e,uti\j
o hard .
o .
11w
o o
e
° -5
P
N
3k - d_mudstone and Motle d amn D M. Wlaman Reds
Siltstone CW ~ HW. and  white.
4
UNCONFORMITY.
5
Pulverised covapletely wsathered white 4o hower Rrotevnzoi
' Muds’ro‘ne yehow Broww.}
Y_{ Yoy
sed €W mudstone Brown [ower Rotecozai
L
Y_|23/¢fn
Wl toblusT DRILING.
15— =
Driller:Mines NT Drill type:Gemco _No' sampled Checked by: G.Tuce'Gs ~

M (PF)208



BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hoie

Driller: Mines NT

Drill type:Gemco

_No' sampled

Checked by: G -O’;co\'as.n

Project: Darwin East Hole: 23 Date: 7/6/ 74 Logged by: PVB
- 5 |g]z8 . GEOLOGICAL
3 _ ool E158 . PEDOLOGICAL
= o ~s|sl832 |2apl B - DESCRIPTION
£l o ENGINEERING | cowour | Z|E7| 01Nz IR
- i > sal 1 51 el 262 S
o SOILS DESCRIPTION Pale or dark -f;%' Sa S SIMEICIRE R Eolian Residual
T - (Text,plast, OM) o | Comb.col. |32 z g Zoi> ol o Alluvial Colluvial
= £ R-8,Y-8 sl vz I e £]E Decomposed rock
b = o s '§ 200 % ol o Horizon A, B, C
a 3 <> | 3(e-{5| 3 | 5|V Buried soil
o 2 [So I v
W, o Gravelly silt. ML | Wight grey 1D | L[S L Residual dopsoil.
o%\
NS
"poo yollow -browon
) Gfavel\J :.'M—j C"“J cL ko 4 D i F?I MDD Rasidual clax
20 oramge - ved Subsoail.
0
1 R
7 ke Pulveriged W-a) mudsone e Yellow brown| D kver Protesozoic
Lhe AFTER DRICLING,
3
25[7f 1y
48
o |, 27(3 /74
5 [ ¢ ] Mostly mauye | D Lower Fhaterozof
p'l\-\k-gu\'Somc
pale browan
; teemish whil
oF ~ad sYone
B Dversed M- U Mudstene. |G | Maove piak. M L lopu s DRILLING. |
v
SFEEIA!.SL'\ w
isl==1Rivensed D wudstone Ch ¥ white. !

M (P£}208

al 11

INEDR

D


http://rnu.fi

"BUREAU: OF MINERAL RESOURCES, Geological Lo"g of Auger Hole
: ogi
GEOLOGY & GEOPHYSICS
Project: Darwin East Hole: 24 Date: 7/6/71. Logged by: PVB
= 5 |zlz8 . GEOLOGICAL
¢ ~ o | Elnd . PEDOLOGICAL
= o} %g 3 w)? . :“.0 o - DESCRIPTION .
g ENGINEERING E| cowour (312717 eMT|E3E| £ | 2
- O > = s log 2 [
0 . SOILS DESCRIPTION “ | Pale or dark ‘2?'- $4a 3 e T €13 Eolian Residual
] = (Text,plast, OM) o Comb.col. |52 2|9 |3mt% o o |Alluvial Colluvial
- x & R~B,Y-B X[ |2 Sulnl @ £]E Decomposed rock
P = Sl )92, 2 | &) 38 | {Horizon A,8.C
o 5 2515116 8 | Elo [ | Buried soil
L o ‘g Vo 3 B 7] :
‘ D G| F C Gravells
Brown and
Gravelly  clay th O:’M"e lateri HT clay.
mottied. !
High plastici CH | HoHlled crance| M F M
igh plas \cry clay 4 grey 9
At
A}
" T !
"
ey
A%}
, JU b
! :/fe“o\.) bmm M
t :
G rauel Yy &\@ﬁ\«c c(o:j. | :.,(E,_ .‘
, \'I
K .} g
27/8[m
\y
END _of HolE (3.0 M
: ﬂuj&f‘ .S’;OP/’Cd R \ o
4 %
{
il S 14 lb - v i . :
e RN S , . — T ' B
| Driller:Mines NT - Drill type:Gemco mNorsampled . Checked by: G Secalasan

M {P]208
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BUREAU OF MINERAL RESOURCES.
GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

A

Project: Darwin East Hole: 25 Dafe:11/6/7l. Logged by: PVB
~ T 5 |&|=8 ) GEOLOGICAL
7 N Iv) ¢ =& g PEDOLOGICAL
s : H ‘ S| 8|82 |%ao]| 3| .| DESCRIPTION
el o . ENGINEERING E| cowour [ 327 |7 sz EeEl 5| 2
= iILS DE 10 > sal sl nl2ed g
. o) SO l' DESCRIPTION Pale or dark ::,."?f- Sa 3 :v 2226 El3 Eolian Residual
T - (Text, plast, OM) ° Comb.col. (A b3 2 {ge > ol o Alluvial Colluvial
- : 2 R-B,Y-B X/ 251 S5 |n] ¢ £ ]E Decomposed rock
s = al< -§ a7 2 al| g Horizon A,B, C
) = 23 |1 5]e~-{n]| 8 Elo Buried soil
[ ofo 4 < o
o @ |V :;) v
I I‘ll Organic  silk OL. | Dawrk grey D L s S P b Residual ‘L)Psofl,
Iuorjqn\‘c_ sitt ML grej ’ > I s 5 p D fas,‘d“q/ ‘15)050”.
1 \\\\
\ CL | Rrle gellow ] m< G| F2| MDD Modified .
5i\¥:5 FVPY. TN ?\&sh‘ci-kj Cltxj CH brown atlvuiod Q(O:f f
2 l::: b
3m
] cw ommse-md ™ &| E? I B
Hich - plashiziby el o
4l igh P Ny cloy
" 1/e)9
5 R .
W M ‘ ’ ﬂ((uvfa{ C(ay
. s
%
B ‘ 16]7f74
o , €n | Mottled ocangel M7 s2| M3
: %r’nue“:i P\qs-\—\'c c\o:j ' and wWhile. :
= ’ ’ 12/8/ 74
Xl 2
1088
8, &
nf
: W
128
L . )
1358
r'}. Rounded lateritic
1 3rm)cls and
B founded Smeli
o / cjquar tr pebboles,
R 1 G . - v i
SAN _Gravelly Plastic cloy CH [ Pate. grey . D Mullaman Redsl?
Driller:Mings NT Drill type:Gemco Not sompled Checked by: ¢ .Owncaloso~

M (P7)208



BUREAU OF MINERAL RESOURCES, Geological Log of Auger Hole
| GEOLOGY & GEOPHYSICS | o S
Project: Darwin East Hole: 26 - Date:12/6/74 Logged by: PV B

- ] 5 |s|ct . GEOLOGICAL

3 4 _ S leg|5k g PEDOLOGICAL
= 3 81|82 |22al 8| .| DESCRIPTION
] o ENGINEERING £| cotour |,EZ515 HBEEHEE

- IS - c - =] o' ]

) SOILS DESCRIPTION * | Pale or dark ;?f S a 8 :v g2 E| 3 Eolian Residual
x| = {Text, plost, OM) » Comb.col. |54 L S Ry > o | ol |Alluvial Colluvial
T K] R-B,Y-B [£X| ¢! 2 Saln| 2 £]E Decomposed rock
&, E a %__,- '§ et .3 al|p Horizon A,B, C

- - <> 132 g—in 2 E o Buried soil
Organic  siW . oL | Dark grey M L ]S P D} Residual Yepsoil |
Trorganic  5ilt. Mu] Pale geey - L |s P D Residual subsoil.
] e‘&j*’;‘} Sourd. ¢ \/dlo\b‘) \)mwn M | G - P Aﬂuyfu.l Sand 2
Mo 1y
2 G Sondy oy o Orognﬂg_" M G| F c? | Residual clay |
3k 22/ 7/ 74
o . L Y .
S.Hj ctc:y cL Bf‘?kte&rauﬁe H al s Cct ‘ Qchdu:e("sc;(.a\‘(?
4 _CL. Bright orangg M &Gl S ct I DR Residual clay
‘ SiH:y choy ' red. 19)¢/ Terra Rossa 2
5
i u
6
7 oo :
87 Pwl\:er'\c:eo\ CW nws.\c(S'\OJAC- MOH‘\Qd Mullaman Beds.
vellow ¢ grey.
9
Gl )" S 5 it
: U”‘»v ) <
]‘ o -
0 o " ™ "
12
8 3
‘(4 i
5= , ‘ Motied jeu"‘-‘) ‘ Lo . -
sl =! Bulverised  <W mudsioce. and _grey Mullarnan Beds
_'_Dr‘ille‘r:‘Mi»nes NT © Drill t‘ype:Gemco | ‘Nof somplgd Ch_ecked by: C . Swncalbsa~

M (P1)208
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BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 27 Date:12/6/74 Logged by: PYB
= o |z[=8 . GEOLOGICAL
s _ ool €158 . PEDOLOGICAL
£ 3 =S| (82 [$2a] 8] - | DESCRIPTION
El ENGINEERING €| cotour [ Z{Z7(0 FtAEHIE R
- Ty x 5 -l =lot 3 o .

o SOiLS DESCRIPTION Pale or dark §‘\.; < a 8 :q LS| B |3 Eolion Residual
x| = (Text, plast, OM) o Comb. col. JgA 2|7 g™ > o | o | |Alluvial Colluvial
e : L R-B.Y-B [£E| S| Z|8aln] & [ £ E | |Decomposed rock
b = o{s|$]2%1e] 3¢ ] 8] 8 | |Horizon A8 C
-} S —3 > 5 g— v H g v Buried scil

~ 3 [Oo I
‘,' Organic Sil-\j loam Do.rk,srej M v ls P Residuot -kpsoi\-
Fine sawd Whilte +o M- L G P Cleawn Samd
pele  grey w possibly 4\’*0.\4{?0"*'4
1] Sity samd. Pale grey |w | L |S P Tramsported silty
' N /9_ SQMa .
Uayey somd. MoHied W [MD | & P Lateribised Sawd
ormuge ¢ 3rey and Silk.
A
wst )
< PN Motlled orange; © | D & p? o Ls.‘ s
and gre and sitt ?
CS\\b Q\a:)) 3y 2 Mullaman Bo.ds?
(Samdy day) a7/
e Y
(gravelly clay) Mottied orange] M7 G| ¥t | P} Moftled lateritic
£ awd ey clays & latentic
3#5’\1215.
Pulverised WO tmudstone. Motled orman
7 Conedinm _olasterbhy sithy dang) 1CH land grey A 2 | Glsr-vs1l m / ¢
< T 9 S R ag g
¥ Mullaman Beds.
B Mottled purple
78 and  gcey.
: T J
8 B
4 ‘ 0 ‘
1008
n - : :?u\uo_nr.ed hm‘n\u weadhered h\udshne bnq\f\idﬁﬂm.) W yp? ullaman Beds
, E (Hain Bonds of it browh.
; Silvceoug sittstone
12
N =
13
. i3 ’
SO v \r
15 = L 2 '
. Driller:Mines NT Drill type:Gemco MNO' somp;led Checked'by:(‘r.s‘o.w;\aj_:..,h

Y M (Pf)208
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BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Logged by: PV B

Project: Darwin East Hole: 28 Date: 13/6/ 4
- . s |elzd . GEOLOGICAL
s _ , I I e | ¥ PEDOLOGICAL
= 3 ~> 8|82 |3l 8| - DESCRIPTION
g o ENGINEERING T | COLOUR [ 3= Toz|a3E| £ 2
= i 10 x> L I I H| 262 S
(o] SOILS DESCRIPTION 0 Pale or dark é% Sa 8 :V 2lg5| E| 3 Eolian Residual
x -t (Text, plast, OM} H o Comb.col. J'5A z % > ol o Alluvial Colluvial
- [{ -4 R-B,Y~B 2[5 TS ] @ £].E Decomposed rock
(-9 A - o - SN > — " N
- W 'z [a) 5 J ‘§ 2t Z g' o Horizon A, B.,C
(-] Il =) <> | 3§14 2 I Buried soil
) g o 26| & |2
lllllI
LYY Organic leam ol Black M ~ |5 Pip Residual omanic
N loam.
[
[N
P
'O,(;oo . ; o ' 13{7/7‘,
1 qo_a?__ Most\y Q“ sand_with miner [SP hight_grey (W | 1 1 & P 1D Secpage Aauifec?
Pgof ~ o Jd I
Qo J
o 00
=N 18(8 (14 .
Clave Sand. Sc | Motled
J j Omnse o Stcj w L G P D
SOW\dj fean cloy co |Mottied Je(lo--) M G E2 Pl D
brownd 3y
I " 1
I n
- Sq“d_j Glay cL Orasmge M7 s F P D“
Souadyy aloy <L Bﬁ‘s::m"‘“ﬁe W77 G, F M | D Tern Rossa 2
™ N
Lol Brignt bhadd M ‘E “m_ 1D Tecra, Rogsal
sqndj Mmedium P\qsﬁc'\&j clay CH | - 'T\Q)‘D‘ o
e i
By =no OF HoLe 7S m : ' (‘
Ahuger Siepped. )
7 ]/
1
5
i
{
s

[ 4

15 :
“Driller:Mines

NT Drill type:Gemco

-Npp sampled

Checked by: ¢.Tucatosav

rdl
S

M (Pf)208



BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Holle

Project: Darwin East Hole: 28 Date:13/6/74 Logged by: PV B
- 5 |&lz8 . GEOLOGICAL
¢ - o, &858 S PEDOLOGICAL
£ ] >SS 8|82 |8eal 3|« DESCRIPTION
e o ENGINEERING T | cotour (35715 x| adEl £ |8 '
- ~ =1 [ =lok3 [}

0 SOILS DESCRIPTION “ | Pale or dark ;% Sa 3 :v nELS] B |3 Eolian Residual
| = (Text,plast, OM) o Comb.col. |54 |7 |Um > ol a Alluvial Colluvial
- B R~B.Y—-B ii_ 1< _f_,N 3 ] £ § Decomposed rock
3 3;—' o|l=_, '§ 20 3 ol g Horizon A,B, C
o — -g > 5 §-— vl 3 S v Buried soil

o 2 |0oke| & v
Organmve  3ilt. oL [Lignt Srey ] L s P D Residual Sopseil.
Al Horizon
CQayey sand s |Vellow broun| D [ L | & P |p '?es-'dual_lalaj‘j
g Sovl.
N AL Horzon
’
: A I P Residual latecitic
S H:‘S N CL @NLU.SQ red.| D & D c(oj
Bl Horzon
:
5:”:5 5rvwelIJ o{qj
cu | Red brown. | D G| 3T | P | Dl |Residuol lateritic
cla.Ty .
3 4 MNuTlaman Beds.
: B2 yorfzon
| -
Samdy 51l cla Redd ista - :
:5 ‘ {3 j Ci- brown D ) - D §
5 B ¥ oo DRILING O |
AFTER  DRILLING.
6
18[1[74
otled s « wearored Ch Mottled uhie | W b Mullaman  Beds
7 3
Siltatone broin % pucpic 6/@ (14
8 27/g[74
9 .v
| g
"
" i 1
: s OF  WolE /.5 .
128
13 /
15

_Driller:Mines NT

Drill type:Gemco

mNof sampled Checked by: G. T culogon

M (Pf)208
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 30 Date: 14/6/74 Logged by: PVB
- 5 |tlzb . GEOLOGICAL
. _ I | ¥ PEDOLOGICAL
£ o »S ] 8|32 |38l B« DESCRIPTION
g o ENGINEERING T coour o357 (4 Mz 3| 5| 2
-— > =] e - | o% 2 o
[o] SOILS DESCRIPTION t Y | Pale or dark é‘v‘ $a 3 :"2 ig.u El3 Eolian Residual
x| = (Text,plast, OM) ) Comb.col. |2 2|5 |[gmt o | o [ JAluvial Colluvial
- L R-B,Y-B [£E| 2 | F(|8 /n| @ £ £ | |Decomposed rock
a = al<s _; -§ 271 2 |-als Horizon A,B, C
[« - -E > | 3 g-— ) § s v Buried soil
o @ [0l & b
e Organic  Silir oL | Light grey D L. S P D Residual Soll. )
N A HoRizow
\ S'“ﬁ‘j clo.:/ CL | Yellow brown| D G F e D Residued clay.
\\ B MHorizon
\\
I \\
\ SQl\rj Clc:y CcL Or‘anse D G E c 1 D Residuel c:'fx_y
K B2 horizon
Silty lean  claw. et 1Ry ced-| D &l F p? Dk Deep red €arth
- - “b : cofil
rouwin protile,
/
ARYER DARILLIMOK.
¥ hntbsT DRI G
alol 7t
N |« 74
12/ Pl
. L 2
Mechium ]nla%flcﬂrj c_\c\j ce-] Dark red-~|M> I~ P 'D Latecibic o[a_\/
CH brown. N/ Some Euckshof
gravel.
a7/9/4RY
/
CW  Siltstigne Mottled OrQ“Se D Mullaman Bcd;?
and 5(‘(_5
\.
CW pulverised mudstone ottled D Mullam an Reda)
ora.rse o4 sred.
-0 {
5L 2

Driller:Mines NT Drill type:Gemco

" n Not sompled

Chec kEd by C.a«-'.-.n\o 53,..::

M (Pf)208



BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 31 Date: 14[6]7. Logged by: PV 8
: AHEARE e
» . & PEDOLOG
£ 3 59 Elge [3.3| 3| .| "orschipmion
e o ENGINEERING €| corour [ 3£, eMmzlage| £18
— > - c . =| o~ o
[} SOILS DESCRIPTION * | Pale or dark *-:?; $o 8 :" e T4v) E|z Eolian Residual
] ~ (Text, plast, OM) - Comb.ccl. |54 > | ge > of| o Alluvial Colluviel
= . R-8,Y-8 sl e[ 2 §N =l e £l Decomposed rock
t ';- aj= ‘§ 2 2 al g Horizon A,B, C
o 25 [ 5|8~{wn] S Elu Buried soil
: [y o 8 . - =3
x o [Vgo 7 n
olello]  Sity  gravel GM | Brown p |1 |a P |p Residual fopsei|.
0 o
N ¥
o [ ad
J
\P&o h
N . : &
1 o lateritic  aravelly clay e |Red - brown I D S H M [o r
% J - 7
ooo €Clr‘+’t\, (3
0 Ooo i
Q :
L
n
. N}
Pulverised MW mudsone Pale \/c\:-:w D 52 D Weakly lateritised
LA
Mullaman Beds.
3
4 : H\‘) muolé-’rone —%(e m“°‘«) D b Haman RBeds
J . .
wWhite. COn"anmns Small
rounded quartz
= /8fef14 ' pebbles,
Sf; S EETETam
MW UNCLONEORMITY,
6 28/9/74
7 Pulyecised H-cwW  mud stone. Yelloww brown{ D | ower Truterazcicd
8
9 . .
1[o] : -
ne Pulverised HW modselone Bufe, %) fower Thderozeic
1288
. "
. AFrerR PRILLING
. . [WwHiLST DRILLING.
15 Pulverised  CW mudsiong, Yelloy brown | W v L ower Poterozoic,
Driller: Mines NT Drill type:Gemco mNof sampled Chécked by: ¢, .mmcotonow
- M (Pf)208
[V Y] 11 . A in s R |



BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

Geological Log of Auger Holé

Project: Darwin East Hole: 32 Date: 20/6 /74 Logged by: PV B
- 5 |gl<B S GEOLOGICAL
¢ I - o, &[54 . PEDOLOGICAL
= g ] =5 8(82 [2-2]73 . DESCRIPTION
] o ENGINEERING T cotour [,X1=27 10 I IEIE
— ' > - c - =l ow o
o Soits DESCRIPTIO.N “ | Pale or dark ‘3% 30 3 :" HEI IR R Eolion Residual
T - (Taxt, plost, OM) ] Comb.col. [-gA b | g > ol o Alluvial Colluvial
o W 2 R-BY-B |X| 8|2 Soln| @ ElE Decomposed rock
a ! T sls '§ 22 alo Horizon A,B, C
o ‘ > +> | 3|8-w| 2 | §(V Buried soil
] Sandy si, sM | hight grey S P Golivvial fopsoit
-2 A
2=e : «\ 20/ 6/
oo ‘
¢ =0 . A .
== Pilverised H-CW Silt stone. Mottledy hgﬁ‘ S p? Mullaman Beds
3 ey
1o 23( 7|74
O —o
o —o
S —° WM UNCONFORM ITY,
- - {21y
2'718’{74-

Vellow beowin

wer Hotecozot

ol END

Auger _refusal:
o

OF HoLg Si5 m.

N

Driller:Mines NT -

Drill fype:Gémco

Checked by:G.ovniels som

“Nof sampled

M (Pf)208



BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

Project: Darwin East Hole: 33 Date: 20/6/7% Logged by: PVB
5 |sl=6 GEOLOGICAL
— (L) H .‘.'.x ¥
% 9 : g PEDOLOGICAL
£ E 38 : S2 12423 | .| DESCRIPTION
H o EMNGINEERING €| cowour |3 Z5le = R
- > - c 4 =l o% 3 9
P4 SOILS DESCRIPTION “ | Pale ordork |2v| S a| 31T 2| 225) & | 3 | [eotian Residual
x| =~ {Toxt, plast, OM) - Comb.col. |52 /T |ue > o | o | |Alluvial Colluvial
= . R-8,Y~B X o) 2 F 9 4 S| E Decomposed rock
a = al< 5|42, 2 | a3 | |Horizon A8 C
a = 2> 5 §— wl 3 Elv Buried soil
o ‘g Uo > ‘0;’ (%) .
Sand  sit mixture SH LisH grey P D Colluy ial.
Fine Sand SP | Light grey P D Colluvial.
1 Sandy clay cr |Motted grey : (Jo//mna/
~ -J ARl )
9 oranﬂe
20/6 /7%
- 23/7) 14
v Pulvecised €L mmudstone ac L)Pnkjjl motil Nwllaman Reds
(clayey sand) grey 4 orange.
12/¢/%
I
3 ¥ 1 27/8[74
Al
5 Pulverised CLW mudstone SC [Pale _grey. p Mullaman Beds
(clayey sand) vJ ,
ool EVD OF  HOLE  5.5m
4ujzer _refusal.
15 : -
Driller:Mines NT Drill type:Gemco ‘Nof sampled ~ Checked by: ¢. cceslosna

M (Pf)208



BUREAU OF MINERAL RESOURCES, Geol gical Log of Auger Hol
: eologic ole
GEOLOGY & GEOPHYSICS o 9e
Project: Darwin East Hole: 34 Date: 20/6/7, Logged by: PVB
- 5 |g|zB . GEOLOGICAL
'z _ O g1%3 2y PEDOLOGICAL
£ ] SS9 8[82 [$anl |« DESCRIPTION
g o ENGINEERING T | COWOUR [ 37| 0 1eMz ETIERE:
- > x| ¢ c (e =] o% o
0 SOILS DESCRIPTION “ | Pale or dark -23' - 8 NIMETOIRER Eolian Residual
x -t (Text,plast, OM) o Comb.col. |54 N T} o| o Alluvial Colluvial
- 2 R-BY-B |£%| 8| E(8l5] @ £1E Decomposed rock
& < alz | 8|27 2 | ®| 8] |Horizen A8, C
o =) °>| 3 E-1n 3 Elu Buried soil
: [~ .2 Vo ) b4 L
1T Gandy  sitt M | Grey P |p Topsoil Collovial.
:\.:o
o~
P,
1 °~°] Dulveriged Soft silj-j mydstone. Greeamish geey D Mullaman Reds
ez:.; with orawge
1~: Mottled . ' i
o ~0
°©~o PAAAN UNCOMFoahnTx
Pulversed H;CL«) qu§¥one Mauvo—?qr,pl:_ hower Proterozoic .
3 V. L2ojelr4
v_ 4
Pulverged H-CWO mudstone Hav ve Tt)«.nr,r.»lc ¥ hower Boterozoic
914
EvD  oF HouiE  AEm
4u3er Fefiusal.
v
15 A¥d
Driller:Min‘es NT . Drill type:Gemco , mNof sampled Checked by: ¢ zocoloaory
M (pfl208
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BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project:Darwin East Hole: 35 Date: 19/6/ logged by: PVB
g AHE AR S
] - ) . < IcAL
s 3 35 5 S 13-01 8| . | DESCRIPTION
£l o ENGINEERING g cowour | EI =710 eMmElagEl £ 2
- ' ESCRIPTIO > sal§ s hles2 3
0 SOILS DESCRIPTION Pale or dark -3% S o 3 NI IR R Eolian Residuol-]
x| ~ {Text,plast, OM) © Comb.col. | gA |5 §n> o | o | |Alluvial Colluvial
= 2 R-BY-B (X[ 951215 151 & | £]5 | |Decomposed rock
w ‘s S - '§ 27 2 alo Horizon A,B, C
Q a <> 13 5=iv| 2 cE! v Buried soil
o g Vo > :"; 7] .
:§§§ Gﬂ‘aveiU sik. HL. | Brange brown D Residual lafemtic
AN red ~ canrtl,,
N
avell <l
OD 5] ay [ o"ansc brewn
O,
o
114 AT
N HARD BAND of  HILKY QUARTZ,
o X
°O Gm
o e vell cla
o Y Y cL Orauge b"owh s Qtiidqa( /G\‘uiﬁ‘c
red earth.
2 K
3 Pulversed H-cw mudsione Pale Grecinisn D Mullarmar Reds
Usrej
"
5 UNCONEORM ITY, Y 20/6/74
e /(14
6
» 191974
L“__’"CH.) M\-\dibﬂg. N@\IQ ?urD\( D o ro20]
T
27374
Ylﬂvcn'sed H-CQ wmudstone Mauve :Rupl:. .
| Rlveased e wudstong. Yellow brown hawrer Broterozel
' —

| Driller:Mines NT

Drill type:Gemco

_Nof sampled Checked by: ¢. Tuco'o sow

M (Pf)208




BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Date:20/6/7,

Geological Log of Auger Hole

Project: Darwin East Hole: 36 Logged by: PVB
_ z |zlsb . GEOLOGICAL
% _ Ool 8158 |, 5l < PEDOLOGICAL
= 3 ~> | 8|[dL |2aol 8] DESCRIPTION
e o ENGINEERING g | corour |3 Zalw|s=E '535 £
-— > - [ - =l p% o]

o) SOILS DESCRIPTION * | Pale or dark .:’..%' $o 8 :v : £25| B3 Eolian Residual
z| - {Text,plast, OM) © Comb,col. |52 7o 2} o] |Alluviol Colluvial
- R R~-B,Y-B s e ]2 Sl ¢ | .E Decomposed rock
o. = - al= ., K | 2 al| g Horizon A,B, C
w [3 o= w u 1Y} .

a ) > | 3lg—jw 3 g v Buried soil
Organic sk OL | Dark grey M s P L Residual tapsoil,
Sandj silt SM | Light grey (W vs P D Colluvial,
- 20/bf14
V|===
T : . 1517) 7
- - P\(\ver\Sec{ ""3“ lj b “MP\C&’!}] ek~ \/EHQLJ i)(’m.)h M - H owesr

- "

-~ weatherecl mudstone. ¢ p Protero zaic.,

1874

Pulvecsed H=C\W mudstane.

UVe Pudl)k-

L ower Shtrerezoic

ol ENO OF  Hore S5 m.

1

Driller:Mine: NT Drill type:Gemco

m Not sampled

Checked by: ¢.ouceavson

M (Pf)208



BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

' :Darwi as ole: : 74 Logged by: PV B
Project: Darwin East Hole: 37 Date: 20/6/ y
= 5 |zlzt . GEOLOGICAL
] - I I B . PEDOLOGICAL
s 9 >S9 s(82 (2=l 8| - | DESCRIPTION
el ENGINEERING €| COLOUR | 3T SEr|ElE( |2
- SOILS DESCRIPTION x> 5al 8 | 5[cwim{262] €
le] Pale or dark | sv | $a ] ® SRT XY 3 Eolian Residuval
] = {Text, plost, OM) " Comb.col. |54 >3 "i i’c;m > o | o] iAlluvial Colluvial
- 2 R-B Y-8 |gE| o |2 L 4 I £1E Decomposed rack
: = al« _; '§ 2000 2 af g Horizon A,B,C
o 5 2515 -l 3 Elwv Buried soil
« tg Vo o s
sk ]ole Gr‘avel!j silt, ML [ kight grey VL P ID A Horizon
N
o
o
©p
oD‘
1 }\’a Gnmvell:j: C(A:/ Cl. Ommje beown PID ‘a’cr]hf)e_c{.((ucakl:}/\
°§° Hullaman Beds.
og B Horizon .
o
o0
NN
2 [
», Dulverised  HW mudstone . Bright qreenis H\A\\aman RCCLS
= ﬁrcy’/ C Horvzon .
20fe 1y
4 Y1 24(7 Ny
LONCONFORMITY. 3o(1(74 PRY.
ec'sed  H-CW  mudstone Navve Pucple. hower Reaternzaic.
OF  HOLE 55m,
15
Driller:Mines NT Drill type:Gemco -No' ;Qmp]ed Checked bY=Q-3u¢.q\':.sg~

M (Pf)208
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BUREAU OF MI\ RAL RESOURCES.
GEOLOGY & GE. :"HYSICS

e,

Geological Log of Auger Hole

@ T b W

Project: Darwin East Hole: 38 Date: 8/7/7. Logged by: PVB
- 5 |&lst ; GEOLOGICAL
3 _ oLl g5 . PEDOLOGICAL
p 2 8 ~S| 6|82 [222] 8| .| oEScriPTION
g o ENGINEERING £ COLOUR | o3[ 3 alw E-n T 53; £
~ SOILS DESCRIPTION > sal & 15| {862 ]3| T
0 : Pale ordarkf<v| Sa | 21T V225 3 Eolian Residual
x| = {Text,plast, OM) D Comb. col. '5; o b 3 2 E’n > o o| |Alluvidl Colluvial
Y 2 R-B,Y-B io’ 3 .g Sl g Z £ aect?mpo::daroEk
- - s R . - <] Qrizon B,
a 5 2 s 5 g- wl 3 Elu Buried soil
o « o Vo an v
%:; Pulverised HW Sitstone white . D M b Mullaman
o~% : Beds
2 < ﬂujer‘ refusal af 0.6m
] Several ‘) oles {rlﬂd N
1
s wﬂ
Q m i
o . iE
3 ,"_. . . ,
1 '
u’:(h Lt ) ‘
S
}31 . = .
. »‘4‘\ st ey
. ) R \\\
e [ ; JE ;7‘\
“Driller:Mines NT ' Drill" type:Gemco *_Nof sompled Checked by: G..Tweolo som .
. PR | ‘ M (Pf)208
s i e s i
i \y#{fl ie ' .
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BUREAU OF MINERAL RESOURCES, : Geological Log of Auger Ho|é
GEOLOGY & GEOPHYSICS ‘
Project: Darwin East Hole: 39 Date: 8|7174 Logged by: PVB

- s ||k : GEOLOGICAL
2 _ o.|¢e &S . PEDOLOGICAL
£ o ~> | 8|8% |20l - DESCRIPTION
¢ ENGINEERING | cowour [ B I 5 ITME EHIEAE '
=| o SOILS DESCRIPTION > | 58|15 5|°w{h|262) B3 , :

0 Pale ordark |&v]| s O O | | Ea0 Eolian Residual
x| ~ (Text, plast, OM) v | Comb.col. |52 215 | To) o | o | |Alluvial Colluvial
- ‘ 2 R-B,Y-B s[e5 | 2 §N Y - £lE Decomposed rock
a = . 8|5 ‘§ 2 2 al p Horizon A8, C
a i S <> 3 g—vg 3 Elov Buried soil J

);‘ o g UO ;", w
organic  silt oL | Medium D |V |G P |D Topseil.
‘ Sv‘ej
Sandy silt ML Pate grey |D I el P D Residual
—-— . ’ subsoil.

1 »'_' Pulverised loterile Bm’g&ﬁ red | D G| H? D Residual
o? |q+ef‘)'+|‘c (‘\qu})qn
. "‘O... ‘
o° Crmwe\\j sand GP| Moftled buft DG P |D Residual mottled

o aud grey la{;ri*l-l‘Sed Mullami.,

an Beds. _
, . 20/6|14
. " 80/1/ 74
a7/ 814
Pulverized Muliaman Beds, Ple buffdol |wilg D Gmpletely
silky clay T pele grey weathe _
oy :f Mulgman Beds
(‘.
} ' Y
Pulverised Mullaman Beds,  |5€¢| Poleyelow| w16 P (D Same as, abeve
i
1 i ! - Cu Pale qrey w D Sqmg as above
f_‘; “:0 oo «
o . . R : . ' .
o . . e S T 1D SN W : ' ., B sa ‘ boVC:
Teel e O] ke W] 1P T
F_,"t‘»‘Dvrill__er,:;M:'n,es NT ... . Drill type:Gemco. . .HNQ' sampled Checked by: ¢ . & gor .

i o _M(Pf)208 _—
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Hole: 40

i

Date: 8|7|74

Géologicol Log of Auger Hole

: D;iller:Mines; NT . Drill type:Gemco -

4" .
H Not sarapled

. Checked by rsiccinn or

Project: Darwin East Logged by: PV B
- 5 |=lz8 . " GEOLOGICAL
] _ R I 2, PEDOLOGICAL
£ 5 2915|182 [$-213| .| oescaipmion,
] o ENGINEERING £ cowour |25 IR
-~ > ol IR - =l o% 3 o]

(o] SOILS DESCRIPTION ” | Pale or dark ‘3?'- s 0 8 :’ MET IR Eolian Residual
| - (Text, plust, OM) o Comb.col. [g2 2|5 um > o | ol |Alluvial Colluvial
- ‘ Y R-B.Y-B [xE| 25| 2|5, 00 ¢ £l E Decomposed rock
] = gl 3|22 2 | &| 8| (Horizon A8 C
o S S>15 -1 3 Elv Buried soil

:,:: Gravelly silt . M| Pale grey | D] & |G P Residual fopsoil
AURE 15 A
o9, ¥
oaoo -
0 /0, Do
/9 A, .
1 o0/ “Gravel sand. clay mixdure lac | Baght =) G P2 laterhc  cloy
2/0/0 4 7 - J RN S
AL v GM Orﬁhﬁj red. o profile .
,000‘;.
.0000‘
‘ooa. (:
%%
/0, T .41_
So«ndj cloy Cl| Motled davld 2 Motiled latentic
2 P . ved and D. G p zone e
: SO\v\c\j St mithare SH| pale grey “lateritised
l Mullaman Beds,
3 ‘ _Pulvecised siltetone, ke Mulloman Beds _
wl1 e
4
@ 8¢
5 Pulver ised sili stone wehite Mullaman
. ‘ Beds.
6 1
7
' Pulverised ‘silt stone Pale yellow \ Possible
» L ) o buff. i - Mullaman BQAS
8 i “ r__/‘y .
i o g
9 R |74
10
- s a2
n Pulvericed «ilistone P \
3 : taie yellow Same as above.
; "‘n i
12 =
@
s » Possible base
i || Bright vellads of Mullawan |
5 '/ /l " Pulverised mudsione or dag 1 C%| o olive. Beds as at DHZ.

[y

M (Pf)208
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Logged by: PV B

™

@ ; -
- Driller: Mines NT

Project: Darwin East Hole: 4] Date: 8]7[74
i
- G |Elz8 . GEOLOGICAL.
g _ Ol El52 il 5 PEDOLOGICAL
¢ 3 S0 6189 {2.51 3| . | DESCRIPTION
3 o ~ ENGINEERING E| cowour | 35710 R EF IR
— o i : - c - ok oW 2 o
o SOILS DESCRIPTION Pale or dark 1,,??; SO 8 :" “l£25| B | 3 Eolian Residual
T - {Text, plast, OM) © Comb. col. s A z | ge > ol o Alluvial Colluvial
I~ " -t R-B, Y-8 iz_ L5 < salnl @ £ g. Decomposed rock
w H ol - ‘§ 2ol 2 alg Horizon A,B,C
o s <>15 §— vl 3 Elo Buried soil
HE , o
1”” 6ravelb: Sitks oL Pale grey D L |G = D Topsoil.
Y []
o] |9 )
a{ |o ., : )
ANy Grave!\J T oeyey S it ML| Pale Luff - o
b ” o ’ grey orange D oS G7 P D _2 RCﬁfC‘L\OL(
1 |—= - - : g Subseoil
- 3
- - , 0
_ ' P
i 2
' 0
Pulverised  siit<tone yglow sh | D |vp P |P| 8] Mulaman
white o Beds.
zZ
END _QF HOLE 3 m
Auger Refusal.
i
r-—-
) b :
f
/
; &
. 'f
/) /! if

Checked by: c,,.c.jfzv\um

Cpe

Drill fype:Gemci//
i

7L
’74;

-
_Nd' mﬁmpled »
- —

7 M (P£)208 °



BUREAU OF MINERAL RESOURCES.. Geological Loa of Auger Hol
GEOLOGY & GEOPHYSICS cological tog of Auger Hole

Project: Darv.in East Hole: 42 Date: 2/7/7 Logged by: PVB
- 5 |&lst . GEOLOGICAL
¢ - ool el g PEDOLOGICAL
£ 5 >S9 s|82 | 2213 | .| DESCRIPTION
El o ENGINEERING €| colour |3 Z5la St '53; £ .
= I ' > 5 e =log 3 o .
= o) SCILS DESCRIPTION Pale or dark 7:-?/' $a 5 :*‘Q'Igu €3 Eolian Residual
(2 {Text, plast, OM) o Comb. col. |54 z 5 Tert> o | o | |Alluvial Coltuvial
b 2 R-B,Y-B sEle5|2 Salml @ £1E Decomposed rock
a = al=z; § a0 2 3| g Horizen A, B, C
o = <> 3lg-w 8 [ 5§V Buried soil
o a |Vn » n
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L2
© o
o o .
(] ‘ .
) e Pulverised Siltstone. Pale brown [Dry S{vH | M ' Mullomon Beds .|
L2 ‘ and white
O_O
o O
o o
0—-0 v
AAAAA L N CONFORM ) TY 2
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, V]
i 2
4
3
&
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"
)
I
. 3
%
~: IE Rl
3
P
O I
Z
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r : Y | a(g|w
T 6 N - 0
i\l‘\ . <3 !
N
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5L Augered 8 sampled o 155m still] in Same  matepial.] | ) IR I :
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 43 Date: Logged by: PVB
- g |&lst . GEOLOGICAL
T 3 ] et ¢ PEDOLOGICAL
s S S 18|82 (2428 | .| DESCRIPTION
g o ENGINEERING T | cowour [JBZ1|a HEHEHIEE
= SOILS DESCRIPTION > A521§ - | 5| <{5|262] €| 3 .

(o) Pale ordark[Sv| S5 a2 B THY 3 Eolian Residual
x| = (Text,plast, OM) g | Combeolalg%| 3 Q{Fot> o [ @[ |Alluvial Colluvial
N . - 2 R-B,Y-B x2S ]| sle il & £1E Decomposed rock
w = o< '§ 2 2 a| g Horizon A,B,C
o - % > 3 g- v ] s O Buried . soil

x @ | Vo I
Wy Ofﬁa“‘c silt. OL | Dark grey |™M | L |G P |D ; Topsail
2| Fine sand SP| Pue grey mp | & P |p Ress'g:gt
% ‘
1 \\‘1 i A
sC .
\ Clayey sanc\’ D |la P | D Lateritised
\ Sandj C\ol\/— S‘\*:\ C\C\.\]' cL ‘ o 7/Lﬂf Mulloaman Beds.
i Hottled "whe\jcomb
structure.
2
348/
3
25[6] Tu
. 4 ‘Pulverised weathered siltsione Fa\e brovvn D ,
fo ~hite . Mullaman Beds.
5
o] -\ -
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o white obove .
Pulverised weathered siltstone. vellow brown A D Same a5
/ and white " above,.
END oF HoLE 1.5 m. ) o
[ g . !
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15— b
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BUUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 44 Date: 8/7/74 Logged by: PVB
- S . g | LOGIC
£ 3 S8 68(82 [2+%| 3| . | DESCRIPTION
] o ENGINEERING T colour | 312 5lw|Ems 'ggg e -
— > = c [ ~| g% 2 o]
o SOILS DESCRIPTION “ | Pale or dark | 2V [ £ 5 S ’;"‘;’ 25| B[ 3 | |Eolian Residual
T - (Text,plast, OM) o Comb. col. s N = S| gmr” ol o Alluvial Colluvial
- R R-B,Y-B 25_ L §N 7 B £1E Decomposed rock
a = =1 = '§ 22900 2 alo Horizon A, B, C
o = ' %‘}r 3 g—- wl 3 Elv Buried soil
« |3|CoM| & |
_Jm Organic Srqve\\J Sqndj silt. oL Gr-e:l D L G p D Toyso-,\
| o Lateri¥ised &
Grovelly sand. GP | Buff e Py | mokied Mutamd,
‘ ﬂ an Beds.
/ \ 3 O y
Gravel , Sand ,c\f;«J mMixtuvre GC :z;r\\\oe).& D G p gﬂ ateritised
‘ ‘ Mullarman Beds
C\a\;ey sand. scC Om'\ge D G P
T Red .
s Isl7/7l/-
Fulverised siltstone. CL| White to 1w M3 Completels
N : very paie " 28 veathered Hud -
‘3""' Y : 5&0»«@1 Muliaman
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“ a7’ 3 > N
3k
"
ol : \ehel
L Pu(vn—xgc.c( wiud s fone cL White . W G P g’:;ﬁfgm‘é\
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W
o i.‘
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9
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Hole: 45

Geological Log of Auger Hole

—

Project: Darwin East Date: 8/7/74 Logged by: PVB
l‘: i
- s |zlz8 . GEOLOGICAL
¢ — o, g5 ] o PEDOLOGICAL
= ] : =S| s|82 (223 DESCRIPTION
S o ENGINEERING £ cotour 327 |5 eM=|23€| $] ¢
hand > =2 c I |l o% 0
(o] SOILS DESCRIPTION “ 1 Pale or dark é% $o 3 SIHETC IR Eolian Residual
r - . (Text,plast, OM) o Comb.col. |32 z > Toi” ol o Alluvial Colluvial
= £ R-B,Y-B £ e )L Sl @ ElE Decomposed rock
& = S|=5 325 2 | ©| 5| |Horizon A8 C
o o —-: 5§ g-— wl 3 Elov Buried soil
* 3 |6oMg| & v
organic silt o | Bladk w| L |5 P | P Topsoil.
Fine sand » r1SP| Yellowish | W[ L |G P D Residual
' ‘ grey : Soil |
. Gravelly Sanmd "GP | Pinkish buff W IMD [ @ P b,k Mottled
-2 wnim 4 1ef7/7:+ B Lateritised
metied. Mullaman Beds
() D& “\ d
o . :
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t
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

Project: Darwin East Hole: L6 Date: 9|87 Logged by: PVB

[

- o |z[z8 . GEOLOGICAL
¢ _ oot 8 U, PEDOLOGICAL
= o : ~>| 8|82 [$=0]l 21 - DESCRIPTION
£ ENGINEER!NG € coour (3|51, €Mz 7 gg £]e
— (L) ) > - c - =logs 3 <]

(o] SOILS DESCRIPTION “ { Pale or dork! é% 3o 8 :v : i:.u E 3 Eotion Residual
| =~ {Text, plast, OM) o Comb.col. |52 >3 R ol o Alluvial Coltyvial
- K’ R-B,Y—B 1 Solml @ ElE Decomposed rock
:," 7§ ol< _; § 2202 al g Horizon A,B, C
[ ) % >1 3 é'-- v ::_:J s v Buried soil

._:._ Pulveri sea Siltstone white p D |Dny Mullaman Beds
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1
,'A
/
A
15— ' ' ;
. Driller:Mines NT Orill type:Gemco «gNof sompled Checked by: 6. Cncakssan
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BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 47 Date: 9/7]74 Logged by: PYB
- s lzlz8 . GEGLOGICAL
3 _ O g8 g PEDOLOGICAL
r S 28|82 |82 8| .| DESCRIPTION
e ENGINEERING B Cowour .3 S5 e EIIEAE :
- g SOILS DESCRIPTION a Pale or dark ;% S a 5 '2" & féo g g Eolian Residval
n o :
T - (Text,plast, OM) ] Comb. col. (g2 >3 2 ?ﬂ > ol o Alluvial Colluviel
e K] R-8,Y—B sEl e 2 Solpl @ L1 Decomposed rock
b T o< § 20 2 o Horizon A,B, C
) a 25 [ 518l 8 Elu Buried soil
[ o 0 . f= o
a @ [Ug 5 ]
I . L~ Gravell
:g?% Gravel Silt  mixtuve GM Pole grey D MD G P _}0;5‘:‘;1
DN
J
oo
9 N ' Gravell. \Q*&THC
o Gravelly sandy clay cl.| Pale D s P \ velly beai|
1 d - orange cloy sudse
Pulverised Sandstone N e :13 eﬁ%wc* Bed
(cmﬂgj 5a.wd) SN ullawan Beds.
i
W
" .
5¢] white | D% & p2{D m
dver sed’ dsto Jaild stove
plver SOAA A ne }'Hu\(aM'\w\‘BedS» :
.[{,"777]; 1
X Aol
ole ommag. Y 17/6’/7‘/-
. (W
o (8]
“\‘:
SC.| Bright P Weathered
Pulverised  saudstone Srange rao sousclsione
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pu-\\)c‘ri_‘sedv Sf\ﬁb\\L HL lA)h;‘-’Q W 5(6!6!" Weectered
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\
1 - N : ‘ ‘ Weodtared
1 \ Pulverdsed puudstoune <i-| Yellow bown | Mullaman Beds?
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

Project: Darwin East Hole: 48§ Date: 9/7/74 Logged by: PVYB
_ g |elzt . GEOLOGICAL
s _ c.|elnd £ PEDOLOGICAL
= 3 S| g[8 |%a0] 8 DESCRIPTION
g o ENGINEERING £| cotour [ 315715 i E IR R
- L X - c = - =l og 2 o4
o SOILS DESCRIPTION Pale or dark é% $a 3 SIMEIIRAE Eolian Residual
| - (Text, plast, OM) F Comb.col. |52 2|0 T2 o | o | {Alluvial Colluvial
= 3 R-8,Y-B 2|2 Saln] 2 £ E Deccmposad rock
a. b a|l= ; =20 2 aog Horizon A,B,C
w o« o= - TN Y] €
o ) 2| 35wl 2 s v Buried soil
. x 2 |Go ) v
RA . Residual
olelo|  Gravelly $ik  (organmic ML| Pale arey | D | L P |P ,
1916 J Co gon > 3"y lofertc 'k)PSOi l.
om—o :
2 ‘ P
o~o) Pulverised |ateribised siltstone P | D[] lateritised
°-o $ [Mullaman Beds.
1|~ i
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i l: e <
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2 [ 2
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS ~Geological Log of Auger Hole

Project: Darwin East Hole: 49 Date: 9/ 8/ 74 Logged by: PVB
— 5 |zlzt . GEOLOGICAL
< - o, | El58 ¥ PEDOLOGICAL
£ 3 ~5 [ 8|32 |%wo! 3| .| DESCRIPTION
£l o ENGINEERING g| cowour | 3= 5lnlen fggg £)2
- PTIO x salée 2 =53 5
o SOILs DESCR_' TION Pole or dark ‘?‘.V 50 8 :‘ ;’ £05) E| 3. \,r-.‘olio_n Residual
x| = (Text,plast, OM) o Comb.col. |52 25T~ o | o [#lluvial Colluvial
: :._’ R-B,Y-B zi_ L1 5 T 4 I £ < Decomposed rock
b = Q '{—,_; '§ 2t 2 al o Horizon A, B, C
a S <> |3 §— w| 3 R Buried soil
2| Pulverised siltsione white. Dry Mf-—«,'_‘ag»;n
AvGER RgFusAL AT 0.3 m. 5
\ (SeverpL.  Hores TRIED )
.
15
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEQPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 50 Date: 97|74 Logged by: PV B
~ s |zlsb . GEOLOGICAL
7 _ o g &J{ 1. PEDOLOGICAL
F g ~S 18|82 2221 3] - | DESCRIPTION
& o ENGINEERING T cowour |37, eMziagE| £ |2
bt > - c - =] o o
(o] SOILS DESCRIPTION “ 1 Pale or dark ;% Lo 8 :V ‘: 235 S Eolian Residual
r| - {Text,plast, OM) o Comb.col. |52 || umt” o | o | |Alluvial Colluvial
T v R-B.Y—B sE[ 8|2 S~ln] @ E|.E Decomposed rock
3 E o< _s '§ 2 % [ Horizon A,B, C
o = <> | 3[§—w| 2 Elv Buried soil
o 2 Oale!l 3 )
Sandy silt HL | Pole yellow D | L (G P o Residwo
'bFSoil
Clo‘.\JQ_‘/ sand <¢ | Pale je\\ou D P D
IQAfIl‘}J‘c
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: P(D‘Cfl(.
Gfavel[ clayey  Sand GC Orowce | D |MD | & p D
Bf‘b._)r\
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J. : SIIB{{I\Q—
i (Mullaman Beds/
l 10174
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| 3 9/7 Muilavaaca deS
r—-ﬂlﬂlﬂ-———’ - v anad
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. ' Beds.
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UEE
15L—
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BUREAU OF MINERAL RESOURCES.

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 51 Date: 9]7]71. Logged by: PV B
- G |&lzB . GEOLOGICAL
¢ - I S gl PEDOLOGICAL
F 8 ~S | e|8F [3-0] 81 .| DESCRIPTION
H o ENGINEERING £ cowour .35 B EIEE
= 1L :‘ 4 c ! - -l o% 3 o
(o] SOILS DESCRIPTION Pale or dark ‘.,:',,‘:’- 54 (3 :v i it?.u E 3 Eolion Residual
x| = {Text,plast, OM) o Comb.col. |32 2| Q8w o | o | [Alluvial Collyvial |,
- 2 R-B,Y-B sE| eS| 2 galnl @ £]E Decomposed rack
i T als ‘§ a2 2l g Horizon A,B, C
[} =) % > 1| 35 §- ") § g v Buried soil
x 2|Cokd| 5 | »
] ™~ Pale are D L | & P D Letemiz
1N <
Grave by it 3 _j +DP50§I
t layey  $il
Grave 'y c\c'jeJ STl AL | Pale \‘euw D L G p b Latertht
' Subseil .
Cvavell., 5V oy ClL.| Orauge ) L.l &g P D 1
T A Mj‘j"
brown
~. \ !
"'”;/ < CL | MoKied waitf D Pulverised
Palvee: ; and brown ' moHied
wiverigsed s “‘?'\‘ol‘\c Mullaman Beds
and Porcela mite. g
Pulverzed “ilstone and white fo | D Same _asS above

Force\u i

Pa\c yei(ow

Mixtiire of P Averized N 4 }"/7/74'

?or‘ce\a wite ow\é‘ Pu.\\/emStzol 1787w

rMud s tone | 19/8174
2861y

b

Pulverised  siHatone

P°5S;\>\§{ Mullaman|

AVANER
retoo - o
Lrouon /‘?;eds sarae as
YB siltstone /
Sc\ndﬁbh
°“+U'°?5~
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BUREAU OF MINERAL RESOURCES,. Geological Log of Auger Hole
: ' ogi
GEOLOGY & GEOPHYSICS
Project: Darwin Eeast Hole: 52 Date: 9/7[7 Llogged by: PVB
= g |zlzb . GEOLOGICAL
: - o, g158 . PEDOLOGICAL
P S 291 S|SF (2221 3. | DESCRIPTION
e o ENGINEERING T cowour [ 354 ezl 23| £ |2
~n > - [~ - | ow 2
0 SOILS DESCRIPTION “ | Pale or dark ;:-:% 3a 3 :v : 2251 B3 Eolion Residual
T - (Text,plast, OM) © Comb.col. |32 b3 2| gmt” ol o Alluvial Colluvial
- 2 R-B, Y-8 £ v 2 f_;N Sloe £ |E Decomposed rock
a :';' al<s ; § =200 2 A Horizon A,B,C
a = 2> |5 g-— wi 3 E|v Buried soil
« &0 5 | ¥
oo Gvro.vc.(lj silt. M Pale arey B P D skeletal soil
——L onl_y
= _ )
o ~— . o]
5 2]  Puverised motled , laterbised Buf¢ | D P Dl &l ™Mudlaman
¢ . N .
[ ° 31 [ ietone racttled whitel - S Bedls
o — . L ’
AN e —2
o—0
o—o . ) ‘ o
o Pillverised siltstone white o D | 2| Mullaman
o Beds .
0
[
d END OF HoLE 4mMm
Auger Refusal,
1
‘o
}
i\
S '
'v -
Driller:Mines NT Drili type:Gemco; nNof sampled IV'Checked b)’= G Secol>gon




BUREAU OF MINERAL RESOURCES, Geological Log of Auger Hole
[oJO N1
GEOLOGY & GEOPHYSICS S o
Project: Darwin East Hole: 53 Date: Logged by: PV B
— s |zt . GEOLOGICAL
3 _ O, &3 2l PEDOLOGICAL
= 3 ~>| 2|82 |21 8- DESCRIPTION
El o ENGINEERING g| cotour [ 3|Z7 |7 Sezladg| £ 2
-~ < > - c [ —1 o%
(o] SOILS DESCRIPTION " | Pale or dark ;?/' S$a 8 :V HET IR R Eolian Residval
T - (Text, plast, OM) o Comb.col. |32 b3 Tl o| o Alluvial Colluvial
- ® R-8, Y-8 52_ e ;1 z f_;N =l e £ | € Decomposed rock
z "E' o= ; '§ 270 2 [ Horizon A,B, C
a S —g > 1| 5 g-— v ::'_' g o Buried soil
—_— o~ @ [Solé| 5 v
Sl-’shH_\j organic  silt ?ﬁt Pale grey | D | L I G p D Topsoil.
Laterbic gravelly clavey sand|5C| Orange D LG p D Lateritic
mhe g ) Y Sbrown subsoil.
vae(lj c\aj cL O'-‘ar\se D | My |G P D Resicdual
brown. later tic
subsoil claj‘
CGrowelly sty clay. CL | Motied buff G? P D Motled lateritiscd
- o and white. Mullaman Beds.
18/7/24
-
’ 27/ e/
Pulverised wveathered Mofltedh pale D Weathered
Siltstone & mudstone. ye,llo-.a)-bvmon Mullaman Beds.
a\»\d WI’\I"C .
Pulverised . weath eced Mothed 99-\?- ‘ D Weothered
sitstone &  mudstone yellow ~ brows Mot} o 2
‘ & white Beds.
-
9B
. _ aseps.
nie Pulver rsed, weat ecedh Motte gt pale Weathared -
Sifstone & wandstont yeilew -brawn Mullomon Bedls
8 wh”‘Q.
12) J
! g
15L N T S S A O C- R -t 2 Ohite: Mallawcan Beds.
Driller: Mines NT Drill type:Gemco nNof sompled Checked by:¢.Dweitagon
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 54 Date: Logged by: PYB
- s lzlzh . GEOLOGICAL
7 3 O [ g PEDOLOGICAL
£ 0 5182 |82l 3| - DESCRIPTION
g o ENGINEERING €| cowour |35, IR
- > -2 e © =1 g% o
o] SOILS DESCRIPTION “ | Pale or dark ;3. g (g SIMETIRE R Eolian Residual
T -~ (Text,plast, OM) o Comb.col. |52 z07 et o| o Alluvial Colluvial
- R4 R-B,Y—-B zi_ L e §N 7 b £ g Decomposed rock
:,' ’;-' al < _; '§ = 2 o | p Horizon A,B, C
a S % >15 g— v S Eju Buried soil
x 2 |66 b v
Grqvc\\—j silt oL Pale grey D L G P Residua..\.
' ‘f‘DFS oil.
G"‘dvﬂ'\\_j Scw\‘-{j ciaj cL Omne:-je D Late~tic C"O‘j
v
°2 Pulverised weoathered sittsrone Hotled) 30u°w Weathered
2 and mudstone, brown and Mullaman Beds.
: o ° uohil-e.
2
1k Pulverised & weatherad aatied AN g | weothered
; Sittstona & mudctinn yellows brown " y |Mullaman Beds
Hand white. 118/ ,
sk
6 i
7l Pulvecised & weathered weataered
5.\\‘\'5'*0\/\% Q f«\k—ds'\’oV\Q- Mullaman 3QC\S
8
9
i f’::
1084
n i Pulyeised £ seathered Mottled > /1 Sawne_as aboue
- \g_ la A
Siltstone | porie §
whhibe -
1258
1358 )
M :f M
— Pulueriscd & rweather eé veru prle weathered
15— siixrstove . weilow b [Mullaman Beds.

Ny . N U e ,
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

Project: Dar .n East Hole: 55 Date: Logged by: PVYB
- 5 |&glsB . GEOLOGICAL
¢ - o, 2|58 g1 o PEDOLOGICAL
r 3 >SS 8!8 |2«21 3| .| DESCRIPTION
e o ENGINEERING Bl COLOUR |3 5214 eMz|EgE| |2
A > - R - =lok 3 o
o SCILS DESCRIPTION “ | Pale or dark ;% s a 3 :v : 25| B3 Eolian Residual
T - (Text, plast, OM) © Comb.col. |'gA >3 > | oot o| o Alluvial Colluvial
T K1 R—B,Y—8 2o 2 Salnl @ £ ]E Decomposed rock
: E ol _; '§ 22 o g Horizon A,8, C
Q > -g > 3 §-— v § s o Buried soil
o 2 |Sol¥| & v
Gravcll_j organic srit, ot | Pale arey p L | & P >} Resid aal
W‘OFSD(I .
G—mvdlj do‘_‘]e‘:[ sand SC | Pole Jc‘\ow ™MD |G P p Gﬂuve(l;LV‘C&'C{’—M\
! 2 ' Sulesen.
CAayeJ sand Sc| Pale orauge| - D’ | & P D IWeakl
' lederitised.
Mallaran Bedg .
2B
Putvericed wectheredh mudstone Pale Jreenidh Weathered
L-)Lnl’e H\.«\.“G\Man BEC\S
T
Pulvessed  weathered sudsbne. Bale ST‘&MSX\ Weathered
While ™ to Nullegman
rotied el Beds.
—_ b'owr\ i
white..
117/ 74 s
/9 [
2/7/74
UNCONEORMITY.
Pu\\&ri’:gd\ rwadstone Dull yellow % Po. sible lowiec
9 bkt Proterozoic @
vz llow Possaible  tower
J ormanae Pro&erozoic,,?
20MQ. darl w ' D ‘
< b\ok‘«% R
15
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole .

Project: Darwin East Hole: 56 Date: Logged by: PV B
- 5 |glz8 . GEOLOGICAL
3 _ ] S . PEDOLOGICAL
x o =S| 2|82 [8-2017%8 - DESCRIPTION
2 o ENGINEERING €| cotour |37, Mz |ade| 5|2
- 1 3: vt I g - =i o\ 2 [e]
0o SOILS DESCRIPTION Pale or dark ;% $a (g :v HE T4V El3 Eolion Residual
* -t (Text, plast, OM) o Comb. col. s A z > | g™ > ol o Alluvial Colluvial
- L R-B,Y~-8B | eS| 21500 @ £].E Decomposed rock
o -— d R -V 35 “w N
a = o 54 -§ 2. = g- o Honlpn A B C
o ) <7 | 25— 2 s | v Buried soil
'|:l|v Orqanic sandy silt oL | Fale yrey b | o |a P |[D Residual
ST ToPsoi(.
Sand Silh mixtuve M \
Pale yellow [ D L ve | D Subsait (samdy)
| Hotled pole | MD? P ID
oro.v\scq white Mo ted
lateritised. SO\AAJ
Cla:j-e:] sand Se. | Hottled Pa\e D |Mp? o D Mullaman Beds,
red o hife
2 F
3 Sand:! elay cl.| Motted dark]| M 1 D Sowme as above
- red 4 white
Pulverised weathered sandsione
4 Sand ( medium) SP | Mottled vellop D P_|lD Sandy
. brown o white Mullaman Beds.
Pale mavve.
X177
{
Y | 29/7/¢
Y [é/5/
v | 19/8/74
Wle mavve | D P D Sandy Mullama
V] pas.
27874
n eriscd , weathered . S{Hj white W ™M D V| 27/
dstone. S'.HJ Mullnman
) Beds.
4
Pulverised , oeathered Sithy white W . M |D Same as above,
5 reudsrone.
- ;;:;Df.i”&f’iMine$~:NT:. o le'l“'ype Gemcoi i ,—;.._—_;= Not- 5amp|ed S Checkedf:by;.("_—;.6‘_—6:Bg—sz;—.;.:_—.—;:—..-._r. S

M (Pf)208 .
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

—mM(Pr208

Project: Darwin East Hole: 57 Date: Logged by: PV B
- 5 |zl . GEOLOGICAL
2 _ v) g|1=q g PEDOLOGICAL
= 3| >S5 8(8F |%8ap| 5| - | DESCRIPTION
& o ENGINEERING g| cowour [,3iZ71 0 S IERE
= I > T A 262 3
o) SOILS DESCRIPTION Pale or dark é’% s a 3 :v METOIRA R Eolion Residual
T - (Text,plast, OM) o Comb.col. |32 e A R > o| o Alluvial Colluvial
= G r-8Y-B [£F| 85| FIS 0 & | £|5 | |Decomposed rock
a = als -§ 2510 2 e[ g Horizon A,B, C
o = % > 5 g— v H S v Buried soil
o 2 | G0 " v
II'I"l .
o . L
| [e] Gra\le.\\j [ oL ?"“’ 3%7 D g D _}} 2(5\.5\\-&0\-\
aI'I AL é 'bPSo;\-
o <buc|\>\-\ok sr‘avc\)
2
1 =
g Sulosoil
Grave(lj c\oj Ch. Red -brown ' D ,% wosoil | Some
S Siikslowe 3ravd$.
2
Evo of more Zm Some while
qugr IQGIHSA/. MD"hﬂj' .
Refusal m
Mullarrain Beds/
White sil
mudstone.
15 :
Driller:Mines NT Drill type:Gemco nNO, sampled Checked by: & B~coleson
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 58 Date: Logged by: PV B
- s lzlzt . GEOLOGICAL
¢ _ A I | g PEDOLOGICAL
£ ] 5818|182 (8.0l 8| .| DESCRIPTION
] o ENGINEERING €| coour |3 N I gz 'ggg £
~— 1 > s c - ~log 2 o
o SOILS DESCRIPTION " | Pate or dark | 2% | 85 | 8|7 ¥2|£25| € [ 3 | [eotian Residual
x| ~ (Text,plasy, OM) ° Comb. col. |32 Y| gem > o | o | |Alluvial Colluvial
- 2 R-B,Y—B ¥l v 2 Sl @ £lE Decomposed rock
a = ol (8127 2 g {5 | |Horizon A,B,C
a S 2> 1z(é-m 3 | 5|V Buried soil
o o |Vo s bl
Pt . .
‘l||\ (.)Psamc silt o | Pale grey D L s P ‘5?60”.
| |=—=l Pulverised chale Yale buffq/ D hower
- - yellow - brown Proterozoic
tH
1t
) "
Yele geey-
J 7
1" 8"Q§A’\. "
Pale yellow
2, -
vy bTQL\)h
u 17774
Y | 13)8)7
Y aigln
Pale _bull [W
|| ‘. "
Y w774
tle grey - [\
l i __green W

Driller:Mines NT

Drill type:Gerco

Checked by: G T~colmsor

M (Pf)208
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BUREAU . CF MINERAL RESOURCES,
GEOLOGY “& GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 59 Date: Logged by: PVB
- G |z :E J GEOLOGICAL
3 _ I . PEDOLOGICAL
s , _g xg € I3 ] 4 “al © - DESCRIPTION
e o ENGINEERING £ colour |JZiZ7 1, UG ERIERE
I ILts o S s@l e < =523 5
0 so ESCRIPTION Pale or dark ‘3% -4 (g :V : 2006 |3 Eolian Residual
T - (Text, plasy, OM) o Comb. col. 52 b3 e ol o Altuvial Colluvial
- 2 R-8,Y-B sE[ 2|2 Salnl @ £]E Decomposed rock
a z al= -§ 2000 2 alop Horizon A,B. C
o 2 —-g >13 é“ v 5 s v Buried soil
x @ Vg b v
\\ G—mve.\\J (ch .| Redbrown [D | VD U Hafdpan laten fe.
\Q Pulvermised ?
.\\
\
ju-l\zm'\\se.é\ \AJP/\(QV__D’\QH‘\CA Moitiod r"""k‘l' D Mo amen
latemhsed siley miu 45 1cne red 4 white Beds ?
B AW UNCON FoR MITY, g—;
T
<
. : . G v
7 Pulverised <art moaasitenc Dl Fuk D D 8= | Lower
. Lrewn 3 Prolerozorc,
sl g
4
- >
; <
s a
25
100
n : Puluerised soft mudedone Pole gr S D b howoer
F Proteroaoic
-
13
‘4 :
—_— |8 Polver \‘saé\ -sSQQ— comnd Srone e e “Pale- brown BV g e e
~= D hower
15—= Perterozon
Driller:Mines NT Drill type:Gemco nNot sampled Checked by:

M (Pf)208



BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

. . —_
Project: Darwin East Hole: 60 Date: 6,774 Logged by: PVB

- g |zlgh . GEOLOGICAL

¢ - ool 58 o PEDOLOGICAL

= 0 ~> | 8|[8F (2ol 3]« DESCRIPTION

g o ENGINEERING | cotour |03 |4, IR IR

-~ > - c “ g | ox

(o] SOILS DESCRIPTION “ | Pale or dark ;3' s a 8 :*"? ic?.f) E 3 Eolian Residual
x| ~ (Text,plast, OM} o Comb.col. |52 |5 T > o | o | |Alluvial Colluvial
= v R-B,Y-B [xE| ¢ ;|2 Salm| ¢ £1E Decomposed rock

z E o|< _; '§ 2t 2 al o Horizon A,8,C

o S —3> 5 §—-v7 5 s C Buried soil

[ g Vo ) b (%]

:o‘:a Gravc\\J siit ML ch brown | D G P D Residual So?l}
AN later ke |

o\ @

o o

o\ d Cla ol

NN [ jQJ ‘J (C'\rcwc\' l [N Bﬁ'%‘f\* D G P2 D Q:.Sl'du,a.l

1 o\ v\ (_")«A.\\/-QI‘!VSP.CL )’0451‘.}(52& ) 5;\’ ‘x)(‘ovw.) GM \Ocnwse ,W""IScc{

g Mullaman Beds .
oo

° 7. Putven sed Silk

- - tstone .

© -0

o3

2 :

3 pu\u(d:\{d sivlone Yellouy D_ G p2 1D Hull avaan_ Beds
browan < mm\g\_j lateritised
white

4

5

Y 1))y
6 QW\A[UIL\QQC\ %;H'isbwe- \I\)\'\‘k D Mullawan
Beds.

dry | 19]¢/74.

7

Enp oF HOLE .25 m
Auger Refusat-

8

9

10

ne

128

Mg

15

Driller:Mines NT Drill type:Gemco _ch sampled Checked by: € . TTa calo co~




BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

Project: Darwin East Hole: b1 Date: ¢|7]7% Logged by: PVB
- 5 |tlzd . GEOLOGICAL
g - R gL PEDOLOGICAL
£ 3 S 8[82 8wl ]« DESCRIPTION
H o ENGINEERING E| COLOUR [ 312717 Mz aeE |2
- OiLs D PTIO o 5 Sl Hhlos 9
0 5 § ESCRIPTION Pale or dark ‘Z‘vL -4 (g :V HE T4 Els Eolian Residual
T - (Text, plast, OM) o Comb. col. 5 z A > ol o Alluvial Colluvial
. 2 R-8,Y-8 e 2 IR o B [ B £l £ Decomposed rock
o e sls 5|32 2 | 2|3 | |Horizon A8 C
o o %> 3 g—- v § s o Buried soil
o 2 Vol P v
oogpc Gr"“"”j sitt ML 'pate 3'?7 D [ P D n‘ldwat Silt.
o bl P
oooFD
o & R b b D Residual laterrte]
ol Sityy gravel M| Red - broun “a
b
1%
o Pl o
0
9 [
e W late
5.2 Motled weakly lateritised CL Pale rey
Si\’ts:*onc, 4 O"afr’-\je D Mullaman Becls
2
3k Pulverised siltstore < mudskne Fale grey o Mullaman Beds
Pa.\: mMmauvve. 77
131274
27/8[14
7 Pulvericed mudstone . _\ge\bu_)— Mullamaon Beds
" brwn
Mullaman Beds,.
O MNonFoRM I Ty
L Pale bre Lowee
151~ Pulven sed  mudstone. 0 Proterozoie
" Driller:Mines NT " Drill type:Gemco  FEEEN Not sompled Checked by G .o wlosom.

M (Pf)208



BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

Project: Darwin East Hole: B1B Date: 6/7/71. Logged by: PVB
= |z|sB GEOLOGICAL
—_ € |& .
: _ o lgixx I PEDOLOGICAL
: 3 » S| 6|82 |22 73| .| DESCRIPTION
: o ENGINEERING E| cotour | 3710 U ERT IR
= i > 5a|c & 5los 2 el r
0 SOILs DESCRIPTION Pole or dark §3' $a 8 :': a0 El3 Eolian Residval
x| - {Text,plast, OM) o Comb.col. {52 ARG ROl o | o { |Allevial Calluvial
- 2 R-B,Y-B 1.3 I qu; e 2| £ Decomposed rock
& z o= _; -§ 2000 = al g Horizon A,B, C
o S <> 53 §"'"’ 2 Elo Buried soil -
o !g Uop ) S v
Oo oo Pisolitic laterrite Park ved -
0~ 0 brown
oo
\\ko‘; Hardpan
18
00
=]
TR Gravelty el | Wllows - brown (>rast)
L°]
Noo
Sand. el Pol .
J ) G~ ele \Sre:j Mullaman DBeds.
(W]
v g7l
Pulverised CW mudstone 20J8/ Y | Mullaman Beds
Pu\VCr\’ﬁ(d LW Mmudstone
(Medinn oy ) | Poe qrey !
< = o Ry
e
5[
L
6
7 Medhiunnn Clony Pale. ooy
= —0 »
Puluec ised  pad Shne Pa\e  yeMow
\D('v\.aﬁ.
Palvemzed  pndstone. Pale_yeliow whist | w | Mo laman Beds
brown . dqvllmj
5=
Driller:Mines NT Drill type:Gemco  |REMINot sompled  Checked _by:ic .o calosane oo e

M (Pf)208



BUREAU OF MINERAL RESOURCES, Geological L ¢ A Hol
eologica (o] (o] uger ole
GEOLOGY & GEOPHYSICS 9 ° S
Project: Darwin East Hole: 62 Date: 7/7/7L4 Logged by: PYB
- 5 |tl=d 4 GEOLOGICAL
. - VIR | $ PEDOLOGICAL
: 5 =S| 8|82 1222191 DESCRIPTION
El o ENGINEERING B | cotour | 320 010 23€| 5|2
= SOILS DESCRIPTION > saf ¢ <o l=logf3 g
0 oits Scrie Pale or dark ‘,.:"“". + g 3 :" “iEaS] B3 Eolian Residual
L - (Text,plast, OM) © Comb. col, A k3 Slym > ol o Altuvial Colluvial
by B4 R-8,7—B 22_ N e EN ol £l € Decomposed rock
o e alz ;| 8120 2 | 3|3 | [Horizon AB.C
a 3 -g> 5 §_ v ‘é g v Buried soil
L4 aol Vo ) 3 v
P By
e W - Latem hic
Y Gravelly Sand S Bmshjr rect p aten
T ) 3ro.v¢\
o a bf“Own
L Q:I\Qheqﬁir\f) c\o:J it deF“ﬂ)
Mo
9
o — wil
O— 2 Pulvu-isec\ M\&dﬁknev Cie | Mothed Jz\lou a ;;Ma“
; <H | brown it g
1R}
w |71
26 (81
(L
Pale :}1:.“0»..L Basal
Pulvemsed mudstone brown . Mullawmaw Beds]]
—
'\ Pale yello»)
brown.
.
; Fale yellow
15 " J brecon : Y hilst dn'lh’gﬁ
). Driller:Mines NT...wco.... Drill-typ e : Ge mco-+= ﬁ Not sampled CHréckaé’ci'MBVy:mc‘,' e
' M piiong




BUREAU OF MINERAL RESOURCES, Geoloaical Loa of Avaer Hole
GEOLOGY & GEOPHYSICS ogi g ug

Project: Darwin East Hole: 63 Date: 7/7/7, Logged by: PV B
- 5 |&|=2 ; GEOLOGICAL
H - v ; = PEDOLOGI.
£ 5 8 § S |2.5138|.| oEscrIPTION
H o ENGINEERING t| cotour o335 |0 Bt ’§g§ £)e
< P - c [ =1 o= [-]
(o] SOILS DESCRIPTION " | Pole or dark ;,:-’% S N- 8 :" : 25 |2 Eolian Residual
x - (Text,plast, OM) © Comh.col. |52 |y g~ ol o Alluvial Coelluvial
P i1 R-B,Y-B b3 i Ll s S " o ElE Decomposed rock
a = gl 4]z 2 | &5 | |Horizon a8, C
) = -g >13|g-i» § E v Buried soil
X Fline  Sand Sitt  mixture M Pate  dres "\lp_.,c,'\
; 3y
, Fne  do med, sand SP Pale \\je\lo\a—- Fesidual
o browar . Subsoil
1| — -
Q o..
N C“QV"”J sand Red brown.
G Residuet
ravelly Sq"d:’ cay O‘““S" = subsoil.
brown 26 9/74
CWw Mullaman

Pul\;emscd mudstone
Beels,

LSQAAJ Qo&) Mottled «\IFCHOW‘
brewn a grey Beds

Pulverised H-CW  Sittgione Pale ngcn;s\ﬂ H-Cd
Mudstone 8&3 io Mullaman s
WA Seme Beds
red ~ brown
ottt \_J\J.
» Y. whilst dn‘ﬂlnSL
" “ “
Pulvertsed H-— QL Silistones Pate, 3mr5\\ HW=CW Mallanans
Sowe fed -
broan.
15 ,
) Dr‘l”e—rml’ﬁeﬁsﬂ—N T S TmmE :.:.;._:—..—_TD ri n 'yp e G emco— I ,—.;,x—.—.::_ﬁ N6' :Sidin;\ipiled s e C héc Réa = b_y C:t‘,_ ‘.b Py
M (P§)208




BUREAU OF MINERAL RESOURCES,

‘GEOLOGY & GEOPHYSICS Geological Log of Au?er Hole -

3

, % 3
Project: Darwin East Hole: 64 Date: 8/7/71, Logged by PVB
. \'\\
- g lgl=8 |1 | GLOLOGICAL
° oL . _ O, |8 &8 £ - PEDOLSGGICAL
% : . g ' . > |8 w)? . ; *5 0 - DESCRIPTION
E o ENGINEERING E COLOUR °§' z o I Eln x| 3§ % s T
- IL E PTI > 5 Sy hloe 2 9 [
o] SOILS DESCRIPTION Pale or dark §‘¢ S$a (g :V HETGIRE R Eolian Residual
]| = {Text, plast, OM) ) Comb.col. |gA 2T g > o] o | |Alluviol Colluvial
~ & R-B.Y-B |EE[ 8|58 00 & | £]¢ Decompased rock
w s S|251 3|20 2 | 8|5 | [Horizon A8, C
o >, % >S5 §-— v 3 Elo Buried " soil
gre .
) —\f T°P50||
G—fava«\\.j Sawdj sy
red- brown
Regidual
: tubsei)
aauej Sav\dj silt . red - broun mose
\ ﬂoziexadreb lateribised. siltshore red ~ brown Hoduak-\_\j
. ' lClk:"”-l-Séd"
) MNMullqwman Beds.
2
Pulverised = cW  gilkstone o Hauve + ' Weakiy lateriti sed
a4 . while 'y eritise
:y’mq stone (_6}\*\-:.1 c\ouj) Noﬂ‘\e)d. Mullawman Beds .
o y = 7|74
18174
Wh.l.l‘bf‘ |
. e 874
= [N -
%
Pulverited €W mudsione moftled vellow e\ Mullaman, |
brown and " Beds.
whike .
!
t
- ¢ I
) Puluerised QW mudstone motiled 3:“0\.) ' ’ C‘A)_?M{A”ngg |
’ on ' ‘ brcun and T Bcds_
white. ’ '
R, -
" Driller:Mines NT Drill type:Gemco HNQ’ sompled Checked by: G..Blc;}\'gcw-_

= ‘7— = = g TRt *' IRTLILASNARU T .,‘l -}:::,.:M.(P f) 208‘._“" R



BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

Project: Darwin East  Hole: 65 Date: 8/7/7 Logged by: PVB
= 5 |t :‘}5{ 5 GEoLoGICAL
a ° : g PEDOLOGICA
£ 3 , <9 £ 59 122213 | .| oESCRIPTION
H o ENGINEERING £ cowour (3|51, FCIER
= IS -] e - —| o% o .
o SOILS DESCRIPTION " | Pate ordark | 3¥] 8 g | SIT V2| 22S5| B[ 2 | |Eolian Residual
T - (Text, plast, OM) o Comb.col. |54 b3 5| g > ol o Alluviat Colluvial
- & R-B,Y-B [xE[S | X165 ¢ £].E Decomposed rock
a = als -§ 270 2 alg Horizon A,B,C
o i 25| 5[2-{n] 3 Elv Buried soil
: 2 < o| o : = g 18
@ o U :;1 v
Crrcwokg Sawndl ‘ Pale ye(lM—
brown
Clayey  §rove Ge| JYellow -
brown.
! 20°\09
°0"0 C\o.jej Sra.ue\’ +a Gravedly Ge | Dun ved Hode,mie_lj
o \o? Sandy ¢l Cu brown. latemtised
o "oo J Y- Mullawman Beds.
]
2 ~,
3k Bulvgriaed  HW  prud stene Yellowy brown - ‘/\]CG-JSB lateritised
Imot‘\'lt’.d whild Y7 Mulleman Beds.
(@74
‘ 248/
4
Whilst
. olrf”fnﬁ, ‘
5
b Pulvarised  H-CW mudstone Whike pale _tlhll.a.mz.n:.___ﬁ
SNJ *D 'PQ.‘Q. Mﬁ,
8‘““.
.
N
4 -
n
2B
Bl AV Uncow For 1TV 2 ‘
138
.
Pulverised mudgione. Havve {o V hower
; prple. ‘ Proterozeic?
15 : :
_...Driller:Mines NT. ,.,,,.,;,,,.f_:vDr,ilI,:.,type:_Gemco,v._,,_,,.,v_,‘;f‘;_‘:‘,,,,= Not sampled == Checked: by: ¢ Guetlagas

I -  M(Pf]208



BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological log of Auger Hole

Project: Darwin East Hole: 66 Date: 8/7/7, Logged by: PVB
- 5 |t|sB . GEOLOGICAL
3 _ I IR | g PEDOLOGICAL
r S ~S 18|82 (8ol 3] .| DESCRIPTION
£ o ENGINEERING £ | cotour | 3|2 o E'ﬂ T '535 (21
— > - c » =lo% 2 o
(o] SOILS DESCRIPTION “ | Pale or dark ‘3% s a (g :" T 1N Eolian Residual
x| - (Text.plast, OM) o Comb.col. |52 T lgm > o | o] {Alluvial Colluvial
- 2L R-B,Y-B sE|j eS| 2 f_,N g - £l E Decomposed rock
a = at= {327 2 a | 5| |Horizon A8, C
a > -g >13 §— w| 3 g v Buried soil
o« 3 dold| & n
N .’i‘,a': b G—yave\B gy\.e, sand Pa«le bfowh TOPSO;‘
.Pdo’..;“ .
0
A Red brown.
1
i\ : -
Grave 3 C\jSj sand. Bﬁbsh’f resi Residual
ewn. T Subseil
\\3 ju\uoquachlcﬁedsed, tullaman Dyl red Mullavsaa
Reds CSrO&ZC‘“J $anc\:] c!aj)_ browsn. Bedls
B Pulvesrised HwW-— CO Moted! verd Mullausan Reds|
laders sed Mudsione- bown o
| Wwhite.
AAAAARAN Ur\coﬂ(ormﬂj ?
EURIEL
{81y
PL‘\VG(;Sed Hw ™Mudsione a “q\’\)e to ‘ Lome\’
Purple. . Peoteroroic
R wohilgt deilling
-
Fulyecised WY mudsione. NMavve lo | Loaec
pu\v’)\e. ’ Proterozoeic .
\ Navve o "
15 "= 1Pulierised ) waudstong. Purple _ hovaer Rnterozaic
Driller:Mines NT Drill type:Gemco HNM sompled Checked by: C Tacak sor

M (Pf)208
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GEOLOGY & GEOPHYSICS

‘BUREAU OF MINERAL RESOURCES,

Date: 8/7/7

Geological Log of Auger Hole

Project: Darwin East Hole: 67 Logged by: PV B
- 5 |zt . GEOLOGICAL
¢ _ O, &5 & PEDOLOGICAL
= o >SS 8|82 [$-2( %] - DESCRIPTION
e o ENGINEERING €] cowour |2 Bk EIEE
= > = c " =l o* o
o SOILS DESCRIPTION * | Pale or dark ge’ So 8 :V v 1‘20 E |3 Eolian Residual
x - (Text, plast, OM) o Comb.col. |32 = s | go > ol o Alluvial Calluvial
- 2 R-B,Y-8 sE( 852 30 [ E]E Decomposed rock
o bt o|=_; -§ “ 2 al g Horizon A,B, C
[ d s o =3 w v 3 o N H]
[+ = <> 3 §—iv| 2 o Buried soi
a o | VU ;;) w
“\v Fune c\a.:}e:! sand Pale brown T°P‘°i|
:,, Fine %and Sre\j bown.
500
.00,
1 T .
Lot Residual
° "o"‘ : Crm.ueuj Samd. Red broren. Subsoil.
v é.':
.o Hoa(erak‘;j
;" H&(‘”ﬂ! E
" Nullamane, Reds.
3 Pulveri®ed MW pudsione. Motted &xg_ﬂo [aderibise
brecong whik Muligmans Reds.
4
5 i
/7[74
=] WA Uhcon?wm:t\j 2 1| 874
6 Pulvertsed mudstone Hw Mauve Pink howee
R
Proterozoic . §
EN) OF HoLE 6-S5m
huger Refusal
7
.
| Driller:Mines NT. Drill type:Gemco Not sompled Checked by: G .Tucalo som

It

M (PF)208



BUREAU OF MINERAL RESOURCES, G ’| gical Log of Auger Hol
eologic og ) ole
GEOLOGY & GEOPHYSICS S
Project: Darwin East Hole: 68 Date: 16/7/7, Logged by: PVB
- G |z :g j GEOLOGICAL
g _ Soltlss |o 3] - PEDOLOGICAL
£ 5 ~S | 8(S2 |$.2| 5| . | OESCRIPTION
2 o ENGINEERING £ COLOUR |3 Z51a E‘"x'agg t)e
- > =] e - | o~ 2 o
o] SOILS DESCRIPTION " | Pale or dark 1:;’?/. s0c (g :"u? 05| B3 Eolion Residual
T - (Text, plast, OM) o Comb. col. oA b3 g o] bl ol o Atluvial Colluvial
- - R~B, Y-l 2 ¢ 2 Salnl @ £1 Decomposed rock
:‘- = S .§ 2 ,3 é‘ ° Horizon A,B, C
(-] s <> 3 §—iv 2 s Buried soil
i « Vg I
Lj;\ Fne s:'H:j cloj. . Dark 4rey TopSo;\
.\ ' \ Q
. .- Park 2\low
\ e ?\“shu ’J o\o.J emuwnge motile
1 \
\\
\ Medium P\ash‘cﬂj c(q:] Mavye redd Residual
\ o"O.w:-)e_ ~otted ?edzollc
2 i
Med ium .P\ash'a‘*:j a\aj Yellows brocon
3
Fand clan, el Yedlo W bfbten
. 3y ey
21)7/7+4
1)e |14
S
"
6 Sithy coy CW (?\.\Uuaw\‘) while Mull unans
~ Mudstone B‘st-
uucon ForrliTY whilst drill fnj
7
Pulverised mamdstone Mavve P.\v\k, dry bower R
28/ Proterozorc
END ofF Hote 7.8 ™
R“jeh Refusal,
15 L
Driller:M‘ines NT Drill type:Gemco mNot sampled Checked by: G Tucoles o

TR S A TR LT S SR B s N (P‘)208—: R e



BUREAU OF MINERAL RESOURCES, Geological L £ A Hol
e ogica (o] (o] uger oie
GEOLOGY & GEOPHYSICS 9 S 9
Project: Darwin East Hole: 69 Date: 16/7/7, Logged by: PVB
- 5 |zlzb . GEOLOGICAL
: B Ol 8 &8 ¢, PEDOLOGICAL
£ : o ~S 8|82 |2eol 0] - DESCRIPTION
s 0 ENGINEERING 2] cowour [ 3 E 15T I
- \ > c= e 1.9 I s 3 o
(o] SOILS DESCRIPTION “ | Pale or dark '..2% EE-] 8 e i’gu Els Eolian Residual
r - (Text, plast, OM) o Comb, col. |34 >3 = Te> ol o Alluvial Colluvial
: v R-B,Y-B zi- I e éN 1 @ £ £ Decomposed rock
bor 7:—; o ';-;_; '§ 2 e 2 al g Horizon A,B,C
o > <> |38 3 | §|© Buried soil
x 2 |00 & £
-\ C\cAj‘-J c\vx.e Sand. Omuje bmwn.
%%
:o vae\\_j sand Oranje brown
°.’ .
] -
0.0
Lol Pulverised 5|ol><ru'h‘sec(4, 31 Welone Hoted red — Hoolu-g&c_\j
oo (gravelly  gand.) brb_mn and laterihised
o while - Nollawman Beds.
2
3
: Pulverised naudsdone W, Mottled] red— Weakly lekedtis-
browon awd ‘ ed Hﬂ‘auavx
while . Bads.
211774 )
Y bfg)74
T 26/g]74
Mydstene KW, Yellows - brown Hullawian Beds |
)
1519 =0
Driller:Mines NT Drill type:Gemco ‘No' sompled Checked by: 6 -Tualoson |
e e e O e S g M (P‘)zoe




BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

Project: Darwin East Hole: 70 Date: ’?'7/7/71. Logged by: PVB
_ s |zlsB . GEOLOGICAL
v _ O, &8 . PEDOLOGICAL
s S ~S|si|82 |2+0( 3| . | DESCRIPTION
e o ENGINEERING T cowour |WEF5(5 =)z|a8E| £ &
- > beed c ~ — o
o SOILS DESCRIPTION * | Pale or dark é’% S0 8 :’: 15| B3 Eolian Residual
T -2 (Text, plast, OM) ] Comb.col. |32 >3 2| got” ol o Alluvial Colluvial
- ¢ R-8,Y-B || 95| Z[s.lm| ¢ £l Decomposed rock
o x al < § =2 a6 | [Horizon A, B, C
(-] S -g> 3 §—u? § g v Buried soil
o 3 Vo :;’ v
o
: C_,ravo.\ld sand Paie 3rey
- G'ay“\j fie Sand. Pade brown.
\ \ G W | Sand
Jrave LAy wa
1 \ J J MOH\eo\ red- Moderately
K pulverised dateritised. givrstone brocan g whikel latertised gu(\aman
\ Bed 5.
>y
3
Q
2
[N
¥
3
| 2
Pulve~zsed HWW  nmiudstone. Red ~& owon ka\b!n*zriHszd
Mottled ) white. Mullomon Beds,
END __OF HOLE &m .
Auger Refusal.
15
Driller:Mines NT Drill type:Gemco - erf”‘qu!ede , ,Che,c,k,ed,, ,in9;3°,~9,°‘?§,9),~,,

M (Pt) 208
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BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 71 Date: 17/7/7[. Logged by: PYB
- z |zl S GEOLOGICAL
s I I e g PEDOLOGICAL
= K : 51832 [220173 - DESCRIPTION
g ENGINEERING | cowour | 3 E5 15T EHIRIER I
~— o > ~ c - =l o% 3
o SOILS DESCRIPTION “ | Pale or dark ;% Sa 8 :" : 25 B3 Eolian Residual
T - (Text, plast, OM) o Comb.col. [gA z abldeE ol o Alluvial Colluvial
- o sE v 2 s.l4 ¢ =] E£ Decomposed rock
o = sls 312 2 | B8 | |Horizon 4,8.C
o 3 25 |5le-{6] 38 [ Elo Buried *
© o [ . -
o o | VUo :;) v

IR :: Fine Sawd Light ¢y

8

. Fve sand 3“3\"*' :)"f”""*’ g Residual

- omwge. . Subsorl

] .' B ? B <

Sl Gravelly fue saund. Briqut yellow " laterkised qrayel.

o0, Dr‘l;n QJ é. a

o 3 :

Pulversed laiesbized siltslome. Dull de(lou\) ~ Hoderadel
Q
Eﬂ“j‘;&d white 2 llatedibised
' Mullaman Seds |
END OF HmOLE 3.7 m
4«4\_72:* Refusal.
) ~Driller:Mines NT Drill type:Gemco ! Not.sampled. . . Checked-by: G. Sacslgons: o | mm e

M (P£)208



BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East  Hole: 72 Date: 18/'7]71, Logged by: PVB
- g lelz8 . GEOLOGICAL
o - I IR F PEDOLOGICAL
= 5 SS9 eld32 82073 - DESCRIPTION
H o ENGINEERING | cotour [ 3100 ey E IR
= > v I - = o% a
(o] SOILS DESCRIPTION ” | Pale or dark ‘3?/- $a Lg :v v Ino.G E 3 Eolion Residual
T - (Text, plast, OM) ° Comb.col. |52 2z Tt o| o Alluvial Colluvial
P ¢ R-8,Y-B £ 9 256 = [ £l . Decomposed rock
a < -] .2 S 5 =@ .
a = o td -§ A 2 g- o Horizon A.B"C
o S <> 35— 2 s | Y Buried soil J
« @2 |Ug & v
o anue\\j sand Pole grey /or_soil
. o’
'o ’ ..
o,
_.‘?: o Gvo\ucALJ fne  sand fale  brown, Residual ladeakc
o grauel,
V===
Gmdm\j cloy  Sowd. Red- brdcer
( Pulv cﬁ‘se«:\) "'\Odo‘c..\"z\\\j |°~¥€“ 'F“d
Mudl dwaan BB"\S>
DW‘-Vd\.GGd M,u:ds'koﬂe. Pale o~y Mull aman Beds
éGuq_ﬁtZ\\?- 22 Qa2 B
4
End_of fole 5.0 m
/4uj€r /&(Lgsal. [=FN 7“,“”45_.‘&(_
15
Drillier: Mines NT Drill type:Gemco uNof sompled Checked by: € .Dacob san

M (P)208




BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 73 Date: 18/7/71, Logged by: PV B
— 5 ||zt . GEOLOGICAL
7 3 O g% d g _ PEDOLOGICAL
s 5 S e|82 |92 |- | DESCRIPTION
e o ENGINEERING 2| cowour |51 5 ELEHEHIERE
= ~ - c - —={ g%
o SOILS DESCRIPTION 7 | Pale or dork «3—‘:7 5 a 3 :V : 5] E {3 Eolian Residual
T - (Text, plast, OM) - Comb.col. |52 e A Rl o | o | |Alluvial Colluvial
- 2 R—-B,Y-B s2[e| 2 Sl 2 £l E Decomposed rock
ﬁ E al= _; -§ e 2 [-9 Horizon A, B, C
) S $>|3|E-w] 2 | 5|V Buried soil
o a Jo a5 w
Vb . . Topsoil.
(I Orqanic Cine sa d. Dark feyN . 4
A " i grey
fine o medium Sand. Pale  grey Subsonl.
Grovelly clovey sand Hottled red- hodenitised gravels
~ i brownn < Pa\ [4)
a7y
Grvavell claye Sand. Hottled dec .y
J I o %? L aferifised qud
Fed o grey weatherad

Hullaman Beds)

Pulverised rauwdstone | Ble  brown Mullaman
3(‘«\/6(\:} Sand. Beds 2
)71y
20(8/74

END OF MOLE  (.O M

Ruwactzite. ?'

A{ujcf‘ Refusal.

Driller:Mines NT

Drill type:Gemco

-Not sompled

Checked by: 6. Sacobso~

TR (PH208 T



GEOLOGY & GEOPHYSICS

BUREAU OF MINERAL RESOURCES,

Geological Log of Auger Hole

Project: Darwin East Hole: 74 Date: 18/7/7, Logged by: PVB
Y ;
7 g |§ :E 3 ‘pgg%l&séf::t
— .L_)‘ - -~
s 5 >0 16|82 |2-213 .| DPEScrRIPTION
e o ENGINEERING E| cotour | EfZ7 0 S EHIEE
— i n 3: - c ! - —| g% 2 o] .

o SOILS DESCRIPTIAN Pale or dark i,:% S0 3 :‘ : 25| B[ 3 Eolian Residual
x| - (Text,plost, OM) o Comb.col. |52 25| gt o | o |Alluvial Colluvial
- @ R-8,Y-B iz_ el s oo -y - £ Decomposed rock
a = Sl 3|2V 2 | &[5 | |Horizon AB.C
Q S <> 3 §—i» 2 S V) Buried soil

oc @ Ve " 4
o %5 vaol\_\j Sand. Fale grey %PS""I
o 5
L)
o GrAvellj S‘.H:s) Sand. Red~ brown .
o o Yt Cor . Qcﬂdua/
] ‘o’ Subser.
Hedium  sand Pote ‘S“J Pulverm sedh MW
Quartaite,

Ou}gro{) o€

Huger refusal _af Bm
A

(;um‘h-”é hccu-l:\/.

15l '

Driller:Mines NT Orill type:Gemco

Checked by e. Uuucb Sowr

HNO' sampled

M (PF)208




[ BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

'K

white.

Project: Darwin East Hole: 75 Date: 18/7/7. Logged by: PVB
_ g lzlsb . GEOLOGICAL
o - Ool 158 2l 5 PEDOLOGICAL
£ F ~> 1 8(a2 |8=2172]- DESCRIPTION
g o ENGINEERING g COLOUR ‘,E, N e E'ﬂ x ‘535 (e
- its D x 5 c ™ =lo% 3 [
(o] SOILs DESCRIPTION Pale or dark —3% S a 3 :v : 05| B 3 Eolian Residual
T - (Text,plast, OM) o Comb.col. |34 z 2 | gy ol o Alluvial Colluvial
- Rt R-B,Y—-B £ v 2|8 7S £1.e Decomposed rock
[ % - ol = T, :N 35 “ N
o = al < ; -§ 28 Qg Horizon A,B.C
o > % >|3]g={wn 2 E|v Buried soil
& cg Vo . " v
oooo Gﬁ“"“_‘} fine  sond. Pale 3fcj, T°P>°;‘
P
. O
o .
"a-_o_ Crf‘owd ﬂm Sand. Yeliow beown. Q<.5'd~w\f fav\d_j
.o’ Subsoi} -
o .
] _—
°~o
o—a Putvecised ,’Qfet‘{h(bcd sildsone Mofied red Mo Aero&eg
o~o CS“’*\’QHJ sand ) brown and loteritise

Mullaman Beds,

- Pulverised HW

) ﬂugel‘ refusal.

.S m.

; 4 stone. ot
Pulverised Hw mud stone :nui(eed\:mon weakly lakehaod
and  white. Mullarman Beds.
Pulverised HNW pudsione vazhite Mullaman Red
224
blg|7¢
267
L 4 whilst dﬁ)\;l'i
Mmudsdowe Hauvve pinic hewer Frotero 20ic 2

Drlller Mmes NT

Drill type:Gemco

R Not sompled.

Checked by: G.. T o cols g o mmm s,

M (P£)208
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 76 Date: 19/7/ 7, Logged by: PVB
_ g |zlz8 . GEOLOGICAL
3 _ v g 1% 3 v PEDOLOGICAL
= 5 =S| 8|82 185173 DESCRIPTION
H o ENGINEERING T cotour | Z|Z |5 [EM= HAKRE
=~ ILS DESCRIPTIO ;¢ salef )L o Tnlog3 o

o SoiLs SCRIPTION Pale or dork gv .0 3 BT ) Elsx Eolian Residual
T - (Text, plast, OM) © Comb. col. s b3 g Tl ol o Alluvial Colluvial
= K" R-B,Y—-B E 2 - Bl - T B £ lE Decomposed rock
a b o|l< - -§ =20 2 a3 Horizon A,B, C
w c o s (w] © £]8 : ¢ O
o =) <> |3 g =1 2 s |V Buried soil

o cg Jo &-, v}
Gravelly ine  sand. Pale grey Kadecitised gravel.

;’A Gravelly  Sand Pare 3e:o\.a Residual
- rovun- subsoll.
I [—=
o -
_ : i Vi , -
- Pulvedsed lateridised siltsene Red) :mwl Moderated
°-c / avavelly  sand motted whi ladec Hise
o ~p kﬁ J ® ) Mwllaman B&Aﬁ

Pulverised  HW mudsione.

Mauve - brown
moiled while.

LOca-klj Jatertised
Nullamar BReds,

6/l 74
2.6/8/ 7Y

Refissal 7.0m

Luges
J

15

Driller:Mines NT Drill type:Gemco

nNo{' sompled

ChECkEd by . TencaD 5o

M (Pf)208




BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 77 Date: 19/7/7[. Logged by: PVB
-~ 5 gzt . GEOLOGICAL
7 . O g1 g PEDOLOGICAL
o 3 513|832 82213 | .| oEscripTiON
H o ENGINEERING €| cowour |3 Salw|s"E 'ggg £l
— > - c - =1 D%

(o] SOILS DESCRIPTION “ | Pale or dark ;,?% S0 (g :V: 5] B3 Eolian Residual
x| = {Text, plast, OM) o Comb.col. |32 2158017 o | o | |Alluvial Colivvial
- . R~-B,Y—B ii, - I P L £]E Decomposed rock
a = als '§ - - alo Horizon A,B.C
a pe} <2 | 3§ 2 g v Buried soil

[ © |Uo J‘, )
Z’ﬁ%’,;'j‘é! Gravelly  sand Pale grey Topsoil
;a..'- G«we\lj Line sand BHSh\' red — Residual
o browan Subsoil.
] — -

©_o ]

- Pulverised s lateritised. siltstone Red brown P\Avm'sc—d,
EESEN Grave\\:l cloxjcj Sand. mottied whie m::du‘n:(-:;j
o _o lateri 3
- ~ Muwllaman Beds.
2 N
Pulversed HW silstone. Mauve brown Weakly loderinied
Mothed whik Mullaman RBeds.
3
4 H
Pul P igh
ulverised hig .|j to moderalely whike Munaman Beds
weathered St Siome .
Y | a1y
Y | otng8m
Y ! ze|g|y
(A}
—1 -
——
" "
v whilst a-il\ina
-
VUNCONFOR MI1TY,
—_ = how<er
15 "4 PLlecdScC\ Hw  mudstone. Bult. Proterozoic ?
Driii;-gr:Mines NT Drill type:Gemco -Nof gompled Checked by 6. Seuceloson

M (Pf)208.



http://ro.ve.Uvj
http://mode.ro.UU

BUREAU OF MINERAL RESOURCES.

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East ~Hole: 78 - Date: 19/7/74 Logged by: PVB
- s |tlst . GEOLOGICAL
g - I I . PEDOLOGICAL
s , 5 ~S | s(32 |8l 8- DESCRIPTION
H o0 ENGINEERING 2| cowour | 3 Z5la ) EHIEE
— ‘ f .;>: - c . - — o~ 2 o
(o] SOILS DESCRIPTION Pale or dork ?.% %o 3 :v HET IR R Eolion Residuc!
| = (Text, plast, OM) o Comb. col. |54 > NI Tent” o | o | [Alluvial Colluvial
- hd R-B.Y—8 ii N S S L] gl Decomposed rock
[- 9% - -l .2 -y S — " .
a = ols s -§ A R g- o Horizon A, B, C
(] ) <> 13 §—iw 2 s1VY Buried soil
: 27|38k 5 | %
°°o°° Gravely sond Pole grey. Topsoil
X Residuel
Gravall, cdloy <and Boight red- Subsail,
J J )
brown .
Whik)wu-klj
motted red —
Pulverised lateribised siltitone. b Mullaman Beds.
ToLon
(cf(ove(\\I Sand clay)
Y| 24704
v 16| |
N Y 2|74
Rulvedsed mudsiene white MuMaman Bed
(o eakt B ZS S XNT-IE T
rmoted “red-
brown )
1
 EnD oF  noLe “.u m
/lw?er‘ refusal.
i
Quasrtzile  ouwtarop 20’ |awdy L/?m& extehsiva.
T ] -
15 .

Drifler:Mines NT Drill type:Gemco

mNor sompled

Checked by: G . ‘3&(...'9\: Som
' M (P$)208



BUREAU OF MINERAL RESOURCES, Geolonical Loa of Avaer Hof
" GEOLOGY & GEOPHYSICS | eological Log ger Hole

Project: Darwin East Hole: 79 Date: 20/7/7 Logged by: PVB
= 5 |zt . GEOLOGICAL
¢ - Ol B8 . PEDOLOGICAL
£ ‘ ~ H ~S| 8|32 |32 3. DESCRIPTION
g o ENGINEERING gl cotour | 3|2, = EIERE
= "n o > 561§ 15 H{8s 2 3
0 SOILS DESCRIPTION . Pale or dark ;% - 3 :‘ HET IR Eolian Residual
x| = (Text. plast, OM) ) Comb.col. |34 |7 Tt o] o Alluvial Colluvial
z v R~B,Y~8 sE[( e 2 §N =8 £ | £ | |Decomposed rock
& = gl {812l 2 | 2|8 | |Horizon A8, C
o > 25|53 |E-w| 3 | 5|V Buried soil
& 2 |60 s v
Sleletal s<il
Fine sand Tale Jc.llmo AW Guartzite.
LPO\Nn.
Aujer' refusal. 0.56 m
1
Quortzite  ourcrop  ncachy CPTL; e extendive.
T =4
v/vv .
i
15 - ‘
Driller:Mines NT Orill type:Gemco -Nof sampled Checked by: 6.Twco'zs50m

M (Pf)208
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 80 Date: 20/7/'71, Logged by: PV B
- 5 |zl . GEOLOGICAL
7 : o g 1% 3 . PEDOLOGICAL
= o =S| el8F [3-213 . DESCRIPTION
2 ENGINEERING €| cowour |JEI 5|5 ECEIERE
-~ (L] > fad c [ —=| g~ 23 o]

(o] SOILS DESCRIPTION * | Pale or dark | 2V]| 8 o o ’;" MET 1N Eolian Residual
x| = {Text,plast, OM) v Comb.col. |52 )L |Egm > ol| o Alluvial Colluvial
- : B R-8,Y-B i? I e §N 5 o o Decomposed rock
& x al= (3|2 2 [ 2] 8| |Horizon AB.C
o S el ] E-{wn H E v Buried soil

olo . z S
o -] Uo w

'L?'Q-',ao., Grnvtl\J Sand Pa.\e. 8r¢:j, OPSOII

".(; .- '. Ve

.- .-‘ o..

° 'c,, G"G\’d‘_\) Sand Red -~ brown. Residual

Lo Subsoil.
Vs

o 0'p

YN

ay0 :

{’oi"‘:h Ve"j 3"0*"?15 sand Red - brown Téimsel

' lateatised

[ 4 Mullawan Bcds.

Sond_\’ Cb:\/ 5

(Pulverised HwW  $ii+cho n<)

ﬁ;ﬁlcc\ Jcllow

browsn 4 white,

_Palverised pudsione é."ﬂ:}( clay)

WhlL

8 P

Mullarman Beds

o

~7

white

Y| ¢(ey

£Enp  OF HotEé /1 m

dry 1G]] 7+

15
Driller:Mines NT

___Drill type:Gemco

o g Not.sampled.......Checked=by: - Fowsogu = [ ===

M (P£)208.



BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

1

Project: Darwin East Hole: 81 Date: 20/7/71. Logged by: PYB
- 5 |&lz8 . GEOLOGICAL
3 - o, g% . PEDOLOGICAL
=3 o | S| s[82 |$25] 8| . | DESCRIPTION
g o ENGINEERING £ cowour (35710 HEHERIEHE
~ ' u>: | S5a S . 8 Hlos - 9
o] SOILS DESCRIPTION Pale or dark é% - 3 :v NG| B3 '-Eolion Residuval
T - (Text,plast, OM) ] Comb.col, [gA >3 L lue > ol o Alluvial Colluvial
- R4 R-B,Y~-B zz_ ;12 ém = e £]E Decomposed rock
o - als>[§12e] 2 | @] 5| |Horizon A8 C
o =) % > 15 'é-— v H s v Buried soil
(- S ) - U]
o U N
Gravelly  sand ale grey . Top;o{l
Gtavaﬂ clovye sand Rod - - Residual
J 3 ed- browwn subsoil.
Gravell cay - . Hotded ved Moderrde\
(Putverised ,lakrn{-'sed s! Ih’h"”e) brown « lateritisedh
white . Mullaman __ Reds |

00 r 0 I Il e

Pulverisedd  HLY mudsione. ver‘yfoale Mullaman  Beds
dellouu -brown
Y | 2f7]4
dey /874

ﬂjer refusc.

o\.d-cmps all _aung

I3

"Driller:Mines NT Drill type:Gemco

Checked by: ¢ . Tacolasmr

“Nof sompled

S bR T BT S R M(Pf) 20 s —



BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS '

Geological Log of Auger Hole

Project: Darwin East Hole: 82 Date: 20/ 7/74 Logged by: PVB
- g |z(=8 . GEOLOGICAL

7 _ O g 1= 5 PEDOLOGICAL

£ 5 S 1 a(d2 |%8«2| 3| .| DESCRIPTION

¢ o ENGINEERING | cowour | 32715 Mz a3E| 5|2

- = ~2 e = =gk o

o) SOILS DESCRIPTION * | Pale or dark é% $a (g :" : 25| B |3 Eolian Residual
T - (Text, plast, OM) o Comb. col. A = ' ol o Alluvial Colluvial
- K] R-B,Y—B sE| vz §N =1 ¢ £1E Decomposed rock
u T el s '§ A Y B 2 5 | |Horizon A8, C

o - %> 5 'g‘— w| 3 s v Buried soil

x a|Sok| & v
Y G('o-vn,\lj sand e Spcj T(-DPSDH
Gro-ve(\J dotje:) Sand. Folx Je(lov.) ch;d\"-q

) brown. Sulbsoi].

1 5—0| Puverised L\pd«u*e\j lateribised, Motted JG-UN Palver ised
o~ Siltstone cloye ovel brown and mudastone.
p— (= J 3 ) red white . Mullaman Beds.
0o —aq
o-o
o <

Pulvensed Mudglone HW. Mottled  Yellow) Weakly latemibisud
- el

2 NT\?»LQ H\L“q\han Bed

3 E Tulveased HWO Mudstone, Hothed , Mavve, Mutlanian Reds

purpie /white :

4

Y | 217)14
LUNCon FORMA TV ¥ ’1“1174
5 Lower Proteroiol
: 16/ 174
26(8[74

6 A n};d o). mudsione Mayys. Aower Proterozoic?

7

8

e 3 =i odfegt qeisus ocy

9 .

10

11

12

13§

4 -

15
“=DrillerrMines NT=="“Drill type:Gemeo ™~~~ ﬁ'ﬁ‘oi sampled  Checked by: . Seecolason

M (P£)208



BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 83 Date: 21/7/ 74 Logged by: PVB
- 5 |elzt . GEOLOGICAL
s _ I I R | s PEDOLOGICAL
£ ] ~S sl (-2 B f .| OESCRIPTION
2 o ENGINEERING T cowour | S5 €= 'ggg £ie
= ILs o PTI x> s5al§ |5 Hles? $
(o] soit ESCRIPTION Pale or dark 7:,%' sa 8 :" HMEITIRE R Eolian Residual
x| = (Text, plast, OM) w© | Comb.col. [-gAl [T [Tm¢ 2| o] |Alluvial Colluvial
= 2 R-B,Y-8 £/ o |2 Salal @ ElE Decomposed rock
& = ol= |32 2 [ 2|8 | [Horizon A8 C
Y S <> 3 -l 3 Elo Buried soil
o o 4 - 7]
[--] Uo w

°°° Gro\vc\\J Sand. Pale grey. TOPSOH

LQ -

°° G'v'owe\\:} Sond Yelloww brown Subsoil.
1 22 Yavecised lateritised  sitstone MoHled red— Hodemtely

o~ (sro.vel_fy Sand) brown and lak'riHscg

o o Jc\\o» brown. Hullaman Beds

oo

Q=2
2B Pulverised  mudstene v“;j pale Mudlanian Beds

[gre AiSh white v 21]7/74
Y| 260/¢ /74

Ased  muwdstone .

n ; wAverise d Y ud Slone . "
EnD  oF Hor E 1n.6m
ﬁu_zqr reflsal.

15

Driller:Mines NT

Drill type:Gemco

HNO? sompled Cheﬂcrked by: @ Tecabogon . |

M (Pf)208
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BUREAU OF MINERAL RESOURCES, Geological Log of Auger Hole
ogic o]
GEOLOGY & GEOPHYSICS S
Project: Darwin East Hole: 84 Date: 21/7/71. Logged by: PVB
- s |z]z8 . GEOLOGICAL
3 a O g|nd g PEDOLOGICAL
o S S| e(d2 324 3| - | OESCRIPTION
£ o ENGINEERING € COLOUR | o3 Z5le Mz 53; £]e
— > ~ c - | o o
(o] SOILS DESCRIPTION “ | Pale or dark ;% s a (g :" HET 1IN R Eolian Residual
T - (Text,plast, OM) ° Comb.col. |54 |7 |ge > ol o Alluvial Colluvial
- 2 R-B,Y-8B sE(eS)| 2 f_;N v B Sl Decomposed rock
a 5 oz '§ 2000 2 alg Horizon A,B, C
o ) <> 35w 2 S v Buried soil
I~ 2106 > v
Grava\lj fine  sand. Pale -jrc‘_:! Topso,.‘
Gravelly clayey Sand. recl -browon A
Nesiduad
Subsoil
1
°? Pulversed ch‘cﬂh'?“‘ Sitkstone | Moltled red~ Hoderaleln
°-° ( Sfa.ve_\lj Sand) brown 4 white &a\crih'scéz
:—: Hullaman Bads.
2
Pulverised \AC“-HJ |‘<>A(.t~'\¥\'3ed Motiad Mavve
brogwn and
Hw mudsione. (doj Sand) Wb the
3
Pulveei sed HW  rardsitone . whilte. )%/ - Mullaman Heds.
1 26/g/74
d Dlvericed B mudsione. Rale \}le\lmo
bﬁ)\.«‘)n.
Driller: Mines NT Drill type:Gemco “No' sampled Checked by: G .Sacolassn
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BUREAU OF MINERAL RESOURCES,

i L
GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

Project: Darwin East Hole: 85 Date: 22/7/71. Logged by: PVB
A g ||zt . GEOLOGICAL
: - o, gl g1 5 PEDOLOGICAL
s 3 A 8|82 |20 B3] .| DESCrIPTION
El ENGINEERING | cotour [T ez agEl £
~ b 2l e = ~| ox o
0 SOILs DESCRIPTION " | Pate ordark [2V| 85 | 3| T72[ 22| B[ 2 | [Eolian Residual
x| - (Text,plast, OM) o Comb.col. |'gA Y| ge o | o | |Alluvial Colluvial
T K] R-8, Y-8 sl o2 Slal @ £1E Decomposed rock
a b of<_; '§ 2010 2 ol g Horizon A,B, C
5 o5 5|e-i5l 3 | Efv Buried soil
[} oo | ) ° 3 s o
* |=o[ve I
Fwe  sand. a°ey TOP.sofI
’,-l.: Fine medium Sand Yelow &moxon, Rasidual .
. Subser!
] &
Souf\dj da_j Motlled red -
Emun and
2
Pulverzed, ki late rised Motladh yellow Weakly lodritised
mudgione (sondy cay) beowon < Molloman Beds
White .
3 b
48 Palverised MO mudsione " Mullaman R
5 1
" 7/8[74+
Y | 26/8/w
6
Basal.
7 Pulvericed  Hw avwve to M. llarman Red
3r\H~j4 swdﬂ rmudSlone . ?\'V\K.
UNCORNFORMITY ?
1088
?u\u:risec‘ HW  mudstone. ?q\(’ :Jallow hower Prokroy oic ?
: ~bown '
128
13
Puivensed HW myodstoue tale \}g(lo@ how er
b esoon Prsteropoic €
15 : _
Driller: Mines NT Drill type:Gemco .Nof sampled Checked by: G . Sacab s o

T T TR T 508



BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 87 Date: 23/7/71. Logged by: PVB
~ s |tlz8 . GEOLOGICAL
7 5 v ¢ (& . PEDOLOGICAL
r S > S 16|82 |2.21 8| .| DESCRIPTION
£ o ENGINEERING T | coour | 3T ez 'ggg £|e
- > - c - | o% o
fe) SOILS DESCRIPTION “ | Pale or dark ;,9-% $a 3 SIKMETHIRER Eolian Residual
x| - (Text,plast, OM) o Comb.col. [gA| E|Y §n> o | o | [Alluvial Coltuvial
- 0 R~B.Y-B ii. I e o5 [ £ E Decomposed rock
z "E- o= '§ 2 2 8 1o Horizon A,8,C
a S <> 5 §—- w| 3 Elo Buried soil
[ 3 Vo ) a (7]
AR ijnnic Cne  Sand. o'ﬁam( {bpso“
.',";"'_.'o' hodecitised 5F4V<’A‘J sand. Bb"”‘ red - hoterbe grasel.
—— fown
O‘r_ -
oo
) ° ] Pulveassd ) PfSo\H—{L laderitised AR fed brown Residual Subsoit
: o'.. " ho""‘:ar\ <arauQ\\3 SCkno\) \cd*oﬂ-c
o
vat\\s "'\‘fj Motled red
. browon o
hle
Sith ey el
2K = J pm\Q 5"‘&:}1 Hu(\amar\ —gﬁﬁ
Y {30114
3l Polyerised HW  gudistenz. white Mullaman Bedd
28(817¢
4 :
.
whilst dr{l\mﬁ
6
Tilvensed WM mudstone Mollled Mullaman
“/QHO\Q browsn Beo\s .
and whte.
Pulverised B mudstone Yetlows baow Mullaman Reds

Driller:Mings NT

Drill type:Gemco

-Not sampled

Checked by: ¢.Tnerbson

M (Pf)208



BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 88 Date: 23/ 7/, Loaged by: PVB
- 5 |z[z8 . GEOLOGICAL
¢ _ o.|glsd g PEDOLOGICAL
< ° ~o | 8|82 |$=of 3| .| DESCRIPTION
£ o ENGINEERING T | cotour | E(Z 10 NEHEE
et > - [ - | g o
o SOiLS DESCRIPTION | pate ordark [ 2| 8o | 8|77%|£25| €| 3 | [eolian Residual
T ~ (Text,plast, CM) o Comb.col. |52 L3 g Y o] » Alluvial Colluvial
- R R-B.Y-B |x2E| 85| T18 0] © £l Decomposed rock
- < slz |42l 2 | @] 3| |Horizen A.B.C
o S o> | alg-ta| 3 | §|© Buried soil
of 3 Vo J-') (%]
.. Gmud\n Awe Sand. Grey ToFScafl
©..
. o.
ol
..o.°~-, Crmue\\:! Sand | Briﬁ\ﬁ red Lateritic
1l brown. vae\.
0.
1 p——
0.9
o= m
o -
O Pulveriged WD imudetone Nm\:ﬁ\ed\&; Mullammon
. \3{ oLy sb\an
2 (SHE C’\QJ) and whde. Beds.
3
4 7/8)7%
Y 26/8/74
5 Poleeneed €W w.dstore Beiget wMaman Beds.
ei\Jous LAea
o) ,\AHt\ﬂ-
12 Pulverised W) HMuds<tone Moy e -pink. hosser
: Proterozoie ©
L]
Driller:Mines NT Drill type:Gemco .Not sompled Checked by: ¢ . Saca>son

M (Pf)208




BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Dote: 24/7/ 7k

Project: Darwin East Hole: 89 Logged by: PVB
- 5 |z|zb . GEOLOGICAL
v _ o,.levig g PEDOLOGICAL
o 2 5| s|od 22 3] .| DESCRIPTION
& o ENGINEERING g cotour |37 IR
— > - c [ ={ g% o
[o] SOILS DESCRIPYION “ ! Pale or dark ;?/- $a 5 :V NEa S El Eolian Residuol-]‘ :
T - (Text, plasy, OM) o Comb.col. |52 p 3 2| ge > ol o Alluvial Colluvial | ;
- Y R-B,Y~-B £2[v ]2 S lnl ® £ Decomposed rock |-
& = slzo| 412 | 2 | @38 | |Herizon A.B.C
o > <> 3|51 2 sV Buried soil
x @ (Vo &5 v
N Organsc si‘ty Sand. Pale grey. Topsoil.
9
L\ G"‘:J clay cu | P :Je\lo\u Qesidua\ au-.bso'd,
A brown,
D O Crfovenj Sand
1 4. (Pulveciced latecitised SLﬁsbne) Red bown Hodergdely
& ,'-‘,,"A mottied 32““-) lateciHg
et browon. Hullaman Reds.
o
O—.—Q
2 Pilericed A mudeione Pale  VYellaunt Mullaman
J;——S_ E\(L\gr\ Beds
motiled white
°-"o
3
)
..o
4 AR
YT O
5 19/8/m
»— 0
7R
L
8 &
9} :
JUNCON F ORF ) TV,
n Puliemsed HW mudatone Ble buff ey Lowc
Mavve  purple. Proterczoic ?

'-\—_

Driller:Mines NT Drill type:Gemco

‘Nof sampled

Checked by: G Secolsom

M (P1}208




BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 80 Date: ‘21,/7/'71. Logged by: PV B
7 AHEARE e
= _ S ; K o
£ 5 8 tlgo {22213 | .| DPESCRiPTION
g ENGINEERING £ | cowour |3 fa|o|ENE 48%| £ |2
-~ (V] > - c - =los 3 [
o SOILS DESCRIPTION “ | Pale or dark ;% La (g P ERSG| BE L 2 tolian Residual
T - {Text, plast, OM) © Comb.col. |32 >3 - T ol| o Alluvial Colluvial
- 2 R-8Y-B |xE[ 8| TS A ¢ | £|E | |pecomposed rock
a < alz’; -§ a2 al o Horizon A, B8, C
o S 25| 5 g~ 3 Efv Buried soil
= @ {00 7 v
G-ravc\l:j fine aand. fale qrey.
Crravellj dajej Sand Bp;shl- red
brown.
1
Tulvers sed  latecitised Siltslone Rad- brown Modera:('c\_\j
(5raw:*b saand) lateritised
Hu.“qrhqn Bedé
2
318 Pulverised CW mudstone. Hathied Mullaman Beds|
: MGUVE | purpl
and lbﬁ\'rﬁ
4R
Y 11318|74
S 2619 /7u
o}
Pulvensed HWO mud=tope Pale vellow Mullaman |
brown . whilst  Beds ?
drﬂlinj.
END OF HOLE .6 m
/‘hger‘ refusal.

Driller:Mines. NT Drill type:Gemco

‘ Not sompled

Checked by: ¢ .Sacol som

M (Pf)208



GEOLOGY & GEOPHYSICS

BUREAU CF MINERAL RESOURCES.

Geological Log of Auger Hole

Project: Darwin East Hole: 91 Date: 25/ 7/71. Logged by: PVB
- g |z|«8 . GEOLOGICAL
z _ v g1~ g PEDOLOGICAL
= o “S| 882 320173 - DESCRIPTION
H o ENGINEERING 2| cowour [JE(F5|, Rk IR
- > -l e - ~| o% o
o] SOILS DESCRIPTION “ | Pale or dark 03?; 3a 3 :" dETOIRAR Eolian Residual
T - (Text,plast, OM) o Comb. col. h z | yo > ol| o Alluvial Colluvial
- K] R—B,Y-B £l ;12 Salnl ¢ £l Decomposed rock
b 3 o= '§ 200 2 aig Horizon A,B, C
a - —3 >1 5 §— v ':_5 s ] Buried soil
* 2[C0olg| 5 |~
Fine Sand vwhite, Altovial [:]ne
Sand.
] L B
o’ -
ro
o .
.a. .o. c,(aji\) Srave,(i\j Sancl Qed bmwn, Hodcra(t\\/
S o | (Pulvensed lateribiied  Siltstone) lateritised.
p Hulleman Bcds.
Y | 7/8/74
v | zej974
Mavye purplc b\)?Al(bL latentise
and WQO‘K\j lode~d \se motled white, Mullaman Reds
Q(‘ava\‘j : C\aj)
whilst dn'u;nj
W madtone | Motiled :JIQ‘N Mullaman Red
br‘o\ondwhﬂ{
o
9 b S
1088
n —
B V!
1308
Driller:Mines NT Drill type:Gemco -Nof sampled Checked by: g .Sacabsan

M (Pf)208




BUREAU OF MINERAL RESOURCES, Geological Log of Auger Hole
GEOLOGY & GEOPHYSICS
Project: Darwin East Hole: 92 Date: 29/7/71. Llogged by: PVB
g 3. |3[cd |, : AERoain
£ E o ga*n? 12253 |.| oescriprioN
H 0 ENGINEERING E| cowour [ EZ515 M= EIEIE
— > - c ~ |l oW
o SOILS DESCRIPYTION “ | pale ordark |2V ]| S o K: 21 £885) E | 3 | [olion Residual
| = (Text.plast, OM) o Comb.col. |54 E A > o | o | |Alluvial Collyvial
- . R~B,Y-B £ v 2 Salnl ¢ £1]€ Decomposed rock
a Z al<= '§ 202 a3 Horizon A.B, C
o = -g> 5 g—-v; 3 Elu Buried soil
x 2 |80 & v
I|||; Organic sqnclj 4itt. Dark grey TOPSO“.
sa“dj mediurn c"aj Motied JG(\O\«)
browndare_\;,
1N
Clay  sandch. Yale grey
2 Pulverised HW mudstone . Moted vell Mutlaman Beds
Brown o
Ohite
/(8114
3
;5 A vy | 1987
Pulvericed HW mMud Stone ?CL\C j'e_‘j '\\{u“aﬂidh BGAS
Al
5
‘: Palverised MO mudsione Toe \\jZL\:’;\:“ Hullarman Beds
6
7
cized B udsione Tole yeliow Mollaman Reds
bfo\,.n\‘
| 4 whidst dﬁ'll{v\s.
UNCONFORMITY, 2
1sL== Pulvensed ) madsiond. Fale buff. Low 2~ Tate©ac
Driller:Mines NT Driil type:Gemco _Not sampled Checked by: G . Tacobson

m(Pe}208 . .




BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 93 Date: 31/ 7/ Logged by: PV B
= 5 |z(=§ S __GEOLOGICAL
; - O |8|5% ¢l S PEDOLOGICAL
= 2 »> | 8lox [Suol o - DESCRIPTION
e o ENGINEERING E| COLOuR |32 1, |e EHIEE
- S =3l e = =lo% [
(o] SOILS DESCRIPTION “ | Pale or dark ;% 54a 8 :v "N£25| B3 Eolian Residual
T - (Text,plast, OM) o Comb.col. |52 p3 z ] et o| o Alluvial Celluvial
b .2 R-B.Y-B zf_ R e §~ Y I £l E Decomposed rock
s % sl R|2™e] 2 | 8|5 | [Herizon AB.C
o =~ <>13 §-—m H Eto Buried soil
a ttoa Vo ) by u
U me sand Rle grey. Allovial Fine
Sand.
Cle
. D" -
R Grtouue,\\:s o\o:j Sand . E:\'RQd neo\k Hoderc\.(‘eéj
o’ (Pu.lver':sec\ , lodentised m\udsrlone) w0 e later Hise
j A Hulloman Reds.
bt Pulverised HW mudstone Mottled mauve
G - brown and Mullaman Beds.
white, .
whils+ dr{mhj.
i
P
8 ;7* Tolverised HW. mudsione Rule. 3(&m‘5\'\ ullgman Beds|
whites
10 A
1) P
- “ {:".v‘
1

t::"riller:Mines NT

Drill type:Gemco

-Nof sampled Checked by:

M (P£)208
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Date: 31/7/7%

Project: Darwin East Hole: 84 Logged by: PVYB
_ | 5 lelz8 . GEOLOGICAL
- _ o ¢~ % gl PEDOLOGICAL
e ° A58 15182 [$-21 %1 .| DEsCrIPTION
£ ENGINEERING < o3| 3 5 - g‘“ | 33F T2 ,
bt [V} ' > -~ = . =log 3 o o
(o) SOILs DESCRIPTION T | Pale or dark ‘2% 524G 8 Tl 25 B3 (Eolion Residual
T - (Text.plast, OM) o S A 207 T }> o| o Alluvial Colluvial
a 2 Pl I e s lml 2 £ 1 £ | |Decomposed rock
& p= olz_ |82 o 2 o | o | Horizon A.B.C
P 5 255 g-lw| 3 Elv Buried soil
x do:l Vo 7 v
||| ! Bighly  organic  gar Rlack ‘]BPSO',L
" Il
AN
N |
\‘ s
j\\{ \ Siltj Olo;\j 0H | MoHled red
“ ) b(‘O\,J\‘\ Q.f\d
o \‘ pale. 9rey-
\!
\, :
{ \‘Q sm_j c\aj Metdte dd \Je“og
bﬂ::\.-)ﬂ Md
, .
) J
3 L& Pulvercised o Thu_0{5§'ona- “DNJ{ ‘\JLCINO‘J M\A.“Q.man Beok
5 brown and
white Y 35
4 Y417 f74
o Al
Rolvensed MO mudstene Pade_aceesish Mullaman_Beds
whike .
VA UNCOoNFoRMITY. 2
1 ' ' o ;
H Polveeed B mudsine. Bull Rowser Yroterozoic]
— _

15L——=

Drill'e.r‘:A\)\in'es NT

Checked by G - Tacobsorw

Drill type:Gemco ”Not sampled

e

M (Pf)208

i



" BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 85 Date: 1/8/71. Logged by: PVB
g 3,358 |, ¢ ey
= _ 9 ; g DOLOGIC
L 3 T9(5(82 (84513 |- | OEscripTION.
H o ENGINEERING “E| cowour | ZZ |, Mz EgE S|
- > ot c “ Flows 2
1 o SOILS DESCRIPTION “ | Pale or dark ;% sa (g :V"? £86 E,' 3 Eolian Residual
x| = (Text,plast, OM) o Comb,col. [5A 25 o™ 7 o o |Alluvial Celluvial
e . R-B,Y-B [|xX|2 ]2 Salnl & £1E Decomposed rock
a = o< -§ 2 2 ol o Horizon A,B, C
SS 1 Sle~ini 8 Elou Buried soil
D 2 [ Y] 0 s . - 0
o o [Vo 5 v
° @t!*owd\:! Sand. Srej
'o'" .
.o
SRS halemtised Gerovally sandh, Tale \ellow
_'0‘:0" S 'j bréwn.
A
1|[—=
O o
S:E Pulverised, later H3ed . MotHed red Mo deradel
° - SiHstone (31'004(5 \ 5‘“) browsn ame leeritised
- - wrute. =
Hullausaon
Beas .
Pulyerised mudalone . Hothed Weakiy
%rave\\j Squ_\j do.d> Mavve and \a.kﬁ-hi)cd
‘l&hu\f. tMullaman  Beds,
AR TN
26 (€] 74
Pulverised HW  Hudstepe. Pale greenish Mul\aman Deds
white.
.
ENpD ©OF Howz 1.5 m
Auqer  Refusal.

Driller: Mines MNT Drill fype:Gemco

IR Not sompled  Checked by: 6. Sncalson

M (Pf)208
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BUREAU OF MINERAL RESOURCES,

GEOLOGY & GEOPHYSICS

Geological Log of Auger Hole

Project: Darwin East Hole: 96 Date: 1/8/71. Logged by: PVB
~ s |elzb . GEOLOGICAL
z _ O L .| g PEDOLOGICAL
= 0 T2 s|82 | sanl B - DESCRIPTION
g o ENGINEERING T cowour |GE[ a0 23| £ 2
~ > sz| € e M =l o% 3 o
o] SOILs DES(\:‘R”,”ON * | Pate or dark -2?/- $a g :V PNE2S| B3 Eolian Residuval
T - (Text, plast, OM) o Comb.col. |52 z S um > ol o Alluvial Colluvial
- - R-B,Y-B sE[v |2 7 vl B £1E Decomposed rock
b T ol '§ 2 £ | g | {Horizon A,B,C
Q ) 35 | 5|28—~{n S El v Buried soil
L o o - o
a o [V s v
o.:2 Pale grey Topsoi\.
’ d?' 0. vae\l'j sand.
?Ii:f? Tole boown.
o . K
) =l Pavenced lolerbised <ilkstone ed brown Hodembely
T2 (gravelly sand) Motfed white. leheriHise
°—° ' Hullaman Beds.
o-o
°-o
2
3 Pulverised  latentesed mudstene, Mottled Wealkis latetis
‘» (Grovelly Sendy clay) geflows Srown 31574 |Io ed Millaman
’ and whilk . i v Feds.
26{¢/7
4
S
Pulvensed  HBW modstone . LQhI\L*\‘ancAe MulMoman Beds
[Greenioh whike ’
g
UNCONF-Q?('YI,)T\/ 3
W
Pul\lﬂx“\ Sed ‘ Hw M\A.d$+0h€- Buq L\Q\,QU\'
Proterozoic
pusa] : ’ —PQ\Q ellow Lowe
15 ___I Pilverised W mudstone. &w;i Proterozoic?

: 'Dr’ill.er:Mines NT Drill type:Gemco

_ Not sompled

Checked by: & . Sucal o

M (Pf)208



BUREAU OF MINERAL RESOURCES,
GECLOGY & GEOPHYSICS

Geélogicol Log of Auger Hole

n

Project: Darwin East Hole: 87 Date: Logged by: PVB

Y
_ 5 |z[z8 . GEOLOGICAL
7 3 o ¢~ a £l o PEDOLOGICAL
r 3 ~> | &|82 |3 ol o] = DESCRIPTION
H o ENGINEERING €| cowour | X[ PRt HHIEE
~ > - c - =l ok 3 ]

0 SOILS DESCRIPTION 1 Pale or dark ;% Sa 8 :‘. NNE2S) €| 3 Eolian Residual
x| - (Text,plast, OM) o Comb.col. |52 L S L > 1 o] @t |Alluvial Colluvial
- 2 R-8,Y-B sE[e |2 Salm] @ £1E Decomposed rock
& =1 o< _; § 202 al| o Horizon A8, C
o = -E > 5 §-— w3 Elv Buried soil

« o Vo n i
o ?,;,' (‘z—fweuj Sand. Fale arey
0-%;
.,.o 0'. o
0,07 Gmue‘b Sand Yellow browan
LY
>&'°‘- G\—audlj daﬂe.j sond Red browon. »Rcsidu\a\ subsoil.
] RN
T
o —o| Pulvedzed | loxritised giltotone. ;(°+1<e\ Q)e:\\f: Mederade
_—— DRWwn 4 wn T 1% o\
° —~ erowc\\ cloney  Cane later <
—_ f J ot) J c) Moo an
Beqs.
Pulvesised B mudstone Mottecl Weakly, lateribis
brown eand 28/ e Haman
Wwhike. Beds .
R6/8)

Mothed

Mg\\«lm&\m

.Eml\/en‘se_c\ Ha vMu_cixls*vOr\e.

lamd white.

ellovd browny

Beds

’P&\e qrey
LS §

Mwﬂaman &A S

’PU“-\VQ"‘-SQA HW)  mudstone.-

[¢]

Mullaman 3eds

Drill type:Gemco

Checked bY} G . Srcabson

Driller: Mines NT

M (Pf)208
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GEOLOGY & GEOPHYSICS

BUREAU OF MINERAL RESOURCES,

Geological Log of Auger Hole

Drill type:Gemco

Drilier:Mines NT

-Nof sompled

Project: Darwin East Hole: 98 Date: 2/8/74 Logged by: PVB
= 5 |&lsB . GEOLOGICAL
s _ oo 8 "B . PEDOLOGICAL
s 3 =51 6|3 |82 3. | DESCRIPTION
H o ENGINEERING | cowour 1 310 B IR :
-~ i 3: [ I } - =1 o 3 o W
0 SOILS DESCRIPTION Pale or dark é% $a 8 :' HET IR B Eolian Residual
- - (Text, plast, OM) ° Comb.col. [ A b3 2| ge > ol o Alluvial Colluvial
= K R—B, Y—B sEle5 |2 ;—'_,N =l & £|E Decomposed rock
.‘: "'; al<s ; '§ 2 % al| g Horizon A,8,C
0. S % > 15 g— wl 3 Elv Buried soil
MVcl\J sand. le SPEJ T;)PSO;L
o—s
o—wv “\‘ i
p|eoel Bulverised latenbised silistone | [Ocange baun Modecately 51"
5o (vael\:) claye Yy sq.-@l) Jates it Se_c’l‘)
. Mullaman Beds
o -0 ;
2
Tulvensed WO mudsione . MG’“\Cd yellow Ldmk’\j Jaten Hsed
Drown anwd
3 Wisite N\L“&vn&n acdq
4 Q\A\Vﬁﬁﬁed Y mudelont MO\“\SC\ e/p/7 Y. ‘J:)Caiﬂj \C&ari}:fsc
[aaTe RS EVAN &Md 2w 7/7‘)" Y Nu.nquv\an SQC,{S
Lhile . ’
5
6
Tobvericed B mndstone Motlted Weakl, latenyised
Mouve ¢ white. Mu.\\o&-jn(x\\ Beds.
v Take yellow VWeakly latentised
15== Tulverised WO mudsione . Prown Mullamign Beds

Checked by G. Jacals SOw

M (P£)208



BUREAU OF MIMNERAL RESOURCES,

GEOLOGY & GEOPHYSICS Geological Log of Auger Hole

Project: Darwin East Hole: 99 Date: 3/8/74 Logged by: PVYB
- s |tlzb . GEOLOGICAL
. - O, Eed £ % PEDOLOGICAL
= ] ~S|e|a2 [2-2]73 1 - DESCRIPTION
H o ENGINEERING T | cowour | Z(Z510 £)Z| 33| 5| 2
S > - c - —| ao% o .
0 SOILS DESCRIPTION Y | Pale or dark ;nv' Sa L?) :v HET IR Eolian Residual
T - (Text, plast, OM) v Comb. col. A b3 ol > ol| o Alluvial Colluvial
-~ 2 R-B.Y—B s ¢ 2 §N ol 2 R Decomposed rock
& ";‘ o|<_; -§ 2010 2 ol g Horizon A, B, C
[~ =) -g > | 3 §— 7] § :E: v Buried soil
Gmueilj Sound. Yale  grey Topsail
p (;(’1'0 ’6“3 SMA: 0\03 Pa.\e bm\.on_ RQsiduC«!
; ‘ ‘ subsorl.
i
Y.
s
Graelle  Sanid oy Qd XLPOL&I\ Odefoﬁﬂq
k)" N) ) ] L. Crf
, {atentise
Nullaman Beds.
4
5 v! €/8/74
26/8|7H
6
Rudyosced MY mudstens. Hanve b Weakly laten Yis
ed H\I‘NOA’T\an
Beds .
Rulveased HY mnudgibne. Mothed _:Po& Mullaman Reds
‘\joﬂmo brown
awd white.
Moted pale
. A
averi<ed MW mud<inng \t/ﬁnjw \E\:\;:: Hu\\om@j_di_
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