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Revised stratigraphy of drillhole BL002, northeastern Amadeus Basin, Northern Territory 
by

VJ Normington

SUMMARY

A revised stratigraphy is presented for drillhole BL002, located on the northeastern margin of the Amadeus Basin in 
the Northern Territory. The revisions include newly defined boundaries and updates of the Neoproterozoic stratigraphic 
nomenclature to align with the recently amended stratigraphy of the Amadeus Basin. In descending order, drillhole BL002 
now includes a fault zone, a palaeoweathering zone, and the Gillen Formation of the Bitter Springs Group. 



ivNTGS Record 2020-012 

CONTENTS

Summary ..........................................................................iii
Introduction ...................................................................... 1
Geological setting ............................................................... 1
Results  ............................................................................... 1
BL002 stratigraphy  ............................................................ 4

Fault zone (0–15.9 m)  ..................................................... 4
Palaeoweathering zone (15.9–34 m) ............................... 4
Gillen Formation (34 m–End of Hole) ............................ 4

Discussion ........................................................................ 12
Acknowledgements  ........................................................ 12
References ........................................................................ 12

FIGURES

1. Generalised stratigraphic column for the northeastern 
Amadeus Basin. ............................................................ 1

2. Geological setting of BL002 and the closest known 
mineral occurrences. ..................................................... 2

3. New stratigraphic log of drillhole BL002. .................... 3
4. Fault zone. ..................................................................... 5
5. Palaeoweathering zone. ................................................. 6
6. Gillen Formation between 34.00–41.90 m. .................. 7
7. Gillen Formation between 45.50–52.90 m .................... 7
8. Black shale with sulfide bedding in the Gillen 

Formation. ..................................................................... 8
9. Interbeds of black shale in dolostone and siltstone in 

the Gillen Formation. .................................................. 10
10. Gillen Formation between 113.00–158.00 m. ............. 11

TABLE

1. Summary of original and revised lithostratigraphy of 
drillhole BL002. ............................................................ 2



1 NTGS Record 2020-012 

INTRODUCTION

The Neoproterozoic succession of the Amadeus Basin has 
been updated and formalised as part of a regional study 
of outcropping Neoproterozoic rocks in the northeastern 
Amadeus Basin (Normington and Donnellan 2020; 
Figure 1). The new nomenclature:

• redefines the Heavitree Quartzite to the Heavitree 
Formation 

• upgrades the Bitter Springs Formation to the Bitter 
Springs Group

• re-assigns the Gillen and Loves Creek members to the 
Gillen and Loves Creek formations of the Bitter Springs 
Group

• formalises the Johnnys Creek beds to the Johnnys Creek 
Formation and assigns this unit as the uppermost unit of 
the Bitter Springs Group

• formalises and redefines the informal Finke beds as the 
Wallara Formation. 

Using the updated nomenclature for the Neoproterozoic 
succession (see Figure 1), as well as detailed core logging 
and existing drill core photos, this Record revises the 
stratigraphy of drillhole BL002 from the northeast 
Amadeus Basin (Figure 2). The new stratigraphic log 
and detailed descriptions of the succession are provided 
below. 

Geological setting

BL002 was drilled as part of Western Desert Resources’ 
Blueys Prospect exploration program for secondary lead, 
copper and silver mineralisation in association with barite, 
quartz veining and possible replacement minerals (Roberts 
2008). The Blueys Prospect is situated ~90 km northeast of 
Alice Springs, 6 km southeast of the Arltunga Historical 
Reserve, and south of the historic Arltunga goldfield 
(ALICE SPRINGS1; Figure 2). The prospect and the 
BL002 drill site are located within a region of deformed and 
metamorphosed basement rocks of the Aileron Province 
that are overlain, faulted and infolded with the lowest 
Neoproterozoic Amadeus Basin sedimentary succession, 
including quartzite and siltstone of the Heavitree 
Formation, and dolostone and dolomitic siltstone of the 
Bitter Springs Group (likely Gillen Formation; Mackie 
1986, Roberts 2008, O’Farrell 2013, Scrimgeour 2013). 
The Blueys Prospect was first discovered in 1983 when 
malachite staining was observed within Neoproterozoic 
dolostone (Roberts 2008). Following this discovery, soil 
and rock chip surveys identified anomalous silver, copper, 
gold, and lead concentrations (Roberts 2008). Follow-
up stream sediment sampling was undertaken in the late 
1980s, and shallow reverse circulation (RC) percussion 
drilling was conducted in the early 2000s (Roberts 2008). 
Drillhole BL002 was drilled to test a possible thorium 
anomaly in the Neoproterozoic succession, which was 
indicated by rock chip results from 2007 (Roberts 2008). 

1 Names of 1:250 000 mapsheets are shown in large capital letters 
eg ALICE SPRINGS.

RESULTS 

Roberts (2008) logged the following, from top to bottom: 
Heavitree Formation (as Heavitree Quartzite), Bitter 
Springs Group (as Bitter Springs Formation), and Heavitree 
Formation (Table 1). The Heavitree Formation was 
described as predominantly quartzite, with subordinate clay 
or shale and minor black shale. The Bitter Springs Group 
rocks were described as finely laminated and occasionally 
graphitic, sulfidic or brecciated, consisting of black shale or 
siltstone with clay or sandstone. Roberts (2008) interpreted 
the apparent repetition of stratigraphic units to indicate the 
presence of faulting or folding. 

The following revised stratigraphy of BL002 is based on 
new lithological descriptions and the study of the core photos 
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Figure 1. Generalised stratigraphic column for the northeastern 
Amadeus Basin (after Edgoose 2013). 
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Stratigraphy of Rogers (2008) Revised stratigraphy (this study)

Formation Interval
(m)

Formation Interval 
(m)

Heavitree Quartzite 0–18 Fault zone 0–15

?Bitter Springs Formation 18–40 Palaeoweathering zone 15–32.5

Bitter Springs Formation 40–116 Gillen Formation 32.5–173.5 (EOH)

Heavitree Quartzite 116–173.5 (EOH)

Table 1. Summary of the original lithostratigraphy of drillhole BL002 (Roberts 2008) vs the revised lithostratigraphy.
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Figure 3. New stratigraphic log of drillhole BL002.
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of Roberts (2008). The revised stratigraphy (Figure 3) 
also utilises the updated nomenclature of Normington and 
Donnellan (2020; see Figure 1). 

BL002 stratigraphy 

BL002 was spudded in the Gillen Formation (Figure 2) at 
473877mE 7400981mN, adjacent to outcrop of Heavitree 
Formation exposed in the core of an anticline. However, 
within 500 m of BL002, the Heavitree Formation is 
absent and the Gillen Formation is in faulted contact 
with basement rocks of the Atnarpa Igneous Complex 
(Figure 2; Shaw and Wells 1983). 

Fault zone (0–15.9 m) 

The top 15 m of BL002 (Figure 3) consists of highly 
weathered, massive, buff to orange siliceous rock 
(Figure 4a, b). The core is largely broken and crumbly, 
although better preserved sections comprise brecciated, 
possible claystone and siltstone, which is ferruginised in 
cracks and on brecciated surfaces. In some places, thin 
laminations are preserved (Figure 4c), suggesting the 
original rock was a fine-grained siliciclastic sedimentary 
rock. This brecciated, silicified and ferruginised interval 
of core is interpreted as a fault zone; it is in sharp contact 
with underlying, highly weathered siltstone to fine-grained 
sandstone at 15.9 m (Figure 4d). 

Palaeoweathering zone (15.9–34 m)

Below the sharp contact at 15.9 m (Figure 4d) is a 
succession of buff to pink and yellow-orange, highly 
weathered siltstone to fine-grained sandstone. The buff to 
pink core is typically competent, whereas the yellow-orange 
core is typically crumbly (Figure 5a). This interval of 
core is interpreted as a palaeoweathering zone (Figure 3); 
it is variably ferruginised and defined by common red 
and yellow lamina and mottles (Figure 5a, b) that likely 
represent goethite and hematite. Thin beds are preserved 
in the more competent buff to pink core (Figure 5b, c); 
possible foliations (Figure 5c) were also observed in some 
intervals. At 34 m, there is a relatively sharp contact with 
red and orange banded and mottled, moderately weathered, 
grey, finely bedded siltstone (Figure 6a) of the underlying 
Gillen Formation. The palaeoweathering zone is most 
likely a less silicified and more altered part of the fault zone 
described above. Roberts (2008) attributed both of these 
sections to the Heavitree Formation, either thrust over or 
infolded with basement rocks and the Bitter Springs Group; 
however, these zones are herein not attributed to a specific 
stratigraphic unit.

Gillen Formation (34 m–EOH)

Varying lithofacies of the Gillen Formation occur from 
34 m to the end of the hole at 173.5 m (Figure 3). Between 
34–39.8 m, finely bedded, light grey to dark grey siltstone 
has red and orange banding and mottles (Figure 6b), which 
are likely hematite and goethite respectively. This siltstone 
is moderately weathered. From 37.5 m, lenses and beds 

of black shale occur within the light grey siltstone. From 
39.8–43.1 m, beds and lenses of black, organic-rich shale 
are interbedded with grey siltstone (Figure 6c). Both the 
siltstone and shale are finely laminated to thinly bedded. 
Occasional red mottling (likely hematite) occur at some 
contact surfaces between the black shale and grey siltstone 
(Figure 6c). Mottling and other weathering alteration 
decreases between 43.1–47.1 m where the first carbonate 
interval occurs.

From 47.1–62.4 m, BL002 consists of interbedded 
1–5 m thick intervals of light to dark grey dolostone, buff to 
grey calcareous siltstone, and black shale (Figure 7a). The 
dolostone is finely laminated to very finely planar bedded 
with some wavy beds and laminae (Figure 7b). Lenticular 
beds of buff dolostone (Figure 7b) with fine calcite veining, 
and red (hematite) mottles and beds all occur within the 
dolostone intervals. The calcareous siltstone is buff to grey, 
rubbly and reactive to a weak acid (Figure 7a). 

Dark grey dolostone and black shale intervals continue 
from 62.4 m to 105.3 m. The black shale is laminated to 
thinly bedded (Figure 8a), with both laminae and beds 
mostly defined by dark grey shale (Figure 8b). It has 
intervals with disseminated sulfides or beds of very fine-
grained sulfides. The sulfide beds are ~1 mm thick and 
planar, and have an undulating contact with the enclosing 
black shale (Figure 8c). Lenticular beds of very fine-
grained sulfides are typically convoluted within black shale 
(Figure 8d). Where disseminated, the <1 mm sulfide grains 
comprise approximately 2% of the rock and typically occur 
with the bedded sulfide; however, the disseminated sulfide 
grains are coarser. Very fine- to fine-grained, probable 
detrital mica occurs in the partings of thinly bedded black 
shale (Figure 8e). The dark grey dolostone intervals 
between 62.4–105.3 m are thinly bedded with planar and 
wavy laminae, typically composed of buff to dark grey 
calcareous siltstone.

At 105.3 m, there is a sharp contact between the black 
shale and a highly weathered orange-brown, silty, fine-
grained sandstone. The sandstone continues to 108 m, 
below which up to 1.5 m thick intervals of black shale, 
dolostone and variably calcareous and carbonaceous 
siltstone and calcareous sandstone continue to the end of the 
hole at 173.5 m. The dark grey to black carbonaceous and 
calcareous siltstones are finely laminated to thinly bedded 
(Figure 9a). The bedding can appear to be contorted, 
although it is dominantly perpendicular to the drilling 
direction. This is likely due to the complex tectonic activity 
that has occurred in the region. There are also intervals 
where the siltstone, black shale and dolostone are very 
finely interbedded (Figure 9b). These very fine interbeds 
are typically planar and <1 mm thick; however, small scale 
lenticular bedding and lenses of buff siltstone and soft 
sediment deformation also occur. 

The proportion of calcareous siltstone and calcareous 
sandstone intervals increase downhole while the black shale 
and carbonate intervals decrease. The deepest black shale 
interval ends at 128 m; however, black shale interbeds/
laminae and lenses (Figure 9c, d) continue in the siltstone and 
sandstone intervals to 156.7 m. From 128–152.5 m calcareous 
siltstone and calcareous sandstone, with occasional dolostone 
intervals, become increasingly silicified downhole. The 
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Figure 4. Fault zone of BL002. 
(a) Typical siliceous rock between 
7.70– 10.60 m. The siliceous rocks are 
variably competent, buff with orange 
weathering surfaces. (b) Multiple 
phases of silicification can be seen in the 
siliceous rock between 7.90–8.03 m. A 
number of white siliceous, probable veins 
cross cut the buff siliceous rock. (c) Thin 
laminations are preserved in some of the 
siliceous rock within the fault zone such 
as these between 6.70–6.84 m. (d) Sharp 
contact at 15.90 m (blue line) between 
the siliceous rock of the fault zone and 
the highly weathered claystone and 
siltstone of the palaeoweathering zone. 
Photo from Roberts (2008).
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17.0 m

16.8 m

c
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Figure 5. Palaeoweathering zone of 
BL002. (a) Buff, silty, fine-grained 
sandstone between 16.80–17.00 m, with 
red and orange mottling at 16.80 m 
where the core is less competent. 
(b) Fine-grained sandstone between 
23.80–24.00 m, with weakly preserved 
thin laminations and yellow-orange, 
probable goethite laminae and mottles. 
(c) Possible foliations (on the broken 
face of the core, arrowed) perpendicular 
to the weakly preserved thin laminations 
(dotted black lines). This buff siltstone 
with orange, probable goethite mottle, is 
between 25.80–25.90 m. 

calcareous sandstone is grey, fine- to medium-grained and 
finely bedded. The dolostone is finely laminated with planar 
laminae typically dominant in the light grey facies, while the 
dark grey facies typically has wavy laminae. The calcareous 
siltstone is light to dark grey and finely laminated to thinly 
bedded. 

Between 128–152.5 m, concentrations of detrital mica 
are present in the bedding partings (Figure 10a) in the 
siltstone. Mica also is present in smaller proportions (<5%) 
in sandstone and dolostone. Disseminated sulfide is present 

in the dolostone and black shale interbeds (Figure 10b). 
Calcite veining and calcite-filled voids are also present in 
the dolostone. The proportion of calcite veins decrease as 
the lithology becomes less calcareous downhole. A possible 
stromatolite in the dolostone at 152 m has black shale and 
pyrite within the stromatolitic texture (Figure 10c).

From 152.5 m to the end of hole, up to 2 m thick intervals of 
grey, silicified siltstone, with grey-green, planar and lenticular 
bedding, occur between 5 m thick, light to dark grey, finely 
bedded, silicified, fine-grained sandstones (Figure 10d). 
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Figure 6. Gillen Formation of BL002 
between 34.00–41.90 m. (a) The contact 
(blue line) between the palaeoweathering 
zone and the Gillen Formation occurs at 
34.00 m. Photo from Roberts (2008). 
(b) Red (hematite) and orange (goethite) 
bands and mottles within light grey, 
finely laminated siltstone between 
34.20–34.40 m. (c) Lenses of black 
shale and red mottles occur within grey 
siltstone intervals (38.30– 40.20 m) 
and the transition between the 
light grey siltstone and black shale 
(40.00– 40.80 m) interval. The black 
shale (40.80–41.90 m) has very thin to 
thin laminae of grey siltstone. Photo 
from Roberts (2008).

Figure 7. The Gillen Formation 
between 45.50–52.90 m. (a) Intervals 
of dolostone, black shale and siltstone 
of varying thicknesses: the dolostone 
(45.50–50.00 m) is buff to light grey 
and thinly bedded; the black shale 
(50.00– 50.10 m and 50.50–51.30 m) is 
very crumbly and dark grey; the siltstone 
(50.3–51.8 m) is also crumbly but is 
buff-brown. (b) The dolostone between 
47.90–48.02 m is finely laminated 
with grey and buff lamina; fine calcite 
veining cross-cuts the laminations. A 
lens of buff dolostone outlined by calcite 
veining also occurs within this interval.
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Figure 8. Black shale with sulfide 
bedding in the Gillen Formation. 
(a) Variably carbonaceous, thinly 
bedded black shale from 67.20–72.50 m. 
(b) The black shale (70.40–71.50 m) is 
laminated to finely bedded; these lamina 
and beds are defined by lighter coloured 
shale. (c) Sulfide beds are common in the 
black shale. The beds at 76.20–76.23 m 
are ~1 mm thick and typically very fine-
grained with undulating contacts with 
the black shale (continued on next page). 
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Figure 8. (Continued from previous 
page). Black shale with sulfide bedding 
in the Gillen Formation. (d) Lenticular 
beds of very fine-grained sulfides 
are also common in the black shale 
intervals. The interval of 98.50–98.55 m 
has lenses and lenticular beds of yellow 
and white sulfide. (e) Detrital mica in the 
bedding parting at 68.20 m. 
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Figure 9. Interbeds of black shale in 
dolostone and siltstone in the Gillen 
Formation between 110.00–133.50 m. 
(a) The dolostone intervals between 
120.00– 124.70 m are interbedded 
with black shale. The bedding is 
variably contorted, although it is 
dominantly perpendicular to the drilling 
direction. (b) Finely interlaminated 
to finely bedded black shale and 
dolostone between 133.20–133.50 m. 
(c) Interbeds/laminae of black shale 
in dolostone at 142.83– 143.00 m. 
The laminae are up to 3 mm and are 
wavy, planar or lenses. (d) Interbeds/
laminae and lenses of black shale and 
buff siltstone at 110.00– 110.10 m. Soft 
sediment deformation is also common, 
as seen in the right of this image. 
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Figure 10. The Gillen Formation 
between 113.00–158.00 m. (a) Detrital 
mica is present in the bedding partings 
in the siltstone at 113.30–113.40. 
(b) Disseminated sulfides up to 1 mm 
in dolostone between 144.20–114.30 m. 
The sulfides occur either in small voids 
in the dolostone or within the dolostone. 
(c) Possible stromatolite at 152.00 m. 
Black shale and sulfides are interbedded 
with the dolostone that preserves the 
stromatolite. Black shale interbeds are 
also present in the dolostone on the right 
side of the photo. (d) Grey, silicified 
siltstone with grey-green beds and dark 
grey, silicified siltstone interbedded 
with pale grey siltstone between 
153.50– 157.80 m. Photo from Roberts 
(2008).
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DISCUSSION

The stratigraphy of BL002 presented herein differs from 
that reported in Roberts (2008; Table 1). The redefined 
stratigraphy reflects the new definitions and descriptions 
for the Heavitree Formation and Bitter Springs Group in 
the northeast Amadeus Basin as defined by Normington 
and Donnellan (2020). The author has determined that 
below the fault and palaeoweathering zones, the hole has 
only penetrated the Gillen Formation of the Bitter Springs 
Group. This interpretation was based on the presence 
of persistent dolostone intervals to the end of the hole, 
including a possible stromatolitic feature near the base. The 
presence of the Heavitree Formation in the lower section 
of BL002, as reported by Roberts (2008), is excluded from 
this interpretation due to the lack of purely siliciclastic 
lithologies that typically characterise that formation (see 
Normington and Donnellan 2020).
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