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SUMMARY

In 1985 a contract drilling program was undertaken to drill
the Roper Group, the youngest component of the McArthur Basin, in
order to obtain fresh core material for stratigraphic, sediment-
ologic, and hydrocarbon studies. Three ful ly cored holes were
drilled, totalling 1559 m, and an almost complete section of the
Roper Group in the Roper Bar area was obtained. This material
supplements that from three shallow holes drilled by BMR rigs in
1983.

BMR Urapunga 4 (TD 532 m), which was spudded in the McMinn
Formation, intersected a thick section of Velkerri Formation and
bottomed in the Corcoran Formation. The Velkerri Formation
contains several thick intervals of shale extremely rich in
organic matter, and confirms the existence of good hydrocarbon
source rocks in the basin. Live oil - probably the oldest in the
world - was encountered in the Velkerri Formation at 342.8 m and
346.0 - 347.5 m. Bitumen and oil stains in vuggy intervals in the
Moroak Sandstone Member of the McMinn Formation, and in the
Bessie Creek Sandstone, indicate that migration of hydrocarbons
has also taken place.

BMR Urapunga 5 (TD 604 m) was spudded in the Munyi Member
of the Abner Sandstone, was drilled through the Abner Sandstone
and Crawford Formation, into the Mainoru Formation. A 73-m thick
dolerite sill is present within the Abner Sandstone. Dark grey
mudstone intervals are present in the Jalboi Member, particularly
between 114 and 127 m, and in the Mainoru Formation, but initial
geochemical analyses indicate that these are not significantly
organic rich. Porosity and permeability of the sandstones range
between 5 and 15 percent and 0.1 and 90 millidarcies respectively.

Coring of the underlying Mainoru Formation was continued in
BMR Urapunga 6 (TD 423 m), which was dril led through the Limmen
Sandstone into the underlying 'Mantungula Formation' (newly named
formation). Neither the Mainoru nor 'Mantungula Formations' have
significant source-rock potential, and the Limmen Sandstone has
low porosity and permeability.



INTRODUCTION

In 1983 the Proterozoic Basins Research Group of BMR's
Division of Continental Geology khegan a stratigraphic and
sedimentologic study of the Roper Group, the youngest part of the
Middle Proterozoic sequence in the McArthur Basin (Jackson, Muir
& Plumb, in press ). The emphasis in the study was to be the
hydrocarbon potential of the basin, as a number of encouraging
signs had emerged from previous studies in the basin (Peat and
others, 1978; Muir and others, 1980). A major problem in under-
taking such a study was a lack of subsurface information from a
large portion of the basin, particularly the northwestern part.
Accordingly, a limited diamond drilling program, using a BMR rig,
was undertaken in 1983 and particularly good source rocks were
discovered in the Velkerri Formation in BMR Urapunga 3 (Sweet &
Plumb, 1984). Other possible source-rock formations and potential
reservoirs were not adequately sampled during that program, and
another drilling program was planned for the 1985 field season.
This was carried out between May - July 1985 using a contract
rig, and preliminary results, lithologic logs, and drill data are
presented herein. The core descriptions consist of summary logs
(Figs 3, 5, and 7), and detailed lithological logs (Figs 4, 6,
and 8).

As adrilling report from the 1983 program was not issued,
summary logs for BMR Urapunga 1, 2 and 3 are included here (Figs.
9, 10, and 11), but they are not described in detail. Results of
initial geochemical analyses (total organic carbon content) on
samples from these holes are shown in the summary logs.

AIMS OF THE 1985 DRILLING PROGRAM

The general aim of the program was to obtain fresh samples
of as much of the Roper Group as was possible given time,
logistic, and funding limitations. More specifically, it was
intended to obtain core material from the following units (Fig
2):

(1) Chambers River Formation and McMinn Formation -
sedimentology, source rock and reservoir potential
(one hole);

(2) Velkerri Formation through to Mainoru Formation -
source potential in the fine-grained units, and
reservoir potential of the several sandy units (one
deep hole or two shal lower holes);

(3) Limmen Sandstone and Mantungula Formation (new
name) - reservoir and source potential respectively

(one hole).

Four possible drill sites were chosen, but lack of vehicle
access to the site for one of the holes meant that the Chambers
River Formation and the Bukalorkmi Sandstone Member of the McMinn
Formation could not be tested. Three holes totalling 1559 m were
drilled (Fig. 1), and an almost complete section of the lower
half of the Roper Group was obtained (Fig 2), fulfilling
objectives (2) and (3) above. Objective (1) was partly assessed
by a surface examination of the Chambers River Formation which



indicated that it is largely sandstone and hence an unlikely
source-rock unit; and by sampling several BHP exploration drill-
holes (drilled through the McMinn Formation in the 1950's in the
search for iron deposits - organic-rich potential source rocks
were identified during follow-up geochemical analyses). The core
from the BHP drilling is stored in a core shed about 1 km south-
west of the site of Urapunga 4.

RESULTS

These results and interpretations are based mainly on
detailed logging of the core in the field, together with initial
laboratory analyses of only a few samples ( T.G. Powell, personal
communication, 1985). Symbols used on all drill logs are shown
in Fig.12. The core is stored at BMR's Core and Cuttings
Laboratory, Collie Street, Fyshwick ACT, where it is available
for inspection and sampling. A complete photographic record, in
the form of colour prints, is held in the Division of Continental
Geology at BMR.

URAPUNGA 4 (Figs 3 and 4; Table 1)

The hole was sited near Sherwin Creek (Fig. 1) and spudded
into shales between the Moroak Sandstone and Sherwin Creek
Ironstone Members of the McMinn Formation. Its main objectives
were to test the hydrocarbon source potential of the Velkerri and
Corcoran Formations, and the reservoir potential of the Moroak,
Bessie Creek and Abner Sandstones. Twenty metres of Kyalla
Member of the McMinn Formation were intersected above the Moroak
Sandstone Member, and several dark grey mudstone interbeds appear
to be rich in organic material. The Moroak Sandstone Member has
some porosity, and brownish bitumenous or oily stains were noted
at 36 m and 39 - 41 m. The most significant result from the
drill hole was undoubtedly the discovery of live o0il in the
Velkerri Formation at 342.8 m and 346.0 - 347.5 m; (BMR Research
Newsletter No 3, September 1985; Jackson & others, in press).
Systematic geochemical analyses confirm the excellent source
potential of parts of the Velkerri Formation previously demon-
strated from Urapunga 3 (Sweet & Plumb, 1984). Organic rich
intervals in the middle and lower parts of Urapunga 4 commonly
contain between 2 to 8 percent organic carbon (Fig. 3). The
Corcoran Formation has some dark grey organic intervals, but
visually appears to contain less organic matter than the Velkerri
and therefore is unlikely to be such a good hydrocarbon source
formation. This is evident from the geochemical analyses, in
which maximum values for total organic carbon are less than 0.5
percent. The Bessie Creek Sandstone appears to have limited
porosity, exept in a thin zone near the top of the formation,
where o0il staining is present. This zone has a porosity of 7-9
percent and permeability of 13 millidarcies.

Urapunga 4 was abandoned at 532 m while still within the
Corcoran Formation because of concern that the presence of
hydrocarbons in the open hole may have caused unsafe dril ling

conditions. The well was plugged with cement (see Table 1 for
details).



URAPUNGA 5 (Figs. 5 and 6; Table 2)

Urapunga 5 was planned to continue from the stratigraphic
level reached in the bottom of Urapunga 4, but because U 4 was
abandoned prematurely difficulties were encountered in siting a
hole to give stratigraphic overlap. Unfortunately the site
final ly chosen was in an area cut by several small faults, and
the hole, which was spudded in alluvium, appeared to intersect
the Munyi Member of the Abner Sandstone without penetrating any
Corcoran Formation. We estimate that between 100 and 200 m of
Corcoran Formation may have been missed between the bottom of U 4
and the top of U 5. A complete section of Abner Sandstone was
obtained, and all four mapped members are recognisable. A 73 m
dolerite sill is present within the Jalboi Member. The Hodgson
Sandstone Member, which appeared from outcrops to be a potential
reservoir unit, has rather low porosity and permeability, but
some thin 2zones are more porous. The Crawford and Mainoru
Formations, although not potential source or reservoir
formations, provided valuable material for detailed sedimentolog-
ical studies.

URAPUNGA 6 (Figs., 7 and 8; Table 3)

Urapunga 6 was sited to intersect the Mainoru Formation at
about the same stratigraphic level at which Urapunga 5 was dis-
continued. However, overlap was not achieved and we estimate
that about 20 m of section was missed. Outcrop in a low escarp-
ment near U 6 is sufficient to £fill most of the gap, and has
enabled us to estimate the thickness of the whole formation.
About 306 m of Mainoru Formation was penetrated in U 6, giving a
total of 512 m for the formation as a whole, rather more than the
260 - 300 m expected on the basis of the section encountered in
Urapunga 1 (Fig. 10), drilled in 1983 in the Mountain Val ley area
{95 km to the northwest). The 100 m of Limmen Sandstone
intersected was both thicker, and of slightly different lithology
than had been expected from measured sections within 5 km of the
drill site. Only 8.2 m of core from the 'Mantungula Formation',
the ultimate target of Urapunga 6, was sampled before a major
breakdown of the drill rig caused premature abandonment of the
drilling program. The source rock potential of the 'Mantungula
Formation' in the Roper Bar area has therefore still not been
adequately tested, but logging of a complete section of the
formation from a company drill hole 175 km to the south has
provided valuable supplementary information. It suggests that
the 'Mantungula Formation' is similar to the Mainoru Formation,
and is unlikely to be a significant source unit.
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TABLE 1

URAPUNGA 4 - WELL INFORMATION

Well name
Location 1:250 000 Sheet

12100 000 Sheet
Latitude

Longitude

Metric grid reference

Total depth
Commencement date

Completion date

Prilled by
Drilling rig

Hole size

Core size

Casing

Plugging details

Cost

Logs

:BMR URAPUNGA No 4
:Urapunga, N.T., SD/53-10
:Chapman, 5768

141 32" 17" 8

134 17' 29" E

:Chapman 237742

:t532.0m
:21 May 1985

:7 June 1985
¢tBHF Drilling Pty Ltd

:Longyear 44

tPQ - 0 - 15.5
tHQ - 15,5 - 42.0
tNQ - 42.0 - 532,0
tHQ - 15.5 - 42.0
tNQ - 42.0 - 532.0
+tPQ - 0 -~ 15.5
tHQ - 0 - 42.0

:Packer inserted and hole
cemented from 320 m to
370 m

:$34 152 for all drilling

coring, casing, etc; but
positioning & reposition
ing not included

:Lithological logs only;
no electric or other logs
run



TABLE 2

Well name :BMR Urapunga No 5
Location 1:250 000 Sheet :Urapunga, N.T., SD/53-10
1:100 000 Sheet :Chapman, 5768
Latitude " 14 42" 46" S
Longitude 134 25' 02" E
Metric grid reference :Chapman 373734
Total depth " :604.1 m
Commencement date :8 June 1985
Completion date 125 June 1985
Drilled by ' :BHF Drilling Pty Ltd
Rig type :Longyear 44
Hole size :PQ - 0 - 9.7
tHQ - 9.7 - 39.6
tNQ - 39.6 - 604.1
Core tHQ - 9.7 - 39.6
tNQ - 39.6 - 604.1
Casing tPQ - 0 - 9.7
tHQ - 0 - 39.6
Cost :$39 304 for drilling,

coring, workover, etc;
positioning & repositioning
not included



TABLE 3

Well name :BMR Urapunga No 6
Location 1:250 000 Sheet :Urapunga, N.T., SD/53-10
1:100 000 Sheet :Urapunga, 5868
Latitude 14 44 31" 8
Longitude 134 32' 01" E
Metric grid reference :Urapunga 499702
Total depth $422.8 m
Commencement date :26 June 1985
Completion date :4 July 1985
Drilled by :BHF Drilling Pty Ltd
Rig type :Longyear 44
Hole size tPO - 0 - 9.0
tHQ - 9.0 - 15.6
tNQ - 15.6 - 422.8
Core tHQ - 9.0 - 15.6
tNQ - 15.6 - 422.8
Casing tPQ - 0 - 9.0
tHQ - 0 - 15.6
Cost :$27 386; positioning and
final depositioning not
included
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