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ABSTRACT 

B.M.R. Maclean No. 1 was a fully cored stratigraphic hole 
drilled on the eastern margin of the Clarence-Moreton Basin 
near Evans Head. It reached a total depth of 664.8 m and 
intersected 590.05 m of Marburg Formation overlying 74.75 m 
of Ripley Road Sandstone. The lower 42.60 m of the Marburg 
Formation correlates with the Calamia Member recognised by 
Etheridge & others (1985). The sequence is mostly 
multistorey fluvial channel sandstone with only a small 
proportion of fine grained facies so that potential 
hydrocarbon source rocks are rare. Porous sandstone is also 
rare, though parts of the Calamia Member and the Ripley Road 
Sandstone may be porous and permeable. 
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INTRODUCTION 

B.M.R Maclean No. 1 was drilled as part of the joint 
B.M.R.- State Geological Surveys Clarence-Moreton Basin 
project. It was intended to provide statigraphic information 
on part of the Clarence-Moreton Basin that lacked good 
outcrop and deep stratigraphic holes, provide material to aid 
sedimentological studies of the Bundamba Group and assess the 
reservoir and hydrocarbon source potential of the Bundamba 
Group on the eastern part of the basin. It was originally 
planned to site the hole on a company seismic line but 
because of heavy rain in the area, the line was not shot in 
time and the hole was located on the basis of outcrop 
geology. The hole was intended to intersect the entire 
Marburg Formation but actually spudded some distance below 
the top. Though the hole did not intersect the upper part of 
the Marburg Formation it did penetrate the Ripley Road 
Sandstone a potential reservoir unit within the basin. 

The hole was fully cored with 63 mm (HQ) diameter core 
which is now lodged in the B.M.R. Core and Cuttings 
Laboratory in Canberra. Wireline logs were run on completion 
and are shown in Appendix 2. Core material was submitted for 
palynological examination, organic petrological and 
geochemical analysis and the petrology and petrophysical 
characteristics of some units will be investigated further. 
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WELL HISTORY 

GENERAL DATA 

Well 

Location 

Australian Map Grid Reference 

Locality 

Title holder: 

Petroleum Title 

Area 

Total depth 

Drilling commenced 
ceased 

Elevation 

Status 

Drilling Data 

Drilled by 

Drilling plant 

Hole size 

Drill pipe 

BMR Maclean No. 1 

Lat. 29°10'20IlS 
Long. 153°17'50 Il N 

NN 289728 

Maclean 1:250 000 sheet 
Approximately 12 km SSW of 
Woodburn and 14 km SW of 
Evans Head: 0.8 km E of 
the Pacific Highway. 

Hartogen Energy Ltd -
operator 

PEL 259 

Clarence Moreton Basin, 
NSW 

Driller - 664.80 m 
Geosource - inconsistent 
(667.08, 673, 675.18, 
676.04) 

19 April 1985 
4 May 1985 

Drilling floor: approx 
0.5 m above ground level 
Ground level: approx. 24 m 
a.s.l. 

Abandoned, open hole, 18 m 
HW casing in hole: casing 
closed with locked cap. 
Lock Keys held by Longyear 
and Bureau of Mineral 
Resources. 

Longyear Australia Pty Ltd 

Longyear Heavy Duty 44 -
rated capacity 850 m with 
88.9 mm (O.D.) drilling 
pipe. 

Refer to caliper log 

HQ, 88.9 mm (O.D.) 
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Casing 
Core size 

Water Supply: 

Logging & Testing 

- 6 -

HW, 114. 3 mm (O.D.) 
HQ3, 63.5 mm diameter 

Pumped and trucked about 5 
km from billabong next to 
Pacific Highway about 4 km 
north from junction with 
access track to drill 
site; augmented by 
rainwater running along a 
nearby track and pumped 
from bulldozer scrape. 

Continuous coring was maintained to total depth and with 
the exception of the first few metres of weathered section, 
100% recovery was obtained. A graphic log of the core is 
included as Appendix 1. 

The hole was logged by Geosource Inc. using a T500 
digital wireline recording system, incorporating an HP-85 
Computer. The following logs were run -

Single Point Resistivity 
Self-Potential 
Gamma Ray High Sensitivity 
Density/Caliper Combination 
Neutron 
Sonic 

The neutron tool did not work and hence this log was 
not obtained. 

GEOLOGY 

PREVIOUS INVESTIGATIONS 

A comprehensive listing and description of the first 
century of geological investigations in the New South Wales 
portion of the Clarence Moreton Basin is given in McElroy 
(1962a) and McDonald (1976; 1979). 

McElroy's work was the last regional geological 
reconnaissance of the southern part of the basin and since 
that time there have been original investigations of only 
small areas. McElroy's maps include the Evans Head region 
and comprised reconnaissance geological mapping but no air­
photo interpretation was utilised. The geology of the Evans 
Head-Casino area was studied by Rayner (1946). The 
sedimentary sequence below the Walloon Coal Measures here was 
assigned to the Tabulam Group, a synonym for the Bundamba 
Group as currently used by the Geological Survey of 
Queensland. 

Since the work of McElroy there have been no systematic 
detailed surveys of the Clarence Moreton Basin in New South 
Wales although sever~l reviews have been published, and 
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include Cranfield et ale (1975), Dayet al (1974), McElroy 
(1962b,) and Nicholson (1975). Dayet ale (1974), reviewed 
the geology of the Queensland portion of the basin, a 
regional synthesis is given in Benstead (1975), and a 
regional review is included in Day et ale (1983). Ties et 
ale (1985) discuss the petroleum prospectivity of the 
Clarence Moreton Basin in New South Wales based on recently 
acquired seismic data. Popescue (1984) carried out a review 
of the basin for the New South Wales Geological Survey and a 
review of petroleum data was completed by Willis (1985). 
The most recent geological field work carried out in the 
Evans Head/Ballina area is by Scott (1982). 

Petroleum exploratory drill holes in the Maclean area 
include Tullymorgan No.1 (Williams & Boisvert, 1965), 
Sextonville No.1 (Perryman, 1964) and Halfway Creek Bore. 
Exploratory drilling for coal in the Moonem Range area is 
descirbed by Lloyd (1950) and later drilling of the Walloon 
Coal Measures is documented by McDonald (1979). A 
stratigraphic test at the Pillar Valley (DM Pillar Valley DDH 
No.2) was drilled by the NSW Mines Department in 1985 
(Etheridge et ale 1985). The hole was fully cored and 
complements the earlier coal drilling at Pillar Valley DDH 
No. 1 and provided a complete section through the Walloon 
Coal Measures to the base of the Clarence Moreton Basin 
sequence. 

REGIONAL GEOLOGY 

The regional geology of the Clarence-Moreton Basin is 
shown on the New England and Moreton 1:500 000, and Maclean 
1:250 000 geological series sheets. The drill site is 
located on the eastern margin of the Clarence Moreton Basin 
(figs 1 & 2) and the stratigraphy adopted for this area is 
shown below: 

TABLE 1 - STRATIGRAPHY - EVANS HEAD AREA 

Age 
Cretaceous 

Formation 
Grafton Formation 

Cretaceous- Kangaroo Creek 
Jurassic Sandstone 

Map Symbol 
Kg 

KJk 

UNCONFORMITY 

Approx 
Thickness (m) 

50+ 

300 

--------------------------- -------------------------------
Jurassic Walloon Coal 

Measures 

Jurassic Marburg Formation 
Upper Member 

Middle Sandstone 
Member 

Calamia Member 

Kw 

RJm 

370 

-750 
(-125) 
(-550) 

(75) 
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Triassic- Ripley Road Sandstone RJb 750 
Jurassic 
________________________ UNCONFORMITY ____________________________ _ 

Evans Head Coal 
Triassic Measures 

Rr 130+ 

_______________________ UNCONFORMITY ____________________________ __ 

Palaeo­
zoic 

PALAEOZOIC 

Greywacke, slate, 
sandstone quartzite, 
chert, volcanics, 
banded jasper 

Palaeozoic Basement Rocks 

pzg 

Palaeozoic basement rocks are exposed at Lighthouse 
Headland about 2 km north of Evans Head Township. The 
basement here is strongly deformed and comprises 
recrystallised volcanic rocks and folded dark lutites. 

Elsewhere greywacke, slate, sandstone, quartzite, chert 
and jasper are described from the basement (Rose, 1970). 

What is probably Ripley Road Sandstone occurs at 
Schnapper Point (Evans Headland) and not Palaeozoic basement 
as shown on the Maclean 1:250 000 geological sheet. 

TRIASSIC 

Evans Head Coal Measures 

Evans Head Coal Measures unconformably overlie 
Palaeozoic basement rocks. The formation crops out on the 
coast at Lighthouse Headland and Goanna Point and comprises 
thinly bedded, quartzose, coarse grained, cross-bedded 
sandstone, dark grey siltstone and carbonaceous shale and 
some coaly interbeds. The sequence shows large planar-beds 
and smaller troughs. Just west at Snapper Point (Fig. 1) the 
Coal Measures are preserved in an overturned fold with the 
fold axis dipping steeply westward (site of JM Evans Head - 1 
Fig. 2). The Coal Measures dip about 50° west and 20° west 
at the Evans Head Coal Mine. 

An angular unconformity is probably present with the 
overlying Ripley Road Sandstone which dips westward mostly 
from 2° to 10°. 

Scott (1982) indicates a Late Triassic age for the Evans 
Head Coal Measures and correlates them with both the Red 
Cliff and Ipswich Coal Measures. JM Evans Head DDH1 was solely 
in Evans Head Coal Measures to a total depth of 130 m. A 
megaflora collected near this drill site indicates a mid-Late 
Triassic age (Pickett, 1977). I () 
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Corindi Conglomerate 

There is no known representative of the Corindi 
Conglomerate in the Evans Head area. 

Triassic-Jurassic 

Ripley Road Sandstone 

The Ripley Road Sandstone forms prominent hills betweeen 
Tabbimoble and Evans Head and is tentatively identified at 
Snapper Point. The cross bedded sandstone in this area was 
termed Olive Gap Formation by Scott (1982) but it is 
lithologically similar, and has a similar stratigraphic 
position to the Ripley Road Sandstone described to the south 
in Pillar Valley DDH 2 drillhole and to outcrops and type 
section (NS 272: Staines, 1964) in the Ipswich area, the 
term Olive Gap Formation is therefore discarded. 

The Ripley Road Sandstone comprises coarse to very 
coarse sandstone and quartzose granule conglomerate in cross­
bedded sets 2-3 m thick. The sandstone weathers massively 
but is mostly medium bedded with bedding accentuated by thin 
coarse sandstone to granule conglomerate interbeds: the 
quartz grains commonly exhibit secondary overgrowths. Cross 
bedding azimuths commonly trend between 027° and 050°. 

A thickness of 150 m of the Ripley Road Sandstone was 
intersected in JM Evans Head DDH 2 bore (Fig 2, (Scott, 1982) 
but he inferred a total thickness of 750 m from outcrop. 

A probable JI zone microflora was recorded from the 
formation in JM Evans Head DDH 2 (Morgan, in McDonald, 1979). 

Jurassic 

Marburg Formation 

The Marburg Formation is mostly poorly exposed with the 
exception of road cuts of short sections on the Pacific 
Highway and a road cutting on the Olive Gap road about 2~ km 
west of the Pacific Highway. 

Outcrops on the Pacific Highway tentatively identified 
with the Marburg Formation comprise fine grained, cross­
bedded, lithic and quartzose sandstones and interbedded dark 
grey carbonaceous siltstone and shale. An igneous dyke 
intrudes the shale 5 km north of Tabbimoble. 

On the Olive Gap road medium and coarse grained 
quartzose, poorly sorted, cross bedded sandstone is 
interbedded with poorly sorted quartzose granule 
conglomerate. One large cross-bed at least 5 m thick is 
preserved in the outcrop on the Olive Gap Road. The cross-
beds mostly trend to the north with the exception of an / 
outcrop south of the drillsite where they dip towards 180° to I 
190°. 
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In the Evans Head area the Marburg Formation dips from 6-10° 
west and is probably conformable with the Ripley Road 
Sandstone. 

Walloon Coal Measures 

There are no outcrops of the Walloon Coal Measures of 
any note in the Evans Head region although large areas are 
designated as being underlain by the Coal Measures on the 
Maclean geological map. The formation was penetrated in 
several DM coal bores (Fig. 2) and has been worked in coal 
mines southwest of Woodburn (Lloyd, 1950). Other sequences in 
the Walloon Coal Measures penetrated in coal exploration drill 
holes in the New South Wales part of the basin are described by 
McDonald (1979). Abundant microfloras in the Walloon Coal 
Measures indicate a mid Jurassic age (J4B, J5-J6). 

A unit of feldspathic and lithic sandstone at the top of 
the Walloon Coal Measures has been defined as the Maclean 
Sandstone Member (Flint et ale 1976). The member is 
apparently missing along the northeastern margin of the basin 
(McDonald, 1979). 

Kangaroo Creek Sandstone 

Steep scarps of Kangaroo Creek Sandstone are present 
west of Woodburn and from the southward trending Moonem and 
Richmond Ranges. The contact with the Walloon Coal Measures 
is disconformable although a probable angular unconformity 
has been recorded by McElroy (1962a). The abundant pink 
garnets recorded from the Kangaroo Creek Sandstone (notably 
in the base of the formation), and from the Woogaroo Sub­
Group have been described by Byrnes (in McDonald, 1979). 

Grafton Formation 

The Grafton Formation, the youngest formation in the 
basin, crops out poorly. Burger (1974) records micro­
plankton from the formation west of Casino, and Morgan (1978) 
records possibly Cretaceous and Jurassic microfloras. It is 
predominantly arenaceous in composition but outcrops are 
mostly deeply weathered. 

DRILL SITE GEOLOGY 

There is no outcrop at the drill site and there is no 
detailed information on the geology of the area around the 
site. The drill hole was originally positioned on the 
boundary between the Walloon Coal Measures and the Marburg 
Formation as shown on the Maclean geological map (Rose, 
1970). The source of the mapping is not known but probably 
dates from the original work of Rayner (1946). 

A brief reconnaissance of the area prior to the 
commencement of drilling indicated that the Marburg Formation 
jWalloon Coal Measure boundary lay further west than shown 
on the Maclean sheet. The drill site was relocated 
about 1 km further west and a complete sequence of the 
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Marburg Formation was expected. 

STRATIGRAPHY OF MACLEAN -1 

Stratigraphic Nomenclature 
The formations of the Bundamba Group are best mapped 

using the criteria established by McTaggart (1963), Cranfield 
Schwartzbock and Day (1976) and Gray (1975) working in 
Queensland. The Queensland stratigraphy is better understood 
and documented than the New South Wales part of the basin. 
Therefore it is logical to try to extend this nomenclature 
and thus avoid duplication of stratigraphic names. In B.M.R. 
Maclean No. 1 and in other sections, this has been achieved 
by using names that have precedence over local nomenclature. 

The term "Olive Gap Formation" used by Scott (1982) is 
discarded in favour of the established name Ripley Road 
Sandstone and the terms Tabulam Group (McElroy, 1962a), Pillar 
Valley Sub-Group and Timbarra Formation (Ellis-Flint, 1973; 
Lancaster, 1974) and the Pillar Valley Formation (Ties & 
others, 1985) should also be discarded. These units can be 
readily indentified as formations in the established 
Queensland nomenclature. 

Boundary Criteria 

The sand-sized component of the Ripley Road Sandstone 
consists mostly of quartz grains with subordinate feldspar 
and white interstitial clays. The sand-sized component of 
the Marburg Formation however contains more rock fragments 
than quartz grains. It is buff to dull red in weathered 
outcrop but may also be dull grey green to blue grey in some 
fresh exposures. Calcareous cements are common. The Marburg 
Formation conformably overlies the Ripley Road Sandstone with 
a gradational change in sand fraction composition over some 
tens of metres but the formation boundary can be placed with 
reasonable precision and can be recognised consistently 
throughout the Queensland part of the basin. Continuing work 
by the authors suggests that these criteria can be applied 
also to the New South Wales part of the basin. Use of this 
scheme eliminates many redundant stratigraphic names and much 
confusion caused by some other schemes. 

Three distinct members can be recognised in the Marburg 
Formation in wells in the New South Wales part of the basin 
(e.g. Tullymorgan No.1, Pillar Valley No.2). The upper 
member consists of interbedded sandstone and shale with minor 
coal, the middle member is mostly sandstone with some pebble 
conglomerate and rare shale beds and the lower member 
consists of fine sandstone, siltstone and shale. Etheridge & 
others (1985) named the lower member the Calamia Member. 

Ties & others (1985) restricted the term Marburg Formation to 
the upper part of the Marburg Formation and called the middle 
member Ripley Road Sandstone. This usage is inconsistent 
with the original definitions of the units and can only lead r~­
to errors in correlation within the basin and therefore J 
should be discarded. 
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FORMATION BOUNDARIES 

Using the criteria set out above, the sequence in 
Maclean No.1 is as follows:-

Marburg Formation 

middle member, 0-557.45 m 

Calamia Member, 557.45 - 590.05 m 

Ripley Road Sandstone 590.05 - 664.8 m (T.D.) 

UNIT DESCRIPTIONS 

Marburg Formation 

Middle Member 

The middle member of the Marburg Formation in Maclean 
No.1 consists of predominantly of medium and coarse sandstone 
bed sets, mostly in the order of 2 to 5 m thick with a maximum 
thickness of 9 m. These bed sets are typically large-scale 
cross-bedded though massive and parallel laminated beds are 
common. Beds are typically more than 20 cm thick. In parts 
of the sequence sandstone beds display slight normal grading 
with coarse to very coarse sandstone at the base of the bed 
grading up into medium sandstone at the top. Erosion 
surfaces are common at the base of the coarser sandstone 
beds. Granule and pebble conglomerates are also common in 
parts of the section interbedded with coarse and medium 
sandstone beds. The conglomerates are large-scale cross­
bedded or massive. 

Two parts of the middle Marburg Formation are 
predominantly siltstone and fine sandstone. Between 80 m and 
94 m and 10.6 m and 14.7 m, the section contains black to 
dark grey fine and medium sandstone and a few beds of mud 
chip conglomerate consisting of mudstone clasts set in medium 
sandstone. Ripple cross laminated sandstone beds are more 
common in these intervals than in the rest of the member. 

Ca1amia Member 

The Calamia Member of the Marburg Formation is a 
generally fining-up sequence. Its lower part consists mostly 
of cross-bedded, parallel laminated and ripple cross-
laminated medium to fine sandstone with one bed of coarse 
sandstone. This interval is overlain by an interval 
consisting mostly of dark grey to black siltstones that are 
either laminated or disturbed by roots and burrows. 
Laminated, large-scale cross laminated and ripple cross­
laminated fine and medium sandstone beds are also present in 
this part of the Calamia Member. Some of the cores of the 
Calamia Member are badly fractured suggesting the possibility (fl 
of faulting in this part of the sequence. \ 
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Ripley Road Sandstone 

The Ripley Road Sandstone consists of white to light 
grey, coarse to very coarse, large scale cross laminated and 
massive sandstone with some granule conglomerates. Cross­
bedded medium sandstone predominates in the upper 12 m of the 
Ripley Road Sandstone. 

DEPOSITIONAL ENVIRONMENTS 

The sediments penetrated by Maclean-1 are entirely 
fluvial. The middle member of the Marburg Formation and the 
Ripley Road Sandstone are dominated by channel facies with 
only a minor proportion of floodplain deposits. The Calamia 
Member consists of a higher proportion of floodplain 
sediments. 

STRUCTURE 

Dips evident in the core are low, not exceeding 10 
degrees, except for cross bedding and a few bedding contacts 
that are probably erosional or draped over underlying cross 
beds. Some cores from the Calamia Member are extensively 
fractured, suggesting the possibility of faulting at this 
level. Other cores from the Calamia Member display steeply 
dipping fractures that are coated with white clay, white 
calcite or both coarse calcite and dull olive green 
kaolinite (J. Fitzsimmons, pers. comm). 

CORRELATION WITH OTHER SEQUENCES 

Figure 3 shows the correlation of B.M.R Maclean No.1 
with the nearest two deep petroleum wells, Tullymorgan No.1 
and Shannon No.1 (Lat 28°54'16", Long 152°52'29") and Pillar 
Valley No.2, a deep stratigraphic bore (Fig. 2). The 
stratigraphy of Shannon No. 1 is modified from Ties & others 
(1985) and the stratigraphy of Pillar Valley No.2 is from 
Etheridge & others (1985). Though Maclean No.1 did not 
clearly intersect the top of the middle Marburg Formation, 
the presence of 590.05 m of the member suggests that it 
spudded close to the top and that the middle Marburg 
Formation does not thin drastically onto the present eastern 
basin margin. The Calamia Member, however is only one 
quarter the thickness in Maclean No. 1 that it is in the 
other two wells. This suggests either that the unit thins 
onto the eastern basin margin or that the fracturing seen in 
core from Maclean No. 1 results from a fault that removes 
part of the section. In Pillar Valley No.2, the Calamia 
Member is also thinner than in the wells in the basin centre 
(Fig. 3), suggesting that there is some depositional thinning 
of this member onto the eastern margin. However, seismic 
surveys tied to Maclean No. 1 or further drilling are ( L 
required to resolve this problem with certainty. 0 
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IMPLICATIONS FOR PETROLEUM EXPLORATION 

SOURCE ROCKS 

The few fine grained beds in Maclean No.1 are fairly 
carbonaceous and representative samples have been submitted 
for analysis. 

POROSITY AND PERMEABILITY 

Most of sandstone beds in Maclean No. 1 contain abundant 
diagenetic clays and cements and appear to be impermeable in 
hand specimen with abundant diagenetic clays and cements. 
However, some beds of coarse sandstone near the base of the 
middle member of the Marburg Formation, in the Calamia Member 
and in the Ripley Road Sandstone may be slighty porous. 
These beds are marked on the lithological logs. 
Petrophysical tests will be necessary to confirm this. 

CONCLUSIONS 

BMR Maclean No. 1 was programmed to penetrate and fully 
core the entire section of Marburg Formation at the eastern 
margin of the Clarence Moreton Basin, and to obtain data on 
sedimentary sequences, environment of deposition and 
petroleum source rock potential. The Evans Head region was 
chosen because it is a part of the basin where no information 
is available on the Marburg Formation which in other drilled 
sections has proven source rock potential. 

The sequence penetrated in BMR Maclean No. 1 was -

Marburg Formation - middle member 
- Calamia Member 

Ripley Road Sandstone 

0-557.45 m 
557.45-590.05 m 
590.05-664.8 m TD 

The middle member comprises medium and coarse grained 
sandstone beds mostly 2-5 m thick, and is dominated by 
channel facies with only a minor proportion of floodplain 
deposits. 

The Calamia Member comprises mostly cross-bedded, medium 
and fine grained sandstone at the base overlain by mostly 
dark grey to black siltstone that is laminated or in places 
bioturbated. The member consists of a high proportion of 
floodplain sediments. 

The Ripley Road Sandstone comprises coarse to very 
coarse sandstone and some granule conglomerate and is also 
dominated by fluvial channel facies. 

The percentage of fine grained rocks of possible source 
potential is very low and representative samples are being 
analysed. Permeability and porosity appears to be low. 
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The drill hole has confirmed the identification of the 
Ripley Road Sandstone in the area and added further evidence 
for abandoning the term Olive Gap Formation. It has also 
indicated that the geological boundaries shown on the Maclean 
geological sheet should be revised. The Marburg Formation 
Walloon Coal Measures boundary should be moved approximately 
2 km to the west and the Marburg/Ripley Road Sandstone 
boundary also needs revision and field verification. 

Geological reconnaissance prior to drilling indicated 
the need to revise much of the geological mapping around 
Evans Head, for example the identification of Ripley Road 
Sandstone at Snapper Point not Palaeozoic basement as 
indicated on the Maclean 1: 250 000 geological map. 
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Palynology 
Samples 

(Table 2). 
Sample 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

APPENDIX 3. 

were submitted for palynological examination 

No. Depth (m) 
12.69 
20.02 
82.00 
92.50 
93.95 

107.65 
127.75 
128.02 
247.17 
303.00 
305.78 
313.75 
468.43 
557.43 
565.02 
569.46 
570.26 
572.04 
580.30 

At the time of writing samples 1-4, 12, 13 and 19 had 
been examined by D. Burger, BMR, and proved to be barren. 
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