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SUMMARY

Exploration Licence 1284 in the Tennant Creek area of the Northern
Territory was granted to Uranerz Australia Ltd. on September 27, 1976. Its
original area of 222.76 square kilometres has been reduced in accordance with the
Mining Act to the current area of 25.85 square Kilometres.

Exploration for gold and base metals is being carried out by Marathon
Petroleum Pty. Ltd. under the terms of a Joint Venture that received Ministerial

approval on October 27, 1980.

Work during the past twelve months has included gridding, ground
magnetic surveying, gravity profiling and diamond drilling.
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1.0 INTRODUCTION

1.1 Location, Climate, History

The township of Tennant Creek is located on the Stuart Highway
approximately 500 kilometres north of Alice Springs and 1,000 kilometres south
of Darwin in the Northen Territory. The Exploration Licences held in Joint
Venture by Uranerz Australia Ltd. and Marathon Petroleum Australia Ltd. lie
within the Tennant Creek 1:250,000 sheet area bounded by latitudes 19°S and
2005 and longitudes 133930'E and 135°E. (Fig. 1-1).

The main centre of population is Tennant Creek (population approxi-
mately 3500), however smaller settlements occur at Nobles Nob and Warrego
Mines, the Threeways Roadhouse, and the two pastoral properties of "Phillip
Creek" and "Tennant Creek".

The climate is hot in summer (mean daily temperature ranges from
24°C to 37°C) and mild in winter (11°C to 24°C). Temperatures into the mid-
forties are common in summer. The yearly average rainfall is 365mm, confined

mainly to the summer months,

The semi-arid country supports semi-desert vegetation comprising
porcupine bush, spinifex, turpentine bush, small eucalypts and mulga.

Gold was first recognised in the area probably around 1870, but it
wasn't until 1932 that the first significant deposit was discovered. The field
subsequently developed into a major producer of copper and gold. Three major
mines are in production at the present time:- Warrego (Au, Cu, Bi, Se, Ag), Gecko
(Cu, Au) and Nobles Nob (Au). Details relevant to the geology and mineralization
of various mines are presented in White (1962), Cfohn (1965, 1975), Crohn and
Oldershaw (1965), Wright (1965), Dunnet and Harding (1967), Large (1975) and
Gouleviteh (1975).

Marathon Petroleum Australia Ltd. are currently involved in explor-
ation for U, Cu, Au, Bi, and associated mineralization on Exploration Licenses in

the Tennant Creek field.
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1.2 Land Title

Exploration Licence 1284 was granted to Uranerz Australia Ltd., in
September 1976; the tenement has subsequently been reduced in accordance with

the Mining Act. Figure 1-1 outlines the land situation.
During 1980-81 exploration on EL 1284 was carried out by Marathon
Petroleum Australia Ltd., under the terms of a Joint Venture Agreement that

received Ministerial approval on 27th October, 1980.

1.3 Previous Exploration

The first geological report on the Tennant Creek goldfield was
compiled in 1936 by Woolnough. Ivanac carried out a comprehensive study of the
regional geology and mineral deposits of the area in 1954. The geology of the
Tennant Creek l-mile sheet area was described by Crohn and Oldershaw (1965)
and this was followed in 1967 by Dunnet and Harding'fs report on the adjoining
Mount Woodeock 1-mile sheet area. Numerous unpublished geological and
geophysical reports have been prepared by both government and private bodies (in
particular the BMR, Geopecko Ltd., and Australian Development Ltd.). The most
recent geological survey undertaken was in 1970-71 (Mendum and Tonkin).

1.4 Acknowledgements

A number of people have contributed in some way to the Tennant
Creek programme. Geologists M.J. Cussen and M.A. Yates and Field Assistants
M. Williams and P. Todd assisted the author in the field.



2.0 REGIONAL GEOLOGY, STRUCTURAL AND METAMORPHIC HISTORY
2.1 Regional Geology

Comprehensive reviews of the regional geology have been given by
Crohn (1965), Large (1975) and Black (1977). The generalised geology is shown in
Figure 2-1.

The Lower Proterzoic Warramunga Group forms a large proportion of
the Tennant Creek Block and consists predominantly of tuffaceous greywackes,
greywackes and shales with major intercalations of acid voleanics and associated
pyroclastics, The Group is approximately 3,000 metres thick (Mendum and
Tonkin, 1979).

The stratigraphie succession of the Warramunga Group comprises three
formations, namely the Whippet Formation, the Bernborough Formation and the

Carraman Formation in order of decreasing age.

The Whippet Formation underlies the eastern part of the Tennant
Creek area and consists of shallow water sandstone with subordinate amounts of

greywacke and shale.

The Bernborough Formation consists of acid voleanie rocks, tuff, and
tuffaceous greywacke that are interbedded with subordinate amounts of red shale

and siltstone,

The Carraman Formation forms approximately 50 percent of the
outcrops in the area, and consists mainly of argillite, shale, siltstone and
tuffaceous greywacke that form units with features indicative of deposition by
turbidity current. Isolated occurences of dolomite have been reported at several
localities (Dunnet and Harding, 1967, pp 48-49), as have hematitic shales,

ironstones, cherts and conglomerates.

Felsic voleanism is present throughout the formation and forms lenses
that have been variously named Warrego, Orlando and Gecko Voleanies on the

previous geological maps (Scales 1:63,360 and 1:250,000).
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Sills and dykes of diorite and, less commonly, dolerite, intrude the
upper parts of the Warramunga Group and lower part of the Tomkinson Creek
Beds. Small lamprophyre dykes and sills intrude Warramunga Group sediments,

particularly in the vicinity of the granite bodies.

The Warramunga Group is overlain unconformably by sediments of
shallower water facies, namely the Hatches Creek Group in the south and the
Tomkinsons Creek Beds to the north. The Warramunga Group was intruded by
granitic plutons, deformed and metamorphosed prior to the deposition of both of

the abovementioned Groups.

The Proterozoic rocks are overlain by flat-lying Cambrian, Mesozoic

and Cainozoic lithologies.

2.2 Structural and Metamorphic History

The struetural and metamorphic histories of the region are only
vaguely understood. Dunnet and Harding (1967) and Mendum and Tonkin (1979)
briefly touch on both topics in their reports.

It appears that the structural and metamorphic events in the Tennant

Creek area can be summarized as follows:-

() The Warramunga Group was intruded by the Tennant Creek
Granite Complex and then tightly to isoclinally folded during
D). Parallel S; surfaces in the sediments and the granite
confirm this. Metamorphism accompanying this deformation

was of low greenshist facies grade.

(ii) Uplift and erosion occurred. The Tomkinsons Creek Group was
deposited unconformably over the Warramunga Group and the

Tennant Creek Granite Complex.



3.0 MINERALIZATION

Comprehensive details of the geology, strueture and mineralization are
described in White (1962), Crohn (1965 and 1975), Crohn and Oldershaw (1965),
Dunnet and Harding (1967), Large (1975) and Goulevitech (1975).

Mineralization in the Warramunga Group is widespread and consists of
gold deposits associated with more massive ironstones, and copper-gold-bismuth
orebodies associated with quartz-hematite and quartz-magnetite lodes and
chlorite alteration.

According to Large (1977), all known economic gold, bismuth and
copper mineralization in the field occurs within the Carraman Formation. He
also indicates that the economic gold-bismuth-copper mineralization within the
field invariably oceurs within lenticular, ellipsoidal or pipe-like bodies rich in

magnetite and/or hematite.

Seven to eight hundred ironstone bodies of various sizes occur within
the Warramunga Group, but only carry economic concentrations of ore minerals
when located within the hematite facies of the Carraman Formation. Within this
environment, mineralized magnetite-hematite bodies are commonly found close to
thin beds of argillaceous banded iron formation and hematite rich shales (e.g. at
Noble's Nob, Juno and Eldorado Mines), which Large interprets as representing
"normal shales which received contributions from iron-rich submarine voleanic
exhalations during their period of deposition™.

Economic ore minerals found comprise gold, silver, sulphides of
copper, lead and iron, sulfosalts of lead, bismuth and selenium. Uraninite is
known to be present in submicroscopie grains with values of over 80 ppm in the
Juno ore deposit (Large, 1975, p. 1401), and monazite is present at Warrego
(Gouleviteh, 1975) with uranium values up to 500 ppm.



(iii)

(iv)

(v)

During the second deformation event (Dg) the Warramunga and

Tomkinsons Creek Groups were folded into broad, open

anticlinal and syneclinal structures.

A third, weak deformational event (D3) affecting the region

causing flexuring of pre-existing folds.

Cambrian strata was laid down unconformably on all Proter-

ozoie rock types.



4.0 WORK UNDERTAKEN

4.1 Geophysical Surveys

In the Tennant Creek area aeromagnetics is the only cost-effective
method of reconnaissance exploration that has been used with success in locating
the magnetite-hosted mineralization,

Low-level aeromagneties had been flown over EL 1284 by Geometries
on behalf of Uranerz Australia Ltd. in 1977 (Plate 1) and subsequently interpreted
by their in-house geophysicist (Duus, 1977). In 1981 a re-evaluation of this data
was undertaken by Consultant Geophysicist R.K. Jones of Melbourne, Jones
(1981) indicates that the source of Duus's A2 anomaly to be at a depth of 150
metres. If a sphere is assumed as the target then the centre would be at a depth
of about 600 metres.

4.1.2 Gridding

In order to systematically survey this anomaly the local grid was re-
established. The grid was orientated north-south and stations spaced
at 100m on traverse lines 100m apart.

4.1.3 Ground Magnetic Traversing

A Scintrex MP-2 portable proton precession magnetometer (+ 1nT
accuracy) was used throughout the survey that was conducted in
August, 1981. The staff mounted sensor was 1.65m above ground
level. All field readings were taken with the operator facing north.
A Scintrex MBS 2(P) portable 12 volt base station was used to
graphically record changes in the earth's magnetic field. From this

record diurnal drift corrections were calculated,

The survey was condueted on the established grid with stations spaced

at 100 metre intervals on traverse lines 100 metres apart.



4.1.4

The field readings as collected were corrected for diurnal drift prior
to plotting. Plate 2 shows the resultant total magnetic field intensity
isograd map for the gridded area while Appendix I contains the factual
data from the survey. Contouring and profiling of the magnetic data
presented was undertaken by a computer.

Gravity Survey

Although gravity is not a cost-effective tool in reconnaissance
exploration it can be used in detailed surveys where coincident gravity
and other geophysecial (e.g. magnetic) anomalies enhance the value of
a prospect. In the detailed survey stage gravity has the ability to
provide reasonably quantative information on the size and depth
location of the target.

In August, 1981 Solo Geophysics and Company of Adelaide undertook
a gravity survey within EL 1284. The survey consisted of two phases
- a number of wide spaced station readings along major access routes
and closer spaced detailed profiling. The wider spaced stations were
read as part of a more regional programme conducted over other
MPAL leases in the area. Details of this phase are included as
Appendix II and station locations appear on Plate 3.

Detail profiling (minimum spacing of 50 metres) was undertaken over
the significant magnetic anomaly outlined on Plate 2. Results are
attached on Appendix II and station localities shown on Fig. 4-1. The
field operations undertaken by Solo Geophysies and Company were
conducted efficiently and effectively however the turn-around time of
approximately eight weeks in providing the final draft of the corrected
data was too long. This caused delays in compilation and inter-
pretation of the data and, in turn, delayed follow-up phases of the

field programme.
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4.2 Geophysical Interpretation

R.K. Jones and Associates Pty. Ltd undertook an interpretation of the
ground magnetic survey and detailed gravity profile data obtained within EL 1284.
Jones (1981) found a distinetly coincident gravity/magnetic anomaly on Line
50800E (Fig. 4-1). -

Assuming a vertically dipping prismatic body as a source for the
ground magnetic anomaly the interpreted depth to the top is in the range of 100-
120 metres from the surface. The residual gravity anomaly has a amplitude of
0.26 uG however the form of this anomaly is complicated by a slight low in the
central part (Fig. 4-2). Jones (1981) offers two interpretations for this - either
it relates to there being two separate sources or that the value reflects a local
variation within the overburden and the true anomaly results from a deeper
source. The possible situations envisaged by Jones (1981) are outlined as Fig. 4-
3. If we assume one source at depth, then using a sphere as the model, the depth
to top is estimated at 100-120 metres with a radius of about 60 metres. A
density contrast of 1.5 gm/cc is assumed. Jones (1981) considers that the

interpretations gained from the magnetic and gravity data agree extremely well.

Of the three interpretations offered that shown as No.3 on Fig. 3 is
the best geological model to assume. In the case here the two tabular bodies

could represent hematite shale horizons.

4.3 1981 Drilling Programme

In September 1981, Roeckdril Contractors Pty. Ltd of Brisbane provided
a Foxmobile drilling rig and support equipment needed to undertake a diamond

drilling programme in the area.

The prime target was the coincident gravity/magnetic anomaly on Line
50800F and a vertical diamond drillhole was sited in order to ascertain the source
of the anomaly. Plate 3 shows the loecation and geological log of Diamond
Drillhole 84119, Lithologies intersected include shale, siltstone and lithic
sandstone (very fine to fine grained) that can be assigned to the Early Proterozoic
Carraman Formation. The hole terminated at 208.30 metres. The predominant
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.

colour of the rock types drilled is red brown however below about 90 metres local
grey green sandstones occur intercalated in the red brown pelites. The sequence
appears to dip to the south at angles of 50-75° and faces up the hole (ie. to the
south). The detailed Drillhole Descriptive Log is attached as Appendix III

Magnetic susceptibilities were read on all precollar chips and at
regular intervals down the cored portion of the hole. An Elliott Geophysical
Company PP-2A metre showed that all intervals recorded <0.1 x 1073 egs units.



5.0 DISCUSSION OF RESULTS

Exploration work within EL 1284 has not lead to the discovery of

mineralization.

The approach of using ground magnetic and gravity surveying lead to
the location and definition of a coincident ground anomaly that had previously
been noted on the available low-level aeromagnetic map. This anomaly was
tested by one diamond drillhole which failed to intersect lithologies that could
adequately explain its presence. Assay data from the hole indicates no anomalous

values for the elements tested.

In summary, the work completed in the past year has been dis-

appointing in that no mineralization was located within EL 1284.



6.0 RECOMMENDATIONS

As exploration activities by MPAL and its Joint Venture partners have
failed to locate mineralization of the "Tennant Creek type" it is recommended
that, given the current in-house knowledge, exploration activities cease
on EL 1284.
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STATION

HORTH

414424
414329
414314
113833
413348
112949
412534
412048
415156
420077
421143
422034
423131

HERCATOR

EAST

B&4248
844839
865474
B&ATZTT7
844505

B54277

Béalsa4a

844087 2

865443
3642464
864151
8454218
8464390

301.83
307.40
277,23
297463

GRAVITY

978527 .33
?73528,43
?78529.20
?783528.27
?78528.11
978528.246
#78528.89
?78528,48
278528,22
F78322.14
§76520.04
?78521.33
$768520.77

GRAVITY

$784612.45
973612.14
978411.85
§78612.20
978B612.,34
7512, 45
978612.51
?78612.03
?78611.84
78612, 44
78612.52
?784612.48
9785612.379

~16:%2
-14;52
-13.33
-14.38
~14.461
~14,40
-i3.82
-3353.73
~15.36
-19.91
-20.78
-21.85
-22.23

~-18.540
-t?-OI
-i5.82
-145.88
~17.12
-14.91
-16.33
'18-19
-17.82
-22.44
-23.,38
~24.,314
-24,73

-18.23
-17.07
-18.,13
-18.,37
-18.14
-17.58
-17.42
-1%9.G4
-23.70

~24.67

-25.59

-25.97

2.4

-23.57
-21.79
~20.81%
-21.88
-22.12
-21.93
-21.335
-23.10
-22.73
-27.50
"23 v 5t
~-29.32
-2%.72

-24.81
-23.23
~22.03
-23.13
-23.37
-23.18
-22.40
-24,33
-23.95
-28.74
-29.80
~30.57
~30.%6

~24,035
~24.47
-23.,39
~24,.38
-24.62
-24.43
-23.85
-25.546
-25.18
~30.03
~31.0%
-31.81%
-32.2%

-24.9)
-25.35
-24.17

-25.25

~25.50
-25.3¢
-24.74
~24.42
~26.04
~30.%1
-31.99
~32.69
-33.08

OBRSERVED THEOQRETICAL

-27.29
-25,72
-24,55
-25.43
-25,87
~25.6%
~75, 114
-26.,79
~24.41
-31.27
~32,38
~-33.04
-33.45
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Assay Data - DDH 84119

Depth m) ~ Cu Pb  Zn  Co  Bi Fe%
19-20 12 75 18 <4 <4 4.30
29-30 10 32 90 48 <4 3.50
39-40 10 40 36 12 <4 3.40
49-50 8 32 120 36 <4 3.80
54-55 4 32 60 24 <4 3.90

110.10-110.25 8 36 85 12 <4 6.50
120.00-120.09 8 16 150 20 <4 6.00
130.06-130.21 16 50 135 20 <4 6.40
134.94-140.05 10 100 120 14 <4 9.50
150.00-150.10 8 65 105 12 <4 8.80
159.86-159.99 14 50 100 14 <4 8.50
169.85-170.00 6 36 90 12 <4 6.50
179.94-180.03 6 28 85 14 é4 3.80
189.89-190.01 40 50 85 12 <4 7.80
199.94-200.08 6 40 90 14 <4 5.00
208.17-208.30 60 55 70 10 <4 6.60

Note: Results in ppm unless noted
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