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1  SUMMARY AND CONCLUSIONS 
 
1.1  Summary 
 
This report describes mapping that has been carried out from 3rd to 11th August 2011 
over part of the Mount Masson Trend north of Frances Creek. The mapped area lies 
about 20km north of the Frances Creek minesite. It is situated northwest of the ‘Big 
Hill’ prospect and extends northward to the K19 prospect (Figure 1). It is about 5.6km 
long (bounded in a north-south direction by 8514400N to 8520000N) and 2km wide 
(lying between about 803000E to 805000E).  
 
The iron mineralisation is located in a breccia unit within the siltstones of the lower 
Wildman Formation.  For the most part, the Lower Wildman Formation is easily 
weathered and generally subcrops in a broad low-lying valley in the centre of the 
mapped area (Photograph 1). The valley contains a covering of alluvial gravels, grey 
silt and wet season flood clays. Terraces of outwash and alluvial gravel form slightly 
elevated parts of the main valley. The mineralised siltstone breccias generally form 
low ridges in the Lower Wildman valley.  
 
The Lower Wildman Formation rests against the Mundogie Sandstone that outcrops 
on the eastern margin of the mapped area (Figure 2). Both formations dip to the west 
at between 35O to 75O. The Mundogie Sandstone forms high north-south trending 
ridges on the eastern margin of the mapped area (Photograph 10).  
 
Dolomitic siltstone and ferruginous siltstone units of the upper part of the Lower 
Wildman Formation form low rolling hills in the west of the mapped area 
(Photograph 1). 
 
The present work programme is part of a sequence of mapping programmes that have 
been carried out by the writer in the Frances Creek area. The intention is to produce 
geological fact-maps of the designated area. 
 
2.2   Conclusions 
 
The fieldwork was carried out during a field visit 2nd to 12th August 2011. Field 
conditions were good. Vegetation cover had died back in this, the dry season, and 
much of the grass had been burnt.  Temperatures and humidity were low. 
 
Geological and geomorphological features were noted along the hiking traverses and 
the eastings of the features recorded. The traverses were carried out along northings 
spaced 400 metres apart. This information was then transferred onto transparent 
overlays. The maps were then completed by photo-interpretation between these ‘field-
truth’ lines.  In addition to the traversing, important iron outcrop boundaries of the 
main mineralised units were accurately located in the field with waypoints and also 
transferred to the map.  
 
The maps are at a scale of 1:5,000 and are in the form of neat pencil-drawn drafts. 
Three maps were produced in this work programme (designated Enclosures 1 to 3). 
These are located in pockets at the rear of this report. Rock-chip samples were 
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collected in the field which are considered to be representative of the outcropping 
mineralisation (Table 1). Notes on the main mineralised zones are given on Table 3. 
 
The iron formations outcrop relatively well. Geomorphologically, they form the most 
prominent unit in the Lower Wildman Formation. They have been mapped in as much 
detail as possible using waypoints along the outcrop edges. They dip consistently 
between 45O and 75O to the west. 
 
The iron mineralisation in the mapped area consists of eleven main mineralised zones. 
The ‘Big Hill’ prospect contains the highest grades (around 60% Fe) and is the only 
mineralised zone in which extensive hematite enrichment occurs (Photographs 7 and 
9). The other mineralised zones are essentially siltstone breccias with a matrix of 
goethite/limonite (Photograph 4). Here, there is limited enrichment of the clasts and 
the iron grade is about 50% to 55%. The mineralisation is thought to represent a type 
of ‘proto-ore’ that has not undergone further stages of enrichment such as the 
orebodies at Frances Creek. 
 
The mineralisation at ‘Katrina’, ‘Debbie’, ‘Ghost’ and ‘Buffalo Ridge’ is complex. 
Repeat of the mineralised units at Katrina, Debbie and Buffalo Ridge suggests that 
some folding or thrust faulting may have occurred. At Ghost, numerous small-scale 
folds control the mineralisation. 
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2  INTRODUCTION 
 
2.1  Brief 
 
This report describes mapping that has been carried out from 3rd to 11th August 2011 
over part of the Mount Masson Trend north of Frances Creek. The mapped area 
(Figure 1) lies northwest of the ‘Big Hill’ prospect and is about 5.6km long (bounded 
in a north-south direction by 8514400N to 8520000N) and 2km wide (lying between 
about 803000E to 805000E). The mapped area contains several named prospects 
including Nicole, Porcupine, Katrina, Debbie, Buffalo Ridge, Rita and K19. Most of 
these prospects have at least a few drill holes in them from previous exploration. Six 
geophysical anomalies also occur within the mapped area (Figure 1). 
 
2.2  Project Area 
 
The iron mineralisation is located in a breccia unit within the siltstones of the Lower 
Wildman Formation.  For the most part, the Lower Wildman Formation is easily 
weathered and generally forms a broad low-lying valley in the centre of the mapped 
area. The valley contains a covering of alluvial gravels, grey silt and wet season flood 
clays. Terraces of outwash and alluvial gravel form slightly elevated parts of the main 
valley. The mineralised siltstone breccias generally form low ridges in the Lower 
Wildman valley.  
 
The Lower Wildman Formation rests against the Mundogie Sandstone that outcrops 
on the eastern margin of the mapped area (Figure 2). Both formations dip to the west 
at between 35O to 75O. The Mundogie Sandstone forms high north-south trending 
ridges on the eastern margin of the mapped area (Photograph 10).  
 
Carbonaceous siltstone and ferruginous siltstone units of the upper part of the Lower 
Wildman Formation form low rolling hills in the west of the mapped area 
(Photograph 1). 
 
The present work programme is part of a sequence of mapping programmes carried 
out by the writer in the Frances Creek area. The intention is to produce geological 
fact-maps of the designated area. 
 
2.3   Data 
 
The mapping is based on field traversing to create east-west trending ‘ground truth 
corridors’ and photo-interpretation. The photography used was the new space imagery 
obtained from an overflight in June 2011. The quality of the imagery is excellent. 
 
2.4   Product 
 
The maps are at a scale of 1:5,000 and are in the form of neat pencil-drawn drafts. 
Fair-drawing or computer capture of the data is considered to be beyond the present 
brief. Rock-chip samples were collected in the field which are considered to be 
representative of the outcropping mineralisation (Table 1). Notes on the main 
mineralised zones are given on Table 3. 
 
This report follows five similar reports prepared by the writer on the mapping of other 
areas in the Frances Creek area for Territory Resources Ltd (Russell, 2010a and b, 
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2011a, b and c). The same format is used in this report as in the previous reports. It is 
intended to: 
 

• provide background geological information,  
• outline the rationale of the work programme and  
• annotate the maps.  

 
The maps are presented at the rear of this report and are referred to as Enclosures 1 to 
3.  
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3   THE MAPS 
 
3.1   Construction of the maps 
 
The fieldwork was carried out during a field visit 2nd to 12th August 2011. Field 
conditions were good. Vegetation cover had died back in this, the dry season, and 
much of the grass had been burnt.  Temperatures and humidity were low. 
 
The mapping was completed using the following steps: 
 

1 Geological data were collected on walking traverses in the field. Geological 
and geomorphological features were noted along the hiking traverses and the 
eastings of the features recorded. The traverses were generally 400 metres 
apart and were traversed in an east-west direction along selected northings.  

2 This information, representing ‘ground truth corridors’, was transferred to 
transparent overlays. 

3 The mapping was competed by photo-interpretation of the available high 
resolution  imagery on a light table.  

4 In addition to the traversing, important iron outcrop boundaries of the main 
mineralised units were located in the field with waypoints and also transferred 
to the map.  Waypoints were recorded that followed the outcrop edges and 
structural details of the mineralised zones were noted. 

 
3.2  Outcrop  
 
Subsurface data was not specifically used in the mapping. The present interpretation 
is made mainly from the field traversing and photo-interpretation and the maps are 
essentially ‘fact-maps’ of outcrop.   
 
Outcrop is surprisingly poor given the hilly nature of the topography. This is 
particularly the case for the siltstone and shale sequence of the Lower Wildman 
Formation.  A thin layer of colluvial hillslope debris covers all but the most resistant 
siltstone and sandstone units. The final maps therefore show a patchwork of relatively 
small ‘windows’ of outcrop.   
 
An interesting feature of the colluvial cover in the present mapped area is ‘armouring’ 
of the surface. This is produced by interlocking of flat siltstone fragments into a 
jigsaw-type surface layer that protects the surface from erosion related to raindrop 
impact and overland flow (Photograph 2). 
 
The iron formations outcrop relatively well (Photographs 3 and 4). In fact the iron 
breccias are the most prominent unit in the Lower Wildman. They have been mapped 
in as much detail as possible using waypoints along the outcrop edges.  
 
Geological information has been extrapolated under the cover as far as possible.  
 
3.3  Final Copies 
 
There are three maps covering the Mount Masson trend in the present programme 
area. They are: 
 



                                                                                                                             Page 6 

• Enclosure 1 (Rita and K19) in the north,  
• Enclosure 2 (Debbie to Buffalo Ridge) and 
• Enclosure 3 (Big Hill to Porcupine) in the south. 
 
Copies of the maps are located at the rear of this report. The originals are neat pencil-
drawn working drafts. 
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4  GEOLOGY 
 
4.1  Mineralisation, General 
 
Stratiform-replacement style iron mineralisation occurs in the Frances Creek area. 
The mineralisation at Mt Masson South is thought to be the similar to the 
mineralisation at the main orebodies at Frances Creek. However, the writer considers 
that, apart from the ‘Big Hill’ prospect, the mineralisation in the mapped area may be 
a ‘proto-ore’ that has not undergone the later phases of enrichment that are typical of 
the orebodies at Frances Creek. The clasts in the siltstone breccias have generally not 
been replaced by iron and the iron is restricted to the matrix. The iron is generally in 
the form of goethite rather than hematite. 
 
The mineralisation is hosted by a breccia in the carbonaceous shale and siltstone 
within the Lower Wildman Formation in the Pine Creek Geosyncline.  Iron 
mineralisation also occurs in foliation-parallel veins that are thought to indicate 
structural control. At Frances Creek, the main iron deposits are thought to be the 
result of hydrothermal enrichment along stratigraphic and structural fluid pathways 
with later enrichment by supergene processes (Ferenczi, 2001). It is these later 
enrichment phases that are thought to be absent at Mt. Masson.  
 
The fluid pathways are thought to be largely restricted to a discontinuous breccia unit 
near the base of the Wildman Formation. Mineralisation is concentrated in fold hinges 
in the breccia and intersections of the host horizon with faults (SRK, 2007). The 
breccia itself may have been formed by hydraulic over-pressuring caused by rapid 
fluid expulsion during basin inversion or collapse following the migration of 
evaporates. 
 
4.2  Structural Context 
 
The patterns of deformation reflect a protracted orogenic event that followed the 
deposition of the clastic units in the Pine Creek Geosyncline. Several key phases can 
be identified associated with: 

• basin inversion followed by  
• the emplacement of the Allamber Springs Granite to the south of Frances 

Creek.  
 
Deformation in the Frances Creek region occurred during the Top End Orogeny (1870 
to 1690 Ma). Progressive deformation is thought to have taken place as four stages of  
deformation (Sener, 2004). The four events are listed on Table 1 and include the 
Nimbuwah 1 and 2 events, the Cullen Event and the Shoobridge Event.  
 

• The Nimbuwah 1 and 2 events refers to the crustal shortening that occurred 
during the Top End Orogeny at between 1870 – 1850 Ma. The event is the same 
as the Barramundi Orogeny and is contemporaneous with the Gerowie Tuffs. 
The event is marked by early layer-parallel thrusting and folding. Results of the 
event are regional bedding parallel foliation, structurally repeated stratigraphy, 
west verging thrusts and recumbent folds in places. The hematitic breccias at 
Frances Creek are attributed to D1 thrust surfaces. 
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• Widespread contact metamorphism occurred during the intrusion of granites 
during the Cullen event at about 1835 – 1805 Ma.  The intrusion of the granites 
was accompanied by volcanism during a period of crustal extension during the 
development of the South Alligator aulacogins. Deformation caused fold 
interference patterns and refolding of domal folds. Large scale hydrothermal 
systems were developed which are also thought to be responsible for the 
development of hydrothermal gold mineralisation in the Pine Creek 
Geosyncline.  
 

• The Shoobridge event was characterised by reactivation of pre-existing faults, 
particularly N – NW striking faults, and retrograde metamorphism. 

 
4.3  Mineralisation in the Mapped Area 
 
     4.3.1  Outcropping mineralisation 
 
The Lower Wildman Formation in the mapped area is represented by a considerable 
thickness of siltstones and shales. The siltstones are grey to yellow while in places 
they become red where the iron content is high (Photograph 6). The siltstones are 
identified by their massive to wide bedding and relatively good outcrop. The shales 
are generally grey to yellow and are finely bedded and have poor outcrop.  
 
The mineralised breccias form conspicuous rugged ridges in an otherwise low 
undulating plain. The breccias contain variable amounts of iron and manganese and 
the surface expressions of the different outcrops may be different from each other. In 
places, the breccias are clearly very low grade with the iron only forming the matrix 
of the breccia.  In other outcrops, the individual clasts in the breccia have been partly 
replaced by coatings of goethite creating a ‘snuff box’ weathering effect (Photograph 
5). Manganese is common in some oucrops (Photograph 3) and forms botreoids in 
vughs in the breccia. High grade breccias were seen only at ‘Big Hill’ and ‘K19’ 
where the goethite has been up-graded into hematite. The outcrops here have a more 
massive welded appearance at the surface (Photographs 7 to 9).  
 
An additional type of low grade iron mineralisation occurs in the mapped area on the 
contact between the Mundogie Sandstone and the lower member of the Lower 
Wildman Formation. The top of the sandstone has been sheared and brecciated. Iron 
has been precipitated in the sandstone breccia creating a discontinuous low grade 
(high silica) mineralised unit up to 5 metres in width.   
 
In the writer’s opinion, the brecciation appears to have taken place in several phases.  
 

• An initial phase of brecciation probably occurred along decollment zones (low 
angle thrusts) at or near the base of the incompetent Lower Wildman 
Formation. The breccias could also have been formed by de-watering of the 
basin or the collapse of salt structures. 

• This brecciation was probably associated with the initial phase of iron 
mineralisation to form the goethitic ‘proto-ore’. 

• At least one further phase of mineralisation produced up-grading of the ‘proto 
ore’ into hematite and the replacement of the breccia clasts by the iron. 
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• This was followed by a further phase of brecciation and these breccias were 
not mineralised. The later-phase breccias usually occur on one or other of the 
flanks of the mineralised breccias. The contact between the mineralised and 
non-mineralised breccias may be relatively sharp.  

• The structural pattern in the mineralised breccias suggests that some form of 
diapirism may have affected the breccias, or at least that they were less 
competent units in the Wildman Formation acting as the loci of structural 
stress relief during structural events (Photograph 8).  
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MINERALISED 
ZONE

APPROX. 
AREA (M2)

GENERAL GEOLOGY COMMENTS
Rock Chip 
Samples

Fe%
SiO2

%
Al2O3

%
P% Mn

LOI
%

TRK324 51.7 1.55 1.01 0.43 10.4 6.98
TRK325 64.8 3.76 1.78 0.13 0.1 1.23
TRK367 27.5 4.21 2.08 0.23 28.9 10.8
TRK368 29.4 13.7 2.41 0.2 21 10.2

Rita 1,900
3 small pods of goethitic siltstone breccia 
apparently controlled by NW trending 
faulting.

TRK321 52.4 11.3 3.7 0.24 0.26 7.1

TRK316 50.3 11.4 3.73 0.27 1.05 8.95

TRK317 46.7 20 2.75 0.26 0.08 8.44

TRK318 47.2 18.8 2.88 0.26 0.05 8.15

TRK308 54.2 9.49 2.84 0.36 0.36 7.13

TRK280 54.3 8.27 3.25 0.16 0.96 7.45
TRK281 55.2 10.4 2.89 0.32 0.12 4.81
TRK283 44.9 17.8 5.73 0.76 0.33 7.58
TRK275 40.3 19.1 7.7 0.11 3.57 7.88
TRK276 53.6 7.78 2.27 0.15 0.64 10.4
TRK277 54.3 8.93 1.68 0.19 0.15 9.66
TRK278 52.5 7.34 2.35 0.05 3.35 8.82

TRK279 54.3 7.06 1.3 0.25 0.07 11

Nicole 8,000
A relatively narrow linear zone of goethitic 
siltstone breccia. Partly faulted in the north 
by thrust(?) faults.

Some of the outcrop contains potentially high-grade iron. TRK322 58.4 3.18 0.89 0.22 0.47 10.1

Porcupine 4,000 Narrow zone of goethitic breccias faulted by 
NE trends

Some high-grade parts of the outcrop. TRK282 51.5 10.4 3.08 0.21 0.08 9.93

TRK298 52.1 12 3.26 0.28 0.12 7.36

TRK284 52.1 10.1 2.89 0.52 0.05 9.61
TRK285 48.4 16.2 3.7 0.38 0.03 8.06

Table 3  Mineralised Zones, Big Hill to K19.

Buffalo Ridge 8,750

Four sub-parallel zones of NNW trending 
mineralisation all dipping to the west. 
Outcrops show some evidence of folding and 
NE trending faulting

Repeats of the mineralised zones may reflect folding or 
thrust faulting. The eastern zone contains very low grade 
Fe.

K19 3,750

Small pods of high grade mineralisation 

trending about 010O NNE. Apparent control 
on the mineralised zone by NE trending 
faults

Small pods of mineralisation extend for about 600m to 
the NNE of the main zone. The northern-most pod is 
high in Mn.

Debbie 9,250
NNW trending mineralisation in narrow 
breccia zones. Folding strongly affects the 
southern parts of the prospect.

Typical goethite breccias. There are considerable Fe 
siltstone outcrops in the south running parallel to the 
breccias.

Katrina 15,000

A series of narrow goethitic breccias trending 
NNW. Folding is common in the south and 
the repeats of the unit may reflect folding or 
thrusting.  

A large and complex zone of folded and faulted 
breccias. Limited drilling.

Ghost 6,000

Folded zone of geothite breccias. NE and 
NW trending faults displace the 
mineralisation. Mineralisation tails-off to the 
south into Fe siltstone

No drilling has been done here in the past



TRK288 60.7 4.17 1.75 0.42 0.18 5.3

TRK289 58.2 2.53 1.51 0.4 0.36 10.3

TRK290 58.3 2.53 1.19 0.56 0.64 9.62

TRK291 55.2 4.59 4.01 0.58 0.02 9.67

TRK287 68 0.98 0.52 0.08 0.05 0.59

Bowerbird 
North

11,500
Linear zone of mineralisation. Wide in the 
south, it tapirs off in the north and is 
displaced by NE trending faults.

Potentially a large zone of low-grade mineralisation TRK314 52.1 2.99 1.1 0.09 9.2 7.7

Big Bluff 5,500
Linear breccia zone dipping to the west. 
Outcrop is wide in the north where a 'big 
bluff' is formed and it tails-off to the south.

Drilled by a single hole on a NE cross fault. Possible N 
extension of Big Hill prospect.

Big Hill 8,000
Linear lens of high grade iron. Possibly 
faulted out in the N by a NE trending 
structure.

Extensive enrichment to hematite.



 
Photograph 1  The broad valley containing the mineralised breccias in the underlying Lower 
Wildman shales and siltstones to the north of the Frances Creek operation. The view is to the 
south. Mundogie Sandstone ridges form the high ground to the east (left) while the siltstone-
dominant Upper Wildman Formation forms the hills to the right (west). 
 

 
Photograph 2 Small flat fragments of siltstone weathered out of the underlying Lower 
Wildman Formation form an ‘armoured’ surface that is resistant to erosion by raindrop 
impact and overland flow. 
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Photograph 3  The mineralised breccias form low dark ridges in the broad Lower Wildman 
valley. This unit is located about 500m north of K19 and contains 29% Mn (Sample TRK 
267). 

 
Photograph 4  Goethite breccia to the north of ‘Big Hill’. The clasts have not been enriched 
and the matrix consists mainly of goethite. 
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Photograph 6 Ferruginous siltstone adjacent to ‘Bowerbird’ in the south of the mapped area. 

Photograph 5  ‘Snuff box’ 
weathering in the iron breccias. 
The siltstone clasts have not been 
enriched and weather out to vughs 
in the breccia. 
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Photograph 7  Massive hematite at ‘Big Hill’ dips steeply to the west. A rock chip sample 
taken here (the ‘window of opportunity’) graded 68% Fe with 0.08% P. 
 
 

 
Photograph 8 A heavily slickensided boulder of hematite at ‘Big Hill’ reflects considerable 
shearing in the orebody, reminiscent of diapirism. 
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Photograph 9  Free-standing sentinels of hematite at ‘Big Hill’ are ready to fall and produce 
more of the massive boulders that characterise the debris slope below the outcrop. 
 
 

 
Photograph 10  The light-coloured ridge in the middle distance is formed from Mundogie 
Sandstone which outcrops to the east of the Lower Wildman Formation. ‘Big Hill’ hematite 
outcrops in the foreground and dips steeply to the west (left). 
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Photograph 11  The Mundogie Sandstone is a coarse-grained, light grey unit that dips 
steeply to the west (right). It forms a distinctive eastern boundary to the prospective Lower 
Wildman Formation in the west. Units immediately above the Mundogie that may subcrop 
below the thick sandstone debris include ferruginous sandstone breccia, tuff, arkose and 
ferruginous siltstone. 

 
Photograph 12  The Mundogie Sandstone  commonly contains numerous white quartz veins 
that both follow the bedding and are cross-cutting. 
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