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Introduction: 

  

 

 EPM     17761 was granted to Hawk Minerals on the 20th July 2009. The 

exploration tenements are located in block identification BRIS 1522 and are 

comprised in sub-blocks K, P, U,Z. The term of grant being 5 years. 

 

All blocks are unencumbered with regard to exploration activity as defined in 

Hawk Minerals application for this permit, however, an EPA reservation 

applies to an area in the Northern part of sub-block K. with certain restrictions 

applying to activities at or near this reservation. 

 

Location and access 

The sub-blocks K,P,U,and Z. are located approximately 2km west of the 

Hawkwood Titaniferous Magnetite Deposit and Walkers Road PGE 

occurrence. Access is via the partially sealed Hawkwood Road  60 km  

south west from the township of Munduberra, the regional centre. The bulk of 

the Permit area is accessed by the New Cadagah Road and Barbour’s Road, 

which also provides access to Mount Saul and Rosehall. The Auburn River 

meanders through or is adjacent to all blocks. 
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Exploration Rationale: 

Hawk Minerals considers the permit area as Green Field Potential, a search of 

the literature indicates no systematic exploration has taken place ,other than a 

mention of two low order PGE anomalies at Morang Creek and Bottletree 

Creek with no actual location evident. Past exploration has been mainly 

focused on the Hawkwood Titaniferous Magnetite Deposit, Walkers Road 
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PGE occurrence and the Rosehall Gold Prospect, minor investigations 

including limited drilling at the Narynen Group of Mines all of these being 

outside the boundaries of the permit area. 

Airborne Magnetometer Data covering 100 square miles of this locality was 

flown on behalf of Tennent Minerals during the 1960,s reveal two anomalies 

designated as anomaly D and E located in Hawkwood Gabbro, follow up field 

investigations by Tennent Minerals suggest anomaly D to be influenced by a 

rhyolite plug and E to have shows of chalcopyrite, no other reference being 

made. These anomalies lie within the boundaries of sub-blocks P and U. 

 

Historically the Hawkwood Gabbro is host to magnetite, titanium, vanadium, 

and copper, minor occurrences of gold associated with pegmatite veining was 

mined at the Main Top Mine within the Hawkwood Titaniferous Magnetite 

Deposit. 

A reconnaissance ground based magnetometer  survey was conducted over 

the permit with detailed follow up over areas of interest. Rock chip and soil 

sampling undertaken over selected areas to assist in defining potential iron as 

magnetite and base metal targets. All rock chips and soils were subjected to 

whole rock analysis and additionally analysed for REE. A 5 hole drill program 

was also undertaken. 

 

Results of literature searches: 
 

Previous Exploration and Conceptual Models for Mineralisation in 

Hawkwood Gabbro Specifically PGE. 

Tennant Minerals investigated the Hawkwood Gabbro as a potential source of 

magnetite primarily for coal washing, work included field mapping, ground 

based magnetometer traverses over identified outcrop, and an air borne survey 

flown over approximately 100 square miles, covering the boundaries of their 

Authority to Prospect. During the tenure of the Authority  the Department of 

Mines Drilled 3 Diamond Drill Holes, The results published by J. Brooks, 

indicated that some tens of millions of tonnes of  low grade magnetite were 

available and the area to be sub economic. 

 

Tennent Minerals continued additional investigations, which included thin 

section petrology studies on drill core, laboratory pilot milling studies 

indicating that concentration of magnetite is possible, although that the 

retained titanium proved problematical. Conclusions were that the ore 

available was unsuitable for coal washing. 
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In 1971 Thiess Peabody Mitsui Coal P/l  drilled 8 additional diamond holes 

in the vicinity, indicating sub-economic grades of magnetite and limited 

tonnage also unsuitable for Heavy Media Separation of coal 

 

1981-82 Newmont Ltd undertook gold exploration, results from mapping and 

rock chip sampling around old workings including the Main Top prospect 

suggested limited potential and the area relinquished. 

 

1985 Commercial Minerals explored the area with a view to discovering high 

grade skarn related magnetite suitable for coal washing. No skarns were 

discovered. 

 

1985-1994 Aluka, United Reefs Joint Venture, Aluka also joint ventured with 

Peko  Operations at the same time, that being in relation with gold 

exploration at Rosehall near Mt Saul and also the Narynen Group of Mines 

just north of Hawkwood Homestead. The United Reefs J/V confined to the 

Hawkwood Gabbro. Joe Williams and associates conducted ground based 

magnetometer surveys over the north western outcropping gabbro, this work 

concluded that potentially  a large tonnage resource was available in a 

structurally complex faulted and folded system and additional potential as 

anomalies are open to the east and north. United Reefs drilled 5 diamond 

holes with grades of 25% Fe. Rock chip samples returned grades of up to 41% 

Fe with anomalous copper and low order anomalous gold. 

 

1996 Terra Firma Resources explored for PGE and gold, during the tenure 

Ethridge Henely Williams were consulted to develop an exploration model for 

discovery of PGE within the layered gabbro and nearby lateritic pediments.   

The focus included a perusal of known platinum resources on a worldwide 

basis with a particular emphasis on the Skaergaard Platinova discovery. The 

main body of the report was compiled by Dr Renate Silwa who additionally 

describes the regional setting with particular attention to the evolution of the 

New England Fold Belt and its implication and genesis of the Hawkwood 

Intrusion. Air borne magnetic data compiled by the Department was acquired 

and reprocessed, however no defining structural information relevant to the 

Hawkwood Gabbro in regard to its association with the Delubra Quartz 

Gabbro and also dips ,strikes and facings remain unresolved. Additional 

recommendations were to follow up with detailed mapping and to investigate 

four small intrusions of extremely low negative response ,prior to more air 

magnetic data acquisition to resolve the structural complexities. Extensive 

detail regarding the re analysis of sections of Departmental drill core and 
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comparison with core data from the Platinova discovery, make up the 

remainder of her report. 

 

1997 Graeme Rabone and Associates compiled a technical review on behalf 

of Pan Australian Exploration with regard to the Walkers Road PGE 

discovery and the Hawkwood Titaniferous Magnetite Deposit as a host to 

PGE again using the Skaergaard layered model. 

A description of  the Walkers Road Prospect is also included, where previous 

trenching and drilling produced significant PGE zones in oxidised regolith, 

however, no PGE was discovered in underlying fresh rock. Rabone 

recommendations are basically the same as Silwas.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Body of Report: 
 

Hawk Minerals activities conducted on the permit had been difficult due to 

local flooding and the general unseasonal weather that had affected 

Queensland for most of the summer. 

 

The main objectives, achieved, the first priority was to conduct a ground 

based magnetometer over the entire permit, excluding the EPA reserve 

covering the extreme north of sub-block K. 

 

The instrument used being a Caesium Vapour Geometrics 858 magnetometer, 

line spacing’s of 250 meters and stations taken at 25 meter intervals. Lines 

running E-W, W-E. Positioning in this instance maintained by the use of air 

photo, topophil and compass, later follow up work utilising a Garmin hand 
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held GPS instrument confirmed that the initial survey was of sufficient 

accuracy for the purpose of reconnaissance, some 50 Km of survey lines was 

down loaded to the supplied Magmap 2000. Raw data manipulated to the 

extent available in the Magmap programme confirmed the position of 

anomalous areas identified from old air data available in the company report 

of Tennent Minerals a number of additional anomalies are also recognised. 

 

The ground reconnaissance survey was later up loaded onto a Geosoft 

Programme where a number of corrections in relation to some line positions 

were made to fit correctly with follow up ground surveys utilising GPS 

positioning. See FIGs 6&7. 

 

The area depicted as anomaly D. by Tennent Minerals was investigated in 

their company report and described as a circular rhyolite plug centered on a 

road compartment for a now disused telegraph line is not entirely correct.  

 

Follow up magnetometer traverses conducted from the southern boundary of 

sub-block U utilising GPS Positioning and covering the entire sub-block and 

continued through sub-block P. as far north as the Auburn River, that survey 

uploaded onto Geosoft and described as H4 on the accompanying map. 

 

 

A base line was also established for additional survey lines by utilising the 

fence line for the abandoned road compartment accessing the disused 

telegraph line mentioned in Tennent Minerals report. 

 

These closely spaced lines covered the area designated anomaly D and 

encroached into adjoining sub-blocks O&T. all lines running E-W and W-E 

terminating and alternately commencing at the Auburn River. This survey 

conducted to gain detailed structural information in relation to the anomaly, 

the data processed on Geosoft and described as H3. Both data sets spliced and 

presented as H3&4. The area encroached upon comprising sub-blocks 

N,O,&T. are granted under a separate EPM to Hawk Minerals. 

   

Fig 1.  H3- H4 Spliced.   Fig 2. Next Page H4 
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  Fig3                         Anomaly D. Magnetics H3 
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Results from this survey reveal a complex structure when compared to the old 

air data, it now appears that a cluster of anomalies are apparent, the easterly 

cluster covers an area of approximately 1600 square meters of ferruginous 

lateritic soil with maghemite outcrop and float. Magnetometer profiles peaked 

at 64000 Nt across this area. The western anomaly with an unusual 

conformation, extending beneath the Auburn River, is separated from the 

eastern cluster by a narrow corridor of sandy felspathic soil suggestive of 

granitic feature. 

 

Magnetic signatures peaked at 56000Nt across this western anomaly, which in 

the main part covered by soil, some having distinct iron oxide staining with 

associated  iron nodules with unsorted sized quartz float. At the Auburn 

River outcrops of rhyolite appear to dip at high angle in an easterly direction 

and can be traced for some hundreds of meters along the northern reach of the 

Auburn River, it cannot be concluded that this rhyolite outcrop forms a 

circular plug that is the influencing factor regarding this westerly portion 

forming anomaly D. It could be argued at least at this early stage of 

investigation, that the rhyolite is a northerly striking dyke and are remnant  

scarps of the major fault forming the western contact of Hawkwood Gabbro 

with Triassic Morang Volcanics.     

 

 

Abutting the anomaly D cluster of high response magnetics are a group of 

en-echelon low response anomalies forming a ridge like structure crossing the 

entire sub-blocks, these are undoubtedly reversely polarised remnant 

magnetism as drill hole AD5 sited on the extreme southern edge of this 

feature intercepted magnetite over an interval of 17 meters before 

encountering the water table at 34 meters where the hole was terminated. 

This investigative drill hole now confirms that this trend greatly enhances the 

prospective area as a potential magnetite resource. 

 

 

Anomaly E is entirely covered by alluvium, the only outcropping rocks are at 

the middle- eastern margin of this anomaly and form an N- S striking 

metamorphic greenstone sequence. The southern portion is dissected by 

erosion gullies forming a tributary draining westerly to Morang Creek, no bed 

rock can be observed at this locality.  
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Results 

 

Drilling 
A rotary air blast method was selected for reconnaissance purposes all holes 

drilled vertically until intercepting the water table at around 34 meters. 

Drill holes AD 1- AD4 are located near the northern edge of Anomaly D, 

situated on an area of ferruginous soils with accompanying maghemite crop 

and float. 

The initial intension was to undertake 10 holes at this location at 50 meter 

spacing, due to various rig problems, due mainly to bogging causing major 

delays for hole set-up times and the threat of torrential rain, the programme 

was reduced to 4 holes. Hole AD5 is located some 1200 meters south and 

situated on the southern extremity of a low response anomaly. 

The following drill hole data shows selected element assay data, the total 

analytical data pertaining to drill hole location are available in annexure. 

 . 

 

   

 

Drill log Position S25
O
 47.840 E150

O
 49.175 

Hole    Interval        Al2O3       CaO    Cu          Fe      MgO        Sio2 

     

AD1        0-3                19.75%      0.70%   0.055%    15.0%   1.74%     43.2%   

             3-6                16.95        5.83     0.084      17.20    2.57       33.5 

             6-9                16.50        1.36     0.254      24.30    2.27       29.9 

             9-12               16.15        2.07     0.010        3.81    1.62      60.3 

           12-15                18.40        2.36     0.016        7.52   2.78       53.5 

           15-18                21.7          1.40    0.075       15.10   2.82       39.0 

           18-21                21.6          1.80     0.025      16.75   2.64       37.6 

           21-24                20.90        2.50     0.108       14.95   4.28       39.4 

           24-27                17.20        4.45     0.094       20.50   4.12       33.0 

           27-30                21.60        9.45     0.039       10.30   4.06       41.7 

           30-33                24.50       11.15    0.022         6.99   3.41       44.2 EOH 

Position   S25
O
 47.880    E150 

O
 49.142 

AD2     0-3                  12.60         1.10    0.025        24.10   1.06       40.4 

             3-6                9.09         4.52    0.023        37.0     1.43       17.90 

             6-9               15.05         1.08    0.031        28.0     2.55       29.1 

             9-12              13.85         2.09    0.071        26.9     3.44       30.4 

            12-15              12.65         2.14    0.050        30.2     3.25       27.6 

            15-18              20.5           3.92    0.046        17.35   2.93       37.2 

            18-21              19.50         4.58    0.037        17.45    2.69       38.9 

            21-24              16.40         4.62    0.039        10.65    2.31       52.8 

            24-27              20.4           8.04    0.038        13.30   2.63       40.8 

            27-30               MISSING 

            30-33              22.0           9.88    0.031         14.25   2.48      38.4 

            33-36              22.8          10.70    0.026         15.25   2.58      36.5 

            36-39              20.5            9.27   0.063         18.65   2.83      34.1 
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            39-42              23.4           11.15   0.019         15.65   2.11      36.1 

            42-43.5            22.0             9.97   0.018        16.95   2.17      36.4 EOH 

 

 

Position S25
O
 47.860    E150

O
 49.125 

 
Hole    Interval        Al2O3       CaO        Cu               Fe         MgO     SiO2 

AD3    0-3                    16.50      1.52        0.190         24.1      1.62        35.0   

            3-6                  13.       1.83        0.299         33.6      2.66        23.5   

            6-9                  20.1      3.28        0.355         19.05     2.51        35.3 

            9-12                19.40      4.63        0.188         20.2      3.12        33.6 

           12-15               22.0        5.57        0.062         16.05     3.32        36.8 

           15-18               21.8        6.63        0.092         17.30     3.00        35.6 

           18-21               19.50      4.56        0.106         19.75      3.61        33.8 

           21-24               18.80      4.94        0.128         17.60      3.23        37.7 

           24-27               21.9        9.78        0.029         16.10     2.67        33.9 

           27-30               23.2       11.10       0.022         14.65      2.44        35.9 

           30-33               23.4       11.70       0.033         15.15      2.43        35.5 

           33-36               22.3       11.25       0.059         17.05      2.43        33.8 EOH  

 

 

Position S25
O
 47.836   E150

O
 49.135 

 

 
AD4     0-3                 11.05        0.51      0.276          29.8      1.40        30.2 

         3-4.5                13.35        0.50      0.380          32.4      1.72        23.7 

           4.5-6              13.10        0.76      0.344          31.6      2.00        24.6   

          6-7.5               12.35        2.57      0.250          33.3      3.07        23.2 

          7.5-9                9.99        1.80      0.246          39.2      3.08        18.0 

          9-10.5              12.80        3.18      0.184          34.6       3.35       21.4 

          10.5-12             13.90        6.21      0.142          26.4       3.69       25.3 

          12-13.5             12.50        1.61      0.209          31.8       3.50       24.3 

          13.5-15             15.35        2.42      0.115          25.6       3.50       29.4 

           15-16.5             18.75        2.75      0.100          15.95    3.67       38.4 

           16.5-18             16.35        3.56      0.053          19.70    4.46       35.8 

           18-19.5             15.05        5.60      0.100          21.70    4.89       33.9 

           19.5-21             13.45        5.66      0.196          22.1       5.62      32.2 

           21-22.5             16.90        3.33      0.053          11.80     2.75       50.2 

           22.5-24             20.2          2.07      0.108         12.95     3.33       41.2 

           24-25.5             18.75        1.76      0.020           5.94      2.84       55.4  

           25.5-30             MISSING 

           30-31.5             15.05         0.56     0.006              2.29    0.94       69.6 

           31.5-33             15.60         1.64     0.006              4.06    1.81       64.0    

EOH 

      

 

 

 

 

 
Position   S25

O
 48.355   E150

O
 49.327 
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Hole    Interval            Al2O3         CaO         Cu           Fe         MgO     SiO2 

 
AD5    0  -17             NOT ASSAYED 

 
            18-21                14.00           8.23      0.005        11.70      5.01    43.9 

            21-22.5             14.90           7.26      0.011         11.90     5.33     44.9 

            22.5-24             15.20           7.93      0.007        12.95      5.42     42.5 

            24-25.5             16.65           6.08      0.013        12.40      5.55     43.4 

            25.5-27             16.35           7.54      0.025        11.80      4.66     45.4 

            27-28.5             15.50           7.09      0.078          9.47      4.42     48.7 

            28.5-30             15.05           4.96      0.013         11.35      5.61    47.9 

            30-31.5             14.45           7.45      0.021         14.15      6.13    43.2 

            31.5-33             15.50           8.82      0.016         12.80      5.10    43.5 EOH 

  

Drilling at Anomaly D, holes AD1-AD4 intercepted highly weathered 

oxidized gabbroic rocks, intervals of clay banding occurred in holes AD1  

and AD4 at or near the water table, where SiO2 rose, Fe grades fell away 

dramatically. Two less weathered drill samples were petrologic ally examined 

along with two surface samples. 

In summarizing the geology of the area, the RAB holes covered can be 

described as an iron rich ferro tholeiitic basaltic magma. The textures suggest 

that the inter cumulus melt as an iron oxide melt. 

Drill hole AD5 intersected an anorthosite layer below a 17 meter basaltic rock 

barren in regard to FeO. This layering, with minor sections of monzo gabbro 

also indicates a much evolved, iron rich tholeiitic basaltic magma. Although 

the Fe content is significantly lower is likely coincidental with the position of 

the drill hole in relationship to the actual anomaly. 

Detailed petrological report by Geochempet Services is included in the 

annexure.  

 

 

 

Local Geology 

 

In the immediate area covered by the exploration permit, Late Permian 

Hawkwood Gabbro intrudes Early Permian Narynen Beds at the east and 

northern areas. The gabbroic rocks are the southerly and western extremity of 

the Hawkwood Gabbro, the intrusive is represented, in sub-blocks P, U&Z. as 

an irregular shape having the aerial conformation resembling an inverted tear 

drop. Morang Creek and a meander of the Auburn River, is the location of a 

major fault running northwards to the Nayrenen Group of Mines and locally 

forms the contact with the Triassic Morang Volcanics. The northern sub-block 
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K. is entirely covered by Tertiary Ferricrete and alluvium, recent 

magnetometer data indicates that the ferricrete is underlain in part, by 

gabbroic rocks. 

In sub-blocks P,U. The Hawkwood Gabbro as mapped on the Auburn 

1:100000 Sheet is enclosed by Metamorphic Greenstone in the east, and at the 

Bottletree Homestead on Barbour’s Road westward to the Morang Creek fault 

by Mafic Granulites with Dolerite Protolith. The northern area abuts a 

meander of the Auburn River, rock chips indicate a lamprophyre dyke with a 

possible protolith being a plagioclase-phyric micro-diorite dyke. Further work 

is required to define a factually mapped position for the extent of these rock 

types. 

 

Soil Sampling 

 

Soil and rock chip sampling has not been a priority, with  a six line survey 

conducted in the vicinity of Anomaly E as depicted on the Tennent Minerals 

air data magnetic contour map.  

Thirty-four soil samples, collected and assayed for base metals and REE 

elements, an additional forty-three soil sample and rock chips analysis from 

line surveys have also been undertaken, along with nine whole rock analysis 

to assist with identification for mapping purposes. Two random samples, one 

from Bottle Tree Homestead on Barbour’s Road, the other from an adjoining 

sub-block, are included. 

As the collection of soil and rock chip is a continuing survey to establish a 

data base, no statistical analysis to determine anomalous regions has been 

undertaken to date. To comply with the format for annual reports, the 

analytical data location is available in annexure.   
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Sample location for Six Line Survey in Vicinity of Anomaly E  
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Soil and Rock Chip Sample Location for EPM 17761. 

 

  

Conclusions 

 

Recent exploration in the vicinity has focused on the PGE exploration using 

the Platinova discovery within the Tertiary Skaergaard layered intrusion as the 

exploration model. The Skaergaard intrusion is related to flood basalts and 

continental rifting, and an exception when compared to the Hawkwood 

Gabbro which is related to the formation of the New England Orogen. 

The Hawkwood Gabbro intruded during the Late Permian Early Triassic, 

275-205 Ma, accompanied by high temperature I-Type Granites associated 

with the Rawbelle Batholith of the Hunter Bowen Orogeny an overlapping 

event. 
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Geochemistry and isotope ratios for these I-Type Granites suggest that the 

intrusion had no involvement with a continental crust. The intrusive events 

marking the New England Orogen  is subduct ion related with back arc 

extensional magmatism. 

Considering the most recent studies with regard to the formation of PGE 

resources, the Hawkwood Intrusive being regarded as a back arc tholeiite 

magma, in that most low to moderate degree of melting cannot dissolve all the 

S present in the upper mantle. 

Sulphur geochemistry controls the genesis of PGE deposits in two principal 

ways: first the presence of sulphide as a resite phase during mantle melting 

limiting the availability of PGE to magmas, also deposit formation requires 

that saturation of magmas with immiscible sulphide liquid  and the 

deposition of that liquid in structural traps within the magmatic system. 

Considering the chance of a PGE discovery in the Hawkwood Gabbro as 

remote when compared with alternative PGE models, the intrusive should be 

approached as unique due to its genesis, historically evidence of potentially 

large deposits of Ti-magnetite, and anomalous copper exist within this layered 

system. Gold is known to exist evident by small scale operations such as the 

Main Top workings, although a gold zone within layering remains 

undiscovered. 

In relation to EPM 17761 Hawk Minerals reconnaissance drilling at the high 

response magnetic anomaly and low response magnetic ridge system is 

evidence that a Titainiferous Magnetite prospect is available for continuing 

investigations, also there is some evidence to suggest the presence of copper 

mineralisation. 

 

The exploration plan for the ensuing period is to RC or diamond drill, the 

anomalous zones outlined and to continue with geochemical line and or grid 

surveys in the hope of discovering hidden ore bodies. 

The priority remains to compile a factual geological map during the course of 

the next twelve months, this will also incorporate the adjoining EPM covering 

sub-blocks N.O&T. These additional areas cover the gabbroic contacts with 

the regional geology and the influence they may have in regard to alteration 

and mineralisation possibilities in the environs of the major fault system 

running from Morang Creek through to the Naraynen Group of Mines to the 

North. 
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Air Magnetic Data of Tennent Minerals 

Locating Positions of Anomalies D&E. These positions are refered to in the text of this 

report. 

 

 

 

 

 

 

 

 

 

FIG 8 
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RAB DRILL HOLE POSITIONS AD1- AD5 
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Sample Number : Unlabelled Date Supplied : 10/11/09 

Sample Description : Iron ore Location : Mundubbera 

Work Requested Petrographic analysis 

Identification Iron ore 

Description 

The supplied sample consisted of two hand specimens of dusky red, finely crystalline, 

massive hematitic ore. 

A polished thin section was prepared to permit detailed microscopic examination in 

transmitted polarised light of the two rock specimens. 

In thin section the rocks are seen to be petrographically identical iron ores. Both are 

dominated by a texturally variable but generally massive intergrowth of two 

exceptionally fine-grained phases, at least one of which is definitely hematite. It is 

difficult to identify with confidence the other phase, although it is likely to be an 
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alteration product of hematite, probably maghemite. 

Extremely fine-grained (<0.1 mm) mottled and lacy intergrowths of these two phases 

dominate the rock, but irregular to ovoid spotting (to 1 mm across) of a brown ironstained 

clay/goethite aggregates are common, making up perhaps 20-25 modal% of the 

rock. Occasional isolated subhedral to strongly corroded magnetite crystals are present, 

especially in sample 1, and often show octahedral exsolution lamellae of ilmenite. 

However, much of this magnetite has been swamped and overprinted by the 

hematitemaghemite 

alteration. Small-scale (<2 mm across) localised areas of both samples show 

clear encrustation or concentric banding textures of the hematite-maghemite. In 

numerous places, relic textures are preserved that have a decidedly igneous aspect 

despite the hematite alteration; in these areas, former crystals with shapes highly 

reminiscent of zoned plagioclase laths are common. 

Comments and Interpretations 

The supplied rock samples from Mundubbera are described as iron ore. The presence 

of magnetite with ilmenite exsolution indicates that the original crystals were Timagnetite 

and that this rock was probably magmatic in origin. Hydrothermal magnetite 

lacks titanium. This is also supported by the occasional spots where apparent 

plagioclase lath shapes are preserved. Outcrop and drill core data will be as informative 

as the thin sections to better diagnose the origin of these hematitic iron ores. 

Free Silica Content 

Apparently nil.  
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Sample Number : AD3 Date Received : 14/04/10  

Sample Type : Rock chips  

Location : Mundubbera Area  

Work Requested Petrographic analysis  

Identification Ferro-gabbro  

Description  
The supplied sample consisted of a few rock fragments of dark grey crystalline rock of igneous 

appearance. The rock chips are strongly magnetic.  

A thin section was prepared to permit detailed microscopic examination in transmitted 

polarised light of three rock chips.  

In thin section, this slide consists of three centimetre-sized rock chips that are petrographically 

very similar. All chips are of an unusually oxide-rich ferro-gabbroic orthocumulate in which 

cumulus crystals of prismatic plagioclase and clinopyroxene (augite) are set in relatively 

voluminous intercumulus material dominated by opaque Fe-Ti oxide(s). The modal percentage 

of intercumulus Fe-Ti oxide material varies from chip to chip from between about 20 and 35%; 

without reflected light it is not possible to diagnose the nature of the Fe-Ti oxide making up the 

interstitial material, but it almost certainly to be Ti-magnetite.  

Plagioclase crystals vary from 0.5 – 2 mm long, are mainly stout to tabular prisms with very 

little or no compositional zoning, and they all show a narrow rim of pale brown hornblende 

where they abut the intercumulus Fe-Ti oxide. All plagioclase crystals are fresh, and many 

carry small blebby inclusions of augite, indicating simultaneous growth of these two phases, 

but no inclusions of Fe-Ti oxide occur within the plagioclase, suggesting it crystallised after 

plagioclase (as supported by its restriction to the intercumulus domains of this rock). Augite 

crystals are also subhedral (0.5 - 1.5 mm long) prisms in which up to 60% of each crystal may 

be rimmed and replaced by pale brown late magmatic hornblende, and sometimes the latter 

minerals forms a chequerboard late magmatic alteration growth through some augite crystals. 

A few small, reacted and altered former olivine crystals are present, characterised by the 

‘cellular’ texture defined by trails of magnetite in altered serpentine. A distinctive feature of 

this rock is the occasional presence of distinctive symplectites of wormy Fe-Ti oxide in pale 

brown hornblende or a low-birefringent colourless pyroxene. These usually occur interstitially 

to the main cumulate grains and may be due to late magmatic oxidation-breakdown of former 

olivine crystals.  

Comments and Interpretations  
The supplied rock chip sample (labelled AD3) from the Mundubbera area is describable as 

ferro-gabbro, an unusual cumulate which must be derived from a particularly evolved, 

iron-rich ferro-tholeiitic basaltic magma. The texture suggests that the intercumulus melt in 

this rock was not a silicate melt, but an iron oxide melt. Similar textures and rocks occur in the 

upper, late crystallising parts of some iron-rich tholeiitic MAY, 2010 3 Hm100501t  
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intrusions such as the Panzihua intrusion in western China, in which iron oxide (Ti-magnetite) 

rich layers are mined for iron, titanium and vanadium. MAY, 2010 4 Hm100501t  
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Sample Number : AD5RC Date Received : 14/04/10  

Sample Type : Rock chips  

Location : Mundubbera Area  

Work Requested Petrographic analysis  

Identification Anorthosite  

Description  
The supplied sample consisted of a few rock fragments of dark grey crystalline rock of igneous 

appearance.  

A thin section was prepared to permit detailed microscopic examination in transmitted 

polarised light of a larger rock chip.  

In thin section, this slide consists of a rock chip which is seen to be an anorthosite cumulate 

rock in which a small percentage (about 5%) of the cumulus grains are chloritized augite, or 

brown hornblende. The intercumulus material makes up about 8 - 10% of the rock and is 

entirely an Fe-Ti oxide phase which appears to have been (as in the previous slide AD3) an 

Fe-Ti oxide melt that filled all interstitial areas of the plagioclase-dominated crystal 

framework.  

Plagioclase crystals are fresh, mainly subhedral stout to elongate prisms mainly around 1 mm 

long, but occasionally as long as 2 mm, and they show minimal compositional zoning. 

Chlorite-altered former augite crystals are invariably smaller than 0.8 mm long and sit 

interstitially to the cumulus plagioclase grains. Hornblende is pale brown and also interstitial, 

but sometimes forms optically continuous (oikocrystic) grains that enclose a few cumulus 

plagioclase crystals. Where the rock is cut by narrow micro-shears, rather messy brown biotite 

aggregates have developed close to the shears, suggesting significant fluid movement 

accompanied fracturing and shearing of this rock.  

Comments and Interpretations  
The supplied rock chip sample (labelled AD5RC) from the Mundubbera area is describable as 

anorthosite, a gabbroic igneous rock in which plagioclase makes about 90% by volume of the 

rock. Although significantly less abundant than in the preceding sample, the distinctly 

interstitial nature of the Fe-Ti oxide intercumulus material in this rock again resembles a 

texture formed by percolation of an Fe-Ti oxide melt through a plagioclase-dominant crystal 

framework. Interlayering of more or less anorthitic plagioclase layers with ferro-gabbros 

characterises some intrusions, such as Panzihua intrusion in western China, and indicates a 

very evolved, iron-rich tholeiitic basaltic magma. MAY, 2010 5 Hm100501t  
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Sample Number : AD5DC Date Received : 14/04/10  

Sample Type : Powdered rock chips  

Location : Mundubbera Area  

Work Requested Petrographic analysis  

Identification Monzo-gabbro  

Description  
The supplied drill cutting sample consisted of a fine powdered dust of dark grey appearance.  

A thin section was prepared to permit detailed microscopic examination in transmitted 

polarised light of a sub-sample of the drill cuttings.  

In thin section, the slide is made up of quite small rock chips from 5 mm largest to mainly 

smaller than 2 mm across, many as individual mineral grains. The largest chips are 

biotite-bearing meta-gabbroic cumulate rocks with actinolite and chlorite-altered former 

pyroxene grains, plagioclase that is riddled with biotite and chlorite, and interstitial and quite 

common opaque oxides that show strong leaching of magnetite and residual skeletal ilmenite 

exsolution lamellae. Stout apatite prisms and the common primary biotite suggest that these 

may have been monzo-gabbroic cumulates.  

Much of the smaller chip population consists of single grains or aggregates of a few grains and 

these are dominated by fresh plagioclase crystals to about 2 mm long, most of the compound 

grains being intergrown chlorite and actinolite-altered former mafic silicates. Several chips of 

anorthosite petrographically very similar to the preceding sample are present, and quite a 

number of individual fresh, brown biotite crystals are present. A number of fresh or partly 

actinolite-altered augite grains to about 1 mm across are also present, and common small 

opaque oxide grains also occur.  

Although most of the individual feldspar crystals and crystal fragments are fresh plagioclase, a 

significant number of untwinned grains with minor sericite speckling appear to be orthoclase, 

and a few have attached quartz, suggesting a granophyre or granitic protolith for these chips.  

Comments and Interpretations  
The supplied rock cutting sample (labelled AD5DC) from the Mundubbera area is describable 

as monzo-gabbro, an igneous rock with composition between syenite and gabbro in which 

plagioclase is dominant and makes up between 60 - 90% of the total feldspar content. In 

summary, the majority of chips and individual crystals in this slide appear to derive from a 

variably altered monzo-gabbroic cumulate rock, probably with affinities to the gabbroic rocks 

previously described (in samples AD3 and AD5RC). However, the not uncommon occurrence 

of orthoclase and quartz grains, sometimes together as lithic chips, suggests a more felsic 

granophyre or granitic rock may have also been sampled. MAY, 2010 6 Hm100501t  
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Sample Number : R8 Date Received : 14/04/10  

Sample Type : Hand specimen  

Location : Mundubbera Area  

Work Requested Petrographic analysis  

Identification Mafic granulite  

Description  
The supplied hand specimen sample consisted of a hard, robust, broadly medium dark-grey, 

finely crystalline rock of banded metamorphic appearance.  

A thin section was prepared to permit detailed microscopic examination in transmitted 

polarised light of the rock specimen.  

In thin section, the rock is seen to be a relatively fine-grained mafic granulite with an average 

grainsize around 0.1 - 0.2 mm. It shows irregular macro-scale banding on a sub-centimetre 

scale, with layers in which the major mafic silicate is clinopyroxene, and others in which it is 

hornblende. Grainsize changes also occur in rather irregular manner across the slide, with 

occasional narrow bands in which the crystal size reaches almost 1 mm long.  

In the clinopyroxene-rich granulite bands, anhedral pale green augite occurs as equant, 

anhedral to subhedral crystals, often in clusters and trails of numerous small crystals, 

intergrown with anhedral to subhedral plagioclase and common (about 5%) small opaque 

oxides. The latter occurs commonly within both augite and plagioclase grains.  

Quite irregular bands are present in which plagioclase and opaque oxides are similarly 

abundant to the augite-bearing bands, but in which augite abundance diminishes with the 

increasing presence of khaki hornblende, also present as anhedral small (<0.2 mm across) 

equant grains. This is not a reaction relationship, as augite and hornblende are frequently in 

contact with equilibrium grain boundaries. The mineralogy of the coarser bands (usually only a 

few crystal widths wide) is identical to the adjacent plagioclase-augite-hornblende-opaque 

oxide granulites, and occasional quite large irregular titanite (sphene) crystals are present.  

.  

Comments and Interpretations  
The supplied rock sample (labelled R8) from the Mundubbera area is describable as mafic 

granulite, a metamorphic rock. It is interpreted to be low to medium-granulite facies 

meta-mafic granulite for which the protolith was presumably a basaltic or doleritic rock. MAY, 

2010 7 Hm100501t  
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Sample Label : DYKE Date Received : 14/04/10  

Sample Type : Hand specimen  

Location : Mundubbera Area  

Work Requested Petrographic analysis  

Identification Lamprophyre  

Description  
The supplied hand specimen sample consisted of an intensely altered, superficially weathered, 

broadly pale pinkish-grey, finely crystalline igneous rock of thinly banded appearance.  

A thin section was prepared to permit detailed microscopic examination in transmitted 

polarised light of the rock specimen.  

In thin section, the rock is seen to be a strongly altered murky rock dominated by pale clays, 

with almost no textural or mineralogical preservation. Most of the rock is a very fine-grained 

pale brown messy clay-rich intergrowth with no textural detail whatsoever. However scattered 

irregularly through the thin section are tiny spherical to ovoid bodies always smaller than 0.2 

mm across, which have a zoned structure composed of radial fibrous quartz, strongly 

reminiscent of spherulites in felsic lavas.  

Comments and Interpretations  
The supplied rock sample (labelled DYKE) from the Mundubbera area is describable as 

lamprophyre, a fine-grained hypabyssal rock, occurring typically in thin dykes or sills. They 

are very commonly intensely altered. The other possibility for the protolith of this intensely 

altered rock is that it was an originally glassy, completely aphyric, felsic rock in which 

scattered spherulites developed during cooling and devitrification. If it came from a dyke, as 

the name indicates, it must have been a quite thin dyke to have quenched to a glassy, spherulitic 

texture. MAY, 2010 8 Hm100501t  



 

36 

 

Sample Number : 1 Date Received : 14/04/10  

Sample Type : Hand specimen  

Location : Mundubbera Area  

Work Requested Petrographic analysis  

Identification Lamprophyre  

Description  
The supplied hand specimen sample consisted of a strongly weathered, broadly 

pinkish-orange, finely crystalline igneous rock.  

A thin section was prepared to permit detailed microscopic examination in transmitted 

polarised light of the rock specimen.  

In thin section, the rock is seen to be strongly weathered, medium-grained holocrystalline 

igneous rock that clearly lacks quartz, and is dominated by 1 – 4 mm long, prismatic, altered 

plagioclase phenocrysts in a messy brown groundmass. The plagioclase phenocrysts make up 

about 15% of this rock and are altered to a heterogeneous mixture of albite and very 

fine-grained clay. In several places, the plagioclase phenocrysts are aggregated into 

multi-crystal clots. The only other phenocryst phase is represented by sparse, 0.5 mm long 

red-brown, quite elongate crystals rather reminiscent of thoroughly altered biotite. Common 

equant small micro-phenocrysts of formerly opaque oxides are now composed of 

limonite/goethite.  

The groundmass of this rock consists of a fairly fine-grained but originally holocrystalline 

intergrowth of plagioclase with one or more volumetrically subordinate former mafic phases, 

and very minor interstitial quartz. It is now peppered with red, iron-stained clay and the 

primary texture is barely discernible. Occasional small apatite prisms are still fresh.  

Comments and Interpretations  
The supplied rock sample (labelled 1) from the Mundubbera area is interpreted to be 

porphyritic micro-diorite, a shallowly intruded intermediate igneous rock. Although the 

textural and mineralogical destruction of this sample (mainly due to intense weathering and 

oxidation) precludes confident assessment of its protolith composition, the paucity of quartz in 

the groundmass, and sparse former mafic phenocrysts, suggests that this was probably of 

broadly andesitic composition. The holocrystalline texture suggests that it may have been a 

plagioclase-phyric micro-diorite dyke. MAY, 2010 9 Hm100501t  
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Sample Number : RC2 Date Received : 14/04/10  

Sample Type : Hand specimen  

Location : Mundubbera Area  

Work Requested Petrographic analysis  

Identification Banded mafic granulite  

Description  
The supplied hand specimen sample consisted of a hard, robust, finely crystalline rock of 

banded metamorphic appearance consisting of broadly medium dark-grey colours with thin 

pale grey layers.  

A thin section was prepared to permit detailed microscopic examination in transmitted 

polarised light of the rock specimen.  

In thin section, the rock is seen to be a heterogeneous (both texturally and mineralogically), 

fine-grained mafic granulite with quite irregular mineralogical and grainsize banding, which is 

folded and disrupted. Most of the rock consists of variable proportions of four major minerals, 

plagioclase, colourless augite, khaki hornblende and small equant opaque oxides. Plagioclase 

is always dominant among these phases, but the abundances of augite and hornblende vary 

significantly across the slide. In places, bands composed of hornblende, plagioclase and minor 

opaque oxides form the greater part of the rock, which is essentially amphibolite in these areas. 

It is difficult to rule out that some of the fine-grained feldspar might be orthoclase, as many 

grains lack albite twinning.  

Striking sharp changes in texture, grainsize and mineralogy occur across this thin section, and a 

few 3 – 5 mm long patches composed of coarse plagioclase, titanite and interstitial epidote 

indicate limited retrogression is responsible for at least some of this variation. Another similar 

coarse patch contains significant carbonate overprinting of the original mineralogy.  

Comments and Interpretations  
The supplied rock sample (labelled RC2) from the Mundubbera area is describable as banded 

mafic granulite, a metamorphic rock. It has a primary mineralogy suggesting crystallization 

around the amphibolite facies to granulite facies transition, and subsequent retrogression to the 

epidote-amphibolite facies conditions. The protolith was a mafic igneous rock, broadly basaltic 

or doleritic. MAY, 2010 10 Hm100501t  
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Sample Label : RC3 Date Received : 14/04/10  

Sample Type : Hand specimen  

Location : Mundubbera Area  

Work Requested Petrographic analysis  

Identification Trachyte  

Description  
The supplied hand specimen sample consisted of an intensely altered and weathered, broadly 

pale pinkish-orange, finely crystalline igneous rock.  

A thin section was prepared to permit detailed microscopic examination in transmitted 

polarised light of the rock specimen.  

In thin section, the rock is seen to be a weathered and altered, fairly fine-grained but 

holocrystalline, felsic igneous rock that is quite difficult to diagnose with confidence. It 

consists mainly of an aphyric intergrowth of relatively sericite and clay-altered feldspars with 

an original patchy, fine-grained mosaic texture. Where ‘best’ preserved, the feldspars appear to 

lack twinning, and are likely to be altered orthoclase. There is no interstitial quartz, nor former 

mafic phases in this rock. There is a suggestion, from a moderate grain elongation in one 

direction, that this rock may have had a weak fabric.  

Comments and Interpretations  
The supplied rock sample (labelled RC3) from the Mundubbera area is describable as trachyte, 

a sub-volcanic felsic or intermediate rock. The geological context (outcrop?) of this sample 

may be more helpful than this thin section in determining its protolith. The apparent absence of 

quartz and mafic phenocrysts and dominance of orthoclase suggests that it might be a trachytic 

dyke, but there is little convincing support for this interpretation. MAY, 2010 11 Hm100501t  
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Sample Label : RC4 Date Received : 14/04/10  

Sample Type : Hand specimen  

Location : Mundubbera Area  

Work Requested Petrographic analysis  

Identification Quartz trachyte  

Description  
The supplied hand specimen sample consisted of an intensely altered and weathered, broadly 

pale greyish-orange, finely crystalline igneous rock.  

A thin section was prepared to permit detailed microscopic examination in transmitted 

polarised light of the rock specimen.  

In thin section, the thin section bears some strong resemblances to the preceding very altered 

rock, but fortunately retains some useful petrographic features that may also clarify the nature 

of the preceding sample. This is clearly a very weathered and altered, sparsely feldspar-phyric 

intermediate lava or shallow dyke rock in which <1% of small, tabular feldspar phenocrysts (to 

0.4 mm long) are set in a murky, altered groundmass. The mainly clay-altered feldspar 

phenocrysts appear to have been mostly either untwinned or show a single simple twin, 

suggesting that they may have been sanidine. However some multiply-twinned plagioclase 

phenocrysts are also present, with variable very fine-grained clay-sericite alteration. There 

were no mafic phenocrysts in this rock.  

The groundmass of this rock is a murky, altered intergrowth of tiny feldspar microlites and 

rather murky fine-grained quartzo-feldspathic material, perhaps developing from devitrified 

glass. The groundmass is pervaded by red-brown clay and contains common (about 3 - 5%) 

quite irregular small vughs or holes now filled by relatively coarse-grained polycrystalline 

quartz.  

Alteration is mainly due to surficial weathering and oxidation, although a short veinlet 

composed of oxidised pyrite cubes and quartz is present at one end of the thin section, 

suggesting that the rock had suffered limited hydrothermal alteration.  

Comments and Interpretations  
The supplied rock sample (labelled RC4) from the Mundubbera area is describable as quartz 

trachyte, a sub-volcanic felsic or intermediate rock. There are strong textural and alteration 

style similarities between this rock and the preceding thin section (RC3) to suggest that they 

are related. If this is the case, the slightly coarser-grained and obviously holocrystalline 

groundmass of RC3 suggests that it may represent the interior of a dyke or small intrusion 

whereas RC4 comes from the margin of the same body, which would be a dyke of felsic to 

intermediate composition. MAY, 2010 12 Hm100501t  
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Sample Number : RC5 Date Received : 14/04/10  

Sample Type : Hand specimen  

Location : Mundubbera Area  

Work Requested Petrographic analysis  

Identification Greenstone  

Description  
The supplied hand specimen sample consisted of a hard, robust, broadly light olive-grey to 

greenish-grey, finely crystalline rock of metamorphic appearance.  

A thin section was prepared to permit detailed microscopic examination in transmitted 

polarised light of the rock specimen.  

In thin section, the rock is seen to be a texturally rather heterogeneous greenschist with a weak 

to moderate foliation defined by alignment of acicular actinolitic hornblende. The rock consists 

of four major phases, plagioclase, actinolite or actinolitic hornblende, quartz, and magnetite, 

and minor phases include chlorite, epidote and occasional apatite prisms. Most of the rock is a 

fairly fine-grained intergrowth of quartz, albite, actinolite and minor orthoclase, with the albite 

forming scattered, rather ragged subhedral porphyroblasts only slightly larger than the 

surrounding rock. Although most magnetite occurs as fairly evenly distributed tiny equant 

crystals through the rock, it also forms quite common notably larger porphyroblasts to about 

0.3 mm across. All actinolite occurs as elongate acicular crystals mainly aligned parallel with, 

and partly defining, the foliation.  

Very irregular patches to almost 8 mm long and a few millimetres wide are present, composed 

largely of coarse polycrystalline quartz and some albite and interstitial chlorite, and both these 

and the minor anhedral epidote granules occur with their long axes aligned parallel to the 

foliation. In the quartzose patches, the habit of the chlorite is particularly reminiscent of biotite 

precursor crystals.  

Comments and Interpretations  
The supplied rock sample (labelled RC5) from the Mundubbera area is describable as 

greenstone, a lower grade metamorphic rock. This thoroughly recrystallised rock probably 

represents an intermediate composition protolith metamorphosed at low amphibolite facies 

conditions, then slightly retrogressed to a greenschist facies assemblage. There is no textural 

information preserved to inform about the nature of the protolith. MAY, 2010 13 Hm100501t  
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Sample Label : R6 Date Received : 14/04/10  

Sample Type : Hand specimen  

Location : Mundubbera Area  

Work Requested Petrographic analysis  

Identification Rhyolite  

Description  
The supplied hand specimen sample consisted of an intensely altered and weathered, soft, 

broadly pale yellowish -grey, finely crystalline igneous rock.  

A thin section was prepared to permit detailed microscopic examination in transmitted 

polarised light of the rock specimen.  

In thin section, the rock is seen to be a fairly altered, formerly glassy felsic lava with sparse 

euhedral quartz phenocrysts in a quenched, spherulitic-textured groundmass. The three or four 

quartz phenocrysts are quite euhedral and all smaller than 1 mm across. These are set in a 

strongly spherulitic groundmass in which the spherulites vary from quite abundant to 

coalescing, and they are set in a devitrified glassy groundmass that shows a micro-snowflake 

texture in places. Spherulites retain their radiating fibrous structure and are always smaller than 

0.1 mm in diameter. The feldspar component of the spherulites has altered to ultrafine-grained 

clay, giving the spherulites their pale brown colouration.  

Comments and Interpretations  
The supplied rock sample (labelled R6) from the Mundubbera area is describable as rhyolite, a 

acid volcanic rock. Although slightly different petrographically than this quartz-phyric rock, 

RC3, and sparsely plagioclase-phyric RC4 bear strong petrographic similarities to this sample, 

particularly with respect to the distinctive brown spherulitic groundmass. All were probably 

broadly comagmatic, glassy lavas or thin, shallow dykes of rhyolitic or rhyo-dacitic to 

intermediate composition. Alteration appears to be mainly due to weathering and near-surface 

oxidation rather than hydrothermal alteration. MAY, 2010 14 Hm100501t  
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Sample Label : R7 Date Received : 14/04/10  

Sample Type : Hand specimen  

Location : Mundubbera Area  

Work Requested Petrographic analysis  

Identification Rhyolite  

Description  
The supplied hand specimen sample consisted of a weathered but still hard and robust, broadly 

pinkish -grey, finely crystalline igneous rock.  

A thin section was prepared to permit detailed microscopic examination in transmitted 

polarised light of the rock specimen.  

In thin section, the rock is seen to be another quite weathered formerly glassy felsic lava or 

shallow intrusive rock with strong petrographic similarities to R6. It is a formerly glassy felsic 

lava with sparse euhedral quartz phenocrysts in a quenched, spherulitic-textured groundmass. 

The quartz phenocrysts are quite euhedral and all smaller than 1 mm across. These are set in a 

strongly spherulitic groundmass in which the spherulites vary from quite abundant to 

coalescing, and they are set in a devitrified glassy groundmass that shows a micro-snowflake 

texture in places. Spherulites retain their radiating fibrous structure and are always smaller than 

0.1 mm in diameter.  

Comments and Interpretations  
The supplied rock sample (labelled RC7) from the Mundubbera area is describable as rhyolite, 

a acid volcanic or sub-volcanic rock. It is petrographically similar to R6 and slightly different 

petrographically to RC3, and sparsely plagioclase-phyric RC4. They were probably broadly 

comagmatic, glassy lavas or thin, shallow dykes of rhyolitic or rhyo-dacitic to intermediate 

composition. Alteration appears to be mainly due to weathering and near-surface oxidation 

rather than hydrothermal alteration.   
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