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Summary 
This is the Final report for EPM 25177 Mt Victoria, providing a summary of exploration conducted during 
the duration of the tenure from 26th August 2014 to 16th December 2020. 

An overlying application (EPM 27098) was granted on the 16th of December 2020 to GBM and EPM 25177 
was subsequently surrendered under Conditional Surrender conditions. 

EPM 25177 formed part of GBM’s Mount Morgan porphyry copper-gold project. The Mount Morgan 
Project was explored as an entire system rather than individual tenement packages. 

The Company’s Mount Morgan Project tenements surround the world-class Mt Morgan Au Cu deposit 
which produced in excess of 8 million ounces of gold and 400,000 tonnes of copper. Recent work by GBM 
with world renowned porphyry consultant Greg Corbett of CMC Consulting, led to the re-classification of 
Mt Morgan as a porphyry-related deep epithermal style deposit. 

Work completed by GBM during the licence period consisted of extensive historical data review and 
interpretation including a number of field excursions and the collection of rock chip samples. 
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1 INTRODUCTION 
This is the Final report for EPM 25177 Mt Hoopbound, providing a summary of exploration conducted 
during the duration of the tenure from 26th August 2014 to 16th December 2020. 

EPM 25177 formed part of the Mount Morgan project.  Tenements within the Mount Morgan project were 
becoming fragmented creating issues with a whole project exploration strategy. A decision was made in 
2018 to consolidate all tenements into three overarching tenements which now exist as EPM 27096 (Mt 
Morgan West), EPM 27097 (Mt Morgan East) and EPM 27098 (Mt Morgan Central). EPM 18812 was 
conditionally surrendered as part of the application process for EPM 27098. 

 
Figure 1. Tenement location map showing new EPM application areas approved under Conditional 
Surrender conditions (Mt Morgan Central EPM 27098 is Area 2). 
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2  TENEMENT STATUS AND LOCATION 
EPM 25177 Mt Victoria comprises a single sub-block.  The tenement was located in central Queensland and 
occurs within the Mount Morgan 1:100 000 sheet (8950), in the Rockhampton shire.  The MGA zone is 56 
and the sub-blocks are described below. 

 

BIM Code Block Sub-block 

ROCK 3101 V 

   Table 1: Sub-block details 

 

 
Figure 2. Mt Victoria EPM 25177 single sub-block in blue prior to approval of EPM27098. 

Mt Victoria is conveniently located near the historic mining centre of Mount Morgan and the regional 
centre of Rockhampton.  Access within the tenement area is generally good; however, tracks and roads 
may be cut by streams during the wet season (usually December to March).  Access to the tenement area 
is via Showground Rd, off the Burnett Hwy.  Station tracks and a recently upgraded power line trail allow 
access to most prospect areas.  
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3  EXPLORATION RATIONALE 
GBM’s primary exploration target in Queensland and more specifically the Mount Morgan area are large 
tonnage, profitable gold (+1 million ounce) or copper-gold deposits associated with intrusive related 
hydrothermal systems.  Initially open pit targets would be sought, but underground targets will also be 
explored.  Regions of high crustal abundance of gold continue to be fertile areas for large gold discoveries 
especially old mining camps (eg. Kalgoorlie, Charters Towers).  GBM considers the Mount Morgan area to 
potentially be one of these areas, and therefore highly prospective for these types of systems and 
additional large tonnage gold and copper-gold deposits.  

3.1 Mount Morgan Style Gold-Copper Deposits 

The Mount Morgan gold-copper deposit has produced more gold than any other individual deposit in 
eastern Australia to date. The orebody was hosted by a sequence of acid volcanic rocks and sediments 
occurring as a roof pendant (the Mount Warner Volcanics) in the late Middle Devonian Mount Morgan 
Trondhjemite (377 ± 5 Ma).  

The origin of the Mount Morgan orebody has been debated since its discovery in 1882. Prior to 1968, 
structurally controlled replacement associated with the Mount Morgan Trondhjemite (formerly referred to 
as a tonalite) was the dominant hypothesis. From petrographic studies, Cornelius (1968) suggested it was a 
breccia pipe related to an underlying porphyry copper deposit of Permian age. Taube (1986) concluded 
from the form and geologic setting of the orebody that it was a volcanogenic massive sulfide (VMS) 
deposit.  

More recent research describes the orebody as a volcanic-hosted massive sulfide (VHMS) deposit, 
supported by petrographic studies that show contact metamorphism of ore. If the orebody is interpreted 
as a VMS or VHMS deposit, then exploration should be directed toward appropriate volcano-sedimentary 
rock assemblages in the same region, especially those of a similar age. This principal has guided explorers 
(without success) for the past 20 years. Independent Geologist’s Report for GBM Resources Limited to 
account for the high proportion of felsic rocks in the Mount Warner Volcanics and Mount Morgan 
Trondhjemite, Murray & Blake (2005) propose that the Mount Morgan region was centred on a major low-
K rhyolitic volcano like the volcanoes along the Izu-Bonin Arc in Japan. The scale of this volcanism would 
have been sufficient to distribute rhyolitic lavas and tuffs over the whole area now occupied by the Mount 
Warner Volcanics. 

The formation of the Mount Morgan gold-copper deposit was clearly related to the long-lived felsic 
magmatism represented by the Mount Warner Volcanics and Mount Morgan Trondhjemite. Without this 
anomalous magmatism in an oceanic island arc setting, there would be no orebody.  Murray & Blake 
(2005) believe that the Mount Morgan deposit formed within or beneath a caldera similar to that at Myojin 
Knoll volcano in the Izu-Bonin Arc, an idea that shares some common features with the model proposed by 
Taube (1986) involving cauldron subsidence and resurgence. The size of the Myojin Knoll caldera, 667 km, 
is sufficient to incorporate the whole of the complex geology around the Mount Morgan mine. From field 
and laboratory studies, Troll et al. (2002) concluded that long-lived calderas recording a number of 
eruptive events are likely to have collapsed in a piecemeal fashion rather than as a simple piston. 
Differential block subsidence resulting from piecemeal collapse produces a complex horst and graben 
structure and can readily explain faulting and thickness variations in the mine area. Faults generated during 
piecemeal caldera collapse could have focused fluid flow and been instrumental in forming the orebody 
(Stix et al. 2003). The massive-sulfide deposit could have formed on the caldera floor, like the gold-rich 
Kuroko deposit at Myojin Knoll (Fiske et al. 2001), or by replacement below the sea floor, or by a 
combination of these. 
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4 REGIONAL GEOLOGY 
The Mount Morgan project occurs within the northern part of the Yarrol Province, an early 
tectonostratigraphic sequence of the New England Orogen, near the boundary of the Rockhampton 
Subprovince (Carboniferous – Permian) and Capella Creek Subprovince (Early Devonian - Middle Devonian).  

The project area is dominated by a mostly conformable succession of Mid Devonian Capella Creek Group 
shallow-marine oceanic island arc volcaniclastic sediments.  The Devonian stratigraphic sequence is folded 
into a major regional anticline with the axis trending south east for up to 70 km. The core of the anticline is 
defined by the Early Devonian Mount Dick Beds, Mid Devonian Mount Warner Volcanics and the Late 
Middle Devonian Raspberry Creek Formation. The anticline is considered to be of major metallogenic 
significance as the Mount Morgan mine and several Permian porphyry copper type prospects all occur 
along or near its axis. 

The Mid Devonian Mount Warner Volcanics hosts the Mount Morgan Au-Cu deposit which is locally 
referred to as the Mine Corridor Volcanics.  The Mount Warner Volcanics are dominated by coarse-grained 
tuffaceous sandstone, massive crystal-rich pumiceous volcaniclastic deposits, silicified rhyolite and mass-
flow deposits with lesser jasper, tuffaceous mudstone, siltstone and sandstone, limestone lenses/bands, 
and domes or lava flows of quartz-feldspar porphyries (Hayward, Blake, Messenger, & Taube, 1999).  
Previous work has distinguished five informal units within the Mine Corridor Volcanics (Taube, Mawson, & 
Talent, 2005): 

1. The Footwall Sequence (stratigraphically lowest) consisting of altered andesitic breccias 
(hyaloclastites) and sediments. 

2. The Banded Mineralised Sequence further subdivided into three units: 

2a. Lower Banded Mineralised Sequence, a complex of interbedded sediments and crenulated 
cherty lavas with strata-bound sub ore grade mineralization of VHMS style over a length of 2 
km;  

2b. The Middle Mass-flow Unit, a single, graded, quartz-rich mass-flow unit, seemingly without 
lenses or clasts of limestone; and   

2c. The Upper Banded Mineralised Sequence, a conspicuously jasper-rich package of sediments, 
acid lava and peperites with minor limestone. 

3. The Hanging Wall Sequence, a series of submarine mass flows similar in lithology and strati-
graphic sequence to the Upper Mine Sequence at Mount Morgan. 

The presence of fossil conodonts within a drill core sample from within the Mine Corridor Volcanics 
suggests an Eifelian age (lower Mid Devonian, dated at 385-381 Ma) of these units (Taube, Mawson, & 
Talent, 2005).  The Mount Warner Volcanics are likely to be cogenetic with the intrusion of the Mount 
Morgan Trondhjemite (Hayward, Blake, Messenger, & Taube, 1999) which has been dated between 379.9 
± 4.27 Ma (isotopic, U/Pb-Pb/Pb ion probe) and 364 ± 7 Ma (isotopic, K/Ar) (Jell, 2012).  The Mount 
Morgan Trondhjemite forms a larger South-East trending belt that extends up to 25 km south of the Mount 
Morgan exposure.  

The upper andesite sequence of the Capella Creek group identified as the Mid Devonian Raspberry Creek 
Formation (previously the Capella Creek beds) conformably overlies the Mount Warner Volcanics. This unit 
is predominantly comprised of basaltic to andesitic sourced mass flow conglomerates and volcaniclastic 
sandstone, lavas, and minor silicified siltstone and fossiliferous limestones. A shallow marine environment 
is suggested by the presence of autochthonous limestones with diverse coral species observed during 
previous mapping. 
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Unconformably overlying the Raspberry Creek Formation are the Mount Alma Formation and the Mount 
Hoopbound Formation (Previously mapped as two distinct units: Dee Volcanics & Boulder Creek Grit), 
which form part of the Rockhampton sub-province.  Both units are speculated to represent mature island-
arc deposits and are at least partly equivalent in locations.  The Late Devonian - Early Carboniferous Mount 
Alma Formation is dominated by thinly interbedded fine-grained sandstone and siltstone and thick beds of 
conglomerate with andesitic to dacitic clasts, and siltstone rip-up-clasts.  The Late Devonian Mount 
Hoopbound Formation is predominantly comprised of andesitic to dacitic flows, tuffaceous sandstone, 
abundant granitoid clasts and basal volcaniclastic polymictic agglomerates with minor ignimbrites, basaltic 
lavas and rare hyaloclastite and locally fossiliferous limestones (Hayward, Blake, Messenger, & Taube, 
1999). 

Two igneous complexes, the Kyle Mohr Igneous Complex and the Bouldercombe Igneous Complex intrude 
the broader Mount Morgan area are inferred to be of Late Permian age of Kirkegaard and others (1970).  
Both units host a complex suite of bimodal granite to gabbro intrusions, with the Kyle Mohr Igneous 
Complex predominantly granodiorite, with a dioritic to gabbroic ring up to 2km wide.   The felsic phase of 
the Kyle Mohr Igneous Complex has been dated by U-Pb zircon to 270.6 Ma ± 3.7 (Fanning, 2012). Ford and 
others (1976) dated the Bouldercombe Igneous complex at 250 Ma (Late Permian), while granodiorite from 
Moonmera and Gracemere were dated at 235 Ma by Webb and McDougall (1968). The source magma of 
the Bouldercombe Complex is believed to be derived by partial melting of oceanic lithosphere that was 
subducted beneath the eastern margin of Queensland during the late Permian (Korsch et al). 

Ultramafic rocks intrude all the above units, mainly as dykes, but also as small plugs and layered gabbro 
complexes as at Bucknalla, described by Carrigg and others (1989) and Eulogie Park, being of probable Late 
Permian age. A trachy-andesite dyke in the Mount Morgan Mine was dated at 230 Ma by Webb and 
McDougall (1968). 

Open folding and high angle reverse faulting probably occurred during the Late Permian-Early Triassic and 
the area was stabilised. Erosion and peneplanation followed, with fluviatile sands deposited 
unconformably over the older rocks forming flat lying, horizontal mesas, outliers of the Jurassic Razorback 
Beds consist of a lower sequence of sandstone, thin conglomerate beds, claystone and siltstone, followed 
by an upper sequence comprised of sandstone with minor siltstone and claystone interbeds. 

Trachyte-rhyolite intrusives, flows and tuffs are present in the north-west of the project area at Mt. Hay 
where gemstone thunder egg deposits are mined. Kay (1989) considers these terrestrial volcanics to be 
100-140 Ma or Late Cretaceous in age. Flat lying basalt, non-vesicular, also unconformably overlies the 
older rock units and is assigned a Late Cretaceous age. Laterite with conglomerate is associated with this 
unit, being sporadically developed on ridge tops and in the upper reaches of some creeks. 

Like the majority of eastern Australia, the dominant structural fabric and geological rock boundaries are 
defined by north-west trending elongate geological segments defined primarily on the basis of rock types 
and age distribution. Many of the regions mineralised domains are located in gross cross cutting trends or 
linears often in a north-west or north-east direction. 

The regional geology and magnetics are shown in Figures 3 and 4 below. 
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Figure 3. Regional geology and GBM Resources prospects with new EPMA polygons (‘2’ = Mt Morgan 
Central – EPM 27098) 
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Figure 4. Regional magnetics and GBM Resources prospects with new EPMA polygons (‘3’ = Mt Morgan 
East – EPM27097). 

5 MINERALISATION 
Mineralisation in the district is not only restricted to the Devonian Mt Morgan Au Cu deposit. At 
Moonmera, Limonite Hill and Struck Oil prospects, Permo-Triassic porphyry granodiorites are associated 
with sub-economic Cu-Mo mineralisation. This style of mineralisation has historically received extensive 
attention but in recent years the exploration effort on these porphyry systems has been limited. 

Magnetite metasomatism is evident in outcrop and on aeromagnetic images in areas marginal to the 
intrusive contact at Struck Oil and along the eastern contact of the Mt Morgan Tonalite. A similar 
magnetite metasomatism appears to have occurred where susceptible lithologies within the lower unit of 
the Capella Creek Formation lie close to the Mt Morgan Tonalite i.e., Ironstone Extended Prospect. 
Similarly, scattered Au mineralisation is typically associated with Permo-Carboniferous intrusive complexes 
often indicated by zones of anomalously low magnetic susceptibility. 

Mt Morgan Gold Mine 

The Mt Morgan Gold Mine was in full production from 1883 until July 1981, over which time it produced 
50 million tonnes of ore containing 1.2 million ounces of silver, 400,000 tonnes of copper and 8.4 million 
ounces of gold.  For some time the Mount Morgan ore body was the largest single lode gold deposit in 
Australia and at periods during its early history was the largest gold mine in the world (Ulrich, Golding, 
Kamber, Khin Zaw, & Taube, 2002).  
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The Mount Morgan deposit is hosted by a roof pendant of thermally metamorphosed volcaniclastic, 
siliciclastic and carbonate rocks within the Mount Morgan Trondhjemite, which is at most several million 
years younger than the host sequence (Taube A, 1986). 

The Mount Morgan orebody is broadly defined by at least two mineralised zones: 

• Stratabound Slag Heap and Car Park deposits, both hosted within a sequence of Mid Devonian 
volcaniclastic mass flow sediments. Recently discovered and undeveloped ore zones.  The presence 
and understanding of both deposits is based solely on drill core. The stratabound nature of this ore 
type is strong evidence to support a VMS influence on, or at least presence, at the Mount Morgan 
deposit.   

• The massive sulfide Main Pipe and Sugarloaf siliceous stringer orebodies have been well studied and 
have been extensively mined. Main Pipe massive sulphide host low background gold compared to 
the overprinting Sugarloaf deposit which is defined by vein-related high grade Cu–Au mineralisation 
including telluride minerals (Ulrich, Golding, Kamber, Khin Zaw, & Taube, 2002). 

The Mount Morgan Mine orebody has a dominant Cu, Au, Mo signature, with accessory Te, Zn, Bi, Sb, Pb 
and As, and trace Sn and W (Lawrence, 1974). Low grade Au is associated with semi-massive pyrite with 
associated quartz.  

The formation of the Mount Morgan gold deposit has been heavily debated since its discovery in 1882.  
Until 1968, the commonly accepted formation hypothesis was defined as a structurally controlled 
replacement associated with the Mount Morgan Trondhjemite (formerly referred to as a tonalite). Post-
intrusion alteration was cited as evidence to refute the simple structurally controlled replacement model 
(Arnold & Sillitoe, 1989).  (Cornelius, 1968) suggests mineralisation was a breccia pipe related to an 
underlying porphyry copper deposit of Permian age.   

Further drilling and mapping in the 1970s and 1980s led (Taube A., 1986) to hypothesise that the Mount 
Morgan orebody is a Volcanogenic Massive Sulfide (VMS) deposit associated with penecontemporaneous 
faulting formed by a hydrothermal fumarole on the sea floor in the manner of sulphide mounds currently 
being formed at sea-floor spreading centres.  Taube emphasised the regional potential of VMS 
mineralisation.  Drilling at depth in the late 1990’s encountered uneconomic stratabound massive pyrite 
mineralisation (E.g. Slag Heap and Carpark orebodies) to the south of the Mount Morgan deposit which 
further validated the VMS model. 

Isotope studies throughout the late 1990’s and early 2000’s re-emphasised the VMS sub-seafloor 
replacement model (Golding et al., 1993, Messenger et al., 1998; Messenger, 1996), yet highlighted the 
influence of at least one intrusive source Ulrich et al. (2002).  Ulrich postulated a hybrid origin for the 
deposit, involving deposition of barren massive sulphide at or near the seafloor, and overprinted by quartz-
chalcopyrite-pyrite stockwork sourced from the Mount Morgan Trondhjemite.  Ulrich does not discount 
the possibility of a later stage (i.e. Permian) intrusive influence.  

(Menzies & Corbett, 2015) suggest that Mount Morgan is a low sulphidation (deep) epithermal quartz-
sulphide Au-Cu style of mineralisation overlying a buried intrusive source of Devonian or Permian age.  In 
this model the massive sulphide of the Mount Morgan Main Pipe represents the first stage of sulphide 
deposition from an evolving fluid followed by epithermal quartz high Au + Ag style mineralisation which is 
represented by the Sugarloaf siliceous stringer orebodies.  Tellurobismuthite ores are recognised as a 
common component of these later stage stringer orebodies.   The purely low sulphidation model presented 
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by Menzies & Corbett may not fully account for the physical or isotopic evidence at Mount Morgan that 
suggests a VMS influence.   

 

 
Figure 5. Summary of ore genesis models for the formation of the Mount Morgan Gold Ore Deposit. 
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Figure 6. Massive silica-sulphide rock with cross cutting quartz veins from specimens of Mount Morgan 
waste rock interpreted as proximal phyllic alteration. 

6 PROSPECT SUMMARY  

6.1 Smelter Returns prospect including Mt Victoria 

Data compilation and field work during 2011 confirmed the Smelter Returns area and the host wedge of 
Devonian volcanics trending NE towards Mt Morgan as prospective for large porphyry Cu-Au deposits. The 
south-western end of the Smelter Return Au-Cu anomaly was first defined by previous explorer Dominion 
Mining NL in the early 1990’s from regional stream and rock sampling. Twenty four shallow RC holes (60m 
maximum depth) were completed for best results of 8m @ 0.33% Cu & 0.84g/t Au from 32m in DRP08 and 
4m @ 0.68% Cu from 16m in DRP09 2. Widespread propyllitic alteration was mapped surrounding local 
zones of potassic alteration, silicification and stratabound skarn. Mineralisation at Smelter Returns may be 
‘a manifestation of reworked significant mineralisation at depth’ and that the numerous dyke phases and 
alteration styles is ‘possible evidence for the existence of an intrusive porphyry’ 

At the north-eastern end of GBM’s Au-Cu soil anomaly, Newcrest explored for a basement source of the 
alluvial gold present in Jurassic sandstones at Mt Victoria. A total of 36 mostly shallow RC holes were 
completed for inconclusive results. Two deeper diamond holes intersected mineralised and altered 
Devonian volcanics for a best result of 28m @ 0.26g/t Au from 152m downhole. 

In 2011 GBM extended Dominion’s soil grid to the NE along Mt Battery Fault and over a string of K:Th 
anomalies to the tenement boundary, in the process defining large zones of very high tenor Au-in-soils 
(>150ppb) with coincident copper anomalism. Altered monzonites and sericitic intermediate volcanics 
were observed within the areas of soil anomalism. 

GBM continued the soil grid to the NE and completed detailed prospect-scale mapping during the 2012 
field season. Almost 1,000 soil samples on a 100m x 100m grid have been collected and assayed to date at 
Smelter Return, with multiple sampling phases ‘chasing‘ increasing-tenor Au-Cu anomalism along the 
major Mt Battery Fault towards Mt Morgan mine. Gold anomalism at >150 ppb Au is present over a 3.5km 
x 2.5km area, open in three directions. Within that zone an area of almost 1km2 has returned assays >0.3 
g/t Au including a number of samples greater than 1 g/t Au. 
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Whilst some of the gold-copper in soil may be derived from overlying Jurassic sandstones and possibly 
wind-blown smelter dust from the mine, evidence of significant alteration in basement Devonian rocks 
from recent mapping along with anomalous Au-Cu in historic drilling results at both ends of the prospect 
point to a possible local basement source for the soil anomaly. Given the scale and tenor of the anomaly, 
such a basement source would likely be of considerable size. 

Mapping by GBM staff was merged with Dominion’s earlier work (below). The major Mt Battery Fault 
separates a bedded sequence of Balaclava Formation greywackes, tuffaceous volcanogenics and 
conglomerates to the north-west from Mt Hoopbound conglomerates to the south-east. Shallow dipping 
carbonates, conglomerates and greywackes of the Rockhampton Group abut the margin of the Kyle Mohr 
Intrusive Complex along fault strike to the south-west.  

Numerous monzodiorite and mafic dykes up to 30 meters wide, cross cut stratigraphy throughout the 
Smelter Returns area.  In general these dykes cut stratigraphy at an angle of either 340 ° or 40° and can 
often be traced for greater than 500 meters.  Two larger felsic feldspar porphyry units with a NNW strike 
also cross cut the area. The flat-lying Jurassic Razorback beds are the highest topographic feature in the 
area and dominate the north-east end of the mapped area (Mount Battery).  The basal unit of the 
Razorback beds is known to contain alluvial gold at the nearby Mount Victoria mine.  

Alteration is widespread focussed on fractures and at dyke margins within volcaniclastics and 
conglomerate and includes epidote, K-feldspar, sericite, silica, pyrite and chlorite. Alteration is also 
associated with local magnetite skarn development and spherulitic (quartz-eye) textures. 

Corbett briefly assessed part of the prospect on the ground and suggested the alteration is typical of an 
inner propyllitic porphyry assemblage and may be skarn-related or formed marginal to a porphyry source.  
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Figure 7. Smelter Return prospect. Gold and copper in soil at Smelter Returns prospect. Gridded (Kriged) 
Au soil data with 175ppm and 250ppm Cu contours. 

6.2 Work Completed 

GBM has completed soil and rock-chip sampling over parts of the greater Smelter Returns and Mt Victoria 
prospect areas, although not specifically on the single sub-block of EPM25177. Field excursions with 
potential JV partners, historical data compilation and interpretation and a review of the regional 
exploration mode has been completed. 
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