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SUMMARY

The Tommy Burnsis ahistorical Tin/Tungsten mine located approximately 100km semgist of Cairns. The
Tommy Burns mine was mined up until the r1i@80s with the grade of ore reaching 13% near the surface
with decreasing Sn and increasing W at depiPAR data from Tommy Burns indicagethat there are
approximately 20 tailings dams on site ranging in size from 25,880r800nf. Additional dams may also
exist but are thought to be comparatively old and eroded and therefore not easily identified in the LIiDAR data.

Sand tailings from the Tommy Burns mine are known to contain significant concentrations of tin. Acfurate

mapping of he depth and extent of the tailings dams could be used to inform resource estimates and lead to the
possible future reprocessing of these materials.

Dover Castle Metals contracted Fender Geophysics to undertake an Electrical Resistivity Tomography (ERT)
survey of the tailings dams to measure their depth to assess their resource potential. Fender Geophysics used a
ZZgeo Universal 64 resistivity meter to acquire resistivity profiles over 20 of the tailings dams. Resistivity data
were posiprocessed and undegnt inversion using the Res2Dinv software. Most of the tailings were highly
resistive and provided a significant contrast to the underlying alluvium. Dam depths estimated frgm the
resistivity survey were up to 5m and agreed well with trenches that leaddog throughout the survey are
The success of the ERT survey over the tailings indicates that the technique may be useful for identifying
additional tailings deposits that are not easily identified in the LIDAR data
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INTRODUCTION

Dover Castle Metals has an extensive exploration lease over numerous historical tin mines in north Queensland.
These mines are located approximatedpkin southwest of Cairns, betweethe townships of Dimbulah and
Chillagoe. The Tommy Burns mine is located 40 km southwest of Dimbulah and approximately 5km off the
Bourke Development Road in North Queensland (Figure 1). LIDAR data from Tommy Burns indicates that there
are approximately 2€ailings dams on site ranging in size from 25,08@m200n7 (Figure 2). Additional dams

may also exist but are thought to be comparatively old and eroded and therefore not easily identified in the
LiDAR data.

The focus of this project was to map thepths of tailings dams on the site of the abandoned Tommy Burns Tin
Mine. Electrical Resistivity Tomography (ERT) was used to imagehit&ness of the tailingAccurate mapping

of the depth and extent of the tailings dams will be used to inform resestiogates of the dams for possible
future reprocessing of these materials
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Figure 1. Location of Tommy Burns Tin Mine.
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Figure 2. Tommy Burns survey area and proposed survey lines. Dams2D wereidentified by Dover Castle
Metals. Dams 9799 were identified by Fender using Lidar data and added to the survey as part of this
project. Dams 98 and 99 may be parts of other dams.
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STUDY AREA

The Sunnymount mining district which includes Tommy Burnsis situated in nortleast Queensland
approximately 50km by roa from Cairns and near the sthern flank of the Featherbed Rar(é&gure 1) It is
one of the numerous mineraklfls in the HerbertorMt Garne-Chillagoe area having produced tin and
tungsten sporadically since 1908CELtd., 1984 Goulevitch 199Q. The Tommy Burnsnineis the largest tin
deposit in the Sunnymount mining distrithe Tommy Burs hill is intensely mineralised with small pods and
shoots of tinln the Tommy Burns mine large number of thehootsform pipe like structuresin placesthick
fissure veins of limited length but carrying extremely rate (Pollard, 1978 GCE Ltd., 1984;Goulevitch
1990.

Therewere two major periods of production from the Tommy Burns since its disganefl908. The first

period of intense activityasfrom 19091 9 1 3 . The second and main period was fr.
Gold Copper Exploration Limited (GCHBurchased the leases until 198QE, 1971, 1984Goulevitch 1990.

From the time of its discovery in 1908 to its most recent shutdown late in 1984, the Tommy Burns Mine

intermittently produced tin and tungsten concentrates

Presently, the Tommy Burns mine hasen dormant since it closed in 1984. LIDAR data over the study area
delineate up to 2€ailings dams on site. These daraage in size from 25,000fto 200n7 (Figure 2)and occur

as a series of terragen the landscapAdditional dams may also exist but are thought to be comparatively old
and eroded and therefore not easily identified in the LIDAR ddte.tailings sit ora clay rich alluviumwith
significantconcentrations of gravel and cobb(Eggure 3)

Surficial pXRF analysis indicatthe tailings contain approximate/3-0.4% tin within sandy tailing that are
dominantly quartz Limited trenching indicatesimilar concentrations of tidown to 5m in some dams.
Accuratesurveying & extent of the tailingslams could be used to inform resource estimates and lead to the
possible future reprocessing of these materials.

Figure 3. Fender staff deploying resistivity array. Note steep dam wall and thick vegetation in the
background.
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Figure 4. Clay rich alluvium underlying the tailings damsand overlying quartz-rich sand tailings.

METHODS

Electrical Resistivity Tomography (also knowneas ect ri cal resi sti vit ymethadagi ng or
used in the study of horizontal and vertical discontinuities in the electrical properties of the ground. It is

routinely used in engineering and hydrogeological investigationsafmshallow subsurface geologpata are

acquired at the surface by measurthg potential different between two electrodés measured voltage

depends upon the positions of the current and potential electrodes with respect to the target as well as the
earthés conductivity

Resistivity was considered to lzesuitable method for mapping the resistivity contrasts between the upper
quartz rich sandgesistivity)and lower clay rich alluviuniconductive) The resistivity data was acquired using

a ZZgeo 64 channel resistivity systelata were acquired betwe8 May, 2022An electrode spacing of 3m
with 350v outputvas used with a dipole/dipole arregnfigurationat all sites.Elevation data were added to the
resistivity profiles during officébased post processing. Elevation data was sourced from LiDARactptiired

by Dover Castle metals.

Data was downloaded from the receiver at the end of each day of the survey. Initial QC of the data was
undertaken by Fender at camp after each day. The raw resistivity data was assessed in FlashRE® software
assesdlata quality for each profile The data was then exported in Geosoft ASCII format and loaded into
Res2Dinv for geophysical inversion modelliignal plots of the resistivity profiles were made using Surfer.

RESULTS

Resistivity profiles were acquired ovall of the tailings dams.Data from the first few dayf the survey
indicated that datguality diministed significantly where resistivity profilesntersected the thickepbrtions of
the tailings damslit was expected that the leguality datawas aresult of the thickquartzrich sand taihgs
limiting sufficient transmission of current from the resistivity unit.

To continue with data acquisition the ZZgeo system was reduced to 32 channels. Survey lines were moved to
cover specific tailings damse timprove survey coverage and reduce volumes of redundant data. Furthermore,
additional time was spent by Fender and Dover Castle staff to dig pits for each electrode and add significant
volumes of water. From th@"-9" approximately 75100 litres of wee used on each array (abou8 Zitres per
electrode). Despite the excessive water delivered to each electrode (~10x gévarallyrecommended) the

porous nature of the tailings led to significant loss of this water during data acquisition. Regardless, these
additional steps improved dagaality significantly and allowed the survey to continue.
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Assessments of pits dug for electrodes indicatedtttztthe pits within the tailings dams did undergo rapid
draining of the added water (Figus@). Dams that were dug for electrodes in clay rich material had limited
drainage of water (Figurgb). Clay rich regolith characterised the tailings dam wallsthedurrounding soils.

Figure 5. Pits dig for sand (a) and alluvium (b) demonstrating how the alluvium hold water while it
drains away in the tailings.

27 lines of resistivity data were acquired for the survey. This data covered all the td#dimgsin the survey
area except for some of the smallest dafte resistivity data revealed thabst of the tailings dams were
chaacterised bya sane similar structure. Mogif the dams possessed a highly resistivity upper his unit
was typicallytabular, wedge, or lershaped andgreedwith the mapped extents of the dams from the LiDAR
data. Where trench data was availatile, depths of the dams correlated well with the resistivity d&ine of
the dams were deeper thaibih.

Resistivity values of ~2000 Ohm.m marked the boundary between the tailings and the lower unit. Below and
adjacent to the resistive tailings was a highly conductive unit that was typically on the ordeirQsf @Bm.m.

This unit is interpreted to be the gldch alluvium that is observed in the tailings dam walls and elsewhere
within the study area. In some profiles, another highly resistive unit can be observed below the alluvium. This
may be bedrock, but no outcrop or drill data exists to confirm thisthggis.

Tailings dams 12 and 13 were intersected by resistivity profile 7 (Figure 6 arnth&)line is broadly
representativef most of the tailings dams in the study afdéahows how the upper resistive tailings and the
lower clayrich alluvium. Itis noteworthy as the delineates two small dams with highly resistive tailings and the
boundary between to the featur&ach dam has 1 trench indicating a depth of 1Bath dams are 1-83m

deep.

Two of the dams to the eaftlams 3 and 5showed compatévely conductie upper unit whichare also
assumd to betailings (~200-500 Ohm.m). These tailings wereswally different to the tailings elsewhere and
contained clay, whictcould explain theidower resistivity (Figure 8 and 9)Dam depths from trenching
indicates a dam depth of ~2.5however, the upper tailingmit does not appear to have a strongly contrasting
boundary with the underlying alluviubut instead appears $hare a gradational boundary with it,
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Figure 6. Resistivity profile intersecting dam 12 and 13.

Figure 7. Resistivity profile intersecting dams 12 and 13Dam depths from adjacent trenches are
estimated at 1.5m.
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