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1.

Introduction

1.1

Background information
PB was commissioned by the South Australian Water Corporation (SA Water) in September
2006 to undertake a geophysical survey and additional site history research on a site
identified as the Bird-in-Hand mine site and located near Woodside, South Australia (the
site). A site locality map is presented as Figure 1 (Appendix A).
The site covers an area of approximately 1.36 ha, is currently occupied by a derelict pump
house and two concrete water tanks and is underlain by disused, and at least partly
backfilled, mine workings. Despite the fact that mining activities have not been undertaken
on the site for almost 70 years, gold exploration is on-going. It is understood that SA Water
are considering selling the site although the proposed end use is, as yet, undecided.
This work was undertaken in accordance with our proposal (200629603) of 31 August 2006,
as approved by SA Water on 11 September 2006 (SA Water ref. 0207/90).

1.2

Objectives
The main objectives of this work were to:






undertake additional site history research in order to obtain a better understanding of
potential contamination issues
employ geophysical methods to determine, where possible, the location, depth and
possible status of underground features, including disused mine workings, across the
site; and
determine the feasibility of undertaking a soil and/or groundwater assessment program
at the site in order to ascertain its potential suitability for, yet to be specified, future land
use(s).
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2.

Site identification
Site identification details are provided in Table 2.1.
Table 2.1

Site identification details

Site Address

Bird In Hand Road, Woodside, South Australia 5244

Certificate of Title Reference

1. Volume 5843 Folio 376
2. Volume 5597 Folio 117

Property Description

1. Allotments 30 to 42, Filed Plan 218258
2. Allotment 91, Filed Plan 213900
In the Area Named Woodside
Hundred of Onkaparinga

Local Government Authority

Adelaide Hills Council

Current Owner

South Australian Water Corporation

Zoning

Watershed (Primary Production) Zone

Current Land Use

Vacant – mining exploration activities

Proposed Land Use

Not yet determined

Land Area

Approximately 1.36 ha
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3.

Previous investigations
A site history investigation was previously undertaken by GHD Pty Ltd and reported as:


GHD Pty Ltd (2006) Report for Bird-in-Hand Mine Site – Site History Review. Report to
SA Water dated May 2006.

This report stated that gold mining activities were undertaken at the Bird-in-Hand mine site
from about 1882 to 1926, at which time the site was transferred to the Commonwealth
Government. Early photographs of the site from this era were viewed by GHD and reportedly
showed a treeless landscape hosting a number of stone buildings. Use of the site by the
Department of Defence, presumably from about 1926 until it was transferred to the Minister
of Works in the early 1960s, is thought to have included the dumping of waste materials
(possibly including concrete, asbestos and dead/live ammunition) into disused mine shafts,
the depth and exact location of which have not yet been determined. In addition, historical
aerial photographs were interpreted by GHD to indicate the former presence of a building
which may have been used for (unspecified) Department of Defence activities.
From the early 1960s until about the early 1980s, the site was reportedly used by the
Engineering and Water Supply (EWS) Department as a water storage/pump station to
augment drinking water supplies during peak summer periods, prior to the completion of the
Murray Bridge – Onkaparinga pipeline. Two large (disused) concrete tanks, as well as an
abandoned pumping station, remain on the site from this period.
From about the late 1980s or early 1990s onwards, the site has been largely disused
although an exploration lease has reportedly been held by Maximus Resources for an
unspecified period. Exploration activities, as well as dumping of miscellaneous rubble and fill
(presumably derived from other SA Water properties), have been undertaken.
The GHD report stated that, in its current state, the site is likely to be geotechnically unstable
(i.e. due to mine shaft backfilling operations) and to potentially host buried Department of
Defence waste materials, the latter possibly including asbestos and dead/live ammunition. In
addition, although it is believed that ore processing did not occur on the site and that mine
tailings were stored off-site, this has not yet been confirmed. GHD reported that they had
applied to the Department of Defence for information pertaining to past use of the site but
this information had not yet been made available to SA Water.
Potentially contaminating activities identified by GHD for the site included the following:


backfilling of mine shafts with unspecified waste



uncontrolled importation of fill materials from unidentified source(s)



possible fuel/chemical storage for use in the pump station, by the Department of
Defence and/or during more recent exploration activities



possible historical use of a septic tank; and



possible weedicide use.
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4.

Additional site history research

4.1

Review of SA Water files
The files held by SA Water on the Bird-in-Hand mine site were reviewed by PB personnel on
25 September 2006. The following documents were contained within the file:
1.

An e-mail from W. Fudali (Fudali Waterhouse) to Felicity Anderson (SA Water), dated
5 February 1998, regarding the SA Water surplus land identified as the disused Bird-inHand tank site stated:




2.

I had discussions with Barbara Anderson, a consultant geologist. Her view was that
the total area was unstable, certainly unfit for any building or construction and,
whilst there was no contamination from gold refining, the shafts had been backfilled
with general rubbish. In addition, it was her view that general plans prepared by the
Mines Department showing locations of drives as well as mine shafts were not
always accurate. It was also confirmed that gold remains below the water table.

An undated e-mail from Jo Robinson (SA Water) to Mark Donaghey (Department of
Defence) regarding the Bird-in-Hand mine site stated:


3.

I approached and had discussions with the adjoining owners Mr and Mrs Hissie
regarding the purchase of the site. During that time they strongly advised there was
no thought of a further division and that consolidation of the site with their own land
was their prime objective. As part of their argument it was pointed out that much of
the filling of mine shafts was undertaken by the Army using general waste and
ammunition (including a suggestion of some still being live) as well as building
products and by-products such as asbestos sheeting. It was generally confirmed
that, in their view, no tailings were on this area.

The land includes an old tank and treatment works that were used in the past to
supply water to the Woodside Army Barracks. The old mine located on the site has
been backfilled with a “variety of rubbish from Woodside, including general building
rubbish, asbestos sheeting from prefabricated structures constructed during the
war as well as live and spent ammunition” (quote from a 1997 valuation report –
source of information has not been verified).

SA Water letter 1990/0207, dated 11 January 2006, from Glyn Ashman (Manager of
Water Resources) to the Property Office regarding the disposal of the Bird-in-Hand
Mine site.




The letter stated that this land has been reviewed by the Water Resources Unit for
issues related to water quality. Information received from the Department of
Defence suggests that the mine was not used as a repository for ammunition and
general waste. It is assumed, therefore, that ammunition is not located on the site.
A review of the past use of the site suggests that it has been used for the dumping
of excess overburden and other rubbish and that a site history report is required.
An attachment to the letter from the Department of Defence stated:
 The mine was not used by the Department of Defence as a rubbish dump.
 An extract from a 1994 report, written by an Army Captain who researched the
history of the Woodside Army Barracks, was included:
“Water during the 1950s was supplied from the Onkaparinga branch of the
Adelaide-Morgan pipeline. The Bird-in-Hand mine, which has served the camp
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so well, was closed. It was, however, maintained so it could be used in an
emergency. It was later discovered that the water from the mine had become
salty and was causing damage to the grey monolithic sewerage plant that had
been operating since the war. The old mine is now permanently closed. It was,
on various occasions, suggested that the mine be used firstly as a rubbish
dump and secondly as a demolition and bomb disposal area. Fortunately,
neither saw fruition”.
4.

A copy of the following report, as summarised in Section 3, was included in the file:


4.2

GHD Pty Ltd (2006) Report for Bird-in-Hand Mine Site – Site History Review.
Report to SA Water dated May 2006.

Information obtained from State Records
Information obtained from South Australian State Records on 12 September 2006 included
the following:
1.

South Australian Department of Mines (1915) Proposal to Unwater the Bird-in-Hand
Mine for the Purpose of Mining and Irrigation, Hundred of Onkaparinga, Section 5278.
Report by the Government Geologist, dated 18 June 1915. Report Book No. 5/59.






2.

The mine was worked prior to the cyanide process and lodes of the Woodside
district are not suitable for the cyanide process. The tailings were retreated with
cyanide several times.

The Commonwealth Government had acquired the freehold to the land.

South Australian Department of Mines (1933) Survey Plans of Mineral Leases: Bird-inHand Mine. GI Alexander, Surveyor, dated 13 December 1933.


4.

In 1897, the Government Geologist warned of danger to the mine if water was
allowed to rise and foretold of much trouble and expense when the mine was
reopened if water was allowed to flood the workings.

Letter to the Honourable Minister of Mines from the Deputy Director of Mines, dated 24
August 1921


3.

The Bird-in-Hand mine had not been worked for the past 18 years. The deepest
shaft was 410’ (approximately 125 m) deep. The reef was 6’ to 8’ (approximately
1.8 to 2.4 m) wide and occurred within friable country rock which was soft and
contained a lot of kaolin. Auriferous (i.e. gold containing) stone was obtained from
350’ (approximately 107 m).

This comprised instructions to the draftsman (text only) regarding mineral leases
and did not include any actual plans.

South Australian Department of Mines (1951) Bird-in-Hand Mine Water Supply Proposed Increase in Rate of Pumping. Report by LW Parkin, Senior Geologist, dated
22 January 1951. Report Book No. 29/66.




Between June 1934 and July 1935, the mine was dewatered by continuous
pumping using two 21-stage Pomona pumps. This indicated that the mine was
capable of supplying one million gallons of water per day.
In June 1934, the static water level was 100’ (approximately 30 m) below the collar
of the Old Main Shaft. The water level in December 1950 was 147’6”
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(approximately 45 m), having fallen from 135’ (approximately 41 m) in the nine
months since March 1950.


5.

The Department of the Army pumped 150,000 gallons (approximately 682,000
litres) per day (i.e. eight hours) for several years. The drawdown after eight hours
of pumping was 14’ (approximately 4.2 m) and the water returned to its static level
each day.

Undated Record of Mines – Summary Card No. 16: Section 5278, Hundred of
Onkaparinga. Bird-in-Hand Gold Mine (2 miles east of Woodside)


Geology:
 Lode = quartz, ironstone, iron pyrite, galena and zinc blende (i.e. sphalerite)
 Country rock = decomposed schist and sandstone.



Workings:










Victoria Shaft: 410’ (approximately 125 m) deep
Main Shaft: 410’ (approximately 125 m) deep
South-West Shaft: 146’ (approximately 45 m) deep
North Prospecting (underlie 1 ) Shaft: 27’ (approximately 8 m) deep
North Shaft: 130’ (approximately 40 m) deep
at least five other shafts, some underlie, deepest is 80’ (approximately 24 m)
over 7,000’ (approximately 2,134 m) of drives.

Production:
 22,358 tons of ore were treated by battery, yielding 9,215 ounces of gold
 10,605 tons of tailings were treated by cyanide, yielding 1,241 ounces of gold
 miscellaneous crushings in 1893 yielded 36 ounces of gold.



History:
 The reef was discovered by a prospector in 1881. Initial crushing of 12 tons
yielded 22 ounces of gold. A company was formed, an underlie shaft was sunk
and a 10 head battery was erected. The township of Reefton Heights was
surveyed on the mine property and work commenced on a large scale. Various
shafts and a main shaft were sunk and much machinery was installed.
 The original battery was sold in 1882 and a new 20 head battery installed.
Steam engines and a winding plant were installed, housed in large buildings
with tall stone and brick chimneys.
 In 1886, a Cornish Beam pumping engine was installed and further large
buildings erected. The pumping engine ceased operation in 1889 but was left in
situ until about 1901.
 In 1888, a long brick-lined adit (i.e. horizontal tunnel) was put in and the new
Victoria Engine Shaft was sunk to 350’ (approximately 107 m).
 When finance for the development failed, the original company went into
liquidation. The mine was reopened approximately 18 months later by
Woodside Consolidated Gold Mining Co. N.L., the mine was pumped out and
the workings restored and extended.

1

An underlie shaft is a shaft sunk at a slight angle, following the course of the lode, as opposed to a vertical shaft.
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 Earth movement in 1897 threw the pumps out of alignment and they never
worked again. Operations ceased in 1897, but a cyanide plant was installed at
that time to retreat the tailings.
 The mine was used as a water supply by the Commonwealth Government until
1933, at which time it was reopened by Bird-in-Hand Gold Mines N.L. The
workings were again pumped out, cleared out, restored and further extended
while the Victoria Shaft was deepened by 59’ (approximately 18 m).
 The lifts were removed in 1934 and the engine room was converted to a switch
room, engineers quarters, change house and assay laboratory. In 1934, water
from the mine was run to a 200,000 gallon tank at the Woodside Army
Barracks.
 Bird-in-Hand Gold Mines N.L. company was would up in 1935 but the mine was
worked by tributers 2 from shallow surface shafts up until 1938.
 The 90’ (approximately 27 m) battery stack was demolished in 1957.

4.3

Historical photographs
A number of historical photographs of the Bird-in-Hand mine site, dating from about 1880 to
1934, were obtained from the State Library of South Australia. Copies are included in
Appendix B.
These photographs showed that a range of mining infrastructure, as well as mine tailings,
was located on the Bird-in-Hand mine site from at least 1880 until 1934. It should be noted,
however, that since the area currently under investigation appears to represent only a
portion of the original mine site, not all of the infrastructure in the photos may be directly
relevant.

4.4

Information obtained from PIRSA
4.4.1

PIRSA Minerals – mining reviews

Extracts from historical mining review documents were obtained from PIRSA Minerals and
included the following information:


An extract from Mining Review No. 57, dated 1934, stated:
 The land and mineral rights to the Bird-in-Hand mine, located on Section 5278
Hundred of Onkaparinga, were the property of the Commonwealth Government.
 The occurrence of gold-bearing formations was noted in about 1881 or 1882 and,
although mention was made of three parallel lodes, the only one worked in the mine
was the lode known as the White Reef, the Centre Lode or the Bird Lode. This lode,
which comprised a friable (and easily worked) quartz formation containing pyrite and
finely disseminated gold, had a reported strike of N 10° E and an easterly underlie
with variable dip, the latter approximating 50°.

2

A tributer is defined as one who works for a certain portion of the ore, or its value. Tributers generally worked in
gangs, and had a limited portion of a lode set them, called a tribute pitch, beyond which they were not permitted
to work. As payment, they received a certain portion of the ore, or so much per pound (as agreed upon) of the
value of what they raised.
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 An undated plan of the Bird-in-Hand group of mines indicated that at least nine
shafts were located within the area, two of which (Victoria Shaft and Old Main Shaft)
appeared to be on the site currently under investigation. Additional infrastructure
included two engine houses (i.e. one for each shaft), a store and a carpenter’s shop.
A retort 3 , a battery 4 and a tailings heap, as well as a second store and stables,
appeared to be located to the west of the current site.
 Plans were presented which showed that, in addition to a number of shallow shafts,
two main vertical shafts (the Old Main Shaft and the Victoria Shaft) intersected the
lode at depth.
 The Old Main Shaft, the upper portion of which appears to have collapsed at some
stage, was stated to be 420’ (128 m) deep and to have passed through the lode at a
depth of 360’ (110 m). Five levels (i.e. horizontal drives), at approximately 10 fathom
(18 m) intervals, opened onto the lode from this shaft, from which the bulk of the
development and stoping appears to have been undertaken. The upper portion of
the lode appears to have been worked from the shallow shafts whereas an easterly
crosscut from the base of the shaft, the No. 6 or bottom level, was opened onto the
lode.
 The Victoria Shaft, located approximately 160’ (49 m) to the south-east of the Old
Main Shaft, was commenced later and was designed to cut the lode at a greater
depth. However, it was not sunk beyond a depth of 389’ (118 m) and was connected
to the old workings at the No. 5 level by an approximately 130’ (40 m) long crosscut.
This crosscut reportedly cut a heavy flow of water at 35’ (11 m) west of the Victoria
Shaft, requiring installation of a second pump. The only other place where the
Victoria Shaft may have been connected to the lode workings was the water adit,
located 107’ (33 m) below the surface, although it is not known whether this 1,174’
(358 m) adit (which was constructed to relieve the water pumps) ever intersected the
lode. The portal of the water adit was located approximately 80’ (24 m) south-southeast of the north-western corner of Section 5278.
 Two other shafts, the Mullock Shaft and the Whip Shaft, were apparently vertical for
some distance and then followed the underlie of the lode. They appeared to extend
to the No. 4 and No. 2 levels, respectively but may have been located to the
west/north-west of the current investigation site.
 The various levels were reported to be as follows:
−

No. 1 Level, located at a vertical depth of 106’ (32 m), was 355’ (108 m) long
with a stoped 5 length of about 120’ (36 m). This level did not appear to be
connected to the main vertical shafts and the ore shoot appeared to have been
removed from this depth up to the surface.

−

No. 2 Level, located at a vertical depth of 167’ (51 m), was 395’ (120 m) long
and connected to the Old Main Shaft by a crosscut.

3

A retort comprised an apparatus used for separating gold from mercury after amalgamation. An iron bowl was
fitted with a lid with a pipe leading from it to a bowl of condensing water. The amalgam of gold and mercury was
placed in the retort and heated to drive off the mercury as vapour. The mercury was condensed and saved for reuse, while the gold was left in the retort.

4

A battery generally consisted of between one and ten stamps (although the larger plants could consist of 20 or
even 40 stamps) for crushing the ore. The stamps comprised iron rods with heavy cylindrical stamper shoes on
the bottom, the stamps being raised and dropped by a series of cams on a shaft. The stamper shoes fell on
stamper dies, the ore being fed into the back of the battery mortar box and crushed between the stamper shoes
and dies. Most batteries were driven by wood fired boilers and steam engines.

5

A stope is a space created underground where ore has been removed.
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−

No. 3 Level, located at a vertical depth of 225’ (68 m), was about 365’ (111 m)
long, had a stoped length of 250’ (76 m) and was connected to the Old Main
Shaft by a crosscut.

−

No. 4 Level, located at a vertical depth of 290’ (88 m), was approximately 590’
(180 m) long, had a stoped length of 190’ (58 m) and was connected to the Old
Main Shaft by a crosscut.

−

No. 5 Level, located at a vertical depth of 360’ (110 m), was 415’ (126 m) long
and stoped for 230’ (70 m). The Old Main Shaft passed through the lode at this
level and the Victoria Shaft was connected to it by a crosscut.

−

No. 6 Level, the base level, was developed on the lode over a distance of about
70’ to 80’ (21 to 24 m), but may not have been stoped. At this level, the Old
Main Shaft was in the footwall country rock and a crosscut extended eastward
from the shaft into the lode.

 The payable ore was reported to have been worked out from the No. 5 level (i.e.
approximately 110 m depth) to the surface.
 In January 1891, the mine was unwatered for 18 days after having remained
unworked for the past two years.
 Gold was extracted from the ore by amalgamation 6 and, at some stage, the tailings
were reportedly cyanided 7 .
 The water level was reported to be 112’ (34 m) below the surface and the influx of
water into the mine was stated to be “very considerable”, requiring the use of two
pumps capable of raising 1,000 gallons (4,546 litres) per minute in the Victoria Shaft
and one smaller pump in the Old Main Shaft.
 The mining venture is stated to have been adversely affected by the fact that it was
undertaken with insufficient capital and that, since the cyanide process was not yet
in use, only amalgamable gold was recovered.
 The Victoria Shaft had been recently reconstructed and timbered to the 112’ (34 m)
level and temporary electric head gear had been fixed over the shaft.


An undated extract from Mining Review No. 62, comprising a report by H.S. Cornelius
(the Inspector of Mines and Quarries), stated:
 In February 1934, work was started on the Bird-in-Hand mine lease, where the
Victoria and Old Main Shafts were cleared and stripped of old timbers and
retimbered to the water adit level of 112’ (34 m) below the surface. Strong reinforced
timber and concrete collar sets were placed in opposition to carry the necessary
overhead gear and pump foundations. The accumulated water was pumped at a rate
of about 1.5 million gallons (6,820,000 litres) per day. The former pumps were then
removed and the shaft reconditioned down to the No. 5 level and the old levels were
cleared of slime and debris in order to enable examination of the lode. It was verified
that the payable ore had been removed down to the No. 5 level. The Victoria Shaft

6

Amalgamation involved crushed ore slurry being washed over copper plates dressed with mercury, the latter
absorbing the gold. When the mercury on the plates had amalgamated with as much gold as it could absorb, the
plates were cleaned down and the amalgam retorted to separate the mercury from the gold.

7

Cyaniding comprised a process of extracting gold by treating the finely crushed ores with a solution of potassium
cyanide, sodium cyanide or calcium cyanide in large tanks or 'leaching vats', commonly found on gold mining
sites. The gold was then recovered by filtration and the precipitation of gold on metallic zinc. Cyaniding came into
use in Australia from 1892 and greatly improved the efficiency of gold retrieval from low-grade ores. Cyanide
tailings are a distinctive bone-white colour and cyanide plants were typically located downhill of the main
processing area.
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was then sunk another 31’5” (10 m) to a total depth of 409’5’ (125 m) and the No. 5
and No. 6 levels were extended.
 It was considered that most of the water inflow into the Victoria Shaft was coming
through broken ground on the eastern or hanging wall side.
Copies of these Mining Review documents are included in Appendix C.

4.4.2

PIRSA website

Information obtained from the PIRSA Minerals website (www.pir.sa.gov.au/minerals)
included the following:








The Woodside Goldfield recorded production of approximately 933 kg gold from 1881 to
1938. The goldfield was found by the discovery of alluvial gold which continued to be a
minor producer in the area. Gold occurred in quartz-sulphide reefs within Umberatana
Group quartzite and schist over a distance of about 3 km. Sulphide minerals included
pyrite, arsenopyrite, galena and chalcopyrite. One of the major mines within the
Woodside Goldfield was Bird-in-Hand.
Within the Woodside Goldfield, gold-bearing quartz-sulphide lodes cut across
Adelaidean siltstone and sandstone, an example of which is the Bird-in-Hand mine.
Volume 40 of the MESA Journal, dated January 2006, stated that a reverse circulation
(RC) drilling program was undertaken by the South Australian Exploration Initiative
(SAEI) in June 1997 to test for the continuity of the high-grade gold mineralisation
beneath, and along strike from, the historic Bird-in-Hand mine workings, 3 km east of
Woodside. Extensions to known main mine lodes were successfully delineated along
both the southern and northern shoots by drilling four holes which all encountered goldbearing sulphide-mineralised veins at depth, the best intercept (3 m at 16.5 g/t gold)
being below 155 m. The lodes seemed to continue both downdip and along strike and
further drilling/subsurface mapping of the gold field was considered warranted.
The following paper referenced the Bird-in-Hand mine site:
 Taylor G.F. and Cox R.C. (2003) The Brukunga Pyrite Mine – A Field Laboratory for
Acid Rock Drainage Studies. Proceedings of the 6th ICARD Conference, Cairns 1218 July 2003.
This paper cited the Bird-in-Hand gold mine, which was worked intermittently between
1881 and 1937, as a potential source of soil and groundwater contamination located
upstream (i.e. along Davidson/Dawseley Creeks) of the Brukunga pyrite mine. The
Brukunga mine was worked between 1955 and 1972 and is well known in South
Australia as a significant source of acid mine drainage.

4.5

Information obtained from Maximus Resources
Maximus Resources Ltd currently hold six contiguous exploration licences for the Bird-inHand mine site and adjoining properties and have been actively exploring for gold in this
area since late 2005. Their aim is to identify sufficient high grade gold mineralisation to justify
the redevelopment of the Bird-in-Hand gold mine.
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4.5.1

Maximus Resources TMI survey

A plan showing the results of a Total Magnetic Intensity (TMI) geophysical survey
undertaken at the site in mid-2006, as supplied by Gary Maddocks of Maximus Resources, is
presented in Appendix D. This survey was reportedly undertaken using 5 m grid spacings
and continuous readings.
The information supplied by Maximus was reviewed by Philip Mill of Ecophyte Technologies
who stated that, although there was some correlation between magnetic high anomalies and
known mine shafts, he could not definitively state that the anomalies were due to
anthropogenic ferro-magnetic materials as opposed to the natural mineralisation that the
shafts were originally sunk to intersect.

4.5.2

Maximus Resources website

Relevant
information
obtained
from
the
(www.maximusresources.com) included the following:














Maximus

Resources

website

Two initial deep RC holes, drilled on the Bird-in-Hand mine site in November-December
2005, intersected high-grade gold mineralisation at depths of 158.5 m and 175.9 m, and
therefore located below the earlier mine workings. Four subsequent deep RC drill holes
were completed in February 2006, the results of which were considered to confirm the
prospect of high-grade gold mineralisation in this area. The results were interpreted to
indicate apparent continuation and possible thickening of the lode with depth.
It was concluded that the gold mineralisation was mainly associated with reef quartz,
containing abundant iron and base metal sulphides (i.e. two sulphidic zones containing
quartz reefs) as well as a mineralised section of the marble (i.e. carbonate-rich country
rock) footwall. Mineralisation was considered to increase in both width and grade with
depth.
Arsenic and additional metals, the latter including silver, copper, lead and zinc, were
also found within areas of gold mineralisation.
Mineralogical observations of drill core recovered from an interval of high-grade gold
mineralisation indicated that the gold was finely disseminated and occurred within
sulphide minerals, such as pyrite (FeS2) and galena (PbS), as well as in the form of free
gold in quartz. Within some drilled locations, at least, the better gold grades were
considered to be restricted to the iron sulphide-rich upper portion of the reef.
In May 2006, Maximus Resources released a resource estimate of 53,000 ounces of
gold (i.e. 116,000 tonnes at 14.2 g/t) for the old Bird-in-Hand mine site to the 200 m
depth limit of their recently completed drilling program. They also stated that the
mineralisation remained open below 200 m depth.
Historic mining at the Bird-in-Hand mine had been focused on gold in easterly dipping
quartz reefs enclosed within a similarly dipping sequence of sandstones, limestones
and siltstones. The reefs were generally stratabound within the Brighton Limestone unit.
Current drilling to the south of the site, across Bird In Hand Road, is aimed at testing for
down-dip extensions of high-grade gold mineralisation below the historic mine area. The
results have indicated that there is continuity of the mineralisation at a vertical depth of
300 m and that the main reef zone in this area comprises disseminated pyrite in
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limestone and silicification and quartz veining. Disseminated zinc and lead sulphides,
namely sphalerite ((Zn,Fe)S) and galena (PbS), were also noted in the limestone.


A lower ‘back reef”, intersected in sandstones at about 372 m depth, appeared to
comprise mainly quartz with low sulphides but did not record any significant gold assay
results.

Documents downloaded from the Maximus Resources website, including various plans of
the mine area, are included in Appendix D.

4.6

Site Inspection report
An inspection of the Bird-in-Hand mine site was undertaken by Ruth Keogh (PB) on
12 October 2006, in the company of Philip Mill (Ecophyte Technologies), who had recently
completed a geophysical survey of the site (refer to Section 5). Photographs taken during the
course of the site inspection are presented in Appendix E.
The site comprised an irregularly-shaped property located on the north-western side of Bird
In Hand Road, approximately 3 km east of Woodside. The site was fenced on all sides and
comprised irregular surface topography, with a general downward slope towards the
west/south-west. Extensive vegetation was present and included scattered trees as well as a
thick cover of understorey bushes and weeds, the latter dominated by prickly gorse bushes.
This extensive low to medium level vegetation cover, combined with the irregular ground
surface, made for uneven footfall across many areas of the site. In addition, evidence of
minor surface subsidence was present at certain locations, generally corresponding with
areas noted by Ecophyte Technologies to possibly host subsurface (mining) features such
as backfilled shaft entrances.
Former infrastructure associated with earlier mining activities at the site was no longer
present. However, a raised concrete slab, measuring approximately 1 m x 1 m and
containing a central metal-lined hole, as well as an adjoining approximately 1.5 m high
concrete pillar (Photograph 1) were located to the west/north-west, and downslope of, the
presumed former location of the Victoria Shaft (i.e. as determined by Ecophyte). Although
the original function of these features could not be determined, old plans of the mine site
indicate that infrastructure, including an engine house, was formerly located in this area.
Infrastructure located on the site at the time of the October 2006 inspection included a
derelict two-storey concrete pump house (Photograph 2) and two large concrete water tanks
(Photographs 3 to 5), with reported capacities of 1 ML and 30 kL (GHD, 2006). This existing
infrastructure was located in the south-eastern portion of the site, close to Bird In Hand
Road, with the largest (1 ML) of the tanks on the highest point (south-eastern corner) of the
site. Pools of water, characterised by a surface sheen and presumed to represent seepage
from one or more of the tanks (i.e. given the generally dry weather conditions in October
2006) were present within lower-lying areas to the south-west and north-west (Photograph 6)
of the 30 kL tank (i.e. the topographically lower and more south-westerly of the two tanks).
The central area of the site was dominated by an approximately north-south oriented
embankment of fill material (Photograph 7) which appeared to have been dumped (from east
to west) over the edge of a former bench of outcropping bedrock (Photograph 8). This fill
included visible concrete building rubble and former asphalt road base material. The surficial
material (at least) within this embankment appeared to represent a relatively recent addition
to the site. Although GHD (2006) stated that the fill had been dumped by SA Water, and
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sourced from some of their other properties, it is considered possible that it may also have
been partly derived from on-site works during earlier mining/excavation activities and that it
may therefore potentially include mine tailings beneath the more recently dumped material.
According to old plans of the site (refer to Appendices C and D), further mine shafts were
located to the west and north-west of the current area of interest. During the October 2006
site inspection, areas of apparently considerable subsidence were noted within a gully
extending to the north-west of the site. In addition, a tailings and/or mullock heap was noted
on the adjoining (residential) property to the north-west, immediately adjacent to the site
boundary (Photograph 9).
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5.

Geophysical survey

5.1

Methodology
Ecophyte Technologies Pty Ltd undertook two geophysical surveys of the Bird-in-Hand mine
site on 24 to 25 September 2006. The methodology used was as follows:




Electromagnetic Induction (EMI) Surveying: this was aimed at identifying targets for
subsequent resistivity profiling and involved the collection of data along approximately
2 m spaced, roughly parallel, transects across all accessible areas of the site.
Direct Current Resistivity (DCRES) Surveying: this was used to define subsurface
structures and involved two transects across the site.

Detailed descriptions of the methodology are included in the Ecophyte Technologies report
in Appendix F.

5.2

Results
Based on an assessment of unusual responses, as compared to background signatures, the
results of the geophysical surveys (combined with available historical information) were
interpreted by Ecophyte Technologies to indicate the following:








A highly conductive, laterally extensive EMI anomaly in the south-western corner of the
site extended to the east and included the westernmost concrete tank (i.e. the 30 kL
tank). This zone, which also extended along the western site boundary, was considered
most likely to be related to the obvious seepage in this area. This anomaly, along with
the visible presence of an ”oil slick effect associated with ferrihydrite” (described in
Section 4.6 as pools of surface water with a surface sheen), was interpreted to indicate
the presence of acid mine drainage, possibly “fuelled” by water leaking from the tank.
Largely highly conductive areas along the eastern boundary of the site, as also
determined during the EMI survey, were considered to be similar in character to the
more south-western anomaly and possibly emanating from the easternmost (i.e. 1 ML)
concrete tank. Although no surface seepage was observed at the time of the survey, or
during the subsequent PB site inspection, the occurrence of reed-like grasses in this
area was interpreted as possible additional evidence that this area could be underlain
by a moist subsurface (i.e. further acid mine drainage).
The EMI survey indicated that data obtained for the north-south oriented platform
located within the central area of the site (described in Section 4.6 as a former bench of
outcropping bedrock overlain by an embankment of fill material) were generally
consistent with the presence of underlying rock fill material. However, a zone of
elevated magnetic susceptibility responses was considered likely to be related to
materials which were used to fill and level this area of the site, possibly (at least partly)
including tailings which include iron sulphides, the use of which could also help explain
the presumed presence of acid mine drainage.
Twenty-six discrete features, defined by anomalous conductivity and/or magnetic
susceptibility responses during the EMI survey, were also identified across the site (as
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shown in Figures 9 and 10 of the Ecophyte Technologies report - Appendix F). Of these
26 features:
 five, including anomalies 4, 17, 19, 21 and 23, were interpreted to be caused by
surface metallic objects and features
 two, including anomalies 3 and 12, were interpreted to coincide with the locations of
known shafts (i.e. the Old Main Shaft and the Victoria Shaft, respectively)
 six, including anomalies 5, 6, 22, 24, 25 and 26, were of unknown origin but
considered to possibly represent (unidentified) metallic objects in the near surface
 two, including anomalies 15 and 16 were coincident with reported positions of former
mine buildings, and
 eleven, including anomalies 1, 2, 7 to 11, 13, 14, 18 and 20, did not correlate with
reported historic shafts and could not be explained except as possibly representing
undocumented shafts or excavations related to post-mining site activities.


The results of the DCRES surveys (as shown in Figures 11 and 12 of the Ecophyte
Technologies report – Appendix F), one of which was aimed at investigating EM
anomalies 7, 8, 9, 10, 13, 17 and 19, whereas the other intersected anomalies 22, 12,
16 and 3, were interpreted to show the following:
 The Old Main Shaft was evident as a distinct, vertically oriented, highly conductive
anomaly extending beyond the depth of penetration. The signature obtained during
the DCRES survey, along with extremely low responses in the EMI data and the
presence of an induced polarisation (IP) anomaly, were interpreted to possibly
indicate collapsed stoped ground which had resulted in the presence of air-filled
fractures in near-surface material.
 The Victoria shaft was evident as a small, discrete conductive anomaly at shallow
depth, with no evident IP anomaly.
 Differences between the responses provided by the two “known” shafts were
considered to possibly be due to differences in the type(s) of infill material(s) used
and/or the presence of water.
 Another vertical feature extended from the surface at the location of EMI anomaly 16
and was located to the south of the Old Main Shaft. Small, discrete, near-surface
conductive anomalies, one of which was coincident with EMI anomaly 12 and at
least partly coincident with the reported location of the Old Main Shaft, were located
on either side of this feature.

In addition to the above interpretation of the geophysical survey data, the Ecophyte
Technologies report noted the following:




Although materials like unexploded ordnance can result in geophysical anomalies, the
surveys undertaken to date should in no way be seen as an indicator of the presence or
otherwise of such materials.
A re-assessment of the geology of the area was undertaken. Whereas the GHD (2006)
report stated that mining at the Bird-in-Hand site had involved the Inman Hill Formation,
and possibly also the underlying Rathgen Gneiss, of the Lower to Middle Cambrian
Kanmantoo Trough, Ecophyte Technologies concluded that the mine was located within
rocks of the Late Proterozoic Umberatana Group, within the Adelaide Geosyncline.
They stated that the dominant lithology was the Tarcowie Siltstone, comprising
laminated siltstone and sandstone sequences with pyritic sections. Gold and sulphide
mineralization was interpreted to occur within hydrothermal quartz-carbonate veins
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related to granite emplacement at depth. The reefs reportedly have an approximately
north-south strike, such that they obliquely cross-cut the regional stratigraphy.


Reported locations of identified former mine shafts, as determined from Department of
Mines information and Maximus Resources data, were compared in Figure 2 of the
report (Appendix F).

PARSONS BRINCKERHOFF

06-0768-00-2121205A

Page 16

Bird-in-Hand Mine Site, Woodside SA — Report on
Geophysical Survey and Additional Site History Research

6.

Discussion

6.1

Summary of site history information
Gold was originally discovered by a prospector within Section 5278, Hundred of
Onkaparinga in about 1881. The reef deposit which was subsequently targeted by the Birdin-Hand mine has generally been described as comprising gold-bearing quartz sulphide
lodes located within easterly dipping sandstone, siltstone and limestone country rock, the
latter also containing carbonate-rich zones of mineralisation. Sulphide minerals present
within the gold-bearing lode, some of which have been found to contain finely disseminated
gold, include pyrite (FeS2), galena (PbS), sphalerite ((Zn,Fe)S), arsenopyrite (FeAsS) and
chalcopyrite (CuFeS2).
The Bird-in-Hand mine was established in 1882 and continued to be worked intermittently
until about 1938. The mine workings appear to have extended over a larger area than the
current investigation site and comprised an underground network of shafts, levels, crosscuts
and adits, with workings below about 30 m subject to flooding with groundwater. Two main
shafts (the Old Main Shaft and the Victoria Shaft) were located within the current area of
investigation and extended to depths of at least 125 m 8 . Numerous shallower shafts were
also present across the mine site (i.e. to the west/north-west of the Victoria Shaft), but may
not have been located within the current area of interest. Historical plans and photographs of
the site indicate that a range of surface infrastructure was also present. Although it is difficult
to be definitive regarding the location, particularly over time, of various buildings and
structures, the current area of interest appears to have hosted two engine houses (i.e. one
for each of the main shafts), a store and a carpenter’s shop. Winding and pumping
equipment would presumably have been steam driven (at least in the early days) and woodfired boilers are also likely to have been present, thereby accounting (at least partly) for the
treeless nature of the mine site in the early photographs.
The process used to extract the gold primarily involved the use of a stamper battery followed
by amalgamation, the latter involving copper plates and a mercury solution. Historical plans
indicate that both the battery and retort, the latter used to separate the gold from the mercury
after amalgamation, were located to the west of the current site. Mining reportedly ceased for
a period between about 1897 and 1933, during which time the mine was allowed to flood.
However, surface activities continued during this period with a cyanide plant being built on
the site in 1897 in order to recover gold from the tailings, the latter reportedly subjected to
the cyanidation process several times. As with the set-up of other mine sites of this era (i.e.
based on information sourced from the internet), it is considered likely that this cyanide plant
would have been located downhill of the main processing area (i.e. west of the current area
of interest).
The Commonwealth Government reportedly acquired the freehold to the site in 1921 9 and
used the mine for water supply purposes until 1933. Gold mining recommenced at the site in
1933, at which time the workings were pumped out and restored and the depth of the
Victoria Shaft was increased. This mining resurgence was short-lived, however, and the
mine was once again closed in about 1935, after which it continued to be worked by tributers

8

Note that various documents have reported depths of between about 125 and 128 m for the Old Main Shaft and
approximately 118 to 143 m for the Victoria Shaft although available plans indicate that the Old Main Shaft was
actually deeper than the Victoria Shaft.

9

Note that the Certificate of Title search undertaken by GHD (2006) indicated that the site was acquired by the
Commonwealth Government in 1926 whereas a letter within the State Records archives indicated that the land
transfer had already been completed by August 1921.
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until 1938. Mining infrastructure, including the battery stack, was reportedly left in place until
at least 1957. The 1949 aerial photograph of the site contained within the GHD (2006) site
history report indicates that infrastructure was present within the central area of the site.
Although this was interpreted by GHD to represent possible Department of Defence
building(s), it seems more likely that it represented remnant mining infrastructure, possible
even including one of the former engine houses.
From 1934 until about 1950, the Department of the Army pumped water from the mine to a
tank at the Woodside Army Barracks, located approximately 3 km to the south-west. This
was presumably undertaken via the use of the pump station and tanks currently located on
the site (and already visible in the 1949 aerial photograph included in the GHD (2006)
report). Use of the mine as a water source reportedly ceased in about 1950, following the
completion of the Onkaparinga branch of the Adelaide to Morgan pipeline. Although the
infrastructure was left in place as a back-up, it was stated that the water had become too
salty for human consumption by this time anyway.
Although anecdotal information derived from a number of sources has raised the possibility
that the mine shafts were backfilled with Department of Defence wastes, possibly including
live ammunition and asbestos materials, there is no evidence to confirm this. In fact, a 1994
Department of Defence document regarding the history of the Woodside Army Barracks
stated that the possibility of using the mine site as a rubbish dump and/or demolition and
bomb disposal site was touted on a number of occasions but was never put into practice.
The site was transferred from the Commonwealth Government to the State Government (i.e.
the Minister of Works) in the early 1960s. Apart from the dumping of fill materials, containing
visible concrete building rubble and asphalt road base and reportedly derived from other SA
Water properties, no information is available regarding the use of the site over the
approximately 40 to 45 year period until gold exploration was recommenced by Maximus
Resources in 2005.
Reports from the latest Maximus Resources exploration activities indicate that high-grade
gold resources, potentially worthy of further extraction, remain below the depth of the old
mine workings both on and off the site.

6.2

Summary of geophysical survey results
The results of the geophysical survey undertaken by Ecophyte Technologies identified the
following:


the possible presence of surface and/or subsurface acid mine drainage, considered
likely to be “fuelled” by water leaking from the concrete water tanks and located within
the following two areas:
 the south-western corner of the site, extending to the east from the westernmost
(30 kL) concrete tank, as well as along the western site boundary
 along the eastern boundary of the site, possibly emanating from the easternmost
(i.e. 1 ML) concrete tank



the possible (at least partial) use of mine tailings, which could include iron sulphides
and be contributing to the production of acid mine drainage, to fill and level area(s) of
the site
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6.3

the presence of 11 anomalous EMI survey responses (including anomalies 1, 2, 7 to 11,
13, 14, 18 and 20 as shown in Figures 9 and 10 of the Ecophyte Technologies report Appendix F), which did not correlate with reported historic shafts and could not be
explained except as possibly representing either undocumented shafts or excavations
related to post-mining site activities
14 additional anomalous EMI survey responses which appeared to be due to the
locations of known shafts (i.e. the Old Main Shaft and the Victoria Shaft), surface or
near surface metallic objects and features or reported positions of former mine buildings
possible collapsed stoped ground within the Old Main Shaft which had resulted in the
presence of air-filled fractures in near-surface material; and
differences between the responses provided by the two known shafts, which were
considered to possibly be due to differences in the type(s) of infill material(s) used
and/or the presence of water.

Identification of potentially contaminating activities
Based on the results of the additional research, as well as the earlier site history
investigations of GHD (2006), the following potentially contaminating activities have been
identified for the site:










use of unidentified materials to backfill disused mine workings
importation of surficial fill material from unidentified source(s)
possible storage and use of explosives
possible on-site gold extraction processes
possible on-site disposal of wood combustion products and/or other wastes
possible storage and use of fuel/oil within equipment used for mining and/or water
extraction/pumping purposes
possible contamination of surficial soils due to ore/groundwater extraction; and
possible production of acid mine drainage.

A summary of the significance of these potentially contaminating activities is provided in
Table 6.1 (overleaf).
Although the GHD (2006) report identified the possible use of a buried septic tank near
Department of Defence buildings as a potentially contaminating activity, this is considered
unlikely. This conclusion is based on the fact that what was interpreted by GHD to be a
Department of Defence building in the 1949 aerial photograph appears more likely to
represent remnant mining infrastructure and there is no evidence to suggest that Department
of Defence personnel were ever actually based on the site. In addition, given that the period
over which the site would have had resident workers (i.e. between about 1882 and 1938),
the majority of whom would most probably have been itinerant and living in temporary
structures (e.g. tents), it seems more likely that the site would have hosted long-drop, rather
than flushing, toilet(s). On-going contamination as a result of such historical activities is
considered unlikely to be an issue for the future use of the site.
The GHD (2006) report also identified weedicide use as a potentially contaminating activity.
However, given the current extent of weed growth on the site, as well as any lack of
information regarding such an activity, this is considered unlikely to be a significant issue for
future use of the site.
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Table 6.1

Summary of potentially contaminating activities – Bird-in-Hand mine site, Woodside

Potentially
Contaminating Activity
Use of unidentified
materials to backfill
disused mine workings

Potential Contaminants
Unknown

Likely Locations
Disused mine workings
which appear to be
located in the vicinity,
and to the west, of the
north-south fill
embankment which
extends through the site

Likely Significance
Potentially major: Historical information obtained for the site indicates that two main
shafts (the Old Main Shaft and the Victoria Shaft) were located within the current area
of investigation and extended to depths of at least 125 m. In addition, there were
extensive horizontal workings, including six main levels as well as numerous adits and
crosscuts, between the surface and at least 125 m depth. The geophysical survey
undertaken by Ecophyte Technologies has also identified 11 anomalies which may
represent either undocumented shafts (at least some of which may have been shallow
tributer shafts worked in the mid to late 1930s - refer to Section 4.2) or excavations
related to post-mining site activities. All of these mine workings appear to have been
located in the vicinity, and to the west, of the north-south fill embankment/bedrock
bench which extends through the central area of the site. In addition, at least some of
the workings (e.g. the Old Main Shaft) appear to contain collapsed stopes, thereby
presumably resulting in the presence of subsurface air-filled fractures, and mine
workings below about 30 m are likely to be flooded.
Although it has not been possible to determine the types of material used to backfill the
old mine workings, there appears to be no documented basis for previous claims of
their use for the disposal of Department of Defence wastes such as concrete, asbestos
and possible dead/live ammunition. However, this could not be confirmed and it should
also be noted that previous investigations undertaken by PB personnel on other
Department of Defence sites have revealed that historical waste disposal locations were
not always appropriately recorded. In addition to possible contamination issues
associated with the down-shaft disposal of unidentified backfill/waste materials, the
presence of extensive partially collapsed and/or partially backfilled workings across the
western half of the site could have significant geotechnical, as well as occupational
health and safety, issues during any future site investigations or development.

Importation of surficial fill
material from unidentified
source(s)
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Unknown but may
include metals, petroleum
hydrocarbons, polycyclic
aromatic hydrocarbons
and possibly others

North-south embankment
of fill through central
portion of site
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Potentially major: The embankment of fill material which extends in a north-south
direction through the central portion of the current area of investigation appears to
comprise imported fill material (at least superficially) and includes concrete building
rubble and fragments of asphalt road base. According to the GHD (2006) report, this
material was imported by SA Water from some of their other properties. Given that the
actual source(s) of the fill are unknown, however, it is considered possible that this
material may contain inherent contamination that could render it unsuitable to remain on
the site (i.e. depending on the end land use).
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Potentially
Contaminating Activity

Potential Contaminants

Likely Locations

Likely Significance

Possible storage and use
of explosives

Nitroglycerin, 2,4,6Trinitrotoluene (TNT),
Dinitrotoluene (DNT),
ammonium nitrate,
petroleum hydrocarbons

Old mine workings and
possibly other locations

Probably minor: Based on general information available regarding historical
underground mining activities, it is considered likely that some type(s) of explosives
would have been used and that the mine site would have hosted a magazine for the
storage of explosives. The most likely explosives used would have been dynamite
(containing nitroglycerin), TNT (2,4,6-Trinitrotoluene) and/or DNT (Dinitrotoluene). In
addition, ammonium nitrate (possibly combined with fuel oil) was reportedly widely used
in dynamite from 1884 onwards.
The US EPA lists TNT and DNT as priority pollutants due to their toxicity and
persistence in the environment, whereas nitroglycerin is considered to be toxic but less
persistent in the environment. Although it is considered likely that only minor, if any,
explosive residues would be present within the old mine workings, possible spillage
within the vicinity of the powder magazine (the likely location of which is not known)
and/or mine shaft openings could have resulted in more substantial contamination
within the soil profile, and possibly also within groundwater.

Possible on-site gold
extraction processes

Cyanide, mercury,
copper, zinc

Unknown

Potentially major: Based on available historical plans of the site, it is considered likely
that most, if not all, of the gold processing activities occurred to the west of the current
area of interest. However, since this can not be confirmed, the possibility that some of
the processing occurred on the current site must be considered. Possible contaminating
activities may, therefore, have included the use of copper plates and a mercury solution
during the amalgamation process as well as the use of a cyanide solution (i.e.
potassium cyanide, sodium cyanide or calcium cyanide) to recover gold from the
tailings, the latter followed by the precipitation of gold on metallic zinc. The possible
storage, use and/or on-site disposal (see below) of such chemicals on the site could
have resulted in both soil and groundwater contamination, the magnitude and extent of
which would depend on the volumes of chemicals used and the methodologies
involved.

Possible on-site disposal
of wood combustion
products and/or other
wastes

Polycyclic aromatic
hydrocarbons and
possibly others

Unknown

Unknown: It is presumed that, at least in the early days, the winding and pumping
equipment used for the mining operations would have been steam powered, via the use
of wood and/or coal-fired boilers. Waste products would therefore most likely have
included ash, cinders and possibly also coke. These wastes may have been disposed
of on the mine site (although not necessarily within the area of interest) either through
general surface scattering or possibly in one or more waste burial pit(s). Given that
incomplete combustion can result in the presence of polycyclic aromatic hydrocarbon
compounds (some of which are known carcinogens) within the waste material, there is
a potential for contamination within the soil profile, particularly given the relatively high
persistence and low mobility of the potential contaminants.
Waste solutions used in gold processing activities, and thereby possibly including
mercury and cyanide, may also have been disposed of around the mine site. Given that
such disposal would most likely have simply involved the solutions being tipped directly
onto bare earth, it is considered possible that soil, and possibly also groundwater,
contamination may have occurred.
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Potentially
Contaminating Activity

Potential Contaminants

Likely Locations

Likely Significance

Possible storage and use
of fuel/oil within equipment
used for mining and/or
water extraction/pumping
purposes

Petroleum hydrocarbons,
polycyclic aromatic
hydrocarbons, phenols

Unknown - probably most
likely in the vicinity of
former mining
infrastructure and the
derelict pump house

Unknown: It is not known whether any fuel or oil was ever stored/used at the site
although it is possible that diesel-powered equipment may have been present and/or
that oil was used for lubrication of machinery (i.e. both during mining and subsequent
water extraction/pumping activities). Should fuel and/or oil have been used, spillage or
leakage during storage and dispensing could have resulted in some contamination of
the soil profile and, depending on the volumes involved, also groundwater.

Possible contamination of
surficial soils due to
ore/groundwater extraction

Arsenic, metals (copper,
lead, iron, zinc, gold,
silver)

Entire site

Potentially major: The extraction and surface deposition of mined material, including
mineralised rocks containing a range of metal sulphides, as well as the pumping of
groundwater (which apparently traversed the ground surface – refer to Photograph 10,
Appendix B), could have resulted in metals contamination of surficial soils across the
site. In the first instance, it is likely that such contamination would have been relatively
limited in terms of its vertical extent within the soil profile. However, should the material
have remained on the surface over a period of time, rainwater infiltration (and/or
leakage from the water tanks currently located on the site) could have resulted in the
production of acid mine drainage (see below).

Possible production of acid
mine drainage

Acid, sulphates, arsenic,
metals (including copper,
iron, lead, zinc)

Entire site - particularly
those lower lying areas
noted to have surface
pools of water and/or
evidence of subsurface
moisture (e.g. reed beds)

Potentially major: Any mining operation which involves an ore body containing sulphide
minerals can result in the production of acid mine drainage (AMD). The percolation of
oxygenated water through both the mine workings and mullock/tailing heaps can result
in the generation of an acidic fluid rich in metals, the latter leached from the minerals in
the rocks. Both the low pH of the fluid, and the metal sulphates contained within it, can
cause substantial environmental impacts on receiving surface water bodies as well as
gross contamination of groundwater aquifers.
Based on the observations and conclusions of the Ecophyte Technologies report (refer
to Section 5 and Appendix F), and given that pools of water were located on the surface
within lower lying areas of the site (i.e. despite the dry weather conditions) at the time of
the October 2006 site inspection, it is considered possible that some leakage may be
occurring from the concrete water tank(s) on the site. Should this water be passing
through remnant tailings and/or ore material, surface acid mine drainage may be
present. Likewise, infiltration of mine workings and remnant tailings by rainwater over
the past approximately 125 years may have resulted in the discharge of acid mine
drainage into the underlying groundwater. The fact that carbonate-bearing rocks are
present within the zone of mineralisation at depth, however, could help to mitigate the
generation of such acidic fluids.
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7.

Conclusions
The Bird-in-Hand mine site has a history of mining, exploration and other light industrial
activities (e.g. use of a pump house for water supply purposes) dating back to about 1881
(i.e. over an approximately 125 year period).
The western half of the site slopes towards the west/south-west and is characterised by
uneven surface topography and obvious areas of subsidence. It appears to have supported
the majority (if not all) of the former mining infrastructure and is underlain by extensive,
presumably partly backfilled and partly collapsed, mine workings which extend to depths of
at least 125 m and are likely to be flooded with groundwater below about 30 m. Although two
main shafts (the Victoria Shaft and the Old Main Shaft) have previously been identified on
the current area of interest, the recent geophysical survey has identified a possible 11
additional subsurface features which may comprise previously undocumented shafts (i.e.
possibly including shallow tributer shafts worked in the mid to late 1930s) and/or excavations
related to post-mining site activities.
By comparison, the eastern portion of the site comprises a generally more even platform
area which is largely separated from the western portion by a bench of outcropping bedrock
overlain by a north-south embankment of fill material, the latter sloping downwards towards
the west. This area is not underlain by (identified) mine workings and does not appear to
have hosted any of the main mining infrastructure although it may contain mine tailings
material. Current infrastructure, including a derelict pump house and two concrete water
tanks are located within this area, as are two possible acid mine drainage surface seeps.
Although groundwater beneath the site is likely to be located within a fractured rock aquifer,
and could therefore have a variable flow direction, historical information indicates that the
groundwater flow direction may be predominantly westerly (i.e. based on PIRSA information
that most of the water inflow into the Victoria Shaft seeped in from broken ground on the
eastern or hanging wall side - refer to Section 4.4.1).
A range of possible soil and/or groundwater contamination issues have been identified for
the site, including the following:










use of unidentified materials to backfill disused mine workings
importation of surficial fill material from unidentified source(s)
possible storage and use of explosives
possible on-site gold extraction processes
possible on-site disposal of wood combustion products and/or other wastes
possible storage and use of fuel/oil within equipment used for mining and/or water
extraction/pumping purposes
possible contamination of surficial soils due to ore/groundwater extraction; and
possible production of acid mine drainage.

In addition, the presence of extensive disused mine workings beneath the western portion of
the site could have rendered this entire area geotechnically unstable and therefore
unsuitable for any future construction purposes. Both the potential contamination and the
possible site instability could result in significant occupational health and safety issues which
would need to be taken into consideration if planning any future site investigations and/or
redevelopment.
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8.

Recommendations
Given the range of issues identified for the site, including the potential for soil and/or
groundwater contamination, possible site instability and geophysical considerations and the
occupational health and safety issues likely to arise during any future intrusive site
investigations and or site redevelopment, it is recommended that SA Water determine
possible options for the future of the site and then give careful consideration to the
requirement for any further investigations as opposed to sale with full disclosure.
Should it be decided that further intrusive site investigations are required, these may include
the following:










grid-based test-pitting across the site to address general site issues (as per Table 6.1)
targeted test-pitting in the vicinity of the various anomalies identified during the
geophysical survey to represent possible historical shafts/excavations, in order to
investigate backfill materials
targeted test-pitting and/or surficial soil sampling in areas known to have formerly or
currently hosted site infrastructure
sampling of surficial material within the fill embankment as well as investigation of
underlying material for the presence of possible mine tailings; and
investigation of pooled surface water on the site and/or groundwater at, and downgradient of, the site to determine whether acid mine drainage may be an issue.
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10.

Statement of limitations
Scope of services
This environmental site assessment report (“the report”) has been prepared in accordance
with the scope of services set out in the contract, or as otherwise agreed, between the Client
and PB (“scope of services”). In some circumstances the scope of services may have been
limited by a range of factors such as time, budget, access and/or site disturbance
constraints.
Reliance on data
In preparing the report, PB has relied upon data, surveys, analyses, designs, plans and other
information provided by the Client and other individuals and organisations, most of which are
referred to in the report (“the data”). Except as otherwise stated in the report, PB has not
verified the accuracy or completeness of the data. To the extent that the statements,
opinions, facts, information, conclusions and/or recommendations in the report
(“conclusions”) are based in whole or part on the data, those conclusions are contingent
upon the accuracy and completeness of the data. PB will not be liable in relation to incorrect
conclusions should any data, information or condition be incorrect or have been concealed,
withheld, misrepresented or otherwise not fully disclosed to PB.
Environmental conclusions
In accordance with the scope of services, PB has relied upon the data and has not
conducted any environmental field monitoring or testing in the preparation of the report. The
conclusions are based upon the data and visual observations and are therefore merely
indicative of the environmental condition of the site at the time of preparing the report,
including the presence or otherwise of contaminants or emissions.
Within the limitations imposed by the scope of services, the assessment of the site and
preparation of this report have been undertaken and performed in a professional manner, in
accordance with generally accepted practices and using a degree of skill and care ordinarily
exercised by reputable environmental consultants under similar circumstances. No other
warranty, expressed or implied, is made.
Report for benefit of client
The report has been prepared for the benefit of the Client and no other party. PB assumes
no responsibility and will not be liable to any other person or organisation for or in relation to
any matter dealt with or conclusions expressed in the report, or for any loss or damage
suffered by any other person or organisation arising from matters dealt with or conclusions
expressed in the report (including without limitation matters arising from any negligent act or
omission of PB or for any loss or damage suffered by any other party in relying upon the
matters dealt with or conclusions expressed in the report). Other parties should not rely
upon the report or the accuracy or completeness of any conclusions and should make their
own enquiries and obtain independent advice in relation to such matters.
Other limitations
PB will not be liable to update or revise the report to take into account any events, emergent
circumstances or facts occurring or becoming apparent after the date of the report.
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The scope of services did not include any assessment of the title to nor ownership of the
properties, buildings and structures referred to in the report, nor the application or
interpretation of laws in the jurisdiction in which those properties, buildings and structures
are located.
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FIGURE 1

Site Location Map
Bird-in-Hand Mine
Woodside, SA

Appendix B
Historical photographs

Appendix B
Historical photographs

Photograph 1
View of the Bird-in-Hand mine site taken in the 1880s.

Photograph 2
View of the Bird-in-Hand mine site in about 1884, looking west towards the winding house,
showing the tramway to the 20 head stamp battery.
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Photograph 3
View of the Bird-in-Hand mine site taken in about 1885.

Photograph 4
View inside the Bird-in-Hand Battery House, taken in about 1890.
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Photograph 5
A group of workers at the Bird-in-Hand mine site, taken in about 1900.

Photograph 6
View of a chimney at the Bird-in-Hand mine site
taken in about 1920.
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Photograph 7
View of miners at the Bird-in-Hand mine site, taken in 1930.

Photograph 8
A group of people at the Bird-in-Hand mine site, taken in about 1933.
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Photograph 9
View of a man at the Bird-in-Hand mine site, taken in June 1933.

Photograph 10
Water being pumped from the Bird-in-Hand mine, Woodside, in June 1933.
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Photograph 11
View of the Bird-in-Hand mine, Woodside, taken in 1934.

Photograph 12
Men standing by the Department of Mines diamond drilling plant at the Bird-in-Hand mine in 1934.
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Appendix C
Information obtained from PIRSA
Minerals

Mining Review No. 57. Pgs. 68 

Mining Review No. 62. Pgs. 66 

Mining Review No. 67. Pgs. 91

Appendix D
Information obtained from Maximus
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Bird-in-Hand Gold Prospect
Potential for high-grade gold mineralisation and early cashflow:


Numerous old gold workings at historic Woodside and Echunga Goldfields.



Earning 75% equity in granted exploration licence 3215 that includes Bird-inHand gold mine and holding 100% equity in six adjacent granted exploration
licences, together covering 2,939 square kilometres.



Historic Bird-in-Hand mine shows high grade gold mineralisation to 6 metres at
14 g/t Au and widening with depth.



Aim to define high-grade gold resources amenable to underground mining.

The Adelaide Hills Project area holds gold discovery potential through exploration of its
areas including the historic Woodside and Echunga Goldfields which have together
produced some 300,000 ounces of gold.
In conjunction with Flinders, and by way of joint venture agreement with AKD Limited
and Statelink Holdings Pty Ltd, as summarised on pages 70 to 71 of this prospectus,
Maximus is earning a 75% equity position in all metalliferous minerals contained within
EL 3215. Maximus has 100% equity in all metalliferous minerals in the remaining six
contiguous exploration licences.
The initial focus of exploration within the project area will be the historic Bird-in-Hand
mine workings within EL 3215 from which miners of the 1880s are reported to have
produced some 22,600 tonnes at an average grade of 12.65 g/t Au (approximately
9,200 ounces). In the 1930s, underground investigations by the South Australian
Department of Mines demonstrated that significant high-grade gold mineralisation
remained in the lower levels of the 128 metre deep mine. Two south dipping lode
positions were recognised with grades exceeding 12 g/t Au over widths of one to two
metres and strike lengths of 25 metres separated by material averaging about 6 g/t
Au. During the investigation, a single diamond core hole drilled from surface
intersected the reef at 175 metres depth, approximately 40 metres below the lowest
mine working. The reef averaged 14.2 g/t Au over a 6.1 metre true width. In that
period, these grades were not considered sufficient to warrant further exploration or
reopening of the mine.
Exploration of the Bird-in-Hand mine remained dormant until 1997 when Capricorn
Resources, in joint venture with Australian Kimberley Diamonds Limited and Statelink
Holdings Pty Ltd, drilled several gold prospects in the Woodside Goldfield. As part of
the program, four RC holes were drilled under the Bird-in-Hand mine workings to test
the down dip extension of the high grade ore shoots identified in the 1934 assessment
work. Both the previously recognised southern and northern shoots were intersected
and respective intervals of 12.3 g/t Au over 5 metres from 143 metres (Drill hole
97RCBH#9) and 7.9 g/t Au over 13 metres from 171 metres (97RC BH#12) were
recorded. It was also noted that the reef was widening with depth.
Maximus will undertake further exploratory drilling of the Bird-in-Hand ore shoots with
the intention of testing these zones of mineralisation at depth and on spacings that
could be used to estimate the gold potential remaining below the old workings.
Success in this initial exploration could lead to an infill program of delineation drilling
and resource estimation.

February 2006 drilling
Gold results for an additional two core drill holes continue to indicate potential for high
grade gold mineralisation at the historic Bird-in-Hand Gold Mine near Woodside in the
Adelaide Hills.
Hole BH-19, situated 40 metres north-northeast of previously reported drill hole BH17, recorded 6 metres from 183 metres down hole averaging 23.5g/t gold (Estimated
true width 4.2 metres). The intersection includes 1.5 metres of quartz reef averaging
78.2g/t Au in which a 0.45 metre section with abundant pyrite assayed 226g/t. No
grade cut has been applied to the latter value in this early stage of the Bird-in-Hand
investigation.
Hole BH-18 situated 20 metres south-southwest of BH-17 intersected 0.15 metres of
reef quartz before traversing a 2.85 metre cavity thought to be due to solution of the
carbonate rich footwall. While the missing core zone in a vital part of the hole was
unfortunate, the recovered portion of oxidised reef graded 3.17g/t Au.
Base metal assays for BH-18 and BH-19 are still to be received, but neither hole had
sufficient visible base metal sulphides to suggest any significant values will be
recorded.
BH-19, together with previous Maximus hole BH-17 and drilling by a previous explorer,
has indicated high grade gold mineralisation is present over approximately 40 metres
of lateral extent. The mineralisation remains open to the north and at depth. Even the
failure of BH-18 to intersect a full thickness of reef suggests that an extension of the
potentially mineralised reef structure may exist for an additional 20 metres laterally to
the south of BH-17.
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Regional Gold Mineralisation
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Conceptual Study Team
Maximus has formed a dedicated study team to investigate mining
options, environmental and community issues during the planning
process
• Barbara Anderson - Senior Project Geologist
Managing drilling programs, logging drill holes
• Douglas McLean - Consultant Resource Geologist
JORC compatible resource estimation
• John Den Dryver - Consultant Mining Engineer
Conceptual mining study
• Stephen Marlow - Consultant Community Consultation
Advice on and participation in community consultation
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Significant Resource Potential Cross Section
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Conclusions
• MXR holds highly prospective tenements in Adelaide Hills,
Gawler and Yilgarn Cratons
• Multiple resources expected by targeting known gold, uranium,
nickel, copper and platinum mineralisation
• Initial 53,000 ounces of high grade gold at Bird-in-Hand,
remains open at depth, deeper drilling planned, conceptual
mining study underway
• Enhanced value from Uranium Prospects through Eromanga
Uranium Limited’s IPO
• Calcrete Uranium resource anticipated at Windimurra Uranium
• Aiming for gold production as soon as possible
23

Thank You

Windimurra, Western Australia

Bird in Hand, South Australia

Please visit our website at: www.maximusresources.com.au
Contact Kevin Wills 08 8132 7960 or 0419 850 997
email kwills@maximusresources.com.au
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NEWS
•

RELEASE

•

FOR IMMEDIATE RELEASE
Tuesday, 8 November 2005

NEW ADELAIDE HILLS GOLD SEARCH UNDER WAY
The famous Adelaide Hills are alive to the tune of a new gold mining search - on an
area last mined some 120 years ago.
Newly-listed explorer, Maximus Resources Limited, said drilling commenced today
on the first of six exploration holes expected to be drilled over the next few months
on the Company’s Bird-in-Hand gold project near the Adelaide Hills township of
Woodside.
The initial drilling program is following up previous intersections of up to six metres
at 14 grams per tonne gold at the Bird-in-Hand prospect.
“We are taking an entirely new look at the historical Adelaide Hills gold province,
with an expanded assessment of several known goldfields in the area now
controlled by Maximus,” Maximus Managing Director, Dr Kevin Wills, said today.
“Significantly, we have embarked on this extensive exploration program with the
benefit of modern geological concepts not available to Australia’s early explorers,”
Dr Wills said.
Maximus – which listed on the ASX last month after successfully raising $7 million
in an oversubscribed Initial Public Offer (IPO) – plans to drill an initial six holes on
the Bird-in-Hand gold project.
Core drilling of up to six holes is expected to total 1500 metres and be completed
through December 2005 and January 2006.
Gold Mining at Bird-in-Hand during the 1880s produced approximately 9200
ounces of gold at an average grade of 12.6 grams gold per tonne.
“Despite that past gold production success, exploration at Bird-in-Hand, and in the
Adelaide Hills generally, has somehow been largely neglected during the modern
era,” Dr Wills said.
“In other states, particularly Western Australia, an old mine like Bird-in-Hand would
probably have been heavily explored during the 1980s or 1990s,” he said.
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“Our initial exploration program will be followed up by gradually deeper tiers of drill
holes to determine if sufficient resources are present to re-develop the mine.”
As part of its exploration program, Maximus has applied for an SA Government
Plan for Accelerated Exploration (PACE) drilling grant to drill two deep holes to
explore for the lode at between 450 and 500 metres depth.
“If the grant is approved, these extra holes will be drilled in the first or second
quarters of 2006,” Dr Wills said.
“If the lode is located at this depth, it would add significantly to the gold tonnage
potential of the project,” he said.
Today’s commencement of drilling of the Bird-in-Hand prospect is the first step in a
larger program planned by Maximus to determine the potential remaining in the
Adelaide Hills gold province.
“Through this study, Maximus anticipates developing further gold and base metal
targets that will warrant drill testing for the discovery of modest size, high grade
metal occurrences,” Dr Wills said.
“Any discoveries made have the potential to be developed into profitable mines,”
he said.
Dr Wills said the last exploration drill hole put down on the Bird-in-Hand prospect
was by Capricorn Resources in 1997, intersecting a zone of 5 metres at 12.2
grams per tonne gold, while a hole drilled about 25 vertical metres deeper by the
Mines Department in 1934, intersected a zone of 6.1 metres at 14.2 grams per
tonne gold.
“On present indications, the lode zone appears to be increasing in grade and width
with depth,” he said.

MEDIA CONTACTS:
Dr Kevin Wills
Maximums Resources Limited
(08) 8132 7960 / 0419 850 997

John Field
Field Public Relations
(08) 8234 9555 / 0418 819 527
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Maximus Resources Ltd
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Australian Stock Exchange Announcement
MAXIMUS COMMENCES DRILLING PROGRAM AT BIRD-IN-HAND GOLD
MINE, SOUTH AUSTRALIA
8 November 2005

Highlights

• Drilling program commences to follow up previous
intersections of up to 6 metres at 14 grams gold per
tonne at the Bird-in-Hand Gold Mine.
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• Program is part of a larger assessment of the
Adelaide Hill Gold Province which contains seven
known goldfields controlled by Maximus
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Bird-in-Hand Exploration Program
Drilling is underway at the historic Bird-in-Hand Gold Mine

East

Proposed

400mRL
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The Manager
Companies Announcements Office
Australian Stock Exchange
20 Bridge Street
SYDNEY NSW 2000

projec
ted

BH9 BH2 BH16

West

200mRL

50
metres

located near Woodside in the Adelaide Hills; the ﬁrst of
several projects that Maximus Resources Limited (Maximus)
has in its extensive exploration portfolio. The Bird-in-Hand
Figure 1 Bird-in-Hand Mine Site—plan projection.

Figure 2 Bird-in-Hand Cross Section
— location shown on Figure1

Mine lies within Exploration Licence 3215 in which Maximus
is earning 75% equity of the metalliferous mineral rights. The
remaining 25% will be held by AKD Limited and Statelink
holdings Pty Ltd.
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hole BH 16. This is the ﬁrst of an initial six-hole program, as
shown on Figure 1, totalling about 1500 metres of drilling
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The Company today commenced the precollar drilling of

on the Bird-in-Hand Gold Mine. It is planned to complete
core drilling of up to six holes through December 2005 and
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January 2006. This drilling will determine the down dip grade,
thickness and lateral extent potential of the main reef. When
compared to the average lode width of about two metres
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on the 4th, 5th and 6th levels, post mining drill intersections
have indicated a thickening of the lode with depth, with
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up to 6.1 metres at 14.2 grams gold per tonne (hole BH 2),
5 metres at 12.3 grams gold per tonne (hole BH 9) and 8
metres of 11.2 grams gold per tonne (hole BH 12) as shown
on Figure 2.

Gold mining at Bird-in-Hand during the 1880s produced

Adelaide Hills Gold Province

approximately 9,200 ounces of gold at an average grade of

Exploration drilling of the Bird-in-Hand Gold Mine is the ﬁrst

12.6 grams gold per tonne. Underground workings followed a

step in a larger program to determine potential remaining

zone of quartz reefs dipping at about 50 degrees to a vertical

in the Adelaide Hills Gold Province (Figure 3). Through this

depth of 128 metres. Stoping occurred over a strike length

study Maximus anticipates developing further gold and base

of between 36 and 70 metres. Drives on the 4th, 5th and 6th

metal targets that will warrant drill testing for the discovery of

levels are about 220, 170 and 70 metres long respectively.

modest size, high grade metal occurrences. Any discoveries

These drives are not in continuous mineralisation, but

made may have the potential to be developed into proﬁtable

suggest that the miners were able to follow a reef or structure

mines.

over this distance.
Figure 3 Adelaide Hills Gold Province

An investigation of the underground workings by the
Mines in 1934 indicated ﬁve blocks of
mineralisation totalling about 7500
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South Australian Department of

tonnes grading 9.3 grams gold per
tonne remained between the 5th and

�����
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6th levels (110 to 128 metres below
surface). This remaining mineralisation
was not considered suﬃcient to allow
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reopening of the mine at that time. It is



noted that “mineralisation” is not a term
accepted under today’s JORC code.
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Gold exploration at Bird-in-Hand, and
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in the Adelaide Hills, has somehow



been largely neglected during the
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modern era. In other States, particularly




Western Australia, an old mine like
Bird-in-Hand would probably have
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been heavily drilled during the 1980s
or 1990s. The initial program planned
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by Maximus will be followed up by
gradually deeper tiers of drill holes to

��������

determine if suﬃcient resources are
present to re-develop the mine. As part
of its exploration program, Maximus
drilling grant (Plan for Accelerated
explore for the lode at between 450
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has applied for a SA Government PACE
Exploration) to drill two deep holes to
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and 500 metres depth. If the grant is
approved, these holes would be drilled
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in the ﬁrst or second quarters of 2006.
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If the lode is located at this depth it



would add signiﬁcantly to the tonnage
potential of the project.
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Through an agreement with Flinders Diamonds Limited

Maximus

(FDL), which is subject to approval by FDL shareholders at

Maximus is a diversiﬁed explorer with current interests

their AGM on 30 November, Maximus may hold 100% of

in known occurrences of uranium, gold, nickel, copper

the metalliferous mineral rights of all FDL’s Adelaide Hills

and platinum. During October, Maximus closed its IPO

tenements. The area contains the Echunga, Woodside,

oversubscribed, and listed on the Australian Stock Exchange

Birdwood, Barossa and other Goldﬁelds as shown in Figure 3,

on October 26.

giving Maximus 60-70% of the Adelaide Hills Gold Province,

The Company maintains a high level of environmental

including most of the larger historic producers. A detailed

awareness and intends to work closely with landowners and

example is shown for the Woodside Goldﬁeld in Figure 4,

local communities to ensure that its exploration activities will

where the Bird-in-Hand Mine is one of 15 named gold mines.

not impact on the Adelaide Hills environment.

The planned assessment of the gold potential of the Province
will include a geological and structural analysis in relation to
the overall structure mapped and interpreted from analysis
of detailed airborne magnetic data. In addition, Maximus will
be able to search for new mineralisation by following up of

Dr Kevin J A Wills

number of gold nugget occurrences located by FDL in the

Managing Director

course of its stream sampling for diamonds.

8 November 2005
For further information please contact Kevin Wills on 08 8132

���������
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7960 or 0419 850 997

�������

The information in this report that relates to Exploration Results, Mineral
Resources and Ore Reserves is based on information compiled by Dr K
Wills and Mr G Maddocks who are a Fellow and Chartered Professional
Fellow respectively of the Australasian Institute of Mining and Metallurgy
and act as consultants to Maximus Resources Limited. They both have
more than ﬁve years relevant experience in the style of mineralisation
and types of deposit under consideration and consent to inclusion of the
information in this report in the form and context in which it appears.
They both qualify as Competent Persons as deﬁned in the 2004 Edition
of the “Australasian Code for reporting of Exploration Results, Mineral
Resources and Ore Reserves”.
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Figure 4 Gold Mines in the Bird-in-Hand area,
Woodside Goldfield
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Maximus Resources Ltd

email info@maximusresources.com.au

ABN 74 111 977 354

telephone 08 8132 7960
facsimile 08 8362 5966

20 Boskenna Avenue Norwood
South Australia 5067

www.maximusresources.com

PO Box 3126 Norwood
South Australia 5067

Australian Stock Exchange Announcement
FIRST MAXIMUS DRILL HOLE HITS BIRD IN HAND GOLD REEF
9 December 2005
The Manager
Companies Announcements Office
Australian Stock Exchange
20 Bridge Street
SYDNEY NSW 2000

Highlights

• Drill Hole BH16 has intersected the upper and main
quartz reefs at the Bird-in-Hand Gold Mine in the
Adelaide Hills.
• Two quartz reefs of 0.8 and 5.2 metres down hole
length were intersected within an altered zone of
29 metres.

Drilling BH16 at Bird in Hand - November 2005

• Hole BH16 will be completed today at about 225
metres and the next hole, BH17, will commence.

Maximus Resources

Bird-in-Hand Drilling Program
Maximus Resources Limited (ASX code MXR) advised on 8
November that it had commenced its ﬁrst exploration drill
hole, BH16, at the Bird-in Hand gold Mine located east of
Woodside in the Adelaide Hills of South Australia.

Maximus is a diversiﬁed explorer with current tenement
interests in known occurrences of uranium, gold, nickel,
copper and platinum located in Western Australia, South
Australia and Northern Territory. During October, Maximus
closed its IPO oversubscribed, and listed on the Australian
Stock Exchange on October 26.

Today the hole will be completed at about 225 metres depth
having passed through a 29 metre downhole zone from 174
to 203 metres containing alteration, sulphide development
and two quartz reefs. The upper reef was intersected from
176.1 to 176.9 metres downhole totalling 0.9 metres and

Dr Kevin J A Wills
Managing Director

the main reef was intersected from 190.3 to 195.5 metres

9 December 2005

downhole totalling 5.2 metres.
Both reefs contain pyrite and iron oxides after pyrite with

For further information please contact Kevin Wills on

disseminated pyrite and ﬁner quartz veining extending into

08 8132 7960 or 0419 850 997

altered host rocks either side of and between each reef.

The information in this report that relates to Exploration Results, Mineral
Resources and Ore Reserves is based on information compiled by
Dr K Wills who is a Fellow of the Australasian Institute of Mining and
Metallurgy and acts as a geological consultant to Maximus Resources
Limited. Dr Wills has more than ﬁve years relevant experience in the style
of mineralisation and types of deposit under consideration and consents
to inclusion of the information in this report in the form and context in
which it appears. He qualiﬁes as Competent Person as deﬁned in the
2004 Edition of the “Australasian Code for reporting of Exploration Results,
Mineral Resources and Ore Reserves”.

It is anticipated that the drill core will be cut and prepared for
gold assay in the next few days with results being available
within two weeks. Hole BH16 will be terminated today and
the drill rig will move onto the next hole, BH17, which will test
the reef position about 20 metres away.

NEWS
•

RELEASE

•

FOR IMMEDIATE RELEASE
Thursday 19 January, 2006

HIGH GRADE ADELAIDE HILLS GOLD STRIKE AS
MAXIMUS DRILLS BELOW OLD WORKINGS
The application of modern exploration techniques to an old gold mine in the Adelaide Hills
has returned some of the most promising early exploration gold intersections reported in
South Australia for many years.
Newly listed Maximus Resources Limited (ASX code: “MXR”) announced today results
from its initial drilling of the Bird-in-Hand gold project near Woodside, including the
following high grade intersections:
•

•

Hole BH-17
9.04 metres at 31.2 grams per tonne gold (g/t Au) from 158.5 metres depth
(estimated true width 6.5 metres)
including 2 metres at 55.7 g/t Au
Hole BH-16
0.76 metres at 23.0 g/t Au at 175.89 metres depth, and
2.0 metres at 5.18 g/t Au from 200 metres.

“It is early days yet as these are assay results from only two of the four holes drilled to date
beneath the original Bird-in-Hand quartz reef, but nonetheless they are very encouraging,”
Maximus Resources’ Managing Director, Dr Kevin Wills, said today.
“The reported intersections are some of the most promising early exploration gold assay
results in South Australia for some time and this augurs well for our ongoing drilling
program,” Dr Wills said.
“These first two holes have confirmed that the width of the gold mineralisation is
thickening with depth.
“In addition, the very strong fresh base metal sulphides and pyrite encountered in the holes
suggests there is potential to find a deposit with significant gold and base metal grades.”
Maximus raised $7 million late last year in an oversubscribed Initial Public Offer and listed
on the ASX in October ahead of a November start to a six hole drilling program at Bird-inHand, where the Company is earning a 75% interest in the project.
Located three kilometres east of Woodside, Bird-in-Hand is one of seven known goldfields
within Maximus’ current Adelaide Hills tenements.
issued through

FIELD PUBLIC RELATIONS PTY LTD ABN 74 008 222 311
231 South Road, MILE END SA 5031
Ph: 08 8234 9555 Fax: 08 8234 9566

admin@fieldpr.com.au

Maximus is drilling six holes to 200-250 metres depth beneath old workings to test for
down-dip extensions of the gold quartz reef. Percussion holes drilled into the reef in 1997
returned 5 metres at 12.3 g/t Au and 13 metres at 7.4 g/t Au beneath the original 1880s gold
workings.
Highlights
Details of the Bird-in-Hand drill results are given in the table below.

BH-16

175.89
190.3
193.0
200.0

Downhole
Interval
(m)
176.65 0.76
192.0 1.7
195.5 2.5
202.0 2

BH-17

149
154.5
153.5
158.5
160

150.2
155
154
167.54
162

Hole ID

From (m)

To
(m)

0.72
0.5
0.5
9.04
2.0

Gold
g/t
23.0
4.96
4.38
5.18
13.95
11.58
3.04
31.2
55.7

Adelaide Hills Gold Province Study
Dr Wills also announced today that Maximus Resources had commissioned a review of all
gold occurrences in its Adelaide Hills projects.
“It is expected that this review will define drilling parameters for other historic workings
that have the potential to host similar grades of mineralisation to those intersected at Birdin-Hand,” Dr Wills said.
“Any new targets will be drilled as part of the Company’s ongoing exploration to locate an
economic gold discovery in the Adelaide Hills gold province.”

MEDIA CONTACTS:
Dr Kevin Wills
Maximus Resources Limited
(08) 8362 5900 / 0419 850 997

Kevin Skinner
Field Public Relations
(08) 8234 9555 / 0414 822 631

issued through

FIELD PUBLIC RELATIONS PTY LTD ABN 74 008 222 311
231 South Road, MILE END SA 5031
Ph: 08 8234 9555 Fax: 08 8234 9566

admin@fieldpr.com.au
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Australian Stock Exchange Announcement
SIGNIFICANT GOLD INTERSECTIONS AT BIRD-IN-HAND GOLD MINE
ADELAIDE HILLS PROJECT.
19 January 2006
The Manager
Companies Announcements Office
Australian Stock Exchange
20 Bridge Street SYDNEY NSW 2000

Highlights

Bird-in-Hand Gold Mine

• Maximus exploration drilling at the Bird-in-Hand
gold mine has produced significant results in the
first two holes of an initial six hole program.

Maximus commenced an initial 6 hole drilling program to

• A best intersection of 9.04 metres at 31.2g/t Au
from 158.5 metres downhole depth has been
recorded in hole BH-17.

on the Australian Stock Exchange on October 26. Two

explore the down dip potential of the Bird-in-Hand gold
mine in November 2005, shortly after successfully listing
precollared core holes were completed by late December
and assay results now available indicate significant gold in

• Hole BH-16 recorded four intervals of
mineralisation including 0.76 metres at 23.0g/t Au
from 175.89 metres and 2.0 metres at 5.18g/t Au
from 200.0 metres.
• Maximus has 7 known goldfields within its current
Adelaide Hills tenements and has commenced a
detailed study to identify and explore other historic
gold mines similar to Bird-in-Hand.

several intervals for both holes, the most encouraging being
9.04 metres at 31.2g/t Au from 158.5 metres, which included
2 metres at 55.7g/t Au, in hole BH-17. The estimated true
width of the interval is 6.5 metres. Details of the hole
positions and assay intervals are given in the table below.
Figures 1 and 2 show a plan for the two Maximus drill
holes completed to date and a section for hole BH-17 that
indicates the latter hole is approximately 30 metres down

Table of Significant Intersections1 for Maximus Drilling at Bird-in-Hand Gold Mine, Woodside, South Australia.
Collar Easting
(MGA54 metres)

Collar Northing
(MGA54
metres)

Collar Azimuth

Core Size

BH16

309009

6129684

Vertical

HQ core

175.9
190.3
193.0
200.0

176.7
192.0
195.5
202.0

0.76
1.70
2.50
2.00

23.00
4.96
4.38
5.18

BH17

308991

6129677

Vertical

HQ core

149.5
154.5
153.5
158.5
160.0

150.2
155.0
154.0
167.5
162.0

0.72
0.50
0.50
9.04
2.00

13.95
11.58
3.04
31.202
55.703

Drill Hole
Number

Including

From (metres)

To
(metres)

Downhole
Interval
(metres)

Gold (grams/
tonne)

1 Significant intersections meaning mineralised intervals containing gold values equal to or more than 3g/t gold over at least 0.5 metres.
2 Mainly reef quartz with abundant iron and base metal sulphides plus 0.54 metres of mineralised marble footwall but includes 0.5 metre cavity (162.8-163.3metres)
assumed at zero gold grade.
3 Solid reef quartz with up to 50% sulphide.

dip from a previous reverse circulation hole drilled by

pyrite seen to date (Figure 3). The interval of 9.04 metres at

Capricorn Resources in 1997. This Capricorn hole recorded

31.2g/t Au includes this sulphide-rich quartz reef zone as

an interval of 5 metres down hole width grading 12.3g/t Au

well as 0.54 metres of mineralised footwall rock, suggesting

(Hole BH-9, from 143 metres depth).

that there is potential to find significant gold in the wall
rocks to the reef.

The two Maximus core holes have confirmed the width of
of these holes (BH-17) has recorded the best intersection of

awaited and it is expected that these will to be available for

quartz reef with abundant fresh base metal sulphides and

a further announcement on or before January 31.
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Base metal values for the sulphides in hole BH-17 are
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gold mineralisation is thickening with depth and the second
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Figure 1. Plan of Historic Underground Workings and Surface Drilling
Positions, Bird-in-Hand Gold Mine.
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Figure 3. Photograph of base metal sulphide rich section from mineralised
interval in Maximus Drill Hole BH-17. (Brown – zinc sulphide, gray – lead
sulphide, yellow – iron and copper sulphides)

Figure 2. Schematic Cross-Section showing Maximus Drill Hole BH-17 and
Capricorn Resources Drill Hole BH-9.
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Limited, has the right to earn a 75% interest
in all minerals discovered within this licence

5SVSP

 .PQQB

for a total expenditure of $1.2 million
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of all gold occurrences in the 7 known

Dr Kevin J A Wills
Managing Director

19 January 2006
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For further information please contact

Figure 4 Adelaide Hills Gold Province

Kevin Wills on 08 8132 7960 or 0419 850

While a further 2 holes of the initial program have been

997

completed, core samples are stilled to be submitted for

The information in this report that relates to
Exploration Results, Mineral Resources and Ore
Reserves is based on information compiled by Dr
K Wills and Mr G Maddocks who are a Fellow and
a Chartered Professional Fellow respectively of the
Australasian Institute of Mining and Metallurgy and
act as consultants to Maximus Resources Limited.
They both have more than five years relevant
experience in the style of mineralisation and types
of deposit under consideration and consent to
inclusion of the information in this report in the
form and context in which it appears. They both
qualify as Competent Persons as defined in the
2004 Edition of the “Australasian Code for reporting
of Exploration Results, Mineral Resources and Ore
Reserves”.

assay. Completion of the last 2 holes in this initial 6 hole
program to explore for a first tier of mineralisation below the
old 128 metres deep Bird-in-Hand mine workings has been
delayed by previous commitments of the drilling contractor.
However, the drill rig is scheduled to recommence drilling at
the Bird-in-Hand site at the end of January.
The Bird-in-Hand gold mine is situated within Exploration
Licence 3215, which is subject to a joint venture with AKD
Ltd and Statelink Holdings Pty Ltd. Maximus, in expenditure
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Australian Stock Exchange Announcement
HIGH GRADE GOLD AND BASE METAL VALUES IN DRILLING,
BIRD-IN-HAND GOLD MINE, ADELAIDE HILLS PROJECT.

31 January 2006
The Manager
Companies Announcements Office
Australian Stock Exchange
20 Bridge Street SYDNEY NSW 2000

Highlights

• Maiden drilling program at Bird-in-Hand gold mine reports high grade intersections of up
to 9.04 metres from 158.5 metres grading 31.2 g/t Au, 58.3 g/t Ag, 5.8% Pb and 4.6% Zn
(estimated true width 6.5 metres).
• Given ability to recover all metals at current metal prices, these base metal values would
significantly increase the potential value of Bird-in-Hand mineralisation.
• PACE funding awarded for 2 deeper drill holes down dip from current drilling.
Bird-in-Hand Gold Mine
Drilling Results
As pre-empted in the Maximus Resources Limited ASX

Tabulated below are the details of significant assays

announcement of January 19, the base metal results for

for each hole. It is noted that the lack of significant

the first two holes of an initial six hole program have now

base metals in hole BH-16 is considered to be due to

been received.

weathering of original sulphide minerals to iron oxide

The second hole, BH-17, previously reported as having
intersected a major quartz reef containing abundant

and the resultant partial to total leaching away of the
base metals.

coarse grained sulphides, has assayed 31.2 g/t gold, 58.3

These overall results are considered highly encouraging

g/t silver, 0.4 % copper, 5.8 % lead, and 4.6 % zinc over

and reinforce the Company’s view that the Bird-in-Hand

the 9.04 metre down hole interval from 158.5 metres

gold mineralisation is increasing in width and grade with

(estimated true width 6.5 metres). The intersection

depth. Given the possibility to recover the coarse grained

includes an interval of 3.8 metre from 159 metres grading

base metal sulphides observed in this intersection,

46.8 g/t gold, 108.3 g/t silver, 0.8 % copper, 10.8 % lead,

at current metal prices, the inground value of the

and 8.9 % zinc (Figure 1).

mineralisation is significantly increased over and above its
gold value.

As previously advised, Maximus has completed two

The PACE funding, which is to a maximum of $30,000

additional holes of the initial program for which assays

towards the direct costs of drilling, has been approved.

are awaited. Drilling of the last two holes in this six hole

It is expected that this PACE supported drilling will

program to explore the first tier of mineralisation below

proceed after Maximus has completed its current drilling

the old mine workings is expected to resume in early

strategy at shallower depths and has utilised downhole

February and be completed by the end of February.

geophysics to assess the significance of the overall
results. This will ensure optimisation of collar positions

PACE Funding

from which these PACE funded holes will be drilled.

During November, Maximus made a submission to
Primary Industry and Resources South Australia (PIRSA)

If successful in intersecting significant mineralisation,

for funding under the State Government’s “Plan for

these deeper PACE holes could markedly increase the

Accelerated Exploration” scheme (PACE) to support the

potential for a resource of high grade gold and possibly

drilling of 2 deeper exploration holes at Bird-in-Hand.

base metal mineralisation below the Bird-in-Hand mine

These holes are designed to test for

workings.

• Extensions of the Bird-in-Hand gold and base metal
mineralisation at some 250 metres down dip from the
current drilling program.
• Additional reefs in the footwall, based on evidence for
another reef at lower depths in the nearby Bird-in-Hand

Dr Kevin J A Wills
Managing Director

Extended workings.

31 January 2006

Table of Significant Intersections1,2 for Maximus Drilling at Bird-in-Hand Gold Mine, Woodside, South Australia.
Pb3 %

Zn3 %

9.2

ns

ns

ns

3.58

3.0

ns

ns

ns

1.70

4.96

6.5

ns

ns

ns

2.50

4.38

2.0

ns

ns

ns

Collar
Easting
(MGA54
metres)

Collar
Azimuth

Core
Size

From
(metres)

To
(metres)

Interval
(metres)

BH16

309009 6129684 Vertical

HQ
core

175.89

176.65

0.76

23.5

190.3

195.5

5.20

Including

BH17

Collar
Northing
(MGA54
metres)

Cu3 %

Drill
Hole
No.

308991 6129677 Vertical

HQ
core

Gold
(grams/
tonne)

Silver3
(grams /
tonne)

200.0

202.0

2.00

5.18

2.15

ns

ns

ns

149.48

150.2

0.72

13.95

ns

ns

ns

ns

153.5

154

0.50

3.04

ns

ns

ns

ns

154.5

155

0.50

11.58

ns

ns

ns

ns

158.5

167.54

9.044

31.2

58.3

0.41

5.8

4.6

including

3.805

46.8

108.3

0.84

10.82

8.88

1. Significant intersections meaning mineralised intervals containing gold values equal to or more than 3g/t gold over at least 0.5 metres.
2. Arsenic values within mineralised intersections often well below 100ppm to maximum of 480ppm.
3. “ns” meaning no significant values.
4. Mainly reef quartz with abundant iron and base metal sulphides plus 0.54 metres of mineralised marble footwall but includes 0.5 metre cavity (162.8163.3metres) assumed at zero gold grade.
5. Solid reef quartz with up to 50% sulphide.
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Figure 1. Cross section showing Maximus Drill Hole BH-17 and proposed PACE funded drilling.

For further information please contact Kevin Wills on 08 8132 7960 or 0419 850 997
The information in this report that relates to Exploration Results, Mineral Resources and Ore Reserves is based on information compiled by Dr K Wills
and Mr G Maddocks who are a Fellow and a Chartered Professional Fellow respectively of the Australasian Institute of Mining and Metallurgy and act as
consultants to Maximus Resources Limited. Each has more than five years relevant experience in the style of mineralisation and types of deposit under
consideration and consent to inclusion of the information in this report in the form and context in which it appears. They both qualify as Competent
Persons as defined in the 2004 Edition of the “Australasian Code for reporting of Exploration Results, Mineral Resources and Ore Reserves”.



Maximus Resources Limited
ABN 74 111 977 354

Australian Stock Exchange Announcement
February 17, 2005

ANOTHER HIGH GRADE GOLD DRILL INTERSECTION
AT BIRD-IN-HAND GOLD MINE.
The Manager
Companies Announcements Office
Australian Stock Exchange
20 Bridge Street SYDNEY NSW 2000

Bird-in-Hand Gold Mine Drilling Results
Gold results for an additional two core drill holes continue to indicate potential for high grade gold
mineralisation at the historic Bird-in-Hand Gold Mine near Woodside in the Adelaide Hills.
Hole BH-19, situated 40 metres north-northeast of previously reported drill hole BH-17, recorded 6
metres from 183 metres down hole averaging 23.5g/t gold (Estimated true width 4.2 metres). The
intersection includes 1.5 metres of quartz reef averaging 78.2g/t Au in which a 0.45 metre section with
abundant pyrite assayed 226g/t. No grade cut has been applied to the latter value in this early stage of
the Bird-in-Hand investigation.
Hole BH-18 situated 20 metres south-southwest of BH-17 intersected 0.15 metres of reef quartz before
traversing a 2.85 metre cavity thought to be due to solution of the carbonate rich footwall. While the
missing core zone in a vital part of the hole was unfortunate, the recovered portion of oxidised reef
graded 3.17g/t Au.
Base metal assays for BH-18 and BH-19 are still to be received, but neither hole had sufficient visible
base metal sulphides to suggest any significant values will be recorded.
BH-19, together with previous Maximus hole BH-17 and drilling by a previous explorer, has indicated
high grade gold mineralisation is present over approximately 40 metres of lateral extent. The
mineralisation remains open to the north and at depth. Even the failure of BH-18 to intersect a full
thickness of reef suggests that an extension of the potentially mineralised reef structure may exist for
an additional 20 metres laterally to the south of BH-17.
These overall results continue to be highly encouraging and reinforce the Company’s objective to
locate sufficient high grade gold mineralisation below the old Bird-in-Hand Gold Mine to justify
resource evaluation drilling.
Maximus is in the process of completing two holes that are designed to explore for down dip
extensions of the high grade gold and base metals intersected in BH-17. This drilling is expected to be
completed by the end of February with the assay results for both holes anticipated during the second
half of March.

Dr Kevin J A Wills
Managing Director
February 17, 2005
For further information please contact
Kevin Wills on 08 8132 7960 or 0419 850 997
The information in this report that relates to Exploration Results, Mineral Resources and Ore Reserves is based on information compiled by Dr K
Wills and Mr G Maddocks who are a Fellow and a Chartered Professional Fellow respectively of the Australasian Institute of Mining and
Metallurgy and act as consultants to Maximus Resources Limited. Each has more than five years relevant experience in the style of
mineralisation and types of deposit under consideration and consent to inclusion of the information in this report in the form and context in
which it appears. They both qualify as Competent Persons as defined in the 2004 Edition of the ‘‘Australasian Code for reporting of Exploration
Results, Mineral Resources and Ore Reserves’’.
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Australian Stock Exchange Announcement
VISIBLE GOLD CONFIRMED AT BIRD IN HAND
2 March 2006
The Manager
Companies Announcements Office
Australian Stock Exchange
20 Bridge Street SYDNEY NSW 2000

Gold in quartz
Silver rich gold

Bird In Hand Drilling Update

• visible gold identified
• quartz intersections of 6.6m and 15.5m in 5th and
6th drill holes

Figure 2 Short thread of gold, independently in host vein quartz gangue.

Mineralological observation of drill core from an interval of
high grade Au mineralisation in hole BH17 has identified gold

Maximus has recently completed drilling its 5th and 6th holes

mineralisation in sulphide and as free gold in quartz. The fine

to explore below the old workings at Bird In Hand. Both holes

grain nature of the mineralisation explains the lack of visual

intersected the target quartz zones. BH20 contains three quartz

identification of gold in drill core to date.

reefs with the thicker (Main Reef ) vein comprising a 6.6 m

Gold was observed in polished section as a cluster of eight
small (10-100µm) inclusions in a single pyrite crystal (Figure 1)
and as a short gold thread in vein quartz and one bleb-like
inclusion of paler (Ag-rich) gold enclosed within galena

intersection from 178 m depth. In BH21 the quartz vein zones
occur over a total length of 15.5 m from 188 m depth. Assay
results for both holes will be available during the second half of
March.

(Figure 2). The result provides visual confirmation of the

Overall, drilling of the first six holes at the Bird In Hand

encouraging gold assay results announced in January which

prospect have produced some highly encouraging results with

included a high grade intersection of 9 m at 31.2 g/t Au from

indications of continuation and possible thickening of the lode

158.5m depth. Additional mineralogical work is currently being

with depth.

undertaken and metallurgical work is planned.

Drilling is scheduled to continue on a second tier of holes
that will extend drilling up to 100m down dip from known
mineralisation.
The Company’s objective is to identify sufficient high grade
gold mineralisation to justify redevelopment of the Bird In Hand
Gold Mine.

Dr Kevin J A Wills
Figure 1 Eight inclusions of gold within a pyrite cystal, adjacent to grey
galena.

Managing Director

2 March 2006

For further information please contact Kevin Wills on 08 8132 7960 or 0419 850 997
The information in this report that relates to Exploration Results, Mineral Resources and Ore Reserves is based on information compiled by Dr K Wills
and Mr G Maddocks who are a Fellow and a Chartered Professional Fellow respectively of the Australasian Institute of Mining and Metallurgy and act as
consultants to Maximus Resources Limited. Each has more than five years relevant experience in the style of mineralisation and types of deposit under
consideration and consent to inclusion of the information in this report in the form and context in which it appears. They both qualify as Competent
Persons as defined in the 2004 Edition of the “Australasian Code for reporting of Exploration Results, Mineral Resources and Ore Reserves”.
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Australian Stock Exchange Announcement
CONTINUING THE RUN OF HIGH GRADE GOLD DRILL INTERSECTIONS AT
BIRD-IN-HAND GOLD MINE

20 March 2006
The Manager
Companies Announcements Office
Australian Stock Exchange
20 Bridge Street SYDNEY NSW 2000
Highlights

combined with a narrow interval of waste, average 23g/t Au

• Hole BH-21: 18.65 metres at 23.9g/t Au from
183.6 metres downhole including 4.75 metres at
50.3g/t Au.

over 3.3 metres. Estimated true widths of these intersections
are 1.7 and 2.3 metres, respectively.
Hole BH-21 was collared approximately 35 metres southeast of

• Hole BH-20: 2.4 metres at 53g/t Au from 177
metres downhole.

BH-20 and is the deepest hole drilled to date beneath the old
mine workings. The hole intersected several quartz reef zones

• Previously reported holes include BH-17 with 9.04
metres at 31.2g/t Au from 158.5 metres and BH19 with 6 metres averaging 23.5g/t Au from 183
metres.

from 183.6 metres down hole with the gold grade including
some intervals of internal waste averaging 23.9g/t Au over
18.65 metres. This larger intersection included separate intervals
of 2.85 metres at 25.3g/t Au and 4.75 metres at 50.3g/t Au.

Bird-in-Hand Gold Mine Drilling Results

Estimated true widths of these three intersections are 13, 2 and

As forecast in the Maximus announcement on February 17, gold

3.3 metres, respectively.

assays for an additional two holes completed at the historic

Base metal assays for BH-20 and BH-21 are still to be received.

Bird-in-Hand Gold Mine near Woodside in the Adelaide Hills

However, like hole BH-19, core from each of the new holes

have now been received. These results, together with assay

show little sign of the unoxidised base metal sulphides needed

data for the four earlier Maximus holes, complete a highly

to provide significant values in base metals.

successful first phase of drilling at Bird-in-Hand and continue to
demonstrate potentially mineable widths and grades of gold

The intersection in Hole BH-21 has confirmed a substantial

mineralisation.

thickening in the width of gold mineralisation with depth. This
gold mineralisation is within 200m of surface and remains open

Drill holes BH-20 and 21 were positioned as the down dip

both laterally and at depth.

extension of high grade gold mineralisation intersected in hole

A further phase of drilling aimed at extending the zone of

BH-17. Both holes have produced excellent gold grades.

known high grade gold mineralisation both laterally and down

Hole BH-20 was collared approximately 15 metres southeast of

dip commenced on March 14. The first hole in this new phase

previously reported hole BH-17. While intersecting 6.7 metres of

of drilling is designed to test the lateral extent of mineralisation

quartz reef from 177 metres down hole, the better gold grades

to the northeast of previous drill hole BH-19. Success in this

of 2.4 metres at 53g/t Au are restricted to the iron sulphide-rich

hole would extend the zone of mineralisation below the old

upper portion of the reef. In addition, there are two shallower

workings from at least 60 metres to over 80 metres.

quartz reef intersections from 168 metres down hole that,



Table of Significant Gold Intersections1 for First Phase Maximus Drilling at Bird-in-Hand Gold Mine, Woodside, South Australia.
Drill Hole
No.

Collar Easting
(MGA54 metres)

Collar Northing
(MGA54 metres)

Collar
Azimuth

Core
Size

From
(metres)

To (metres)

Interval
(metres)

Gold
(grams/tonne)

309009

6129684

Vertical

HQ core

175.89

176.65

0.76

23.5

190.3

195.5

5.20

3.58

Including

1.70

4.96

2.50

4.38

BH162

BH172

308991

6129677

Vertical

HQ core

200.0

202.0

2

5.18

149.48

150.2

0.72

13.95

153.5

154

0.50

3.04

154.5

155

0.50

11.58

167.54

9.043

31.2

including

3.804

46.8

158.5
BH182

308983

6129658

Vertical

HQ core

BH192

309007

6129714

Vertical

HQ core

ns5
175.25
183.0
191.0

BH20

308999

6129666

Vertical

HQ core

168

177
BH21

309028

6129644.5

Vertical

HQ core

183.6

176.0

0.75

3.75

189.0

6.00

23.5

including

1.506

78.2

191.85

0.85

5.04

171.35

3.357

23.1

including

0.7

54.8

0.6

64.8

179.42

2.42

53.4

Including

0.75

155.5

202.25

18.658

23.9

Including

0.65

32.3

0.4

31.1

2.85

25.3

4.75

50.3

1.1

17.9

0.95

80.3

1. Mineralised intervals containing gold values equal to or more than 3g/t gold over at least 0.5 metres and intervals for which internal waste of
<2.4 metres (generally weakly mineralised but <3g/t) could be “carried” by high grade quartz reef values either side.
2. Previously reported results
3. Mainly reef quartz with abundant iron and base metal sulphides plus 0.54 metres of mineralised marble footwall but includes 0.5 metre cavity (162.8163.3metres) assumed at zero gold grade.
4. Solid reef quartz with up to 50% pyrite and base metal sulphides.
5. No significant assays but 0.15m of quartz reef adjacent to a 2.85m cavity assayed 3.17g/t Au.
6. Reef quartz including 0.45m heavily pyritic section (negligible base metal sulphides) averaging 226g/t Au.
7. Includes 2.05m of internal waste averaging <0.1g/t Au.
8. Includes 5 intervals of internal waste: 2.35m @ <0.1g/t, 1.15m @0.14g/t, 2m @ 1.1g/t, 1.75m @ 1g/t and 0.7m @ 1.7g/t Au.

Dr Kevin J A Wills

Managing Director

20 March, 2006
For further information please contact Kevin Wills on 08 8132 7960 or 0419 850 997
The information in this report that relates to Exploration Results, Mineral Resources and Ore Reserves is based on information compiled by Dr K Wills
and Mr G Maddocks who are a Fellow and a Chartered Professional Fellow respectively of the Australasian Institute of Mining and Metallurgy and act as
consultants to Maximus Resources Limited. Each has more than five years relevant experience in the style of mineralisation and types of deposit under
consideration and consent to inclusion of the information in this report in the form and context in which it appears. They both qualify as Competent
Persons as defined in the 2004 Edition of the “Australasian Code for reporting of Exploration Results, Mineral Resources and Ore Reserves”.
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Australian Stock Exchange Announcement
BIRD-IN-HAND GOLD MINE – FIRST MAXIMUS INFERRED RESOURCE
2 May 2006
The Manager
Companies Announcements Office
Australian Stock Exchange
20 Bridge Street SYDNEY NSW 2000

Highlights
��������������

• First Inferred Mineral Resource
of 116,000 tonnes at 14.2 g/t  
at Bird-in-Hand, SA.

��������������

• 53,000 ounces of contained
gold.
• Estimated only to limit of
current drilling – 200 metres
depth.

�����������
�������

�������

• Mineralisation remains open
below 200 metres depth drilling is continuing.
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Mineral Resource Estimate for Gold
listing on 26 October 2005, the Directors

���
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�

the Company’s first mineral resource
estimate for its flagship Adelaide Hills
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Gold Province Project, South Australia.
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of Maximus are delighted to announce
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Indomines Limited and Statelink
Holdings Pty Ltd. Maximus is proceeding
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$500,000 of exploration expenditure.
���������

at the Bird-in-Hand gold mine which is
one of several historic gold mines in the

� ���������������������
���������

��������������

in the Lobethal Joint Venture with

Maximus has been focusing its drilling

��������������

�����

Diamonds, Maximus has 51% equity

to earn 75% equity through a further

����

����
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�
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Through agreement with Flinders
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After six months of exploration since

�

�������

Bird-in-Hand Gold Mine - Inferred

Figure 1 Bird in Hand schematic longitudinal projection.

�����������������������������
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Woodside area. At Bird-in-Hand, historic

mining convention as Main and White, respectively, is included in the above total

mining has been focused on gold in

inferred resource statement and detailed in the table below.

east dipping quartz reefs enclosed
within a similarly dipping sequence of
sandstones, limestones and siltstones.
The reefs are generally stratabound

Table of Inferred Mineral Resources, 100 to 200 metres vertical depth
Bird-in-Hand Gold Mine, Woodside, South Australia
As at 27 April 2006.
Bulk
density1

within the Brighton Limestone unit.
Assay results and core for six previously
reported holes drilled by Maximus
below the underground workings
at Bird-in-Hand gold mine have
been examined by an independent
consultant mine geologist. These holes,
together with a resource estimate based
on underground sampling completed
by the SA Mines Department in 1934
and high grade gold intersections

Average
width2
(metres)

Tonnes

Grade
(g/t Gold)

Contained
gold
(ounces)

Total Main Reef Zone

2.8

6.0

87,907

15.51

43,841

Total White Reef Zone

2.8

1.9

21,128

10.35

7,030

7,585

9.33

2,275

116,000

14.2

53,000

Mineralisation
remaining in Main Reef
between Levels 5 & 6
of Mine Workings (1934
Estimate)
Total Inferred Mineral Resource

recorded in several reverse circulation

1. Density value is based on an average of measurements on 22 samples from the mineralised zones.

holes drilled by a previous explorer in

2. Horizon width based on lode dipping approximately 50 degrees to east.

1997, have been used by the consultant

It is emphasised that this estimate is based on geological data available between

to complete an initial estimate of the

vertical depths of 100 and 200 metres only. The gold mineralisation forming this

gold potential below these old mine

inferred resource estimate remains open below 200 metres vertical.

workings.

Drilling to determine the gold potential below 200 metres vertical at the Bird-in-Hand

The consultant is of the opinion that

gold mine is continuing as rapidly as possible, subject to drill contractor availability

the data available for this study is

and site access during the forthcoming wet winter months.

of sufficient reliability and spatial
distribution to classify the estimate
made as being consistent with the
status of an Inferred Mineral Resource
under the Code of the Joint Ore
Reserves Committee.

Base Metal Mineralisation
Previous announcements on Bird-in-Hand drilling have included significant
base metal values in some intersections. However, the distribution of base metal
mineralisation in the Bird-in-Hand gold mine is still to be fully understood. As a
consequence, at this time no attempt has been made to estimate a base metal
resource for this highly mineralised gold system.

The inferred gold resource estimate
based on these combined data totals
116,000 tonnes averaging 14.2 g/t Au
for 53,000 ounces of contained gold.

Dr Kevin J A Wills

An upper cut of 80 g/t gold was used

Managing Director

on the higher values and no lower cut
was deemed necessary as a geological

2 May, 2006

boundary was chosen for each drill
intersection. Uncut the grade increases

For further information please contact

to 15.2 g/t Au and the contained gold

Kevin Wills on 08 8132 7960 or 0419 850 997

ounces to 57,000.
In keeping with historic mining reports,
two sulphidic zones containing quartz
reefs and mineralised host rocks have
been recognised. The contribution of
each zone, designated by the previous

The information in this report that relates to Exploration Results, Mineral Resources and Ore Reserves is
based on information compiled by Mr Douglas McLean who is a Member of the Australasian Institute
of Mining and Metallurgy and act as a consultant to Maximus Resources Limited. Mr McLean has
more than five years relevant experience in the style of mineralisation and types of deposit under
consideration and consents to inclusion of the information in this report in the form and context
in which it appears. Mr McLean qualifies as Competent Person as defined in the 2004 Edition of the
“Australasian Code for reporting of Exploration Results, Mineral Resources and Ore Reserves”.
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Australian Stock Exchange Announcement
NEW BIRD-IN-HAND DRILLING PROGRAM UNDERWAY
TO TEST GOLD RESOURCE POTENTIAL
13 September 2006
The Manager
Companies Announcements Office
Australian Stock Exchange
20 Bridge Street SYDNEY NSW 2000

HIGHLIGHTS

• Drilling will recommence today at Bird-in-Hand gold mine,
Adelaide Hills

Bird-in-Hand Gold Mine,
Adelaide Hills, South Australia
(Maximus 51%, earning 75%)

• Program planned to test to vertical depths of 500m and
below a previously estimated inferred mineral resource of
53,000 ounces grading 14.2 grams gold per tonne

Summary

• Program will follow up previous intersection of 18.6
metres from 183.6 metres at 23.9 grams gold per tonne
in previous hole BH21

commence a 12 hole, 5000 metre

• Success will lead to a significant increase in resource
potential.

A track-mounted rig contracted
long term and capable of percussion
and diamond drilling will today
drilling program beneath the Birdin-Hand gold mine located near
Woodside in the Adelaide Hills
(Figure 1).
The program is planned to test up
to 300 metres below the previously
announced inferred mineral resource
of 53,000 ounces at an average grade
of 14.2 grams gold per tonne located
beneath the historic mine workings as
shown in Figure 2.
Drilling success at these lower levels
has the potential to increase the
current resource to over 200,000
ounces of gold and significantly
increase the chances of a commercial
development.

Figure 1 Rig on site for the new drilling

program, Bird in Hand, South Australia..
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Figure 2 Bird in Hand schematic cross section showing proposed drilling.

New Program

projected from our current

The drilling program will include

understanding of the nearby Ridge

further holes to follow up the high

gold mine.

grade gold intersection of 18.6 metres

Success in locating significant widths

from 183.6 metres down hole grading

and grades of gold mineralisation in

23.9 grams gold per tonne (estimated

this first tier will lead to the drilling

true width 13 metres) in hole BH21.

of second and third tiers at some

The latter intersection remains open

400 and 500 metres below surface,

at depth and laterally to the south.

respectively. Results from the tiered

It is intended to drill a first tier of

drilling program will allow Maximus

holes targeting a vertical depth of

to design an infill drilling program

100 metres below the previously

that should lead to a revised resource

estimated inferred resource and

estimate for the Bird-in-Hand gold

some 300 metres below surface.

mine.

metres below the very encouraging
intersection made in hole BH21 and
500 metres total depth to seek
an additional lower lode position

Kevin Wills on 08 8132 7960
or 0419 850 997

The first hole will be targeted 100

may be extended to approximately

For further information please contact

Dr Kevin Wills

Managing Director

13 September 2006



The information in this report that
relates to Exploration Results, Mineral
Resources and Ore Reserves is based
on information compiled by Dr K Wills
who is a Fellow of the Australasian
Institute of Mining and Metallurgy
and, through his company KJ
Exploration Pty Ltd, acts as a geological
consultant to Maximus Resources
Limited. Dr Wills has more than five
years relevant experience in the style
of mineralisation and types of deposit
under consideration and consents
to inclusion of the information in
this report in the form and context
in which it appears. He qualifies as
Competent Person as defined in the
2004 Edition of the “Australasian Code
for reporting of Exploration Results,
Mineral Resources and Ore Reserves”.

Maximus Resources Ltd ABN 74 111 977 354

Quarterly Report
period ending 30 September 2006
Highlights
Gold Resources to date

Bird-in-Hand Gold, South Australia

• Bird-in-Hand, South Australia - 53,000 ounces
(116,000 tonnes at 14.2 grams gold per tonne)

• Drill hole BH-24 below inferred gold resource
intersected 29 metre zone of interest for which
assays are pending

• Flushing Meadows, Yandal, Western Australia
- 59,000 ounces (1.1 million tonnes at 1.7 grams
gold per tonne)

Western Australian Uranium

• Aircore drilling of Wondinong palaeochannel
to evaluate potential for uranium mineralisation
undertaken and radiometric downhole probing
of existing water bores on nearby Windimurra
palaeochannel under way

• Further work to increase these resources is
underway

Eromanga Uranium Spin-off

Queensland Gold

• Eromanga Uranium Limited (ERO) Initial Public
Offering successfully completed with $14.75
million being raised

• Maximus to explore for gold in the highly
prospective Drummond basin with objective
of early production from known alluvial gold
province while seeking hardrock sources to such
alluvials

• Maximus to hold 44 million vendor shares in
ERO

EXPLORATION ACTIVITIES
Adelaide Hills Project, South Australia
100% Maximus & 75% in EL 3215 under Lobethal JV
Agreement
��������

��������

Maximus Resources Limited (Maximus) holds

����

�����������

100% equity for all metalliferous minerals in

������

��������������

����

�������

six of seven exploration licences within the
Adelaide Hills. Through the Lobethal joint
venture agreement, Maximus has earned 75%

��������������

equity in a seventh exploration licence that
�������
������

������������

������
������

�������������������

��������������

Bird-in-Hand Gold Mine
Contractor Anderson Drilling has commenced

������������
����

Figure 1  Location of Maximus Projects

(Figures 1 & 2).

����

�������
�����������
����������������

includes the historic Bird-in-Hand gold mine.

drilling at Bird-in-Hand with a track mounted rig
capable of both percussion and core drilling.
Drilling will test for down dip extensions of Birdin-Hand gold mineralisation at depths in excess
Maximus Resources Quarterly Report for the period ending 30 September 2006



����������

����������

mine, to also test for a ‘back reef’
position some 50 to 70 metres into

������

the footwall sequence. The hole was

������������

successful on both counts (Figure 3).

�������

BH-24 traversed similar geology to that
�

��

��

observed in previous drill holes before
���������

����������

intersecting limestone, quartz veining
and disseminated oxide after sulphides
from 257 to 286 metres down hole. The
intersection is consistent with the Bird-

�����������������

in-Hand lode position intersected in
the previous shallower drill holes.
The hole was extended into the

������������

������������������

�������������������

footwall and intersected a 1 metre
quartz reef believed to represent the
back reef position at a down hole

������������������
��������

Assay results for the wider zone of
interest from 257 metres and the back

�����������������

������������

depth of 372 metres.

������������

��������

��������������������
�����������
�������������

�������������

����������������
����������

�����������

reef zone are anticipated by early
November.

���������

A second hole, BH-25, has been

��������������

collared 40 metres to the west of BH-24

��������������������

and is targeted to intersect the Bird-in-

���������������������

Hand lode position at a similar vertical
depth to BH-24. Completion of this

Figure 2  Location of Adelaide Hills goldfields
��

������

100 and 200 metres below surface.
The first hole (BH-24), which was drilled

������
������
�������

under a South Australian Government
PACE grant awarded in late 2005, has

���������

been completed at 382 metres. BH-24

���������

was targeted to not only test the down

���������

dip extent of the Bird-in-Hand lode

��������������

position as recognised in previous

��������������

��������
����������������
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�����

�������������
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���
����

�����

�

���
������

shallower drilling but, based on
interpretation from the nearby Ridge

�����

��������
����������������
����

14.2 g/t Au, which is situated between

����
������

����������������������

previously announced inferred gold

����

100 to 200 metres vertically below the

��������������

��������������

The initial 12 hole program will test

resource of 53,000 ounces at a grade of

��

��������������������

of 300 metres below surface.

Figure 3  Cross section at Bird in Hand Gold Mine.

Maximus Resources Quarterly Report for the period ending 30 September 2006

����������

Community Consultation

����������

hole is expected by early November.

����������������������

Maximus has initiated local landowner

���������

discussions about its exploration
activities at Bird-in-Hand and it is
planning to increase this content

�������

by holding a public meeting on
these public consultations will become

��������� �����

November 15, 2006. It is expected that

����������
�������

a regular update of the progress of
exploration at Bird-in-Hand and other
mine sites within the historic Woodside
Goldfield.

������������

��������������������

Adelaide Hills Gold Province
During the reporting period, Maximus

�������������������

continued its exploration interest in the

����������
������������

Adelaide Hills mineralisation (Figure 2).
Reviews of specific historic producers
in other goldfields as well as base
metal occurrences enclosed within
the company’s extensive holdings are

������������

underway.
It is expected that gold specific
target areas will remain the Maximus
focus while base metal predominant
occurrences may be farmed out to
third parties that have expressed
interest.

������
����������
����
��������

Narndee JV Project, Western Australia

�

Maximus earning 70% under Apex JV
Agreement

�

��

��

����������

The project area is located in the Mt
Magnet region of Western Australia

�����

and covers some 3000 square
kilometres of the mineral rich Narndee
and Windimurra mafic complexes

�������

�������
�������

����������
�������������
���������������
�������������������������������

(Figures 1 & 4).

�����������������������

During the reporting period Maximus

�������������������������������

completed 40 holes for 456 metres of

�������������������������

aircore drilling along widely spaced

���������������

traverses across the Wondinong
palaeochannel. Silcrete layers in the
abundant calcrete along this channel

Figure 4  Narndee JV Project tenements and prospects.

caused drilling difficulties. The overall

Maximus Resources Quarterly Report for the period ending 30 September 2006



is proposing to drill.

����������

���������
�������������

Billa Kalina, South Australia
��

�
����������

Maximus diluting to 50% subject to Billa
Kalina JV Agreement

The Billa Kalina project area comprises
five exploration licences located 70km

�����������������������

northwest of the Olympic Dam copperuranium-gold deposit and 45 km east
of the Prominent Hill copper-gold
deposit (Figure 1).
The project area is subject to a joint
venture with Eromanga Uranium

������������

Limited (ERO), a company that has
recently held a successful initial public

��������

offering which will result in their listing
on the Australian Stock Exchange on
October 31. ERO will manage the
project and must expend $3,000,000
over six years to earn its 50% interest.

���������
��������

������������������������

����

ERO is planning to drill a target
detailed by a Maximus gravity survey
in 2006 at Billa Kalina as a test for
Olympic Dam style copper-uraniumgold mineralisation as soon as a
suitable drilling contractor can be

������������������������

secured.
Yandal, Western Australia
���

Figure 5 Water bores to be radiometrically probed, Windimurra Palaeochannel.

90% Maximus

The Yandal project area comprises
two tenement packages situated near

program was curtailed until a more

over the Windimurra palaeochannel

Wiluna (Figure 1) located within the

versatile drill rig can be secured and

has prompted Maximus to secure

highly prospective Yandal Greenstone

the results for drill samples submitted

permission to access a number of

Belt. The Maximus tenements include

for analyses have been received.

water bores previously drilled into the

five zones of known gold mineralisation

more radiometrically anomalous areas

in the Ironstone Well area (Figure 6).

Follow up gold results for one metre
sample splits from the reconnaissance
drill traverses completed last Quarter
over the Kiabye Greenstone Belt
indicated anomalous values of up
to 0.5 ppm Au (hole MNRB122). Soil
sampling to follow up the anomalous
areas along strike has been undertaken
and results for this work are pending.
Delays in receiving grant of tenure



of the channel (Figure 5). A contractor
with down hole radiometric probing
facilities has been secured and probing
of these water bores has commenced.
This probe work will enable Maximus
to obtain some new information on
the distribution of uranium within
the Windimurra palaeochannel prior
to receiving grant of the specific
exploration licence on which Maximus

Maximus Resources Quarterly Report for the period ending 30 September 2006

Maximus interest in the Ironstone Well
area led to consultant geologist Mr
Douglas McLean being commissioned
to review all previous drilling and
assay data. It was the opinion of the
consultant that the Flushing Meadows
prospect had sufficient density of
drilling and reliable assay data to
undertake the estimate of a JORC
compliant inferred mineral resource for

infill and confirmatory drilling along

����������

����������

������������

����������

this mineralised strike will result in

��������

additional mineral resources being

�����

delineated (Figure 7).
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�
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�������

��
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���������

Such infill and confirmatory drilling will

���������������������������

be undertaken at Flushing Meadows,

������

Quarter Moon and Oblique as soon

��������

as the requisite tenement areas are

���������

granted. The final result could be the

�����

consideration of options to realise

��������������������������

value for the contained gold within

��������������

the Ironstone Well tenements, either
through a Maximus managed mining
development or sale to a third party

�������

actively mining in the region.
Woolanga, Northern Territory
100% Maximus

������������

The Woolanga project area comprises

������������

����������������

five exploration licences located 100
kms northeast of Alice Springs (Figure
1). The tenement package includes
the Johnnies Reward ironstone hosted

�

��

��

��

��

�������������

��

����������

copper-gold prospect.
No field activities undertaken.

Figure 6  Location of mineralised zones in the Ironstone Well Area, Yandal Greenstone Belt.

this prospect (Figure 6). However, the

Eromanga Sedimentary Uranium Project,
South Australia & Northern Territory
Maximus diluting to 30% subject to
Eromanga JV Agreement

zones of mineralisation at the Quarter
Moon and Oblique prospects required

All project areas covering more than

infill and confirmatory drilling before

16,000 square kilometres (Figure 1) are

any reliable estimate of their gold

subject to a joint venture agreement

content could be undertaken.

with Eromanga Uranium Limited

Area for
further drilling

The resultant estimate of the inferred
mineral resource at Flushing Meadows

on the Australian Stock Exchange on

grade of 1.7 grams gold per tonne

October 31. ERO will manage the

for 59,000 contained ounces of gold

project and must expend $7,000,000

200m

over six years to earn its 70% interest.

In completing this estimate at Flushing
Meadows, it was also stated that there
are sufficient indications in previous

ERO is planning to undertake extensive

Inferred
Resource

regional airborne geophysical surveys
seeking to identify palaeochannels

drilling undertaken along strike to infer

prospective for sandstone uranium

that the mineralisation is continuing.
It is considered likely that further

completed a successful initial public
offering which will result in their listing

was 1.1 million tonnes at an average

(Figure 7).

(ERO); a company that has recently

Figure 7  Plan of inferred resource at Flushing
Meadows, Yandal Project.

deposits. It is expected that these
regional surveys will result in further

Maximus Resources Quarterly Report for the period ending 30 September 2006
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small defined areas within the overall

��������

��������

������������

project area during the option period

����������

and, if the option is exercised, will be

�����������

���
� ��

entitled to a net smelter royalty of 1.5%

��

��
�

on all future gold production from the

�������������
���������

tenements.
Maximus is planning to define an

�������

alluvial gold resource and explore for

�������

potential bedrock sources to such

����������

gold. An objective is to commence

������������������������
�����������

early production from alluvial gold
areas identified while continuing

����
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����������������������
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��������������
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to seek and delineate a significant

��������
������������

�������������������

hardrock gold resource for future
development.

�
�� ����

Maximus has the right to retain

���������������

any alluvial gold found during

��������������������

��������

�����������

its exploration under the option
period and it expects to commence
exploration of the bedrock through a

���
��

high resolution aeromagnetic survey

������
��

and geological mapping program

�����������

��

� �� �

�������

������������
�����������

���
����
����

planned for the December Quarter.

CORPORATE ACTIVITIES
Eromanga Uranium Limited
On July 25, Maximus announced the
spin out of its South Australian and

�

�

��

��

��

��

����������

����������

�����������

�����������
�����������

Northern Territory uranium interests
into new Uranium focused explorer,
Eromanga Uranium Limited (ERO).
On October 20, ERO announced a
successful initial public offering which

Figure 8  Location of Sellheim project area in relation to the
Central Queensland Gold Province.

raised $14.75 million. The company will
commence trading on the Australian

ground geophysical surveys prior to

mining leases, an exploration permit

the drill testing of specific targets.

minerals (EPM) and an application

Sellheim Gold Project, Queensland
Maximus has recently secured an

for an EPM, covering some 75 square
kilometres in total (Figure 8).

Stock Exchange on October 31.
Under conditions of a priority offer,
Maximus shareholders took up 5.5
million shares in the IPO and, as a

option to purchase the 100% interest

The option agreement allows for cash

vendor, Maximus will retain 44 million

of a known alluvial gold province on

and share payments to the vendors

shares in ERO.

the northern portion of the Drummond

over a period of up to three years with

Basin near Charters Towers (Figure 1); a

a total exercise price of $1.5 million

region of Queensland prospective for

on or before the expiry of that period.

As at September 30, 2006, Maximus

several styles of gold mineralisation.

The vendors will retain the right to

had available funds of $3,219,000

The property comprises granted

prospect for and mine alluvials from

of which the majority is held in term
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Finance

deposits with an Australian bank.
During the June Quarter, total net
expenditure by the Company was
$619,000.
Exploration activities during the
December Quarter will include deeper
core drilling beneath the Bird-inHand gold mine, South Australia,
the commencement of exploration
on the Sellheim gold project,
Queensland, and further exploration
on uranium bearing palaeochannels
in the Narndee JV project, Western
Australia. The estimate for December
Quarter exploration expenditure totals
$950,000.

Dr Kevin J A Wills
Managing Director
31 October 2006

For further information please
contact Kevin Wills on 08 8132 7960
or 0419 850 997

The information in this report that relates to Exploration Results, Mineral Resources and Ore Reserves is based on information compiled
by Dr K Wills and Mr G Maddocks who are a Fellow and a Chartered Professional and Fellow respectively of the Australasian Institute of
Mining and Metallurgy and act as consultants to Maximus Resources Limited. Each has more than five years relevant experience in the style
of mineralisation and types of deposit under consideration and consent to inclusion of the information in this report in the form and context
in which it appears. They both qualify as Competent Persons as defined in the 2004 Edition of the “Australasian Code for reporting of
Exploration Results, Mineral Resources and Ore Reserves”.

Further information relating to Maximus Resources Limited and its diversified exploration projects will be found on
Maximus’ website:

www.maximusresources.com

Maximus Resources Quarterly Report for the period ending 30 September 2006



Maximus Resources Ltd
ABN 74 111 977 354

telephone 08 8132 7960
facsimile 08 8362 5966
www.maximusresources.com

email info@maximusresources.com.au
62 Beulah Road Norwood
South Australia 5067
PO Box 3126 Norwood
South Australia 5067

Australian Stock Exchange Announcement
BIRD-IN-HAND HOLE 24 INTERSECTS MINERALISED ZONE AT 300 METRES
DEPTH
13 October 2006
The Manager
Companies Announcements Office
Australian Stock Exchange
20 Bridge Street SYDNEY NSW 2000

Highlights
• Hole 24 makes an encouraging
intersection of the Main Reef Zone
over 29 metres downhole - assays are
awaited
• New “Back Reef Zone” intersected
where predicted
• Next Hole (BH 25), aimed at lode 40
metres south of BH 24, is underway
Figure 1 . Rig at BH24 drillsite with site for BH25 on right.

Bird-in-Hand Gold Mine

down dip geology with evidence for the

South Australia

continuity of the mineralising system

Lobethal Joint Venture, 75% Maximus

at a vertical depth of 300 metres below
surface (Figures 2 and 3).

Hole BH24 - Main Reef Zone

Hole BH24 -Back Reef Zone
Hole BH24, which has been drilled with
the support of the SA Government’s
PACE grant scheme, also intersected

While not as rich in sulphides as some

the predicted lower “Back Reef” position

Maximus has completed the first hole of

of the previous intersections in the

(Figure 2). This hole was cored from 12

a new 12-hole program at the Bird-in-

main reef zone at Bird-in-Hand, the

metres depth and has provided the

Hand gold mine in the Adelaide Hills of

mineralisation in BH24 appears to be the

most complete cored geological section

South Australia. The rig at the drill site is

geological equivalent of this position.

yet drilled at Bird-in-Hand.

shown in Figure 1.

The main reef zone is represented as

Maximus is highly encouraged by

generally disseminated and oxidised

the intersection made in hole BH24

pyrite in limestone and silicification

which was designed to test for down

and quartz veining over some 29

dip extensions of high grade gold

metres from 257 metres down hole.

mineralisation below the historic Bird-

Disseminated zinc and lead sulphides

in-Hand gold mine in the Adelaide

(sphalerite and galena) have also

Hills (Figure 2). The previously reported

been noted in the limestone. Half core

inferred mineral resource of 53,000

samples of the main reef zone are

ounces of gold grading 14.2 grams

being prepared for assay and results are

per tonne remains open at depth and

expected to be available by the end of

the latest hole has intersected similar

October.

The back reef zone was an additional
drill target position in hole BH24
interpreted by reference to the nearby
Ridge gold mine, which is located some
300 metres to the south southwest
of Bird-in-Hand. After intersecting the
main reef zone in its predicted position,
BH24 was drilled on to a total depth of
382 metres. The interpreted back reef
zone was intersected in the sandstones
at 372 metres. In this position, the reef
is limited to about 1 metre in thickness

PACE
hole

Previous intersections

9m@31g
7m@19g

Siltstone
Limestone

-100m

Inferred mineral resource
53,000 ounces gold

2006

5m@12g

-200m

257-286m
Zone of interest

BH24

18m@24g

SE

Proposed drill holes

Victoria Shaft

Old Main Shaft

NW

Potential for
200,000 ounces gold

EOH
382m

Sandstone
Main reef zone

-500m

Back reef zone

0

100
metres

Figure 2 . Cross section at Bird in Hand Gold Mine.
Victoria Shaft

and appears to consist mainly of quartz

Old Main Shaft
Stoped

with low sulphides. Samples of this reef

zone

will also be assayed and results should
Level 4

be available by the end of October.

Level 5

-100m

Level 6

Hole BH25
116,000 tonnes @
14.2 g/t Au (53,000 ozs)

Drilling of hole BH25 has commenced
and is collared 40 metres to the south

-200m

of BH 24 (Figures 1 and 3). This new hole

?

targets a similar 300 metre depth target
Target for BH25

on the down dip extension of the Birdin-Hand Main Reef. Location of the new

?

?

BH24 - Assays awaited

target is on a long section illustrated in
Figure 3.

Potential
150,000 to 250,000
ounces gold
0

100
metres
Drill hole intesection

Dr Kevin J A Wills

Gold mineralisation

Managing Director

Proposed drill hole

13 October 2006

For further information please contact
Kevin Wills on 08 8132 7960
or 0419 850 997

Figure 3 . Long section at Bird in Hand Gold Mine.
The information in this report that relates to Exploration Results, Mineral Resources and Ore Reserves is
based on information compiled by Dr K Wills who is a Fellow of the Australasian Institute of Mining and
Metallurgy and, through his company KJ Exploration Pty Ltd, acts as a geological consultant to Maximus
Resources Limited. Dr Wills has more than five years relevant experience in the style of mineralisation and
types of deposit under consideration and consents to inclusion of the information in this report in the
form and context in which it appears. He qualifies as Competent Person as defined in the 2004 Edition of
the “Australasian Code for reporting of Exploration Results, Mineral Resources and Ore Reserves”.
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Australian Stock Exchange Announcement
HOLE BH-24 GOLD ASSAY RESULTS IMPLY EXTENSION OF BIRD-IN-HAND
LODE TO AT LEAST 270 METRES VERTICAL DEPTH
3 November 2006
��������������

The Manager
Companies Announcements Office
Australian Stock Exchange
20 Bridge Street SYDNEY NSW 2000
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HIGHLIGHTS
• Gold assays for first hole of current 12 hole
drilling program at Bird-in-Hand received
• 11 metres at 6.56 g/t gold, including 3 metres
at 11.9 g/t gold recorded
• Implies Bird-in-Hand lode extends to at least
270 metres vertical depth
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BIRD-IN-HAND GOLD MINE, SOUTH AUSTRALIA

�

Lobethal Joint Venture, 75% Maximus
Maximus has received gold assays for the previously reported
encouraging intersections made in drill hole BH-24 and is
pleased to announce that these included an 11 metre zone
from 272.5 metres which averaged 6.56 grams gold per tonne.
The estimate true width of this zone is 7.7 metres.
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Figure 1 Longitudinal section of Bird in Hand showing new

intersection.

Included within the 11 metre zone is an interval of 3.0 metres
from 277.8 metres at 11.9 grams per tonne.
The zone of mineralisation encountered in BH-24 is
geologically consistent with the lode position relating to
the previously reported inferred mineral resource estimate
of 53,000 ounces of gold averaging 14.2 grams per tonne.
The new intersection implies extension of lode to at least
270 metres vertical and some 90 metres down dip from the
inferred resource estimate, which is located between 100 and
200 metres below surface at the historic Bird-in-Hand gold
mine (Figure 1).
The previously reported intersection of a “Back Reef” position in
the footwall to the BH-24 zone of mineralisation was assayed
but did not record any significant gold values.
The second hole (BH-25) of a 12 hole program to test for gold
mineralisation 300 to 500 metres below the Bird-in-Hand gold
mine remains in progress at about 220 metres.

Dr Kevin Wills
Managing Director

3 November 2006
For further information please contact
Kevin Wills on 08 8132 7960 or 0419 850 997
The information in this report that relates to Exploration Results, Mineral
Resources and Ore Reserves is based on information compiled by Dr K Wills
who is a Fellow of the Australasian Institute of Mining and Metallurgy
and, through his company KJ Exploration Pty Ltd, acts as a geological
consultant to Maximus Resources Limited. Dr Wills has more than five years
relevant experience in the style of mineralisation and types of deposit under
consideration and consents to inclusion of the information in this report in
the form and context in which it appears. He qualifies as Competent Person
as defined in the 2004 Edition of the “Australasian Code for reporting of
Exploration Results, Mineral Resources and Ore Reserves”.
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Australian Stock Exchange Announcement
SECOND HOLE COMPLETED AND THIRD HOLE UNDERWAY
AT BIRD-IN-HAND
9 November 2006
The Manager
Companies Announcements Office
Australian Stock Exchange
20 Bridge Street SYDNEY NSW 2000

BIRD-IN-HAND GOLD MINE, SOUTH AUSTRALIA
��������������

Lobethal Joint Venture, 75% Maximus

������

Maximus has completed the second hole in its current
12 hole drilling program to test for down dip extension
of the 53,000 ounces of contained gold averaging 14.2
grams per tonne beneath the historic Bird-in-Hand
underground gold mine.
Hole BH-25 was collared 40 metres to the southwest of
hole BH-24 and completed at 296 metres total depth.
The hole traversed similar geology without showing any
significant signs of sulphide or rock alteration indicative
of mineralisation. Core samples will be submitted for
assay but initial interpretation suggests this hole is
outside of the hydrothermal system that created the
Bird-in-Hand gold mineralisation.
The program of exploratory drilling continues with
hole BH-26 being collared 30 metres to the northeast
of BH-24. The hole is targeting gold mineralisation at
approximately 280 metres below surface and along
strike from the 11 metres at 6.56 grams gold per tonne
intersected in BH-24 (Figure 1).
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Figure 1 Longitudinal section of Bird in Hand showing recent

drilling.

Dr Kevin Wills
Managing Director

9 November 2006
For further information please contact
Kevin Wills on 08 8132 7960 or 0419 850 997

The information in this report that relates to Exploration Results, Mineral
Resources and Ore Reserves is based on information compiled by Dr K Wills
who is a Fellow of the Australasian Institute of Mining and Metallurgy
and, through his company KJ Exploration Pty Ltd, acts as a geological
consultant to Maximus Resources Limited. Dr Wills has more than five years
relevant experience in the style of mineralisation and types of deposit under
consideration and consents to inclusion of the information in this report in
the form and context in which it appears. He qualifies as Competent Person
as defined in the 2004 Edition of the “Australasian Code for reporting of
Exploration Results, Mineral Resources and Ore Reserves”.
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Appendix E
Site photographs taken on 12 October 2006

Photograph 1
View of Philip Mill (Ecophyte Technologies) standing on a raised concrete slab located to
the east, and downslope from, the former Victoria Shaft; photograph taken facing north-east.

Photograph 2
View of the derelict pump house located within the south-eastern portion of the site,
near Bird In Hand Road; photograph taken facing north.
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Appendix E
Site photographs taken on 12 October 2006

Photograph 3
View of the 1 ML concrete water tank located on the highest point, and south-eastern
corner, of the site; photograph taken facing east.

Photograph 4
View inside the smaller (30 kL) concrete water tank located to the south-west, and
downslope, of the 1 ML water tank in Photograph 3.
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Appendix E
Site photographs taken on 12 October 2006

Photograph 5
View of the smaller (30 kL) concrete water tank, with the pump house in the
background, photograph taken facing north-east and upslope.

Photograph 6
View of pooled water within a lower-lying area to the north-west of the 30 kL tank;
photograph taken facing south to south-east towards Bird In Hand Road
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Appendix E
Site photographs taken on 12 October 2006

Photograph 7
View of the embankment of fill material which extended in an approximately north-south
direction through the site; photograph taken facing south.

Photograph 8
View of outcropping bedrock to the north-west of the 30 kL water tank; note the pipe
outlet presumed to be related to the tank. Photograph taken facing south-east.
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Appendix E
Site photographs taken on 12 October 2006

Photograph 9
View of a tailings heap located on the immediately adjoining property to the north-west;
note that the light colour of the material within the heap may be indicative of cyanidation,
the latter typically characterised by the production of fine white coloured sands.
Photograph taken facing south-west.
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Appendix F
Ecophyte Technologies report

Report on Geophysical Investigations at Bird-In-Hand Former
Mine, Woodside, South Australia.

STRICTLY CONFIDENTIAL
For the attention of the addressee/s only.

Wednesday 15 November 2006
Dr. Ruth Keogh
Senior Environmental Scientist
Parsons Brinckerhoff Pty. Ltd.
Ph: 08 8405 4351

Important information about your Ecophyte Technologies survey report.
These notes have been prepared by Ecophyte Technologies to help you interpret and understand the limitations of
your report.
Your report is based on project specific criteria and has been developed on the basis of your unique project
specific requirements as understood by Ecophyte Technologies and applies only to the Site(s) investigated.
Project criteria typically include:
 the general nature of the project;
 its size and configuration;
 the location of any structures on the Site;
 other Site improvements;
 the presence of underground utilities;
 the additional risk imposed by scope-of-service limitations imposed by the client.
Your report should not be relied upon if there are any material changes to the project criteria, without first asking
Ecophyte Technologies to assess how factors that changed subsequent to the date of the report affect the report’s
recommendations. Ecophyte Technologies cannot accept responsibility for consequences that may occur due to
changed factors if it is not consulted.
Natural processes and human activity create or vary subsurface conditions. For example, water levels can vary
with time, fill may be placed on a Site and materials may migrate with the passing of time. Because a report is
based on conditions extant at the time of the subsurface exploration, decisions should not be based on a report
whose adequacy may have been affected by time. You should consult Ecophyte Technologies to be advised how
time may have impacted on the project.
Site assessment identifies actual subsurface conditions only at those points where samples are taken and when
they are taken. Data derived from literature and external data source review, sampling and subsequent laboratory
testing are interpreted by geologists, engineers or scientists to provide an opinion about the overall Site
conditions, their likely impact on the proposed development and recommended actions. Actual conditions may
differ from those inferred to exist, because no professional, no matter how qualified, can reveal what is hidden by
earth, rock and time. The actual interface between materials may be far more gradual or abrupt than assumed
based on the facts obtained. Nothing can be done to change the actual existing Site conditions, but steps may be
taken to reduce the impact of unexpected conditions. For this reason the services of Ecophyte Technologies
should be retained through the development stage, to:
 identify variances;
 conduct additional testing as required; and,
 recommend solutions to problems encountered.
Your report is based on the assumption that the Site conditions as revealed through selective point sampling are
indicative of actual conditions throughout an area. This assumption cannot be substantiated until project
implementation has commenced and therefore your report recommendations can only be regarded as preliminary.
Only Ecophyte Technologies, who has prepared the report, is fully familiar with the background information
needed to assess whether or not the reports recommendations are valid and whether or not changes should be
considered as a project develops. If another party undertakes the implementation of the recommendations of this
report there is a risk that the report will be misinterpreted, and Ecophyte Technologies cannot be held responsible
for such misinterpretation.
To avoid misuse of the information contained in your report, it is recommended that you confer with Ecophyte
Technologies before passing your report on to another party who may not be familiar with the background and
purpose of the report. Your report should not be applied to any other project other than that originally specified
at the time the report as issued.
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0.0 SUMMARY
Geophysical surveys have been completed within an approximately 1.5 Hectare site at the former Bird-InHand mine near Woodside, South Australia as part of an ongoing investigation by Parsons Brinckerhoff Pty.
Ltd. Adelaide. Of primary interest is the location of back-filled vertical shafts extending from the surface.
Electromagnetic data were collected over all accessible parts of the site along transects approximately 2
metres apart. These data were grided and interpreted according to conceptual models of shaft occurrence.
A total of 26 anomalies were identified in this phase of work. Several of the anomalies are coincident with
locations of mine shafts as reported in Mines Department documents, including the Victoria and Old Main
Shafts. A least a few of the anomalies are probably due to metallic debris on the ground surface. Many
other anomalies are not able to be explained and could represent infilled historic shafts.
Two direct-current resistivity profiles were then collected to test several of the EMI anomalies and assess the
vertical characteristics of the features. The placement of the profiles was heavily influenced by site
topographic and vegetation constraints. Resistivity profiles crossed, or just clipped, 11 of 26 anomalies
identified from EM data. Responses from the known shafts were quite different, possibly a result of different
infill materials. Old Main shaft is evident as a vertically-oriented conductive anomaly. Victoria shaft is
evident as a discrete near-surface conductive anomaly.
Given the relatively shallow depths of penetration of the EM, all anomalies identified from this method could
probably be investigated by test-pitting using an excavator or similar.
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1.0 PROJECT DESCRIPTION & S COPE OF WORKS
Ecophyte Technologies was contracted to collect geophysical data as part of continuing environmental
investigations by Parsons Brinckerhoff at the former Bird-In-Hand mine site near Woodside, South Australia.
Their work is investigating the possibility that back-filled mine shafts have been at least partially filled with
materials of concern and could include asbestos or unexploded ordnance. Although there are numerous
government records relating to the mine and its operations, including locations of historic shafts, it is likely
that undocumented excavations also existed.
Electromagnetic Induction (EMI) and Direct Current Resistivity Profiling (DCRES) methods were proposed in
order to map and confirm known mine shafts, locate any undocumented shafts extending from surface.
The key outcomes of this investigation are based on the following work undertaken by personnel from
Ecophyte Technologies within the area of interest (AOI).
 Acquisition of electromagnetic induction (EMI) data over AOI at approximately 2 metre line spacing.
 Processing and preliminary interpretation of data to select targets for follow-up resistivity profiles
 Acquisition of resistivity profile data over EMI anomalies.
 Interpretation of both datasets to derive interpretations of shaft locations
It should be noted that although materials like unexploded ordnance can result in geophysical anomalies, the
surveys completed by Ecophyte Technologies, and reported in this document, should in no way be seen as
an indicator of the presence or otherwise of such materials. Unexploded ordnance (UXO) surveys are highly
specialised multi-disciplinary investigations and fall outside the scope of this current environmental
investigation.
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2.0 SITE I NFORMATION
2.1 Location & Brief History

The Bird-In-Hand former mine site is located about 3 kilometres from Woodside, South Australia (Figure 01).
The area of interest (AOI) for this work is a 1.53 Hectare site containing several structures related to various
site uses, including mining and later military uses.
The site has a complicated history, and this summary is derived from (former) Department of Mines records,
Maximus Resources prospectus, and a GHD report from May 2006. PIRSA Records of Mines indicates that
gold mining first commenced around 1881 and continued until 1897 when decreasing grades and problems
with water management led to closure. The mine was reopened several times within that period, each time
requiring significant re-excavation of shafts and reestablishment of mine infrastructure. The site was
transferred to the Commonwealth Government in 1926 and was managed by Department of Defence into
the 1950’s. During this time, the site was used as a local water supply and the mine also reopened for two
years from 1933. Mining activities decreased following Department of Mines investigations that found subeconomic gold grades at depth, and because the mine dewatering was having an effect on regional water
tables. Following cessation of all mining activities in 1938, there are reports of backfilling of all shafts by the
military with various materials including concrete and building wastes. There are further reports, of
questionable reliability, of disposal of specifically military waste in the shafts, including unexploded
ordnance. The site was used as a water supply for the nearby Woodside Army Barracks into the 1950’s.
Maximus Resources is currently conducting a diamond drilling programme in and around the site to define
the ore shoot at depth. Maximus also undertook a ground magnetic survey across the site as part of the
exploration work.
Various data from historic Mining Reviews are shown on Sheets 01 to 02 and show details of mining
including shafts and drives.
2.2 Geology & Landscape

The mine is located within rocks of the Late Proterozoic Umberatana Group which lie within the Adelaide
Geosyncline. Tarcowie Siltstone is the reported dominant lithology, consisting of laminated siltstone and
sandstone sequences with pyritic sections. Gold and sulphide mineralization occurs within hydrothermal
quartz-carbonate veins related to granite emplacement at depth. The reefs are reported to strike
approximately north-south, obliquely cross-cutting regional stratigraphy.
The original landscape has been heavily altered by mining and subsequent activities. The land falls quite
steeply from a leveled platform near Bird-In-Hand Road. The lower part of the site is a mixture of in situ and
disturbed materials. Mining activity is evidenced as areas of slumping and there are several small voids at
the surface, presumably associated with subsidence of infilled shafts. Just outside the north-west boundary,
land forms indicate reasonably widespread subsidence. Mining Review 62 states that the ore zone has
been mostly removed to a depth of about 100 metres and for a width of up to a hundred metres. Collapse
over time of stope structures could be responsible for these and other features across the site.
2.3 Hydrology

Groundwater in the vicinity of the mine is reported at around 50 metres depth and appears controlled by
regional structural regimes. Many references are made in Department of Mines records to the problems
faced due to the inflow of water into shafts and drives. The cost of running dewatering pumps contributed to
high overheads on early mining and was partly responsible for cessation of active mining. Also, as
Confidential – for the attention of the addressee/s only. Ecophyte Job Ref.: ET-180
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mentioned in Section 2.1, the effects of dewatering on regional water tables were too severe to continue.
However, it is expected that the regional groundwater is beyond the depth of investigation of these current
surveys and is unlikely to be manifest in the data. Perched water bodies in shallower materials are also
reported and these may occur within depths of investigation.
In the west of the site near the main access gate, there is a groundwater seep at the break of slope between
upper and lower parts of the site (Photographs 10 and 11, Appendix 7.1). Ferrihydrite has formed around
the seep, indicating that the water has been acidified and picked up iron between recharge and discharge.
Given the presence of pyrite and other sulphides in the local geology and in the mineralisation assemblage,
the source of the iron is obvious. It is also possible that tailings form part of the site fill materials and that
this has also contributed to the sources of acid-forming minerals. The source of the water is less obvious
considering the location of the seep close to the top of the slope. It is possible that water is leaking from the
westernmost concrete tank and traveling through the near-surface before seeping out down the slope.
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3.0 GEOPHYSICAL SURVEY SYSTEMS & METHODS
Electromagnetic induction and resistivity profile data were collected within the site on the 24th and 25th of
September, 2006. EMI data were collected first and the results analysed to identify targets for follow-up
investigation using resistivity profiling.
Specific details of these methods, including information on data reduction, and processing are provided in
sections 3.1 and 3.2.
3.1 Electromagnetic Induction (EMI) Surveying
3.1.1 Method Background

Electromagnetic inductive techniques rely on measuring the earth’s response to large EM fields created at
the surface. A transmitter creates a primary field which penetrates the ground as a wave, inducing eddy
currents in conductive materials. These secondary (induced) fields are sensed by the receiver and converted
to ground conductivity by analysing phase and amplitude characteristics. Figure 01 shows an illustration of
this concept for a single frequency.

Figure 01. a) Illustration of primary and secondary fields in
the horizontal loop induction method of electromagnetic
exploration for shallow bodies, b) Amplitudes and phases of
the primary (p) and secondary (s) fields. From “Fundamentals
of Geophysics”, 1997, by William Lowrie (Cambridge
University Press).

The EMI method works best where a conductive target is located within a relatively more resistive host;
however resistive anomalies are also interpretable from conductivity data. If near-surface materials are
relatively conductive, penetration may be limited because the transmitted wave is preferentially distributed
within the conductive surface. These features are usually easily interpreted in multi-frequency data because
the each band will display roughly similar characteristics.
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3.1.2 Equipment and Acquisition Parameters

A GEM-2 broadband electromagnetic sensor, manufactured by Geophex Ltd. In Raleigh, North Carolina,
was used for this work. The operational setup of the tool when walking is required is shown as Figure 02.

Figure 02. The GEM-2 broadband electromagnetic sensor and walking setup. The
actual sensor and control unit are encased in PVC tube to protect from vegetation, rough
terrain, and the possibility of heavy impacts in case of falls.

The GEM-2 operates in a frequency range between 300 Hz and 48 kHz, and can transmit a waveform
containing multiple frequencies. The use of multiple frequencies allows for depth sounding, whereby lower
frequencies provide data from deeper in the ground and the higher frequencies from shallower in the profile.
The frequency bands collected for this survey were 4075Hz, 9875Hz, 18075Hz, 24790Hz, and 41375Hz.
The instrument also derives a value for the In-Phase component of the signal which is equivalent to
magnetic susceptibility, or the degree to which a body is magnetised. These data are useful for identifying
ferrous objects in the subsurface.
The approximate depth of investigation (DI) for each frequency can be approximated as the square root of
the effective skin depth (SD) which is the depth at which the amplitude of a wave has decreased to 1/e or
37% relative to its initial amplitude. Skin depth is a function of ground electrical conductivity (σ), magnetic
susceptibility (μ), and transmitted frequency (f ). The effect of ground conductivity on depth penetration can
be seen in Table 01 below. Four different subsurface conductivity regimes have been determined from
analysis of resistivity profiles, ranging from very resistive to very conductive. These values have been used
to calculate approximate depths of investigation for each frequency and it can be clearly seen that depths
decrease with increasing conductivity. This means that it is not possible to assign a universal depth of
investigation for each individual frequency band unless subsurface conductivity is essentially the same
throughout. The final column of Table 01 also shows a non-weighted average of the investigation depth
values for the 5 frequencies and although this method does not explicitly consider the relative distributions of
subsurface materials, it provides a useful “rule-of-thumb” of EM penetration.
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Frequency
(Hertz)

ρ=500 ohm.m
σ=2 mS/m

DI (metres)

ρ=100 ohm.m
σ=10 mS/m

DI (metres)

DI (metres)

DI (metres)

ρ=10 ohm.m
σ=100 mS/m

Non-weighted
average of DI
(metres)

4075

13

9

8

5

9

9875

11

7

6

4

7

18075

9

6

5

3

6

24790

9

6

5

3

6

41375

8

5

4

3

5

ρ=50 ohm.m
σ=20 mS/m

Table 01. Approximated depth of investigation (DI) in metres for the 5 recorded frequencies, calculated using assumed values of
subsurface resistivity ranging from resistive (500 ohm.m) to very conductive (10 ohm.m).

3.1.3 Production and Coverage

EMI data were collected along roughly parallel transects approximately 2 metres apart across the site. The
data were collected at a rate of 2 / second and the work completed within one day. Data point locations are
shown on Sheet 03.
3.1.4 Data Quality Assurance

For surveys where the instrument was carried, data were reviewed when downloaded immediately following
acquisition.
3.1.5 Data Editing and Processing

EM data were filtered and edited prior to processing display steps. Steps included –
Removal of stationary points (since GPS positions jump around when not moving)
Removal of poorly located data (due to dropouts in GPS signal)
Removal of obviously erroneous data (guided by histogram analysis)
Calculation/conversion of distance along transect from GPS coordinates
Averaging data over 10 data points to smooth
3.1.6 Data Display

Data are displayed as contoured images with separate surfaces for electroconductivity (EC) and magnetic
susceptibility (MS) components for each frequency. The EM data is displayed on Sheets 04 to 08.
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3.2 Direct Current Resistivity (DCRES) Surveying

Resistivity methods were used for the follow-up component of this work. This technique is appropriate for
defining subsurface structures and regimes and is used widely in this application by Ecophyte Technologies
and other geophysical practitioners worldwide.
3.2.1 Method Background

The purpose of electrical surveys is to determine the subsurface resistivity distribution by making
measurements on the ground surface. From these measurements, the true resistivity of the subsurface can
be estimated. Resistivity is fundamental physical property of earth materials and is related to various
geological parameters such as the mineral and fluid content, porosity and degree of water saturation in the
rock. Note that the inverse of resistivity (in ohm.m) is conductivity σ(in Siemens/metre).
Resistivity measurements are normally made by injecting current into the ground through two current
electrodes, and measuring the resulting voltage difference at two potential electrodes. From the current (I)
and voltage (V) values, an apparent resistivity 
a) value is calculated.
a = k V / I

…. (1)

where k is the geometric factor which depends on the arrangement of the four electrodes.
Resistivity meters normally give a resistance value, R = V/I, so in practice the apparent resistivity value is
calculated by








a = k R
…. (2)
The calculated resistivity value is not the true resistivity of the subsurface, but an “apparent” value which is
the resistivity of a homogeneous ground which will give the same resistance value for the same electrode
arrangement. The relationship between the “apparent” resistivity and the “true” resistivity is complex. To
determine the true subsurface resistivity, an inversion of the measured apparent resistivity values using a
computer program must be carried out.
Resistivity surveys give an idea of the subsurface resistivity distribution. To convert the resistivity picture into
a geological cross-section, some knowledge of typical resistivity values for different types of subsurface
materials and the geology of the area surveyed is important. Igneous and metamorphic rocks typically have
high resistivity values. The resistivity of these rocks is greatly dependent on the degree of fracturing, and the
percentage of the fractures filled with ground water. Sedimentary rocks, which usually are more porous and
have higher water content, normally have lower resistivity values. Wet soils and fresh ground water have
even lower resistivity values. Clayey soil normally has a lower resistivity value than sandy soil. However,
note that there is a significant overlap in the resistivity values of the different classes of rocks and soils. This
is because the resistivity of a particular rock or soil sample depends on a number of factors such as the
porosity, the degree of water saturation and the concentration of dissolved salts. The resistivity of ground
water generally varies from 10 to 100 ohm.m. depending on the concentration of dissolved salts.
Induced polarisation (IP) data can also be collected at the same time as the resistivity measurements. IP
relies on the measurement of voltage decay times following removal of the current and provides a measure
of the degree to which a body can store charge, or become polarised. Materials like disseminated sulphides
and some clays have very high chargeability whereas clean sandstone (for example) would have very low
chargeability, as would water.
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3.2.2 Equipment and Acquisition Techniques

Data was collected using a SuperSting R1/IP Resistivity Meter made by Advanced Geosciences Inc., Austin,
Texas. The system consists of 56 hard-wired electrode switches, each separated by 6.5 metres of multicore cable. The cables are laid out along transects and the electrodes are attached to stainless steel stakes
driven about 300mm into the ground.
The AGI SuperSting R1/IP console (Figure 03) produces the current pulse, controls the switching of
electrodes and performs calculations on the measured potentials. The output of this data was monitored
during acquisition and all data measurements were stored digitally onboard the console. This data was
transferred to PC for editing and processing.

Figure 03. SuperSting R1 IP console & Electrode Switch.

3.2.3 RES Production and Coverage

Two RES transects were completed in total. Each RES transect was acquired with two array geometries,
Dipole-dipole and Wenner. The Dipole-dipole array type has a greater sensitivity to lateral resistivity
properties, whilst reducing vertical sensitivity. Conversely, the Wenner array geometry has reduced lateral
sensitivity but greater utility in providing Vertical Electrical Soundings. IP data were collected for both arrays.
A Trimble Ag132 GPS receiver using Omnistar satellite corrections was employed to obtain coordinate and
elevation data of points along the RES transects. The positional accuracy is estimated to +/- one metre in
the horizontal plane.
Line ID

Start
mE MGA

Start
mN MGA

End
mE MGA

End
mN MGA

Length
m

RES01

308918

6129625

309013

6129822

220

308864

6129833

220

RES02

309004

6129665

440

Table 02. Resistivity Data Production Summary. Coordinates are in GDA 94, MGA Zone 54H.
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3.2.4 Data Quality Assurance

The survey was conducted with reference to the American Society of Testing and Materials Standard (ASTM
Standard D 6431-99). Contact resistance tests were performed prior to data collection to evaluate the ease
with which current could be injected into the ground. The test involves passing current between electrode
pairs in sequence to determine resistance of the very–near surface. The tests are ideally completed for
each array after electrode deployment and prior to the start of the measurement phase.
This contact resistance value (in Ohms) may range widely due to variations in soil mineralogy, structure or
water content, with the manufacturer recommending values of less than 2000 . Electrode installation error
(i.e. not properly seated to the stake), or malfunctioning electrode switches (rare system fault) can be
diagnosed allowing correction before the array data is collected. During survey execution, each electrode
station was treated with small quantities of saline water to minimise contact resistance. Contact resistance
values for this work program are in the range 80 to 1500 with a mean of 550 . This indicates that in
general, good electrical contact was achieved which allows for reduced current density and increased
precision of measurements.
3.2.5 Data Editing and Processing

Selection criteria were applied to raw data prior to acceptance for further processing and modelling. Any
records that had potential readings below 0.005 millivolts were discarded from consideration. Records
discarded for failing these criteria are judged to be at the limits of reliable signal amplification or have been
influenced by magnetotelluric noise. Also, as each measurement was recorded in duplicate, any record that
was found to have greater than 5% variance in V/I between duplicate measurements was discarded.
Measured Apparent Resistivity values were transformed using AGI SuperSting Administrator software into a
format amenable for processing by RES2DINV software, by M.H. Loke. In summary, the data points were
resampled to half the original electrode spacing to smooth the variation in data values and increase the
resolution of the models created during the subsequent inversion process. Various damping and
optimisation parameters are then applied to ensure that the models represent the best possible fit to the
geological contrasts expected within the sites.

3.2.6 Data Display

Data are displayed as contoured and coloured pseudo-sections which represent a 2-D profile through the
ground. Distances along the profile are indicated along the top of the section, and approximate depth in
metres can be seen on the sides. The profiles have been corrected for topography.
These images are shown as Sheets 11 and 12.
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4.0 TARGET RESPONSES
The interpretation of geophysical data relies on identification of unusual responses as compared to
background signatures. Often there is limited information available about subsurface conditions and it
becomes problematic to predict what constitutes an anomalous response, especially where anthropogenic
processes may have significantly changed the ground. In most cases, it is necessary to consider any data
with reference to conceptual models of target response.
4.1 Conceptual Models

The conceptual models are semi-quantitative representations of the subsurface regimes as understood from
historic information, anecdotal evidence and site observations. The key elements of these models are the
Target and the Host.
The Targets are backfilled mine shafts reported to be extending vertically from the surface. There are no
shafts presently visible at the surface, although there are some areas where subsidence of fill materials has
likely resulted in formation of surface slumping and/or near surface voids and cracks. The composition of
materials used to infill any shafts has a major influence on the geophysical signature and can complicate
geophysical detection. There is little direct or anecdotal evidence to indicate the fill materials, however there
are some reports of concrete, demolition materials and possibly military waste, including live and spent
ammunition, being dumped in the shafts. It is likely that site sourced materials, including waste rock and
tailings, was also used as fill.
The Host materials are most likely to be siltstone and sandstone of the Tarcowie Siltstone, with the
possibility of pyritic sections.
Some assumptions are necessary in the construction of conceptual models. It is assumed that the
composition of target and host will represent end-members of available site materials. That is, it is assumed
that each component of the model is relatively homogeneous and is not composed of a mixture of different
materials. There are obvious limitations to this assumption when applied to a natural environment where
sharp boundaries are rare. However, the use of this approach is more robust on highly altered sites where
former structures or site activities usually constrain distribution of materials.
Several conceptual models of the target have been considered to examine and estimate likely
conductivity/resistivity contrasts. The conceptual models shown have been classified in terms of the
likelihood that EM and/or DCRES surveys will resolve the feature in Table 03.
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Possible Fill
Materials

Geophysical Method and Likely Responses
EMI
Conductivity

EMI
Magnetic Susceptibility

RES
Dipole-dipole

RES
Induced Polarisation

Air

Very low conductivity

NLD
Air not magnetically
susceptible

Very high resistivity
(very low conductivity)

NLD
Air not chargeable

Clay, soil, or
sediments

Elevated conductivity
as compared to
surrounding country
rock

Depends on specific
make-up of

Elevated conductivity
as compared to
surrounding country
rock

Low app. resistivity
since clay generally
more conductive than
containing rock mass.

Mine tailings

Elevated conductivity
as compared to
surrounding country
rock

Elevated susceptibility
as compared to
surrounding country
rock

Elevated conductivity
as compared to
surrounding country
rock

Elevated responses as
compared to
surrounding country
rock

Water

Elevated conductivity
as compared to
surrounding country
rock

Dependent on water
NLD
chemistry, likely
Water not magnetically
evidenced as relatively
susceptible
conductive feature.

Demolition waste
Decreased conductivity
including concrete,
as compared to
timber etc.
surrounding rock

Demolition waste
including metallic
objects

Military waste
including ordnance

NLD
Materials not
magnetically
susceptible

Elevated conductivity
as compared to
surrounding rock

Significantly elevated
responses as
compared to
surrounding rock

Likely elevated
responses as
compared to
surrounding rock

Significantly elevated
responses as
compared to
surrounding rock

Decreased conductivity
as compared to
surrounding rock

NLD

NLD

NLD
Water is not
chargeable

NLD
Materials are not
chargeable
Possible elevated
response compared to
surrounding country
rock.
Possible elevated
response compared to
surrounding country
rock.

NLO – Scenario not likely to occur
NLD – Not likely to be detected by method (and reason)
Table 03. Expected responses of each geophysical method to varying conceptual model of
targets.
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4.2 Actual Site Responses
4.2.1 EMI Data

Electromagnetic data are shown on Sheets 04 to 08. EMI EC surfaces are characterised by generally low to
very low values in the central part of the site, and high to very high responses near the south-west and
eastern boundaries. Responses are generally laterally extensive with occasional discrete anomalies
scattered across the site. In contrast the EM MS data are characterised by very discrete anomalism,
especially in the higher frequencies. In the lower frequencies, responses from the upper central part of the
site become more laterally coherent and define a zone oriented roughly north-south. This is best seen in the
upper part of the site close to the edge of the leveled platform.
4.2.2 RES Data

RES 01 Profile
Resistivity data from RES01 are characterised by large and relatively discrete areas of high to very high
conductivity. Several of the features extend from, or are close to the surface. A large conductive zone
occurs as a body extending from 110 to 170m along transect at a minimum depth of approximately 20m.
Induced polarisation responses generally mimic the resistivity data for shallow discrete responses. A zone
of high magnetic susceptibility at about 100m along profile extends to depth and is not represented in
resistivity data. A relatively wide zone of elevated responses occur between 145 and 170m and extends to
about 20m below ground surface. Again this feature is not specifically represented in resistivity data,
although there is some coincidence with the wide conductive zone at depth.
RES 02 Profile
Resistivity responses are characterised by conductive signatures from 0 to 100m, with several vertical and
discrete features in this range. From 100 to 170m, responses are fairly uniformly low with apparently little
internal structure. Within this range there are several very small and discrete conductive anomalies in the
top few metres. From 170m until the end of the profile, conductive responses dominate. Induced
polarisation data show some similarities to resistivity data especially from 65 to 100m where near-surface
and deeper responses are similar in extent to resistivity features. IP responses from 170m to the end of the
line also show correlation with resistivity data.
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5.0 GEOPHYSICAL I NTERPRETATIONS
5.1 Electromagnetic Induction Data

Broad Responses
Highly conductive laterally extensive anomalism in the southwest corner of the site is likely related to a seep
in the same area. The zone of high conductivity extends to the east and includes the westernmost concrete
water tank. This could support a notion that the seep is “fueled” by water leaking from the tank. The zone
also appears to extend along the western boundary.
Large highly conductive areas along the eastern boundary of the site are similar in character and again
appear to emanate from the easternmost concrete water tank. There are no seeps on the slopes near this
tank, but the occurrence of reed-like grasses in this area could indicate a consistently moist subsurface.
The platform along the high part of the site is characterised in all frequencies by a low conductivity zone, and
this is consistent with expectations that the platform is underlain by rock fill material. The magnetic
susceptibility data for this area are very interesting and define a zone of elevated responses at least partly
coincident with the low conductivity areas. The magnetic susceptibility features are best defined in higher
frequencies. At lower frequencies, the zone appears to extend off the platform to the west, where they are
again coincident with low conductivity responses. It is possible that the elevated magnetic susceptibility
responses are related to materials used to fill and level parts of the site. The use of tailings as fill would
partly explain the elevated magnetic susceptibility and could be the source of iron sulphides causing the acid
seep. Buried tailings do not explain the coincidence of low conductivity measurements since tailings should
be relatively conductive as compared to background site responses.
Discrete Responses
Interpretation of the separate frequency surface has been undertaken according to conceptual models
detailed in the previous sections. This has resulted in identification of many discrete features for which there
is an anomalous conductivity and/or magnetic susceptibility response. The locations of interpreted
anomalies for individual frequencies are shown on Sheets 04 to 08, and are summarised on Sheets 09 and
10. Table 04 contains all details of discrete anomalies and includes interpretations as to the possible cause
of the feature (i.e. shaft vs surface metallic objects etc).
Several of the anomalies, including 04, 17 and 19 are almost certainly caused by surface metallic objects
and features (see Photographs 08 and 09 in Appendix). Other anomalies are roughly coincident with
reported locations of mine shafts. Old Main Shaft and Victoria Shaft appear to be manifest in EM data as
discrete high-conductivity features designated anomalies 03 and 12 respectively. There are several other
similar anomalies which do not correlate with reported historic shafts, but could possibly be undocumented
shafts or excavations related to post-mining site activities.
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5.2 Resistivity Profile Data

The resistivity profiles were sited to cross a series of anomalies identified from EM data. RES01 crosses, or
just clips, EM anomalies 07, 08, 09, 10, 13, 17 and 19. RES02 crosses, or just clips, EM anomalies 22, 12,
16 and 03. The projected locations of the EM anomalies are indicated on the profiles (Sheets 11 and 12).
EM anomalies 03 and 12 are coincident with reported locations of Old Main and Victoria shafts respectively.
The Old Main shaft is evident as a distinct, vertically oriented, highly conductive anomaly extending beyond
the depth of penetration. There is an equivalent IP anomaly. This feature lies on the boundary of a very
resistive zone seen as purple in resistivity data. This signature coincides with extremely low responses in
EMI data, and could be due to collapse of stoped ground below, resulting in air-filled fractures in nearsurface materials. The Victoria shaft is evidenced as a small and discrete conductive anomaly at shallow
depth, and there is no IP response. The difference between responses from “known” shafts could be due to
types of infill materials, including water.
To the south of the Old Man shaft, there is another vertical feature extending from surface which is
coincident with EM anomaly 16. On either sides of this feature are small and discrete, near-surface
conductive anomalies, one of which is coincident with EM anomaly 12, and at least partly coincident with the
reported location of the Old Main shaft.
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308946.8
308937.3

308930.8
308931.2

Coincident with reported location of Old Main
shaft.
Concrete foundations and steel structure. See
Photograph 09, Appendix 7.1.
Unknown. Possible metallic object in near surface.
Unknown. Possible metallic object in near surface.

Conductive vertical
feature.
Profil e not coincident with
EMI anomal y.
Profil e not coincident with
EMI anomal y.
Profil e not coincident with
EMI anomal y.

Discrete EC anomalies.

Discrete MS anomalies.

Discrete MS anomalies

Discrete MS anomalies

03

04

05

06

308950.5
308969.0
308967.5

Possible shaft containing conductive fluids.
Unknown. Likely related to 07, 08 and 10.
Possible infilled excavation or filled and leveled
area, likely containing conductive fluids.
Unknown. Possibly related to Victoria shaft or
surrounding excavations/infrastructure.
EM anomalies coincident with reported location of
Victoria shaft.
Unknown. Probably related to Victoria shaft or
surrounding excavations/infrastructure.

Regu lar, vertical area
(10 x20m) of very hig h
conductivity.
Profil e not coincident with
EMI anomal y.
Irregular zone of hi gh
conductivity co nne cte d to
su rface.
Profil e not coincident with
EMI anomal y.
Near-surfa ce discrete
cond uctive feature.
Near-surface relatively
discrete conductive
feature.

Discrete, coincident EC
and MS anomalies.

Discrete EC anomalies.

Cluster of EC and MS
anomalies.

Cluster of MS anomalies.

Cluster of EC and MS
anomalies.

Discrete MS anomalies.

08

09

10

11

12

13

308957.5

308940.1

308937.8

Unknown. Possibly former workings or
infrastructure + conductive fluids as seen in seep.

Small, discrete, nearsurface high conductivity.

Discrete, coincident EC
and MS anomalies.

07

308930.4

308918.2

Possible shaft, anomalies partly coincident with
small hole at surface.

308940.3

Possible shaft or infilled excavation.

mE MGA
GDA 54H

Profil e not coincident with
EMI anomal y.

Profil e not coincident with
EMI anomal y.

Discrete, coincident EC
and MS anomalies.

Feature Explanation

Discrete, coincident EC
and MS anomalies.

RES Feature Description

EMI Feature Description

02

01

Anomaly
ID

6129707.1

6129700.8

6129682.1

6129683.7

6129679.7

6129670.1

6129664.5

6129683.7

6129695.1

6129710.6

6129733.8

6129725.7

6129764.0

mN MGA
GDA 54H
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309012.3
309016.7
309019.3
309037.2

Unknown. Possible shaft.
Surface metallic object. See photograph

Probably related to nearby fence line.
Probably buried infrastructure
Associated with old pump building.
Unknown. Probably surface or near-surface
metallic object.
Unknown. Probably surface or near-surface
metallic object.
Unknown. Probably surface or near-surface
metallic object, or related to fenceline.

Profile not coincident with
EMI anomaly.
No significant resistivity
response. Zone of
elevated chargeability.
Profile not coincident with
EMI anomaly.
Profile not coincident with
EMI anomaly.
Very conductive zone
extending from nearsurface to depth.
Profile not coincident with
EMI anomaly.
Profile not coincident with
EMI anomaly.
Profile not coincident with
EMI anomaly.
Profile not coincident with
EMI anomaly.

Discrete EC and MS
anomalies.

Discrete EC and MS
anomalies.

Discrete EC and MS
anomalies.

Weak discrete EC
anomalies.

Coincident EC and MS
anomalies.

Discrete, coincident EC
and MS anomali es.

Discrete MS anomalies.

Discrete MS anomalies.

Discrete MS anomalies.

MS anomalies.

17

18

19

20

21

22

23

24

25

26

Unknown. Possible shaft or shallow excavation.

Concrete foundations and steel structure

No significant resistivity
response.

Discrete EC anomalies.

16

308995.5

309010.1

308989.2

308975.1

308966.7

308969.2

308959.2

Possible shaft.

Discrete near-surface
resistive anomaly. Vertical
feature of elevated
chargeability.

308952.5

Partly coincident with reported position of mine
buildings. Otherwise, unknown.

Profile not coincident with
EMI anomaly.

Discrete EC anomalies.

15

308950.2

Coincident with reported position of mine
buildings. Otherwise, unknown.

Profile not coincident with
EMI anomaly.

Discrete EC anomalies.

14

mE MGA
GDA 54H

Feature Explanation

RES Feature Description

EMI Feature Description

Anomaly
ID

6129737.5

6129721.8

6129710.9

6129697.7

6129678.7

6129755.1

6129741.6

6129736.0

6129739.1

6129728.8

6129719.9

6129715.7

6129709.3

mN MGA
GDA 54H

6.0 CONCLUSIONS
Geophysical surveys have been completed within an approximately 1.5 Hectare site at the former Bird-InHand mine near Woodside, South Australia as part of an ongoing investigation by Parsons Brinckerhoff Pty.
Ltd. Adelaide. Of primary interest is the location of back-filled vertical shafts extending from the surface.
Electromagnetic data were collected over all accessible parts of the site along transects approximately 2
metres apart. These data were grided and interpreted according to conceptual models of shaft occurrence.
A total of 26 anomalies were identified in this phase of work. Several of the anomalies are coincident with
locations of mine shafts as reported in Mines Department documents, including the Victoria and Old Main
Shafts. A least a few of the anomalies are probably due to metallic debris on the ground surface. Other
anomalies are not able to be explained and could represent infilled historic shafts.
Two direct-current resistivity profiles were then collected to test several of the EMI anomalies and assess the
vertical characteristics of the features. The placement of the profiles was heavily influenced by site
topographic and vegetation constraints. Resistivity profiles crossed, or just clipped, 11 of 26 anomalies
identified from EM data. Responses from the known shafts were quite different, possibly a result of different
infill materials. Old Main shaft is evident as a vertically-oriented conductive anomaly. Victoria shaft is
evident as a discrete near-surface conductive anomaly.
Given the relatively shallow depths of penetration of the EM, all anomalies identified from this method could
probably be investigated by test-pitting using an excavator or similar.
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7.0 APPENDICES
7.1 Site Photographs
7.2 Sheets 01 to 12 as A3 plans
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7.1 Site Photographs
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A
S.

B
Cross-sectional view through Bird-In-Hand Mine along line A
(approx. NW-SE).

Plan of Bird-In-Hand mine site showing Area of Interest (AOI) outlined in red, reported locations of
shafts (from Maximus Resources and former Mines Dept. data), and approximate plan projections of
some drives and stopes. Note that the lode dips steeply to the east, and old plans and reports
indicate that organised mining did not occur east of the Victoria Shaft for this reason.

Cross-sectional view through Bird-In-Hand Mine along
line B (approx. WE, locations projected).
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