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EXECUTIVE SUMMARY

Thj., report. present.s Hie result of an initial exploration program designed to ]ocalp. potential
quarry sHes for high quality red ornamental granite in the northern part of H1IJ Ilpems~ irk
Granite, in Exploration Licence 23/90, near Zeehan in Western Tasmania,

Im[lorlant crit.eria considered in this exploration program were access, site worf'ability,
the colour, texture and structure of the granite, the spacing of lineariointinq (rartures
(wtlictl determine t.he size of unflawed blocks which can be obtained) and Ule il!'~l!slty of
micro-fracturina (which controls the strenath and durability of the stone)- -
Red granHe outcrops In the eastern part of the Heemsk Irk Granite Currently feastt, le Ilecess
to t.he redgranite only ex ists in the nor ther n par t (south of Heemsk ir k POllln and the
sout.hern part (around the Trial Harbour Road, outside EL 23/90)

All possible Quarry sites in the northern part of the red granite were found to be unO,llijllble
due to excessively close joint fracturing, difficult site topographies, and difficult access

fI. is recommended t.hat further exp lor ation wor k for high QuaIity red gr Ill! ita be
concentrated on tM southern part of tM Heemsklrk Granite, the most accessIble parts of
whictl l1e outs100 EL 23/90,
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( 1.0) INTRODUCTION

5cm
I"

20,

Locality Map - The Heemskirk Orani~e. Western Tasmania

10,
Kilometres

TN

o,

081004

The potentia] of the red Heemskirk Granite, as a building and ornamenlry! slrme was
recognised eighty years ago by Baker ( 1915); however the only exp loitation of the stone for
t,his purpose to date appears to have been the establ1shment of a small quarry near Trial
Harbour (outside EL 23/90) by Dunn Monumental Masons Pty, Ltd, in 198'') (Shar pies
1990, p, 114)

This report describes the results of field and laboratory investigations undert~rAn in the
Heemskirk Granite of western Tasmania for the purpose of locating potential quarry siles
for red ornamental granite,

Map 1,

The Heemskirk Or/mite is siluatedon the west Coast of Tasmania, about 15 rilometre< west
of Zeehan (see t1ap 1), The northern and southern parts of the granite ere arr;psse~ ViA tM
Heernskirk and "Trial Harbour Roads, respectively, from Zeehen, The ceniral and eastern
parts of the granite are rugged areas of the Heemskirk Range with no two-wheel drive
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access routes.

From Zeehan, the main transport route is Ilia the Murchison Highway to the port of Burnie
( 120 kllometres on good sealed hIghway).

(2.0) BUILDINO AND ORNAMENTAL RED GRANITE
TECHNICAL PARAMETERS

PRACTI CAL AND

A significant proportion of naturaI granite sour'ces are unsu itab Ie for bu i lni ng and
ornamental purposes by reason of low strength, low durablltty, or undesirable aesttletic
character isti cs.

This section gilles a brief listing of bot.h formal st.andards, and also unofficial, but widely
accepted and r;ommonsense, criteria for good granite sources. A fuller discussion can be
found in Sharples ( 1990, Chapters 2 & 6).

TECHNICAL AND AESTHETIC CRITERIA

Stone freshness
Granite should be fresh and unweathered, so that it is essentially free of feldspl'lr s and micas
altering t.o clay. In a good deposit, such stone is generally found within a metre or ,0 of t~le

or'iglnal nat.ural outcrop surfaces; where stone is strongly weattlered to great.er dept.hs, nle
deposit is likely to be unsuitable for quarrying.

Near-surface granite is commonly of a lig~lter colour (where not. iron oxide st.ained) than
granite at depth, as a result of incipient weathering.

Joint fructures
These are physical breaks in the rock mass, commonly linear and orcurring in parallel sets,
wrlietl r,alle resulted from tectonic stresses (earth movements) Imposed upnn ttle rnck at
various t.imes since it formed. ,Joints are unacceptilble in a finished grilnite piece, Slnre ItIAY
result in strength reduction and accelerated weathering. HIUS, 1t,e spacing between joints in
a granite deposit determines the size of unflawed bocks wrllch can be quarr led.

Ray (1988) specifies that granite jointing should be spac'ed widely enouorl to allow
ext.raction of unflawed blocks of dimensions 2 xl. 3 x 1 metr es or larg8r. In the pr esent
worr, a more rigorous criterion requiring the extraction of unflawed blocks of dimensions 3
x 2 x 1 metres is used; wast.ages calculated on this more rIgorous basis would be less if
Ray's criterion were used.

Strong annealled fractures cemented with durable minerals such as quartz (ie. veins) may
sometimes be acceptable, and may add aesthetic intereslto the stone

Micro- Fractures
Small fract.ures, typically only a few millimetres or less in lenoth. These are common In
Australian granites. and few if any granites are ent.1rely free of them Palallel ';8Is rJf
microfract.ures can cause a distinct strength reduction and anisotr opy, can iner 'lase POl' osilv
and permeability, and can result. in differing ability to take polis[ling in dlffment
direct.ions These effects can make granite unarcept.able for external lIeneelS (r1a,jrjino),
although In many cases such stone WIll stIll be acceptable for laroer dimenSIOn blocks or (or
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interior use if or tented correctly.

Microfracturing intensity should be minimal; however, no specific figures on maXlmum
acceptable intensities are currently available to this writer.

Colour
Red granite is specifically required for the present proiect Many other colours,
particularly various shades of grey, are found in granites, and are widely exploited

A unifor m colouration is most commonly pr'eferred, a!though non-un ifonn co lour atlon
(bands, ot.her segregat.ions) can be acceptable or even desirable in some applications.

Structure
St.ruct.ure refers to large feat.ures, such as banding, super- imposed on H,e texture of a
granite. 11assive ( uniform and isotrophic) struct.ure is ganer ally preferred, but bandi ng or
other segregations can be acceptable in some applications:

Xenoliths, veins, dykes, nodules, other structures
These structures inclUde fragments of country rock entrained wiHlin the gr anite magma
(xenoliths). late stage igneous intrusions into the earlier granite mass (dykes), chemical
precipitates along fractures (veins) or other features such as tourmal ine nodules.

Such features may be acceptable in certain applications, or tQ certain users, on an ~eslhetic

basis. If aesthetically acceptab Ie, these features must. be even ly distr ibuted, not conl.ain
unstable minerals. and not cause any reduction in strengH, or durability of the granite.

Texture
Relationships between grains in a grantte Egui-granular and medium to coar~e grained
granit.es are most commonly used for ornamental work, although porphyr·itic varieties are
also commonly used for a slightly less uniform appearing stone

Ability to take polish
For most ornamental applications. the abilHy to take a higt, polisl' is essential Such abil1ty
depends upon the concentration of micro-fractures and unst.able or soft mineral grains.

Chemical composition
Rarely of significance in Itself. except insofar as chemical composition is related to the
mineralogy of the granHe.

Mineralogy
Unstable miner'als wtllch may weather out. stain, change colour or prornote stone decay
should be absent or only very minor. Such minerals include:

Pyrite, other metall ic sulphides (eg, galena): Hlese may OXidise and produce dark stains.
However, Alan Spry ( pel's mfllfll 1990) suggests that stone
which is Quarried with unaltererl pYI'ite will t.end not to stain,
whereas stone Quarried with alr",arly partly altered pyrite
wi11 stain Quick ly in buildings.

Siderite
Calcite
Zeo1it.es
Weathered feldspars
Altered mIcas, clays

(feldspar present in all aranltes)
(mIca present m most gramtes)
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PRACTICAL CRITERIA

0.1% maximum allowable linear dimensional change (Spry 1988. p.68)

Tebf3r Abrasion Value (minimum)
7
12
15

Jm
Ught duty domest1c
MedIum duty commercial
Heevy duty

Tremolfte (amphibole)
Smectite (montmorillonite): swellfng clay.
Some ollvtnes
Chlorite.

Effective Porosity (vol. lI:. I Atmosphere)
0.4% maximum (Spry 1988, p.64)

flexural Strength I Modulus of Rupture
10.34 MPa(dry) minimum (ASTMC615)

Compressive strength
'31 t-1Pa (dry) minimum (ASTM C 615)

Point LOlId Strength Index (ls50) = Tensile strength
5.46 MPa (dry) minimum

Note that this minimum figurf3 is grf3ater than thf3 "avf3ragf3" figur", of 2.64 fnr granites in
g<Jneral. The ASTt-l standards can be considered Vf3ry string<Jnt; aclual bulk densities of the
Heemsl<frK Granite have not been measured In the present worK.

Porosity in granites is significant from the point of v if3w of weal hf3ri ng decay pr OCf3SSf3S, and
is also of significance in applications such as paving tiles and bench tops, sincf3 grealer
porosity means greater susceptibility to staining. Granites tend to resist staining, but may
absorb engine 011 or red wine stains (Spry 1988. p.33).

Abraston Resistance
Measured as Taber Abrasion Values. The following minimum values are specilif3d for various
applications by Spry ( 1988, p.33):

Rarely a limiting factor in granites, whosf3 Taber Abrasion Valuf3S may rang13 from 10 to
140 (Spry 1988. p.33).

Dry Bulk Density (tonnes/cublc metre)
2.76 mInimum (ASTM C 615)

Accesstbllity
The economics of building stone operations ar e such that very few quarry operator scan
afford to construct new or significantly upgraded access roads over long distances or across
dlfflcult terram Potentlal Quarry sItes need to be close to eXlstmg roads and othf3r

Dimensional Instability
A measure of dimension cheng<J wah temperatur e chang<Js and wetting



ENVIRONMENTAL CRITERIA

The ideal querry site will be one in which the follOWing potential environmental impacts are
absent, or are able to be minimised:

In long term quarrying operations, the most common method is to wor'k bacr. into a face on
horizontal benches whose working faces should ideally be about lour metres high.

0810086

necessary Infra-structure.

- Visual (aesthetic) impact of quarry from roads, dwellings or scenic viewpoints
- Noise. vibration, dust emissions.
- Effects of vehicular traf11c to and from quarry
- Damage to vegetation and fauna, especially where rar e or endangered species are

present.
- Erosion and si Itation of watercourses.
- Introduction of pests, weeds and plant or animal diseases.

The ideal quarry site would begin Irom an outcropping lace of good graoite with minimal
overburden and with horizontal or gently sloping ground below 1\ rising slope gradient
above the lace 01 1 in 10 1s ideally the steepest slope angle Which will allow quarry benches
to be extended back lar enough for' econom ical granite extraction on four metre la(;85 A
higher slope angle means shorter benches, so that new benches must be commenced mor'e
often, with consequent higher operating costs.

Although wilderness areas and other nature reserves would generally be highly contentiolJs
sites for quarry operations, the constraints on llVailable access r",quiled by most building
stone operations mean that such areas will rarely be considered feasible building stone
Quarry sites In any case.

Site work.abtHty
Topography. slope angle and overburden determIne whether stone can be economically
extracted from a site. It is generally uneconomic 10 remove more than a few metres of
overburden (including soil and unsuitable stone) from above a deposit 01 good quality stone
It 1s also necessary to be able to form a flat platform at the base and/or top of an outcrop
face upon which to commence working.

In the case of the Heemskirk Granite, boggy terrain is common on flats and in gentle gully
bottoms. Genl.ly sloping rIdge-top routes offer the best routes In telms of the ease of access
track construction and maIntenance; however, care must be taken to prepare drainage and
erosion control methoos in order to avoid washouts and other erosion.
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(3.0) METHODOlOOV AND CONSTRAINTS

The exploratlon target was a red granlte of good aesthetic, textural, jointing and micro
-fracturIng characterIstIcs, as ou!lfned In Section (20) above. Low micro-froctw-e
Intensities were considered an important criterion since granite obtained from the existing
quarry has been considered to have excessive micro-fracturing for some high-stress
appltcotlons.

The distrIbutIon of the Red Granite within the Heemskirk Granite body Is s~lown on ~1ap (2)
and described in Section (4.0) below.

Fr·om the outset it was recogntsed that the central and eastern parts of the Heems~ irk Red
Granite were of excessively difficult access to he considered as exploration taroets for r·ed
granite quarry sites (see Map 2). The lack of existing access and the rugged mountainous
topography would make road construction to these areas very costly, and certainly heyond
the bUd0:}3t of the proposed quarry development work.

The small region of red granite to the south-west of the main red granite body (see nap 2)
is a predominantly fine-grained stone, and although 4WD access eXists the track would need
extensIve upgradIng before being used by trucks.

These c'Onsiderlltions narrowed down the prospecUve areas of the I' ed granlte to !JIB nor thern
part, near the Heemskirlc Road, and the southern part through whic~1 Hie Tr·ial HllrtJour POlld
runs (see t1ap 2). The northern red granite area lies within EL 23/90, and WIlS initilllly
preferred due to the fact that the Heemskir k Road is il high quality bitumen r·olld, Whereas
t.he Trial Harbour Road is a gravel road WhlCh will require minor upgrading prior to Ilny
Quarry operations. The southern area lies outside EL 23/90, and is not described in this
report.

However, for reasons to be described later in this report the northern area eventulllly had
to be rejected on geological and other grounds.

Given Irlese c'Onstr·alnts on the prospecUve areas, exploration for potential quarry sites
proceeded as follows:

There are no known means of evaluating ornamental stone prospects by geophysical or
geochemical surveys, and short of extensive programs of grid drilling, soil-covered areas
cannot be assessed. The only practical meilns of exploring for suililble sites involve
narr·owing down prospective areas on the basis of whatever relevant geological dllta may
already eXist, followed by field examination of outcropping stonE!.

In most cases the only availabIe outcrops are naturilily weathered ones. Some cr it iClll stone
properties, including colour, degree of clllY-alteration, strength, porosity and micro
-fracturing, are commonly altered by weathering within a metre or so of niltural outcrop
surfaces.

The appropriate appr·oach is therefore to select promising sites on the basis of r:riteria
which can be reasonably assessed in natural outcrops, and to then conduct trial flxcilvations
or drilling at the most promising sites to obtain fresh sub-surface samples for more
detailed evaluation.

ThIs report describes jnltial field jnvesllgations In thE' northE'rn arE'il; no potenti~l anod
Qua11ty quarry sItes were located, hence more advanced staaes of evaluatlOn have not been
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proceeded with 1n that area.

All part.s of bot.h t.he northern r'ed gran1l.e area which were considered t.o have feasible access
were examined In detan, on foot, during June 1991. Two full days were spent traversing
the northern area.

Outcrops were evaluated in the field in terms of the following crit.eria:
- Colour

Texture
Other features (eg. veins and nodules)
Joint fracture spacings and visible micro-fracturmg
Site topography
Access
Potential environmental impact of Quarrying

The field data obtained is recorded In nle Appendix and Map (3), and discussed in Section
(5.0).

(4.0) GEOLOGY OF THE HEEMSKIRK GRANITE

The Heemskirk Granite is a composite granitoid intrusion of Devonian/Carboniferous age
(approx. 330 - 360 million years old) which Intruded into older Precambrian-age
Quartzlt.es and slates of the Oonah Formation.

Kilometres

o 1 2 3

Map 2: The Heemskirk Granite - Regional Geology (from Klominsky 1972) s~lowing

the northern red grantte area which was explored during this proJect
Outline of detailed map (3) indicate"

AMG REFERENCE POINTS ADDED
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The granite body consists of a red granite at the top (eastern halO of the intrusion, which
was intruded by a slightly younger "white" (grey) granite which now mostly outcr ops in the
lower western half of the granite area (McClenaghan Iii Burrelt fy. 11arlin 1989, p255).
Recent ( 1990) Geological Survey mapping has confirmed the distribution of the two granite
types as previously mapped by Klominsl<y ( 1972) and as shown on Map (2) (l1.P.
McClenaghan pers. aJITIm. ).

Both the white and red granites have a predominanlly quartz / K-feldspar / plagioclase /
biotite / tourmaline mineralogy. Quartz / black tourmaline nodules and veins are abundant
in parts of both the white and red granites, particularly towards the top of the white granite
intrusion.

The colour of the red granite results from the presence of K'-feldspars which tlave been
metasomatised (ir'on-enriched) at a late stage of the intrusion to produce their red colour
The red colour varies somewhat through the granite body, particularly between masses of
different gra1nsize. but the granite is typically a dark red colour with a tinge of pale green
resulting from the presence of scattered pale green (epidote-contllminated?) feldspars

The red granite Is predominantly of a massive (uniform) structure with an equi-granular
medium to coarse grained texture. Fine and fine to medium grained quar Iz-porphyritic
varieties commonly outcrop in the northern part of the red granite, and Geological Survey
mapping (M.P. Mc;Clenaghlln pers. comm,) indicates thiltthe granite in that area consists of
a succession of individual sheets which intruded in a number of pulses

Each sheet has a chilled margin at the top, and grainsize vilries from medium to coarse near
the base to fine or medium to fine and qUilrtz-porphyritic near !.tIe top. Since Hie volatile
const1tuents of the magma migrated upwards during the cooling of each sheet, Quartz
-tourmaline nodules and veins occur moslly in the upper, finer-grained parts of each sheet
(M.P. McClenaghan per_~ o.:mmJ

The red granite is predominantly of medium-coarse grainsize in the southern area. A small
separate area of red granite to the south-west of trle main body (see Map 2) 'lppears to be a
thin sheet of predominilnlly fine-grained granite (MP t-1cClenaghan pers <17mm)

Narrow linear late-stage intrusions (dykes) of aplite (fine granite) occur sparsely
distributed throughout most areas of the red granite, and may vary in width from 0.2 to
over 1.0 metres wide.

Several intersecting sets of parallel l1neilr fractures (Joints) 'lre present ttwoughout the
Heemsl<irk Griln1te, although their spacing varies considerably as discussed in later sections
of this report. Mapping of major joint features by Klominsky ( 1972) shows thilt the
distribution of joint patterns 15 related to the fonn of the grilnlte. This, togettler with the
observallon that the quartz-tourmaline commonly occurs 1n the form of veins filling joint
fractures. suggests that much of the jointing in the granite formed during the later stages of
the granite intrusion process.

Jointing is of parllcular importance in dimension (building and ornilfTIental) stone
quarrying, since 1t determines the size of unflawed blocks wtilch can be obtained, and the
amount of waste stone which will be produced

A feetur'e of the Heemsl<irl< Granite is the presence of rotcrofracturino. This conststs of fine
crac~s which cut mdlvidual grams 10 the gramte, and WhlCh are tYPically present 10 closely
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sl!aced parallel sets aligned wittt the prImary j01nt direction. Mlcrofracturlng accelerates
weatttering processes, reduces the mechanical strength of granite, and If sufficiently intense
can render the stone insufficiently strong for certain types of high-stress building
applications such as external veneers.

Xenoliths (fragments of country rock entrained by the intrUding granite magma) are rare
or absent in the parts of the Heemskirk Oranite examined during this work.

(5.0) FIELD INVESTIGATIONS

All more or less accessible parts of the northern Heemsklrk Ped Granite were examined In
the field, and twenty representative sites are describ8d in Appendix One (Sites I .- 20)
Remaining areas which were not closely examined are all either too steep to be workable
quarry sites, have very difficult access, or have very little outcr'Op upon which to base a
rel1able assessment of their prospectlv1ty.

On the basis of this field assessment, it was necessary to reject the entire northern area as a
potential granite quarrying area. This rejection was necessary for a number of reasons
which are outlined below:

The geology of the northern area is quite variable, with marked alternations between fine­
medium and medium-coarse grained red granite occurring over short distances.
Quartz/black tourmaline nodules and veins (joint fractul'e fillings) also vary from
abundant to absent over short distances.

As noted in section (4.0), these rapid alternations appear to result from the red granite
having intruded in a succession of pulses, each producing a thin sheet which differentiated
during cooling to produce a gradation in gra1nsize and quartz/tourmallne content over short
distances.

The thIcknesses of the various sheets were not measured, but it is evident that any Quarry
sites would contain only limited reserves of granite of a particular desired character. The
finer varieties appear generally less suitable for ornamental stolle use, being more
susceptible to close jointing, and having a greater abundance of black tourmaline which may
be regarded as a blemistt for some ornamental stone applicatiolls.

Closely spoc'ed jointing fractures pr'edominate throughout the northern area (see ~lap 3),
which has clearly undergone more intense regional jointing than the southern area. ~1ost

outcrops have few if any joints spaced roore than 2 or 3 met.r·es apart, which means t.hat
production of reasomlble sized blocks would be either impossible, or woutd involve wastage
of over 9051: of stone excavated. Such wastages are both environmentally and financially
unacceptabIe.

In terms of joint spacings, the best sites located were a small area at Site 2, which is
halfway up a very steep and thus unworkable slope, along the ridge between Sites 17 and
18, and on a small hill designated Site 20. Details of these sites are given in Appendix One.

Unflawed blocks 2 - 3 metres wide or more could be obtained from the ridge between Sites
17 - 18, however wastage rlltes would sUIl be very high, since the Wider-jointed granite
occurs only as narrow zones within outrrops of predominantly close (0 5 - 10m) ininted
gramte Nxess to the rldge 1S d1fflcUlt, s1l1ce It would necess1tate the bUlld1l1g of a
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Poor outcrop

Steep &/or inaccessible
country (unexamined)
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substantial new bridge over the Heemskirk River, in addHion to at least one kilometre of
new road bundlng.

SIte 20 is the most remote part of the northern area which was examined. Wide joint
spacings are common at S1Ie 20, but are still interspersed w1t.h common closely-jointed
zones. Moreover, the widely jointed outcrops occur on steep slopes halfway up a hill, whose
top 30 metres or so is almost entirely closely jointed.

The 30 metre thick cap of the hill would need to be entirely removed before quarrying could
commence, resulting in both very high costs and a major waste sf.one disposal problem In
addition, access to the sHe Is very difficult, and would necessHate both a substantial new
bridge over the Heemsr.irk River and at least two kilometres of new road construction over
rough terrain.

Finally. any quarry at Site 20 would form the backdrop to the view of the impressive
Heemsklrk Falls, and would thus consl1tute a visual intrusion likely to be considered
unacceptable, partiCUlarly since 11 would be clearly visible above the falls from the
Heemskirk Road to the north (which is a major tourist route)
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(6.0) CONCLUSIONS AND RECOMMENDATIONS

The northern area of the Heemsklrk Red Granite within EL 23/90 has been rejected as a
potentIal ornamental granite resource due to generaJJy close Joint fracture spacings over
most of the area, and poor access and site workability at the best (albeit still marginal)
sites Identified.

It is recommended that exploration for high Quality red granite be concentrated on the
sauttlern porUon of the red granite, where considerable potenti81 for good Quar ry sites is
considered to exist. The most accessible ports of the southern oreo lie outside EL 23/90.
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Site I
AHO Orld Ref.: CP48276675
Site & Outcrop description: Base of steep slope.
Site workob11lty: Moderately easy worKabflHy.
Access: Good; close to end of~ 4WD tracK.
Colour: Red
Texture: Fine-grained, quartz-porphyritic (phenocrysts 8- 10 mm dia.)
Features/Imperfections: Common quartz / blacK tourmaline nodules avo SO rnm dia.
Joints commonly QuartZ-lined (ie, veins), avo 10mm wide.
Jointing: Closely jointed:

Primary 58t: Strike 90· T, subvertlcal, Spacing: 50-200mm
Several sets of secondary joints.

Assessment: Unsuitable: closely joInted, abundant gtz/tour. nodules

Site 2 (Database Site No. G/Rb/2/1 )
AHO Orld Ref.: CP48186657
Site & Outcrop description: On steep slope, fairly bold slabs.
Site workobtHty: Difficult: steep slope.
Access: 600m from end of good 4WD track, up steep slope (difficult access).
Colour: Medium red
Texture: Medium to coarse grained, uniform equi-granular.
Featureslimperfectlons: No nodules: one aplite dyke 100 mm wide.
Jointing: Marginal; generally moderately wide spacing but with some fine joint fractures
inbetween. Outcrops within 100 metres have generally moderately Wide joint. spacings, but
with som", close Joints (av. 1.0 m spacings).

Primary Set: Strike 345" T, subvertical, SpacIng' avo 20 m
Set 2: Strike 300" T, subvertical, Spacing: 0 I - 2.0m

Mlcro-frecturlng: Not evident.
Environmental Aspects: Highly visible sHe; steep slope might create problems.
Assessment: Unsuitable: jointing marginal, access and site workability difficult.

Site 3
AHO Grid Ref.: CP48116651
Site & Outcrop description: On steep slope, close to Site 2.
Site workab11lty: Difficult: steep slope.
Access: Difficult: 600m from end of 4WD track, up steep slope.
Colour: Medium red.
Texture: Medium to coarse grained, equi-granular.
Features/lmperfectlons: No tourmaline
Jointing: Closely Jointed.

Primary set· Strike 330" T, sUbvertical, Spacing: 0.1- O.3m
I\ssessment: Unsuitable. dIfficult slte and access, closely )omted
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Site "
AHa GrId Ref.: CP48076637
Site & Outcrop descrIption: Moderate-sized outcrops below crest of steep ridge.
Site workabntty: Poor; steep site.
Access: Difficult: one kilometre from end of 4WD track, 150 m vertically up steep slope.
Colour: Red
Texture: Fine grained, quartz porphyritic (phenocrysts 5- I Omm dla.)
Featuresllmperfectlons: Many joints are lined wHh quartz/black toumaline veins;
sparse tourmaline nodules present.
JoInting: Very closely jointed.

PrImary Sot: Strike 350· T, subvert1cal, Spacing: < 100mm
Variable secondary joint directions.

Assessment: Unsuitable; closely jointed, difficult access and workability.

Site 5
AHG arId Ref.: CP48256630
Site & Outcrop descrIption: Abundant outcrops on crest of steep ridge.
Site workabIlity: Moderately workable.
Access: Difficult: one kilometre from end of 4WD track, 150 m vertically up steep slope.
Colour: Red
Texture: Fine to medium grained, quartz-porphyritic (phenocrysts 5- I Omm dial to equi·
granular in coarser parts.
Featuresllmperfectlons: Common to sparse Quartz/black tourmaline nodules, and
joints often filled by quartz/black tourmaline veins.
JoInting: Closely jointed.

PrImary Set: Strike 360· T, subvertical, Spacing: O. I - a.8m
Set 2: Strike 70· T (variable). subvertical. Spacing 02 - 10 m+

Assessment: Unsuitable: closely jointed, difficult access

Site 6
AHG GrId Ref.: CP48456617
Site & Outcrop descrIption: Outcrops on crest of steep ridge.
Site workablHty: Moder'ately workable.
Access: Difficult: one kilometre from end of 4WD track, 150 m vertically up steep slope.
Colour: Red.
Texture: Fine grained quartz-porphyritic (abundant phenocrysts 5- I Omm dia.) varying
to medium grained equigranular.
Featuresllmperfectlons: Sparse to common quartz/black tourmaline nodules, joints
commonly filled with quartz/tourmaline veins.
Jointing: Closely jointed.

PrImary Set: Strike 340· T, subvertical, Spacing: O. I - O.5m
Set 2: Strike 80· T (variable 10-20·), subvertical,

Spacmg 02 1 0 m+
Assessment· UnsuItable closely jointed, difficult access
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Site 7
AMO Orld Ref.: CP48706580
Site &. outcrop descrIption: 100 - 200 metre diameter area of big slabs surrounded
by closely jointed outcrops, On moderate slope,
SUe workability: Probably workable,
Access: Difficult: 1.5 km from end of 4WD track, via 200 m vertical climb, steep in
places.
Colour: Red.
Texture: Not examined on site,
features/imperfections: Not examined on site
Jointing: Viewed from Site 6 only. but Jointing appears moderately widely spaced,
Assessment: Unsuitable: Jointing may be marginal to adequately Wide-spaced, but access
is difficult.

Site 8
AMG Grid Ref.: CP47886630
Site &. Outcrop description: In saddle behind top of a ridge,
Site workabtHty: Workable.
Access: Difficult: one kilometre from end of 4WD track, 150 m vertically up steep slope
Colour: Dark Red.
Texture: Medium to coarse grained. equi-granular,
Featuresltmperfectlons: No nodules or veins,
JoInting: Moderately closely jointed.

Primary Set: Strike 320' T, sUbvertical, Spacing: 1.0 - ISm
Set 2: Strike 70' T, subvertical, Spacing 02 - 1.0m

Mlcro-frecturlng: Faint "grain" visible parallel to primary ioint set.
Assessment: Unsuitable; difficult access and close jointing

Site 9
AMO Grid Ref.: CP47756622
Site &. Outcrop descrlptton: Big 10m diameter slab on moderate slope
Site workability: Workable
Access: Difficult: one k j lometre from end of 4WD track, )50 m vert ically up steep slope,
'Colour: Dark Red
Texture: Medium to coarse grained, equi-granular,
Features/lmperfecttons: No nodUles, but some quartz veIns with black tourmaline,
Jolnttng: Moderately widely spaced jointing in big slab. but surrounded by closer
jointing (av. 0.5m spacing).

PrImary Set: Strike 315' T, sUbvertical, Spacing: 1 0 - 1,5m
Set 2: Strike 70' T, sUbvertical, Spacing: 0 I - 2.0m

MIcro-fracturIng: Intense parallel "grllin" evident between closer joints, less evident
between wIder joints
Assessment UnSUItable, dIffIcult access, generally close jointing
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Site 10
AMa arId Ref.: CP47786646
Site & Outcrop descrIption: Bold outcrop surrounded by closer Jointing.
Site workabl\lty: Workable
Access: Difficult: 800 metres from end of 4WD track, 120 m vertically up steep slope.
Colour: Dark Red
Texture: Medium to coarse grained, equi-granular
Feutures/lmperfectlons: No nodules
Jointing: Moderately widely jointed outcrop surrounded by closer jointing.

Primary set: Strike 330· T, subvertical, Spacing 0.2 - 2.0m
set 2: Strike 70· T, subvertlcal, Spacing: O. I _. 2.0m

Micro-fracturing: "Grain" clearly evident parallel to primary ioint set.
Assessment: Unsultable; diff1cult access, predominantly close jointing.

Site II
AMO Grid Ref.: CP47926667
Site & Outcrop descrlptlon: Outcrops at end of minor spur on moderate slope.
Site workability: Workable.
Access: Difficult: 500 metres from end of 4WD track, 50 metres vertically up moderate
slope.
Colour: Dark red.
Texture: Medium to coarse grained, equj-granular.
Featuresllmperfections: No tourmaline nodules, but common quartz/black tour maline
veins llne joints.
Jointing: Generally closely jointed wHh some wider spacings.

Primary Set: Strike 90· T, subverlical, Spacing: 0.1 - 1.0m
set 2: Strike 310· T, subvertlcal, Spacing: O. I - 1.0m

Micro-fracturing: Not evident
Assessment: Unsuitable; difficult access, closely jointed.

Site 12
AMO Orld Ref.: CP49076668
Site & Outcrop description: Good outcrop on low spur.
Site workabl1itv: Easlly workable.
Access: Moderately difficult: 1 kilometre around side of slope from end of good 4WD track,
involving crossing forested gully. Alternative 1 km access route involves crossing low boggy
river flats.
Colour: Red
Texture: Medium to coarse grained, equ!-granular.
Featuresl1mperfectlons: No mxlules.
Jointing: Closely jointed.

Primary set: Strike 335· T, sUbvert1cal, Spacing: 0.1 - 05m
set 2: Strike 90· T, subvertlcal, Spacing: 0.1 - 1.0m
several other minor joint directions evident.

Micro fracturing' Not evident
Assessment· UnsuItable closely jomted, diffIcult eccess
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Site 13
AMO Orld Ref.: CP490466SS
Sl1e II< Outcrop descrIption: Bold slabs at base of steep slope.
Site workability: Reasonably easy to start working, but steep slope above would create
difffcultles.
Access: Moderately difficult: 1 kilometre around side of slope from end of good 4WD track,
involVing crossing forested gUlly. Alternative 1 km access route involves crossIng low boggy
river flats.
Colour: Red.
Texture: Medium to coarse grained, equi-granular
Features/Imperfections: No nodules.
JoInting: Closely jointed (despite bold appearance of slabs).

Primary Set: Strike 340· T, subvertical, Spacing 0 I - 1.0m +

Set 2: StrIke 100· T, subvertical, Spacing: 0 I - 2. Om
Mlcro-frecturlng: Possible parallel "grain" parallfll \oioint Set 2.
Assessment: Unsuitable; difficult access, poort site workabllll\y, closely jointed.

Site 14
AMO Grid Ref.: CP49926720
Site II< Outcrop descrlptlon: Deeply weathered low-relief outcrops in 4WD track
surface. on large flattish plain.
Site workability: Poor,
Access: Difficult; on very rough 4WD track. Involves major crossing of Heemskirk River.
Colour: Red.
Texture: Medium grained. equi-granular.
Feeturesllmperfectlons: No nodules, but quartz/black tourmallne present along some
Joints.
Jolntlng: Closely jointed.

Primary Set: Strike 300· T, subver\ical, Spacing: 0.1 - 0.3m
Set 2: Strike 45' T, slJbvertical, Spacing: 0.2 - 10m +

Assessment: Unsuitable; difficult access, very close jointing.

Site 15
AMO arId Ref.: CP49686670
Site II< Outcrop descrlptlon: Abundant outcrop on low spur above Heemskirk River.
Site workability: Workable.
Access: Difficult access via very rough 4WD track involving major crossIng of Heemskirk
River. then across country approx 500 metres.
Colour: Strong Red.
Texture: Medium grained, equi-granular to somewhat quartz porphyr itic (quartz
phenocrysts 5 - 1Omm diameter in 1 - 5 mm feldspar groundmass).
Feeturesllmperfectlons: Rare quartz/black tourmaline nodules ( ( 1 per square metre
surface),
Jolntlng: Closely jointed.

PrImary Set: Strike 205· T, sUbvertlcal, Spacing: 0.1 - 0.4rn
Set 2' Strike 325· T, sUbvertical. Spacing' a Slam +

Assessment UnsUItable, dIffIcult access and close Jomtmg
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Site 16
AMG Grid Ref.: CP499766 70
Site & Outcrop description: Good bold outcrops on small 20m high hIllock above plain
at end of a spur.
Site workablllty: Workable,
Access: Difficult access via very rough 4WD track involving major crossing of Heemskirk
River, then across country approx 500 metres,
Colour: Strong red.
Texture: Medium grained, eQui-granular to somewhat quartz porphyritic (Quartz
phenocrysts 5 - 1Omm diameter in I - 5 mm feldspar groundmass).
Featuresllmperfectlons: Common QuartZ/black tourmaline nodules, and some
Quartz/black tourmaline veins filling some joints.
Jointing: Closely jointed.

Primary Set: Strike 90' T, subvertical, Spacing: 0, I - 1,0m
Set 2: Strll<e 330' T,subvertical, Spacing: 10 - 1.5m
Several other minor Joint directions.

Assessment: UnSUitable; difficult access, closely Jointed.

Site 17 (Database SUe No. G/Rb/2/2)
AMO Orld Ref.: CP50086658
Site & Outcrop description: Steep bold outcrops about 30m hIgh on north side of a
small spur ridge.
Site workability: Steep site but probably worl<able,
Access: Difficult access via very rougtl 4WD track involVing major crossIng of Heemskir'k
River, then across country approx 500 metres and up slope about 30 metres.
Colour: Red.
Texture: Medium - coarse grained, eQui-granular
Features/Imperfections: No tourmaline nodUles, but Quartz/black tourmaline veins
f111 some joints.
Jointing: Widely jointed in patches (2 - 3m dia. joint blocks), but mostly close jointed,
and predominantly close jointed outcrops surround site within 50 metres, InclUdIng on
south side of spur.

Primary Set: Strike 315' T, subvertlcal, Spacing: 0, I - 3,Om+
Set 2: Strike 70' T, sUbvertical, Spacing: 1,0 - 2,010
several other minor joint directions,

Micro-fracturing: Some "grain" indicating micro-fracturing close to joints, but not
apparent within big joint blocks ffWffY from joints,
Assessment: Marginally interesting, but d1fficult access and wastage probably very high
due to large proportlon of close Jointing.

From Site 17 to Site 18 (traversing up (south-east) along spur crest):
Same stone as Site 17, nodules absent to sparsely present, Quartz/b lack tourmaline veins
(in joints) present. A few minor aplite dyl<es 0,2 - 0.510 wide present.

Jointing varlable, as at SUe 17 common wIdely joInted zones with 2 3 metr e joInt
spacmgs, mterspersed WIth common zones of °5 1 0 metre Jomt spacings
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Site 18
AMG Grid Ref.: CPS0316623
Site llc Outcrop description: Good outcrops on crest of a spur ridge,
Site workability: Workable,
Access: Difficult access vIa very rough 4WD track involving major crossing of Heemskirk
River, then across country approx 1 kilometre and up slope about 50 metres vertically,
Colour: Red (dark red feldspars and some pale green feldspars),
Texture: Medium - coarse grained, equi-granular,
Feeturesllmperfectlons: Quartz/black tourmaline nOtJuies very rare, but
QuartZ/black tourmaline veins commonly fill joint fractures,
Jointing: Widely spaced (2 - 3 metres) joints common, but closer jointed zones also
common,

Primary set: Strike 80· T, sUbvertical, Spacing: 0.3 - 3,Om
set 2: Strike 315· T, subvertical, Spacing: 0,3 - 30m

Assessment: Marginally Interesting, but difficult access and wastage probably very high
due to large proportlon of close JOInting,

Site 19
AMG Grid Ref.: CP50556623
Site llc Outcrop description: Large outcrops on crest of spur ridqe,
Site workability: Workable,
IIccess: Diff1cult access via very rough 4WD track involving major crossing of Heemskirk
River, then across country approx 1 kilometre and up slope about 80 metres vertically,
Colour: Red,
Texture: MedIum to coarse grained, eqUl-granu)ar,
Fe8turesllmperfecUons: No tourmaline nodules, but common Quartz/black tourmaline
veins filling joints,
Jointing: Close jointing predominates - no big blocks as lower down spur,

Primary set· Strike 330· T,subvertical, Spacing: 0,1 - 2,Om
set 2' Strike 70· T, sUbver tical, Spacing 0 5 3 Om
Other minor j01nt dlrectlOns present

Assessment: Unsuitable DIffIcult access, close jOlntmg



22 081024

Site 20 (Database Site No. G/Rb/2/3)
AMe Grid Ref.: CP50306530
Site & Outcrop descrlpUon: Large bold slabs and cliffs to - 20 metres high on middl9­
upper north-facIng slopes of a 100 metre hIgh hill immediately above and south of
Heemskirk Fells end Heemskirk River.

About 200 metres west of Site 20 across a small gully, more outcrops on a gentler slope
also look widely jointed.

SUe workllbillty: Very difficult: high on steep to vertical slope, and uppar 30 metres or
so thick cap of closely jointed stone would first have to be removed from top of hill to allow
benching to proceed.
Access: Difficult: Necessary to cross Heemskirk River (major crossing), followed by 2
kilometre traverse across rough ground.
Colour: Red.
Texture: Medium to coarse, equl-granular.
F88tures/lmperfecUons: Sparse tourmaline nodules, but quartz/black tourmelline
veins commonly fill joints. Aplite dykes up to ten metres or so wide are present, and some of
these contain abundant quartZ/black tourmaline nodules (and i'lre very closely jointed).
JolnUng: Variable - Joints spaced up to 4 metres apart produce a moderate proport1on of
large joint blocks, but closely jointed zones ( < 1.0m spacing) ar'e common. Top 30
metres or so of hill above bold outcrops is closely jointed

Primary Set: Strike 90· T, subvertical, Spacing:O.l - 30m
Set 2: Strike 310·T,subvertical,Spacing:0.1 - 3.010+
Numerous other minor joint direcUons apparent.

Mlcro-frecturlng: Not apparent.
Environmental Aspects: Any quarrying of this site would [lave major aesthef.ic Impact
on vfewfleld of the Heemskjrk Falls viewed from the north (their best viewing direction),
and would also be hlghly visible from the Heernskirk Road to the north. Removal of
overburden from hf11 top, and high wastage from quarry. would create meljor wast.e-rock
disposal problem
Assessment Marginally mterestmg, but defmltely unSUItable due to dIffICult access,
diff1cult site worKabOity, hIgh proportlon of closely joInted stone, and major
envIronmental impact
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