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Introduction

This report details a ground magnetometer survey and follow-up
diamond drilling which were undertaken to determine the nature of the
dolerite contacts. -

Ground Magnetometer Survey

The complete report (Leaman 1989) is given in this report as Appendix
I. The following is a summary of Leaman’s interpretation:
1) both contacts dip steeply (70°) towards the south.
2) a band of low magnetic intensity 1in the centre of the dyke
and roughly parallel to its margins could be due to:
(1) a zone of deep weathering (as its location 1s in part co-
incident with a stream valley) or
5 (i1) compositional variation within the body of the dyke occasioned
by chilled margins at intrusive contacts between separate
phases of intrusion.

Weathering was virtually ruled out as the cause of the
zone of Tlow magnetic dintensity because the zone departs from
the axis of the valley at its eastern end and also the change
(loss} appears to be systematic within the body of rock.
Leaman recommended diamond drilling in order to resolve the
prob]ém.

3) the southern boundary of the dintrusion “skimmed the hillside
very close to the surface”.

4 the volume of dolerite is very large and the site could be
operated to any depth considered economic. The width of the
dolerite dyke would, however, limit depths of working to the

130m level, i.e. ground level at the eastern end of the block.



Diamond Drilling

Two diamond holes were drilled in the Tow magnetic zone, a vertical
hole (No.1) to a depth of 74.80m and an dinclined hole (No.2) at -60°
to the northwest to a depth of 86.9m (see borehole logs).

These holes were both drilled in hard unweathered dolerite with
mean rock densities of 2.93 and 2.92 and standard deviation of 0.06
and 0.03, indicating only very minor deviations from the mean.

A study of a 294m thick dolerite sill by the Department of Mines*
gave comparable results: mean 2.91 and standard deviation 0.08.
These samples were obtained from a diamond drill hole in Chapel Street
‘G1enorchy about 6km S.E. of the No.1 hole of this report.

In micreoscopic thin section the dolerite showed a range of textural

f and compositional variations but none that could be considered detrimental
Q~f in a crushed rock usage.
i Both holes were located in the low magnetic zone but due to the
awkwardness of the site it was not possible to direct hole No.2 in
a northerly direction. The Tlateral coverage of the low magnetic zone
was 45m in the direction of the hole or 30m to the north i.e. in the
line of the section.

Two bands (50 and 60mm) of extremely fine grained chloritised
dolerite occurred at depths of 53.70 and 67.00 in B.H.2. The 53.70m
occurrence had a density of 2.64 (probably tess because the specimen
was composite, being in part coarse grained). This material, 1if it
was present 1in greater amount below the depth drilled, may be the cause

of the Tow magnetic zone.

*Everard G.B. (1976) Chapel Street Borehole in Geological Survey Explanatory

( Report. Leaman D.E., Dept.Mines Tas.

.}



A third hole was drilled near the top of the ridge in order to
locate the southern sedimentary/dolerite contact (B.H.3). This hole
was drilled about 15m south of the contact and was abandoned at 55m
without reaching tﬁe ‘contact. This would indicate that the contact
dips at about 80° to the south and the dolerite 1is not therefore
of quarriable depth. Leaman indicated that the dolerite occurs at
moderate depth on this slope and his suggestion that the contact “skimmed
the hiliside” in that context probably means that it parallels the

hillside at a depth of 100ms. This indicates that most of the southern

‘s]ope is in mudstone and the top bench of a south quarry face would

be near the crest of the ridge. (See sections through diamond drill
hole - 1inset, figure 1).

Reserye Estimate

Three calculations of reserves have.been made:

1) a 22 bench configuration from a top bench of 490m.
2) 14 benches from 325m and
3) 12 benches from 295m

(see also figures T and 2).

These calculations were based on alternate benches because the
scale of the map (1 : 5000) was too small for measuring each 15m bench area.
The volume factor 1s therefore x 30 (instead of 15) and the tonnage
factor used was x 2.9.

The tonnages are only approximate at this stage and can be recalculated
when larger scale maps are available,

The estimated tonnages were determined on an 1in situ basis.

If these figures were reduced by 25% to allow for losses due to inferior

. material, they would still represent reserves of 500, 200 and 75 years
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respectively at a production rate of 250 Q00 t.p.a.

It

should be possible to prepare a management plan for area 3

while developing either 1 or 2 as a longer term project.

It is not anticipated that such losses would be experienced but the

seismic survey has indicated a 20m thickness of overburden on the lower

sTopes and so area 3 would be the most affected.

The

location of the northern dolerite boundary is not fixed with

any certainty at its eastern extremity and additional hammer drilling

would be useful in area 3 to confirm the seismic interpretation.

Mt. Faulkner Reserve Estimate

I No.1 | No.? | No.3

Aznel :(x #5%%m2) Ignna ?:(x #5%§m2> %§E¥%g% :(x 1%%%%2) %%2%83%

490 |

460 | 25 2.2 |

430 | 74 6.4 |

400 | 106 9.2 |

370 | 119 10.3 |9 0.8 |

30 | 144 12.5 | 417 3.6 |

330 | 197 17.1 | 108 9.4 |

280 | 209 18.2 | 134.5 1.7 | 6.2 0.5

250 | 261 22.7 | 186 16.2 | 27 2.3

220 | 243 21.1 1 183.7 16.0 | 48.7 4.2

190 | 225.2  19.6 | 171.7 14.9 | 56.7 4.9

160 | 193.7 16.8 | 153.7 13.4 | 66.0 5.7

130 | 179.5  15.6 | 153.4 13.3 | 89.7 7.8
172% 71 75

*The preliminary estimate (Annual Report 1989) was 167.5 x 106 in situ

tonnes
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Quarry Proposal

Access to the site can only be obtained from the east, which would
necessitate a haul road of 2.5km to the top of area No.l reserve area.
This assumes that Strickland's land (2361) will be the point of access
to the property but a better haul road could be designed if access
to Jay's Tand (2358) could be negotiated. These block numbers are shown
on figure 2, inset map.

Reserve areas Nos.1 and 2 would be costly to establish and the
most difficult to conceal at least in the initial stages.

Conclusion

‘ | The dolerite body is relatively narrow and, topographically, a
challenging one to develop. The reserve estimate of 172 million tonnes
(in situ) represents a huge resource and it is believed that an economic
operation is achievable.

The site cannot be described as fideal, but 1its disadvantages are
offset by its location close to industry and highway. Further exploration
on the lower slopes at the eastern end of the proposed site is required

to determine the location of the dolerite contact and obtain more data

on the depth of overburden,

<

-J
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APPENDIX 1

' QUARRY SITE  INVESTIGATION

MAGNETIC ASSESSMENT OF DOLERITE FORM AND CHARACTER

by D.E. Leaman B,Sc.(hon.) Ph.D.
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SUMMARY it
The dolerite intrusion west of Chiswell, a northern suburb of }J
Hobart, has been assessed madnetically. The dvke-like extension L
containing the proposed quarry site dips at about 75 degrees to ;h
the south. This means that the intrusion base is at least 300 m j
below surtface and the rescurce is not volume limited. ' \ B
Pp
The vertical component magnetic data do, however, indicate some . f:
variation in quality or composition. The glassv contact zone is ’ Hh
irregular and perhaps more than 50 m thick. Zones within the !&
intrusion are variably magnetic and mav represent altered or nE
fractured rock although the inferred form is also consistent o
with intrusive banding and dolerite-dolerite contacts.
Such an interpretation is compatihle with implications drawn
rom regional assessments of the nature of the intrusion.
Critically  oriented drilling is required to allow resolution of
the qguality  issue., 1t may be cowmenced that it Lhe loss of
magnelic contrast does 1n fact reflect changes in rock texture
rather Lhan alteration then a varied mix of material will he
praoduced from this site. '
-
¥
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INFRODUCTION

The dolerite intrusion studied extends K-W from Chigwell toward
the crest of Mt Faulkner {see Figure 1. Leaman, 1972a).

Leaman (1972b) and Leaman (1975) sugeested that this feature was
an integral part of the Collinsvale intrusion with a feeding
point a little to the southeast, near the Cascades Fault.
Another feeding point was 1identitfied high on Mt Faulkner near
its wvestern end.

The quarry site proposed by the Readvmix Group lies in the heart
ol the transeressive limb across the face of Mt Faulkner.

Several concerns have been expressed in regard to this site. It
iz ol high Lopagraphic relief and effective working of the site
compatible with modern environmental land use standards,
including visual concealment, requires that any quarrvy be based
on the central valley. Given the sugsgestion of southerly dips,
from the regional studies, the volume of dolerite could be
limited if the dips are shallow. The irregular topography may
talso disguise variations in guality.

¥This report describes. recconaissance magnetic surveys directed

wloward resolution of the contact dips and some indication of the
provortion and location of material of lower quality. Other
wethods mav  be gquantitatively more effective for the quality
information {seismic refraction) but are not as easily or
economically  applied at such a site and are not Jjustified for a
pretiminary assessment. No other method could evaluate the
contact dips as effectively,

MAGNETIC SURVEY

Ubscervations were acquired by V.M, Threader on behalf of CSR
{Readymix Groupl) using an M700 McPhar [(luxgate magnetometer.

The general distribution of observations was as advised by the
writer. The aim was not to produce a rieorous and detailed
survev ol the enLire EL, but to confirm the general character of
the dolerite and establish the viability of the method for its
assesswent,.  This  approach minimised the cost of the tests and
exploration given the dilfficult terrain in the arca. o

The results of traversing along available access routes with
minimal c¢ross terrain effort are shown in Figure 2. The field
values are referred to an arbitrarv base value and are vertical
camponent measurements. The data has been corrected for base
value and diurnal drift.

The survev was undertalken in three stacges.

 Some initial traverses were completed across the dolerite
., Sontact in order to confirm that sufficient information could be

- o 475113
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recorded in order to define anomaly tails (outside the dolerite)
and thus resolve dips of the contactl,

When i1t was c¢lear that meaningful results could be eobtained in
such difficult circumstances {(high relief terrain) the initial
traverses were extended and additional profiles observed.

This data WiLs then interpreted in terms of contact dips and
general structure., As described in the first part of the
interpretation discussion (helow) it then became evident that
same responses within the dolerite mass were anomalous and could
he related to either weathering-alteration or marked changes in
texture ilmplying multiple intrusion.

An 1nfill survey was then undertaken of the guarry site in order
Lo deline any svstematic relationships in internal anomalous
character. The interpretation of this review is described in
the second wart of the interpretation discussion (below). The
miill  was gpecitftied as o gencrval coverage of cobservations
sulificient o establicsh whether the responses were due to point
and wnrobablv alteration sources or were due to two-dimensional
and therefore structural sources.

% . INTERPRETATION
1

w3 indicated above‘the interpretation of the vertical component
magnetic field data has been undertaken in two parts; the first
directed toward shape of dolerite body, the second toward
variations in character within it. .

Six test profiles were used to evaluate dips of the contacts of
the intrusion. Their position is shown in Figure 2.

These profiles have alsoe been used to confirm the likelyw
location of the dvke boundaries.

Figures 3 1o 9 present samples of the interpretation undertaken.
No attempt was made to resolve all the character of the profiles
since there is some doubt about the exact location and
vositioning of the traverses and some minor variations in the
magnetic field mav have been induced bv orientation vartations
of the abserver and instrument. In addition the datum adjustment
between survey dayvs is approximate only. [For this reason the
protiles  modelled were selected on a basis of internal
consistency from sets of observations acquired on the same day.
These minor deficiencies do not affect the conclusions offered
but they do limit the intesgration of the data. For example, a
contour map should not be prepared from this data. Further, the
limitations are acceptable in view of the relatively simple
geological objiectives under evaluation,

L Frenre 3 sugdests a skeletal ilonterpretation of line 1. IL shows

that LT the dolerite is anvwhere near *ts mapped and chserved

& pozilian Lhon Lhe contact dolevite 1s ¢lassy and non magnelic

over a width "of abouvt 150 m. The form of the massive and

475014
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probably  medium grained dolerite is indicated by the abrupt
change in profile whereas {he actual contact displavs a very
subtle Iesponse {dotted linesY, The implied contrast 1is
consistent. with roclk of reasonable to good quality, but not
coarse—grained. -

.. . , P I ]

Figures 4 and 5 examine asgpegéts of line 2. Figure 4 is
comparable to Figure 3 and 1iné¥l but the contact zone is much
thinner. The broken character of the complete profile pattern
reveals much variation in either the structure or compositicon of
the dolerite dvke. Var:ious attempts were made to assess CLhis but
none were definitive. Figure 5 offers one possibility,

The irregular field pattern could be generated in three wavs;
weathering - and alteration in a localised fracture svstem,
maznetisation changes in the rock mass, or signiticant changes
in texture ol the dolerite. The property —hance implied is major
but  consistent with anv of these options. Its depth range would
indicate tLhat weatherinz mav not be the origin. See also below.

Figure 6 presents a solution for 1line 3. In this case the
profile samples both sides of ‘the intrusion and the full model
{fonly the central portion is reproduced here) sugeests Lhal the
dolerite skims the hillside e the south vervy cleose to the
surface. The northern contact ig not glassy [for anv thickness
hut is stronglvy magnetised. This suggests that variable
maenhelilsations or compositions Are present ih this intrusion.
Note that a similarlv zhaped slab in the centre of the dvke with
a reversed magpnetisation (quite possible) would generate the
nedalive heart of the profile JjuslL as extra contrast at the
northetn marein produces an extreme posilive edzZe.

Figure 7 examines line 4. ‘tuch of this profile is bevond the
southern  edge ol  the dyvke bul 1L does cenable location of the
bhoundarv posilion as well as suggest the unature of the intrusion
Lo the south. TFurther cast, the top of this intrusion is exposed‘
at. & lower topodgraphic level.

Fienre 8 suggests a regional interpretation for line 5. 1t has
many of the characteristics discussed for line 1 (Figure 3).

The model shown examines the character of the fleld north of the
dvke. Several other profiles observed suggest some erratic
character on this siude of lLhe intrusiou. This model indicatles
that anocther dolerite bodv 1s present but at depth. This is
conslistent wilh deep drilling around the northern face of Mt
Faulkner.

Figure 9 presents a salution for line 6 across the heart of the
pronosaad  quarrvy  site. It reflects manv of the characteristics
neteacdl for other lines and integrates them. The general shape of
the dolerite is confirmed as-.-is the requirement for significant
variations within the intrusion. The volume of rock affected
seams Lo be consistent in form and depth with property or
texture changes, While weatherine and a'teration may play some
part. near the stream it seems unlikely that this is of the same
ovder of magnitude au  the . more fundamental wvariations in the
dolerite.
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Thie focation of the interpreted contact positions 1s sheown in
Figure 2 and contrasted with the suggestion of position based on

1Lhe regional  geological maps, bifferences were to be expected
upon  detalled oxamination but they are not significant overall.
Observations of  the location of dolerite outcrops and hornfels
float made by VvV, M. Threader are alsc shown.

All this information suggests that the southern face of the
intrusion lies close Lo the surface on the southernmost hill
foce  and  dips in the same direction. The contact appears to be
vaery  ologe to the top of the ridge; an implication supported bv
obscrvations on hornfels float.

Detatled observations within the intrusion suggest that the
change in properties is systematic within the centre of the
dvke. Since the loss in field intensity occurs near the stream
and along the axis of the central valley it is tewmpting to
ascribe the effect to weathering. However, as indicated above,
this 1is not particularly likely and, further east, the axis of
apparent property change lies some distance from the valley
axis. The wvallev could be the result of selective erosion of
dolerite of different texture or composition and, also,
different magpetic prop=rties.

Consideration of the overall structural ratterns and
reclationships between the intrusions to north and south 1t is
possible that the vallev and low masgnetic field values reflect
an contact between Lwo intrusions within theddyke. Such a =zone
might be g¢lassy or finer-grained.

Althoueh the survey 1is scomewhat patchy there is no evidence of
deep scil or talus cover, or weathering, and perhaps a maximum
of 10 m is general. Many gradients imply a cover thickness of 3
to & m on rock eof high magnetic contrast. This material can be
considered to be of guarrving interest although the magnetic
method cannot guantify 1rock gquality in the same. way as seismic
methods. '

CONCLUSIONS
he relatively simple field and interpretation procedures

nnderialken on Lhe Mt Foaullkner aguarry sile indicate that

| the rorm of the lecal dolerite is very much as mapped,

o

2 both {taces of the intrusion dip steeply to the south apd do
not limit the operation of the site,.

K| the northern face is further north than anticipated and very
variable; locally keing chilled over a wide band.

| Lthe southern face is also further north than mapped and may
lie c¢lase to the scuthern ridege top. Some mudstone mav be
encountered in the south Tace of the site upon opening. '
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the volume o dolerite present js very ilarge and the site
could be cperated to any depth considered economic.

the range in lield charancteristics and patterns indicates a
mix ot  roclk properties and testures. 1t these prove to be
due  only Lo Lextural  or magnetisatvion variations then the
site will vield a range of produclt tvpes,

the properties i1uferved indicale that. the dolerite 1s never
especially cosrse grained or difterentiated. No granophyric
compeositions are implied in the present data. Dolerite glass
to medium erained rock can be expected.,

the apparent alteration zone in the heart of the site must
be examined, Present evidence sugdests an internal contact
within the intrusion or a Jocal c¢hange in magnetisation
accounts tor the change in magnetic field but weathering
might also do =0,

A borehole angled across this zone 1s advised. Any site
selected must allow drilling at 60 to 70 degrees toward the
north in order Lo intersect anyv south facing dips associated
with the souzh'. zone. Such a hole mav be lengthv and awkward
to locate.

An alternative solution mizht bhe to drill three or four
quite shallow vertical loles in thes base of the valley and
examine the textures of the tresh rock.
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APPENDIX 2

DIAMOND DRILLING

a. Logs
b. Density determinations

c. Microscopic: examination of
thin sections
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Appendix 2a

Diamond Drill Logs

| Indurated, appears close to dolerite
| contact.

N Depth | Thickness | % Core | Log
T F 0 To | (m) | Recovery | T
| tm) | m | I I
| I I | I
| 0 I 1.44 | 1.44 | 50 [Very broken doIer1te max. core length 50mm
' 1.44 | 2.80 | 1.36 {100 ILess broken - ~  200mm
| 2.80 174.80 | 46.00 | 100 IContinuous fresh (unweathered) dolerite
! I | I | with variations:
! ! | I | 36.70-37.00 broken core (faulted?)
| I I I | 39.70-40.20 very fine grained
| ! | | { 40.80-40.85 chloritised
| ! I | | 41.80-42.50 very coarse grained
| I I I | 48.00-49.00 very fine grained
I | | ! lotherwise medium to coarse grained
I I | { |throughout hole. Joint spacing varies
I i | f |Ibetween 300mm and 1m.
I I | | |
| | [ I I
| 0 | 2.50 | 2.50 | 50 Iweathered dolerite
| 2.50 186.90 | 84.40 | 100 |Unweathered dolerite similar to above BH.1)
| I | I | Textural variations: coarse grained
| I I I | sections at 28.30-28.90m (600mm)
[ | l I I 67.40-67.46m (60mm)
I I : I | very fine grained at 53.70 and 67.00mm.
I I | I
I I I I I
|0 124.50 | 24.50 | 100 {Weathered mudstone, broken core.
I24 50 138.50 | 14.00 | 100 |Grey mudstone, in part pyritised
138.50 {42.00 | 3.50 | 100 |Soft green mudstone.
142.00 |55.60 : 13.60 | 100 |Grey mudstone pyritised on joint planes.
!
I |
i !

I
I I
I [
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Mt. Faulkner B.H.T

Appendix 2Zb

Rock Density Determinations

Depth

2.80
5.80
8.80
11.80
14.80
17.80
20.80
23.80
26.80
29.80
32.80
35.80
38.80
41,80
44 .80
47.80
50.80
53.80
56.80
59,80
62.80
65,80
68.80
71.80
74.80

Mean

Std Dev.

NN MROMNMRONMROMNNMNONN NN MNP MNN NN
pX =)
w

2.93
0.06

Mt. Faulkner B.H.2

Depth

.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.70
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90

PPN PN NN MNOMNMNMNRE NN NN MR RN MR MNMNRI NN N WMWY
)
-
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{i Appendix 2c
Microscopic Examinations (Thin Sections)
B.H.No. Depth Grain Size (mm)
(m) - Pyroxene  Feldspar
1 2,00 2.0 0.4. Coarse grained
23.80 1.0 0.3 Medium -
32.80 2.0 0.6 Coarse
43.80 2.0-4.0 0.3 Medium-coarse
47.80 5.0 0.4 Coarse grained augites
65.80 2.0 0.4 Coarse grained
, 74.80 1.5 0.5 Medium grained
}
2 20.90 1.0 0.4 Medium grained
28.90 2.0 4.0 VYery coarse grained feldspars
* 53.70 0.5-0.8  0.1-0.2 Very fine gratned and chloritised
» 77.90 1.0 0.6  Medium grained
LY
80.90 1.0 0.3 Medium grained
86.90 3.0 0.4 Coarse grained
A1l thin sections showed ophitic texture (pyroxene enclosing feldspar,
which is typical of dolerite). In the coarse grained varieties the
texture was sub-ophitic. Iron oxides and biotite in varying amounts
were also present and the alteration products of chlorite, calcite

Glass was present in minor amounts in some sections

in sufficient quantity to affect rock density. No evidence

erior rock quality was found in these thin sections.
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