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INTRODUCTION

1.1 The Cuni area is 7 km northeast of Zeehan in
the northwest corner of E.L. 15/76, Dundas (Figure 1).
In past years, it produced small tonneages of rich
copper-nickel and silver-lead ores.

Tasmania Department of Mines records, such as
Blissett (1962), have reported on these small mines
which occur along two subparallel north—south trending
lines of lode. To the west are the Five Mile copper-
nickel deposits associated with ultramafic rocks.
Approximately 700 m to the east, is the Lead Blocks-
McKimmie silver-lead-zinc line in black shales and
volcanoclastics. This report is mainly concerned with
drilling carried out on the silver-lead-zinc line near
the old Ltead Blocks Mine.

1.2 Drainage sampling during 1977-1978 (Macnamara,
1979) indicated a number of anomalous tin, silver-lead-
zinc and copper-nickel anomalies in the Cuni area.

To locate the source of the anomalies and
possible drilling targets, grid lines were cut and soil
sampling carried out over the Cuni, Nevada and Razroback
Grids in 1979 and 1980 {see DRG No. K555-10). A number
of silver-lead-zinc-tin-copper anomalies were located
near Lead BIocks_on the Cuni Grid (Macnamara, 1980).

1.3 Additional line cutting, soil sampling plus
ground magnetic and VLF-EM surveys were carried out in
late 1979 and early 1980 to check these anomalies.
Silver-lead-zinc-tin so0il ancmalies were confirmed

500 m southeast of Lead Blocks and at Lead Blocks
itself. Moderate to weak magnetic "highs" and EM
¢cross-overs occurred in the immediate vicinity of
these geochemical anomalies.

1.4 Two drill sites were chosen to test these
targets for possible stratabound mineralisation, such

['- - . s
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! the stannite and silver-lead type currently being
tested near Zeehan. A total of 797 m of core was
drilled in two holes in the period August to November
1980.

1.5 This report covers the results of the drilling
and the geophysical surveys in the immediate vicinity of
the two drill holes, up to early 1981. Additional geo-

chemical work carried out in the Cuni area in the first

half of 1981 is being assessed at present in conjunction
with 1979-1980 geochemical work and will be the subject

of a separate report.

'ilf-fe;
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SUMMARY

2.1 Geochemical soil sampling carried out by augering
in 1979 and early 1980 indicated a Sn-Cu-Zn-Pb-Ag anomaly
500 m southeast of the Lead Blocks silver-lead prospect.

It occurs on Cuni Grid line 7458N, at 7300E (see DRG No.
K555-10). The geochemical anomaly is associated with a
{?)calcareous black shale containing silty greywacke or

tuff bands and is 100 m west of a major serpentinite body.

2.2 The most strongly anomalous values indicated in
-20 and -80 mesh soil are on line 7485N. These are :-

Easting  Sn  Cu  Zn  Pb  Ag  Ca (ppm)
7300E 600 900 2100  1.3% 112 300
7290E 3 120 760 350 5 3000

An associated 20 gamma magnetic anomaly extends
weakly 50 m each side of line 7485N, while a number of
EM “cross-overs" occur in the general vicinity {DRG No's.
K6555-23 and 24). These features plus enhanced Sn-Cu-Zn-Pb
response westwards for several hundred metres (Macnamara,
1980a), plus a probable southwafd extension of Lead Blocks
mineralisation seen on line 7550N were the targets for
diamond drill hole CG1 (DRG No. K555-1Q0).

2.3 At Lead Blocks, mapping indicated a number of
narrow, apparently stratabound paraliel silver-lead
lodes which had been worked in the early 1900's. These
were the target for DDH CG2 (DRG No. K555-18).

2.4 Both the CG1 and CGZ targets appeared to offer
some poténtial for stratabound and possibly stratiform-
syngenetic mineralisation. However in both drill holes
the only strong mineralisation intersected occurred as
coarse grained carbonate zones carrying galena and
sphalerite - apparently in veins. In addition, weak
sphalerite'disseminations occur through much of the
core, pdssibly of syngenetic origin.
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2.5 The main mineralised intersections are outlined
below. They occur in a sequence of fine to medium grained
greywackes (or volcanoclastics) usually adjacent to black
pyritic shale. These all belong to the Crimson Creek
Formation, presumably several hundred metres (at least)
above the Oonah Quartzite and Slate.

ODH No. Depth (m) Lhterval — Sn  Cu = Zn 'Pb A A

(m) (opm) (ppm) (%) (%) (ppm) (ppb)
Ny 72.15 0.15 125 640 3.1 0.2 14 5
130.85 0.40 90 460 1.26 1.3 54 10
288.95 0.9 565 1500 24.7 2.4 7% 10
€G2 88.94 0.86 115 520 5.4 4.7 129 55
2.6 The best intersection obtained was in CG1 at

288.95 m depth where 0.9 m of 24.7% Zn, 2.4% Pb and 71 g
Ag/tonne was cored. This is probably a southward extension
of the Lead Blocks lode.

CG2 intersected at 88.94 m depth 0.86 m of 5.4%
In, 4.7% Pb and 129 g Ag/tonne beneath Lead Blocks workings.

2.7 None of the mineralised zones are of economic
width, although the grades are reasaonable.

The association of elevated tin (ahd possibly
gold) values with the silve-lead-zinc is of prospecting .
interest. High tin and gold values, for instance, could
be associated with the strongest types of silver-lead-
zinc mineralisation. Soil geochemical data elsewhere on
the Cuni, Nevada and Razorback grids is currently beihg
evaluated to determine whether additional drill targets
can be selected.
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EXPLORATION PRIOR TO DRILLING

3.1 Following on from drainage geochemical sampling
(Macnamara, 1979) and other field work, a grid was cut
across the eastern part of the Cuni akea in 1979, This
was so0il sampled in 1979-1980 and a number of anomalies
detected (see Table 1 - Macnamara, 1980). The best Sa-Cu-
Zn-Pb-Ag result was obtained on line 7485N around 7300E,
with values to 600 ppm Sn, 900 ppm Cu, 0.21% Zn, 1.3% Pb
and 112 ppm Ag in a slightly calcareous blue-black pyritic
shale, Moderate Cu-Zn-Pb values extended westwards to at
least 7130E. Check analyses and check sampling confirmed
the anomaly. '

3.2 Ground magnetics surveys indicated a 20 gamma
magnetic high associated with the'7&85N/7300E geochemical
anomaly, extending weakly to adjacent lines 50 m to the
north and south. VLF-EM profiles indicated a number of
cross-overs and some measure of continuity on adjacent
lines.

3.3 The Lead Blocks silver-lead prospect was mappéd
at this stage (see DRG No. Kh55-18). ‘A number of narrow
subparallel lodes, worked in the early 1900's for silver-
lead, were noted. These are apparently stratabound and
follow the local schistosity-bedding planes in a NNW to
northerly strike direction and dip steeply eastwards.

As the Lead Blocks-McKimmie silver-lead "line-
of-lode" was also apparently pdarallel to the strike of
the sediments, a stratabound and possibly stratiform-type
mineralisation seemed feasible.

3.4 During soil augering, a ferruginous “gossan'
capping was located 150 m southwards along strike of the
Lead Blocks workings on line 7550N. This apparently
represented a southward extension of the Lead Blocks
mineralisation and is possibly the surface expréssion

of mineralisation intersected in DDH CG1 at 288.95 m
{see Section 2.6). ‘ S

B S
gl R . . B
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3.5 Soil augering and geochemical data indicated
black pyritic shales and greywacke siltstones {volcano-
clastics?) occurred in the area of interest. Sparse
exposure and magnetic and VLF-EM profiles indicated steep
dips to the east. The Lead Blocks workings indicated
north to north-northwest strike trends in the sediments,
“and that east-dipping stratabound mineralisation was
probably present.

- 3.6 The best method of checking the mineralisation
at depth appeared to be drilling westwards at as shallow
an angle as possible in order to traverse maximum strati--
graphic section. Diamond drill holes CG1 and CG2 were
sited accordingly.
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DRILL HOLE DATA

4 1 Diamond drill holes CG1 and CG2 collar positions
are shown on Figure 1 and DRG No. K555-10.

4.2 DDH CGY was collared oan Cuni grid line 7485N at
7357E (approximately AMG 5367480 m N/367380 m £). It was
angled at -45° plunge in the direction 277°M, and terminated
at 356.6 m depth.

Profiles are shown on DRG No's. K555-24 and 25,
A summary log is outlined in Section 5. The full drill
log plus petrography is shown in Appendices I and II.
Logging was commenced by geologist P.M. Macnamara, and -
completed by R.E. Williams.

4.3 DDH CG2 was collared at Cuni Grid position
7782N/7076E (approximately AMG 5367800N/367090 m E). it
was angled at -464° plunge in the direction 290°M, to a
depth of 440 m.

Profiles are shown on DRG No's. K555-26 and 27.
A summary log is outlined in Section 6. A full drill
log plus petrology is shown in Appendices III and IV.
Logging was carried out by geologist, R.E. williams.

4.4 DDH CG2 was extended further than originally
intended as lithologies intersected indicated the QOonah
Quartzite and Slate contact with the Crimson Creek
Formation might be close by at depth. However, the
drill was still in Crimson Creek Formation at 440 m
depth and the hole was terminated.



885014

5. SUMMARY LOG - DDH CG1

5.1 Set out below is a summary of DDH CG{1 (Appendices
I and 11). Asterisks mark the position of the best mineral-
isation intersections which are also listed in Section 5.2.

. 0-8 m. Brown clay.

B-71.5 m. Greywacke, sandstone and siltstone, greenish-
grey, banded at 50-65% to C.A. (core axis). Black shale
68.45-68.70 m with contacts 65° to C.A.

T.S. (Thin section descriptions - see Appendix II for

details}.
24,5 m : metadolerite(?)
37.8 m basic amphibolitised tuff
6.5 m basic tuff or greywacke
55.7 m actinolite schist or calc tuff
58 m andesitic tuff
64.2 m andesitic tuff
70.2 m lithic quartz wacke
71.5m volcanic breccia

71.5-73.55 m. Greywacke, chloritic, distinctive dark
grey {possibly a tuff?). ' '

*¥72.15-72.300m (0.15 m) = a carbonate zone {vein?) with
pyrrhotite-galena containing (in ppm) 125 Sn, 640 Cu,
31.% Zn, 0.16% Pb, 14 Ag. ‘

.- 73.55-93.65 m. Greywacke, f.g., limey, banded, dark
grey. Black shale bands to 90 m. Banding 50-70° to
C.A.

79.5 m : quart feldspar wacke

*Minor carbonate-pyrrhotite-sphalerite veinletis
73.55-76.20 m. ‘



93.65-94.05 m. As for 73.55-93.65 m, but red
(hematitic) coloration obvious. A contact
alteration effect in an oxidising environment?

T.S. .
93.65 m : quartz feldspar wacke/shale contact.

94.05-103.3 m. Dolerite, porphyritic, grey; trace.
pyrrhotite-chalcopyrite.

T.S.

94.05 m : porphyritic basalt
89.60m : dolerite

103.0 m : dolerite

103.3-130.85 m. Greywacke, f.g. medium grey, black
shale bands., Red and grey chert bands 103-105 m.
Minor quartz-carbonate veinlets. Lower contact 45°
to C.A..at 130.85 m. |

T.S.

103.3 m dolerite/sediment contact

107.00m sheared shale

118.4 m : shale and quartz plagioclase wacke
o .

103.6 shale and wacke.

130.85-131.25 m. Shale, black with cream siliceous
zone containing pyrite-sphalerite-tetrahedrite(?).

*0¢.4 m of (in ppm) 90 Sn, 460 Cu, 1.26% Zn, 1.35% Pb,
54 Ag.

131.25-133.75 m. Shale, "cherty", hard, medium grey,
minor black shale bands. ' ~

T.S.

132.t m : sheared chlorite-illite claystone.

133.75-149.50 m. Dolerite (as for 94-103.3 m); crude
banding 55° to C.A. ' |

el L
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1.5

137.0 m : dolerite (as for 99.6, 103, 103.3 m)

141.3 m : dolerite with flow banded "inclusion"
of basalt.

146.15 m : dolerite

149.5-166.40 m. Serpentinite and dolerite. Crude
banding_65° to C.A. in places. '

T.S.
143.50 m : serpentinised peridotite/dunite
159.50 m : dolerite

165.7 m : serpentinised peridotite.

.. 166.40-180.80 m. Shale, banded, grey and black,
pyritic. 70° banding/cleavage.

.. 180.8-197.5 m. Greywacke, siltstone and shale inter-
bands. Banding 70° to C.A.

.o 197.5-198 m. Grey chert, black chloritic shale.
198-212.40 m. As for 180.8-197.5 m.
212.40-230.6 m. Shale, black with greywacke bands.
.- 230.6-241.5 m. Greywacke, black shale bands.

241.5-280.35 m. Shale, black with minor greywacke.
Banding 80° to C.A.

.. 280.35-288.95 m. Greywacke-black shale interbands.
Banding 70°% to C.A.

.. 288.95-289.85 m. Massive sulphide with carbonate
veins. MNon-banded. A carbonate vein?

*0.9 m of (in ppm) 565 Sn, 0.15% Cu, 24.7% In, 2.4% Pb;
71 Ag. :

R
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.. 289.85-291.6 m. Shale, black and grey, some greywacke
banding 70° to C.A. |

*1.75 m of (in ppm) 25 Sn, 60 Cu, 1700 Zn, 510 Pb, 3 Aqg.

291.6-297 m. Shale, grey and black, dgreywacke silt-
stone interbands at 70° to C.A. |

.. 297-341 m. Greywacke, interbedded., black and grey
shale. ' |

341-356.6 m. Shale, black and grey, siltstone inter-
bands. '

tnd of hole 356.6 m.

5.2 Minor sphalerite:is common in many partis of the

core. Much of it is unrelated to obvious veining and may

. be syngenetic. Lesser amounts of galena, and chalcopyrite
also occur, '

The main mineralised zones intersected occur as
carbonate zones, possibly veins. These_are T-

Depth Interval Sn Cu Iin Pb - Ag
(m) (m) (ppm) (ppm) (%) (%)  (ppm)
72.15 0.15 125 640 3.1 0.16 14

130.85 0.40 90 460 1.26  1.35 54

288.95 0.9 - 565 1500 24.7 2.4 71
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SUMMARY LOG - DDH CG2

6.1 Set out below is a summary of DDH CG2 (Appendices
IIT and IV). An asterisk marks the position of the best
mineralised intersection, which is also listed in Section
5.2. |

.. 0-14.8 m. Clay (after'sandstone).

.. 14.8-32 m. Shale, grey black plus 10% sandstone,
banding (bedding) and schistosity) 70° to C.A.
(core axis). Minor pyrite.

.. 32-88.94 m. Shales and sandstones, ihterbanded, grey.
Banding 45-60O to core axis. Minor pyrite.

. 88.94-89.8 m. Quartz~cakbonate—3ulphide zone (vein?).
Banded 70-85°. Galena and sphalerite.

*0.68 m of (in ppm) 115 Sn, 520 Cu, 5.4% In, 4.76% Pb,
129 Ag, 0.05 Au. |

‘e 89.8-150.3 m. Sandstone, grey,and shale interbedded.
Minor pyrite. '

. 150.3-176.0 m. Shales, grey and.blagk, minor sand-
stones. Banding 50-70° to C.A. Minor pyrite.

.- 176-274.5 m. Sandstones and shales, ihterbanded,
grey. Minor black shale.

.. 274.5-328.80 m. Sandstone, siltstone, shale, inter-
banded, red colour mainly, some green-grey..

Mino? sphalerite-galena-pyrite bands. Bedding 60-80°
to C.A. )

.. -~ 328.8-334.6 m. Shale,:siltstones and f.g. sandstones
~interbanded, grey green. Banding 60-80°,



885019
- 13 -

.- 334.6-374.0 m. Sandstones,'grey and shales, grey
and black, interbedded. Bedding 45-80° to c.a.
Pyrite in black shales.

374.0-377.5 m. Shales and greywackes, grey-green,
carbonate veined and fractured.

.- 377.5-386.15 m.- Lithic sandstones and mudstones,’
minor grit zones, brick-red. Bedding 70-90° to C.A.
Minor quartz-carbonate veining.

386.15-388.7 m. Gabbro, dark blue-green, carbonate-
rich. Banded zones in upper and lower sections.
Contacts parallel bedding.

388.7-406.90 m. Shale, siltstone and sandstone, red
and green.

406.90-412.20 m. Gabbro {(as for 286.15-288.70 m).
412.20-440.0 m. Shales and sandstones, grey green.
End of hole 440 nm.
6.2 DDH CGZ2 was collared approximately‘75 m east of
the Lead Blocks silver-lead workings and drilled westwards .
at -45°N. Only minor mineralisation was intersected below

the Lead Blocks lodes, in a quartz-carbonate zone (a vein?).

Depth Interval . Sn Cu z

Interval sn Lu in b Ag Ay
(m) (m) (ppm) (ppm) (%) . (%} (ppm) (ppb)
88.94 ~0.86 115 520 5.4  4.76

129 55
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CONCLUSIONS

7.1 A number of narrow carbonate, siliceous carbonate

-and pyrrhotite?siliceous carbonate zones were intersected

during drilling, up to 1 m wide. These carried high Pb-ZIn-
Ag values and were enriched in Sn and Cu while anomalous
gold occurred in at least one case.

Mineralisation may be stratabound but the coarse-
grained nature of the carbonate lode material suggests the
carbonate zones are fracture-filling veins. -

While some of the mineralised carbonate zones
were banded, little evidence was noted which would suggest
a syngenetic or exhalite origin to the carbonate.

7.2 Elevated Sn, and possibly Au values may occur in
the more strongly mineralised Pb-Zn-Ag zones. For this
redson, Sn and Au values may assist in discriminating
gedchemical anomalies associated with weak and strong
mineralisation.

7.3 ‘While the mineralised zones intersected are of

uneconomic width, mineralisation grade is quite strong.
Wider zones may occur in the Cuni area, and like Lead
Blocks, be stratabound. Soil geochemical data is at
present being evaluated to determine whether other drill

targets exist on the Cuni, Nevada and Razorback grids.
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APPENDIX I

DDH CG1 - DRILL LOG AND ASSAYS
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APPENDIX II-
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1.  INTRODUCTION

Drill core specimens from C G 1, Zeehan, Tasmania are
described from thin sections. Most specimens have been subjected to
intense deformation though sufficient relict characteristics remain
{in most cases) to make identification possible.

The preservation of diopsidic augite in dolerite specimens
was all the more remarkabie considering the extent of brecciation.

i
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2. SUMMARY
D.D.H. C.G.1.
MPS 1281 24.5 m.

Field aate :

Identification :

RuCk Lyne?

Metadolerite, sheared.

1232 37.8 - 37.87 m. -

MPS

MPS

Field note :

Identification :

Basic tuff ?

Basaitic tuff

1283 46.5 - 46.56 m.

Field note :

Identification :.
MPS 1284 55.70
Field note :

Identification :

1285 h8 m.

MPS.

risld note-:

Identification :

Green-grey finely banded basic tuff or
greywacke.

Impure carbonate sediment, possibly
tuffaceous - altered to a tremeolite actiroiite
schist.

m.
Rock type 7 Cantact ?

Altered calc silicate sediment shows relict
graded bedding - tuffaceous.

No evidence of contact metamorphism.

Rock type 7

Andesitic crystal tuff lava, propylitised and
metamorphosed.



“

MPS

MBS

Field note :

Identification:

1287 70.20

MPS

Field note :

Identification :
1288 71.50
trield note :

 MPS

identification :

1289 79.50

MPS

Field note :

Identification :

1290 83.65
Fieid note -

-Identification :

129] 94.05

MPS

Field note :

Identification :

1286 64.2 m.

- Rock type 7

Andesitic crystal tuff, coarse grained.
™.

Banded greywacke and shale.

Subfeldspathic lithic wacke with shale bands.

m.
Rock type ? Sulphides ?

Volcanic breccia - intermediate. No
sulphides present but segregations of
leucoxene/1imonite.

m.
Rock type ?

Quartz feldspar wacke underlying black silty
shale. Prolifically veined and veins are
brecciated, dislocated.

m.

Contact 7 Rock type.

Granophyre breccia, before silicified at shale
contact. Both rocks extensively altered.
Brecciated granite contact with shale.

m.
Rock type

Porphyritic basalt with holocrystaliine
groundmass. Brecciated, veined by do]erite.

el
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MPS 1282 -99.60 m,

Fieid note : Rock type

Identification : Dolerite, medium grained intrusive, brecciated,
altered.

MPS 1293 103 m.

Field note : Uescribe rock types and contact.

Identificatian:  Dolerite, medium grained intrusive, brecciated,
sheared - veined by KF: carbonate and chlorite.

MPS 1264 103.3 m.

Field noie : Contact , fine grained dolerite/sediment.

Identification : Dolerite, medium grained, brecciated, sheared,
argillic altered.

MPS 1295 107 m.

Field note : Banded medium grained sandstone/greywacke with
tine grained cherty bands.

Identification : Banded shale, fine grained, veined and sheared.
Banding is due to variation in {1lite, chert,
carbonate components in bands.

MPS 1296 . 118.40 m.

Field note : Banded black shale / fine grained greywacke.

Identification : Banded shale metasediment grades into guariz-
plagioclase wacke with abundant pyrite.

MPS 1297 130.60 m.
Field note : Banded sediments.
Identification: ~ Banded metasediments, fine grained - wackes

to shales, show graded bedding.
' - ceof
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MPS 1298 132.10 m. (2 almost jdentical thin sections)
Field note : Banded sediments

Identification : Claystone, metamorphosed/sheared.

MPS 1259 137.0 a.
rield note : Rock type 7?7

Tdentificaticn : Dolerite, medium grained, strongly brecciated,

much replaced by carbonate and chlorite, part

amphibolitised.
MPS 1300 .  147.30 m.

Field note : Volecanic or intrusive or greywacke 7

Identification : Dolerite, medium grained, brecciated, has a basalt

coghate xenolith ?

Wps 1301 146.15 m.
Field note : Rock type 7

identification : Metadolerite, fine grained. extensively chlorite

veined and silicified in part of section.

MPS 1302 _ 149.50 m.
Field nbte : Rock type?
Identification : Serpantinised peridotite {or dunite).

Textures insufficiently preserved to indicate the
neridotite type.

MPS 1303 159.50 m.
Field note : ‘Rock type 7

Identification : Dolerite, medium grained.

MPS 1304  165.70 m.
Field note: Serpentinite or serpentinised sediment ? Check rock type
: etc. _ -

Identification:  Serpentinised peridotite - wehrlite ?, brecciated,
sheared.
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3. PETROGRAPHIC IDENTIFICATION

DDH C G )
MPS 1281 24.5 m.
Field notes: Rock type ?

Petrographic_description: Sheared basic rock {relict textures indicate likely

metadolerite}.
Mineralogy:
Quartz ‘ -
K Feldspar 5
Plagioclase 35
Actinolite 50
Chlorite 10
Magnetite <1
Texture:

A sheared banded mainly actinoiite : plagioclase rock.
Minor chlorite is present in the interstices of plagioclase c¢rystals.
Bands of largely actinolite alternate with those largely of plagioclase
due to differentiation by shear, a beginning schistosity. Both
minerals are present as sheared lenticles inciuding augen {to 0.6 x 0.25 mm)
of the mineral. Within the plagicclase layers chlorite a5 ragged pale
green lenticles and crushed biebs occupy the interstices and to a greater
degree oecur as inclusions in recrystallised piagiocclase.

The rock is probably a metamorphosed, sheared dolerite with no
evidence of amygdule relicts, Tow iron oxides. Any magnetite was removed
by shear forces. Minor K Teldspar differentiated intp cross tractures. The
Teldspar is preseni as discontinuous vein Tenticles; it has a wider size
range than the plagioclase.

Alteration: Dynamametamorphic.

Metamorphism: Brecciation and more extensive shear.



MPS 1282 37.8 to 37.87 m.
Field notes: Basic tuff.

Petrographic description: Metamorphosed {sheared) basalt or tuff, probably

tuffaceous.
Mineralogy:
Actinolite 49
Plagiaclase 30
Diopsidic augite 10
Epidote 7
Chiorite -
Phlogopite 2
Magnetite 2
Texture:

A sheared mainly actinolitic rock containing Tenticles with brecciated
and healed plagioclase and with epidote granules forming the alternate lenticles
(. 0.15 mm wide). Scattered plagioclase subhedra and iarge augen forms
{0.05 to 0.14 mm) occur throughout, oriented mainly with the general direction
cf actinolite Taminae.

Similarly diopsidic augite augen often rather larger than plagioclase
but generally similar size range, Several scattered en echelon lenticles are
enriched in a mosaic of subhedral augite and epidoté grains, ‘the lenticle
being flanked by actinolite laminae.

A

Alteration:

Basalt or basaltic tuff, metamorphosed to plagicclase amphibolite.

Shearad -+ actinolite.

Metamorphisni:

Strongly sheared. _

Note: The absence of any obvious altered glassy matter and an actinolite :
plagiociase imbalance for a basalt indicates this rock to be a
metamorphosed basic tuff rather than a sheared porphyritic basalt.
Lack of residual chlorite probably eliminates possibility that this
is a greywacke. '

e/
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MPS 1283 46.5 « 46.56 m.
Field notes: Green grey finely banded basic tuff or greywacke.

Petrographic description: Strongly sheared, mainly tremoiite / actinolite,

originally impure banded carbonate sediment, possibly

tuffaceous.

Tremolite : actinolite schist.

Minéraloqy:
Quartz 2
K feldspar
Plagioclase (albite) 4
Tremalite/actinolite’ 84
Chiorite 2
Muscovite
Magnetite 2
Jexture:

Strongly sheared tremolite / actinolite rock of mainly just that.
The mineral is specked with iron oxides,consists of thin sheared laminae of
tremolite / actinolite. En echelon fractures contain twinned albite as
augen; other albite grains are brecciated, flanking a quartz vein - similarly
brecciated and mixed with plagioclase fragments and amphibole. Albite augen
are commonly mosaics of the mineral {lanked by brecciated amphibuie showing
a crenuiation cleavage. Fractures perpendicular or with an obtuse angle to
‘the main cleavage contain potash feldspar.

x

Alteration:

STightly ferruginous carbonate - tremolite / actinolite of very pale
green colour. '

Metamorphism:

Strongly sheared with few augen, but indications of a crenulation
cleavage developing. |
Note: Lack of plagioclase (augen where present) suggests the rock fo
be a strongly altered and sheared limestone sediment since there
is Tittle or no quartz present.. ' '

eon/

-

# much paler than actinolite of MPS 1252
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MPS 1284 55.70 m.
Field notes: Rock type ? Contact ?

Petroaraphic description: Tremolite / actinolite chlorite schist, altered
calc silicate sediment shows relict graded bedding -

tuffacesus.
Mineralogy:
Quartz 1
K feldspar ' _
Albite 7
Tremalite/actinolite 78
Chlorite 10
Muscovite 2
Magnetite <1
Hornblende (brown) <]
Texture:

Mineralographically similar to MPS 1283 but this section indicates
that banding is not entirely due to shear, as here there is a type of graded
bedding of very fine tremolite : actinolite laths. Individual laths become
broader and Tonger and vary from 0.01 x 0.02 to 0.7 x 0.4 mm, varying in size
right through the depth of one sequence. The bottom bands have albite and
actinolite as coarse augen. Chlorite rich bands appear near the junction of
each succession. QOne hornbliende grain with fine particles of iron oxide
separating along cleavages is enveloped in actinclite lenticles. The
amphibole becomes moire green towards the coarser bands at bottom of each
sequence. Fine cross fractures contain X feldspar.

Alteration:

Impure calcareous sediment - tremolite-actinolite : albite, etc.
Part kaolinisation of albite.

Metamorphism:  Strongly sheared after alteration.
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MPS 1285 58 m.

Field notes: Rock type 7

Petrographic description: Andesitic crystal tuff, propylitised, metamorphosed.

Mineraifogy:

Host rock Yein
Plagioctase 28 7 Pyrrhotite 10
K feldspar - K feldspar _ 10
Sericite 25 C0, 25
Tramglite/actinolite 25 KaoTimite 35-
Clinozoisite 10 Chlorite 20
Chlorite 10
Carbonate 5
Kaolinite- 5
Texture:
| A coarse banded tuffaceous rock. Mainiy Targe grains (0.1 to 3 mm)
. : of subrounded to angular fragments of actinolite along bands show some

in situ brecciation. These are within and between sericitised plagiaclase
in a fine matrix of chlorite and clinozcisite showing flow banding (could
be due to shear 7). Other coarse rounded actinolite grains are embedded
in finely sheared actinoiite and chlorite only.

Chlorite and carbonate veins pervade all other structures.

A1l succeeding Tenticles, (i) coarse actinolitic; (ii) fine
actinolitic with fiow banding; {iii) fragmented sericite {after plagiociase]
are subparallel to converging. Veins of chlorite, kaolinite and carbonate
cuts across structures altering the rock minerals. A broad vein {. 1 mm)
has a chloritic core and kaolinite wall zones. Tributary veins contain
chlorite. carbonate or kaolinite. One vein conifains K feldspar and
pyrvrhotite, within the core zone.

Alteration:

Prapylitic -~ argillic with minor epidotisation, chloritisation
. carbonation, but also kaolinitic.

Metamorphism - Shear / brecciation.
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MPS 1286 - 64.2 m.
Field notes: Rock type.

Petrographic description: Andesitic crystal tuff, coarse grained.

veinsg

Mjﬁe:qsﬂgy. G e
' | P]agioc]ase ) 40
Sericite )
Tremolite/actinolite, fragments 24
matrix ' 24
Clinozoisite 2
Chlorite 10
Carbonate -
Kaolinite _ -
Texture: -

Similar to MPS 1285 but iess low grade alteration. Coarse
(to 2 mm) tremolite / actinolite as rounded grains or fraaments
making up rounded forms; also plagioclase, some ciear, otherwise
cloudy with sericite or packed with clinozoisite. Oblong clinazoisite
with rounded corners cr ovoid forms and some perfect euhedral forms.
A1l the above clasts are distributed in flow banded layers with
moderate to abundant tremoiite in the flow bands. These flow bands
contain small rounded sericitised plagiociase fragments. Tremolite
also sinulates unoriented fine hornblende {?) crystallites.

Alteration: . .
Hornblende (?} -+ tremolite / actinolite.
Plagiocliase ~ sericite + clinpzoisite.

Metamorgnism:

Moderate shear.

&t

o
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MPS 1287 70.20 m. -

Field notes: Banded greywacke or shate.

Petrographic description: Banded subfeldspathic 1ithic wacke, with shale

bands.
Mineralogy:
Quartz 50
K Feldspar 3
Plagioclase -
Ser1c1te ) 33
Chlorite )
Kaolinite 5
Biotite 1
Muscovite flakes <1
Leucoxens/iron oxides 3
Carbonate 5
Collophane <]
Texture:

- The most abundant clasts present are guartz of sand size (0.05 to

0.6 mn, median 0.08mm); varying from subrounded to angular and elongate,

mosttly subangular. There are alternate coarse and fine quartz (and
twinned K feldspar of similar size range) in a groundmass of mixed

chlorite, sericite and less kaolinite. The chlorite {probably chloritic

Cilay) is pale and with a higher than normal B.R. Occasional broad bands

of clear calcite traverse the rock. These have replaced clay minerals

etc. and have disturbed the clast bands. Otherwise carbonate replacement
of some feldspar ciasts and matrix is erratic. Carbonate in lameliar type
pockets. In some broad bands coarse clasts are missing and rock becomes

a2 shale. The change is transitional.

Alteration:
Carbonation of plagioclase and matrix in bands or ‘pbckets'.

Metamorphism:

Moderate shear.
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MPS 1288 71.50 m.
Field notes: Rock type. sulphides?
Petroaraphic description: Volcanic breccia - intermediate. MNo sulphides

but segregation of brownish Teucoxene / limonite.

Mineralecgy:

ot
U

Guartz

sericite ) pyadioclase 35

Carbonate)
Chiorite 30.
Kaoiinite _ 15

w

Rutile/iron oxides

Texture:

Carbonated and sericitised coarse plagioclase breccia (+ 2 mm in size}
are sheared with broad ch]or1te, kaoTinite finely sheared into zones
{0.8 mm even width) 1is underiain by a finely brecciated carbonate
(attered plagiociase) horizon. Below the carbonate is a large wedge of
silicified flow banded glassy matter which shows flow,
perpend1cu1ar to main shear direction of this rock. This overlies finely
brecciated carbonate intermixed with chlorite over more silicified glass
embedded in brecciated carbonate and chlorite. With the exception
af the chloritised and silicified zones all nyaline volcanic textures

are destroyed.

Alteration:
Plagioclase ~ sericifte + carbonate.
Hyaline matter » quartz, chiorite, kaolinite.

Matamorphism:

Brecciation / shear.

Mote: A difficult rock to interpret, because of the brecciatian / shear
overprint.
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MPS 1288 79.50 m.

Field notes: Rock type?

Petrographic description: Quartz feldspar wacke underlying black silty shaie.

Prolifically veined and veins brecciated. dislocated.

Mineralogy: .

Wacke: : ' Veinlets:
Quartz 75 Quartz )
K Feldspar 10 Carbonate) variable
Plagioclase 2 KF )
Chiorite . 10
Carbonate 2
Magnetite 1
Zircen <]

Shale: : : Veinlets as above.
Chlorite 40
Carbonate : 10
Quartz/Chert 43
Carbonaceous

matter 7
Texture:
Wacke:

Quartz angular > subangutlar grains from silt size to sand size
with K feldspar and a Tittle plagioclase has been brecciated and sheared
into lenticles and further brecciated. The groundmass interstices is of -
fine quartz : chlorite : carbonate with a sprinkling of coarse rounded
mégnetite and a large zircon grain. One coarse (+ T mm wide) quartz vein
traversing the section, has been badly crusﬁed and sheared into separate
subparatlel lenticies. A banding to quartz breccia is noted. Subsequent
veins of K feldspar and thin carbonate have also been brecciated partly
to vein fragments. Texture is fairly uniform all over.

Shale: |

Towards the bottom of the wacke the matrix becomes more abundant in
chlorite in piaces and is in sharp contact with shale elsewhere, but the
finely sheared, banded laminated shale shows fine laminae of quartz in
parailel bands with an abundant chlorite matrix and fine rhythmic

et
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horizons of carbonaceous material. Fine carbonate lenticles are part
brecciated veiniets of the mineral, then 1ike the earlier brecciatéd KF
veinlets these cut across the shear planes, but are earlier than
carbonate. Paragenesis of veining is KF, quarfz and finally carbonate.

Alteration:
Oue to metamorphism.
Metamorphism:
Strong shear.
MPS 1290 93.685 m.
Field notes: Contacts? Rock types?

Petrographic description: A silicified granophyre breccia: shale contact.

Both extensively altered and cataclased -» healed.
Brecciated granite contact with shale.

Mineralogy:
Breccia Shatle
Quartz 75 - 85 40
K Feldspar 2 - 10 3
Plagioclase: : - : _ -
Biotite - 10
Chlorite 10 20 - 40
Muscovite 5 -30
Carbonate 5 -
Kaolinite _ 2 -
Texture:
Warka

fi 3= RS et

This half of the section is an irreguiar guartz feldspar breccia
of clear grains of granophyre fragments and twinned feldspar. Contains
Tfragmenis of up to 3.5 mm containing coarse sutured quartz with some
interstitial kaolinite in vugs; quartz simulates feldspar forms,
“euhedra / phenocrysts of silicified porphyritic granite. Remaining
section is of fragments of quartz, feldspar and abundant granophyre
fragments of intraformational breccia. Quartz varying from small grains

4
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(0.04 mm) to large plates {0.6 nm) is often in mosaics. On one side
KF is fine cherty looking aggregates in quartz breccia and may have
been introduced by KF veins. The main interstitial mineral is fine
granular chlorite distributed unevenly between breccia fragments,
deposited in vein-Tike fractures.

A orecciated vein of muscovite : KF : guartz which difates 3.07
to 1 m.m. and contracts and disappears into breccia. Similarly for a
vein (0.2 - 0.6 mn) of clear mosaics of even decussate KF grains and
quartz which. is brecciated into three displaced fragments at the
dividing line between breccia and shale.

Shaie

A sharp contact with granite breccia. Shale is seen to be
brecciated with large {(several mms) of 'shale’ embedded in the granite
breccia. o

Large fragments in granite contain quartz feldspar veinlet
truncated networks. Groundmass is of quartz, feldspar breccia,
'granuies' and fiecks of red-brown biotite scattered throughout, a
granular chlorite matrix and fine granular K fersbar. Truncated
veinlets of chlorite, K feldspar, quartz occupy spaces between breccia
fragments (intraformational). -

The main body of ‘shale' is similar to the above but contains
muscovite in brecciated masses and a network of fine KF veinlets.

Alteration: ({related to veining paragenesis).

(i) quartz : KF
(i1) muscovite
(iii) chiorite : carbonate

Metamorphism:

Granite / shale, K feldspathised, etc. as above, brecciated.

Possibly two brecciations, since there appears itc be brecciation
at KF : quartz cementation and further brecciation where chiorite :
carbonate were introduced. Breccia more or less intraformational.



MPS 1291 94.05 m.

Field notes: Rock types?

Petrographic description: Porphyritic basait with holocrystalline groundmass.

Brecciated, veined by dolerite.

Mineraiogy:

Host:
Augite {diopsidic) 55
Chiorite 10
Plagioclase’ 25
Magnetite 6
Quartz ' 4
Veias: Selvage: |
(i) Actinolite 70 Chlorite 10
Plagioclase 30 Epidote - 50
' Carbonate 30
(ii) KF 10
Chlorite 70
Carbonate 20
Texture:

A fine grained intergrowth of augite and sericitised plagioclase forms

a fine holocrystaliine groundmass pocked by coarse scattered iron oxides.
Phenocrysts {_ 0.5 mm) of augite or groups of intergrowths are scattered
throughout. Same post-contact metamorphlc brecciation has taken place,
followed by veining by chlorite wh1ch has repiaced augite in areas adjoining
veins. A broad, cross-cutting actinolite : plagioclase vein {altered dolerite)
has a broad outer selvage of epidote / carbonate and inner selvage of thin
chlarite. This is cut acrass by a thin KF © chlorite : carbonate vein which
broadens out inte a mosaic of fine carbonate > KF with thin chlorite selvages.
Coarse fragments of silicified ophitic textured augite conta1n1ng plagioclase
laths are present.
Alteration: Augite ~ actinoiite {vein}

Dolerite + plagiociase altered + scapolite / idocrase.

KF / chlorite veined; doleritic aplite veins.

Metamorphism: Brecciation, recrysta111sat1on

Note: Quartz filled amygdules are present.

# to idocrase and what appears to be scapolite elsewhere,
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MPS 1292 99.60 m.

Field notes: rock types?

Petrographic description: Brecciated medium grained, dolerite intrusive,

altered.
Mineraioay:
Host rock Veins'

Augite 35
Plagioclase 40
Potash feldspar <] _ 50
Chlorite 15 35
Actinolite
Iimenite
Quartz 2 5
Epidote 10
Tremolite/

actinolite 2

: . Texture:

Stightly sericitised faintly twinned decussate pTagicc]ése occupy
spaces between augite grains and have ophitic arrangement within augite
plates. The augite shows brecciation and local alteration to tremolite/
actinolite. Fine radiate structures, spherulitic into quartz in cavities
(may be partly tridymite from gquartz where these are very fine radiate
fibres}. Section shows fine fragments of augite and plagioclase embedded
in a matrix of fine granu]artch]orite. Breccia zones (to 3 mm wide) are
sinuous across the section and have suffered later microfaulting. Large
skeletal ilmenite structures (to 2.5 mm) are scattered through the section.
Potash feldspar = chlarite veinlets drregular but with a fine rsgular
sutured mosaic of KF and interstitial chlorite cut across host rock and have
K feldspathised and chloritised the host along fractures ad301n1ng the vein.

Alteration: Plagioclase » faintly sericitic + alblte
Augite » faintly to tremolite, more so to chiorite.
Retrograde, '

'_. Metamorphism:

Brecciation, recrystaliisation.
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MPS 1293 103 m. *
Field notes: Describe rock types and contact.
. Petrographic description: Dolerite,medium grained intrusive, brecciated,
sheared and veined by KF : carbonate and chlorite.
Mineralogy:
Vain 1 Vein 2
Diopsidic augtte {zac 50°-53° 40
Plagioclase | 38
Potash Feldspar <1 20 - 80 0 - 20
Quaritz 3
Carbonate 2 80 - 20
Chlorite 7 100 - 80
Sericite 5
Ilmenite (to leucoxene :
+ iron oxides) 5
Texture:
Coarse broad prisms of augite remaining unbrecciated, 0.4 x 0.6 to
' _ _ 2 x 1.5 mm, inciuding twin crystals and intergrowths show '
. minor to strong brecciation (. 50 v. % of section finely brecciated) with

large areas between medium crystais of finely brecciated plagioclase and
augite intermixed with chlorite. Ophitic plagioclase laths in silicified
augite plates are seen. Much of the plagioclase is sericitised and partly
silicified. Sheared grains of'ilmenite, now mainly leucoxene, are
distributed evenly and emphasise the strong shear forces involved.

Two types of vein pervade section, one broad. (. 7 -~ 4 mm, uneven) is
of fine]y'sheared intermixe& K feldspar and carbonate. One vein of the i
above type shows flexure where it has begun to cross the shear direction
along pre shear brecciation fractures and was then farced back tc the
aeneral shear direction.

Other harrower veins which follow the shear direction contain mostly
chlorite with, in places, brecciated K feldspar. |

Alteration: Plagioclase ~ sericite {+ albite} )

} induced by shear
Augite » chlarite.

Metamorphism: Brecciation and strong shear.

~ Note: No actual contact noted.
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MPS 1294 103.3 m,

Field notes: Contact fine grained dolerite with sediments.

Petrographic description: Medium grained dolerite, brecciated, sheared - argillic

aiteration.
Mineraliogy:
# X
v. 1 V. 2. V.3. 5.3.
Diopsidic augite 50
Plagiociase 28
Potash feldspar -
Quartz 2 0- 10 70
Carbonate 5 ' 30
Chlorite 5 80 -~ 100 30
Sericite | : 100
" ITlite 5 ' '
Ilmenite {to leucoxene) 5
Texture:

Very similar to specimen from 103 m., but less plagioclase
recognisable, which was brecciated and argiliised to hydromuscovite (illite)
rather than to sericite. Coarse brecciated augite crystals show argillised
interstices of brecciated plagioclase. The whole veined by chlorite in the
general sheér direction. Surprisingly, at one end of the section, augite
is remarkably fresh, but with adjoining argiilised plagioctase. Towards
opposite end of the thin section, brecciation becomes'more‘commbn and
fractures are filled by chlorite, with increasing (to end of section)
ii1lite and carbonate. Much of the former is in broad selvages flanking
¥. 3 veins.

The 'sedimentary' quartz is pegmatitic vein quartz, marginally
brecciated; fractures in the breccia are filled by Y. 3 carbonate.

In fact this is an example of guartzose Y. 3. At onz end of section
fine plagioclase laths in decussate array are albitised / carbonated, but
are structuyrally intact. '

Scattered large ilmenite grains are present.

Alteration: Plagioclase - carbonate, albite - hydromuscovite.
Bugite + [Tocally] chlorite.
Ilmenite ~ Teucoxene + iron oxides.

Metamorphism: Brecciation - strong shear.

#

X oo/

V.1. = Vein No. 1: “S.3. = Selvage to Vein No. 3.



el - 880061
MPS 1295 107 m.

Field notes: Banded medium grained sandstone / greywacke with fine
grained cherty bands.

Petrographic description: Banded shale, fine grained, finely sheared

after veining.

Mineraiogy:

Quartz - chert 12 - 62 0." o 20

I1Tite 30 - 80 |

Carbonate | 5

Cnlorite 2

L eucoxene 3

Potash feldspar _ 5 80
Texture:

Very fine grained cherty quartz intermixed with fine flaky
i1lite or present as narrow en echelon distributed lenticies; .
alternate with pure fine flakey illite or illite intermixed with fTine
carbonate granules and / or Teucoxene with patchy iron oxide.
Ruptured veins of rather coarser quartz than host prock but brecciated and
intarspersed with potash feldspar grains and cut across by later, finer
fractures containing mostly KF. Chlorite segregation along ‘veins'.

Alferation: -

¥

Metamorphism: Intense shear, but no mylonite structures.

Note: Scome very fine lenticles of irregular aspect are chiorite
segregations. Deep water sediment - absence of coarse clasts
suggesis.

L
" Quartz only
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MPS 1296 118.40 m.

Fieid notes: Banded black shale / fine grained greywacke.

Petrographic description: Banded shale metasediment grades into quartz -

plagiociase wacke, with abundant pyrite.

Mineraloqy:
‘Wacke" ‘Shale' {with quartz bands)
Quartz 15 2
Plagiociase 5
ITlite /
Chioritic clay 15 . 32

Kaolinite 25
Leucaxene - 7
Pyrite 5 -
Chert 20 20
Carbonate 5 30
Chlorite '

Texture: . _

. Two different sedimentary facies with no sharp contact. One

grades into.the other.
Wacke:

Banded augen of quartz, quartz breccia and cherty clasts and
plagicclase as clear twinned subhedra are concentrated intc bands which
are foliated. Several-quartz grains are perfect spheres and were at

- some time subjected to rotational grinding. However, presently the
clasts have interfoliae of 6hert, carbonate and Jeucoxene aggregates
separated by fine continuous foliae of sericite/illite, and kaclinite
which make up the rest. There are sheared out pyrite / pyrrhotite in
an echelon distributed broad lenticles and intergrown with carbomate and
chiorite. There is a strong crenuiation of 60° and brecciated quartz
veins penetrate along the crenulation plane. The vein is strongly
brecciated at intervals and healed. '

Shale;

Finely laminated, largeiy fine grained sheared sericite, as broad
. bands (2 - 3 mm} containing thin laminae of leucoxene, carbonate,
kaolinite and separated by quartz breccia bands and laminaeé (with some

._../



- 889063

microfaulting of bands and resulting perpendicular cross veins).
The deformation imprint makes identification between laminae and
veins impossiblie. The appearance of the rock under iow power
. magnification is that of a quartz banded paper shale.

A1terétion: -

Metamorphism: =~ (i} Strong deformation of quartz wacke. Microfaulting of
' 'paper shales'.
{11} Pyrite was distributed along bands but during deformation
the mineral was forced into a microfault.

(iii) Abundance of leucoxene and chlorite clay, suggests an
' origin from a close-by basic rock source.

MPS 1297 130.60 m.
Field notés; Banded metasedimeht.

Petrographic description: Fine grained banded metasediments, wackes to shaies,

show graded beddihg.

Mi : ‘ . : '
._ ineralo fine quartz coarse
) - chlorite wackes shale bands wacke

Quartz (including
' chert) 30 3 70 4]

I11ite/chlorite clay 45 82

Muscovite 1

Kaolinite _ 7

Carbonate b 10 3 20
Leucoxene . 7 10 7
Chiorite ' 100 30 30

~

SericitefMuscovite

Texture:
A fine grained sediment demonstrating graded bedding. Three of the
four beds described above grade one into the other. The fourth bed

is of mildly sheared equigranular gquartz with a narrow interstices of
chlorite. The bands occur distributed parallel to bedding direction in shale

. sequence.  The rhythmic bands join to form one thick band (1.2 mm thick)
' showing a condensation of band sequences on'a micro scale, not caused by
shear. .

.-/



24, 889064

The fine wacke is similar to the wacke of 118.40 m. but rather
finer grained, angular > subangular Tine sand to silt size quartz
grains and chert, and chert/guariz aggregates show shear and ‘tailing’
. of grains into groundmass minerals. Chert and ciay mixtures and
segregations form laminae between the clasts, as do alternate clear
carbonate laminae and scattered muscavite laminae, A stight
crenuiation is rarely seen. Narrow Jaminae {. 0.1 mm wide} of
éhlorite foliow the banding. Scattered leucoxene fragments are
present.

In the shate there appears a greater abundance of fine
ubigquitous Teucoxere in a finely banded clay, chert with ciear
paralle] carbonate laminae - parallel with each other and with the
bénding. Scattered siity quartz porphyroclasts occur.

The coarse wacke is of rounded and flat round guartz clasts
{- 0.20 mm), mildly foliated with interstitial ovoid carbonate grains
of variabie size range, carbonate laminae, irregular leucoxene
aggregates and clay. '

Alteration: -

. Metamorphism: Shear - woderate.

Note: Part of a fine turbiditic sequence deposited in deep water.
The abundance of leucoxene (and in several sections before)
reminds one of sediments at Mbt. Gunson (MG 14 area)

adjoining the dolerite dyke.



MPS 1298 132.10 m,

Field notes:

Petrographic description:

Sericite / illite

Chloritic clay
Leucoxene

K feldspar
Carbonate
Guartz
Magnetite

Texture:

Claystone,

25.

(2 sections, almost identical)

Banded sediments.

metamorphosed / sheared.

Fractures
]
70 - 85
25 - 15 10 - 90
4 - 6
10 - 90
< 1

888065

Fractures
2

40
50
10

A curious claystone with only traces of clastic quartz. A

vaguely banded rock of fine illite, often as minute aggregates -

alternating with chloritic clay as bands and laminae.

At one end of

the succession,bands of alternating fine illite and chloritic clay
become towards cpposite (lower, upper?) part of succession what

appear to be parallel, short, pinched-out laminae of sericite {_ 0.1 mm

tength) in a groundmass of chloritic clay.

Irregular tension fractures

contain carbonate, quartz and magnetite (the latter way form a narrow

selvage} and earlier K feldspar

fill; these have a heterogeneous mineral distribution,

Alteration:

*

: chloritic clay as veins or fracture-

There may be sericitised feldspar fragments in part of the successian,
though, if that were the case, one would expect to see quartz clasts?

So a metamorphic. hrecciation 2ffect?

Metamorphism:

Moderate shear,



%. $890606

MPS 1299 137 m.
Field notes: Rock type.
. Petrographic description: - Dolterite, medium grained, strongly brecciated,

grossly replaced by carbonate and chlorite, less quartz

veined; part amphiboiitised.

Mineraloax:

Primary:

Augite " 36
Plagioclase 40
Actinolite 20
_ Leucoxene 4

Secondary:
| Quartz - chert 30
Carbonate 40

_ Chlorite » sericite 30
Veins: (1) Quartz

(i1) Carbonate / chiorite.

. Texture: _ ‘

Similar to 99.60 m., 103 m. and 103.3 m.  Brecciated diopsidic
augite with many fragments containing faintly twinned plagioclase Taths
of a medium grained doterite. A regular close network of chiorite '
veins have cut pegmatitic quartz veins (now sheared into a broad dilated
lenticle) and are in turn cut by clear carbonate veining. Veins
occupy braceciatien fractures.

A massive chiorite vein structure, dilated to +10'mm_wide appears
to have penetrated breccia fractures and then progressively replaced the
pyroxene [ feldspar breccia flanking the vein. Abundant similarily
oriented carbonate : quartz and chlorite vein replacement occurs at the
Tower end of the thin section. Carbonate repiacement of ophitic
plagioclase and chlorite replacement of host augite plates indicates
cleariy the primary dolerite texture.

Alteration:
Pyroxene - chlorite
Plagioclase - carbonate or siiicified {eariier process}.
.- " Metamorphism:

Strong brecciation and shear.

e/
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MPS 1300 141.30 m.
_Field notes: Volcanic or intrusive or greywacke.

Petrographic description: Dolerite, medium grained, brecciated with a basalt
cognate (?) xenolith.

Mineraloagv:

Augite’ 30 Vein KF 100
Plagioclase 40
Chiorite 27
Leucoxene 3 .
(ITmenite) |

Scapolite (replaces :

clagioclasefgiass in basalt.
Texture:

Rather similar to other brecciated and altered dolerites in this
drill-core. Brecciated large augite grains, still fresh or part
chloritised and plagioctase laths, part to almost wholiy saussuritised
to clinozoisite show ophitic to subophitic intergrowths to augite. The
saussuritisation is particularly evident in a broad (. 1 mm'wide) area of
fine brecciation of all minerals, which traverses the sectijon. A clear
KF vein of pegmatitic texture cuts through this breccia zone fil?fng a
fissure in the material.. The veins have narrow marginal selvage zones,
which impart no KF to other fissure material. Large ilmenite grains, now
Teucoxenised and Sheared have developed into dendrites in the fine
breccia zone. _

In one corner of the section is a flow banded (é]assy texture)
fragment of basalt. The flow bands may be traced up one side of the
sectjon and show recrystallisation with scapolite mosaics. A finely
brecciated contact with dolerite.

Alteration:
Plagioclase + scapoalite {baszaltl,
Augite -+ chiorite (siight).
Plagioclase + sericite + clinozoisite (dolerite).
Epidotisation (saussuritic) + scapolitic hydrothermal.
Metamorphism: Strong brecciation.

Clear unaltered, but brecciated.

k]
Altered to clinozoisite / sericite.
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MPS 1301 146.15 m.

Field notes: Rock type?

Petroaraphic description: Metadolerite, fine grained extensively chlorite
veined and silicified in part of section.

Primary:
Augite (to actinolite) 38 (1) Veins: Chlorite 30, iron oxides 7.
Plagioclase 85 {(Z] Veins: Quartz 1CO
K Feldspar 2 {3) Veins: KF
ITmenite 5
Texture:

Remarkably clear in places though brecciated and augite is altered to
actinolite. Broad plates (. 0.5 mm) of diopsidic.augite.(pieochroism
dark green, pale green, bDrown) are clear and contain clear elongate
prismatic plagioclase. Generally section is divided up intc smail
segments of dolerite by iron oxide stained networks of chiorite veins
along which a narrow pegmatitic auartz has moved (é]ong contraction
fissures?). Along a breccia. zone {see 141.30 m.) of fine pyroxeng
fragments and some plagioclase. The iron oxide : chlorite penetration is
almost complete, and produces a broad branching network of alteration
veinlets, which however, never penetrate the clear, fresh dolerite segments
except where intensely brecciated. At one end of section all minerals are
extensively silicified by a quartz vein entering chloritised breccia crush
zZone. Dolerite textures are preserved.

Alteration: Locatised in breccia zones.

lagiocas . . .
plag € ) chlorite + iron oxides

diopsidic augite )
Quartz veins = broad fine ciertified zones.

Metamorphism:

Moderate brecciation.



’ $85069

MPS 1302 149.50

Field notes: Rock type.

Petrographic description: Seépentinised peridotite (or dunite). Not
possibie to indicate type (Harzburgite, etc.).

Mineraiogy:

Antigerite 30 . Vein Quartz
Iddingsite 40
Serpophite 25
Magnetite 2
Chlorite
Texture:

Iddingsite of red brown colour, pleochroic, has a fibrous Tamellar
appearance, appears as aggregates in mosaics, psSeudomorphing olivine
grains (to maximum 0.6 x 0.3 mm}. The mineral pseudomorphs the grains
completely or in association with biotchy fine serpophite dr with fine
interconnecting veins of the latter. The oTivine'shapes occurAfairly'
densely together in unoriented groups. In places where antigorite is
abundant the 'interstices' between olivine grains are in fact grains
of olivire pseudomorphed by antigorite and with islands of iddingsite as
if antigorite replaced jddingsite? Chlorite is present as veinlets
within and between olivine grains. '

Quartz is of coarse pegmétitic appearance in veins and is rarely
clear of inclusions containing abundant iddingsite and/or antigorite.
Brecciation of olivine grains is apparent in ail matrix zones. Coarse
magnetite has become brecciafed and altered to Teuceoxene and Timonitic

oxides.
Alteration: Serpentinisation, local chioritisation and silicification.
Metamorphism: Brecciation.



30. 889070

MPS 1303 159.50 m.
Fieid notes: Rock type?

Petrographic description: Dolerite, medium grained.

- Mineralogy:
Veins
Diopsidic augite 30 (i} «F 30
Diopsidic augite Carbanate 70
(to tremolite) - S 154y cplorite 70
Plagioclase Kaolinite 30
{argiliised) 48
(saricitised)
Chlorite 15
Magnetite 2
Texture:

This is the most brecciated of the dolerites in this driil-hole,
but is of similar original texture as large plates (to 1 mm} of twinned
euhedral diopsidic augite with ophitic plagioclase (_ 0.8 x 0.2 mm), -
which has become argillised and obscured by limonite inclusions. Apart
from fine fractures roughly parallel to cleavage cbntaining fine iron
oxide inclusions the pyroxene is clear. However, in places parts of
pyroxene are altered to acicular tremolite / actinoclite. Plagioclase
is Tess easily identifiabie but shows blotchy argillic alteration,
chlorite patches and sericite/illite (low B.R.) and sericite alone.
Plagioclase as larger grains {outside pvroxene grain walls) is most
commonly sericitised. _ o

Veins of K feldspar £i11 fractures but imparf nothing to rock
groundmass. Veins of chlorite > kaolinite alter mineral composition.

Alteration:

Plagiociase - argiilisea, aibitised.

al
Augite ~ amphiboiitised jocally.

Metamorphism:

Mild brecciation.

g - +



MPS_1304 165.70 m.
Field notes: Serpentinite or serpentinised sediment. Check rock type,
etc, '

Petroaraphic description:

Serpentinised peridotite possibly a medium grained wehriite,
brecciated, sheared.

Mineralagy:
Iddingsite 35
© Tatlc 39
Antigorite 2
Chrysotile 15
Peraoyskite 2 7
ChromTte 3
Potash Feldspar 1
Carbonate 3
Texture:

The original medium grain shapes of olivine (now talc or iddingsite)
are clearly seen and grains are commonly aggregated and show some
brecciation. Most shear zones contain talc (after olivine) and interstices
are filled by chrysotile as low B.R. fine fibrous aggregates. Carbonate is
deposited in the groundmass near shear fractures containing chrysotile.
Perfect octahedra and sheared chromite grains are present in
non shear and shear zones. Many grains alteréd to ta?c anpear to

have the shapes of augite as seen in 159.50 m.
Alteration:

0livine )

Augite )

+ iddingsite

chrysatile M ta]c_

shear
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DDH CGZ2 - PETROLOGY



Central Mineralogical Services

The Chief Geologist
C.5.R. Limited
G.P.0. Box 483
SYDNEY / N.S.W. 2001

REPORT eMS 80/1 0/18

39 Beuioh Road
Norwood, $.A. 5067
Telephone 42 5652

19th November, 1980

YOUR REFERENCE:

DATE RECEIVED:
SAMPLE NOS,:
SUBMITTED BY:
WORK REQUESTED:

Purchase Order
No. 21819

8th October, 1980
DDH-CG 2 -~ 16 samples
R.E. Willlans

Petrology

i[ 7 :

H.YW, Fander, M. Sc.
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REPORT MS 80/10/18

.__thes :

Due to the generally slmilar to seml-monotonous nature of the tulk of this
sulte, brief petrological descriptions were prepared In tatulated form. These
incorporate data fram stereobinocular and petrological microscopic examination
of thin-sections and related offcuts, together with comments on probable

correlatlons.

The bulk of the sulte comprises variously chloritised, carbonated and
sericitised "tuffaceous’ psammopelites. These rocks are of vaguely turbiditic
character and are typically silty fine to medlum sandstones with minor pelltt'é
Intercalations. Finer details are scmewhat obscured by alteration; lut the. -
volcanic debris Is of (basic to) Intermediate character.

Colour varies from green {chloritic) to reddish and reflects variation in
oxidation of clastic opaques. General features are fatrly typlcal of the upper
tuffaceous units of Crimson Creek Formation, specifically the Crimson Creek
Argillites ("Dreadnought Hill Member''). This correlation tends to be confirmed
by the thick nature of the sequence (> 500 m) and by an ébsence_af Intercalated
carbonate horizons. Implicit here Is the Inclusion of the reddish, oxidlised
zones and minor carbonaceous pelitic horizons with the Crimson Creek Argillltes,

- rather than the Red Rock and Renison Bell Members.

Thoraughly altered dolerites appear below clrca 385 m. These rocks are of minor
Intrusive character on the basis of relict fabrics, ut conceivably could
represent the cores of relatively thick flows. This may be resolved fram fleld

evidence.

Alteration effects are pervasive, tut of low "grade' and probably largely a
reflection of diagenes!s/!nclplent metamorphisn. There are no tangible contact-
metamorphic or metasomatlc features.

"D, Cowan, B. Se.
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Central Mineralogical Services

Sanple No. 1Classificatlon ~ Conposition Fabric Accessories Camments
DDH-CG 2 Volcanomlct Greywacke. Framework {65-70 %), Masslve to weakly bedded/ Consplcuous clastle Volcanlc cemponents pporly resclved
267 m angular to subangular chloritic, sericitic inciplently graded ,siltjopaques {leucoxenised), |due alteration, but of basic-lnter-

(T.S. 34107)

micorcrystalline lava clasts, subordlinate sim- J fine to medium sand,

ilarly altered feldspar, guartz. Matrix chlorlt

Minor chloritlised blotit

, medlate character, reworked rather

,Weakly slumped, micro- muscovite, chert fragments.than primarily pycoclastic. Minor

28V m Tuffaceous Psa%r?l”ggel‘te. ClastTc spl %nter’y ta nasﬁﬁped,fracturrea! "|c1astic opagues, minor | Clastie components cioseiy :anaict;;ousE to
- subangular serlclte-carbonate-chlorfte-stained | carbonate-chlorite healichert, quartz-serlclte | 267 m, but with coanspicuous, mHldly
feldspar, lava clasts, subordlnate quartz, Per-|ed silty flne to medlumpelite clasts, sparse abraded shard fragments. This more
vasively hanatlte-stalned pelltic matrix, Inter- sand,locally graded, muscovite flakes, distinctly reworked tuffaceous.Carbon-
292, 1 m Tuffaceous Psammopel ite., Variably sericitisggﬁs' ET&gxlee;Agfg&tgrPgds Clasttc opaques, quartz,| Closely anal?ggugwiﬁ,a%gr&ﬁg'
' carbonate -stained, splintery to subangular 281 m, et relatively |sparse muscovite, pelltel brecclated. Cartonate {-chlorite)
feldspar, subordinate lava clasts. Hematlte hanogeneous. Very and chert fragments.ﬂin;-valnlets'predate Anciplent tectonic
. stained pelitic matrix, sparse pelltic Interbeds,Incipiently sheared, [chlorite,vein carbonate.! fabric.
307.2m Tuffaceous Psammlte. Variably sericite-carbonate-Very simllar to 292.1m ]Clastic opaques, musco- | Strong affinfties with 281, 2921,
: chlorTte-stained, splintery to angular feldspars (weakly bedded, stity |vite flakes, chert and |307.2 m, but relatively messive, hcmo-
and lava clasts, relatlvely minor quartz. ' fine sand/fine sandy pelite fragments. Rare |geneocus. Ilnciplent carbonate-chlorite
Hematlte stalned pellticmatrix. silt).Very inclplently [ehloritlsed blotite veining, predates Inciplent tectonic
) sheared., : TTakes. . Tabric.
3t m- Tuffaceous Psanmopelite. Psanmite as above, kit | Planar to transcurrent [Clastic opaques, leucax- Typlcal slity fine sand with minor
bwith accessory to frequent clasts sericitic bedding {pelite).Marked lenlc seml-opaques, medium sand component in slumped, dis-
shale, silty shale/slitstone with conspicuous slump structures.Minor [Sparse chert fragments. | cordant contact with tuffacecus pellte.
sericltic microshard fragmebts, muscovite flakesg.carbonate~chiorite veint : :
33 m | Tuffaceous Psammite. ThorodD¥15 SErTEP2RiES: | weakly tanded STty  [Clastic opaques, mica | Closely related to 281, 292.1, 307.2,
chioritised, spiintery to subanguaar lava clastg,fine sand, fine sandy [flaes, pelite clasts, and 317, but less oxidised. Pyrite
shard fragments, subangular feldspars, minor silt, Sporadfc chlor~ [chert fragments. Sparse | cubes exhlbit inciplent pressures
quartz, Sericlte-stalned, poorly resolved ttic microfaults, pyrite euhedra {mean shadows,bedded distribution, re-
_ cﬁlornf‘fc matrix, 200 uJ. ' cFysﬁaIllzed syngenetlic.
35 m Tuffaceous Psammopeljte, Variably carbonate, Weakly graded silty ClastIc opaques, mica Typleal of zone 261 - 353 m, partlic-
' sertcitised, chioritised Tava clasts, shardy to | fIne sand withmliill- {ftakes, chert and minor |ularly sim, 343 m, but with volcanic
subangular feldspar, minor quartz-sericite~ metric-scale slumped pelite clasts. Rare campanents stightly relatively -
" chlorite masrix. Sericite shale, sllty shale shaly interbeds. detrital tourmallne. abraded /reworked.
355.6m Tuffaceous Psammite/Car bonateous Ag‘ﬁg?ds-. ' Massive to weakly’ beddeci,tlastic opaques, mus~ | Transition to reduced (asagainst
. Psanmite simflar 353 m, but sericitfc, inclpe silty fine to medlum |covite, biotite flakes, | weakly to strongly oxidlsed)conditions.
lently carbonaceous. Interbedded pelite canpriseds sand. Sub- to miil[- ldhert and pelite clasts.) Pyrite is framboldal in part,
sericite, cryptocrystal line quartz, carbonaceous) metilc bedded pelite. |Consplaucus fine pyrite [ distinctly bedded, ''syngenetic''.
" ‘matter In varying proportions. ' Frequent mlcrofaults. In pelite.
363.7 m Tuffaceous Psammlte/Car bonaceous Pelite. Slmﬁar to 355.6 in, But!Clastlc opaques, minor | Closely related to 355.6 m.Pyrite

(1.s. 34115)

Psammite as abtove (355.6 m). Pellte ceamprises
sericite, subordinate ultrafine quartz anrd

{ conspicuous pyrite.

slumped, contorted, wit
intermediate calcite~-

uscovite, chert, pelit
clasts. Minor chlorite

extensively recrystallized to fine
cubes with Inclplent pressure

GEO68E
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Cenlral Mlneraioqlcal Serwces

Sanple No. Classificatlon =« Compositlon Fabrlc Accessorles torment s

DDH-CG 2 Altered Microgabbro. Chlorlte-calclite-stained [Relfct doleritic fabric,|Evenly dlsseminated, Thoroughly altered, extensively .

388 m aibltised plagioclase laths, completely chlor- lirrequtarly velned, fine~qrainad pyrite. deformed, marginal or minor basic
Itised/carhbonated pyroxene, disseninated leucex-patchy, chlorlte-healed Intrusive.

(T.5. 34116) en{sed opaques.Patchy sericlte~chlorite veins, |brecciatlon, _

392,95 m Tuffaceous Psammite. Extenslvaly ehjoriilsed, |Weakly bedded, inciplentfRelatlively consplaious | Similar and closely related to 281,

. sericite~ and carhonate-stained, angular to ly microfractured, siltyjclastic opaques. Minor [ 292.1, 307.2, 317 m, but slightly
subround lava clasts, subordinate feldspars, f {ne to medlum sandstonejclastic muscovite, coarser-gralned, Concelvably a
shard fragments, minor quartz. Hematite-stalned : blotite, chert fragments.fault-repetition,

15,5 m Volcanonlct Psammopelite. Extenslvely chlorli- |ve Weakly sheared, silty Clastlc muscovite, Essentlally typlcal of zone 267-363.7 m
ised, sericitised/weakly sheared subangular Iavalne to medfum sand wlth]opaques, minor chert, but with relatively well-rounded lava
clasts, minor feldspar, quartz, shard fpagments.variably segmented,raftedpelite clasts. Sparsa clasts {volcanomfct rather than

) Chlorite-sericite matrix and interbedded pelite |s11ty shale interbeds. quartz-calcite veinlets,| distinctly reworked tuffaceous),

h22.3 m Sheared, Altered Microgabbro. Fine semi-—Bands' Patchy, vague, relict Rare, mEFa%ETmeE?* AffInitles with 388 m, but more

. schistose, calcite-stained chlorite aggrenates, doleritlc fabrilc. near-opaque 7sphaleilte] extensively deformed and altered.
patchy, serlcite~stalned quartz and albite. Erecclated, sheared.Minof
_ Disseminatéd pyrite, leucoxenlsed opaques. tate calcite velnlets.
h25.3m- Talc-Chlorlte Schist. Semi-schistose, pale greenenerally featureless. |Minor traces quartz, Problematical, Thoroughly altered/
: talc, closely interqrown isotroplc Mg-chlorite |Patchy, vague pyroxene~ |sparse leucoxen!sed/ sheared pyroxenlc ultramafic or meta-
and microcrystaliine carbonate. erived microtextures, |oxidised opaques. samatic rock (skarn'), Alternately,
. ' o o _ ) : @ relatively basic varlant of 388,
. - - .

32,8 m Volcanonict Psammopellte. Thoroughly chlorit- . Massive to weakly graded|Clastic opaques, mica More or less typical of 267- féjj

: ised/carbonated, angular to subrounded lava s11ty fine tomedium  |flakes, sparse chert zone, but rather similar to 415,.5 m.
‘| clasts, subordInate feldspar, shard fragments, -[sand with partly rafted,iclasts. Frequent Concelvably a fault repetitlon, At
minor quartz, Chlorite~carbonate matrix. eformed, slity shale @alclte velnlets. least two phases of deformation.

408.0 m Altered Microgabbro. Colourless to pale green WAque, but diognBinie: ‘ Affinlties with 388, 422.3, 425.3 m,
Mg-chlorite aggregates, variably stalned with (relict medlum-coarsa, R

(T.5. 34122) microcrystalline quartz, carbonate, serlcfte. doleritic. Patchy

. Frequent leucoxenised ocpanues. brecclation.,
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