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DEPARTMENT OF MINES AND ENERGY
SOUTH AUSTRALIA

Rept.Bk.No. 89/039
D.M.E.  No. 646/75
NEC     No. 2

NUNDROO 1, 2 & 3
WELL COMPLETION REPORT

ABSTRACT

Nundroo 1, 2&3 intersected metabasalts or
gabbros, meta andesites or diorites and
interlayered sediments possibly with
associated acid igneous extensives or
intrusives.  These rocks were subjected to
granulite facies metamorphism and later by
retrograde amphibolite facies metamorphism
c.1570Ma. This age is not directly
correlative with any other known South
Australian orogenic event.  the age of the
earlier granulite facies metamorphism is
unknown. The metabasics are anomalous in Ti
and V and are slightly anomalous in Cu, Cr
and Ni.  There are no similar metabasics in
South Australia, however the Nundroo
gneisses have a similar strikelength,
metamorphic history, protoliths and
anomalous trace element content to that of
the Frazer Range in Western Australia.

INTRODUCTION

The Nundroo drilling project was proposed in February 1987 as

the first phase of investigation of the little known southwestern

Gawler Craton.  The drilling proposal is directly related to the

systematic mapping program planned for this region in 1989-90.

Previous drilling local to Nundroo is restricted to

percussion water bores, with one hole near Pintumba intersecting

gneissic granite at 27 m and Eyre Highway Bore 12, 10 km west of

Colona, intersecting mica schist at 77 m. Eyre Highway Bore 10,

209 km northwest of Nundroo, failed to intersect basement at 81 m

(Williams, 1972, 73).

In 1975 Roberts divided the region into five magnetic zones

(Fig. 2).  Zone A where magnetic basement was estimated at

approximately 2 km, Zone B & C at 2000-1000 m, Zone D at 100-200

m, and Zone E at 100-200 m. Roberts considered BC & D as possible

high grade metamorphics with interlayered banded iron formations

and possible linear magnetic basic bodies.  Zone E was considered

granitoid with possible relic metasediments.  this last

interpretation is partly supported by outcrop of pale grey

granodioritic with banded block plagioclase biotite hornblende
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xenoliths 2.5 km southeast of Coorabie and a similar rock type 18

km due east of Coorabie. the granodiorite has been tentatively

correlated with other late syn Kimban granites in the region e.g.

Pt. Sinclair on NUYTS 1:250 000 map sheet.

Zone D was selected for investigation because of relatively

shallow cover and very well defined linear anomalies with a

continuous strike length of 40 km and a possible discontinuous

length of 150 km (including 50 km offshore).  It was considered

possible that Zone D might extend into the Tarcoola Region and

therefore may contain Archaean - Early Proterozoic metasediments

and possible interlayered banded iron formation .  the Archaean to

Early Proterozoic Mulgathing Complex was known to contain

metabasics which were prospective for nickel, chromium and

plotinoids and calcsilicates prospective for Cu, Pb and Zn (Daly

et al. 1978; Warner, 1971).

The project began with two ground magnetic and gravity

traverses (Fig. 3) totalling 77.7 line kilometres across Zone D.

Ten rotary drillholes, nominally 100 m deep, with bottom hole

coring were planned to investigate different magnetic and gravity

anomalies.  Over angled 400 m diamond hole was to be sited

following completion of the rotary drilling program.

Subsequently 16 rotary holes were completed and a SIROTEM

survey carried out.  Lithological descriptions of the rotary

drillholes, detailed cover sequence geology, petrology of the

crystalline basement, geochemistry, magnetic and gravity data,

detailed geophysical modelling, SIROTEM data and interpretation

may be found in Martin, Daly and Benbow, 1988.

Nundroo 1 was spudded on 25 km May 1987 at 16,800 mW on

anomaly Z and was angled 60oE towards 115o to intersect magnetic

basement with a modelled steep westerly dip.  Nundroo 1 was

abandoned at 59.6 m due to drilling problems and relocated, as

Nundroo 2, 100 m east, and completed to 375.6 m.

Nundroo 3 was spudded on 10th August 1987 at 19,800 mW in a

magnetically quick zone without any strong linear magnetic

anomalies and was completed to 234.94 m (also declined 70o towards

115o).

GEOLOGY

Drilling results

Nundroo 1 intersected 6 m (5.20 m true thickness) of

calcreted Bridgewater Formation, 4 m (3.46 m) of Nullarbor

Limestone, 16.3 m (14.12 m) of Wilson Bluff Limestone, 15.7 m of
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weathered gneiss and 5.6 m of foliated pink, migmatitic,

porphyroblastic, quartz, feldspar, biotite, garnet gneiss

interlayered with green, feldspar, amphibole, garnet, magnetite,

gneiss.  Drilling ceased at 59.6 m (Enclosure 1 & 2) due to loss

of circulation.  One HQ core barrel and 13.5 m of HQ drilling rods

remain stuck in the hole (Appendix 1).

Nundroo 2 intersected 3 m (2.82 m) of calcreted Bridgewater

Formation, 6 m (5.64 m) of Nullarbor Limestone, 10 m (9.40 m) of

Wilson Bluff Limestone, 17.65 m of weathered gneiss and 275.12 m

of green to black plagioclase, amphibole, pyroxene, magnetite

gneiss interlayered with grey, plagioclase, pyroxene, amphibole,

garnet, magnetite gneiss.  Below the basic gneiss 36.65 m of pink,

quartz, feldspar, biotite, garnet gneiss with thin green,

plagioclase, hornblende, pyroxene gneiss interbands was

intersected.  Drilling ceased at 375.6 m (Enclosures 2 & 3) and

the hole was geophysically logged (Enclosures 7, 8 & 9).

Nundroo 3 intersected 4 m (3.76 m) of Bridgewater Formation,

10 m (9.4 m) of Nullarbor Limestone, 12 m (11.28 m) of Wilson

Bluff Limestone, 16 m (15.0-3 m) of Hampton Sandstone, 18 m (16.91

m) of Pidinga Formation, gm of weathered gneiss, 49.95 m of

distinctively garnet rich, pinkish-grey, quartz, feldspar, garnet,

biotitic, magnetite gneiss intruded by now deformed fine grained

basic dykes or sills. the garnet rich gneiss overlies 116 m of

green, foliated, plagioclase, amphibole, magnetite gneiss with

subordinate biotite interlayered with green to black, plagioclase,

biotite, garnet gneiss with subordinate amphibole.  Drilling

ceased at 234.94 m (Enclosures 5 & 6) and the hole was

geophysically logged (Enclosures 10, 11 & 12).

The Bridgewater Formation, Nullarbor Limestone and Wilson

Bluff Limestone were intersected in all three drillholes; detailed

descriptions of each unit intersected in each hole is summarized.

 No core was recovered, all descriptions are based on drill

cuttings collected every three metres for Nundroo 1 & 2 and every

two metres for Nundroo 3.

The Bridgewater Formation is characteristically partially to

wholly carbonate cemented and is cream to pink to reddish-brown in

colour.  The original lithology is a fine to medium grained

aeolian grainstone (nomenclature after Dunham, 1972) where

individual grains may be fragments of shell, red coralline algae,

echinoids, formanifera, bryozoa and fine grained limestone (Martin

et al., 1988) which have subsequently been partially to wholly

recrystallized by secondary carbonate during calcrete development.
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 Cutting samples from intervals thoroughly cemented by secondary

carbonate can only be described as calcareous mudstone i.e. no

trace of the fossils remain.  Laminated secondary carbonate and

reddish-brown and black pisoliths developed in the calcrete

profile are common cutting fragments.  The Bridgewater Formation

also characteristically contains at least 20% of silty to very

fine grained, subangular, translucent quartz.

The Nullarbor Limestone is a cream to orange-brown poorly

consolidated to consolidated, sandy, calcareous, mudstone with

thin interbeds of white very fine grained recrystallized

limestone.  The quartz sand content varies from 10-40% and is very

fine grained to fine grained subangular to subrounded translucent

quartz.  The mudstone may contain a low percentage of green to

black glauconite.

The Wilson Bluff Limestone is characteristically

multicoloured in all three holes, from pale pinkish-brown to

reddish-orange-brown to green and is a poorly consolidated

calcareous mudstone containing up to 20% of green to black, medium

grained, subrounded grains of glauconitic commonly agglutinated to

form soft to moderately hard pellets.  Thin interbeds of finer

grained recrystallized limestone, which contain glauconite are

also inferred to occur.  (White recrystallized limestone from the

Nullarbor Limestone which may have been a contaminant does not

usually contain in these holes, glauconite).  The mudstone

contains between 10-50% of very fine grained subrounded

translucent quartz and less commonly a low percentage of coarse

grained subrounded milky quartz.

The Hampton Sandstone was intersected in Nundroo 3 only and

is strikingly orange-brown in colour. The quartz sand is poorly

consolidated, very fine grained to very coarse grained, poorly

sorted, subrounded and predominantly translucent, less commonly

milky.  The clay content varies from 20-50% and may be slightly

calcareous and contain a low percentage of glauconite.  Near the

base the Hampton Sandstone becomes more clayey.  Chips of reddish-

brown, ferruginous, clayey sand suggest that the characteristic

orange-brown.  Colour is due to irregular development of

ferruginization within the sand sequence.

The Pidinga Formation was also intersected in Nundroo 3 only.

 The lithology is predominantly a black carbonaceous mud with 10-

30% fine grained to very coarse grained, translucent to milky

quartz overlying a medium to coarser grained, subrounded to

subangular, quartz sand with 10-20% pale grey clay or mud matrix
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and a few fragments of gneiss.

Nundroo 1, 2 & 3 all intersected weathered gneiss.  Reddish-

brown ferruginous clay was intersected in both Nundroo 1 & 2

however in Nundroo 3 the ferruginization was developed in the

Hampton Sandstone and the underlying basement although kaolinized

was iron free.  The basement in Nundroo 1 & 2 was therefore last

exposed after deposition of the Hampton Sandstone, i.e. post

latest Eocene (Lowry, 1970; Benbow, in press), prior to the

deposition of the Wilson Bluff Limestone intersected in all three

holes.

Nundroo 1 intersected 5.6 m of unweathered gneiss before the

hole was abundant due to drilling problems.  The gneiss

intersected is distinctively grey-pink, coarse grained to very

coarse grained, migmatitic and porphyroblastic, feldspar rich,

quartz, plagioclase, biotite, garnet, magnetite gneiss crudely

compositionally banded on a 1/2-2 cm scale and with garnet

porphyroblasts up to 1.5 cms.  The abundant plagioclase may be

partially altered to sericite or locally scapolite. the felsic

gneiss contains green finer grained interbands richer in

amphibole.  One interband contains an ovoid pod of clinopyroxene

possibly once a basic intrusive).  Another mafic rich interband

contains a tight S fold with an amplitude of 7 cms and a

wavelength of approximately 3 cms.

Nundroo 2 intersected 275.12 m of basic gneiss.  The basic

gneiss may be described as a composite of two end members.  One a

black to dark green, medium grained to locally coarse grained,

poorly compositionally banded to massive, plagioclase, hornblende,

clinopyroxene gneiss with subordinate magnetite and with thin (< 5

mm) concordant plagioclase rich pegmatites to thicker (< 5 cms)

partially discordant plagioclase rich pegmatite.  The other a pale

grey-green, distinctively banded, on 0 mm to 5 cm scale, fine to

medium grained plagioclase, clinopyroxene, orthopyroxene, garnet,

magnetite gneiss interlayered with hornblende, plagioclase,

clinopyroxene gneiss with subordinate orthopyroxene and magnetite.

 Locally the light green clinopyroxene and pale brown

orthopyroxene is sufficiently coarse grained to be recognized in

the last specimen.  Overall the finer grained compositionally

banded mafic gneiss contains less concordant and discordant

plagioclase rich pegmatite than the amphibole rich end member. 

Both end members and the discordant feldsic pegmatites have been

cross cut by irregular very coarse grained pink pegmatites (< 2 m

thick) containing minor very coarse grained biotite, hornblende or
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garnet.  Amphibole rich gneisses adjacent to the pink pegmatites

may be very coarse grained and contain abundant acicular pale

brown mica.  Pyroxene rich gneisses may contain coarse grained

clinopyroxene, orthopyroxene and garnet adjacent to the intrusive

potash feldspar rich pink pegmatites.

The basic gneiss is cross cut by a number of thin (< 0.5 m)

pervasive shear zones which remain compositionally banded.  Paler

layers are predominantly plagioclase and biotite plus magnetite,

darker layers are predominantly hornblende and plagioclase plus

magnetite; both layers contain varying amounts of secondary

quartz.

Below the basic gneiss Nundroo 2 intersected 36.65 m of pink

to white to grey, strongly foliated, finely compositionally

banded, fine to coarse grained, quartz, feldspar, garnet, biotite,

sillimanite gneiss with feldspar porphyroblasts < 1 cm and a

moderate to abundant garnet content.  The gneiss is characterized

by pink and white porphyroblastic feldsic segregations (5 mm - 2

cms) and wispy biotite, garnet and sillimanite aligned parallel to

foliations. Small tight folds with sharp hinges are common.  the

feldsic gneiss is interlayered with thin green, finely banded,

fine grained, plagioclase, amphibole, pyroxene, magnetite gneiss

i.e. is interlayered with the basic gneiss. Thin essentially

conformable feldsic pegmatites occur, some of which contain mafic

xenoliths.

Nundroo 3 intersected 49.95 m of foliated pinkish-grey garnet

rich, fine to medium grained, well banded to poorly banded,

feldspar, quartz, garnet, biotite, magnetite gneiss.  The gneiss

is characterized by thin concordant to slightly discordant

feldspar segregations (5 mm - 4 cms) locally porphyritic, and

strongly aligned biotite with associated garnet.  The felsic

segregations may be greenish in colour due to sericitic alteration

of plagioclase (cream potash feldspar is less altered). Concordant

to partially discordant coarse-grained pegmatites (< 2 m) also

occur containing green plagioclase, cream potash feldspar, quartz

ribbons, biotite and garnet.  the garnet rich gneiss is intruded

by thin (.2 - 3.3 m), black, now foliated, fine grained,

homogeneous plagioclase, amphibole, biotite, pyroxene gneiss which

may contain host gneissic xenoliths.

Below the garnet rich gneiss Nundroo 3 intersected 116 m of

black to dark green and white fine to medium grained, foliated

effectively homogeneous, plagioclase, biotite, garnet, quartz

gneiss, with subordinate hornblende and magnetite, interlayered
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with fine to coarse grained, green and white, homogenous,

amphibole, plagioclase gneiss with subordinate biotite.  The

biotite rich gneiss contains persistent to abundant garnet,

whereas the amphibole rich gneisses contain rare or no garnet. 

both lithologies contain thin concordant to slightly discordant

feldsic layers and poddy discordant feldsic zones.  The amphibole

rich gneiss also contains locally abundant coarse grained

amphibole.  Thin (< 0.5 m) now foliated, homogeneous, fine

grained, basic sills or dykes intrude the amphibole rich gneiss.

Mineralogy and Metamorphism

Sixty seven thin sections were cut from diamond core from

Nundroo 1, 2&3.  Detailed descriptions may be found in APPENDIX 2.

The basic gneisses intersected in Nundroo 2 indicate that

these rocks, now plagioclase, clinopyroxene, orthopyroxene, +

hornblende garnet, magnetite gneisses, have been subjected to

granolitic facies metamorphism followed by later retrogressive

amphibolite facies metamorphism. The later event is associated

with moderate to strong fabric development and local pervasive

shear zones.  The amphibolite facies is a regional metamorphic

event not a localized shearing event, i.e. it is regional at least

to the southern end of Zone D (Fig. 2).  Clinopyroxene is

partially to wholly replaced by amphibole, orthopyroxene by

biotite and garnet and magnetite become metastable.  Interstitial

and vein quartz was introduced at this time.  The more acid to

intermediate lithologies show mineralogies associated with the

later phase of metamorphism and a well defined to locally

mylonitic foliation. thin interlayered felsic segregations and

porphyroblast development also occurs.  In some zones discordant

felsic segregations are dominant.

A brief description of the mineralogy and texture of each

rock unit is summarized here.  More detailed descriptions may be

found in Appendix 2.  the depths at which all petrological and

analytical samples were taken are plotted on the detailed

geological logs for Nundroo 1, 2&3 i.e.  Enclosures 1, 3  5. 

Sample data is also listed in Table 1.

(1) Felsic porphyroblastic gneisses Nundroo 1 (54.0-59.42 m)

Coarse grained porphyroblastic, quartz, plagioclase, biotite,

garnet, magnetite, gneiss with interlayers rich in amphibole.

Quartz:  The most abundant mineral with a granoblastic elongate
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texture with curved to embayed to scalloped boundaries.  Larger

grains exhibit moderately strong strain features, including

undulose extinction, deformation band boundaries and subgrain

development. Quartz ribbons also occur.

Plagioclase:  has a granoblastic elongate texture with curved to

embayed to scalloped boundaries.  Large crystals are typically

antiperthitic.  Albite, carlsbad and pericline twins all occur. 

Lamellae may be kinked.  Plagioclase is locally wholly replaced by

sericite. Scapolitic is also moderately abundant in some

plagioclase rich layers.

Biotite:  Subhedral biotite shows chocolate brown to yellow

pleochroism and is aligned parallel to foliation.

Garnet:  Coarse grained, porphyroblastic, subhedral to anhedral,

poikiolitic, enclosing opaques, biotite, quartz and feldspar. 

Euhedral, equant garnet is less common.   Biotite has grown

through and around garnet porphyroblasts indicating garnet grew

late in the fabric forming event.

Amphibole:  Locally very abundant.  Amphibole rich layers contain

abundant quartz and plagioclase.  Typically, anhedral, elongate,

composite crystals with deep green to yellow pleochroism. 

Amphibole has an elongate granoblastic texture with curved to

embayed to scalloped margins.

Opaques:  Opaque minerals are most abundant in the amphibole rich

layers. Some are skeletal whereas in the biotite, garnet rich

zones opaques are coarse grained and have grown around grain

margins.

(2) Mafic gneisses Nundroo 2 (36.65-511.77 m)

These rocks may be very finely compositionally banded (on a

mm scale) or broadly banded to massive.  Prograded mineral

assemblages indicate granulite facies metamorphism followed by

later retrogressive amphibolite facies metamorphism.

Plagioclase:  Typically the most abundant mineral with an equant

to elongate granoblastic texture with straight or curved grain

boundaries.  Approximately half of the plagioclase is untwinned

the remainder showing albite, carlsband and pericline twinning.
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The albite twins are commonly current and bent.  The anorthite

content derived from limited suitable albite twins is 40-42% i.e.

within the Andesine range.

Plagioclase may form symplectic intergrowths with garnet in

those basic gneisses which are least retrograded. Adjacent to

later felsic pegmatites, very coarse grained porphyroblasts of

plagioclase (and clinopyroxene) occurs indicating mesasomatic

growth.  Scapolite is common, derived from plagioclase, in

retrogressed zones.

Clinopyroxene:  Characteristically forms composite masses with a

granoblastic elongate texture, with straight to current

boundaries.  The clinopyroxene in plain transmitted light is pale

green in colour, with poor pleochroism, and has a moderately high

birefringence.  The pyroxene is commonly twinned and is very

coarse porphyroblasts grown near intrusive pegmatites shows

exsolution lamellae.  Replaced in part by hornblende.

Orthopyroxene:  Strongly pleochroic, from pink-brown to pale

green, with only moderate birefringence and parallel extinction. 

Characteristically intergrown with composite masses of

clinopyroxene, with a granoblastic texture. Replaced in part by

biotite and less commonly hornblende.

Garnet:  Both euhedral and porphyroblastic forms occur.  May be

very coarse grained and form part of a compositional band.  Less

commonly it is symplectic i.e. intergrown, with plagioclase. 

Garnet occurs only in compositional bands containing plagioclase,

clinopyroxene, orthopyroxene and magnetite. Garnet is most

abundant where orthopyroxene is abundant.  Layers which contain

more than a few percent of hornblende do not contain garnet, i.e.

garnet is not stable in the amphibolite facies.

Opaques:  Vary in abundance from 1-7% from very fine grained to

coarse grained.  The fine-grained opaques are enclosed within

pyroxines whereas coarse grained opaques appear to have grown

during amphibolite facies metamorphism.  Skeletal opaques occur in

metastable orthopyroxene.

Hornblende:  Pleochroism varies from straw yellow to khaki green

and in strongly deformed zones pale blue-green to yellow-green

suggesting a different chemical composition. 
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Hornblende replaces clinopyroxene and less frequently

orthopyroxene.  It is granoblastic to elongated, subhedral, and

has grown at the expense of clinopyroxene and opaques during a

later metamorphic event.  Hornblende rich zones contain virtually

no opaques.  Magnetic susceptibility geophysical logs for Nundroo

2 (Enclosure 7) also indicate that the most amphibole rich zones

in the most regressed, are lease magnetic.

Biotite:  Has characteristic known to straw-yellow pleochroism and

anhedral to subhedral crystal shape.  May be intergrown in

lamellae with hornblende indicating biotite has grown at the same

time as hornblende.  Biotite has grown at the expense of opaques

and orthopyroxene. Generally low in abundance except in shear

zones with well developed anastomosing texture.

Apatite:  The most common accessory. Usually round, occasionally

euhedral, translucent, colourless with a high birefringence. 

Apatite may occur in compositional bands and is ... to 2% in

abundance.  Apatite is locally very coarse-grained due to

metasomatic growth near pegmatites.

Quartz:  Less than 5% in abundance, interstitial in character.

Sphene:  Characteristically brown in colour, unevenly textured

with high relief and birefringence.  Generally less than 1% in

abundance.

Zircon:  Very low abundance, very fine grained, round in shape and

dark in colour in plane polarized light.

(3) Acidic gneisses Nundroo 2 (311.77-375.60 m)

Pink to grey and white, strongly foliated finely

compositionally bounded, quartz, feldspar, biotite, garnet

sillimanite gneiss, porphyroblastic in part with thin basic gneiss

interlayers previously described on pages 13-16.

Quartz:  The most abundant component (approximately 40-60%), fine

to medium grained with a granoblastic elongate texture with

current to embayed grain boundaries.  Quartz exhibits moderately

strong strain features including deformation band boundaries,

subgrain development and new grain growth.  Quartz ribbon

development is also common.
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Potash feldspar:  Has a granoblastic elongate texture with current

to embayed boundaries.  Characteristically perthitic with small

elongate blebs, less commonly crosshatch twinning is developed. 

In plain polarized light is faintly iron oxide dusted.

Plagioclase:  May be twinned, albite, carlsbad and penclined twins

are present.  No suitable crystals were found for composition

determination.  Locally highly altered to sericite.

Garnet:  Pink-brown in colour and euhedral to subhedral and equant

in shape.  Most abundant in layer parallel bands with biotite,

sillimanite and opaques.

Sillimanite:  Occur as trains of small euhedral, polygonal shaped,

crystals parallel to fabric.  Characteristic moderately high

relief and birefringence.

Biotite:  Has brown to straw yellow pleochroism, is aligned

parallel to fabric and is subhedral to euhedral in shape.  Locally

altered to chlorite.

(4) Garnet rich gneisses, Nundroo 3 (69.0-122.88 m)

Strongly foliated, quartz, feldspar, biotite, garnet gneisses

with abundant garnet and thin felsic segregations.

Garnet:  Pink-brown in colour, coarse grained, equant, subhedral

and highly fractured with current crystal boundaries.

Biotite:  Shows distinctive deep red-brown to straw-yellow

pleochroism (i.e. is iron-rich biotite).  Biotite is strongly

aligned parallel to foliation and partly anastomoses around the

garnet. Biotite has partially intergrown with and has also

intergrown garnet.  The red-brown biotite also contains

characteristically radiation haloes adjacent to small round zircon

crystals within the biotite.  Both biotite and garnet have grown

during the fabric forming event.

Quartz:  May either occur as large elongate, anhedral crystals,

with curved to embayed boundaries, which exhibit undulose

extinction and domain band boundaries or as small polygonal,

strain free crystals with a poorly developed granoblastic texture

i.e. the quartz has begun to re-equilibrate to amphibolite facies
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conditions.

Potash feldspar:  Equant to elongate grains with curved to embayed

boundaries.  Exhibits crosshatch twinning which is deformed and

kinked in places.

Plagioclase:  Has curved to embayed boundaries, is anhedral,

elongate and is generally very sericitized but may still show

remnant twinning.

Opaques:  Have been extensively remobilized during the fabric

forming event.  Opaques are intergrown with biotite and have also

grown around grain boundaries.  Abundant opaque minerals have also

infilled later brittle fractures most noticeable in fractured

garnet porphyroblasts and in biotite and larger quartz crystals.

(5) Intermediate-basic, biotite garnet gneiss, Nundroo 3

    (118.95-234.94 m depth interval includes interlayered

    amphibole-rich intermediate basic gneiss described on

    pages 25 to 26).

Effectively homogeneous, black and white plagioclase,

biotite, garnet gneiss with subordinate hornblende and opaques.

Plagioclase:  The most abundant mineral is anhedral, equant with a

poorly developed granoblastic texture with curved to embayed

boundaries.  Albite, carlsbad and pericline twinning occurs

however twin planes may be bent and very diffused. Some untwinned

plagioclase also occurs.  Locally replaced by sericite.

Biotite:  Typically shows brown to straw-yellow pleochroism, is

subhedral to euhedral and elongate parallel to a moderate

foliation.  Biotite anastomoses around large garnet

porphyroblasts, and contains small round zircons with radiation

haloes.

Quartz:  Has a poorly developed elongate granoblastic texture with

current to embayed margins.  Predominantly occur as elongate

grains, layer grains exhibit undulose extinction and deformation

band boundaries.  Anhedral interstitial quartz also occurs.
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Garnet:  Coarse grained anhedral to euhedral porphyroblasts occur.

 May form large poikioblastic grains containing, biotite,

plagioclase quartz and opaques.  Partially replaced by opaque

mineral.

Hornblende:  Shows green to straw yellow pleochroism, is subhedral

and aligned parallel to a moderate foliation.  Hornblende is

partially replaced by biotite.

Opaques:  Have grown around grain boundaries, most commonly

biotite, garnet and hornblende.  The opaques also infill fractures

and appear to replace in part, along crystal margins, both biotite

and garnet.  Skeletal grains also occur.

(6) Intermediate-basic amphibolite rich gneiss, Nundroo 3

    (118.95-234.94 m)

Effectively homogenous, green and white, plagioclase,

amphibole gneiss with subordinate biotite.

Plagioclase:  Most abundant mineral, occurs predominantly as small

equant, anhedral, grains with a granoblastic elongate texture with

curved boundaries.  Larger grains have scalloped to lobate

boundaries, some are antiperthitic.  Many grains contain ill-

defined twins.  Lamellae may be bent.  Locally plagioclase may be

sericitic.

Quartz:  Elongate anhedral grains with a granoblastic texture with

current to lobate boundaries.  May also occur as quartz ribbons

and as interstitial quartz.

Hornblende:  Anhedral with deep green to yellow-green pleochroism,

elongate parallel to foliation.  May in part being replaced by

biotite.  Locally very coarse grained.

Biotite:  Much less abundant than hornblende, exhibits brown to

yellow pleochroism is anhedral and elongate parallel to foliation.

 May be replaced in part by chlorite.

Apatite:  Elongate, subhedral, colourless grains with high relief.

 Most abundant in amphibole rich zones.

Opaques:  Overall low in abundance.  Large grains have grown with
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the biotite.  Much lower abundance than in garnet rich and

amphibole poor lithologies.

Geochemistry and possible protoliths

Whole rock, silicate and 25 trace element analysis of one

metre of quarter core, was done for 24 samples from Nundroo 1, 2 &

3.  Core was taken to select the most homogenous core for

analysis.  In addition 29 samples were collected by filleting 2 m

of core and submitted for spectrographic analysis of 23 elements.

 Table 1 summarizes the type of geochemistry for each sample and

related depth and drillhole.  Table 2 lists all major element and

trace element data.  Table 3 shows the relationship between rock

unit, lithological unit, geochemistry and possible protolith. 

Figs. 5-10 summarized geochemical data.  (Tables 1, 2 & 3 may be

found in APPENDIX 3).

From lithological, petrological and geochemical data the

felsic porphyroblastic gneisses from Nundroo 1 between 54.0-59.42

m, have been interpretated as sediments with thin metabasic

intrusives or extrusives.  Mafic gneisses from Nundroo 2 (36.65-

311.77 m) have been assigned an intensive origin either intrusive

or extrusive.  Acid gneisses in Nundroo 2 (311.77-375.60 m) are

considered metasedimentary with thin basic extrusives or

intrusives.  Garnet rich gneisses from Nundroo 3 (69.0-122.85 m)

are considered iron-rich meta-igneous intermediate basics.

The mean composition of 14 basic meta-igneous gneisses is

listed in Column A.  The mean chemical composition of the basalt

clan (N=1996) after Mawson, 1967 is listed in Column B.

  A   B
(S.D.) (S.D.)

SiO2 48.78  3.89 49.2  3.23
TiO2  1.64  1.55  1.9  1.03
Al2O3 15.14  1.62 15.8  2.13
Fe2O3  7.07  2.06  3.0  1.35
FeO  5.95  1.56  8.0  1.90
MnO  0.19  0.04  0.17  0.10
MgO  6.54  2.70  6.6  2.11
CaO 10.01  1.54 10.0  1.46
Na2O  3.08  0.78  2.7  0.75
K2O  0.96  0.95  1.0  0.65
P2O5  0.34  0.28  0.33  0.25
H2O

+  0.9  0.73
H2O
CO2
LOI  0.77  0.41
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It can be seen from the data that despite granulite facies

metamorphism and later amphibolite facies metamorphism the two

sets of data are essentially identical except for total iron. 

Similarly the mean composition of 7 samples of intermediate-basic

meta-igneous gneisses is listed in Column A.  The mean chemical

composition of andesites (N=2,600) is listed in Column B and for

diorite (N=872) is listed in Column C (after Le Maitre, 1976) for

comparison.

  A   B   C
(S.D.)

SiO2 56.51  3.67 57.9 57.48
TiO2  0.77  0.09  0.87  0.95
Al2O3 15.52  1.21 17.0 16.67
Fe2O3  7.00  4.44  3.3  2.50
FeO  5.42  1.58  4.0  4.92
MnO  0.47  0.32  0.14  0.12
MgO  3.51  0.50  3.3  3.71
CaO  3.82  1.66  6.8  6.58
Na2O  2.36  1.21  3.5  3.54
K2O  2.87  0.83  1.6  1.76
P2O5  0.22  0.10  0.21  0.29
H2O

+  1.2  1.15
H2O
CO2
LOI  0.75  0.11

The data sets are similar except for total FeO which is anomalous.

Major element geochemistry for both the metabasics and

intermediate basics have been plotted on an AFM diagram (after

Wager and Deer, 1939) in Fig. 5.  The data follows approximately a

tholeiitic trend.  Similarly a plot of total of FeO/MgO vs SiO2

after Miyashiro, 1975 outlines of tholeiitic trend.  Data plotted

on the Jensen (1976) triangular diagram (FeO + Fe2O3 + TiO2, Al2O3

and MgO) also falls within the tholeiitic field.  The metabasics

and intermediate basics.  Therefore might be oceanic tholeiites,

island arc tholeiites or continental tholeiites.  It should be

noted that data for the sediments fall on the tail end of the

tholeiitic curve.  This may indicate that the sediments may

include acid volcanics or acid intrusives.  The variation in Al2O3

content from only four whole rock analyses of the sediments is

low.  More whole rock analyses are needed.  If the Al2O3 variation

remained low the presence of acid igneous rocks is likely. 

However if the Al2O3 values were more erratic, the acid rocks are

more likely wholly sediments.
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Trace element data plotted on Pearce and Cann (1973) triangular

diagrams Ti/100, Zr and Yx3 and Ti/100, Zr and Sr/z and Zr vs Ti

result in severe scatter (Fig. 6).  Similarly data plotted on

Meschentes (1986) triangular diagram ZXNb, Zr/4 and Y results in a

sever scatter (Fig. 6).  No discrimination can be made using these

elements. Clearly granulite facies metamorphism and later

amphibolite facies metamorphism has 'mobilized' these normally

immobile elements.

The geochemistry of all samples is summarized in Figs. 7, 8

and 9. From these simple variation diagrams the subdivision

between metabasics (numbers 1-3), intermediate-basics (4 & 5),

sediments (6) (with a possible dacitic or granodioritic component)

and pegmatites (7) is real and persistent.  Please refer Table 3

(Appendix 3) for the relation between rock units in the text and

numbers on the diagrams.

Chondritic plots for the metabasics, intermediate basics and

sediments may be seen in Fig. 10.  Note the last diagram which is

a composite plot of the mean of each group.  Thorium and uranium

values for the metabasics and intermediate basics on considered

not useful because many values were below detection limit.  Of

interest the plot for the sediments is similar to that for the

metabasics.  All three plots have some similarities.  The value of

the chondritic plots is uncertain as NL, Zr, Y, Ti and Sr from

Fig. 6 are not "immobile".  Both metamorphic events have affected

each rock type however and the chondritic diagrams may be valid to

compare different rock types within the drillholes, but are most

likely to be invalid for comparison with any other rock unit.

The metabasics and meta-intermediate basics contain slightly

anomalous metal values (APPENDIX 3, Table 2) for Cu, Ti, V, Ni, Cr

and possibly Pd and Pt.  One 10 cm sample of metabasic from

Nundroo 2 contained > 1% Cu, a 2 m filleted repeat sample averaged

300 ppm. Copper values for the metabasics fall between 15 and 700

ppm with a mean of 200 ppm, anomalous for basalt.  The maximum

titanium value is 6.8% however the average value is less than 2%.

The anomalously high titanium value is currently being checked.  A

thin section from the analysed interval does not show a higher

than average percentage of opaques. Vanadium values in the

metabasics which vary between 124-620 ppm, for whole rock data,

and up to 1 000 ppm for spectrographic data are also anomalous for

basalts and are likely associated with the titanium.  Niobium

values of 30-50 ppm are also greater than an average of 20 ppm for

mafic rocks (Hawkes and Webb, ...).  Niobium is commonly
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associated with Ta and Ti.  Maximum values from whole rock

sampling for Cr were 500 ppm (spectrographic 800 ppm) and for Ni

300 ppm (spectrographic 600 ppm) again anomalous when compared to

an average basalt (Hawkes and Webb, op.cit.).  One sample of

metabasalt contains detectable Pt and Pd (sppb).

Geochronology and Regional Correlation

Whole rock Rb/Sr geochronology of the Nundroo drill core was

not attempted because it was considered that the probable result

would reflect the latest metamorphic event rather than the earlier

granulite facies metamorphism.  Uranium/lead geochronology was

attempted on metamorphic zircons separated from whole core from

metabasics in Nundroo DDH2.  The data obtained (APPENDIX 4) does

not differentiate between Archaean to Early Proterozoic Mulgathing

Complex, Early Proterozoic time equivalents of the Hutchison

Group, syn-Kimban intrusives or extrusives or an unknown

Precambrian igneous and metasedimentary sequence. The last

metamorphic effect on the meta-igneous and metasedimentary

gneisses approximately 1570 Ma, cannot be equated with any known

orogene event in South Australia.  The style of deformation that

is similar to that of the Kimban Orogeny which occurred between

1840-1720 Ma Parker et. al. 1980.  The age obtained (Appendix ...)

assumes a confirmed Rb loss until the present which may be

incorrect.

The age of the earlier phase of granulite facies metamorphism

remains unknown.

Weakly foliated basics likely late synKimban (D3) intrusives

are known from Pt. James (NUYTS) and Pt. Brown (STREAKY BAY)

(Flint, 1987; Watkins and Flint, 1983).  Isoclinally folded basic

gneisses identical to Nundroo 2, outcrop poorly, almost below wave

base at Cape Adieu (NUYTS) and are considered older than the

basics at Pt. James (Flint, 1987).  Flint pers. comm., suggests an

Early Proterozoic age for this outcrop, with the isoclinal folds

likely related to a Kimban D1/D2 folding event.  No other

occurrence of metasediments or meta-igneous rocks with a D1/D2

fabric are known on FOWLER NUYTS or STREAKY BAY. Geochronology of

local foliated igneous rocks all indicate Rb/Sr whole rock ages of

1507-1535 Ma (Flint, 1987).

Metabasics within isoclinally foliated granulite facies

metasediments are known from the Mulgathing Complex in the

Tarcoola region.  These often very weathered rocks contain

anomalous Ni, Cr values (Warner, ...) and are yet to be explored
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for Pt.  The largest body known, Hopeful Hill, has a magnetic

signature of 15 km in length.  Plagioclase, orthopyroxene,

clinopyroxene granulites also occur as thin discontinuous layers

and boudins within Archaean-Early Proterozoic quartz feldspar

biotite and hypersthene-bearing felsic gneisses (Fanning et al.,

1981) at Cape Carnot on southern Eyre Peninsula.

Metabasics, both conformable bodies and dykes also occur

within the Early Proterozoic Hutchison Group on southern Eyre

Peninsula.  Parker (pers. comm., 1988) considers that some of

these basics may have been extrusive basalts contemporaneous with

sedimentation.  Amphibolites on the Mangalo 1:50 000 map sheet

(Parker, 1983) have strike lengths of up to 25 km.  Anomalous Ni,

Cr values have been reported by Mortimer et. al., 1988 in basic

dykes (several hundred metres long) which intruded the Donington

Granitoid Suite (1843 + 2 Ma) near Pt. Lincoln during the Kimban

D2D3 event (Parker et. al., 1986).

In summary the Nundroo metabasics and intermediate-basics are

not directly correlative with any known South Australian basic

volcanics.  The magnetic zone nominally 150 km long (Fig. ...) is

much larger than for either currently known South Australian

Archaean or Proterozoic metabasic occurrences.  The Nundroo

metavolcanics have some similarity to the Frazer Range Orogenic

Belt which consists of granulite facies, later retrograded to

amphibolite facies plagioclase hypothene gneisses, considered

metabasics, with interlayered metasediments and possibly meta-acid

volcanics. The metabasics and magnetitic with anomalous vanadium

and titanium and locally copper, chromium and nickel.  The

metavolcanics have a strike length of 160 km and a width of 15-30

km (Tyrwhitt and Orridge, 1975).

Exploration Potential

The Nundroo drillholes have intersected a previously unknown

zone of meta-igneous and metasedimentary rocks with a continuous

strike length of 40 km (and discontinuous length of 150 km) and

possible width of .... kms.  Only a small portion of this zone was

intersected by the Nundroo drilling program.  Geochronology has

not been able to establish a probable age for these rocks which

have no apparent direct correlative in South Australia.

Geochemistry does not distinguish between oceanic tholeiites,

island are tholeiites or continental tholeiites.  Slightly

anomalous values of Ti, V and Nb may indicate more basic rocks

exist undetected within this zone.  Much more data is required to
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evaluate the exploration potential of this region.
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Drilling of 3 stratigraphic cored holes in the Nundroo Area
have been completed for the Regional Geology Section.

Drillers F. Costello and H. Klingberg operated the Mindrill
10L DM No. 6 diamond drill coring with HQ, NQ and BQ wireline core
barrels, delays were again encountered during the project with the
failure of input shaft and bearings in the auxiliary gearbox;
appeared the housing was worn and fractured causing movements of
the bearing and input shaft, this resulted in damage to the drive
cogs and gearbox.

Construction details of each bore are as under:

Bore No. 1  Bore Serial No. 155/87 Driller:  F. Costello.

Depth 62.60 m, drilled 62.60 m, core recovered 5.60 m.
Angle 60o

Drilled 187 mm roller bit from surface to 27 m and installed 12 m
of 127 mm PVC.
Drilled 127 mm roller bit 27 m to 30 m and installed 30 m of 4"
steel pipe and pressure cemented.
Drilled HQ coring from 30 m to 62.60 m, recovered 5.60 m core.
HQ barrel and rods stuck at 62.60 m unable to get out, abandon
hole, backscrew rods recovered 45 m.
Left in hole HQ core barrel complete with bit and reamer,
             HQ compact overshot assembly,
             + 13.50 m of HQ wireline rods.

Bore No. 2  Bore Serial No. 156/87 Driller:  F. Costello.

Depth 375.60 m, drilled 375.60 m, core recovered 339.60 m.
Angle 70o

Drilled 187 mm roller bit from surface to 24.60 m and installed 24
m of 127 mm PVC.
Drilled 127 mm roller bit from 24.60 m to 36.00 m and installed 36
m of 200 mm 4" steel pipe and pressure cemented.
HQ3 coring from 36.00 m to 164.50 m, drilled 128.50 m, core
recovered 128.50 m.
Installed HQ rods as casing to 164.50 m.
NQ coring from 164.50 m to 375.60 m, drilled 211.10 m, core
recovered 211.10 m.

On completion of drilling pulled out the 164.50 m HQ rods
leaving the 36.00 m of 200 mm steel pipe in hole.

BORE NO. 3  Bore Serial No. 22/88 Drillers:  F. Costello &
                                             H. Klingberg

Depth 235.60 m, drilled 235.60 m, core recovered 171.94 m.
Angle 60o

Drilled 216 mm roller bit from surface to 1.70 m and installed
1.70 m 203 mm PVC.
Drilled 187 mm roller bit from 1.70 m to 9.50 m and installed 9.50
m of 152 mm PVC.
Drilled 120 mm roller bit from 9.50 m to 63.00 m and installed 63
m of HQ rods as casing.
NQ coring from 63 m to 201.70 m, drilled 138.70 m, core recovered
138.70 m, installed 202.06 m of NQ rods as casing reduced to BQ.
BQ coring from 201.70 m to 235.06 m, drilled 33.36 m, core
recovered 33.24 m.

Broke several male wireline rod joints both NQ & BQ, when
reduced to BQ drilled some 33 metres when a male rod pin broke at
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158 m, fished for line of rods and barrel, connected tap but could
not pull out but could pull back some 25 to 30 metres when would
jam tight, then could free and rods and barrel would move to
bottom, but not up, tried to work back without success, so pulled
NQ rods as casing and reamed over BQ rods and barrel from 201.70 m
to 222.40 m when B Q barrel became free, pulled out to surface and
inspected.  It appeared that a section of broken rod thread was
jamming behind the shoulder of barrel and drill rod.

On the recovery of the other BQ core barrel and rods, the
hole was stopped and all 3 holes were geophysically logged.  No. 3
hole on completion attempts were made to pull the HQ rod that was
used as casing, could not pull out as suspected were cemented at
base.  Attempted to cut off at several depths, this also was
unsuccessful as the casing cutter was out of order, the sealing O
ring U/S, backscrewed same but only recovered 0.60 m and placed
cement plug in bore from 40 metres to surface, the remaining bores
NOs. 1 and 2 cemented top section to ground level to 2 metres.

Project commenced on 20-5-87 and was completed on 9-10-87,
drilled 3 holes total metreage 673.26 m, core recovered 517.14 m.

Debit No. 138-G34 refers.
Approval $130,000.00
Approximate cost total $136,000.00
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5334 RS 142

Drillhole and Depth:  Nundroo 1  55.11-55.16 m

Hand Specimen Description:
Dark grey to green medium grained moderately well foliated

amphibolite gneiss in contact with a lt green-grey leucocratic
layer or vein.

Thin Section Description:

Rock Xenolith
Hornblende 40% Clinopyroxene 90%
Plagioclase 30% Sericite 10%
Quartz 23% Quartz minor
Opaques 10% Opaque minor
Garnet  5% Hornblende minor
Biotite minor
Clinopyroxene minor
Apatite minor
Scapolite  2%
Sericite minor

A fine to medium-grained in equigranular (0.2-1 mm)
granoblastic elongate texture where the play-play & hbl-play
boundaries are curved to straight.  Sillimanite appears as equant
anhedral grains with curved boundaries. Quartz occurs as veins,
parallel to the main fabric, ranging from 3-8 mm on width where
quartz shows minor undulose extinction and DBB's. The garnet
occurs as one large poikioblastic crystal (10 mm in diameter)
which contains inclusions of hornblende, opaques, plagioclase
biotite, sillimanite and quartz. There is an increase in grain
size near the pyroxenite vein (0.5-1.5 mm).

The vein is made almost entirely of granular clinopyroxene
which has been highly fractured and sericitized.  It is
equigranular (approx. 1 mm) with equant grains which are subhedral
to euhedral.  Minor small anhedral quartz and subhedral
hornblende.
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5334 RS 143

Drillhole and Depth:  Nundroo 1  58.64-58.68 m

Hand Specimen Description:
Interbanded grey quartz feldspar garnet gneiss and greenish

quartz, scapolite (ex plagioclase) chlorite gneiss.

Paler layer:

Plagioclase/scapolite 30%
Quartz 45%
Hornblende/chlorite/sericite 20%
Opaques  5%

Plagioclase is partially to wholly altered to scapolite (which has
a characteristic high birefringence and is uniaxial). 
Chlorite/sericite are also alteration products.  Hornblende is
very skeletal.  Opaques are coarse and have grown during the
alteration process.  Ribbon quartz occurs parallel to elongation.

Biotite rich layer:

Quartz  30%
Biotite  30%
Plagioclase  30%
Hornblende  10%
Garnet  <2%
Opaques   2%
Biotite trace

Subhedral to euhedral biotite is abundant with a granoblastic
texture with straight to current boundaries.

Plagioclase is also abundant and is both twinned and
untwinned.

Hornblende is ........... and forms alongside composite
masses.  Quartz ribbons occur parallel to fabric.
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5334 RS 145

Drillhole and Depth:  Nundroo 1  59.36-59.41 m

Hand Specimen Description:
A grey moderately well foliated, medium grained, quartz

feldspar biotite garnet gneiss.

Thin Section Description:

Quartz  45%
Plagioclase  30%
Biotite  20%
Garnet   3%
Sericite/muscovite   5%
Opaques   5%
Zircon minor
Sphene minor
Scapolite minor

The rock is scapolite inequigranular fine to medium-grained 0.2 mm
- 1.5 mm) with a granoblastic elongate texture with some quartz
ribbon development.

The fabric is moderately strong defined by the alignment of
elongate biotite grains (AR5-10:1) elongate quartz and quartz
ribbons.  Grain boundaries of the quartz are embayed to scalloped,
the grains exhibit moderately strong strain features undulose
extinction deformation band boundary (DBB) development and
subgrain development.

The garnets are generally equigranular (grains 1 mm)
subhedral to euhedral equant grains, they developed late
syntectonic to post tectonic with evidence of the fabric wrapping
around them in only two of grains. The rock appears to be a
metamorphosed pelitic sediment.
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5334 RS 150

Drillhole and Depth:  Nundroo 2  52.00-52.08 m

Hand Specimen Description:
A grey fine to medium-grained, moderately foliated,

homogeneous quartz, feldspar amphibole biotite gneiss.

Thin Section Description:

Plagioclase  50%
Hornblende 10-15%
Biotite  10%
Orthopyroxene   7%
Clinopyroxene  10%
Scapolite  2-3%
Quartz  1-2%
Zircon minor
Opaques  5-10%
Sericite/Muscovite minor

Medium-grained inequigranular (0.2-1.0 mm) granoblastic to
granoblastic elongate texture with grain boundaries dominantly
curved.  A weak gneissic foliation is defined by the alignment of
elongate biotite, hornblende and opaques and to a lesser degree by
clinopyroxene and pigeonite.  The feldspars exhibit low strain
features curved twinning (plag.) and undulose extinction and have
curved grain boundaries.

The OPX grains can be quite coarse up to 3 mm are quite
ragged and commonly show replacement by hornblende, biotite and
magnetite and later sericite/muscovite. The CPX forms in coarse
(2-3 mm) aggregates of subhedral medium (0.5 mm) grains and is
occasionally replaced by sericite/muscovite.  Scapolite exists as
small (2 mm) discrete anhedral grains most commonly in the more
hornblende rich zones.  Biotite and hornblende are intimately
associated within zone which approximate compositional layering
with interstitial OPX plagioclase layers.  Most of the opaques are
associated with the biotite and hornblende although some with the
pyroxenes.

The rock is a basic granulite probably of igneous origin.
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5334 RS 152

Drillhole and Depth:  Nundroo 2  54.92-55.00 m

Hand Specimen:
Massive fine grained plagioclase pyroxene amphibole grains.

Thin Section Description:

Plagioclase 50%
Hornblende 30%
Clinopyroxene 10%
Biotite  5%
Opaques  5%
Apatite <1%
Scapolite <1%

Texture granoblastic with straight to curved boundaries. 
Plagioclase is most abundant with both twinned and untwinned
crystals, locally altered to sericite.  Hornblende has an elongate
granoblastic texture forms large composite crystals and is
intergrown with opaques and subhedral biotite.  Clinopyroxene is
anhedral, contains skeletal opaques and is partially replaced by
hornblende.  Opaques have grown during biotite hornblende
development. Earlier opaques are skeletal within clinopyroxene.
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5334 RS 153

Drillhole and Depth:  Nundroo 2  64.18-24 m

Hand Specimen:
Grey-green fine grained banded basic gneiss with a moderate

to strong fabric.

Thin Section:

Paler layer:

Plagioclase 60%
Clinopyroxene 25%
Hornblende  5%
Orthopyroxene  3%
Opaques  5%
Biotite  1%
Apatite  1%
Quartz ?1%

Textured granoblastic equigranular to elongate with straight to
curved grain boundaries.  A greater part of this layer is
plagioclase both twinned and untwinned.  The twins are commonly
current indicating moderate deformation.  Both albite and
pericline twinning occur pericline twinning predominates.
Clinopyroxene in anhedral and composite grains are oriented
parallel to foliation.  The clinopyroxene is partially replaced by
hornblende and sericite and occasionally shows relict twinning. 
Hornblende is anhedral to subhedral with grains parallel to
foliation.  Hornblende is anhedral to subhedral with grains
parallel to foliation.  Hornblende occurs commonly with opaques
and biotite.  Hornblende occasionally encloses opaqued grains. 
The orthopyroxene is anhedral and is usually intergrown with
clinopyroxene.  It is partially replaced by hornblende and
sericite.  The opaques and biotite (anhedral to subhedral), are
characteristically associated.  Small anhedral to subhedral
apatite crystals occur.

Dark layer:

Hornblende 35%
Clinopyroxene 30%
Plagioclase 30%
Orthopyroxene  1%
Opaques  3%
Apatite <1%
Biotite <1%

Textured granoblastic equigranular to elongate with straight to
curved grain boundaries.  the layer is almost wholly hornblende
which subhedral elongate and parallel to foliation intergrown with
anhedral composite clinopyroxene up to 4 mm in length and twinned
plagioclase.  The clinopyroxene occasionally contains relic twins
and is partially replaced by amphibole and sericite. 
Orthopyroxene is anhedral intergrown with clinopyroxene and
hornblende and is partially replaced by sericite.  Biotite is
anhedral and usually associated with opaques.  apatite crystals
are small and anhedral.
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5334 RS 154

Drillhole and Depth:  Nundroo 2 65.14 - 21 m

Hand Specimen:
Grey-green fine-grained compositionally banded moderately

foliated basic gneiss with a pinkish garnet rich interband.

Thin section:

Darker bands:

Amphibole(khaki green) 30%
Clinopyroxene 30%
Plagioclase 30%
Orthopyroxene  3%
Opaques  5%
Biotite <1%
Sphene <1%
Apatite <1%

Texture granoblastic equigranular to elongate with straight to
curved boundaries.  Amphibole, subhedral to anhedral is orientated
parallel to foliation, and is intergrown with and partly replaces
clinopyroxene.  The clinopyroxene is anhedral and forms large
composite crystals up to 4 mm.  The clinopyroxene contains remnant
twins and is partly sericitized.  Orthopyroxene is intergrown with
clinopyroxene and is partially replaced by amphibole and sericite.
 The .......... is both twinned & untwinned, perictine twinning
predominates.

Paler layer:

Clinopyroxene 60%
Plagioclase 35%
Opaques  5%
Amphibole <1%
Biotite <1%
Quartz <1%
Apatite <1%

Large composite clinopyroxene crystals form this distinctive layer
partially replaced by sericite and amphibole.  Plagioclase twinned
& untwinned is interlayered with the abundant clinopyroxene. 
Biotite is associated with opaques is anhedral and partially
replaces clinopyroxene.

Garnet layer:

Garnet 35%
Amphibole 30%
Scapolite 33%
Opaques  2%
Quartz <1%
Sphene(in scapolite-rich  1%
       layer)

Distinctive garnet rich layer poikioblastic containing mymekatic
quartz and scapolite (colourless with characteristic high
birefringence).  the associated anhedral amphibole is a pale blue-
green colour in natural light rather than the more common khaki
green.  The sphene is anhedral, pale brown in colour with a strong
relief and high birefringence.
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5334 RS 155

Drillhole and Depth:  Nundroo 2  82.93-94 m

Hand Specimen:
Medium to coarse grained black compositionally banded basic

gneiss with a moderate foliation.

Thin Section:

Hornblende  60%
Plagioclase  35%
Sphene 1-2%
Opaques 2-5%
Chlorite(alteration of 1-2%
         plagioclase)
Biotite  <1%
Apatite Trace

Texture granoblastic, equigranular to elongate, with straight to
curved boundaries.  Hornblende is the most abundant mineral
showing blue-green, khaki green and pale yellow-green pleochroism.
 The subhedral to anhedral, composite grains are interbanded with
plagioclase.  The hornblende is crudely aligned parallel to
foliation.  the plagioclase, twinned & untwinned, may be altered
to chlorite, locally alteration is extensive. Sphene is more
abundant than in previous thin section, commonly rims opaque
minerals and may partially replace amphibole. Biotite is subhedral
and may be intergrown with amphibole overall grainsize is larger
single grains are often 1 mm, composite grains may form a
continuous layer.
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5334 RS 156

Drillhole and Depth:  Nundroo 2  84.12-18 m

Hand Specimen:
Dark green medium to coarse-grained amphibole rich gneiss,

veined by quartz and carbonate, containing moderately abundant
acicular silvery-brown biotite ........... bands.

Thin Section:

Hornblende 90%
Biotite(locally wholly  5%
        biotite)
Quartz(interstitial) 2-5%
Calcite(veining) <1%

Texture of the blue-green to yellow-green hornblende is
granoblastic equigranular to elongate, locally poikioblastic with
interstitial quartz.  Biotite is euhedral and forms a mass of
overlapping elongate crystals crudely aligned to foliation.  The
biotite probably crystallized later than the hornblende.  Some
biotite intergrown with hornblende is poikioblastic.  The thin
section is veined by thin calcite veins and apparently contains no
plagioclase.
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5334 RS 157

Drillhole and Depth:  Nundroo 2  88.58-66 m

Hand Specimen:
Banded fine to medium grained dark green-grey basic gneiss

with a moderate foliation.

Thin Section:

Hornblende  50%
Clinopyroxene  15%
Plagioclase  30%
Orthopyroxene 2-5%
Opaques 1-2%
Biotite trace
Apatite trace

Texture granoblastic equigranular to elongate with straight to
curved boundaries.  Hornblende is abundant and is interlayered on
a 2-5 mm scale with plagioclase.  Hornblende crystals are anhedral
composite and orientated parallel to foliation.  Clinopyroxene is
less abundant, anhedral, forms composite crystals, may contain
relic twinning, and is partially replaced by hornblende &
sericite.  Anhedral orthopyroxene is much less abundant and occurs
in the mafic rich layers.  Plagioclase, both twinned & untwinned,
occurs as discrete layers and within the mafic rich bands.  Bent
pericline twinning indicates moderate deformation.
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5334 RS 159

Drillhole and Depth:  Nundroo 2  122.50-56 m

Hand Specimen:
Poorly banded fine to medium grained grey-green basic gneiss

with a moderate foliation.

Thin Section:

Hornblende  30%
Clinopyroxene  30%
Plagioclase  30%
Orthopyroxene 5-8%
Opaques 1-3%
Biotite trace
Apatite trace

Texture granoblastic equigranular to elongate with straight to
curved boundaries. The gneiss is crudely compositionally layered
with alternating hornblende, clinopyroxene and plagioclase rich
layers.  Hornblende is khaki-green to yellow-green, anhedral to
subhedral.  Compositic crystals are common, clinopyroxene crystals
are anhedral, commonly composite and may show relic twinning. 
Orthopyroxene is anhedral and is associated with the clinopyroxene
& amphibole rich layers.  Plagioclase is both twinned and
untwinned, some twin lamellae are bent indicating moderate
deformation.  Biotite is minor and anhedral.  Opaques are more
abundant in the clinopyroxene rich layers than in the hornblende
rich layers.  In the centre of the thin section is a coarser
grained hornblende crystal = 4 mm and a coarse grained composite
clinopyroxene = 4 mm (average grainsize is usually less than 1
mm).  The large hornblende contains small polygonal shaped
opaques.
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5334 RS 160

Drillhole and Depth:  Nundroo 2  116.42-.49 m

Hand Specimen:
Poorly banded medium to coarse grained - green, basic gneiss

with a weak foliation.

Thin Section:

Hornblende  60%
Orthopyroxene  10%
Clinopyroxene  10%
Plagioclase  20%
Biotite trace

Texture granoblastic to poikiolitic equigranular with straight to
curved boundaries.  Hornblende is abundant anhedral to subhedral
also commonly poikiolitic and forms composite masses.  The
hornblende (2-3 mm) encloses the generally smaller = 0.5 mm
anhedral orthopyroxene crystals.  Orthopyroxene is partially
sericitized & clinopyroxene.  Plagioclase is both twinned &
untwinned, some twin lamellae and bent, indicating moderate
deformation opaques are absent.
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5334 RS 162

Drillhole and Depth:  Nundroo 2  126.09-.13 m

Hand Specimen:
Medium grained interbanded pale feldsic gneiss and green

basic gneiss with a moderate foliation.

Thin Section:

Dark Layer:

Hornblende  60%
Plagioclase  20%
Clinopyroxene  13%
Orthopyroxene   5%
Opaques   2%
Biotite, apatite trace

Texture granoblastic equigranular to elongate with straight to
curved boundaries.  Hornblende is most abundant and forms
composite masses.  The hornblende rich layers are also crudely
layered.  Associated ....... are clinopyroxene and orthopyroxene
which may be moderately to severely altered to sericite. 
Plagioclase is both twinned and untwinned.  Average grainsize .2-
.5 mm.

Pale layer:

Plagioclase  57%
Opaques   5%
Orthopyroxene   5%
Clinopyroxene   1%
Hornblende   1%
Biotite trace
Apatite   1%
Zircon  <1%

Texture granoblastic equigranular to elongate with straight to
curved boundaries.  Plagioclase which is most abundant is both
twinned and untwinned.  (Average grain size .4-.7 mm).  Pericline
twinning is most abundant.  Anhedral orthopyroxene is partially
sericitized and commonly rimmed by clinopyroxene. biotite is
associated with opaques, small clear apatite crystals are more
abundant than in previous thin sections.  Zircon is less abundant,
round, dark in plan polarized with characteristic high
birefingence.  Hornblende is anhedral to subhedral and is
associated with opaques.  The bluish mineral noted in hand
specimen is likely to be calcic rich plagioclase.
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5334 RS 163

Drillhole and Depth:  Nundroo 2  130.15-.15 m

Hand Specimen:
Fine grained, compositionally banded, feldsic to basic gneiss

with a well developed foliation veined by a sheared and
recrystallized porphyroblastic pegmatite.

Thin Section:

Banded gneiss, pale layer:

Plagioclase  60%
Biotite  35%
Opaques   5%
Secondary quartz   1%
Apatite  <1%
Sphene trace
Zircon trace

Plagioclase texture is granoblastic elongate with embayed
boundaries (.05-1 mm) is most abundant, generally untwinned and
locally sericitized. Biotite is elongate to wispy and forms an
anastomosing texture (< 0.5 mm).  Subordinate wispy opaques,
colourless apatite, brown sphene and very small round dark zircon
also occur.

Banded gneiss, dark layer:

Hornblende 55%
Plagioclase 30%
Opaques 2-5%
Secondary quartz 1-2%
Biotite trace

Texture granoblastic elongate parallel to foliation with embayed
boundaries.  Hornblende is most abundant .... a grain size from
0.1 mm to 1 mm.  Plagioclase is predominantly untwinned, 0.05 mm
to 0.3 mm in size.

Pegmatite:

Plagioclase 60%
Quartz 30%
Biotite 10%

Vein consists of porphyroblastic 5-10 mm x 10 mm partially
sericitized twinned plagioclase and quartz (< 0.5 mm) with embayed
crystal boundaries.  Both quartz and the margins of the
plagioclase crystals have been recrystallized.  The pegmatitic
zone also contains subhedral biotite (< 1 mm) surrounding the
margins of the coarse plagioclase from an anastomosing texture.

The basic gneiss has been sheared.  The pale layers appear
most deformed with the development of an anastomosing texture.
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5334 RS 164

Drillhole and Depth:  Nundroo 2  130.22-.26 m.

Hand specimen:
Fine grained, compositionally banded, basic gneiss with a

well developed foliation.

Thin section:

Darker layers:

Plagioclase  55%
Hornblende  40%
Opaques 2-5%
Secondary quartz 2-5%
Biotite trace
Apatite trace

Plagioclase is most abundant both twinned & untwinned (albite,
carslbad and pericline twinning) and is anhedral with a
granoblastic texture and embayed margins (.05-.7 mm).  Hornblende
is anhedral with straw yellow to khaki-green pleochroism and is
elongate parallel to foliation (.02-.6 mm).

Paler layers:

Plagioclase(more highly  80%
      stressed zones)
Hornblende              ) 5-10%
Biotite                 )
Secondary quartz 5-6%
Scapolite 1-2%
Apatite trace
Sphene trace

Plagioclase is most abundant, granoblastic elongate with embayed
margins, and may be twinned or untwinned.  Rarely appears to be
....... with scapolite (very high birefringence).  Hornblende &
biotite is less abundant c anhedral wispy character curved around
plagioclase (0.5-0.8 mm) forming an anastomosing texture. 
Plagioclase & quartz are finely recrystallized in narrow more
strongly sheared zones.

Sheared basic gneiss with narrow feldsic more deformed zones.
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5334 RS 165

Drillhole and depth  Nundroo 2  146.45-.49 m

Hand Specimen:
Medium-grained compositionally banded basic gneiss with a

moderate foliation and .......... low percentage of fine grained
sulphide.  Predominantly pyrite plus some chalcopyrite.

Thin Section:

Mafic rich layer:

Hornblende  70%
Plagioclase  18%
Secondary quartz  10%
Opaques 2-3%
Apatite trace

Abundant hornblende with straw-yellow to blue-green pleochroism.

Texture granoblastic elongate with straight .............. 
Hornblende (.2-1.0 mm) is subhedral tp poikioblastic enclosing
secondary quartz. Twinned plagioclase is subordinate (0.4-.8 mm).
 Basic layer is banded by a coarse grained secondary quartz rich
layer < 4 mm, with granoblastic texture and straight to current
crystal ............  Opaques (0.1-.6 mm) are ..........

Feldspar rich layer:

Plagioclase  70%
Biotite   5%
Hornblende  20%
Secondary quartz 3-5%
Opaques 2-3%
Apatite trace

Abundant plagioclase predominantly untwinned with granoblastic
texture, with straight to current .......... (0.2-2 mm). 
Hornblende (.1-1 mm) is granoblastic elongate subhedral to
poikioblastic and ......... parallel to foliation direction. 
Quartz is enclosed by the poikioblastic hornblende.  Biotite (0.5-
1 mm) subhedral, elongate parallel to foliation are appears to
have grown after hornblende.
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5334 RS 166

Drill hole and depth:  Nundroo 2  160.0-.05 m

Hand Specimen:
Crudely banded grey-green mafic gneiss containing moderately

abundant garnet.

Thin Section:

Pyroxene rich layer:

Clinopyroxene  25%
Orthopyroxene  10%
Plagioclase 30-50%
Opaques  5-7%
Apatite trace
Garnet 10-30%
Secondary quartz

Abundant pyroxene and garnet intergrown with plagioclase. 
Plagioclase both twinned & untwinned, is granoblastic with
straight to current boundaries and essentially equigranular (.5-.9
mm) clinopyroxene forms larger composite crystals with
granoblastic ......... margins and is intergrown with the less
abundant orthopyroxene. Garnet (1-4 mm) forms large crystals, with
granoblastic margins, which are intergrown with clinopyroxene and
appear symplectic with plagioclase and possibly quartz.  Amphibole
has crystallized later than clinopyroxene.  Opaque commonly occur
within clinopyroxene & garnet crystals.

Amphibole rich layer:

Amphibole  40%
Clinopyroxene  20%
Plagioclase  30%
Orthopyroxene   5%
Opaques 5-7%
Apatite trace

Abundant hornblende (0.1-2.00 mm) granoblastic elongate with
straight to curved boundaries intergrown with clinopyroxene and
orthopyroxene.  The amphibole appears to be replacing the
clinopyroxene & orthopyroxene.  Amphibole is yellow-green to
khaki-green in colour i.e. different composition to that developed
in shear zones (which is blue-green).  Orthopyroxene is typically
strongly pleochroic pink-brown to pale-green.  Clinopyroxene is
typically pale green and poorly pleochroic.  Plagioclase (0.5-.8
mm) is partly twinned and ......... equigranular granoblastic with
straight to curved boundaries.
Note:  amphibole rich layer is predominantly garnet free.

Rock name:
Basic granulite (partially retrogressed under amphibole

facies conditions).
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5334 RS 168

Drillhole and depth:  Nundroo 2  183.70-.75 m.

Hand specimen:
Foliated feldsic gneiss, compositionally layered, with a

moderate percentage of mafic minerals.

Thin section:

Feldsic layer:

Plagioclase  70%
Clinopyroxene  15%
Orthopyroxene  10%
Opaques   3%
Hornblende 1-2%
Biotite   1%
Secondary quartz  10%
Apatite trace
Zircon trace

Plagioclase is host abundant and has a granoblastic elongate
texture with current boundaries and is partially sericitized. 
Clinopyroxene (0.1-1 mm) may form large composite crystals with
granoblastic internal margins and is intergrown with orthopyroxene
(.1-.6) which is generally smaller in grain size.  Some
clinopyroxene crystals are formed.  Hornblende replaces both ortho
& clinopyroxene and still has a granoblastic elongate texture. 
Biotite replaces orthopyroxene and in part ?magnetite i.e.
commonly rims opaques. The feldsic gneiss is banded with
clinopyroxene or orthopyroxene rich layers on 5+10 mm scale.
Secondary quartz (<1 mm) occurs elongate parallel to foliation.

Hornblende rich layer:

Abundant medium-coarse hornblende (0.2-2.5 mm) forms a
distinct compositional band  5 mm and is elongate parallel to
banding.  It is intergrown with plagioclase and has a granoblastic
texture with current margins.  the amphibole rich layer also
contains pristine and partially replaced clino and orthopyroxene.
Secondary quartz (<1 mm) occurs on either side of the amphibole
rich layer.
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5334 RS 170

Drillhole and depth  230.12-.20 m

Hand Specimen:
Fine-grained foliated poorly compositionally banded mafic-

rich basic gneiss.

Thin section:

Hornblende rich layer:

Hornblende  50%
Plagioclase  35%
Clinopyroxene   5%
Orthopyroxene   5%
Opaques  <1%
Secondary quartz   5%
Apatite trace
Zircon trace

Abundant hornblende (0.1-0.3 mm) forms interlocking masses with a
granoblastic elongate texture with straight to curved boundaries.
 Hornblende has partially & presumably wholly replaced now
subordinate ortho and clinopyroxene.  Plagioclase (An 40-42) is
both twinned and untwinned (0.1-.9 mm) with a granoblastic
elongate fabric with curved boundaries.

Clinopyroxene rich layer:

Plagioclase  50%
Clinopyroxene  30%
Hornblende  25%
Orthopyroxene   5%
Opaques 1-2%
Apatite trace
Secondary quartz 1-2%

Clinopyroxene (.1-.9 mm) forms large interlocking masses with a
granoblastic equant texture with straight to curved boundaries. 
The clinopyroxene may be twinned.  Hornblende is partially
replacing the clinopyroxene and orthopyroxene and is granoblastic
elongate in texture.  Plagioclase (.2-.7 mm) is granoblastic
elongate with curved boundaries (An 40).



20

5334 RS 172

Drillhole and depth:  Nundroo  243.23-.28 m

Hand Specimen:
Green & white fine grained finely layered basic gneiss with

subordinate garnet.

Thin Section:

Clinopyroxene  30%
Plagioclase  30%
Garnet  20%
Hornblende  10%
Opaques 7-10%
Orthopyroxene   2%
Biotite trace
Apatite trace
Zircon trace
Quartz in feldsic vein introduced

Clinopyroxene (0.2-0.6 mm) is abundant and forms composite masses
with a granoblastic elongate texture with straight to curved
boundaries. The clinopyroxene is intergrown with plagioclase (.2-
.7 mm) & garnet.  The garnet (0.6-5 mm) is symplectic with both
plagioclase (An 40-42) & clinopyroxene.  Hornblende with a
granoblastic elongate texture replaces with clino & orthopyroxene
& commonly rims opaques. Biotite replaces orthopyroxene & rims
opaques.  Opaques (0.1-1 mm) are coarser and more abundant than in
previous thin sections.
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5334 RS 173

Drillhole and depth:  Nundroo 2  246.50-.55 m

Hand Specimen:
Medium to coarse grained greyish-green & white banded

foliated basic gneiss.

Thin Section:

Hornblende  70%
Plagioclase  30%
Opaques 1-2%
Sphene  <1%
Apatite trace
Biotite trace
locally 10% & secondary qtz. in coarse grained
feldsic veins

Abundant hornblende (.2-1.3 mm) with distinctive bluish-green to
straw-yellow pleochroism.  Hornblende forms an interlocking masses
with a granoblastic texture with straight to curved boundaries. 
Hornblende is also partially poikioblastic enclosing plagioclase
and secondary quartz. Plagioclase (.1-1.0 mm) is both twinned and
untwinned and has a granoblastic texture with curved boundaries. 
Sphene may rim opaques.
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5334 RS 174

Drillhole and depth:  Nundroo 2  250.56-.63 m

Hand Specimen:
Grey, medium to coarse, poorly banded basic gneiss with

feldsic leucosones.

Thin Section:

Plagioclase  50%
Clinopyroxene  20%
Hornblende  20%
Orthopyroxene   5%
Garnet  <1%
Opaques 2-5%
Apatite trace
Biotite trace

Abundant (An 42) plagioclase (.2-.6 mm) with a granoblastic
elongate texture and curved boundaries. the gneiss contains crude
layers richer in clino and orthopyroxene, and layers richer in
hornblende.  The gneiss contains coarse grained quartz &
plagioclase feldspar leucosomes parallel to the crude
compositional banding but which cut across individual
clinopyroxene & orthopyroxene crystals i.e. post data granulite
facies development.  The leucosomes also cross cut hornblende
which indicates emplacement later than most hornblende. 
Hornblende (.2-1.3 mm) replaces both clino & orthopyroxene and has
a granoblastic elongate texture. Clinopyroxene (.2-3.5 mm) may be
very coarse grained and twinned.  Orthopyroxene (.2-2.5 mm) is
less abundant with typical pale green to pink-brown pleochroism.
Both have a granoblastic texture.  Rare garnet is intergrown with
clinopyroxene.
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5334 RS 175

Drillhole and depth:  Nundroo 2  252.82-.90 m

Hand Specimen:
Fine grained basic gneiss with a very coarse grained feldsic

segregation or pegmatite containing coarse grained pyroxene,
plagioclase and subordinate pyrite and chalcopyrite.

Thin Section:

Basic gneiss:

Plagioclase  50%
Hornblende  45%
Opaques   5%
Apatite 1-2%
Clinopyroxene  <1%
Biotite trace

Abundant plagioclase (0.1-0.6 mm) and hornblende (0.2-0.8 mm). 
With a granoblastic elongate texture with curved boundaries. 
Plagioclase is generally untwinned ....................... 
apatite which is round is more abundant and coarser than usual
(.05-.2 mm).  Hornblende has almost completely replaced
clinopyroxene. Biotite appears to replace hornblende and is
usually adjacent to opaques.

Coarser zone:

Clinopyroxene 40%
Plagioclase 50%
Hornblende 10%
Apatite 1-2%
Opaques <1%

Very coarse porphyroblastic (2-10 mm) clinopyroxene, which may be
twinned or contain exsolution lamellae.  Other clinopyroxene
crystals are large composite masses with a granoblastic texture. 
the lamellae have a fabric parallel to the elongate axes of
hornblende which replaces in part the clinopyroxene. Coarse
grained plagioclase has a granoblastic elongate texture with
straight to curved margins.  Apatite is coarse grained round to
subhedral (.05-.7 mm) and moderately abundant.  Plagioclase  An 40
is generally untwinned although allsite carlsbad & perictine
twinning occurs.

The coarser grained zone may have been produced by
metasomatic growth when the nearby pegmatite was introduced.

Rock Name:
Retrogressed basic gneiss with a metasomatic zone.
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5334 RS 177

Drillhole & depth:  Nundroo 2  263.62-.69 m

Hand Specimen:
Grey fine grained compositionally banded mafic gneiss.

Thin Section:

Clinopyroxene rich zone:

Plagioclase  50%
Clinopyroxene  30%
Hornblende  15%
Orthopyroxene 2-5%
Opaques 2-5%
Biotite trace
Secondary quartz
Apatite trace
Zircon trace

Abundant plagioclase An 42 with a granoblastic elongate texture
.... straight to curved boundaries. Clinopyroxene forms composite
elongate masses with a granoblastic elongate texture with straight
to curved boundaries.  Orthopyroxene is subordinate and is
partially & likely wholly replaced by hornblende.  Clinopyroxene
has been less effected by hornblende replacement. Biotite replaces
orthopyroxene & rims opaques.  Late introduction of interstitial
quartz and thin quartz rich veins parallel to layering has
occurred.

The hornblende rich zone has a  40% hornblende and  5-10%
clino & orthopyroxene.

Rock name:
Partially retrogressed basic granite.
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5334 RS 179

Drillhole and depth:  Nundroo 2  273.18-.26 m

Hand Specimen:
Strongly foliated feldsic pegmatite with a mafic xenolith.

Thin Section:

Pegmatite:

Plagioclase 50%
Quartz 50%
Sericite(altered plagioclase)  5%

Coarse plagioclase (argoclase) (0.2-1.3 mm) has an elongate
granoblastic texture with straight to curved boundaries and is
partially altered to sericite.  Less than half the plagioclase is
twinned.  Quartz (0.1-5 mm) ribbons with a granoblastic elongate
texture surround elongate zones of composite plagioclase crystals.
Within the coarse grained quartz are polygonal subgrains
indicating moderate deformation.

Mafic xenolith:
Contains plagioclase garnet clinopyroxene amphibole & opaques

i.e. partially retrogressed basic granulite.
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5334 RS 180

Drillhole and depth:  Nundroo 2  278.30-.34 m

Hand Specimen:
Broadly compositionally banded fine grained basic gneiss. 

The paler gneissic layer is composed of feldspar pyroxene opaques
and minor garnet. The darker gneissic layer contains feldspar
abundant amphibole, opaques and rare garnet.

Thin Section:

Paler layer:

Plagioclase  55%
Clinopyroxene  30%
Garnet 2-5%
Orthopyroxene   5%
Opaques   5%
Hornblende  <1%
Biotite trace
Apatite trace

Plagioclase (An 40-42) (0.1-0.8 mm) is abundant with a
granoblastic elongate texture with straight to curved boundaries.
 Less than half is twinned, pericline carlsbad and .......... are
present.  Pale green very poorly pleochroic clinopyroxene which
also has a characteristic moderately high birefringence forms
elongate masses with granoblastic texture (0.2-0.9 mm) with
straight to curved boundaries.  May be twinned.  Garnet (0.3-2 mm)
is euhedral to subhedral and granoblastic symplectic with
plagioclase and occasionally twinned.  Orthopyroxene (0.1-0.5 mm)
is subordinate with a granoblastic texture and is generally a
portion of the larger clinopyroxene masses.  Orthopyroxene is
partially replaced by biotite and clinopyroxene by hornblende. 
Opaques (.05-.9 m) are partially degraded to biotite.  Apatite is
subhedral to euhedral.

Dark layer:

Hornblende  25%
Clinopyroxene  10%
Orthopyroxene   5%
Opaques 2-5%
Apatite trace
Biotite trace

Textures as for the clinopyroxene layer except that hornblende is
overall coarser than the clino and orthopyroxene i.e. (0.1-1.5
mm).  The hornblende has extensively replaced clinopyroxene.  Note
garnet is absent.  Plagioclase comparison is similar composition
An 42.

Rock Name:
Partially retrogressed banded basic granulite.



27

5334 RS 181

Drillhole & depth:  Nundroo 2  68.36-.40 m

Hand Specimen:
Finely banded amphibole rich (black) and alternatively

pyroxene rich (greenish-grey) basic gneiss (mm to cm banding).

Thin Section:

Pyroxene rich layer:

Plagioclase 50%
Clinopyroxene 35%
Orthopyroxene  5%
Amphibole 1-2%
Opaques 5-7%
Biotite  1%
Apatite <1%

Plagioclase ( An 42) is abundant, granoblastic elongate, with
straight to curved boundaries, approximately half is twinned. 
Pericline carlsbad & albite twins are present (0.1-1 mm). 
Clinopyroxene (01.-1 mm) forms composite elongate masses producing
compositional bands with a granoblastic elongate texture and with
curved boundaries.  Orthopyroxene is subordinate and generally
intergrown with clinopyroxene.  Hornblende partially replaces
clinopyroxene and biotite, orthopyroxene and opaques (.05-.7 mm).
 Apatite is translucent, anhedral to subhedral (.05-0.2 mm).

Amphibole rich layer:

Plagioclase 45%
Hornblende 35%
Clinopyroxene 10%
Orthopyroxene  5%
Opaques  5%

Textures are as for the pyroxene rich layer except that hornblende
(0.1-1.7 mm) is overall coarse than the clino & orthopyroxene and
appear to replace clino & orthopyroxene more completely.
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5334 RS 182

Drillhole and depth:  Nundroo 2  132.76-.80 m

Hand Specimen:
Banded fine-medium grained basic gneiss.  Bands are amphibole

rich (black) or pyroxene rich (pale grey-green).

Pyroxene rich layer:

Plagioclase  60%
Clinopyroxene  25%
Orthopyroxene   5%
Opaques   5%
Hornblende   5%
Sphene trace
Apatite trace
Biotite trace

Abundant plagioclase ( An 40) with a granoblastic elongate texture
with straight to curved boundaries (0.2-1.5 mm), clinopyroxene
(.2-1.0 mm) form large composite masses which defines layering and
has an elongate granoblastic texture with straight to curved
boundaries.  Orthopyroxene is generally intergrown with
clinopyroxene.  Amphibole (.2-1.0 mm) replaces both clino &
orthopyroxene.  Biotite replaces both orthopyroxene and opaques. 
Gneiss contains a concordant coarser zone of plagioclase and
quartz.

Amphibole rich layer:

Plagioclase  60%
Hornblende  30%
Clinopyroxene   5%
Orthopyroxene   2%
Opaques   3%
Apatite trace
Biotite trace

Texture as for pyroxene rich layer, amphibole (0.1-1.7 mm) is
overall coarser than for clino & orthopyroxene and more completely
replaces clino or orthopyroxene.
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5334 RS 183

Drillhole and depth:  Nundroo 2  160.62-.67 m

Hand Specimen:
Medium to coarse grained compositionally banded basic gneiss.

 Bands and richer either in amphibole (block) or pyroxene (grey-
green). Coarse grained garnet is moderately abundant.  Gneiss also
contains coarse grained clots of brown ortho-pyroxene.

Thin Section:
Pyroxene-rich zone:

Plagioclase  45%
Clinopyroxene  30%
Garnet 10-15%
Amphibole   5%
Orthopyroxene   3%
Opaques   2%
Secondary quartz?  <5%
Apatite trace
Biotite trace

Abundant pale-green clinopyroxene forms elongate composite masses
producing crude compositional layering.  Texture is granoblastic
elongate with straight to curved boundaries.  Grain size (0.1-1.0
mm) is overall coarser than for previously described gneisses. 
Pyroxene may be twinned and rarely shows exsolution lamellae. 
Orthopyroxene with characteristic strong pleochroism (pale green
to pale-brown) is usually intergrown with the clinopyroxene.  Some
very coarse grained (< 1.5 mm).  Orthopyroxene also occurs as
clusters 3-5 mm in diameter.  Garnet is much more abundant than in
previous slides, may be euhedral and is characteristically
symplectic with predominantly plagioclase and quartz.  Garnet may
also be twinned.  The garnet may also be intergrown with
clinopyroxene and contains abundant opaques. Grain size varies
between (1-4 mm).  Plagioclase ( An 40) is granoblastic elongate
with straight to curved boundaries.  More than half is untwinned.
 Carlsbad pericline and albite twinning occur. Amphibole (0.1-.6)
replaces clinopyroxene, biotite orthopyroxene.

Amphibole rich zones are slightly coarser grained overall
(0.2-=1.8 mm) and contain no garnet.
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5334 RS 184

Drillhole and depth:  Nundroo 2  198.64-.69

Hand Specimen:
Fine grained compositionally banded basic gneiss,

compositional banding is produced by variation in black amphibole
and grey-green pyroxene.  A few clots of coarser brown
orthopyroxene occur in your clinopyroxene rich layers.

Thin Section:
Pyroxene rich zone:

Plagioclase  50%
Clinopyroxene  30%
Orthopyroxene  10%
Hornblende   5%
Opaques 2-5%
Apatite trace

The thin section contains more abundant orthopyroxene than usual.
 The orthopyroxene (0.1-1.7 mm) forms crude bands and composite
masses and is intergrown with the more abundant clinopyroxene
(0.1-1 mm).  Texture is granoblastic elongate with curved
boundaries.  Plagioclase (0.2-1.1 mm) is twinned by carlsbad. 
Albite and pericline twins however no twinning is visible for
approximately half the plagioclase ( An 40).  Hornblende (0.1-1.1
mm) has an elongate granoblastic texture and partially replaces
clino and orthopyroxene.  Composite masses of hornblende define mm
scale bounding.  Opaques are commonly enclosed by clinopyroxene &
orthopyroxene.  Most opaques are external to the later hornblende
crystals some opaques have regrown within the hornblende elongate
parallel to latest foliation development.  (Usually elongation is
parallel to compositional bounding except in shear zones).
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5334 RS 185

Drillhole and depth:  Nundroo 2  209.35-.39 m

Hand Specimen:
Fine to medium grained feldsic compositionally banded basic

gneiss with layers richer in grey-green pyroxene and dark green-
black amphibole with locally abundant garnet clots up to 7 mm.
Feldsic zones appear slightly discordant to mafic compositional
layering.

Thin Section:
Pyroxene rich zone:

Plagioclase  40%
Clinopyroxene  25%
Garnet  15%
Orthopyroxene 5-10%
Hornblende 5-10%
 (30% in amphibole rich
      zones)
Opaques  10%
Secondary quartz
Apatite trace
Zircon trace

This thin section is characterized by coarse garnets which have
euhedral crystal shape. The garnets are intergrown with
plagioclase producing distinctive symplectic intergrowths.  The
garnet also contains abundant opaques and may be twinned. 
Clinopyroxene (.2-1.0 mm) is abundant and form composite masses
which produce crude ........ Texture is elongate granoblastic with
current boundaries.  Orthopyroxene is commonly intergrown with the
clinopyroxene (.1-1.2 mm).  Amphibole also with an elongate
granodiorite texture replaces both clino & orthopyroxene.

Opaques (.05-1./5 mm) are abundant overall and are also
abundant within garnet and are coarser than for many other thin
sections.

Plagioclase (An 42,43) has a granoblastic elongate texture
with curved boundaries.  Albite carlsbad & pericline twins are
present.

A coarser grained feldsic zone is approximately parallel to
compositional frequency.
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5334 RS 186

Drillhole and depth:  Nundroo 2  245.25-.30 m

Hand Specimen:
Medium to coarse grained basic gneiss. Broad compositional

banding (< 2 cms) is produced by abundant amphibole (dark green-
black) or abundant pale green-grey clinopyroxene.

Thin Section Description:  5334 RS 186

Hornblende 30%
Plagioclase 35%
Garnet  5%
Clinopyroxene 20%
Orthopyroxene  2%
Opaques  3%
Sericite  5%

The rock is a retrograde basic granulite with a granoblastic
elongate texture with crude compositional layering a 5-10 mm scale
with large garnet porphyroblasts up to 10 mm in diameter. The
clinopyroxene and orthopyroxene is commonly being replaced by
hornblende i.e. has hornblende coronas and fibrous hornblende
along cleavage planes.  In some bands the hornblende has
completely replaced the pyroxene producing a equigranular
granoblastic, hornblende, plagioclase & minor opaque gneiss. 
Other bands are inequigranular where coarser clinopyroxene is
partially replaced by hornblende and ?magnetite, these layers also
contain garnet which is being replaced by hornblende opaques.  The
garnet appears to be an early mineral and probably coexisted with
the CPX. The orthopyroxene layers are also highly sericitized
compared with the hornblende rich layers.  There is a much higher
opaque content in the clinopyroxene rich layers.
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5334 RS 187

Drillhole and depth:  Nundroo 2  261.77-.81 m

Hand Specimen:
Banded medium-grained grey pyroxene rich basic gneiss with

block medium-grained amphibole rich layers with minor garnet and
accessory sulphide.

Thin Section Description:  5334 RS 187

Clinopyroxene  20%
Orthopyroxene   7%
Hornblende  20%
Plagioclase  35%
Garnet   2%
Quartz   2%
Opaques  10%
Biotite  <1%
Sericite/chlorite   2%
Zircon access

The rock has a medium to fine grained in equigranular granoblastic
elongate texture with some compositional layering into felsic
plagioclase rich & mafic rich layers. The feldspars are generally
equigranular 0.4-1.0 mm with curved straight boundaries and
occasional triple point junction.  The pyroxene varies in size
from 2 mm to 0.2 mm as do the hornblende.  The pyroxene boundaries
are generally curved to embayed, where two pyroxenes are in
contact the boundaries are curved to straight.  Hornblende rims
the pyroxenes and commonly replaces pyroxene along fractures and
cleavage planes.

There is one hornblende rich band made up of dominantly large
1-2 mm elongate embayed hornblende with a fine grained aggregate
of plagioclase and minor relict chloritized pyroxene.

The rock is a two pyroxene granulite which has undergone
retrograde amphibolite facies metamorphism.
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5334 RS 189

Drillhole and depth,  Nundroo 2  265.62-.67 m

Hand Specimen:
Well banded medium to coarse grained plagioclase rich,

amphibole, pyroxene gneiss with subordinate garnet.

Thin Section Description:

Plagioclase 30%
Hornblende 30%
Clinopyroxene 25%
Garnet 10%^
Opaques  5%
Orthopyroxene <5%
Secondary quartz, quartz vein

Texture granoblastic with straight to curved boundaries. 
Plagioclase is both twinned and untwinned.  Hornblende forms
elongate subhedral composite masses.  Clinopyroxene which forms
large composite masses contains skeletal opaques and is partially
replaced by hornblende.  Clinopyroxene is poikioblastic and
contains anhedral plagioclase.  Garnet is very coarse grained
fractured anhedral and locally poikioblastic.  Orthopyroxene is
fractured and replaced in part by hornblende.  Opaques have grown
predominantly during amphibole growth. Skeletal grains occur
within low corroded clinopyroxene.



35

5334 RS 207

Drillhole and Depth:  Nundroo 2  293.94-293.98 m

Hand Specimen Description:
A weakly layered weakly foliated dark green-grey medium

grained amphibolite.

Thin Section Description:

Hornblende 50%
Plagioclase 40%
Sphene  2%
Quartz 76%
Opaques  2%

The rock has a medium-grained (0.5-1.0 mm) equigranular
granoblastic texture, the grains are commonly subhedral and equant
with curved and occasionally embayed grain boundaries. Within one
layer (10 mm wide) the hornblende is poikioblastic containing
small <.5 mm anhedral grains of quartz.  Anhedral grains of sphene
form coronas around the opaques while being in contact with the
hornblende sphene probably a product of a magnetite & hornblende
reaction.

The rock is a basic igneous rock which has been metamorphosed
to amphibolite facies grade and has undergone a later silica
enrichment from SiO2 rich fluids of unknown origin.
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5334 RS 209

Drillhole and Depth:  Nundroo 2  295.19-295.23 m

Hand Specimen Description:
A grey medium grained moderately foliated basic gneiss.

Thin Section Description:

Plagioclase  60%
Clinopyroxene  30%
Hornblende   5%
Magnetite   5%
Garnet access
Sphene access
Quartz minor
Sericite   "

The rock has a weakly elongate granoblastic texture and is medium
grained (0.5-1.0 mm).  The grain boundaries are most commonly
curved or straight in the plagioclase while the CPX boundaries are
curved or embayed.  The hornblende forms reaction rims around the
CPX and has developed along the cleavage planes within the CPX it
also forms reaction rims around the magnetite.  Garnet occurs as
small (<0.5 mm) equant euhedral grains randomly dispersed through
the slide.  Quartz occurs as small anhedral grains and appears to
be the result of a late stage SiO2 enrichment.  Minor sphene as
coronas around the magnetite.
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5334 RS 210

Drillhole and depth:  Nundroo 2  295.27-295.31 m

Hand Specimen Description:
Banded to finely bounded grey-green (clinopyroxene rich) and

green-black (amphibole rich) basic gneiss with a low garnet
content.

Thin Section Description:

Unit 1                        Unit 2

Clinopyroxene          50%    Hornblende            35%
Plagioclase            54%     (dk. olive-green to
Hornblende             10%      pale khaki)
 (blue-green to lt.           Plagioclase           40%
  green)                      Garnet                20%
Garnet                  1%    Opaques                2%
Opaque                  5%    Clinopyroxene          5%

Unit 1

Medium-grained granoblastic texture weak fabric defined by
alignment of CPX crystal aggregates.  Hornblende replaces CPX
firming corona textures and growing along cleavage planes.  Some
garnet is rimmed by hornblende as is some of the magnetite.  Plag.
has curved to straight boundaries and shows some weak strain
features e.g. undulose extinction.  CPX have curved to embayed
boundaries. This is same basic rock as 5334 RS 209.

Unit 2

Has a medium-grained slightly elongate granoblastic texture,
a weak fabric defined by the alignment of elongate hornblende
(AR1.5-2:1).  Subhedral hornblende and plagioclase with curved and
occasional embayed boundaries.  Garnet is subhedral with grains up
to 5 mm in diameter and has been overgrown to a minor extent by
hornblende.
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5334 RS 211

Slide cut in wrong position.
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5334 RS 212

Drillhole and Depth:  Nundroo 2  300.90-300.98 m

Hand Specimen Description:
Dark grey-green compositionally banded medium grained weakly

foliated basic gneiss.

Thin Section Description:

Unit 1                        Unit 2

Clinopyroxene          40%    Hornblende            50%
Plagioclase            50%    Plagioclase           40%
Garnet                  7%    Clinopyroxene          5%
Hornblende              1%    Opaque                 3%
Opaques                 2%    Garnet                 2%
                              Sphene               minor

The rock is an interlayered (10-20 mm scale) medium grained (0.5-
1.0 mm) clinopyroxene rich gneiss and medium to coarse grained
(0.7-1.2 mm) hornblende rich gneiss.  Both have an equigranular
granoblastic elongate texture.  The grain boundaries in Unit 2 are
dominantly curved to straight and in Unit 1 are curved and
embayed.  A weak-moderate foliation is defined by the alignment of
elongate grains of CPX and hornblende. This is a rock composed of
two interlayered basic units of differing bulk composition
possibly two basalt types.

Darker layer is Unit 2 and lighter Unit 1.
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5334 RS 214

Drillhole and Depth:  Nundroo 2  307.71-307.76 m

Hand Specimen Description:
Dark grey-green weakly foliated finely compositionally banded

basic gneiss.

Thin Section Description:

Clinopyroxene  20%
Orthopyroxene  10%
Hornblende  20%
Plagioclase  40%
Garnet   3%
Opaques  10%
White Mica minor

A medium grained (0.5-1.0 mm) granoblastic elongate texture with a
moderate foliation.  Compositional layering on the mm scale is
evident and quite variable in composition with end members
compositions CPX & OPX & Plag. & Opaques and Hbl & Plag & minor
CPX + opaques.  Garnet and CPX are closely associated with most of
the garnet appearing in the CPX rich layers.  Almost all of the
opaques appear in the CPX+OPX + plag. + garnet layer may be as
high as 20% opaques.  The magnetite is replacing the CPX and
garnet while hornblende replaces the CPX. Another CPX + OPX +
Plag. layer contains no garnet and very little opaque matrix (<
12%) hence it appears that the garnet is Fe rich.

There are several crosscutting veinlets which are infilled
with opaques and mica, there is common sericitization of the rock
along these veins.
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5334 RS 216

Drillhole and Depth:  Nundroo 2  317.87-317.94 m

Hand Specimen Description:
Layered medium to coarse grained, moderately well foliated,

grey, quartz feldspar garnet biotite gneiss and fine to medium
grain dark grey to green basic gneiss.

Thin Section Description:

Unit 1                        Unit 2

Hornblende              35%   Plagioclase          30%
Plagioclase/sericite    35%   Quartz               50%
Quartz                  25%   Biotite               7%
Opaques                  5%   Garnet               15%
                              Opaques             minor

                         Hornblende          minor
                         Chlorite            minor
                         Sphene              minor

Unit 1

A fine-grained (0.2-0.5 mm) granoblastic elongate texture
defining a weak layer parallel fabric.  The grain boundaries of
the hornblende and plagioclase are generally curved and
occasionally embayed especially where in contact with quartz.  The
quartz generally develops as subhedral to anhedral quite elongate
grains which display moderately strong undulose extinction.  The
plagioclase is completely sericitized.

Unit 2

An inequigranular granoblastic elongate texture with a moderately
strong tectonic fabric defined by the alignment of elongate
biotite grains, quartz ribbons and slightly elongate quartz and
feldpsar grains.

The feldspars are generally subhedral to euhedral with curved
to straight grain boundaries, the quartz is generally more
anhedral with curved and embayed boundaries.  The quartz exhibits
moderately high strain features including strongly undulose
extinction and DBB development while the plagioclase exhibits
slightly deformed twinning. The garnet developed as equant
euhedral grains ranging in size from 0.5-1.0 mm. Very elongate
poikioblastic garnet has developed along the boundary between the
two units containing inclusions of sericitized plagioclase, quartz
hornblende and opaques.  This garnet development occurs all the
way along the boundary except where the boundary is obscured by
quartz ribbon development.  Quartz ribbon development is common
throughout unit 2 developing up to 2 cm in length and 1-3 mm in
width.

The rock is an interlayered pelitic sediment and basic rock
possibly a basaltic tuff where the basic layer is 1 cm thick.
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5334 RS 218

Drillhole and Depth:  Nundroo 2  320.88-320.92 m

Hand Specimen Description:
A medium-grained well foliated well layered (2-5 mm) grey and

pink quartz feldspar biotite garnet gneiss.

Thin Section Description:

Quartz  45%
Plagioclase  13%
K-feldspar  30% microcline
Biotite   3%
Garnet   5%
Sillimanite   4%
Chlorite minor
Sericite minor
Opaques   2%
Zircon minor   (3 grains

           0.1 mm)

The rock has a fine to medium-grained (0.1-4 mm) granoblastic
elongate texture.  Quartz is subhedral to anhedral with curved to
embayed grain boundaries (rarely scalloped), it exhibits
moderately strong strain features including  DBB's, sub-grain
development and new grain growth. Quartz ribbon development is
also common with the ribbons up to 7 mm and 1-2 mm in width.  The
feldspar grains are mostly anhedral to subhedral with curved and
rarely embayed grain boundaries.  The garnets are euhedral to
subhedral and ....... ranging from 0.3 to 1.0 mm in size, they
tend to concentrate in well defined layer parallel bands along
with sillimanite biotite and the opaques.  Sillimanite occurs as
trains of generally small (< 0.2 mm) euhedral diamond-polygonal
shaped crystals parallel to the fabric.

All the minerals appear to be part of the prograde mineralogy
during the main fabric forming event with the garnet and
sillimanite having formed late during the event than the felsic
portion.  Most of the K-spar concentrates in layers up to 3 mm in
width.

The rock is a compositionally banded metamorphosed
metasediment probably arkosic in original composition.
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5334 RS 219

Drillhole and Depth:  Nundroo 2  331.26-332.32 m

Hand Specimen Description:
Contact of a dark grey-green fine-grained mafic rock and a

compositionally banded quartz feldspar garnet biotite gneiss.

Thin Section Description:

Unit 1                         Unit 2

Hornblende              40%    Quartz              50%
Plagioclase             25%    Plagioclase         25%
Quartz                  20%    K-spar              10%
Opaques                 10%    Garnet              10%
Clinopyroxene            5%    Biotite              5%
Sericite               minor   Sericite/mica      minor

                          Opaques             <1%

Unit 1

Is composed of equigranular, fine-grained, (0.2-0.7 m)
subhedral grains with curved to embayed boundaries with a
granoblastic elongate texture defining a moderate layer parallel
fabric.  Quartz develops as elongate subhedral to euhedral grains
and as quartz ribbons within this basic.  It appears that the CPX
is ................

Unit 2

Has an inequigranular fine to medium-grained granoblastic elongate
texture.  The quartz grains are commonly quite elongate (AR2-4:1),
anhedral with curved and embayed boundaries, quartz ribbon
development is also quite common.  the feldspars are generally
more equant but some are still elongate parallel to the tectonic
fabric they mostly have straight to curved boundaries but can
occasionally be embayed.  The garnets are generally equant,
euhedral to subhedral although near the boundary with Unit 1 they
are poikioblastic containing grains of quartz, biotite and
opaques.  Some compositional banding is evident with lighter
feldspar rich layers 3-5 mm in width these layers are depleted in
garnet and biotite cf. the rest of the fabric material.  The white
feldspar rich layer along the contact appears to be due to
metamorphic compositional layering and not associated with
veining.
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5334 RS 220

Drillhole and Depth:  Nundroo 2  339.13-339.18 m

Hand Specimen Description:
Well layered well-foliated pink and grey quartz feldspar

garnet biotite gneiss.

Thin Section Description:

Quartz  50%
Plagioclase  10%
K-feldspar  30%
Garnet   5%
Biotite  <1%
Sillimanite   3%
Opaques   1%
Zircon minor
Sericite minor

The rock is medium to fine-grained with a granoblastic elongate
texture as for slide 5334 RS 218.
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5334 RS 223

Drillhole and Depth:  Nundroo 2  348.44-348.49 m

Hand Specimen Description:
Grey-green fine to medium-grained moderately-banded

moderately-foliated basic gneiss.

Thin Section Description:

Plagioclase  23%
Quartz  20%
Hornblende   5%
Clinopyroxene  15%
Orthopyroxene  10%
Scapolite   5%
Sericite minor
Opaques   7%
Biotite minor

The rock has a fine to medium-grained granoblastic weakly elongate
texture.  The two pyroxenes coexist as anhedral skeletal grains
with curved and embayed boundaries.  The plagioclase has curved
and occasional embayed boundaries and exhibit some bent twinning.
 The hornblende appear to be replacing the pyroxenes and has
straight to embayed boundaries there also appears to be an
alignment of slightly elongate larger hornblende grains.  The
scapolite forms as equant subhedral to euhedral grains commonly
replacing OPX and CPX, coexists with hornblende or partly replaces
it.  The opaques form anhedral grains along boundaries of the
mafic minerals and is in particular associated with the
hornblende.  Quartz occurs commonly as quartz ribbons and as
elongate anhedral grains.
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5334 RS 224

Drillhole and Depth:  Nundroo 2  353.90-353.95 m

Hand Specimen Description:
Contact between band of grey-green fine to medium-grained

compositionally banded moderately well-foliated basic gneiss and a
grey foliated weakly banded quartz feldspar biotite garnet gneiss.

Thin Section Description:

Basic Gneiss                   Felsic Gneiss

Hornblende               25%   Plagioclase          20%
Clinopyroxene            15%   K-feldspar           10%
Plagioclase              30%   Quartz               35%
Quartz                   15%   Biotite              15%
Opaque                    7%   Garnet               20%
Orthopyroxene            10%   Opaque              1-2%

                          Sericite           minor

Basic gneiss

This is an equigranular fine-grained rock (0.1-0.5 mm) with a
granoblastic elongate texture where grains have straight to curved
boundaries.  Quartz developed as anhedral to subhedral elongate
grains or commonly as quartz ribbons.

Felsic Gneiss

This is an inequigranular fine to medium-grained granoblastic
texture.  Euhedral equant garnet grains grow up to 1.5 mm in
diameter and some of the biotite grains anastomose around the
garnets.

Between the two units is a metamorphic reaction zone about 8
mm in width.  Its mineralogy is a combination of the two units but
it is characterized in particular by a high content of
poikioblastic garnet (25-30%) and skeletal opaque grains (15%).  A
moderate foliation is developed defined by elongate grains.
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5334 RS 225

Drillhole and Depth:  Nundroo 2  359.32-359.37 m

Hand Specimen Description:
 Moderately well foliated grey quartz feldspar biotite garnet

gneiss with interlayered green-grey basic gneiss.

Thin Section Description:

Felsic Gneiss                Basic Gneiss

Quartz                 40%   Hornblende            40%
Plagioclase            25%   Plagioclase/sericite  40%
K-spar?                 ?    Clinopyroxene          5%
Garnet                 15%   Orthopyroxene          5%
Biotite                10%   Amphibole            minor
Opaques                <1%    (? Riebeckite)
Sericite                5%   Cordierite           minor
Chlorite                2%

Basic Gneiss

- Granoblastic elongate texture.
- Grain boundaries curved to embayed.
- Orthopyroxene has been euralitized i.e. replaced by

hornblende.
- Biotite and hornblende are closely intergrown.
- Alteration along a vein with development of Riebeckite and

scapolite as alteration products.
- Also along the fracture is CPX rimming cordierite with some

riebeckite developed along the interface.  Quartz is also
common along the fracture.

- Feldspars completely sericitized.
- Hornblende quite coarse 1-2 mm anhedral slightly

poikioblastic grains containing sericitized plagioclase and
minor anhedral quartz blebs.

Felsic Gneiss

- Medium grained granoblastic elongate texture where grain size
varies from 0.1-1.0 mm.

- Anhedral to subhedral grains with curved to embayed
boundaries.

- Quartz ribbon development.
- Garnet equant euhedral grains 1-2 mm.
- Sericitization of ?K-spar and plagioclase.
- Very few opaques.

Boundary:

- Zone 10 to 15 mm.
- Development of poikioblastic garnet.
- Chlorite replaces biotite in the felsic gneiss.
- Sericitization of feldspars decreases from basic to felsic

gneiss.
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5334 RS 227

Drillhole and Depth:  Nundroo 2  367.13-367.17 m

Hand Specimen Description:
Grey and pink, well layered (3-5 mm), well foliated quartz

feldspar biotite garnet gneiss.

Thin Section Description:

Quartz 40%
Plagioclase 30%
K-spar 10%
Biotite  7%
Garnet 10%
Sillimanite  7%
Opaques <1%
Chlorite <1%

- Fine to medium grained granoblastic elongate texture.
- Well foliated with the foliation defined by the alignment of

elongate biotite qtz. and to a lesser degree by feldspar.
- Irregular compositional banding into felsic bands composed of

quartz and feldspar and mafic bands composed of garnet
sillimanite biotite and minor chlorite.

- Most opaque concentrated in the mafic bands.
- Very similar to 5334 RS 218.
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5334 RS 228

Drillhole and Depth:  Nundroo 2  374.42-374.46 m

Hand Specimen Description:
Contact of a dark green-grey medium grained banded and

moderately well foliated basic gneiss, and light grey coarse
grained quartz feldspar biotite gneiss.

Thin Section Description:

Felsic Unit                  Basic Unit

Quartz                40%    Hornblende             30%
Plagioclase           20%    Orthopyroxene           5%
Biotite               10%    Scapolite               2%
Garnet                 5%    Biotite                 2%
Sericite              15%    Quartz                 20%
Chlorite               2%    Plagioclase            30%
Opaques               <1%    Opaques                 7%
Epidote              minor

Felsic Unit

- Inequigranular coarse grained (up to 7 mm) granoblastic
elongate texture.

- Most grains are anhedral with curved embayed or scalloped
boundaries.

- Some minor quartz ribbon development.
- Quartz exhibits sub-grain DBB development.
- The feldspars are commonly sericitized.
- The biotite grains exhibit a strong red-brown to straw yellow

pleochroism.
- Biotite partly anastomose around the larger feldspar grains.
- Chlorite closely intergrown and replacing the biotite.
- Garnet developed as large subhedral to euhedral grains.

Basic Gneiss

- Medium-grained (0.5-1.0 mm) granoblastic elongate texture.
- Moderately good foliation defined by elongate hornblende

quartz and biotite.
- Most grains are anhedral with curved to embayed boundaries.
- OPX is being replaced by hornblende and opaques.
- Quartz occurs as anhedral blebs embayed into and replacing

all other minerals.
- Scapolite is partly being replaced by ?reibeckite.
- Plagioclase is less sericitized than in the felsic portion.
- Most opaques occur in the basic unit.

5334 RS 230

Drillhole and Depth:  Nundroo 3  72.08-72.13 m

Hand Specimen Description:
Grey-pink foliated and banded garnet quartz feldspar biotite

gneiss.

Thin section Description:

Garnet 35%
Biotite 20%
Quartz 25%
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K-feldspar 10%
Plagioclase  5%
Opaques  5%

- Coarse-grained granoblastic elongate texture with some
anastomosing of biotite around the garnet.

- Garnets are coarse-grained (up to 2.0 mm) equant and
subhedral and are generally highly fractured with curved
boundaries.

- The biotite grains, which show deep red-brown to straw yellow
pleochroism are aligned parallel to the foliation and partly
anastomose around the garnet, they are also intergrown with
and overgrowing the garnet.

- Quartz develops as elongate anhedral grains with some quartz
ribbon development.

- Quartz exhibits strong undulose extinction and DBB's, grain
boundaries are curved to embayed.

- K-feldspars are equant anhedral and exhibit deformed cross
hatch twinning and have curved grain boundaries.

- Plagioclase grains are equant subhedral with straight grain
boundaries and concentrate in thin (5 mm) felsic layers.

- Opaques closely associated with biotite commonly developing
along the cleavages.
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5334 RS 232

Drillhole and Depth:  Nundroo 3  78.25-78.30 m

Hand Specimen Description:
Grey moderately well foliated banded medium grained quartz

feldspar biotite garnet gneiss cross cut by a thin 7 mm dark grey
pseudotachalite at a small angle to the foliation.

Thin Section Description:

Garnet  20%
Quartz  35%
Biotite  15%
K-feldspar  15%
Plagioclase  10%
Opaques   3%
Zircon trace

- An inequigranular granoblastic elongate texture to partly
anastomosing texture.

- Moderately well developed foliation defined by alignment of
biotite lath elongate grains and to a lesser extent by
elongate K-feldspar grains.  Opaques are elongate parallel to
foliation and may be intergrown with biotite.

- Garnets are generally equant subhedral to euhedral grains
(0.5-3.0 mm) with biotite anastomosing around and intergrown
with them. Garnets are also ........ parallel to foliation
direction.

- K-feldspar exhibits microperthite twinning which is deformed
and kinked in places.  Equant to slightly elongate grains
with curved to straight grain boundaries.

- Plagioclase grains are almost wholly sericitized and show
remnant twinning.

- Quartz appear as anhedral elongate grains with curved to
embayed grain boundaries.  It exhibits strongly undulose
extinction and DBB's.

Pseudotachalyte:

- A very fine groundmass of red mica (probably biotite) and
opaques (< .01 mm) containing occasional small grains of
feldspar and quartz (< .1 mm).

- One side of the vein is an extremely sharp contact with the
pelitic gneiss on the other is a zone of cataclastics, 3 mm
wide, of the pelitic sediment.

- The high mica content of the vein indicates that this was not
a dry system at the time of cataclastics.
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5334 RS 234

Drillhole and Depth:  Nundroo 3  93.40-93.44 m

Hand Specimen Description:
Light grey-green well banded well-foliated quartz feldspar +

garnet gneissic pegmatite.

Thin Section Description:

Quartz  45%
Plagioclase  30%
Garnet  10%
Chlorite  <1%
Sericite  10%
Biotite minor
K-feldspar   5%

- A coarse-grained anastomosing texture where quartz ribbons
(greater than several cms in length) anastomose around
elongate mosaics of feldspar.

- The feldspars are generally equant (0.5-1.5 mm) subhedral
with straight to curved boundaries.

- Deformed twinning is evident in both the K-feldspar and
plagioclase.

- The garnets are equant subhedral; grains up to 5 mm across,
they are commonly highly fractured with chlorite developed
along the fractures.

- The feldspars predominantly plagioclase are patchily
sericitized with some associated chlorite development.

- This may represent a deformed pegmatitic zone.
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5334 RS 235

Drillhole and Depth:  Nundroo 3  93.46-93.50 m

Hand Specimen Description:
Grey-green banded and foliated quartz feldspar pegmatite with

subordinate garnet and biotite.

Thin Section Description:

Quartz  20%
K-feldspar  45% (microcline)
Plagioclase  30%
Biotite  <1%
Sericite  10%
Chlorite minor
Opaques minor
Apatite minor
Sphene minor
Zircon minor

- Coarse-grained inequigranular granoblastic texture. 
Grainsize (1-6 mm).

- Apparent compositional layering into plagioclase rich layers
and microcline rich layers.

- Large anhedral microcline surrounded by mosaic of polygonal
microcline grains with occasional triple part junctions
evident.

- Some texture seen in the plagioclase rich portion but this is
highly sericitized.

- Quartz apparent as quartz veins or ribbons up to 3 mm in
width and as anhedral elongate grains.

- Biotite grains along quartz veins and in regions of highly
altered plagioclase.

- ......... is also associated with the altered plagioclase.
- Chlorite associated with both biotite and sericite.
- Only a few opaque grains all associated with quartz

veining/ribbons.
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5334 RS 236

Drillhole and Depth:  Nundroo 3  94.77-94.81 m

Hand Specimen Description:
Off-white to pink foliated coarse pegmatitic rock with

thinshclieren of biotite and garnet in the biotite garnet gneiss
that envelopes the pegmatite.

Thin Section Description:

Plagioclase  20%
K-feldspar  35% (microcline)
Quartz  20%
Biotite  10%
Garnet  10%
Apatite minor
Opaques minor
Sericite   5%

- Granoblastic to granoblastic elongate texture.
- Dominantly large anhedral skeletal microcline grains

surrounded by mosaics of polygonal equant microcline grains.
- Plagioclase appears in distinct zones or layers as sericitize

equant polygonal grains.
- Quartz mostly large ribbons 3-4 m wide made up of single

grains.
- Schlieren composed of oriented biotite which anastomose and

are intergrown with equant subhedral garnets (up to 4 mm)
with minor associated quartz and opaques.

- The foliation defined by oriented schieren, quartz ribbons
and the compositional layering within the pegmatite and
elongate quartz grains.
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5334 RS 237

Drillhole and Depth:  Nundroo 3  98.31-98.35 m

Hand Specimen Description:
Grey and pink compositionally banded moderately well foliated

quartz feldspar biotite garnet gneiss.  Banding is on a mm scale.

Thin Section Description:

Quartz  40%
Plagioclase  20%
Biotite  15%
Garnet  15%
Sericite 5-10%
Opaques   1%
Apatite minor
Carbonate minor
Sphene minor

- An inequigranular medium-grained granoblastic elongate to
anastomosing texture grainsize up to 3 mm.

- Well developed foliation defined by biotite laths, which are
intergrown with and anastomose around subhedral to anhedral
equant garnets, and alignment of elongate quartz grains and
minor quartz ribboned development.

- Compositional banding is irregular and moderately defined by
felsic rich and biotite + garnet + opaque layer on scale of
2-5 mm.

- Opaques closely associated with biotite i.e. growing along
cleavage planes and grain boundaries and with late brittle
fractures.

- Quartz is either large elongate anhedral grains up to 3 mm
which exhibit undulose extinction and DBB's or as small <0.5
m polygonal strain free grains.

- Plagioclase appears as grains of varying size <1 mm up to 3
mm which are generally anhedral with curved to embayed
boundaries. They are generally strongly sericitized.

- Apatite is closely associated with the garnet and opaques.
- Small grain of carbonate rimmed by opaques, carbonate of

unknown origin.



56

5334 RS 238

Drillhole and Depth:  Nundroo 3  104.94-104.98 m

Hand Specimen Description:
Grey-pink moderately foliated garnet-rich quartz feldspar

garnet biotite gneiss, with minor compositional banding.

Thin Section Description:

Garnet  30%
Biotite  20%
Quartz  30%
Plagioclase  10%
Sericite   5%
Opaque   5%
Apatite trace

- Medium grained inequigranular (up to 4 mm) granoblastic
elongate to weakly anastomosing texture as seen previously.

- Compositional banding - garnet + biotite + quartz + opaque
gneisses with a single 7 mm band of plagioclase + quartz +
minor biotite.

- Some quartz ribbon development most commonly in the
plagioclase quartz band.

- Minor plagioclase seen in more felsic portions of the garnet
rich gneiss.

- Plagioclase quite sericitized.
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5334 RS 240

Drillhole and Depth:  Nundroo 3  115.96-116.00 m

Hand Specimen Description:
Grey-green moderately well foliated medium-grained basic

gneiss.

Hornblende  20%
Biotite  15%
Plagioclase  45%
Carbonate   1%
Apatite minor
Epidote   3%
K-feldspar  15%
Opaques   1%
Clinopyroxene   3%
Sphene minor

- Equigranular medium-grained (0.5-1.5 mm) granoblastic
elongate texture.

- Moderately well developed fabric defined by the alignment of
anhedral elongate hornblende and biotite laths.

- Hornblendes have curved to embayed boundaries.
- Feldspars are mostly euhedral with curved & embayed

boundaries.
- Epidote are elongate euhedral grains with curved grain

boundaries.
- Clinopyroxenes are relict highly fractured euhedral grains

that appear to be replaced by hornblende, biotite and to a
lesser degree by epidote.

- Feldspars are highly sericitized.
- The rock is cross cut by two late stage carbonate veins.
- The opaques are scattered but majority are associated with

the biotite and hornblende.



58

5334 RS 242

Drillhole and Depth:  Nundroo 3  119.96-120.00 m

Hand Specimen Description:
Coarse-grained grey moderately well foliated amphibole

feldspar gneiss.

Thin Section Description:

Hornblende  25%
Plagioclase  60%
Biotite   7%
Chlorite minor
Sericite   5%
Opaques minor
Apatite minor
Sphene minor
Zircon minor

- Inequigranular coarse-grained (0.5-3.0 mm) granoblastic
elongate texture.

- Moderately well foliated defined by elongate anhedral
hornblende, with curved to embayed boundaries, and biotite
laths.

- Feldspars are generally equant and polygonal with straight to
curved boundaries but there are same zones where they are
anhedral and where new grain development is visible along the
grain boundaries.  There is minor patchy sericitization of
the feldspar.

- Apatite appears as accessory in hornblende grains.
- Opaques mostly associated with biotite and hornblende.
- Hornblendes commonly contain small round blebs of feldspar

(although may be quartz).
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5334 RS 243

Drillhole and Depth:  Nundroo 3  122.59-122.64 m

Hand Specimen Description:
Grey-green medium-grained moderately well foliated gneiss

with thin white felsic bands parallel to the foliation.

Thin Section Description:

Hornblende 30%
Biotite 15%
Plagioclase 25%
Quartz 10%
K-feldspar 20%
Sericite  5%
Apatite                      1-2%
Opaques  5%
Sphene <1%

- Medium grained (0.1-1 mm) granoblastic elongate texture.
- Moderately well developed foliation defined by alignment of

elongate anhedral hornblende, biotite lathes and occasional
slightly elongate k-feldspar grains.

- A 5 mm band parallel to the foliation in the centre of the
slide is composed almost wholly of ribbon quartz and
feldspar, but with minor biotite and opaques.

- All the quartz is confined to this band or the area
immediately surrounding it.

- The basic rock is a finer grained version of 5334 RS 242.
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5334 RS 244

Drillhole and Depth:  Nundroo 3  125.17-125.21 m

Hand Specimen Description:
Light grey-green coarse grained spotted hornblende feldspar

gneiss.

Thin Section Description:

Hornblende  20%
Biotite  10%
Plagioclase  50%
Opaques  <1%
Quartz  20%
Apatite 1-2%
Sericite minor

- Medium-grained granoblastic elongate texture with moderately
well developed fabric.

- Anhedral elongate hornblende.
- Small biotite laths.
- Most plagioclase is equant anhedral with curved boundaries

but some larger relict grains with scalloped to lobate
boundaries deformed twinning and they can be antiperthitic.

- Quartz is irregular blebs or elongate anhedral grains with
curved to lobate boundaries and more rarely as quartz
ribbons.

- Only minor sericitization of the feldspar.
- Some compositional banding on 1-5 mm scale with most quartz

in the zones devoid of hornblende.
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5334 RS 246

Drillhole and Depth: Nundroo 3  129.24-129.28 m

Hand Specimen Description:
Grey moderately well foliated quartz feldspar biotite garnet

gneiss.

Thin Section Description:

Quartz  20%
Plagioclase  40%
Biotite  20%
Garnet 10-15%
Hornblende  5-10%
Opaques  5-7%
Sericite minor
Apatite  <1%
Zircon trace

- Inequigranular medium-grained (0.5-4.0 mm) granoblastic
elongate to partly anastomosing texture.

- Biotite laths and anhedral elongate hornblende grains define
a moderately good fabric which is intergrown with, i.e.
inclusion of biotite within garnet, and anastomoses around
equant subhedral garnets.

- Anhedral blebs and elongate grains of quartz embay into the
biotite hornblende and garnet.

- Dendritic opaques grow along grain boundaries of biotite
hornblende and garnet.

- Feldspars are commonly equant vary in grainsize from (0.1-2
mm) and have curved grain boundaries. Some exhibit bent and
deformed twinning.
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5334 RS 250

Drillhole and Depth:  Nundroo 3  164.95-165.00 m

Hand Specimen Description:
A grey moderately well foliated feldspar biotite hornblende

garnet gneiss with irregular white blebs (1-3 mm across) of
quartz.

Thin Section Description:

Hornblende  10%
Biotite  20%
Plagioclase  50%
Quartz 5-10%
Garnet   5%
Opaques   5%
Sericite minor
Apatite                     accessory
Beryl minor
Zircon trace

- Medium grained inequigranular (0.2-4 mm) granoblastic
elongate is partly anastomosing texture.

- some of the opaques are elongate and mimic the shape of
biotite laths suggesting possible total replacement.

- Beryl appears as a late stage mineral anhedral equant grains
that overprint hornblende and biotite.

- Some compositional banding but quite diffuse into mafic rich
and felsic rich band.

- Quartz occurs in the felsic rich bands and generally elongate
anhedral grains.  Most quartz occurs together in small 5 mm
zones.
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5334 RS 252

Drillhole and Depth:  Nundroo 3  187.96-188.00

Hand Specimen Description:
Light grey-green well-foliated well-banded (on mm scale)

hornblende plagioclase gneiss.

Thin Section Description:

Plagioclase  55%
Quartz  20%
Hornblende  25%
Biotite  10%
Apatite                      accessory
Chlorite minor
Opaques  <1%
Sericite minor

- Medium-grained inequigranular (0.1-4.0 mm) granoblastic
elongate texture.

- Anhedral hornblende commonly contain inclusions of biotite
and occasionally plagioclase.

- Biotite laths much smaller than in previous slides.
- Plag. exhibits rare deformed twinning and occasionally

antiperthitic textures.
- Larger plagioclase grains are deformed and have totally

embayed boundaries while smaller crystals are equant with
curved boundaries.

- Quartz mostly as anhedral elongate grains often in mosaic of
predominantly quartz up to 5 mm in length.

- Bounding is evident but very discontinuous better described
as elongate clots up to 8 mm in length generally less than 4
mm in width.

- Chlorite associated with biotite.
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5334 RS 255

Drillhole and Depth:  Nundroo 3  208.75-208.79 m

Hand Specimen Description:
Light grey-green well-foliated moderately banded hornblende

plagioclase biotite gneiss.

Thin Section Description:

Plagioclase 40%
Hornblende 35%
Biotite  5%
Quartz 20%
Opaques <1%

- Same as 5334 RS 252 except slightly coarser in grainsize.



65

5334 RS 257

Drillhole and Depth:  Nundroo 3  218.86-218.90 m

Hand Specimen Description:
Dark grey-green fine-grained foliated basic gneiss cross cut

by lt. grey-pink vein which is also foliated.

Thin Section Description:

Basic Gneiss                   Vein

Hornblende             35%     Sericite             29%
Plagioclase   )        64%     Calcite               1%
Sericite      )                Plagioclase          70%
Opaque                 <1%

- Fine-grained equigranular (0.1-0.5 mm) granoblastic slightly
elongate texture.

- Fabric defined by alignment of elongate hornblende.
- Grain boundaries mostly straight to curved with triple point

junctions evident, feldspar grains are commonly polygonal.
- Opaques are associated with hornblende and appear as blebs on

the grain boundaries.
- In the vein the feldspars are somewhat larger up to 3 mm and

embayed & scalloped boundaries are larger grains are somewhat
elongate parallel to the foliation.

- Small calcite grains appear in the vein.
- Feldspars throughout the slide are highly sericitized.
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5334 RS 258

Drillhole and Depth:  Nundroo 3  229.84-229.88 m

Hand Specimen Description:
Dark green coarse grained weakly foliated amphibolite.

Thin Section Description:

Hornblende  75%
Biotite   7%
Plagioclase  )  14%
Sericite     )
Chlorite   2%
Opaques   1%
Quartz   1%
Vesuvianite minor
?Beryl minor

- Inequigranular coarse-grained granoblastic weakly elongate
texture.

- Large equant to slightly elongate hornblende grains with
interstitial plagioclase grains (0.1-0.5 mm), these grain
boundaries between hornblende and plagioclase are mostly
embayed.

- Hornblende-hornblende grain boundaries are mostly straight
occasionally curved.

- Hornblendes commonly contain round blebs of plagioclase in
them.

- The plagioclase is highly sericitized.
- Biotite occurs as lath oriented parallel to the foliation and

commonly in clots and to a lesser extent along the grain
boundaries of hornblende.

- Chlorite is commonly replacing biotite.
- Opaques generally appear along grain boundaries of hornblende

and biotite.
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5334 RS 260

Drillhole and Depth:  Nundroo 3  230.40-.44 m

Hand Specimen Description:
Grey-pink medium-grained moderately foliated quartz feldspar

biotite gneiss in contact with a green-grey medium-grained
hornblende feldspar gneiss.  there is a 5 mm contact zone of light
grey feldspar biotite hornblende gneiss.

Thin Section Description:

Felsic Gneiss                  Basic Gneiss

Plagioclase               10%  Plagioclase         60%
K-feldspar (microcline)   25%  Hornblende          15%
Biotite                    7%  Biotite             10%
Quartz                    35%  Quartz               5%
Chlorite                   2%  Sericite            10%
Opaques                    3%  Vesuvianite        minor
Sericite                  20%

Felsic Gneiss

- Medium-grained equigranular (0.2-1.0 mm) granoblastic
elongate texture.

- Moderately well-foliated with foliation defined by elongate
grains of quartz and k-feldspar and to a lesser degree by
alignment of biotite.

- The grain boundaries are generally curved and occasionally
embayed.

- Quartz exhibits undulose extinction.
- K-feldspar exhibits perthitic twinning which is commonly

deformed.
- Plagioclase is commonly highly sericitized.

Basic Gneiss

- Medium-grained inequigranular (0.2-4.0 mm) granoblastic
elongate texture.

- Large anhedral elongate hornblende grains, biotite laths and
elongate quartz grains define a good foliation.

- Large plagioclase with embayed boundaries exhibit deformed
twinning and are antiperthitic.  These are surrounded by
smaller polygonal plagioclase grains.

- The biotite anastomoses around the large plagioclase grains.
- The quartz content decreases rapidly away from the contact

with the felsic gneiss.
- The contact zone is of felsic composition dominantly quartz

ribbons (1 mm in width) with interstitial plagioclase and k-
feldspar polygonal grains.
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TABLE 1

Thin section and geochemical sample RS numbers and depths

______________________________________________________________________
___________________________

Drillhole Thin Section Depth(m) Whole Rock Depth(m) Spectrographic
Depth(m)
RS No. Silicate Analysis Analysis

RS No. RS No.
______________________________________________________________________
___________________________

1 5334 RS 142  55.15-.16 5334 RS 144  58.80-59.40 5334 RS 146  54-56
     RS 143  58.64-.69
     RS 145  59.36-.41

2      RS 150  52.00-.08      RS 151     52-53      RS 190  38-40
     RS 152  54.92-55.00      RS 158     88-89      RS

191  64-66
     RS 153  64.18-.24      RS 161    116-117      RS 192  73-75
     RS 154  65.14-.21      RS 167    160-161      RS 193  82-84
     RS 181  68.36-.40      RS 169    183-184      RS 194  96-98
     RS 155  82.93-.94      Rs 171    230-231      RS 195 107-

109
     RS 156  84.12-.18      RS 176    252-253      RS 196 119-

121
     RS  89  120.4
     RS  90  126.8

     RS 157  88.58-.66      RS 178    263-264      RS 197 138-
140

     RS 160 116.42-.49      RS 208    293-294      RS 198 149-
151

     RS  93  153.0
     RS 159 122.50-.56      RS 213    307-308      RS 199 176-

178
     RS 162 126.09-.13      RS 217    320-321      RS 200 194-

196
     RS 163 130.15-.18      RS 221    339-340      RS 201 205-

207
     RS 164 130.22-.26      RS 222 348.10-349      RS 202 221-

223
     RS 182 132.76-.80      RS 226    359-360      RS 203 242-

244
     RS 165 146.45-.49      RS 204 250-

252
     RS 205 272-

274
     RS 166 160.00-.05      RS 206 282-

284
     RS 183 160.62-.67      RS 215 312-14
     RS 168 183.70-.75      RS 229 373-75
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     RS 184 198.64-.69
     RS 185 209.35-.39
     RS 170 230.12-.20
     RS 172 243.23-.28
     RS 186 245.25-.30
     RS 173 246.50-.55
     RS 174 250.56-.63
     RS 175 252.82-.90
     RS 187 261.77-.81
     RS 177 263.62-.69
     RS 189 265.62-.67
     RS 179 273.18-.25
     RS 180 278.30-.34
     RS 207 293.94-.98
     RS 209 295.19-.23
     RS 210 295.27-.31
     RS 211 298.26-.31
     RS 212 300.90-.98
     RS 214 307.71-.76
     RS 216 317.87-.94
     RS 218 320.88-.92
     RS 219 331.26-.32
     RS 220 339.13-.18
     RS 223 348.44-.49
     RS 224 353.90-.95
     RS 225 359.32-.37
     Rs 227 367.13-.17
     RS 228 374.42-.46

3      RS 230  72.08-.13      RS 231     72-73      RS 233  80-82
     RS 232  78.25-.30      RS 239    104-105      RS 248 143-

145
     RS 234  93.40-.44      RS 241    115-116      RS 249 155-

157
     RS 235  93.46-.50      RS 245    124-126      RS 254 197-

199
     RS 236  94.77-.81      RS 247    129-130
     RS 237  98.31-.35      RS 251    164-165
     RS 238 104.94-.95
     RS 240 115.96-116.0      RS 253    187-188
     RS 242 119.96-120.0      RS 256 207.77-208.79
     RS 243 122.59-.64      RS 259 228.87-229.88
     RS 244 125.17-.21
     RS 246 129.24-.28
     RS 250 164.95-168.0
     RS 252 187.96-188.0
     RS 255 208.78-208.79
     RS 257 218.86-.90
     RS 258 229.84-.88
     RS 260 230.40-.44
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TABLE 3

Relationship between rock unit, lithological group, geochemistry and possible  protolith

_____________________________________________________________________________________
__________________________

Drillhole Depth(m) RS No.SiO2 CaO Na2ONi + Rock Unit Lithological Lithological Possible
 +  + Cr(ppm) Group (text)   Group Protolith
MgO% K2O% (diagrams)

_____________________________________________________________________________________
__________________________

 5334
1     54-56 RS146   -   -   -  156 q+p+b+g+h gneiss     (1)     6

Sediment &
basic

igneous
layer

 58.80-59.40 RS144 65.30  6.53 5.34   66 q+p+b+g
gneiss     (1)     6 sediment

2     38-40 RS190   -   -  -   60 p+h+b+py gneiss     (2)     2
basic igneous
    52-53 RS151 46.2 12.87 4.55   83 p+h+b+py gneiss      "     2

     "
    64-66 RS191   -   -  -  156 p+ph+h+g gneiss      "     2

     "
    73-75 RS192   -   -  -  206 p+py+h gneiss      "     2       "
    82-84 RS193   -   -  -  165 h+p gneiss      "     2       "
    88-89 RS158 48.4 18.95 3.74  341 h+py+p gneiss      "     1       "
    96-98 RS194   -   -  -  615 p+ph+h gneiss      "     2       "
   107-109 RS195   -   -  -  115 h+p+py gneiss      "     1       "
   116-117 RS161 49.50 24.70 2.32  807 h+p+py gneiss     "

   1       "
   119-121 RS196   -   -  -  420 h+p+py gneiss      "     1       "
    120.4 RS89   -   -  - 1400 h+p+py gneiss      "     1       "
    126.8 RS90   -   -  -  800 p+h+py+g gneiss      "     2

     "
   138-140 RS197   -   -  -  155 p+py+h+g gneiss      "     2

     "
    138.8 RS91   -   -  -  250 p+py+h+g gneiss      "     2

     "
    147.9 RS92   -   -  -  250 q+kf+p     7 pegmatite
   149-151 RS198   -   -  -  156 p+py+h+g gneiss      "     2
basic igneous
    153.0 RS93   -   -  -  250 p+py+h+g gneiss      "     2

     "
   160-161 RS167 48.70 17.20 3.03  208 p+py+h+g gneiss

    "     2       "
   176-178 RS199   -   -  -  155 p+py+h+g gneiss      "     3

     "
   183-184 RS169 59.30  9.69 4.73  125 p+py+j gneiss      "
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   3       "
   194-196 RS200   -   -  -  105 p+py+h gneiss      "     2       "
   205-207 RS201   -   -  -  210 p+py+h+g gneiss      "     2

     "
   221-223 RS202   -   -  -  210 p+h+py gneiss      "     1       "
   230-231 RS171 47.90 20.70 3.45  507 p+py+h gneiss     "

   2       "
   242-244 RS203   -   -  -  100 p+py+g+h gneiss      "     1

     "
   250-252 RS204   -   -  -  106 p+py+h+g      "     2       "
   252-253 RS176 48.50 16.0 4.45  183 p+py+h gneiss     (2)

   2 basic igneous
(pegmatitic)

   263-264 RS178 50.00 15.30 4.05  107 p+py+h gneiss     "
   2 basic igneous

   272-274 RS205   -   -  -  155 q+p     7 pegmatite
   282-284 RS206   -   -  -  100 p+py+h+g gneiss      "     2
basic igneous
   293-294 RS208 47.80 16.95 3.28   91 h+p+q gneiss      "

   2       "
   307-308 RS213 48.70 20.20 2.87  526 p+py+h+g gneiss

    "     2       "
   312-314 RS215   -   -  -  150 q+kf+p+g+b gneiss     (3)     6
sediment
   320-321 RS217 67.00  3.36 7.26  111 q+kf+p+g+b gneiss      "

   6       "
   339-340 RS221 69.10  2.74 8.19  119 q+kf+p+g+s gneiss      "

   6       "
348.10-349 RS222 50.60 15.35 2.82  288 p+py+q+h

gneiss     (2)     2 basic igneous
   359-360 RS226 64.30  5.30 5.84  234 q+p+b+g+h gneiss     (3)

   6 sediment
   373-375 RS229   -   -  -  160 q+p+b+g+h gneiss      "     6
sediment +

basic
igneous

layer

3     72-73 RS231 55.29  4.85 5.13   95 g+q+b+kf+p gneiss     (4)
   5 intermediate

igneous
    80-82 RS233   -   -  -  200 q+g+kf+p+b gneiss      "     5

     "
   104-105 RS239 52.45  7.39 1.73  110 g+q+b+p gneiss      "

   5       "
   115-116 RS241 46.62 12.73 6.93   85 p+h+b+py gneiss
    2 basic dyke
   125-126 RS245 56.10  8.99 6.22   55 p+h+b+q gneiss     (5)

   4 intermediate
igneous

   129-130 RS247 56.00  7.89 5.78   80 p+b+h+g+q gneiss      "
   4       "

   143-145 RS248   -   -  -  100 p+h+b+q gneiss      "     4       "
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   155-157 RS249   -   -  -  160 p+b+h+g+q gneiss      "     4
     "

   164-165 RS251 55.26  7.43 5.70   95 p+b+h+g+q gneiss      "
   4       "

   187-188 RS253 56.16  9.49 6.24   85 p+h+b+q gneiss      "
   4       "

   197-199 RS254   -   -  -   80 p+h+b gneiss      "     4       "
207.77-208.79 RS256 50.09 12.82 5.90   65 p+h+q+b gneiss

    "     2 basic igneous
228.87-229.88 RS259 40.68 18.33 4.39  105 h+p+b

gneiss      "     1 basic igneous
(hornblende segregation)
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KEY:

p     plagioclase           q    quartz
py    pyroxene              g    garnet
h     hornblende            kf   potassium feldspar
b     biotite               s    sillimanite

Lithological Grouping (diagrams)

Symbol Rock Unit Modifer

1 Basic melanocratic (contains 0-30%
plagioclase)

2 Basic mesocratic (contains 35-65%
plagioclase)

3 Basic leucocratic (contains 65-70%
plagioclase)

4 Basic intermediate (contains
plagioclase + quartz)

5 Basic intermediate (contains
plagioclase + quartz +
abundant garnet)

6 Acid (quartz, potassium feldspar,
plagioclase, biotite, garnet
gneiss)

7 Pegmatites

Lithological Grouping (text)

see pages 13-26.
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Black plsoliths with laminotad red halos (,3-IOm m ).
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indurated w hite  chips of sandy limestona. -
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stone. T ra c e  m ilio lid s T h in  in te rb ed s  (*3mm) o f w ell s o r te d ,  f in e -g ra in e d  s a n d  
on e ro s io n a l b a s e , s lightly  c a lc a re o u s  w ith  m ud m atriV .
S and y l IO-55Yo), fine to v a r y  f in e -g r a in e d  skelatal g ra in s to n e / packstone _  
S c a lte r a d  a lgal bodies skeletal f ra g m e n ts .

Pale g re y , fine to v e r y  f in e d -g r a in e d , p o ro u s,sk e le ta l g ra in sto n e /p a cksto n e . 
T r a c e  g la u c o n ite  M in o r q u a rtz. < 2 -5 % . —

G re e n is h  g r e y ,  m o d e ra te ly  in d u ra te d , c a lc a re o u s  m udstone to v e r y  f in e - 
g ra in a d  s a n d s to n e  Glauconitic. Contains s p o n ge  spiculas —

Pale g r a y  b ro w n , v e ry  friable , v e r y  f in e -g ra in e d  , skeletal g ra in s to n e  . *■ 25%
q u a rtz. Spicular. Increase qu a rtz at bottom  35Yo
Pale g re y  , v e r y  f in e -g ra in e d , skeletal, g lauconitic, b ryo zo o l w ackestone to 
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brachiopods.
Pala g re y  , v e r y  fina to f  in e -g ra in a d  , glauconitic, b ry o z o o l w ack a slo n e . local 
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o f v e ry  d a r k ,  o r g a n ic  'r i c h '  m ud.
G ra y  in d u ra te d , ske la ta l, b ry o zo a l packstone to m udstone. Locally glauconitic _
smoll b rachiop ods
G re y  g r e e n , v e r y  g lo u c o n itic , s a n d y , ska letol, r ic h ly  b ry o z o a l packstone to 
w a c k e s to n e . 5 -2 0 %  m e d iu m -g ra in e d  q u a rtz .
B lo c k , c a rb o n a c e o u s , p a rtly  p y r it ic ,  silty  c la y . T h in , c o a r s a  - g r a in e d . p o o rly  
sor tad s a n d y  lenses
Pale g re y  , s a n d y  c la y  w ith  m in o r  m u s c o v ite . W a o th o ra d  b a s e m e n t.
Pale g r e y  - g re e n , g r it ty  c la y  W e a th e re d  b a s e m e n t.
Rale g re y , g r i l t y  c la y

P ole g r e y -g r e e n ,  g r it ty  cloy. 

Pala g re y  - g ro a n , g r i t t y  clay.

Pinkish g r e y ,  c o a r s e -g r a in e d , p o rp h y ro b la s t ic  q u a r t z -f a ld s p a r -b io t it a  -  _
g a rn e t- m e g n o tite  g n e is s .
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Calcretcd, orange-brown and pink very fine- groined , moderately- wall sorted —
calcarcnitc or grainstone with 5-20%  very fine to silt size quartz grains.
Black pisoliths with laminated red halos (.3 -10mm).
oranga - brown, portly calcareous, vary fine-grained , well sorted , friable sandstone!

p>ole brown, calcareous, muddy, very ; fine-grained , well sorted sand. 10% 
indurated white chips of sandy limestone. —
white, indurated, vary f in e -g ra in e d , recrysta llized  limestone. Slightly sandy in 
part. ;;

Brown, medium - grained, well sorted,; recrystallized, indurated, skeletal grain- ~  
stone. Trace miliolids. Thin interbeds fcSmrn) of well sorted , fine-grained sand  
on erosional base, slightly calcareous with mud matriV.
Sandy 110-55% ), fine to very fin e -g ra in e d  skeletal grainstone/packstone. — 
S ca tte red  algal bodies skeletal fragm ents.

Pole grey, fine to very fin ed -g ra in ed , porous, skeletal g rainstone/pack stona. 
T race  glauconite . Minor q u artz  <  2 - 5 ° / c , .  ~

Greenish g re y , m oderately indurated, calcareous mudstone to very  fine­
grained sandstone.Glauconitic. Contains sponge spicules. —

Pale g rey  brown, very friable, very  f in e -g ra in e d , skeletal g ra in s to n e. ^2.5% 
quartz. Spicular. Increase quartz at bottom 35%. _
Pale grey , very  fine-grained, skaletal, glauconitic, bryozool wackas+one to 
mudstone. T ra c e  gastropod , bivalve ;or brachbpod fragm ents. Glauconitic.

Pole grey, very fine-g ra ined wackastonc to mudstone.

Pale g re y , very fine-gra ined , glauconitic, bryozool, wackastono to m udstone. _
With 25°/o coarse grainstone fragments.Trace molluscs, bivalve and 
brachfopods.
Pale g re y , very fine to f in e -g ra in e d , glauconitic, bryozoal wackastonc, local 
mudstone and pockstone. —
D arker g r e y , very fin e-g ra in ed  skeleta l, glauconitic wackastonc with patches 
of very  d a rk , organic 'r ic h ' mud.
Gray indurated, skelatal, bryozoal packstone to mudstone. Locally glauconitic -  
smoll brochiop<ais
Grey g reen , very  glauconitic, sandy, skeletal, rich ly  bryozoal packstone to 
w ackastonc. 5*20%  medium-grained q u artz .
Black, carbonaceous, p a rty  p yritic , silty clay. Thin, co a rse  - g ro in ed , poorly -  
sorted sandy lenses.
Pale grey , sandy clay with m inor m uscoviia.. W eathered basem ent.
Pale g re y -g re e n , g ritty  c la y . W ea th ared  basem ent- 
Pale grey, g ritty  clay

Pale g re y -g re e n , g ritty  cloy. 

Pale grey - green , g ritty  clay.

Pinkish grey , co arse -g ra in ed , porphyroblastic  q u a rtz -fe ld s p a r-b io titc  
garnet- . magnatit<z. gneiss. _ >

SHEET...1...OF...1.

PLAN N° S20165

. L?.•rfM*-'

MF 179



N
or

m
al

is
ed

 
va

lu
es

 
_ 

N
or

m
al

is
ed

 
va

lu
es

 
N

or
m

al
is

ed
 

va
lu

es

I



*

FIG. 8
' DEPARTMENT OF MINES AND ENERGY 

= =  SOUTH AUSTRALIA____________________

NUNDROO ROTARY DRILLHOLES

TRAVERSE 1
GROUND MAGNETIC PROFILE (REGION 2 )

COMPH.EO

A. M artin C.O.O. DATE
DRAWN

£. Co/abio scale graph

DATE
1 2 /5 /8 8

PLAN NUMBER

S 20154CHECKED



■+
6/

+
DEPARTMENT OF MINES AND ENERGY-SOUTH AUSTRALIA

NUNDROO NRD - I
DEPTH<. ,4.1- l.fP............ INCLINATION'.. 90.*

LOGGED BY'. A,R,M, r  OATS'.1907. . DRN' . . .

iu =
S i

DEPTH
(m)

GRAPHIC
LOG

T T T
C *Q

: c

/o —

DESCRIPTION

ss?tosstV Z t z ft  X O fM A  T/O / / — fo r a //o /s t fc  c o f r e f e e / o o c f /o a /fe . c o /f/t 
scatfefcc/ quorfz yro//r&

AfuuA/i&tMtz/AfzsT'&rz -  tof/fe. fa ye/foco //too fa rosy S/sto-oro/aod  
pocArsfaas /ofer-fsc/dkc/ coffo ojft/fc> cosAanoc&cu/s aoud, 
f>£COSr?es y/t7CSCOr?/f/C. o f  A oSS.

w/aso/t s/oxf z/xtjrsroA'z -  frAo/tf yrcosr cfy co/f/r approx. *ot 
very f/ao yfo/>roat /V» f/rrs yro/rroat tpotorfx yrofos.

— k fjo k /  y f o c r r  f a  o r o r y o  s o n c / y  o f a y .

/*5fxr-/tz/tzo axssAfZAtf - c/ofk rec/ fro  ton c'/ay <av /f/r scoff croc/ 
oayo/or paorfjc grc?/r?s oa<f orof/c. yro/r?s rory/foy tS/xOi

4 S
- S.O.S. T r/ftx a  cax*r’x z x  -  s>7 fo r/a y e  reef o b rft y r o y  y o o r f z  +- p / o y  r f & f r

o p x  r  y a f  r  s / ff  y r> r/o » orxsf q f x  r-p /og r  S so f r  y r t f  y o e / S s .

C  -  CQ/cOr«ous 
G -glauconitic.

Sheet..).. of ...J... 
Plon N ? S 2 0 I2 9

MF 165





[DEPARTMENT OF MINES AND ENERGY-SOUTH AUSTRALIA

NUNDROO N R D - 3

|depth graphic
I LOG ,

DEPTH ’ • « :3 2 m .........  INCLINATION*.. 90*.

LOGGED BY*. A.R.M.. . DATE* .190.7 DRN*

DESCRIPTION

5

/£>

&*’'&?**'* r/r# so/MArso* - _ • j, ,  ------------------- ---------------------- -----------------

r 4" " '  • “ % * & ■ - « » « ! « ,  - f f i ,  j % „  „  .

3 0 -
B riC A  ra t* '  0r0r?9a  C h yx y  s o n d  o rx j s a n d y  c/Oy 

h/'*A r//£f?££> & ^s£A *£ ,v r

& .aM

S o -

* CKfkonzous 

G  ~ gfouaonifi'c

MF 165
| Sheet..!.. of . I 
Plan N? S 20131





4
6

/4

D E P A R T M E N T  O F  M IN E S  A N D  E N E R G Y - S O U T H  A U S T R A L I A

NUNDROO- NRD 5
DEPTH' .45 .8m...........  INCLINATION.. 9P*.

LOGGED BY=. a ,RM, . . DATEU987. . DRN: . . . .

UJ —
e>z 
<=»

DEPTH
(m)

GRAPHIC
LOG

c *o

DESCRIPTION

K
"i i 1 r 
I L - L , -------- ■

/o  —

• m

Jfo-
~T~ -) I —

3 0

■4-0—

S O #

SO—

1

S S / o g s IVAr e x  s v * A tA r / a # - t a r o *  c a / c / e fo c /  aeo//i7 A/As..

A ft'j./A xao x  4 /A fs s ro A fS  -  or& sfpe. re c ry a Z o /Z /ire e ^  o so / agc/
yro/r?sZos?&  r o  to Z z/r 00^7^ 7,00 Jco/Z trroc/ Q ts o s Z z
y / ’o/'/rs. *

y Z c y  cor/>0 s?aace>us cvby oskZ  Z>e?/z/ 
rffc ry s ta ///*< T c Z  a j /7/Z e , r/s re . y /& /A e c / y o c A ’sZ o /re ,.

iv s a s o s  & t/A S  4 /A4SSTOA/* ZyZ?Z y r t? c *7  o s x / y r e y  g ^ z S o a g c c g u s  
S orta/y d / a y  &acZ  ZoZoZ/y ZecrysZ&Z//jgoaf ------------------  --- -------------- - / -

- A /y o x o a / /n y m e a Z s .

-  6 /yox 0 0 / fzay/**c/7Zs- 

A*ddZ bdocAA S & src/y O /b y.

y rs z  r/?/r/?jrz> G A S S A fS A rr -  ro c / S rtx v *?  o a J  avchazc  s a r x /y  a A n / 
UJ/ZJr ostyes/aA S o s c a o c a Z fza y f> 7d * 7Z j  *

? AH/ZGA ZA/SG  OOMAASA ~ y /s rA  &s?<S y re < s  CoctASG. Z o  AeztJ c o o n re -  
j a o / agc /  A ? /y /*7o //Z c . *

C  - c o t o r e o o s  

G - glauconitic

Sheet ,.l... of ...J... 
Plon N? S 2 01 33

MF 165





Z1
Z>

(DEPARTMENT OF MINES AND ENERGY-SOUTH AUSTRALIA

NUNDROO N R D - 7
D E P T H  = !l.8 ; 7 m ..............  INCLINATION:. . S O -

LOGGED BY'. A.R.M, . DATE-1987 . DRN:

Itli
o

l<

DEPTH
(m)

GRAPHIC
LOG

c  *g

*  G  ■ c o t e r z o u s

G  - g/oucon/fi'c.

DESCRIPTION

T~ )

* a
r £ r

/o — 2^

X 7 T

1 7 1  •
20 • r

1
r r x

30 —

I
£0 -

*

/OO—

5

//0 —

A O .//.

AOAMAr/OZZ - Z/bZ*Z y»/a#Z>racas* ZrarcS 
co/crffSctZ O S O ///7  aro/srjgfoa* <SOs7Z?Z/*s a  y O a sI/S ^ g ^ a y  
Zrags**er*Z uj/ZZ, ca/k/Zc SsZ/eg Z,aos Z/oẐ s. ( 7 7 7 ^  cZ/a/7 7 zeZJ
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Catenated, orange -  brown and pink very fine- grained, moderately- wall sorted ”  
calcarenita or grainstone with 5-'20% , vary fine to silt size- quartz grains.
Block pisoliths with laminotod red halos ( 3 - 10mm).
oronga - brown, portly calcareous,,vary fine-grained , well sorted, friable sandstone!

pale brown, calcareous, muddy, vary fina-grained, wall sort ad sand. IO% 
indurated wbita chips of sandy limestone. —
white, indurated, very fine -gra ined, necrystallized limestone. Slightly sandy In 
part.

Brown, medium - grained, well sorted, recrystallized, indurated, skelatal gra in - 
stone-Trace miliolids Thin interbeds (*5mm) of well sorted, fine-grained sand 
on erosional base, slightly calcareous with mud matrix-.
Sandy 110-55% ),  fine to vary fin e -g ra in e d  skeletal grainstone / packs tone. 
Scattered algal bodies skeletal fragm ents.

Pale grey, fine to vary fined-grained, porous,skeletal grainstone/pockstone. 
Tra c e  glauconite Minor quartz <■  2-5%.

Greenish g re y , moderately indurated, calcareous mudstone to very  fine­
grained sandstone.Glauconitic. Contains sponge spiculas.

Pale g re y  brown, very friable, ve ry  fina-grainad , skeletal grainstone . *25% 
quartz. Spicular. Increase quartz at bottom 35%.
Pale grey , va ry  fine-grained, skalatal, glauconitic, bryozool wackas+ona to 

. mudstone. T ra c e  gastropod , bivalve o r  brachdpod fragm ents. Glauconitic.

Pale grey, vary fine-grained wackastona to mudstone.

Pale g re y , very fine-grained, glauconitic, bryozool, wackastona to m udstone. _I
With 25% coarse  grainstone fragm ents.Trace molluscs, bivalve and 
brachiopods.
Pale g r a y , very fine to fine -g ra in e d , glauconitic, bryozool wackastona, local 
mudstone and pockstone. —
Darker gray , very fine-grained skeletal, glauconitic wackastona with potehes 
of very d a rk , organic 'r ic h ' mud.
Gray indurated, skalatal, bryozoal pockstone to mudstone. Locally glauconitic —  
smol I brochio pods
Grey green, v a ry  glauconitic, sandy, skeletal, richly  bryozoal pockstone to 
wockestone. 5 -2 0%  medium-groined quartz..
Block, carbonoceous, partly pyritic , silty clay. Th in , co a rsa  - g ro in e d , poorly 
sorted sandy looses-
Pala grey , sandy clay with m inor m uscovite . Waatherad basement.
Pale grey - green, gritty clay. W eatharad basaonent 
Rala gray, gritty  clay

Pale g re y -g re e ff; gritty cloy. 

Pala gray - groan, gritty  cloy.

Pinkish grey , coarse - grained, porphyrobiastic q ua rtz -fa ld sp a r-b io titc  -  
garnat- magnatitc gneiss.
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C r e a m  r c c r y s f o l l i z e d  v e r y  f i n e  a r a i n e d  a r a i n s f o n s  w i j h  2 0 - 3 0 %  © i\J  Jo v e r y  

f i n e  g r a i n e d  J r a n s l u c e n J  © u b a n c ^ u l a r  o j u a r j z .  '

P i n l a .  J o  o r o n o e  b r o w n  c a l c a r e o u s  m u d s j o n e  o o n j a i n i n q  a  l o w  b u j  p e r s i s j e n j  

c o n j e n j  o f  a l a u c o n i j e -  a n d  I O  %  o f  f i n ®  O f r a i n e d  s u b r o u n d e d  q u a r j z .  

M u d s ] o n e  c o n j a i n e .  1 h m  m j e r b e d s  o f  c r e a m  v e r y  f i n e  a r a i n e d  r o o r y s l a U i z c d  
l l m e s j o n e -  '  ) '

P o l ®  t j r e e n  1 o  o r o n o e  -  b r o w n  q l a u o o n i j i c .  v e r y  f  i n e  a r o ' m e d  q u a r j z  s a n d  w i l n  
- c a l c a r e o u s  m u d  r o a f r i x .  >

■ 3 2 - 7 5 - 3 3  r r ,  

• 3 5 - 7 5  m  

- 3 8  5 m ---------

D a r k ,  r - e d  -  b r o w n  J o  o r o n a e - b r o w n  v e r y  w e o j h e r e d  a n e i s s ,  w i t h  r e l i c j  q u a r t z  
a n d  m i c a .  1 i \ l

5 4  -Orn

• 3 3 -  6 m

I n j  o r  l a y  a .  r e d  f i n e  J o  v e r y  c o a r s e  a r a i n e d  m a a n e j i j i o  a n d  p o r p h y  r o b l a s j i o  q u a r j z  

f e l d s p a r  a m p h i b o l e  c j u a r f z  q a r n e j  ^ b i o j i j e  q n e i s s .  '  '
J

_ _____ ___________________________Enclosure 2
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XZOvZIZ

tod' -LiV'-l
Sl-Om

a-.
bz 19-Gm

Calcrcfe-. Red - brown, fine grained , cira’ins^one which contoins a 'low pcrcenfaga of very 
.fine grained guarfz. > 1 1 ‘ '
Cream  consolidated ca lca re o u s  rhudsfone fa v e ry  fin®  Q ra lncd  reory©faUizcad 
llme/S-fone w ild  10-2O f/o o f si If fo ve ry  ^ine C jrained g u a rfz  sand.

C ream  jo a raen  -jo yellow brown fine -  ara ined  recrye/a llized glauconific- limestone. 
Sample conta ins !0 8o of olive careen fo b lack. g laLcon lje  and 10-20%) o f very 
fin e  g u a rfz  sa n d . _ '

Dark red - brown c lay, parfia ily  very in d u ra te d  by iro n  o x id e s , plus \0% of 
ve ry  coa rse  grained g u a rfz  and -5-1 o% o f f in e  g ra ined  marine fife .

_3G-Qm 
- 3G-G5rn No sample

Fresh grey and w h ip  medium to coarse a rained , poorly  banded , fo liated , plaaioclase, 
amphlbole b lo fife , pyroxene, magmefife gneiss. Irre g u la r feldsic segregations a r c  
parfia lly  d isco rdan f and range up fa 3orVi fhioto.. A c c e s s a ry  sulphide; Amphlbole 

most abundant m a fio  m inera l-

—{— S8-9m

- <21-18 m 
G2-4rn

- 05-5m
- GC-Sm

■71-2m

•77-77m

. 83-3 m 
65-ftm

P e g m a f i f i c .  f e l d s p a r  b l o f i f e  o h l o r i f e  o r n p h ’\ b o t e  g n e i s s .

Pinto discordanf fe ldsic- pegrnaftfc oonfainlng coarse grained mica and amphibo\c. 
Well banded, am ph ibo le  r id n ,  piaglocla&c, amphlbole , p y ro xe n e  ane iss .
Finely bonded, pyroxene  r ic h ,  p ldgloclasa, pyroxene  /am ph lbo le  , m a g n e fif io

Bonded, p y ro x e n e  r ic h , basic w ith  |hin concordop  feldsic. pagrna f\fe .

Less well banded-, p y ro x e n e  r ic h  basic gneiss, wifh p a rfia ily  • d iscordant feidsio 
pegm afife- J

Medium fa coorse grained^ poorly  banded , am phibo lc r ic h  basic gneiss.

Coarse 
Well bard

4- —F
S8 -!8 m _
89-35nn
91-Obm

g r a i n e d  p i n t o  p o g m a f f e .
bed o recn  - arey and whit® plagioclase omphibole pvoroKCn® ane iss  w ifh  
Q reJ ac icu la r ■'biotiie. I ' ‘

u re e n -  ghc2y/ pyroxene r ie L  basic aneiss-, medium To cou rse  arained- 
Poorly banded ya massive amphi bole J rich  basic gncis>3 , contain® ac ieu lar bio fit®

S4-7m

IOo-7-bm
■ 102-4 m

s ilve ry  q r 
G re c r l-  

- Poorly I 
p o o r '  pegmafi fe 

-D iscordant co a rse  gra ined pinto pegm afife . 
pyroxene r ic h  bas ic  gneiss, disrupt<zd by plagioclase r ic h  pegm afife  bands ond

Grey, bonded, piagiaefaea, p y ro x e n e ,o m p h ib o \e  m agnefife  gneiss.

Pinl<c pagmafifG. cssenfiaH y c o n c o rd a n t-

Mafic r ic h ,  g re y  ~ grcer-i , poon |y  bonded |o m a s s iv e ^  p lag ioc lase  , a m p h lb o le , 

p y ro x e n e , m a g na fi J ic> g n e is s  disrupted, in pa rt '° 'j f^ d & io  velniefe. ond zones.

120-8  m Accessor'
G re

7
■y , bonded, plagiocia-se, p y ro x e n e , omphibole- m agnefife Q'n u ss .

P'QT 0°'0Se' r '°h  P ^ QV>1e&.
G reen w ell bonded Omphibole nioh bos lc  ancles, Pink- c a rn e t con\en\ 

IdO-lm - !50-4m—j abundon}- J >•- J '
low Ta

S h e a r zona.

- 13S-25 m

74 7 .—ifiil

Grey, well banded, fin e  gra ined , fe ld s p a r, pyroxene , omphibole gneiss w 'fh low o p r  
net content- G linopyroxene ric-b zone (pale oreen) contain ( pa\o b ro w n ) 
o rthopyroxene- G ne iss con ta ins mono abundan t plopioclaee.
Pale p rey - p re en  % white , fine  (grained, w ell banded, p lap iao lase , p y ro x e n e , 

om phibo le , a a rn c t , m a a ne fite  Qneiss w '^h abundc in f feldspan cxentenf • G arne t 
low to rmoderdt® abundance . Gneiss Cut by fekdsio velnlets Qnd coarse a ra in e d

____fild a ic  zones  oon|oinincy p y ro x e n e  anal a m p h ib o lc .

147’ lm -148 m —Jp- Well bonded, p re e n  and whit® , am phlbole r ic h ,  basic- Nlear poojmafit® pr1®-"'6 
149-2m \ L \  c o n ta in s  acficu'lar biotit<2 - ! *

145-55m

IC-d-am-
-t-------1-------r

ISS

151-4 m - 152-1 rn 
155- 5>m - 154-8m-

!5G-4m 

- 158-dm

Pink, m assive, d is c o rd a n t peam afitp -
) am phi-bole  r icDario q r c c n ,  banded. oh basic aneiss,.or

t fine- o rc in e d , well banded , pyroxene- r ic h  basic- ancisS. G a rn e t 
locally a b u n d a n t ^ J
D i s c o r d a n t  w h i l e  p s o m a f i t e .
G>rczy  ̂ banded  , py rxcXxtore- toiclo b<

L_
l&l-4m-

l85-85fn

1610-

b o s i o  a n e i s s .

G re e n  ond whiita. a rn p h ib a lo  r io b  o rse iss- 
Oi&c-ordanJ pinVc p a a rn a jile . ' '
G rcon - b la o b , omphrWole r ic h  pneies, d is ru p te d  ir - re y c la r iy  by fo ld :

G o rn c j con ten t low-  ̂ ^

-----Bonded, o r ^ y  -  Q rsfeD} pig9io&\as% pyroTG Dg.^ a m p h lb o l© , a a rn g b  hhaaRst'ite
QncisS, G a r re t  oon ten t abundant- Fel-asio- zones up to 2om t-hlcle. ‘

- IFeldsic pezomeni \<z, '
- O i s c o r d a n p  f e i d s i o  p e c j m Q | i t o -
Wh’fe  |o a rc y  - o rc e n ,  f in e  fo m e d iu m  a ra ira d  w e ll b o n d e d , ploCsioclase, 

p y ro x e n e , a m p h lb o le , n a r n f  , rra an e t'lt <̂' pneiss. Gar-nef m odera te  y °  °b u n d a n t.
Fcldsie r ic h  b a rd s  2 >mrh jo 2 ome>. '
D i s c o r d a n t  f e l d s i c  p e y m a t i j e -

o c lo se , py ro xen e , o m p h ib o le , macjnef'te- fn e iss .

G rdy - cprezn well banded, p lap iootase , py re x e n s ,  am phi bole, pornoy > 
mopncfije pnelss, G a m e f m odera te  t°  abundant- Felasio b o n d s  

persist mm to 2 crns th ick . -
Banded, basic aneies with moderot® ]o abundant a a rn c t  and t^ in  d isco rdan t 
fe lds ic  zones. 1 / 1
M otjled, pyroxene  r ic h  b a s ic  <pneis& , w i|h  r if le  or no parne-t-

Finely banded , plaoioclaso , pyroxene, amphi bole, parnat, maanafi ta, aneiss - Garnet 
2 0 0 -4 5 m localfy abundirt- J P 1  f  M i f
2 o i'8 m  Banded mafio gneiss confa in ina  Iffl® yarnof.

•̂  “ ~ - o rc y , banded t°  poorly ^bonded, ploqioclqse, om ph ibo le , py roxene ,mQQnefitc 
ia rna t con ten t v a r ie s /G n e is s  booorniny m o re  rnafic- r ic h -  ^

IS7-45m- 187'©Om 

I31-25m J 

194 - 3 m 

137- 46m

-4- 4F

4 -

- 20G-7m -

• 2l4-5m -

-2 I3 -D2 m

- 2 20 - 13m  -

- 228-Om- 

' 231-1 m

- 2374m —

• 242 -05m

- 245-2m

.249-5Gm.

■2b2m 
253-25 m

- 2GO-35m

Green - 
preiss.

re xe n e  aneiss. Poorly banded,
oh  co n ta in  g a rn e t• ^Feidsio

G reen- bloclc m a fic  r ic h ,  p laa ioclosa, am phi bote, pyr 
with fh in interlayers o f fe ld s ic ;<yneiss A !O om s w h i 
zonae, m ay  be  p a r t ia l ly  d isoordonj-

B road ly banded (m m  jo !5cm s) a rnph ibo le  r ic h  basic aneiss interloyered w ifh  
fe idsio/cjneiss w h ich  contains r>a pornet-

Feidsio r ic h  qneibS-
T

rr-,"

27i-7m —

■ 2 7 4 -2 7m

— Green -  block. , p o o rly  bonded fo m a ss ive ,, omphibole- r ich  m a f io  cynei 

Feidsio r ic h  ane iss .
poo rly  bonded  to m o ss lve , yreen fo b lo c lc , om ph ibo le  r ic h  m a f io  <yneiss

..Pole a re y , fine  o ra l n e d , banded, fe ldspar, pyroxene , om phibole aneiss. Both dino 
and o r th o p y re x e k e  o ccu r. Th in  fo ide ie  in fe r la y e r a re  parfiaily^ d is c o rd a n f-

Green ond w hi t*2- j d isf inof ive ly  bandezd , fe ld s p a r, a m p h lb o le , py roxanG , maanaf- 
it<2-, epeiss. Coarse- proined adjaoenf fo pec^mofife.
Discordont pink, (potash feldspar rich") pepmofife-
Green and w h ite  ; fine ly banded, feldspar, pyroxene, omphibole, aarne], aneiss 
('omphibole less Qbundont )• h
Green fo p rey, banded, fe ldspar, am  ph i b o h  , py ro x e n e , anei&O c o n fa ln in c j lif\le
o r  no a a rn G f. ' *

~  Feidsio Idyor
— G rey, poorly  bonded, p y ro xe n e  r ic h  a n e is s .
— Discordanf plaaiocla&e mioh pZQ m afife l

G re y , banded fa  well banded , ^plaaioclase , a m p h lb o le , py ro xen e , maopeVh'2' 
gne iss. ' ' ' )
Fbrtio lly  d isoordant w h ife  pecyma\ifo•

Grey, finely bonded fo well bonded, p lagiooloclose, pyroxene am phlbole, m agna f ife  
Cjne'tss wifh a cce sso ry  Cfornef and sulphide.. '  ^

— G rey, banded, p y ro x e n e  r ic h  basio  qneiss,vvifh  persisfanV q a raa t Qncl abundant
feldsic. laye rs  d? Som a. J ‘

Qisoor-danf playioolase r ic h  pe<f m o f i fe  , w 'ljh  Cfneispio xe n o lifh s -

:284tom- 284.6m-

■ G rey, bonded fo p o o r ly  b o n d e d , fe ldspa r  ̂ p y ro x e n e , am phlbole, ga rne f , 
m aynofife  c jne iss, cuonfainincj th in  d is o o ra a n f pec^m afifea-

■ 2AG-S6m
287- 35rn 
282>-5m - 230

298-2m
4--------O

• 303- 5m— 

-305-C2m

Well banded , p lag ioc lase  omphibole pyroxene aa rne f rnagnat '̂ '2' Qneiss.
As above, g a rn e f lo b s c n f, m o re  abundcinf om phibole- J 1

------------------Coarse grained pink, d isco rdan f peomafife.
F ’ m Plagiacla'se r ic h  pegm afife. ‘

■Green fo block., banded, omphibole r ic h ,  p la c foo la sc , omphibole pyroxene , and  
Gorncf oon fen f low- J J

.Fine a ra ined , fine ly  banded, less m a fio  placjioclaSe, am ph lbo le , pyroxene , 
ma<ynefio yne lss  w ifh  a m oderafe ya rne f confenf- 

Feldsic gneiss w ifh  m afic  rich  inferlayers.
G reen- b lao lc, bonded, amphi b o le  r ic h , p lagioclase, am ph lbo le , 
p y ro x e n e , m a a n e fife  gneiss. J
o L  Fx  v—. ) - )  r - ' w  .—. r—» r >  7

SS.

toOS-55m -d>Oa-5>m %
= 3l0-04m — 310-52m* y- S h e a r zone 

~ p i 2 ^ y T ) ' -̂ ’■̂ - — Pinto and w h ife ,  sfnonc^ly fo lio fe d  g u a r fz  fe ld s p a r  cyarnef b lo fife
aneiss w ifh  fh in  tn jorlaycrs a f m o re  m a fio  rieh gneiss i e . amphi bole 
and p y ro xe n e - Garnef moderafe foobundanf.

Thin m a fia  in fe rla ye rs .2317-Obm- 317- 9 m -

= 550-5>rn  —

: 333-2!m-to5to-S5nrv 

■ 355-6m  -----------------

3 4 2 -|5m . 
" to43m

-3 4 7 .5  m - 3 2

■ 350- 82m

- 354-25rn
-  5b 5- 5m

- Pinto , grey and wh‘ 
fe ld s p a r  /  b lo f ife , 
Garnef moderafe 
hinges.

sf = O-Bcros. 
fh  sha rp

Coarse pinto pegm afifa .
— Porphyrob lasfic-, g u a r fz ,  fe ld s p a r, g a rn e f  , b io fife  , amphlbole gneiss 
, w ifh fh in in te r la y e r of p lag ioc lase , o m p h ib o le , p y ro xe n e  gneiss J 
L Coarse pinto pegm afifa■ 1 1 ‘

-Pinto ta w hife  and g rey , f i r e  g ra ined, fine ly banded j  guar fz fe ldspar g a rn e f 
gne iss  w ifh  w ispy' b'lcfife and possibly amphlbole -/Gneiss, confalns fialds 
vi-iih very sharp Hinges arxd fe fdspar / po rphyrob las ts  4r Tern.

. Amphlbole rioh  la y e r '

-VVh’ife. porp'nyr''otolasfic fe ld s ic  layer;
-G re e n  and Avhife , finely banded, amphlbole r ich  gneiss w ifh  e>omcz feldsic 
interlayers).

■ Shear zone .

5>5<3
--------G reen a n d  w h ife , f in e ly  banded, amphlbole r ic h  g n e iss  w ifh  som e  fe ld s ic

1 m F r-> v—■ l /—1 x / f~> v— « . '

4- —  T- ■ -3&5'43rn 
-to<sy-o Sm

-370-Gm

-1-  TD. 375-Gm

in fe r la y e r  

w t
>le

Coarse- gra ined fe id s io  zone- 

d whff®  and  g re y  , e fr

A s above wifh fhin inferbeda o f  f in e  gravel amphlbole r ich  b a s ic  g'

Pinto fo w h ife  ond g re y , g u a r fe , fe ld s p a r  garnef gneiss w ifh  w isp y  b io fife  and 

am phlbole. '

Coarse- gre

Pink, and w h ife  and  g re y  , e fro n g ly  fo lia fed , Q uarfz , fe ldspar ga rne f blofife 
gneiss. i ' l l  1

neise,.
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;Calcrete: Pale grey-brown calcareous mud with fragments of cream to orange to black very fine grained 
grainstone. Low percentage of very fine-grained subrounded translucent quartz.

Reddish-brown to orange very fine-grained grainstone with 20%-30% of subrounded very fine-grained 
translucent Quartz. Sand contains a few fragments (fine-grained) of white recrystallised limestone.

Pale cream to brown sandy calcareous mudstone with thin interbeds of cream recrystallised limestone. 
Mudstone contains 20-30% of very fine-grained to fine-grained subrounded translucent quartz. Low 
percentage of green to black glauconite.

Pale orange-brown sandy calcareous mudstone with thin interbeds of white recrystallised limestone. Mudstone 
contains 30-40% of very fine grained subrounded translucent quartz.

Cream to orange sandy calcareous mudstone with a low percentage of green to black glauconite and 20-30% 
of very fine grained to fine grained subrounded translucent quartz.

: No sample.

Pale brown to reddish-brown sandy calcareous mudstone to a sandy recrystallised limestone. Quartz content 
10-40% very fine grained to fine grained subrounded and translucent.

Pinkish-brown to orange-brown sandy calcareous mudstone contains a low percentage of glauconite and 30- 
40% of very fine-grained to fine-grained subrounded translucent quartz.

As above, quartz content 20-40%.

As above, quartz content 40-50%.

Cream to orange-brown sandy calcareous mudstone. Mudstone contains 100% of very fine-grained green to 
black glauconite agglutinates to form soft to moderately hard pellets and 20-40% of very fine-grained to 
fine-grained translucent to subrounded quartz. Also a low percentage of coarse-grained to very coarse 
subrounded milky quartz.

< As above, cream to pale brown, quartz 10-20%.

As above.

Greenish-brown clayey sand. Quartz is very fine-grained to coarse grained subrounded and translucent. A low 
percentage of quartz is milky. Clay content is ~ 50% and is slightly calcareous. Low percentage of 
greenish-black glauconite.

As above, clay content ~ 40%.

Orange brown-green clayey sand. Quartz is fine-grained to coarse grained translucent and subrounded. 
Sample includes reddish-brown ferruginized clayey sand fragments. Clay content ~20% slightly 
calcareous. Low percentage of fine grained green-black glauconite.

I as aoove, no glauconite.

As above, clay content 40%, no glauconite.

Pale orange-brown sandy clay. Quartz content 40-50%. Predominantly medium to very coarse grained (a low 
percentage of fine grained quartz) milky and translucent subrounded quartz.

As aboye.

As above.

Lignite: Black carbonaceous clay with 10% subangular to subrounded, translucent very fine grained quartz 
sand.

As above, with 30% fine-grained to very coarse-grained translucent to milky quartz.

As above, with less than 10% of very fine-grained to medium-grained translucent and milky quartz.

As above (contains mica used for lost circulation).

As above (contains mica used for lost circulation).

Black carbonaceous clay wiyh -30% of fine to very coarse-grained quartz.

Medium to coarse grained subrounded to subangular quartz with 10-20% pale-grey clay matrix. Sand contains 
quartz feldspar mica gneiss fragments.

Medium to coarse-grained subangular quartz with 10-20% pale grey clay matrix. Sand contains quartz 
feldspar biotite pyrite gneiss fragments.

As above.

Weathered quartz feldspar biotite gneiss pyritic in part.

No sample.

4-5°+oc.a. Pink-grey fine grained well banded (mm to 3cm) feldsic quartz, feldspar, garnet, biotite, gneiss (subordinate 
chlorite on the broken surfaces).

Gneiss is very slightly magnetic and presumably contains a low percentage of magnetite. Garnet content is 
abundant to very abundant.Gneiss contains essentially conformable coarse grained cream to pale green 

. pegmatite layers (5mm to 4cm thick). Green sericitic plagioclase predominates. Pyrite is abundant locally 
on discordant broken surfaces.

~RS230 RS230 Garnet, quartz, biotite, Kspar, palgioctase. magnetic gneiss, (in order of abundance).
RS 231(A)

4 0  t e c a

RS 232 RS232 Quartz, garnet, Kspar, plagioclase biotite, magnetic gneiss.

A O to c.a  

-R S 2  33(A)

62'2°  Discordant broken zone, broken peices are chlorite rich and contain abundant porphyroblastic coarse-grained 
feldspar.

634-0 ’ Discordant broken zone, fine grained feldsic gneiss with garnet and coarse-grained porphyroblastic
pegmatite, chlorite and pyrite on some broken surfaces.

Less well banded, medium grained, pegmatitic, quartz feldspar garnet biotite gneiss very broken core, chlorite 
rich on broken surfaces.

87-30

68-95
©9-06
.40*toC.a,
8 9 -  9 0

90- 35

92GO

. R S 2 3 4  
■ RS 2 3 5

94-35 .. /
94-1G i?c-)7r
94- 6 9 59520-^_
9 5 -  4 -0

9G -40

9 7 -1 4

38-12 
RS237

-46+oc.a
- 3 3 - 3 G ___

9 9 4 7 \ 
- 4 C fT o  c .a  \
100-12

100-89

lOl-GS

102-70

R5239(A) 
RS 236

105-50

- 4 0 -to c .a

107-25
107- 61 
(07-75

1(0-50
110- 35
- 40“ to c.a
111- 30
112- 07

112-80
112- 9G
113- 17- 
113-36

A A A 
A A

-I2C

_±_
A

A A A
A A

| A A A 
A A

RS 241 (A) 
RS 2 4 0  

-50*to c.a 
IKS- <36

II7-G Or I17-76 
11606

|U895

RS 242

1,120-70 
hl2o-90 
1M2I- iO 
-50°to e . a

Pink and grey feldsic gneiss: Fine-medium grained well layered to poorly layered quartz feldspar garnet biotite 
gneiss. Garnet content moderate to abundant.

Feldsic gneiss: Medium grained quartz feldspar garnet biotite with abundant pegmatite both concordant and 
discordant.

Pegmatite: greenish grey and cream coarse-grained pegmatite essentially concordant containing a few 
medium grained pink garnet.

Pink and grey fine to medium grained well layered to poorly layered pegmatitic quartz feldspar garnet biotite 
gneiss with abundant garnet. (Gneiss is folded 92.0-92.60m).

Discordant, foliated, poorly compositionaliy banded coarse grained greenish-cream pegmatite. Green sericitic 
plagioclase is most abundant and is crudely interlayered with cream potash feldspar.The feldspar 
porphyroblasts are interlayered with ribbon-like quartz black biotite and garnet clusters. Feldspar 
porphyroblasts < 1.5cms. RS234 Quartz plagioclase, garnet, sericite, Kspar, biotite. RS235 Kspar, 
plagioclase, quartz, sericite, biotite.

Medium grained, layered, quartz feldspar garnet biotite gneiss. Garnet abundant.
Conformable coarse grained porphyroblastic quartz plagioclase, potash feldspar biotite pegmatite. Pegmatite 

has auger like texture. Porphyroblasts <1-2cms. RS236 Kspar, plagioclase, quartz, biotite, garnet.
Pegmatite zone bottom contact concordant.
Pinkish grey gneiss. Foliated, poorly compositionaliy layered. Quartz feldspar biotite gneiss. Biotite content 

higher, garnet less abundant. Gneiss contains pale grey green sericitic plagioclase porphyroblasts <
7mm. Pyrite on fracture surfaces. _______

Pinkish grey layered medium grained quartz feldspar (plagioclase predominates) biotite garnet gneiss. Gneiss 
contains less porphyroblasts of sericitic plagioclase (grey-green) and a large garnet porphyroblast ~3cm.

: Thin pegmatitic segregations.
Broken zone containing a greater abundance of coarse grained pegmatite.

(Layered to well layered pinkisk-white gneiss. Quartz feldspar (plagioclase predominates) garnet biotite gneiss.
i Garnet is moderate to abundant. Banding is picked out by pale greenish conformable pegmatite and -
; biotite rich layers. Pyrite on broken surfaces. Pegmatite up to 5cm thick.
Sheared zone, porphyroblasts < 5mm. RS237 Quartz, plagioclase, biotite, garnet, sericite magnetic gneiss.
Mafic gneiss: upper contact conformable, lower contact not preserved. Greenish-black, foliated homogenous, 

biotite, plagioclase, amphibole/pyroxene gneiss. Veined by greenish feldsic pegmatite. Pyrite on broken 
surfaces. Non magnetic. Likely a sheared mafic intensive.

Very broken core. Predominantly coarse grained pegmatite with scattered garnet with some gneissic interlayers
No core.

Pink and grey fine grained well layered to layered quartz feldspar garnet biotite gneiss. Garnet abundant. 
(103.50-103.88 biotite/chiorite rich zone porphyroblastic in part 51.5cm). Sulphide on broken surfaces.

RS238 Quartz, garnet, biotite, plagioclase, sericite magnetic gneiss.
Pink and grey fine to medium grained quartz feldspar garnet biotite gneiss. Weil layered with a greater 

abundance of conformable pale greenish feldsic or pegmatitic layers, porphyroblastic in part.
Porphyroblasts are both plagioclase (green) and potash feldspar (cream).

Basic gneiss (mainly an intensive-host gneiss foliation 40° to c.a. planar contact is 25° to c.a. Host gneiss is 
porphyroblastic along contact.) Basic is fine grained greenis-black homogenous and foliated.

Plagioclase amphibole? biotite gneiss. Only very slightly magnetic. Lower contact discordant.
Transition zone between basic and feldsic gneiss.

Pink and grey layered to poorly layered quartz feldspar garnet biotite gneiss with numerous concordant and 
discordant porphyroblastic very coarse grained pale green (plagioclase and cream (potash feldspar) 
foliated pegmatites with scattered medium grained pink garnet. Wisps of biotite and quartz ribbons.

Predominantly mafic with some acid gneiss remnants and very coarse grained porphyroblastic pegmatite le. 
transitition zone. Upper contact discordant.

Basic intensive foliated homogenous veined by very coarse grained pegmatite (111.44-111.57) (111.60-
111.68). Pegmatite contains coarse grained reddish garnets. Basic is green plagioclase amphibole biotite 
?pyroxene gneiss. (111.90-112.07 very coarse grained pegmatite discordant).

Non layered foliated porphyroblastic biotite rich quartz feldspar biotite garnet gneiss with abundant very
coarse feldspar porphyroblasts. (112.80-112.96 very coarse grained foliated pegmatite conformable). .

Basic intrusive (112.86-116.66, intrudes pegmatite with a steep contact) fine grained, homogenous foliated 
containing (elongate parallel to foliation) pegmatitic xenoliths. Slightly magnetic (113.12-113.38.
Pegmatitic quartz feldspar biotite garnet gneiss xenolith. Upper contact with basic shows basic intruding 
garnet gneiss, lower contact gradational.) Plagioclase amphibolite biotite pyroxene gneiss.

RS 240 Plagioclase, hornblende, biotite, potassium feldspar, clinopyroxene, epidote gneiss.

X e n o li th /m  rr\ rx{ nnaiee pnrAhyrohtastft in with a ffiw thin basic lavers.

-125”

RS243 
122-66

- 5 0 t o c . a  

11 2 -4 -1 5 -1 2 8

RS 2 4 4  
RS 245(A)

. Fine grained foliated basic.
Medium-coarse grained foliated pegmatite.
Fine grained basic intrusive, foliated, containing pegmatitic xenoliths.
Foliated pegmatitic xenolith of feldsic basic gneiss. Gneiss medium to very coarse grained, plagioclase 

amphibole, biotite gneiss. More pegmatitic zones contain large clots of amphibole. Slightly magnetic.
RS 242 Plagioclase, hornblende, biotite, sericite gneiss.

Fine grained basic with pegmatitic xenoliths. Upper contact of fine grained basic compositionaliy banded.
Coarse grained pegmatite: pink, green-grey, feidsic porphyroblastic pegmatite.
Fine-grained grey foliated homogenous basic (upper contact with pegmatite discordant) containing wispy and 

. rounded xenoliths of fine-medium grained pegmatitic material orientated parallel to foliation direction.
RS 243 Hornblende, plagioclase, kspar, biotite quartz magnetite gneiss.
Lower contact with amphibole gneiss slightly discordant.
Green-black and white medium grained mafic gneiss. Foliated effectively homogenous, banding produced bv 

irregular pegmatitic layers. Plagioclase, (deep green) amphibole (black) biotite magnetite gneiss 
(2x1 O'5 SI units).

Porphyroblastic essentially conformable pegmatite, contains both plagioclase and potash feldspar 
porphyroblasts < 2cm.

RS 244. Plagioclase hornblende biotite quartz gneiss.

-I3C

IZ G -9 5

-45° toe.a

R S 24-6  
R S  2 4 1 ( A )

RS 246 Plagioclase biotite quartz garnet hornblende magnetite gneiss.

Ii32o-i32-io Coarse grained porphyroblastic foliated pegmatite.

1 3 4 1 0
13416

-I3J

Coarse grained amphibole concordant.

Black-green medium-grained foliated homogenous plagioclase, amphibole gneiss with subordinate biotite 
45 to  c.a ’ garnet and magnetite. Contains thin conformable to slightly discordant pegmatites. Garnet content low.

\  137-34 
1138-03

— 140-
1140-55
140-78

Coarse grained amphibole concordant.

Black-green and white medium grained well foliated homogenous plagioclase, amphibole gneiss with 
subordinate biotite. Rare garnet only. White pegmatites concordant to slightly discordant persist.

Coarse grained dark green conformable amphibole and plagioclase.

142- 55

40° toc.ai 
• RS 248(A)

-145- As above, garnet and biotite content overall low but irregularly abundant. Gneiss contains a greater 
abundance of discordant pegmatite and feldspar porphyroblasts. Overall less persistently foliated.

-150-

148 -CO Pegmatitic gneiss with abundant biotite and garnet.
140-03 Pegmatitic green-black and white gneiss. Plagioclase, amphibole, biotite garnet gneiss. Garnet content erratic, 

1140-72- -76
low to moderate.

Pool of coarse grained green amphibole.

v r r i  / •/ •

a

152-40
152- GS

153- 65

154- 3 6 -  
154 -4G

Green-black and white medium grained basic gneiss. Gneiss is foliated homogenous plagioclase and 
amphibole rich with minor biotite. Garnet absent to rare. Gneiss contains white pegmatite both 
concordant and discordant. Foliation less disrupted than in previous interval.

Shear zone, porphyroblastic, plane of foliation, rotated.
Garnet rich gneiss.
Shear zone, porphyroblastic, plane of foliation, rotated.

Coarse grained amphibolite rich zone, concordant.

-155-

■ R5 240(A)

■ 50+o c .q , Green-black and white medium to coarse grained porphyroblastic plagioclase, biotite, amphibole garnet 
gneiss. Garnet content persistent, locally very abundant. Gneiss more pegmatitic, foliation less well 
defined.

156-20

1 5 9 -0 0

Zone with variable foliation, fold picked out by zone of very coarse grained amphibole.

-I6C

5o to  c.a

-J65-

-170-

-175-

-R S 2S I(A )

-RS 2 5 0  RS250 Plagioclase biotite hornblende quartz garnet.

165-70

Green and white medium to coarse grained foliated homogenous plagioclase, amphibole gneiss will 
subordinate biotite. Garnet absent. Gneiss contains both conformable old discordant pegmatite 
more persistent than in garnet rich zones. 9

501o c .q

174-27 -  -31 ^
174-G2- ao^Coarse grained pod of green hornblende.

Green-black and white fine-medium grained feldspar biotite, garnet, quartz, amphibole qneiss Garnet 
persistent, some discordant pegmatites.

-180-

-185-

+ •— + 
+- -~ 

f  — +

-60° t o  C-Q 

180-16

181- 90

183-05

164-64

185; 72 
50° to c.Q

Gre' M e . ’ G a r n l u S ™  homo9enous P '^odase amphibole gneiss with subordinate

Green and white fine to coarse grained foliated basic gneiss containing abundant amphibole Gneiss is 
Disrupted by white (plagioclase rich) pegmatite. Amphibole in contact with pegmatite is coarse grained.

Pegmatite plagioclase amphibole gneiss. (Note pegmatite contains potassium feldspar.)

Plagioclase biotite amphibole gneiss with a low garnet content.

-190—

■"A/

r-̂ y 4-

Green and white medium grained foliated homogenous plagioclase amphibole gneiss with subordinate biotite 
Garnet absent. Gneiss pegmatite and porphyroblastic in part

RS 253(A):

RS 252 RS252 Plagioclase hornblende, biotite, quartz gneiss.

Pegmatite zone with coarse grained amphibole.

-195-

oC— oZ— 1196-20--45
I9 6 -G5 - -75 Coarse grained green amphibole essentially conformable.

R s2 54 (/i 
50°to  c .a

Green and white medium grained foliated homogenous plagioclase amphibole gneiss with subordinate biotite 
and no garnet. Foliation is overall less distinct because of pegmatitic segregation.

> 0 0 -

"P- 02

- -t-, -t

-205—

201-2& i Coarse grained green amphibole. (Note 201-201.25 depth discrepancy )
20I-01

203-25- -40 Ptygmatic quartz vein.

Ptygmatic quartz vein.2 0 4 -IO 
2 0 4 -3 0

-2I0-

207-1G 
207-32

-R S 2 5 6 (/ 

-  RS 2 5 5

Coarse grained amphibole, essentially concordant.

RS255 Plagioclase, hornblende, quartz, biotite gneiss.

Greeniaan fnA rite’ fint t0 medium 9rained' homogenous with a few layers 
plagioclase amphibole gneiss. Subordinate biotite, no garnet. Y

5 5  to c .a

213- 93
214- 14 Foliated white discordant pegmatite.

-2I5—

-220-

Basic gneiss, foliation less distinct, more porphyroblastic and pegmatitic. 

2KS-04-M Coarse grained pink pegmatite, discordant. Contains potash feldspar.

As above, gneiss contains irregular zones of medium-coarse grained amphibole. 

Fine grained basic intrusive.218-iP -24

R S  2 5 7  
" 2 1 6 - 9 6

Basic gne'ss, porphyritic, contains medium-coarse grained amphibole 
Green very fine grained basic intrusive, foliated

p i!!8"  C° n,acl Z° " e b8lween basic lnlruslVe a" d Swiss, invaded by potash 
Pegmatite contains fragments of basic intrusive. P

-225-

~cr a,:
Fa <r

OL CX.

ev

230

5 o  to  c .a

224-56

5o°toc.a

226-70--&4-
226- 93-Z27-
227- 42 -  52 f

226- 0 9  ■;
226-57 - - 
-  -60
RS2 S9 (A) 
RS 2 58 
229-90

AJ

230-36 
X RS 2 6 0  

'2 3 0 -4 9

2 3 1 -7 5

Gneiss overall paler, i.e. more feldsic, fine grained and more distinctively f<

Concordant zone of coarse grained, amphibole rich gneiss.

Green and white basic gneiss, foliated, amphibole content increasing. 

Predominantly concordant, coarse grained amphibole, some appear as regi

Green medium to coarse grained amphibole rich gneiss.

Snnnpqn'Hn d bf S‘C fine t0 medium 9rained. foliated to porphyroblastic at
Z P°d ° f fine 9rained basic intrusiva- 230.40-23T 49 Fine Sfeldspar) biotite gneiss, appears concordant 9

Basic gneiss with abundant medium to coarse grained amphibole.

Grz z : ^ : z T um srained Ma,ed homb9e"baa

ID . 234
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W E A T H E R E D  

G N E IS S

_ ?_J

■ 8 0 -

• 100-

R e d d i s h  -  b r o w n  f o  o r o n c j e  v e r y  f i n e - q r a i n e d  q r o i n s | o n a  w h i c h  

l i z e d  l i m e s t o n e  [ r a o m « n | s  a n d  i s  o a l C r c f  / G r o ' m 9 | o n a  c o n \ a ' i
c o n j o i n s  s o m e  r c o r y s f a l

H Z L
J — . i

i -  .■

. n s  2 0 %  -  8 > 0 %  o f  v e r y

q r a i n s l o n o  b o u n d a r i e s  i e  b e c o m e *

14 r

-2 < o m

) ’
f i r ®  q r a i n e d  c j u a r ^ z .  C a l c r e t e  d e v e l o p m e n t

Q  c a l c a r e o u s  r n u d s ] o n e  w i f h  r e d d i s n  -  o r a n q c  f o  b l a c k .  p i s o ' i j h  

C r e a m  | o  . o r a n a e  -  b r o w n  s a n d y  ,  c a l c a r e o u s  ,  m u d s j o n o  f o  s a n d y  r e c r y  a f a H i z e d  

l i m e s t o n e  w i | h J t h i n  i n | e r b e d e  " o f  w h i j e  r e c r y  s f a  H i  z e d  l i m e s t o n e .  M u d s t o n e  c o n j o i n s  

2 0 - 4 0 % ,  a f  v e r y  f i n e  q r a v e l  c ^ u a r | z  s a n d .

P i n k . i s h - b r o w n  j o  o r a n a e  -  b r o w n  s a n d y  c a l c a r e o u s  m u d s | o n e  c o n f a n i n q  p e r s i s l e n l  

q l a u c o n i f e  a n d  2 0 - 4 0 % ,  o f  p i n e  a r a ' i n e d  q u a r j z  s a n d .  1  ~

G r e e r -1 f o  o r a n g e  -  b r o w n  c l o y e y  s a n d .  Q . u a r | z  i s  v e r y  p , n e  Q r a l n e d  j o  c o a r s e  a r a ' i n e d  

t r a n s l u c e n t  a n d  m i l k y  c - i a y  c o n j e n j  v a r i e s  b e t w e e n  2 a - 5 > 0 % .  U p p e r  p a n  c o n t a i n s  

q l Q u c o n i j c .  C l a y  i s  ■ s l i q h j l y  c a l c a r e o u s .

P a l e  o r a n o e - b r o w n  s a n d y  c l a y .  Q u a r t z  c o n t e n t  4 0 - b O % >  ,  p r e d o m i n a n c y  m e d i u m  | o  

v e r y  c o a r s e -  c h r o m e d  m i l k y  | o  t r a n s l u c e n t  s u b r o u n d e d  q u a r | z .

Liqn'ife: Black, carbonaceous mud with 1 0 -5 0 % , of very fine ara'ined lo medi 
y o in e d  translucent and milky q u a r |z . '  J

l u m

—  • —  0 -
—  O —  o -

\ \ \
\ \

\  \

v \  \
\  \

\  \  \

\  \  \

+
\  \  \  

N 4 ,
+  +  +  

+■ +

S  V
\

N  \
n  n  ~a

. ■+-

- 120 -

-1 4 0 -

N o  c o r f t

\  \  \  
\  \

\  \  X

v  O  A
A  A  A
-S____ b____X

A  A  
A  A  

A  A  / \
\ __ \  \  \
A  A  A

A  A  A,
A  A

g> s  e>

- 1 6 0

-1 8 0

-t- +-

■200

A  A  A

- 2 2 0

- < o O m

M e d i u m  c o a r s e  g r a i n e d  s u b o n a u l o r  t o  S u b r o u n d e d  q u a r f z  w i | h  ' 0 - 2 0 %  p o l e  a r e y  

c l a y  m a ] r i x .  S a n d  c o n t a i n s  q u c a r f z  f e l d s p a r  m i c a  C j n e i s s  f r c q i - n e t - i f s .  '  '

W e a t h e r e d  q u a r f z  f e l d s p a r  b i o f i f e  c j n e i s s  p y r i f i c /  i n  p a r t ' .

G 3 m

P i n k ,  to  a r e v  f i n e - G r a i n e d  w e l l  b a n d e d  (  m m  t o  3 c m s ) f d d s i c  q u a r | z ,  f e l d s p a r ,  

q a r n e f  ,  ' b i o f i f e  a n d i s s .  G a r n e t  c o n | e n f  i s  a b u n d a n t -  G n e i s s  c o n j o i n s  e s s e n f i o i l '  

c o n f o r m a b l e  c r e l a m  ( p o t a s h  f e l d s p a r )  t °  p o l e  q r e e n  (, p l a q i o c l a s e )

p e q m a f i  f i e  l a y e r s  (  5 m m  f o  4 c m  t h i c k ) .  P y r i f e G s  a b u n d o n t  l o c a l l y  o h  d i s c o r d a n t  

b r o k e n  s u r f a c e s .  '  J

y

8 4  r

8 8 - 2 > 5 r n

V e r y  b r o l c e n  c o r e . i s s .

• IO O  

• l o | - G 5 m  
' I O Z - 7 m

,  p c c y m a f i  f  i o  q u Q r f z  f e l d s p a r  g a r n e t  b i o f i f e  q n e i

° l O - 5 5 r n  <D ° Q r e , e  q r a l n e d  e s s e n t i a l l y  c o n c o r d a n t  p e q m a f i  f e -  

3 2 - © m  <3 ' - ’a r t z  f e l d s p a r -  b l o f ' i f e  c j n e i s s  w i t h  a b u n d a n t  g a r n e t .

3 5 - 4 m  D i s c o r d a n t  p e c ^ r n a f i t e s .

Q u a r ^  f e l d s p a r ,  b i o f i t e ,  o a r n e t  a n e i s s  w i f h  m o d e r o t e t y  a b u n d a n \  q a r n e t  

2  IO O  A ° i m  o n c  ̂ f q ' d s p a r  p a r p V n y r d b l a s t s -  '  '
G r e e n  -  b h c l u  f o l i o j e d  h f a m o ^ c n o u s  p l a a i o c l a s e  a m p h i b o l e  p y r o x e n e  b l o t

B r e m e n  c o r e ,  p r e d o m i n a n t l y  c o a r s e  a r a ' i n e d  p e q m a t i f e .

_ l 0 7 - 2 5 > m  ? V ? r "1z  f e l d s p a r  b i o f i f e  q n e i s ©  w i t h  a b u n d a n t  p o m e f / o n c l  a b u n d a n t  C o n f o r m a b l e  
% 0 7 - 7 6 m  £ e l d s ' f  ^ q m a t l t i c l o y i r s . l  > ' l l

-  H 0 - 5 0 m  ^ U ° r 1 z  f ® l < i « ’ P Q T ' b i o t i t ® -  a i a r n e t  c) r l e , 's>£, w i t h  c o n c o r d a n t  a n d  s \ i o , b v t l y  d i s c o r d a n t  

i - l l ' ' 3 © 1 r n l P ^ P ^ y r - c i b l a s t i o  p l a c ^ i o c l a s e  a n d  p o t a s h  f e l d s p a r  r i c h  p e c ^ m c f ] ' \ t < 2 S .
112  b n  | _  jv/j a |  • 0 -| n  ̂r u s , j v e .

| | G - S © m | ____P o r p h y r o b l o s f i c  a u a r t z  f e l d s p a r  b i o f i  f e  o a r n e t  a n e i s s .
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-------- b i o f i t e ,  p y r o x e n e  o n c ' i s g , ,  e n l o r o c  p e a m a f t f ' C  x e n o t i t h s -

X e n o l i t h  o f  C j u a r | z  q u a r t z :  - f e l d s p a r  b i o f t e  a a m e t  p T i e i s s .
A s  a b o v e -  -I

- | 2 0 - 7 o m _  

- 1 2 2 -  8 8 m

- l 2 6 - 9 5 m X e n o l

— F i n e

i j h i  o f  p l a a ' i a c t a s c  h o r n b l e n d e  ,  b i o f i t e  Q n e i s s .  

q r a i n e d  b a s i c  i n t r u s i v e .

-1 5 2 -1 3 2 -  l m

- 1 3 7 9 4 m

I 4 2 ' 5 5 m

> q r a i n e o  b d s i c  i n t r u s i v e .
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P l a d i o c l a s e  h o r n b l e n d e  b i o j i ^ e  q u a r t z  a n e i s s  w h h  I n i n  i r r e q u l o r  p l a a i o c l a s e  r i c h  
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I b O r n

1 5 2 - 4  m_ 
I5 2 > -E > b m "
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IS O -  !<2>m ' _ ; ' '
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I 8 5 < ) 5 r 7 n  ^ P h 'l b o ' <2 q n e i s s .  1  ^
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—  P e q m a f i f i o
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1 6 5 - 7 2  m

■ 1 8 9 -  
1 8 8 -4  m

- I 9 G - 2  -  —  
' 1 9 6  7 m

m a f i t e

—  G r e e n  a n d  w h i t e  h a m o q e n o u s  f o l l a l e d  p t a q i a c l o s e  a m p h i b o l e  q n e i s s  w i | h  

b i o f i t e  a n d  m o  q a r n e t -  G n e i s s  ^ c o n f o i n s  a  f e w  l a y e r s  o f  m o r e  
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’ 2 l 6 ’ 9 G r n  

2 2 4 - b G m

- 2 2 G - 7 m

■ T .D .  2 3 4  3 4 m
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Calcrcted, orange-brown and pink very fine-groined , moderate.ly-wall sorted 
cplcarenito. or grainstone with 5-20%  very fine to silt size quartz grains.
Black pisoliths with' larninatad red halos (,3-IOmm).
oranga - brown, partly calcareous, vary fine-grained , wall sortad , friable sandstone-.

I

pale brown, calcareous, muddy, vary fin e -g ra in ed , wall sortad sand. 10% 
iindurated white' chips of sandy limestone. —
white, indurated, vary fine-g ra ined  , recrystallizod  limestone. Slightly sandy in 
part. , ■

Brown, medium - grained, well sortad, racrystallized, indurated, skeletal grain- — 
stone. Trace miliolids. Thin interbeds (s5mm) of well so rted , fine-grained sand  
on erosipnal base,, slightly calcareous with rinud matrix".
Sandy ( 10-55% ), fine to vary fin e -g ra in e d  skeletal grainstone/packstone. — 
S ca tte red  algal bodies skeletal fragm ents .

Pale grey, fine to very f  in ed -g ra in ed , porous, skeletal grainstone/pock stone. 
T ra ce  glauconite . M inor q u artz  <■ 2-5%. —

Greenish g ra y , m oderately indurated, calcareous mudstone to very  fin e ­
grained sandstone. Glauconitic. Contains sponge spicules. —

Pale g rey  brown, very friable, very  f (ne-grained , skeletal g ra in s to n e. <- 

quartz. Spicolar. Increase quartz at bottom 35%.
Pale grey , very  fine-grained, skaletal, glauconitic, bryozoal wackastone to 
mudstone. T ra c e  gastropod , bivalve o r  brachiopod fragm ents. Glauconitic.

25%

Pale grey, very fin e-g ra in ed  wackastone to mudstone.

Pale g re y , very fine-g ra ined , glauconif ic , bryozool , wackastone to m udstone. _
With 25% co arse  grainstone fragm ents. Trace molluscs, bivalve and 

. brachiopods.
Pale g r e y , very  fine to f in e -g ra in e d , glauconitic, bryozoal wackastone, local 

.m udstone and packstone. -
J D arker grey , very  fin e-g ro in ed  ske le ta l, glauconitic wackestona with patches 
.o f vary  d a rk , organic 'r ic h ' mud.
'G r e y  in d u ra te d , s k a la ta l, b ry o z o a l packstone to m udstone. Locally g lau co n itic  — 
[sm oll b rach iopods
"Grey g reen , ve ry  glauconitic, sandy, skeletal, rich ly  bryozoal packstone to 
. wackastone . 5-20%  m edium -grained quartz..
'B lack, carbonaceous , partly p yritic , silty cloy. Thin, c o a rs e  - g ra in e d , poorly 
.sorted sandy lenses.

"[Pale grey i, sandy clay with m inor m u s c o v ile . W eathered basem ent.
-[Pale grey  -g reen , g ritty  c lay . W e a th e red  basem ent 

Pale grey, g ritty  clay

Pala g re y -g re e n , g ritty  cloy. 

Pala grey  - g reen , g ritty  cloy.

Pinkish grey , coarse-grained;, porphyroblastic  q u a rtz -fe ld s p a r-b io tite  -  
garnet- m agnetite gneiss.
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