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AUSTRALM AN;D NEW ZEALAND EXPLORATION COMPANY 50X 3972 G.p.0. SYDNEY., N.S.W. 2001

AUSTRALIA
To R.T. Brandt . pare April 12, 1974 t
Location BUYnie, Tasmania Originating bept.  BuUrnie, Tasmania !
Answering lotter da rec;'
Copyro ¢.S. Hollingsworth Subject Summary Report on Hampshire Magnetite

T.S5. Ary

The geology and magnetics of the Hampshire Magnetite has been explainec and
discussed in several previous reports. .A couple of months ago, auger drilling
was completed on the prospect with a total of 28 holes being drilled. These
holes were Togged and assayed at three-foot intervals (see attached reports).
The Hampshire Magnetite prospect map shows the auger hole Tocations together
with magnetics, geology and soil grid geochemistry. Also accompanying this
“final report are three cross-sections with assay results.

Cross-sections 2 and 3 show a definite syncilinal structure in the otherwise
moderately southwest dipping sediments. The magnetite-hematite appears not

to be over 50 feet in thickness and is only 20 feet in most places. In the
Tocality of the 1000 ppm soil sample, auger holes 52, 53 and 33 were definitely
anomalous but nothing over 750 ppm was recorded and this was in a fairly
restricted area. Combinations of cross~sections 1 and 3, in particular auger
holes 38, 44 and 46, show a hint of increasing mineralization downward, but it
is thought to have a limited thickness and, probably, no value greater than
1000 ppm would be obtained. Unfortunately, the area to the west of the road
is covered with pines and auger drilling was forbidden. If s]ight]y better
values had been obtained in the eastern port1on, steps would have oeen taken
to try to obtain permission to enter the pines area.

As the prospect stands today, no proposal for a diamond drili site will be made.

The only area of interest is that marked in red on the prospect map, however,
no work program is recommended, The prospect is now a low-priority area.

D.R. Kruger
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Q\J ATRAL MINERALOGICAL SERVICES Date _pond Newember—1572v—

_ IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

. 187 ft.
Job No. cus—oalittos Date Recelved:. 20th November-1922 .

Reference Letter Mr—Oibbey
Sample No.___ 37 £+,

Seversly sltered

. Kaclinite-Bemet-
Nature of Sample:__ 0.0, Core,

- Muscovite Rock.
DESCRIPTION SEGTIOH No.  10393. .
a. Hand Specimen:

Brown, puggy argillacecus rock.

b, Microscopic: .
This strongly kaolinitic rock is undoubtedly intensely weathered or even
hydrothermally altered. _
It consists dominantly of very fing keolinitic aggregetes, often with ocutlines
suggesting that the rock is a breccia. The keolinlte is generselly structureless,
but occasional coparser patches may be pseudomorphs after a fibrous-prismatic
mineral { ? tremolite). '
Opacues cccur throughout; these are goethite patches, sometimes with e micacecus
taxture which probably indicatea a heavily iron-stained mica { ? weathersd
biotite),
Small, irregular garnet greins are fairly common, and small prismatic colourless
tourmalins (elbaite) is present. There are many indivicdual flakes end clusters
of fresh muscauita-hydrn-muscovita throughout. ,
1t is belisvsed that this rock was probably a skarn type, and has been severely
altered, with the introduction of 7 elbaite and muscovite. There is a possibility
that the mica (and the tourmalins) is & lithium bearing variety.

H.W. Fander, M.Sc.

Praview Prass
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N\ “YTRAL MINERALOGICAL SERVICES

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. oMS 72/11/23

Date Received:20th November 1372.

- Reference__Letter Mr, Gibhs.

Sample No._DDH. 1327 174-179° end 187--192°%

Nature of Sample: _Sludge samples.

DESCRIPTION SECTION No.
a. Hand Specimen:

b. Microscopic:

would consist of single-nminsrel greins.

In fact both semples are muite similar in composition.
- with virtuslly no "slime® and no coarser fragments.

presumably with & composition close to grossularits.
is cquartz, also as splinters.

(oxidised) chlorite.

core at 187 ft.

Praview Press

There is little doubt thet both sludges have originated fram the skarn;
poses a problem with the veslcular bosalt at 195 ft., especially in view of the

602064

Date _22nd Novsombor 19220

IDENTIFICATION

174-179%and 187-192"

The material was too fine to be effectively thin—aéctioned; in any caze it

They are cuite Ysandy",

Thae main constituent is gamet, aes splintery grains, quite colourless and

The other main minersl

Oxide opat;ues occur; some are magnetic, but most are not.

Sample 187 - 192* also contalns small flakes of talc, sericite and ferrugincus

this

H.W. Fander, M.Sc.
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QQ)Ql"TRlﬂtL MINERALOGICAL SERVICES Date _22ad hovember—1o2a—
_ IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
5t +/1
Job No.____pms 92/11/22 . Date Received: 20tk November 1972 2uport/
Reference__mﬁw%r&aﬁ%__ﬂ_ .
Sample No. , ' Montmorillonite
S o b £
—Stewpertfl (sapaonits)
Nature of Sample: e Mirerel fragments.
DESCRIPTION ' SECTION No.

a, Hand Specimen:
Waxy yellow-brown minerel which swells and disintegretes in water.

b. Microscopic:
The minersl wae ldentified by XRD ss one of the montmorillonite-group members,
most probably ssponite.

Examination of the mineral under the atem‘binocular microscope showed no
sedimentary or pyroclastic features. It is eassociated with smell veirdsts and
coatings of hematite and Mnl,, end is structursless. For these reasons, the
saponite is thought to be of hydrothermal origin.

The montmorillonites are commonly formed by hydrothermal alteration or weathering
of basic igneous rocks and, pyroclastics. Thus the origin of this sample is
consistent with the general envirorment described in the letter; perhaps
hydrothermal alteration along frectures, or junctions of flows, caused this
materisl to form.

The montmorillonite layers could presumably act as huge lon-exchange systems and thus
actually purify the water in those aculfers.

H.W, Fander, M.Sc.

Proview Prass
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REPORT: OMS 72/11/5; ©nS 72/11/9

Introduction.

batches of _samples from drilihole 132. It was thought mors convenlent

) This report gives a brief summary of the minerslogy and petrology of tuo

to combine the two reports into one, since they concern the game drill-
hOle-

Thin-sections wers prepared of both cors and sludge samples. This wes
essential because of the nesd to identify the correlate rock-types.
Alao, a confirmatory XRD powder pettern wes prepared of the white garnet

in the core at 330 ft.

Tha main characterdstics of the samples ares detailed below.

Petrology. (TS Nos. 10296 - 10310 refer)

105-110 ft. Sludgs. The semple consists of fine fragments of cuartz and
iron oxides, with altered feldspar, altered olivins (iddingsite) and

' _ minor pyroxene. The semple is partly derived from e dolerite-basalt,

In all sludge samples, the harder, mowm ahresion-resistant miner=ls ars
dominant; the softer alteraticn~products would naturally “"Slime" and
remain in sugpension. Hence the distribution and relative quantities

of minerals present in the sludge samples {and the thin-sections prepared
from them) can be cuite mislsading, '

138 ft, Core. This is an altered olivine-dolerite. The unusual feature
is the almost total argillisation of the plagioclase phenocrysts and lathes,
with the preservation of the pyroxens (this is the reverse of the normal
situation and suggssts a selective, denteric alteration). The rock consists
of altered plagioclase and olivine phenocrysts, in a flow=lineated groundmaess
(madium-—grained) of feldspar laths (altered] ; granular fine pyroxene, and
minor interstitiel devitrified glass,

155.5 ft. Core. This is obviously the same rock~type as that at 138 ft.
i.8., 8@n altered olivine-dolerite. Howsver,- it is so sgvergly altered

that no primary minsrels have survived; the fabric is very well-preserved
and diagnostic.

157 ft. Core, This sample consists of cguartz and kaolinitic clay. It
was at first thought perhaps to be & rhyolitic type, but further examlnation
shows that the quartz occurs as angular fragments and splinters, in a wids
renge of sizez and showing strain-extinction, These ara not likely %o be

] relict phenocrysts; rather, this is more prohkably 8 quartz~kaolinite fault-
filling or zone. 1t does not appear to be & sediment. mﬁ?

144 — 148,5 ft. Sludge. Fragments of alivine-basalt or dolerite; grainsize
{i.e. of ths original rock) cannot be dstermined. This rock is very
similar to the core at 138 ft., but 1s fresher and contains urnaltered
latredorits frapgments. In addition, thecre ere quartz end iron-oxide grains
( cp 105110 ft) of unknown derivation.

155,7 = 185,1 ft. Sludgs. Ths main components are quartz splinters and
opacus grains (iron oxides), but crushsd dolerite/ besalt {fresh) is also
present, though in smaller amounts than &t .




~ with minor basalt/ dolerite fragments.

602007
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REPORT: CMS 72/11/5: owms 72/11/9

168 = 162 ft. Sludge. This consists dominantly of guartz and cpmogues,

Thraugh the last three sludge samples, there has been & decrease in the
basalt/dolerite component. The significance of this observation cannot
be assessed, because of lack of knpwledge of the lithology (particularly
abave 105 ftn)u O;mém—- o ':'-*‘f“r-‘-:‘v-«-n -';.-,-,,./7')

195 ft. Core An altered, vesiculmr basalt. This la almost certainly
the same rock as the olivine-dolerite at 138 ft., but is appreciably

finar—grained. It may be the base of & flow, or the (presumably lower)
cantact of an intrusion,

199 ft. Core, Highly-altered garnetiferous rock, bended or gneissose.
It is composed mainly of decussate aggregates and stresks of a type of
fibrous chlordte (? amesite }, which may represent hydrothermally
altered Fibrous amphibole (posaibly tremolite-sctinolite). Fine
garnet is reamsonably common, poorly dsfined end perhaps even fractured.
Goethite 1s prssent, and fine sphens occurs in traces.

202 - 207 ft, Sludge., Garnet is atundant in this sample (due to winnowing
of soft materisli, and ashestiform or fiorovs chlorite also cccurs.
Gopthite is abundant, but quartz scarce. Traces of vesuvianite and ?

scheelite are also present, This sample was derived from & rock such as
that from 199 ft., and represents a type of skarn (tactite].

2587 ~ 272 %, Sludae. This is very similar in minarelogy to the sample
from 202-207 ft., end contains traces of epldote and ? diagpside in addition.
These are typical of skarn assemblages.

279 ft. Core The dominant constituent is finely-fibrous chloritic materials
[? amesitej probably derived fram amphlbole. Minor, finely=granular sphena
is present, end ultrefine garnet ocours, aspparently assplintera and anguler

fragments. This may represent pcrtinns of altered, fregmented, originally
larger crystals. .

291 ft. Core. Banded or gneissose garnet-clay rock with minor vesuvienite and
ultrafine sphene, Most probably an altered skarn. Secondary Mn Oy -
staining is present.

322 £, Core., This garneteclay rock is very similar to that at 291 ft.,
cantaining some vesuvianite eand sphens, and a possible trace of scheelite.
The rock is ¥n ~ stained.

330 ft. Core. A garnet-clay rock, with much coarser, white garnet

TXFD confirmation), which in hand-specimen has the eppesrence of tuartz. The
rock: is -belisved to be hydrothermelly altersd, i.e., srgillised. It is
lightly iron-stained and appears auhstantially different, in hand-specimen,

to the intersections at 251 ft. and 322 ft.
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-NTRAL MINERALOGICAL SERVICES | Date __Z1st October, 1597¢.
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy) DENTIFICATION
L.C. 1
Job No___CNS 72/10/32 , Date Received:.25/10/72
Reference _letter dated 23/10/72
Sample No. L.Cu.l Porphyritic biotite-;
Nature of Sample: Hand spenimen microgranite.
DESCRIPTION ~* SECTION No. 10281 \ v"” J
a. Hand Specimen: P‘ /{f{. ‘

Buff—colmured med1um-gra1ned porphyritic grenitoid rock. K-feldspar stain test

positive.
b. Mlcroscopic

This is a porphyrltlc biotite-microgranite.- The phenocrysts, which are not abundant,

consist of orthoclasa and cF quartz. The arthaclase is generally perthitic, and
sometimes shows poorly—developed microcline [grid—) twinning, perhaps caused by
stress. There are alsa patches of micrographically intergrown guartz and orthoclase.

~ Occasional, relatively large flakes of biotite occur and may be regarded as phenocrysts.
The groundmess, constituting the bulk of the rock, consists of even-grained guartz and
orthaclase, with minor oligoclase.
The components are sllghtly stressed (especially noticeable in the quartz), and the
feldspar is partly argillised and ironstained.

The rock is assumed to be of magmatic origin, in the absence of petrographic evidence
to the contrary.

H.W.Fander, M.Sc.

Praview Prase
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QQ.‘,-‘llrrm:u. MINERALOGICAL SERVICES | Date __31st October, 1972,

_ ~ . - IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
. . L.C.2

Job No_ CMS 72/10/32 Date Received: 25/10/72

Reference letter dated 23/10/72

Sample No.____1_ 0.2 Sericitised porphyritic -
Nature of Sampls: Hand sperimen . . )

' MiCYrogranlte.
DESCRIPTION SECTION No. 10252 (z-\ v
: ALY
a, Hand Specimen: . . P'@Q.i‘/{f*

Pale green, medium—grained guartzaose rock with small hematite flakes. K-stain test

negative,
b. Microscopic:

This thoroughly sericitised rock is believed to he the altered equivalent of L.C.1 and

is thus a sericitised porphyritic microgr_‘anite. The introduction of hematite appears
to be related to the sericite. -

The rock consisfs of medium-grained, anhedral quartz and rather shapeless aggregates
of fine, flaky sericite (prob=bly hydr'omurscovite]. ‘The former presence of phenocrysts
and micrographic intergrowths is recognizable by the relict texturas.

There is no evidence of biotite having occurred, but-in sny case L.C.l contnined very
little.

The sericitisation of this rock is a low-temperature hydrothermal alteration, similar
to "greisening" or muscovitisation, but lacking the intensity. It may however, be
warth following up this alteration in the host—rock,' as it may merge into

greisening zones and could then be accompanied by W, Mo and Sn mineralisation.

H.W,Fander, M.S.

Preview Pross
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()QSNTRAL' MINERALOGICAL SERVICES Oste ____31st Ootober, 1972,
| , _ IDENTIFICATION

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

L.C.3, L.C.4

Job No___OMS 72/10/32 Date Received:____23/10/72

Reference Letter 23/10/72

Sample No. L.Cs3 and L.Cud Ti-hematite only.

Nature of Sample: Hand specimen

DESCRIPTION | SECTION No. 10253, 30254

a. Hand Specimen: ‘ ' " J:*‘ v w‘«‘p

L,C.3:= Massive,-coé%e, bladed hematite. L Lﬁ«ﬁﬂ

LyCudt~ Fine—grailned micacecus hematite.

b. Microscopic:

Both samples were mounted, polished and carefully examined.

L.Cs3: This cénsists of coarse blades or platy, crystals of titanifercus hematite.
Both the optical propérties and Vickers Mi_crahafdness determinations agree well with .
Ti-hematite. A composite sample was crushed and exemined by XRD to check whether any

wolframite might be present {not detected in polished section), but none was found.

LeCadtt This also consists of fine lamellae of Ti-hematite, w.ith no other cpague
minerals detected, despite’ careful examination.

The fact thaf the mineral is Ti-hematite rather then the normal variety, ~ccounts
for the absence of (or scarciﬁy DF) red internal reflections, and the lack. of the
characteristic reddish streak, |
' l;l.lW‘.F'ander, M.Sc.

Previsw Prans
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REPQRT CMS 72/5/7

PETROLOGY - MINERALOGY OF DRILLCORES
i

INTRODUCTION

Thin sections were prepared of all samples. Prior to sectioning, each cut
surface was exeamined in short-wave UV, and as far as poseible, areas of
fluorescence were included in the thin-sectiona. Thus in terms of mineralisation,
the sections are bilased, but in any case the most important consideration is

that of paregenesis.

Descriptions of the semples are given below, and are followed by éummary and
canclusions.

PETROGRAPHIC DESCRIPTIONS

DDH 114

24 ft. {T.5. 5034)

Dark, magnetite-rich rock; minor scheslite.

The main constituents are pele-brown garnet, magnetite, and diopside. The
camet [Frcm R.I. determination and colour) is probably a membsr of the
grossularite-andradite series, nearer to the andradite end. However, further
determinations (56, unit cell size) would be needed to be certain of the precise
specles, It forms small snd large subhsdral crystals, with interstitiasl, much
smaller prismetic diopeside crystals, and a "cement" of magnetite. Patchas of
scheoelite up to 3 x 2 mm occur sporadically.

Soma garmet is marginally altered to a pale blotits and magnetite is superficially
oxldised in soms places.

92 ft. (T 5. 903s)

Pale greenish-cream rock.

This rock consists almost entirsly of grenulsr diopsids, as large and small
subhedral to grenular erystals. The rock is cut by quartz-—cslcite veins.

A few ysllow flucrescing patches seen in hand epecimen are carbonate, probably
dolcmits (they do not give a calcits stain raaction) Traces of sphene are
present.

99 . {T.5. 9036)

Fine—grained green siliceous rock.

May be termed an gpidote-metacuartzites. It consists meinly of typical metamorphic
mosaic-quartz, with zones and patches of fine :epidote, generally intergrown

with fibrous diopside and apparently replacing the cuartz. Occasional small
patches of carbonate occur. There are treces of fine sphens, and one patch of
granular apatita was seen. :

DLM.vew
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119 £+, (1.5, 9037)

Fine-grainsd, pals brownilsh rock.

This is a grenular vesuvisnlte-carmet-dionside rock. It consists of small
diopslde crystals embedded in anhedrel massas of pale yellow-brown gamet,
generally slightly anisotropiec. Larger, yellow crystals of vesuviaenite alsg
occur, s porphyroblasts and matrix materisl, and often show sector twinning.
The rock is cut by carbonate-quartze-chlorite veinlets.

124 ft. {T.5. 9038)

Pale-green, granular crystalline rock.

In thin section this is & banded diopside~garnet rock, with minor vesuviznite in
some layers. The rock is composed of layers of quite coarsely-crystalline,
interlocking prismatic diopside crystals, altemating with layers in which
tdicpalde iz embedded in gammet, and layars of finer diopside-garmet-vesuvianits,

131 ft. [T S, 9039)

Green/black rock with appreciasble magnetite,

This is a diopside-mocnetite rock, composed principally of grenular to subbedrsl,
prismatic diopside crystals and patches, lenses and streaks of magnetite
aggregetes.  Small tremolite veins with minor vesuvianite cut the rock.

DDH 117

55 ft. (T.8. 9040)

Vagretite-rich grenular brown rock.

F garmet-magnetite rock, with ereas of diopsids and minor ouartz and carbonets.
The germet is guite well zoned and in parts anisotropic. Magnetite is fine-
grained and intergrown with garmet. Some angular interstitisl ereas contein
mosaic cuartz, some contain carbonats. No scheelite ocours.

7?7 £t. (T.S. 5041)

Finsly-granular greenish-brown rock.

Essentially a fins-grained dicpside-epidote rock, with fine interstitizl micaceous
material, The rock consists of a matted growth of small, prismatic diopsids
crystals and grenular spidote, with scattered sphene. Fine, flaky, brownish

chioritic material occurs interstitially; it may be a degreded biotits or a similar
alteration product.

89 ft. (T.5. 2042)

Fine-grained pale green rock,
This digpside rock is virtually mancnincnalic. end is somposed of medium to fine
interlocking prismatic crystsls of diopside. The rock is cut by veinlets of

magnetite, gamet, end gpidote. Ths diopside shows strein extinction, which is
probably related to the frecturing and veining.

""EﬁCf{m e
DLM: vew
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o6 ft. {T.5. 9043)

Greenish, magnetite-rich rock; minor scheslite. ;
ll Dominantly a dicpside-magnetite rock. 1t is composed of aggregates of interlocking,
il

small subhedrel diopside crystals, and masses of granular magnetite with
interstitial or embeddsd digpside. ODocasional patches of anhedrel spetite crystals
arz present. There is ons pod of gamet, with asscciated scheelite grains up to

1.2 mm in size., Occasionel ereas of aggregates of degraded biotite probably
repressnt altered garnet.

!
. 104 ft. {T.S. S04a)

Pale, fine-grained siliceous, micaceous rock. ‘
This is best termed an epidote-biotite-cuartz-crthoglase hornfels. It is clearly
derived by contact metemorphism from & fine-grained micaceous land argillaceous)
sandstone, as the rounded shapes of the original wuartz grains ars still
-~ recognisable. The rock caonsists mainly of fine mosaic quartz and anhedral
- orthoclase, with numercus small flakes of pale reddish biotite {altsring to
chlorite), grenular fine sphene, end irreguler petches and veins of epidate
(matasamatic). Thare are also small goethite patches with boxworks; thoea
represent pyrite and possibly chalcopyrite, and belong to the seme phesgs as the
metesomatic epidote. Ths amount of orthoclase prasent is quite large (about
504}, and it may be in part metasomatic also, but preceding the epidotisation.

Do 121

152 £, {T.8. 9048)

Magnetite-rich rock with appreciable coerse scheelite.

This is a scheelite-magnetite rock. The thin section consists of about 30k
scheelite, as coarss anhedrel crystals up to 10 mm or more across., Apart from
minor areas pf diopside and garmet, the remainder of the rock consists of magnetite.
it would appear that the scheelite is youngsr than the magnetite, which itself

probably postdates the garmet and diopside, Large aress of scheelits enclose
magnetite crystals.

I 172 ft. (T.5. 9046)

Brown gernet rack) minor fine scheelits.

This garnet raock consists virtually entirely of zoned, anisotropisc gamst
(grossularite) of = yellow=brown colour. Angular interstitisl areas are filled
with maosaic cuartz. DSmall well-formed (euhsdnal) cryastals of scheelite are

7embedded in the garmet, end renge from 0,3 mm to 0.8 mm in size. Howsver, they
transect the zoning of the gamets and may be younger.

One patch {0.5 mm) of chalcopyrite was ohserved in the hand specimen.
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185 7t. [T.5. 047)

Friable, magnetitic, biotitic rock; minor scheelite.

8 biobite-magnetite rock, composed chiefly of smell {0.15 mm) euhedral magnetite
crystals, with interstitiel small flskes of degraded green biotite (henca the
friable nature of the rock). There are sporadic patches of epidote, and
eppreciable amounts of scheelite (epparently partly masked in hand specimen dus to
finc magnetitz). The scheslits crystals runge from C.15 mm to 2.0 mm in size,

and are apparently younger than ths other components. Small patches of fluorite
sre elso present, up to 0.6 mm in size. The rock is somewhat eltered (wentherad,

perhaps by circulating groundwaters). a

195 ft. (T.5. 9048)

Coarse magnetite-7actinclite rock. , :

This rock is essentislly en aectinolite-magmetite rock, in vhich the major minerels
are matted, fibrous aggregates of actinglite and large crystals of megnetlte.

It appears that at least some of the sctinglite represents partly replaced

diopside. Secondary chlorite and epidate occur, and thers are velnlets of
carbonate. '

A small patch of scheelits (0.15 wmm) with essociated fluorite occurred within
the actinolite. ,

209 ft. (T.5. 5049)

Finely-granular dark rock; trace of scheslite.

Essentially e diogside~ferrchastingsite rosk, with distinctive fabric. It
cansists of mutually intergrown poikiloblastic crystals of digpside and
ferrchastingsite amphibale; in some aresas, the two minerels are segregeted into
monomineralic patches. Magnetite is scattersd through the rack. Veinlets of

fluorite-magnetits cut the rock, and carry small emounts of scheelite (up to
0.2 mm wida??

220.5 ft. {T.5. 9050)

Streaky brown rock with megnetite. Minor scheelite.
Mainly brdwn isotropic garmet (grnssularite}, as finely-granuler masses, with
lenses and streaks of diopside crystal aggregates in some arsas, and poikiloblastic
patches of ferrchastinsite ienclosing gameat) in others, Minor magnetite cccurs
in zanes and veinlets (i.e, younger), probably due to shearingj and traces of

¥

scheelite oscur in these zones (0.1 - 0.5 mm anhedral crystals together with
traces of fluorite.

220 ft. (T.S. 9051)

Finely-granular greenish=brown ruck; .

# fine to medium—greined garnst-diopsids rock, compused of granuler grossularite
end emall pylematic, subhedrsl crystals of diopside. QOccasional small areas of

ferrohastingsite occur interstitially and are younger then the other coumponents.
The rock is quite featureless.

Encl:
DLM: vew
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235 5. (T.5. 9052)

Garnet-magnetite rock with fine scheslite,
This is 8 banded garnet-diopaside rock, with broad crosscutting zones aof

ferrchastingsite, with patches of fluorite (quite conspicuous, up to 2 mm in Bize),

and arsas of magnstite-~ferrchastingsite. Minor scheslite occurs in these
metasgmatic zones, as anhedral patchss 0.2 - 1.5 mm in size. Thus there ssems

to bs & clear essociation between scheelite, fluorite, magnetite and ferrchasting-—
sita.

254 ft. {1.S5. 9033)

Fing-grained greenish rock; trace scheelits.

Appears to be 8 metasomatised metacuartzite, in which much of the cuartz has
been replaced chiefly by diopside and epldote; large patches consist slmost
entirely of these two minerels, with isolated scheelite crystals {up to 0.5 ram )

cmbedded in diopside aggregates. There are polkiloblsstic patches of caleite,

containing small, wsll-formed Fluorite crystals (<0.15 mm)., What little
metaquartzits hes survived replzcement consists of typicael stressed metamorphic

tuartz with interleocking texturs.  Minor amounts of magnetite and ferrchasting-
site ars seen. :

276 ft. {7.5. 5054)

Fine~grained pale-gresn rock,
The three msin constituents are vesuvianite, garnet and diopside. These occur
as fairly fine, granuler crystals, though the vesuvianite often occours as

larger poikiloblastic patchss {optically continuous} crowded with dlopside. The
rock is cut by epldote and garnet veins.

SUMMARY AND CONCLUSIONS

GENERAL PETROLOGY

Virtuslly all the ctorss examined ars metasomatic racks; eonly ons was still

recognisable as an altered sediment, though & few of the others ars metacuartzites
and presumably derived from sediments.

The metasometism has been intense, with complete replecement of host rocks by
secondary minerala in most cases. These secondary minerals are typical of
tactites or skarns and represent Ca~Fe metasomatism. This has produced diapside,
magnetite, grossularite (probebly with an andradite component], epldote,
vesuvienite, and in some cores there is evidence of minor Ne alsc whers
ferrohastingsite has developed, end K where blotite cccurs.

These minerals appear to have been formed in a feirly definite paragenatic
sequence, though this may not have been separeted by an appraciable fime intarval.
The mineral formation sequsnce probably belonged te the same averall phase,

though there is evidence of late-stage, minor fracturing end veining.

.
s
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Minor amounts of fluorite, apatite, carbdnata, scheelite ond sulphides are

present end all appear to belong to the latest (i.e. youngest) part of the
metasomatic phass. _

Since virtuzlly nothing is known of the composition of the original host-rocks,
it is difficult to envisege the nature of the chemical additions end subtractions
to the system.

MINERAL ISNATION

Allowing for the fact that the core samples examined may not be representative
of the deposit, the scheelite distribution eppeers to be erratic.

However, a few generalisations may be made which mey or may not be valid for

the deposlt ss & whole, and may need considerable modification in the light of
ather date. _

1t seems that the scheelite was introduced at a lste stage, after the magnetite.
There is evidence that the magnetite iltself was one of the last minerals to bs
introduced, and there is an association between scheslits and magnetite. This
may be useful in exploration. There is also an assoclztion between a late-stege
development of ferrohastingsite, an emplecement of fluorite, end some scheelite.
However, 1t would be misleading to bes boo dogmetic about the paragenetic position
of the scheelite; it L possible that this minerel occurs throughout the
paragenetic secuence, with an emphesis on the letest stages of mctascmatism.

The presence of chalcopyrite {end pyrite} is interesting, though not sconomically
significant. Hawever, it does suggest that other sulphides (e.g. molybdenite)
could occur elsewhere i the deposit, particulerly in view of the yellowishe
white fluorescence of the scheelite which indicates an appreclable Mo content

(up to 1 in the scheelite). #g end Au are two elements which may be present also

and should be checked at some stage. :

H.W., Fander, M.Sc. .

Encl:
DLM: vew
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/ A AL MINERALOGICAL SERVICES Date LLui Hulol, JUlC.
’ IDENTIFICATION
+SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
1
l/ Job No. Cis 72/3/14 Date Recelved: 15/3/72
Reference Letter dated 7/3/72

Sample No. 1
Nature of Sample: ____Hand-specimen

DESCRIPTION SECTION No. 8677

Pink granite.

a. Hand Specimen:

. v .
. . o 7 o 4 .
A ooqrqenmralned pink granlte.-ﬁ%ﬂh’/?ad“xﬁf“/ﬁgﬁ?bﬁﬂﬁaﬁlxgﬁﬁ““*“*lu
) . t .

Guartz 2%
Perthits  55-60%
Plagioclase (An10“15)10-15%

Bictite (&ltered to 7-10%
chlorite)

Opagues . <3%
ACcegsories

The textures are typically. hyp1d1omorphlc granular and grainsizes
average 2-2.5mm., The perthitic orthoclsse is heavily clouded with hematite
dusty discolouration (giving the pink colour to the nineral), while the

plagicclase feldspar is partly altered +o epldote, sericite, chlorite and
dusty kaolinite.

b. Microscopic: ) )
l‘-_uls rock is a pink granite in which the dominant ceonstituents are;-

@ Jnetic opaques are invariably related to the medium-grained chloritised
blotite {lakes and accessory zircon (very common}, apatite, epidote. Very

I epidote inclusions (and relict cleavages), whereas the biotite has been
replaced by chlorite and nminor (?)sphene.

minor chloritised hornblende can be recognised because of the secondaxry

Sixteen euhedral zircons present in a heavy mineral concentrate prepared
li’rom the sample have average length to breadth ratiocs of 2.5:1. OF these

six contained tiny inclusions in the form of opagues, negative crystals and

bubbles, Traces of metamict zircon were noted in thin section and

occaslionally zivcon grains have a very vale yellow colour. Verv pale pink
lfluoreacenoe is & feature of the zircon in this sample.

Comparison with TC2 {Report CKS 72/2/24)%

I Praview Presa
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l /é{% - Reperi CMS 72/3/14 Continued. | 602018

//; re~examination o this earlier samplc showed that

@t ondly onc-tens
of the zircons were eunedral, but of

LA

seven graing measured the
length to breadth vatios were similar to the granite zircona

II (2.75:1). '
Inclusi £

welusions of opagues =2nd negative crystels were noted in wmony

i euhedral grsins, but none were characterictic enough to be directly
3l onpared with the granite zircon inclusio
The hyacynth varieties were rounded, butl. the pink iluorescent
varieties were identified as being sub-rounded.
6 No euhedral zircons were identilfied din Mi.Zl. conc'. Sone fluocrescenie
I was however traced to topaz grains as well as zircon grains,

I.7.8co%t, M.Sc.
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REPORT CMS 721/7/10 &<

The sample received, K1-3, gave an assay of 1.8%Fh W05 .and it was .
requested that the tungsten mineral(s] be identified. 2

PROCEDURE
The sample was treated as follows:=~

Ta Lumps were broken up by light crushing.
2. A magnetic fraction was removed with a powerful hand-magnet.

3. The magnetic fracticn cbtained was divided into a weakly magnetic and a
strongly magnetic fraction.

4. The non-magnetic residues was separated in TEBE (S.8. = 2.95). The heavy
fraction consisted mainly of earthy brown goethitic material.

Tha fractions were examined in oil mounts and alsoc in polished section.
A short wave W check was alsoc made.

No tungsten minerals of a primary or secondary nature were ldentified,
despite a carsful search.

Three fractions were then submitted to Amdel for WDB analysis, with the
following resuits.

a. MAG {magnetic) 0.8% WO5
b. WM {weakly magnetic) 1.12% W05
c. MM HF (non-magnetic heavy fraction} 2.90% WO,

The earthy sample NM HF was also submitted for a full x-ray
diffractometer chart trace with a reguest to identify any ftungsten minerals.

The assay of 2.90% WD3 Tor this fraction was quite high enough for any
discrete, crystalline tungsten mineral to be detected by this method. However,
gpparently no such mineral was detected. The constituents of NM HF were goethite,
hematite and clays. A point of significance however, was that the goethite unit
cell size was distinctly smaller than normal. This phenomenon is known to ocour
in lateritic goethite in which Ni partly replaces Fe.

Singe the ionic radius of the tungsten ion, WS, is D.&2A compared

with the ferric iran FBS, which is 0.&4A, it would ssem guite feasible for a

partial substitution of FeS by w8 ta accur. Hence, a discrete tungsten mineral
would not be detected.

Since the MAG and W fractions aiso contain appreciable W0., this may

H)
be due to WE substituting for Fe® in hematite (martite) or to admix ;}tungstic
goethite®. ' :

Jw




|
e 602020
The other possibility is that the tungsten mineral is amorphous, and

thus not detectable by x-ray diffraction.

Electron-probe microanalyses of these fractions would establish the
relationship between tungsten and say , iron in goethite and/or hematite.

and WM fractions, though the polished section was carefully searched and cnly

e
l It is still possible that small amounts of wolframdite ocour in the MAG |
magnetite, martitised magnetitse, hematite and goethite were identified.

H.W. Fander, M.Sc.
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CRNTRAL MINERALOGICAL SERVICES | Date:_22nd March, 1971.
_ R IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy) 1
No. 1
Job No.___Cl1S 71/3/22 Date Received:____12/3/71
Reference Request == Mr, K. J.Callow
Sample No. Yo, 1 : -~ , Grossularite-
Nature of Sample: Hand-gspecimen e Diopside Rock
DESCRIPTION SECTION No. 5216 ( _ '
a. Hand Specimen: flaca Mo i

5.’.‘.;,“\ f}’ e 180
Brown, massive garnet rock.

'. Microscopic:

This garnet rock consists principaily of weli-zoned, birefringent
grossularite garnet, .

Where the garnet projects into cavities, 1t is euhedral., The cavities
contain calcite or quartsz. _

Small subhedral crystals of diopside are scattered through the garnet.
There is no indication of relict textures or minerals, and the nature
of the original rock is not known, If this rock is metasomatic, then
the original host may Have been a limestone or marble, or similar
highly calcareous type. |

H.W.Fander, MK.Sc.
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NTRAL MINERALOGICAL SERVICES Date:__22nd_March, 1971,

IDEMTIFICATION

SAMPLE REPOBT‘ (Mineralogy, Petrology, Ore Microscopy)
No. 2

Job No_CIMS 71/%/22 Date Received:: 12/3/71

querence Reguest —- Mr., K.J.Callow . Biotite metaquartzite

Sample No. No,. 2 . (Hornfels) .

Nature of Sample:_&mwﬁn@sm__

DESCRIPTION SECTION No. 5217 2 o

a. Hand Specimen: Thaca N

,'7;3.{ {'L Y {—4;,:.{,.‘0.1
Fine-grained grey %hornfels with traces of sulphide.

. Microscopic:
This is a fine-grained bictite-metaquartzite.
It coﬁsists of small interlocking quartz grains and minute fiakes of
reddish biotite (partly chloritised), with scattered sphene, epidote and
apatite grains. Occasional small grains of detritally rounded zircon '
are seen, indicating that the original rock was a sediment (siltstone).
This rock may be regarded as a biotite hornfels produced by contact
metamorphism,

H.W.Fander, M.Sc.
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| /g;wm:. MINERALOGICAL SERVICES Date:_22nd March, 1971,

IDENTIFICATION

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

No. 3
Job No_ CMS 71/3%/22 Date Received: 12/3/71
Reference___Request -- Mr, X,J.Callow
Sample No. No,., 3 : 7 ?Pergusonite,
Nature of Sample:___Hand-specimer e _ ) "
DESCRIPTION SECTION No. | a | Hvaite
a. Hand Specimen: yrn No ot

i Fpu i Exfensien.
Vitreous black columnar crystals, with fine garnet.

. _. . Microscopic:

A number of tests were carried out on the crushed mineral to determine
its optical and physical properties. . ‘ '

The mineral is uniaxial negative, pleochroic from green to dark brown,
with an R.1.>1.74 and 'SG>3.3.

Its properties strongly suggesgqg complex oxide, and correspond quite
well with fergusonite, Y{Cb, Tq)206.

However, confirmatory analyses and/or X-Ray diffraction should be done

on the sample. This can, be arranged if authorized.

The multiple or complex oxides are a difficult group to identify,

specifically and caution must be exercised before placing too much
reliance on this identification.

H.W.PFPander, M,Sc.
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+CENTRAL MINERALOGICAL SERVICES Date:
. IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy) .
TX1

Job No CIis, 71/1/45 Date Received: 21./1[71

Reference Da:y Book No. 12.163 Fine-grzined calc~
Samplse No, TEL . ' gilicate rock.
Nature of Sample: _H&llG=8pecimen

602024
10th Februcry, 1971.

DESCRIPTION SECTION No. 4754 Wara N

a. Hand Specimen:

Light and dark grey, bedded, fine-grained, sulphide-bearing, (?)calc~

silicate rock.

b. Microscopic:

.ffﬁhis rock is a flne-grained bedded cilo-silicnte which has formed by
“metamorphism of what was probably a calcareous siltstone. The bedding

is caused by fine shaley layers interbedded with slightly course silty
beas. Fine-grained opaques form'2-3% of the rock. Hand specimen
examination indicated that some of these opagues are iron sulphides.
Throughout the very fine-grained matrix of the rock, relict quartz
grains are evident, but intense cloudy development of zoisite has taken
place and minor'spots of scapolite are also evident. Acceséory towrna-
line was observed in assdciation with slightly coarser-grained zoisite
(all <0.lum) and secondary sulphide grzins. Ipidote veins transect the
bedding caused epidotizaﬁion of adjacent shaley material. No mineral-
isation is related to veining.

H.Ww.PFander, M.Sc.
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LCENTRAL MINERALOGICAL SERVICES ' Date:_10th February, 1971,
V i . IDENTIFICATION
. SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

: ' TX2

Job Na.__ Ol 71/1/45 - Date Received: 21/1/71 -
Raference Day Book No, 12163

e Garmet-quartz-
Semele o = diopeide calce
Nature of Sample: Hend-specimen i0p ai

' silicate rock.

DESCRIPTION ' SECTION No. - 4755
a. Hand Specimen: ' Kaca pe !

A coarse-grained, brown (?)garnet rock.

b. Microscopic:

j @;‘ﬁsroék is composed of coarse to fine-grained garnet (probadly gross-
ular), and relatively fine-grained diopside crystals in a coarse-grained.
guartz metrix, It is a common cale-gilicate assemblage formed from
calcareous rocks. The garnet 1s pale brown, and strongly anisotrbpic in

vin section. Small crystals (0.2mm) of diopside occur as inclusions

—

irregular bhands 'Ehrough the rock are iron-~stained diopside~rich areas.
Alteration of the diopside to a pale brown micaceous mineral accompanies
the iron staining in some parts of the rock. '

H.¥.ander, M.Sc.

a
i

in the garnet or in the enveloping quartz areus. The darker iron-stained,j}

b o i
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