APPENDIX 1V
FIELD DESCRIPTIONS OF PETROLOGY SAMPLES COLLECTED



MEMORANDUM TO: Steve Milner

FROM: Nick Marshall

SUBJECT: Petrology Samples Collected Sept 1991, field notes.
DATE: Oct 3, 1991

EL 5420

20-002F, at 731350E / 7735800N. (line 1)
Float near crest of hill among quartz and laterite float. Coarse metaquartzite with sericite

and goethite.

20-057R (petrology only), at 733985E / 7734240N (previous site 80108).

Ironstone ridge -- massive hematite (specularite) - quartz with 5-8 mm yellow limonitic
patches which are gossanous with pyritic boxworks. These may represent sulfide rich
breccia clasts. Some coarse, glassy quartz rich phases are present. General strike 80°T
with isoclinal folding along 80° axial plane on meter scale, but some areas strike at 130°T.
6-7 kg composite for analysis collected over 50 m.

Polished thin section.

20-061F, at 735600E / 7734000N on line 3.
White quartz float with 1 mm x several cm lamellae -- ghost structures after metamorphic
mineral ? Some vaguely vuggy. weakly gossanous phases submitted for analysis.

20-075R (petrology only), at 735550E / 7736420N
Small conical hill of quartz - sericite gneiss, locally folded but general foliation 70° - 80°T,
dip 80°S.

20-121F, at 737850E / 7734000N

Float, locally abundant as pebbles and cobbles of white subangular quartz. Has distinctive
acicular clusters as imprints after tremolite-actinolite (7). Some phases are vuggy with fine
crystalline quartz, some phases contain tourmaline, and some show breccia texture and
carbonate (?) cavities. A totally silicified possible skarn breccia.

20-132R, approx. 100 m W of 20-121F, at 737740E / 7733975N.

100 m ridge of suboutcropping quartz, as a variant of 20-121F. More obvious vugs,
multiple phase quartz veining with brecciation and carbonate cavities, but no tourmaline.
Some phases have infill double sided sparry cockscomb quartz veins 1.5 cm thick and
limonitic banding on the chalcedonic quartz margins -- epithermal type texture. Strike 85°T,
possible dip 65°N.

20-207R1, at 741800E / 7732450N, near crest of low ridge.
Suboutcrop of "ironstone", strike 145°T, dip 80°NW. Consists of quartz - feldspar -
chlorite - massive black hematite, somewhat fissile.



20-207R2, 15 m N of 20-207R1. '
Suboutcrop of same ironstone as R1, but with yellow-orange limonitic phases. Strike
115°T, dip 80°N, with possible axial plane drag fold.

Polished thin section.

20-207R3, 12 m from 207R2 at 145°,
Quartz vein with laminations of orange limonite with boxworks. Strike 130°T, dip vertical.
Possibly 12 m thick, against south side of 207R1-R2.

A second band of BIF (207R4, for analysis only), with limonitic patches in quartz -
hematite - feldspar - chlorite, 3 m thick, strike 130°T, dip subvertical adjoins 207R3 to the
northeast.

A second band of vein quartz (207RS5, for analysis only) possibly 5 m thick, strike 95°T,
dip (characterized by lamellae of fine boxworks) subvertical, adjoins 207R4 to the
northeast. This continues at 130°T to the crest of the hill (207R6, for analysis only), but is
displaced to the south by a few meters (a third band ?). Laminations of fine boxworks in
quartz, with occasional 1 mm thick hematite rich lamellae are present. This unit lenses out
further ahead. /
20-208R, at 742480E / 7731770N.

Prominent ridge with rockholes. Similar to 20-207R7 but less finely laminated or bedded.
Coarse glassy angular quartz - feldspar - ferruginized chlorite, some pyritic boxworks and
occasional spongey, gossanous + 1 cm limonitic patches. Somewhat laminated, strike
130°T, dip subvertical. Previously sampled as 80 series but number destroyed.

20-227R, at 741700E / 7730315N.

80 m wide BIF ridge: massive hematite - quartz - chlorite (?) with thin bands of gossanous
patches and + 1 mm pyritic boxworks. Bedded, (few cm to about 1 cm). Strike 100°T, dip
45°N. At previous site 80147 and 80148.

20 - 228R, at 741735E / 7733250N

Approx. 25 m wide ridge of BIF, strike 140°T, dip S50°SW, with local folding and local dips
to subvertical. Massive glassy quartz bands, quartz - chlorite (?) - feldspar bands, and
quartz - massive hematite bands with fine gossanous boxworks. 60 m away at 210° its
equivalent may be 20-226I (for analysis only) on line 11, as ironstone lag but no outcrop.
Polished thin section.

20-257R, (petrology only) at 744740E / 7735580N.
Westernmost of three small ridges of quartz - feldspar - sericite schist or arkosic gneiss,
foliation 150° - 170°, dip 55° - 80°W.



20-270R1, at 747620E / 7732635N.
100 m ridge of khaki - orange, fissile quartz augen - feldspar - chlorite (?) schist, strike
30°T, dip subvertical. Groundmass is pervasively limonitized. After volcanic? A lower,
similar ndge occurs approx 200 m east.

20-270R2, same location as 270R1.
1 m x 10 m interbedded lens hosted in 270R1, with massive black hematite replacement

and fine gossanous boxworks.
Polished thin section.

20-301R (petrology only), at 750470E / 7735630N.
Quartz augen - sericite - feldspar schist, foliation 110°, dip subvertical. Origin?

20-425R (pewrology only), at 746750E / 7732105N.
Low ridge of quartz - feldspar gneiss, folded, general strike 45°T, dip 80°SE. Origin ?

20-495R, at 751870E / 7731240N.
Small outcrop hill of quartz - opaline silica - feldspar - chlorite (?) gneiss. Possible
malachite stains (or lichen?). Some phases have hematite flooded groundmass.

20-368L, at 745690 E / 7723615N
Laterite rubble from airmag low area. Original lithology ?

20-369L, at 745570E / 7724395N.
Laterite rubble from airmag low area. Original lithology ?

20-371L, at 745400E / 7726175N
Laterite rubble from airmag low area. Original lithology ?

20-549F, on line 18 at 2100 m at 040° AMG from 752600E / 7736200N
Hill crest of quartz - hematite laterite rubble. Original lithology ?

20-551R, at 746320E 7733880N, near camp.

Wooded ridge in airmagnetic low region of feldspar - quartz, well bedded every few cm.
Quartz slightly elongated (stressed). Some feldspars are hematite permeated and fairly fine.
A slightly stressed arkose to arkosic schist, which for some reason contrasts to arkoses
ridges with a little sericite which outcrop on some of the airmag anomalies traversed. Some
phases have possible minor weathered chlorite. General strike 040° - 050T, dip subvertical.
Origin ?
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MINERALOGICAL REPORT NO. 5971
by L.R. Pontifecx, MSc.

November 6th, 1991

TO: ) Mr N.J. Marshall
Consultant Regional Exploration
Tanami Joint Venture
48 Woods St
DARWIN NT 0800

COPY TO : Mr. Steven Milner
Exploration Manager
Tanami Joint Venture
48 Woods St
DARWIN NT 0800

YOUR REFERENCE: Letter Fax dated 3/10/91, from Nick Marshall.
Order No. DN 50749

MATERIAL: Rock Samples

IDENTIFICATION: EL 5420 Series; Sample Nos. 20-002F to 20-
551R

WORK REQUESTED: Thin section preparation and description, with

comments as requested.

SAMPLES & SECTIONS: Returned to you with this report.

\
PONTIFEX & ASSOCIATES PTY. LTD.

MINERALOGY — PETROLOGY . SECTION PREPARATION



INTRODUCTION

Twenty four samples from U 5420 were submitted by Nick Marshall, for petrographic
assessment. These were zccomnenied by a memo from Nick Marshall to Steve Milner,
dated 3/10/91, Hstine each sum~'e number, its location, and freld descriptions to be

considered znd commented on ) eg annreoriate as nart of the petrography.

Given the nature of the samnlss, and the questions to be resolved, the samples were
examined from 2 combination of 12 thin sections, 4 polished thin sections and 3 poiished
sections.  Most thin sections recuired extensive impregnation to retain water sensitive clays
and relict textures. Three of the no ! thin sections are of lateritic fragments, which
were initial'y monated in an enoxy © k.

Fach section is given an individua! description, which indicates the existing mineralogy and
the texture, together with an interpretation on original lithology, also comments on

comnarisons within the suite as appropriate.
Pollowing is a summary on lithological groups.

NOTE . Sample 19-026R from EL5419 was listed, but not received. Sample 20-

20727 way received (and described), but not histed.

LITHOLOGICAL GRQOUPE

1. Rine oneisges, gracationa! to granulose schists, represented by up to 13 samples, as

follows:

20-057R intensely ferruginised

20-G75R only weakly limonite-stained; rather typical of this facies

20-20711 intenge'y ferruginiced, minor graphite

20)-207R2 simiTar 19 2020710, excent that one quartzose layer has the
Choeaetoristog of cuoviz Toverg in the BIF sute.

20-20%R Clgtirety Tresnreissic leyer in contact with sehistose layer,
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S-2871 St Joonly wenthered oneiss

IR TR TARKIS | IR YE ‘\"v\v\"'ly'\ toomins esyreely gt T tevedyge 2oy (rsenety
ey erentle e vverhotite inclusions in cunrtz

e e Sl T N sty Vpap st Chprriat e gfrlayar pabsgor's
T L il COnTLTIL AL TGN I or T C-n el e SUTCT NaNWOr L



Rare microcine.
20-301R Yeucoxen e or Mauxite natches after porphyroblasts
20-425%
20-495R genas's erestiongye, nossihly preisen reli
20-3G9L intense'y ferrusinised

20-551! Suniest doenty wenthered gneiss.

This facies is chorncterisnd »y veris™'y continuous, commonly somewhat poorly

Tned lenticut o myers of metpmaornbic cuartz, intercalated with a similar
chundence ond JgThotion of sunercena ‘clay’ alteration products, interpreted
most'y as a”er Colenar hut at least some after micas.  These clays are vanably
weakly iron stained, to ntensely nermeated and replaced by supergene limonite (£

hematite)

Vingr comnonents in ts facies includes fimonitic boxwork after garnet, which in
hore! smecimen, mey be considered oS gossanous, Le. after sulphide, (however,

-

fhers i po conviteine evidence of ex-suintide).  Also, minor ‘fresh’ muscovite
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Pather Cfuse natches of extremely (ne, turbid alteration material in some ex-
oneisses, withort limonite swining rmpy bz “leucoxenitic’.  These appear to
renracent corpnfetely v Terad ex-norpityroslasts, which could have been biotite

Cor amnhihg’s). Alterpatively, this cloudy material could be ‘hauxitic’, and the

orfgipe! minara! aluminovs fsuch as andelosie),

Cormer mindr Commonents s erantie in these samnles, and trace small grains of
- a 2 ]
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Regarding eonesis;  the nresence of granhite in tiree samples;  and the
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mentioned in your field notes, was not confirmed, but the so-called micas, replaced
by clays could have irclude’ ciloe ‘martiecarly the fron-rich gneisses).

An alternative gengsis for these coeisees 8 meta-granitoids but there is no
compelling evidence 1o indoote this, and hpt noss hitity cannot be denied for some

samnles.
Banded Tron Cacios
This group includes

20-20713 conrse guertz, Mot with mines sormewhat (agnostic inclusions of
voi'\_f.‘s:, neohey after amebiholer 5o minvte inctusions of fresh Fe-
rich hornolende.

20-207R7 distinctively planar-layered rock, inclusions in quartz above.

20-227R minor layered sma!! oxidised magnetite crystals, hoxwork after mica
andfor amnbihe'e, Trace nyrrhotte.

20-228R promingnt Terreoinous and siliceous layers, inchuces micropolygonal
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crnonay Tmanita tynioet o0 aripie gpl thmanite
nonay Mot ty™ons T EIITmLg ge - inmaninge.

With the excention ¢f levered meenetite crystal replicas in 20-227R, there is

neg'iile evidence of magnetite-beariry (e, typical auartz-oxide facies) banded

iren formation in this suite.  Mowaver, *he samnles Usted in this group include

ferruginous  layers, ! Llated with guartzose  lavers), in which  former
st wregume'y Te-rich) can be internreied, AT, the quartz, now
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The gel-limonite in ferruginous ‘ayers in 20-228R, compares with the same material
in sample 80153 nrevicusy deserbed for Steve Milner,

Laterite 20-368L, 20-2711L, 20-54G7

These samples have no re'ict texture of a coherent, whole-rock, but consist of
derived cuartz. grains and variab'y developed pisolites, unsorted and randomly
disposed through a limonitic cement of migratory exotic origin. Most of the quartz

appears to he derived from a gneissic lithology.
The remaining samples, not categorised as gneiss, BIF or laterite are :

20-002% coarse massive metamorphic qrartz, with limonite along intergranular

contacts and microfractures. Possibly relates to 20-207R3.

20-061F layered, white comb-textured microsparry/prismatic quartz, and
intervening  laminations of cryptocrystalline  silica. Possibly

Byuy Yoyt o \ Y
Cxhpiative-relaled,

20-132R coarser, heterogeneous mass of the same quartz as in 20-061F
204087 similar mineralogy to the gneissic suite, and probably related to it,

hut dominated by apparent ex-micas; and only minor quartz. May

he gretsen-related,



INDIVIDUAL DESCRIPTIONS

Massive coarse, irregularly granular aggrepate

20-02F of cuartz, permeated along intergranular
TIIBSCL/IT2E000N contzets  and  microfractures by limonite.

Genesis unspecified, except to suggest that the

quartz is ‘metamorphic’.

Field Note : Float amongst quartz and laterite float.  Coarse metaquartzite -+

Soaeite L oo
su.erite oo

This samele consists of a massive, coarse (3-10mm) irregular granular aggregate of quartz.
Triaearonylar cortacts are loca'ly weekly suvtured and all are permeated by limonitic
swinine, This steining also penetrates adiacent microfracture, locally extensive within the
cuertz, most of which are short, random, blade-like and in small networks, resembling
incornorzted DNakes of ex-muscovite (as suggested in the feld notes). The former presence
of micas connet b confirmed bowever.

Indeed, there are no snecifically diagnostic genetic characteristics, that most grains are
stressed, with snaree digseminations and some *rai's of minute finid inclusions to suggest a
‘vein' origin, which could be primery hydrotherma! or metamorphic. [t compares with
othar eupttz in samnle 2020703 and 20-20717, which carties abundant minute inclusions

IS -
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20-057R Weak'y  metamorphic-layered  rock,  with
733985L/TT3420N cuortizose layers more or less alternating with
conrse monitiscd clays (?after felspar) and/or
nica. Winor local boxwork probably after
garnet, Deeply weathered,

oxidised/ferruginised probable ex-gneiss.

Field Note - Massive hematite-(snecularite)-ouartz, 5-8mm limonitic 7gossanous,
] ?

v\,'v“:'grxg

The three hand snecimens comprising *his samnle did not offer convineing evidence for
hematite variety specularite,  They are dominated by various forms of massive
cryptocrystalline to colloform/botryoidal, but nossibly including minor supergene hematite.
This material incorporates quartz. Also there are minor small areas of limonitic-hoxwork.

e semple examined microscopically, chosen because of its fine, weakly layered structure,
consists partly of noorly defined layers of fine granelar, metamorphic quartz up to 3mm
g These more or less alternate with ecvaly noorly defined layers of goethite (+
snarse hematite?)) renlicas after quite coarse, almost vermiform ‘micas’, (Tkaolinite). It
scems likely thet this coarse ex-phyllosilicate represents deeply weathered, altered, felspar
(or micas), in an original nrobahle metamorm™ic rack, essenticlly the same as the non-

‘nv FV‘I\I"'FS{\ ’ CONTEe (. y__r- o ‘) \”\'—q gy\ :’C fu‘"’f"’

There is one arca vn to &mm across of Imonitic boxwork (alluded to in your field note),

formed by brownish (less reddish) poethite; and this annenrs 1o renresent former garnet.



20-061F Layered/laminated  sequence, with  layers
735600E/7734000N a'ternately of fine comb-textured micro sparry
¢uartz, and  cryptocrystailine. (Posstbly

exhalative-related).

Field Note : Onartz float, laminated, 7ghost structures after metamorphic mineral.

This rock consists entire'y of white ¢ugriz, leminated on a scale of 0.5mm to 3mm. Most
of the tNieker Tnvers cenglst of ouartz micronrisme, with a comb-like arrangement, arranged
at right ang’es ‘o he ‘oyering, growing from 2 ‘base’ and a ‘top’ of each layer, commonly
with a minor, centra! “2musy) norosity. These cuartz prisms are fairly densely clouded by

Muid inclusions.

The intercalated, thinner laminations (<0.03mm} ¢o st of cryptocrystalline quartz, also
some conformahle to low angle, rossihle ex-hlade-form crystals, replaced by ?siliceous

clays. These features tend to form the “hase’ and “lop’ for the quartz prisms noted above.

1t is possible that these blade-form renticas represent the ex-metamorphic -mineral?
mentioned in your fiel! notes, hut this con’d ot be confirmed petrographically. It is also
nossible, but certein'y not proven thet this cecuence represents an exhalative (Psinter
related) siticifeation, and the hade-form ren'icas may bhe an ex-sulphate mineral for

feygyr et
(A48 AR



20-075R (‘nterpreted ex-biotite, félspar)-quartz gneiss.
7355505/7736420N Deeply weathered with non-quartzose mircra
layers (Melspar £ micas) almost completely

aered to supergene clays. [cf. 20-275R]

Field Note : Qruartz-sereie gnetss,

The petrology indicates this rock 1o be an orizinal gneiss.  About 50% of it consists of
fairly continvous 'avers of metamornlic, orapvlae to somewhat elongated quartz, up to
3mm thick, remaining as residur’s, and intercn’ated with layers now composed essentially

P JURP b
O Aa0ane.

This kaclinit¢ has a supergepe, random, fine vermiform texture gradational to
cmovgerystaline enlt appcers to rentece &t least two former metamorphic minerals, felspar

an!

™

Accessory fine muscovite is scattzred through the c'zy-rich layers, but there are no

Claorostic accessory minerals; the origina! (ore-metamornhic) fzefes could be sedimentary

or foncous, (with seemingy £ legg nogsihiticy "o a fopmer voloazic).

v



20-121F Not examined in thin section; comments on
73T850E/7734000N macro characteristics helow; as white quartz cf.

20-132R.

=
iy
s

ield Note : Float of quartz, incornorates ex-amphibole prisms/needles; local

tourma'ine, ex-carbongte cavities. Possible skarn breccia.

Pinocular microscone examination of the three rocks foo g this sample, indicated very
close similarities with 20-122R (100m to the west), but 20-132R has more prominent vugs.

Largely for this reason, this sample (20-121F) was not sectioned, but 20-132R was.

1+ ¢ noted however, that the prisms/ncedles of quartz, (some in subradiating clusters),
wopested as ex-amphibole in the field note, appear to be primnary crystalline,
~rigmatic/sparry quartz (of proheble hvdrothermal origin). The presence of tourmaline and
O oexn-enrhonate cavites could not be confirmed.  Irregular voids do occur within the
conetz o hut these seem 0 e leached out domuains, from within randor” “ncking
conyoris of silicifed fracture networks, rather than 1o genuinely represent a former

. “
ren e at o +
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20-132R Textura!ly heterogeneous mass of quite coarse
100m W of 20-121F neigeie guantz crowded with fluid inclusions,
737740E/7733975N “men’oging or forming a breccia). Permeated
hy 'ater crypto-cerystalii.. quartz;  minor
replicas, some probably after carbonate.
"Hydrothermal quartz”, as a heterogeneous

massive equivalent of 20-057R.

I7e'd Note : Multinta nhage guortz veining, hrecciation and carbonate cavities.

L | —_—
Eoithermal?

Most of the quartz forming this rock is the same 25 forming the laminated guartz sample
20-057R, however it is texturally far more heterooeneous.  In thin section, it IS seen to
consist of general'y irreguler domains of fine to medivm, rarely coarse prismatic/crystaliine
vie'n uuartz, each with a comb and cockscomd structure, and with the crystals highly
charged with abundant, minute, fluid inclusions. These domaing anpecr in a gross sense to
he breccia frzagmcms. Sets of crystals growine iotg eachr other from ennosing directions

. - ~ N
result o mipas cantep! volls,

Relatively even more heterogencous, and cryntocrystailine quartz, permeates areas between
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20-207R1 Graphitic, mica (?4-felspar) quartzose schist,
T41800E/TT2450 oradational to  gneiss. Micas extensively
weathcrcd and ferruginised; minor boxwork
after garnet. (cf. 20-057R). Trace pyrrhotite.

Field Note : fissi'e ‘ironstone’; with quartz + ex-felspar?, chlorite, hematite.
A vague layered and/or so we structure is preserved macroscopically in this rock. In
8 3 Y pically

thin section, the rock is seen to be largely similar to 20-057R, described above.

At least 40% of the rock consists of vague layers of polycrystalline metamorphic quartz,
also more or less single praing of quartz. These occur as original residuals of coarse schist,
yoihin tavargfonges and fotiae of sehistose mices, together with coarse supergene clays
(ufter micng :rm_‘/o:' felgnrs), most of which are intensely ferruginised. Sparse resiuals of

st rpmains @60 there are sovern’ Ssomairic hoxworks, 1 to 3mm across, scattered,

N

SRR I -4 SUPIES | 'y vy ry ik
Jostmogt certainty aer oprnaetg,

Ninoe (3-5%) smalt black-opague Takes of (almost certain) graphite occur throughout these

ferruginous domains, and rarely in garnet hoxwork, (Graphite was not seen in 20-057R).

Mingr ecnant erains to 1.Smm, comnletely 2'tered to limonitic clays, occur in the

~eteesmhic quartz, These could be ex-stanrolite.

An examination of a polished section of this sample (mainly to check the graphite),

ientes snarse ) extreme’y st (0 02mm) beld-like inclusions of pyrite and pyrrhotite in




20-207R2 Graphitic, ?Melspathic and micaceous quartz
Suboutcron, szme irousiore greiss;  non quartz components extensively
as 20-20701 weethered and ferruginised  (similar to 20-

20771, but no gernet boxwork).  Minute

b

metustons of Thornblende in quartz.,

This sample is similar to 20-207R1, with a planar metamorphic structure slightly mor>
strongly preserved in hondenccimen, rossih'y with a microfo’d structure as you indicate

1 S TR R vt e LT BRIl
(although Urs wag npt /o 7 e U aeetor ),

It is also seen to he mwore Cstirely Teyered 1 e inosecti o, mere quartzose than most
layers in 20-207R1. The miczecous leyers are more intensely weathered, including the
develonment of sunergenc ¢lays (‘rom micas or felspars), similar to those in 20-057R. The
coarser euartz is Cistinctive in that it contains accessory minute (50 micron) inclusions of
¢ar¥% green Fe-rich horpblende, as in severa! samples, mostly internreted as BIF, described

Bl

Graphite occurs in this samnle, however, but is fess evident (3%) than in 20-207R1. There
are no garnet hoxworks, and there are far moere crosscutting fractures, filled by limonite,

than in 20-207R1.



20-207R3 Coarse quartz, (of uncertain origin), carrying
12m from 20-20722 trace + rarer carbonate + rarer 7epidote,
nyroxene. Numerous coarser partly limonitic
voids, after an unknown mineral probably

amahibo'e, possibly biotite.

Field Note : Cuartz veing with Tuminatiors, of orange limonite with boxworks.

At least 90% o this rock consists of a massive zggreoate of coarse (commony Smm) quartz
grains, with irregular end common'ty moderately sutured irdergranular contacts. The quartz

rains are moderately stressed, and have sparse scat'erad fluid inclusions.
-l 2

Rare, fresh inclusions of dark green crysta’s, <0.1mm size, appear to be Te-rich

kornhlende, occur in the quartz + rare associated carbonate. {See also 20-207R7).

Larger somewhat elongate boxwork voids, partly occupied by orange limonite, up to 1 x
Amm are scattered to form up to 10% of the sample, as mentioned in your field notes.
There is no evidence 1o positively identify the original mineral which formed these voids,
hut their elongate shane, and the micrefibrous to microplaty nature of some limonite
infilling, indicates probable amphibole?, or nossible biotite Isee 20-207R7].

Rarer egua'ty smal! graing of 2epidote and of possible clinopyroxene are also present.



28-207R7 Planar  layered sequence, of metamorphic
No field data cuary  incorporating  numercus  minute
inc'usions  of  fresh, Fe-rich amphibole
Intares’nted layers of extensively

oxivizedfweathered,  quite  coarse  Fe-rich
senet Manta - fond/or mica).,  Interpreted as a

et rves

sillerie-focies

This rock consists of well defined ~'znar layers 2hout Smm thick, alternately dominated by
po!yg()nu! metmorniic guartz ard extensively clay-Umonite-uitered Fe-rich amphibole

and/or Wotte, Tach "aver incormorstes minor amovets of the otier Jeyer-forming minera!

Yoywevar,

ariz graes in the euvartz-rich layers contaln ehundant-necessory, very small (<0.1mm)

T ohorahende (as In Z0-2070R3 hut far moere numerous),

T, . B N .\ PES ,. -
sy orlenehroie ereen
" e 3

ot of these sma'l cryste's are more or ess euhedral, and may be regarded as
~emorphic, and the host ovartz as metamarahizelly recongtiteted ‘chemical’ siJC‘d, with
(si'ica facies) BIF afinities. Darer, equally sma’! ora’ns of 2¢linonyroxene or 7epulote are

@ley nresent,

Interealated oxidised layers are dominated by cley-limonite 4 low temperature, probably
surerpene silica aleration renlicas, after souvat, nrismatic equant crystals of probable
1 q"

orininal amphibole (and/or nossible hiotite), some of which zre oriented paraliel to the

A =7

leyering, and some et re ritym

Numerous veirs and strincers of low texpnerature chaleedoric nratoble supergene silica cut

A I ,VC



20-208R Fe'spathic 4 micaceous, quartz gneiss in
T42480LE1TT3YTTON contaet with mica quartz schist.  All micaceous
coronents  (probably  biotite) weathered 10
¢'ay * limonite. Sparse boxwork after garnet.

Field Note : Similar to 20-20727 but "ess ‘inely laminated. Coarse glassy angular

enartz-felsoac-Terruninised chlorite, nyritic hoxwork gossanous.

Two conformable textural domains (heds/metemoerniic layers) form this rock, both
comnosed of at least S0% of corrtz, One iy Ore granulose gneissic, the other i1s more

micaceous and selistose,

The gneissic Taver corsists of frrecularly gronuloblastic auartz grains individually about
0.5mm, wea'ly 'ayered and acgreonte with o subecun! amourt of clay replicas after equant

st to ey e n Yoy a8 ey o L 1 t [
areedle ey greiee rien plior rover, reteltvely minty micas,

The senistose lever consists of conformudle undulating follue of mica (Thiotite), completely
gliered o clays 4+ limonite, throughout a cuartz mosaic, finer and weakiy elongated
compzred with that in the gneissic Jayer,

ni

Rare boxwork, (in e gneiss’c lover) annenrs o he afer oprnet woiher than nyrite).



20-227% Layered, oxidised-magnetite and quartzose

TATTUOEATCIOY ‘RIF’;  trace inclusions of garnet and Fe-rich
amphibole in quartz; limonite boxwork/replica
after micas or amphibole, also after minor
possible, iron sulphides.

“eld Note : BIF ridge, hem&tite~quurtz-chlorite?; gossanous patchy-bands,

hedded.

“his rock has a BIF alfinity, as indicated by quartz layers on a scale of Imm to 10mm and
mtercalated tayers of ‘bedded’ hematite replicas after magnetite grains up to 1mm size, and

forming vn to 15% of the secuence.

The quartzose layers are dominated by fine to coarse, essentinl'y metamorphic quartz
mosaic, with limonite permestion pimogt uhiguitons zlong intergranvlar contacts (which

mekes the rock look more iron-rich in hand specimen, than it primarily 1s).

The ¢uartz, particularly the coarser grains, is Justed with fluid inclusions, and there are
minger very smal® inclusions oF oxidigad moonetite There is lso trace inclusions of fresh
garnet;  and trace minute inciusions of green ?Fe-rich hornblende, which indicates a
L]

oy - M - M -y -
nossitle menete reletongtin 1o 2020707 (and

+
02077 nhersy,

Timegnite reclicag annarant'y alier micas and/or amntuho'e oceur locally between quartz
5 P 1 7

end minor roor’y defined by somewshet cellolar Himonlic replica/hoxork may be after irea

sulohide, probohly pyrrhotite, narticelarly gince trace small inclusions of fresh nyrrhetite
CoLUr I CrRri,



20-228R Weathered BIF, with quartzose layers
741735E/7733250N _ containing accessory minute inclusions of
amnhihole (7 rarer pyroxene, epidote);
intercz!ated layers of hematite-goethite, with a
micronolygonal texture, tynical of lateritic, gel-
Lmonte, clay-sericite replicas of unknown

geresis, also hoxwork after probable garnet,

Field Note : ri._ of BIF, bands of glassy quartz, ?chlorite, ?felspar, hematite
with gossanous hoxwork.

The part of the sample sections consists of two quartzose layers, at least 10mm thick,

serarated by a richly ferruginous Tayer 20mm thick,

T quartz layers consist of medium to coarse, granuloblastic quartz aggregate, with grains
moderzte'y stressed, and containing trails and disseminations of minute fluid inclusions.
importantly, these g~ 2 contain accessory, scattered, very small (0.3mm) inclusions
of the green ?Fe-rich amphibole; as in several other samples, with rarer near-colourless

crgins of Tepidote and/or possihle clinopyroxene,

The ferrvginous layer, as seen in polished section consists of a very fine spongy/cellular
mase of hematte £ limonite, with an overall, irregularly micronalyugona! texture. There is

ne nositive howwor or rantice after mecnetite,

T

Thig fanlyeonel” fuhric moy he internrated og

e intergrznclar to fine quarty apgrevre (un'Te'y accerding 1o examinztion in
tronseeted Highty; or interoranc'sr 1o cathorate mosaic, with carbonate since

rogy vaem 700000
A UTLLNC ).
[ o

tonched out (2'so soomis
2) fine gossanous boxwork, affer complete oxidation and leaching of fine aggregate
nuerhote
P s
(3) s texivre may be entirely a supergene (e, not refict), typically formed by gel-
Lmonite wiich is commonly seen in Lteriic neofiles (and in fact seen in previous

TR ARA AN -] /‘\h"“ ' t [ r \ e 4
o . PR R DR eyt A LA Iz 1
gortan CTTED crsiarnoroc), oot D724 e weve Wilner, 16/10/91.



There is also minor scattered hoxwork, different to the above, after fairly discrete
individual crystals, ebouti lmm size, 2nd these seem to be most likely after gurnet, but
where clays are also invelved they may be after another metamorphic/porphyroblastic

mineral,



20-257R Muscovite-quartzo-felspathic  gneiss;  felspar
7447405/TT35580N comn'ely weathered to clays;  accessory

zircon graing probably ex-detrital in an origina!
ne' e+ arkosic psammitic sediment cf. 20-
O75R,

(WP

This rock has a relict gneissic texture. Fine to medium grained metamorphic quartz mosaic
is variably continuous to form about 50% of this rock, and this forms a layered/granular
gneissic aggregate with micas and clay-alteration renticas, which form approximately the

other one half of the rock.

The clays are decussate very fine kaolinite which appear to be completely weathered ex-
felspar. The muscovite is probably a primary/metamorphic relict of the former gneiss, (or
possibly an alteration product of ex-felspars).

/ sory grains of zircon, rarely to 0.25mm, appear to be detrital grains in an original

nelitic and/or arkesic sandy facies, (as the probable precursor o this gneiss).



20-279R!1 Snersely grantitic,  -a felspar quartz gneiss,
7476205E/7732635N vt e nonegaprtzose  mineral  completely
weel e 2l o Dmomite clays;  accessory opaque

T et e ey Cetrieg !,

Field Note - Cuarz-supen-felsnar-sciie? Check 7 Cerived from a volcanic.

s rock also has a relict greissic fabric. Abundant folae, transitional to (‘small augen-

Ike™) lenses ¢f supergene eerntion end-products form vo to 5% of the sample. This
mucerial incorporates fine to medium graing, small lenses and discontinuous layers of
saamornhie evacz, ferming e onher eovoximete 25% o7 the samnle,

s otrmedon products feclude decuss'e o microwvermiform clpys, extensively iron-

Coedsond roxst Yy oafior Slumergr o plso reletve'y selictose clays which appear to
. _ N . §o P, _, Fe

nseudomornhically renlace former metamornhic rices. AlSQ, there are irreguiar lenses to
Smm across, of deeply iron-stained vlra‘ine? leucoxenitic materiz', which may be replicas
pfer Miprite Tam-hinols on! these ftend to Cletnonist s rock from other weathered

1

cin oene et LI S Tt pyherd e ,” ] L
oases duserined ahove, TThis mintesia? moy he heoxiez)

Accessory fine graphite resicuals occur in severa! weathered folae, and there are accessory
sma'! individual opague oxide grains, which are sunergene-ox‘dised, and these appear to be

ex-detrital (like the rare zircons in other gnetsses).



20-270R2 Irregular, disrupted (7ex-gneissic) aggregate of
Same location 20-270R1 metemorphic  quartz, incorporating  scattered
interbedded lens hosted in cuite  coarse supergene clays which are
20-270R1, hematite and gossanous intensely  ferruginised,  also  extensive

hematite/limonite  stringers  along  fracture
networks.  No o apparent  genuine  gossanous
characteristics.  Single recognisable microcline

grain.

This rock has an overa!! disrupted gneissic fabric. The irregular fine to medium quartz
mosa:c which forms about £3% of it is similar to the quartz in the host gneiss 20-270R1.

ne other anproximately 60% consists of irregular patches and networks of reddish,
hematitic supergene, iron oxides enclosing highly irregular porosity (partly occur™ ' by
yellowish vhrafine clays). A single stressed grain of partly fresh microcline occurs in this
thin section.

Most of thns ferruginous materia! replaces, with diagnostic relict textures, the same clay-
alteration-endproducts (7after felspar) as in 20-270R 1, but more randomly disposed.

The remainder of the iron-oxide basically forms extensive, chaotic networks, along
fractures and intergranular contact within quartz, locally microcollorom and botryoida!, and
without any evicence diagnostic of specific pre-existing recognisable minerals,



20-301R 7Micacous, felspathic and quartzose gneiss;
750470E/7735630N weakly  disrupted; non-quartz  minerals
completely weathered to supergene clays and to

‘Neucoxenitic patches.

Field Note : Quartz-augen-felspar schist.

This rock has a dominantly gneissic fabric. Locally disrupted lenses and layers of fine to
medium metamorphic quartz mosaic (35-40% of the whole rock) are variably continuous
within, and more or less alternate with, ‘layers’ of supergene components, which also

incorporate sma'l inclusions of quartz,

These weathering end products are mostly micro-vermiform clays, iron-stained and in
decussate natches, but with a subordinate amount of patches, 1 to Smm across, largely of
clonded, cryptocrystalline ‘leucoxenitic’ or possibly bauxitic material. The precursor
minerals were nrobably felsnars, biotite (+ muscovite).

Trace minute grains of zircon occur as inclustons in quartz.



20-425R Muscovite-quartzo-felspathic gneiss;  felspar

746750LE/7732105N completely weathered; trace grains of zircon,
tourma'ine,

Field Note : quartz-telspar gneiss. Origin?

This sample consists essentially of a massive to weakly layered, inequigranular,
gneissic/metamorphic aggrepate of quartz and supergene clays. The clays have formed by
the almost comnlete in-site weathering, arparently mainly of felspar, but also of minor
micas, and indeed snarse relicts of quite coarse metamorphic muscovite remain in the clays.

These clays are variably micro-vermiform/decussate, variably to massive, relatively
structureless, cryptocrystalline. A single grain of zircon and one of tourmaline was seen,

enclosed in clays.

Objectively, the relatively massive nature of this rock could be interpreted as a meta,
(muscovite) granitoid. Most other gneisses described alone however, seem 10 be
metasediments, and there is no compelling reason to interpret this rock differently.



20-495R Massive aggregate of fine quartz, abundant
751870E/7731240N random quite coarse clay Zafter micas, also
apparently sericitised felspars. No distinctive
texture, appareatly different from all other

rocks in the suite, possible ex-greisen affinities.

Field Note : (Opaline silica), quartz-felspar-chlorite? gneiss.  Possible malachite

staing, locally hematite {looded.

One sample included in the bag with this number is a re’ ~=2ly m “v¢ medium granular
agaregate of quartz and compact-clay-altered-felspar rock; possibly a metagranitoid. The
other sample is relatively very weskly layered ‘gneissic” and this rock was examined

petrogranhically.

About 60% of the rock consists of random flakes and sma!l books of clay, almost certainly
kaolinite, un to 1.5mm in size, common'y curved or bent, and randomly disposed
throughout, These appear to be the weathering-alteration-end nroducts of pre-existing

micas.

These occur within a matrix of finer clays, which tend to be selectively ferruginised,
(20%), fine (<0.3mm) scattered guartz grains, (10%), also a fine alteration material,

k]

annarently ‘sericite’, {with possibly saussuritic affinities?) probably after felspar,

The comnonents 0F tie original rock therefore apnear (o have been micas > felspar >
cuartz.  These nronortions of the mterpreted minera's are ¢ifferent from all other rocks
described in this remort;  also there is lack of a distinctive texture; either primary or

sraergene (anart from it being heterogeneersly massive).

Interretations of the original lithology is uncertain;  could it be a guartz-poor ex-

L S TR
praisenised rock?



20-3681. Unsorted  quartz  grains, apparently  as
745690E/7723615N ‘residuals’,  possibly  some  transported,
cemented by lateritic limonite.  Accessory
minerals suggests derivation from gneiss, rarer

contribution from BIF.

Field Note : Laterite rubble, form air-mag low area. Original lithology?

Eight lateritic chips were examined in the one composite polished thin section; these show
completely supergene/surficial textures.

At least 50% of each chip consists of quartz grains, mostly angular, unsorted and ranging
in size from 0.03mm to 2mm, variably of single crystal and composite and a!l randomly
disposed through a limonitic (lateritic) cement of exotic/migratory genesis, which forms
most of the other 50% of the rock.

There are no relict textures of a pre-existing in-situ whole rock, and it is assumed that this
quartzose material has been transported and/or has concentrated locally as residuals from

underlying deeply weathered rock.

One the whole, the quartz is rather non-diagnostic of any particular rock-type, even though
it may be regarded broadly as metamorphic. Accessory minerals offer some scone for

internretation, such as ;

* rare (weathered) single crystal grains/{ragments of microcline, which may correlate
with the rare microcline in the weathered gneiss sample 20-270R2.

* trace very small grains of tourmaline, flakes of muscovite and rarer zircon, may

correlate with minor to trace amounts of these minerals in some of the gneisses.



20-369L Deeply weathered/ferruginised, fine layered
745570E/7724395N ‘mica’-quartz schist (or gneiss), accessory

titaniferous opaque oxides.

Field Note : Laterite rubble, from air mag low area. Original lithology? -

As distinct from the exotic/derived material in laterite samples 20-368L, 20-371L, with
surficial structures; this thin section displays a coherent preserved texture of a fine

metmorphic whole-rock atbeit intensely ferruginised.

Fine grains of muscovite and somewhat fragmented quartz‘ mosaic have a weakly layered
distribution through a matrix of intensely limonite impregnated clays. This latter material
is seen to pseudomorphically replace schistose foliae of former micas, which formed
approximately one half of the pre-existing rock. Quite coarse kaolinitic clays flakes are
fairly abundant in one of the three chips examined petrographically.

Accessory grains of ilmenite opaque oxide are scattered along the metamorphic layering.



C

20-371L Unsorted quartz grains, probably derived from

745400E/7726175N deeply weathered and disintegrated gneissic
facies;  within lateritic limonite amount of
probably more than one generation.

Field Note : Laterite rubble, from air mag low area. Original lithology?

These lateritic chips are essentially the same as 20-368L; unsorted fine to quite coarse
quartz grains within lateritic-limonite cement. The proportion of cement is greater in this
sample however, and texturally more complex, including earlier micro nodules or incipient

pisolites of limonite, incorporated within later envelopes of irregularly colloform limonite.

The quartz grains are of non-diagnostic genesis. Accessory minerals include muscovite and
coarse clays, as seen to occur in weathered gneisses described above, Rare grains of
weathered microcline are present.



i

k

20-549R Weakly layered laterite, with quartz grains and
small  ‘nodules” of clay; within  a
matrix/cement of limonite of exotic/migratory

origin,

Field Note : Quartz-hematite-lateritic rubble. Original lithology?

In the thin section of this ‘lateritic rock’, there is no evidence of a texture or strucure
indicative of a pre-existing coherent whole rock, although the hand specimen has a weakly
layered, even fissile structure.,

About 60% of the rock consists of very loose-packed (and weakly layered), angular to
subrounded quartz grains, ranging in size from 0.03 to lmm, also numerous grains or
‘nodules’ or ‘pisolites’ of isotropic clays of similar size. These components occur within a
matrix/cement of lateritic limonite, of exotic/migratory origin, (without any evidence of

relict replacement texture).

The quartz grains do not have any features diagnostic of a specific source rock.



. Iy

20-551R (Micaceous) felspathic-quartzose fine gneiss (or
746320E/7733880N granulose schist).
Field Note : stressed arkosic schist, felspars hematite-permeated.

Petrographically, this rock is seen to have a wel! oreserved, homogeneous fine gneissic
structure.  Quartz, which forms about 50% of the rock, occurs as somewhat elongated
grains (as you have observed), mostly composite and arranged in evenly spaced, but

discontintous metamorphic layers throughout.
A y

Weathering-alteration-end products, of variably iron-stained clays, + possible ultrafine
leucoxene, all have an even distribution in irregular lenses, and discontinuous layers,
between and together with the quartz; replicating pre-existing gneissic minerals. These
origina! minerals arpear to have been mostly felspar, but with minor micas, since minor

‘“fresh’ muscovite is locally intergrown with the clays.
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