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INTRODUCTION:

Braemar Head tStation lies about 5C miles north east oF Burra,
snd about 35 miles south of Yunts.

The irom deposité coccur in two roughly parallel renges of hills,
Ironback Renge to the north-west, and Little Ironbuck Range to the
south-sagt. These both have a roughly NE-SW trend, and are aboutl
5 to 7 miles apart, with some small undulating hills snd much
alluvial material in between.

The iron deposits were examined with s view to disouseing their
origin and associstions. The beds were not mapped on this visit
(May 1949) but it is hoped to be able, at & later dete, to return
end mep the beds in deteil. Thus at present, no indicetion &s to
their possible future economic utilization can be given.

The deposits were inspected at 3 genersi localitiss (seec sketch
map attoched). |
Loe. A: Ironbeok Range, approx. 2 miles esst of Braemar-Tiverton treck.
Loo. B: Near the southern tip of the Little Ironback Range.

Ioe. C: About # miie north of Loc. B.

Loa. D: About 1 mile north of Loe. C.

Loc. B: dbout 300 yards east o7 Sraemar H.5.

The following Zections are also attached:-

vection 1. Diasgrammatic Section from Little Ironbeack Renge to Iron-
back Rangse. Thie is very generalized, and st rresent oniy represents
the probable structure.

Section 2. Gemsralized Section of the Little Irombaok Range, Loc. D.
Section 3. More detailed Gection at Ioe. C, Little Ironbeci Range.
Sections 2 and 3 show thicknesses which are approximate only, the
profiles also being diagrammstic.

TOPOGRAPHY. The Ironbuck Range 1s considerably higher end more
rugged that the Little Ironback Renge, but in generai, both consist
of two high ridges of interglacial quertzite, smd & lower ridge
congisting of the iron formations.

Between the two main ranges 1s a broard; flat alluvial valley, with

e few low undulating hills.



Po the east of Little Ironback kange, the country is very Iias,
end represents & part of the Tertiary Murravian Gulf.

Rock exposures on and edjacent to the ridges are good, but " are
very poor in the valleys owing to the deep cover of alluvium.

Vegetation in genersl is sparse, the country all being sheesp

grazing lsand.

STRAT IGRAPHY . The rocks of the area belong to the Middle Group of
the Adelelde System, snd consist mainly of the glacial series so
common in this &tate. There is & greet thickness of Sturtian
Tillite containing numerous bends of interglacisl quurtzite. Above
these, the t1llite has & thickness of 8UC f£t., beiore passing up
into lsminstec shales, which rapidly hecome more iron rich going
upwards in the succession. (iee fections 1 and 3.

Tillite of &t least an equal thickness (800 ft.) ocours beiow
the quartzites, but further thickness could not be proved because
of alluvial cover.

The bed forming the lower ridges on the northern side of the
Ironback Range, and on the southern side of ILittle.Ironback Renge
is usuelly the ferruginous tillite, together with ferruginous shales.

A deteilsd seftion (No.3) is etteched, with approximate thickness:

A very similisr succession was found at Loc. D. except that &
poesible strike Feult occurred, beyond which & repetition of the
ferruginous tillite and ferruginous shales was Zound.

it Loc. B, the same sBuccession was observed, c¢xceph that just
above the iron rich tillite, 2 thin bed of ferruginous quartzite
oceurred (Spec. B64).

it Loe. 4, there were ferruginous sheles, a thin bed of
ferruglnous quartzite, and ferruginous tillite above the nomel
tillite, &z before.

At Loc. B, in the low hills neer Braemer H.$., there cceurrsd
gome heds rich in hematite. These were of & different charccter
from the others, and possibly represent tillitic sediments in which
the hematite has been reconcentrated (&pec.El).

This occurrence hag not been discussed in this psper.



SLRUCTURAL GE0LUGY:

The gensersl structure was interpreted as being & major
anticline, both from eir photos and from observetions in ‘the field.
This is shown in Section Fo.l.

However, this should not be regarded as final, being merely
the result of several sectlons.

The possibility of & number of faults ccourring hes not bveen
overlooxed, snd it is hoped to map the beds end finsiize the
structural geology at & later date.

The feult observed at Loc. D (Section No.2) was found by
virtue of & magned, puckered and oxidized zone within the laminated
shales, slso reversal of dip, with repetition of beds.



PETROLOGY:
The sediments may be grouped for descriptive purposes into:~

Normal Tillite.

Shales with few hemetite bands.
Hematite rich shales.
Perruginous Tillite.

Jendy ferruginous shales.
Hematite guartzites.

Ho Mmoo o

Note: The prefix A, B, C, D to specimen numbers refers to the locallity
o shown on the loocelity plan.
(a) Normel Tillite.
Specimen D 1, with specimens of erratics D7, D8, D9 end D10,
and stristed erratics D 1l.
The norpal_tillite is & light grey to brown rock, with erratice
of 8l) sizes up to several feet in diameter., set in a fine
unstratified base.
Microscopically:- Consists of angular erratics of all sizes,
the largest in this slide being about 8 m.m. in dismeter, set
in & fine grained partly recrystellized metrix. The srratics
are mostly angular particies of quartsz, with some of quartzite,
shale and plagioclese (probably slbite). Two or three erraticy
rich in calcite are also present.
The groundmass consists mostly of mmall particles of quartz,
with serieitie, biotitic, and chloritic micas all present. A
foew scattered crystals of hematite are present, but oniy in

acgessgsory emount.

(b) Shales with few hematite bands:

These ocour both below and above the main ferruginous
sediments, Spec. Cl representing those sbove, and Spec. C9
representing those below. sotually Hpec. C9, which weas
mioroscopically exemined was an iron rich band, and will
thersfore be included with the descriptions of the ferruginous
sheles.  Spec. (8, is & bed also poor in hematite, but containing
some bands.

M4, is @ shale with few hematite bands, occurring near Iron Pealk.

Cl is & light brownish colourec shale, with sparse hemsatite

rich bPands, which show a suggestion of very shallow cross-beddins



Microscopically, 1t 1s & very fine grained sediment containing iron
rich bands, although orystals of hemetite cre scattered irregularly
throughout the whole rocﬁ. The meximum dismeter of the hemutite
erystels is .lmm. & few guartz grains aslso occur, snd the matrix
eppears to consist mainly of & brown mice with abundent sericitioc
mica. The parallel arrangement of the micas gives the rock en
imperfect cleavage.

C4 is a more normal type of shale, hot very rich in hematite, and
showing little bedding.

Microscoplcelly, it consists mainly of quartz part;cles, the average
dismeter of which is about .04 m.m. These ere usually separsated
by thin wisps of colourless sericitio mica, and greenish chloritiec
mica, the wisps being generally pirellel, giving a rudimentary
cleavage. jcattered throughout the rogk are idioblastic erystais
of nemetite, ranging through all sizes up to .08 m.m. in diameter.
Nuch limonitic material is present, together with & few grsins of
tourmaiine and apatite.

C8 is a very fine grained shele, with alternsting bends rich in
hematite. This hds the appearsnce of a varved-shals. Miocroscopic-
ally, it is well bhedded, ¢nd of very fine texturs. It contains
bands rich in hematite and others rich in quartz, these guertz rich
hands as a general rule containing only very fine hemsatite, while
the ferruginous beands contain an abundance of recrystallized
hematite orystals up to .06 m.m. in disméter. Sericitic mica is
abundent in the matrix, which also contains biotite. In one place,
an aggregate of granoblastic quartz occurs, with inclusions of
hematite.

The rook has been somewhet steined along bedding planes with
limonitic meteriasl, and a few irregular cracks transverse to the
bedding are filled with limonite.

4 suggestion of graded bedding occurs, but due to recrystallii-

zetion, is very incesinits.



M4 is a finely bedded ferruginous shule with a few iron rich hands .
Mioroscopically, it consists of bands rich in hemgtite, elternating
with much wider hemstite-poor bands. Much limonitic metter is
present, and biotite snd sericite are sbundant. The msximum
dlameter of hematite idioblasts is .14 m.m., but the average size
would be about .06 m.m.

Hematite crystals are often rim@ed with bilotite,

Small aggregetes of recrystallized quartz contain ebundant fine

hematite partiocles. some plagioclase is alsc present with the gquartz.

These shales which contain & few hematite bande seen to give support
to the theory of a sedimentary origin. It is rather difficult to
visualize v metasomatic origin for these very thin end widely

spaced bands.

Analysis of various bande:

inalyses for total iron (calculated as Fezu3)ware cerried out
on specimens €2, €3, C5, €6, €7, C8 (see section No.3). The
results obtained further emphasize the banded nature of the deposit,

65 may be geen from the table below.

Speeimen Spec. Grev. Totel Iron ey
(a8 Feaﬂsi).
c2 - 26.9 i9.3
C3 3.62 56,9 39.8
c5 3.74 70.4 49.2
c7 3.78 72.3 52.6
c8 - 29,7 20. 8

It will be noted thet the specific gravity of C7 is apperently iow
for over 705 of F6203, compared with the figure quoted for Hematite,
vix. b.2.

The determinations of S.G. were carried out by the hydrostatic method,
and the porosity of the specimens probably wceounts for these low
values, &s the calculsted value for 72} hematite, agsuming the
remeinder to be quartz, is wpprox. 4.5. It was considered
unnecsssary to determine the %.G. of the other sampies.

Further snalyticel worx was undertaken on C17.



(¢) Perruginous Shale.

These are the common types of the srue, snd asre well bedded
rocks consisting mostly of hemetite. The aslternating hands
richer and poorer in hemstite give them the appearsnce of varves.
They are as w rule very fino greined, end partly reerystailized.
The hematite orystuls normelly show perfect ecrystal outlines
{trigonel) bvut sometimes show ocubic forms, pseudomorphic after
magnetite, and are often Iringed with biotita.

fwo of the richnest specimens, €3 and C5 were kindly polished
and examined in reflected light by Dr. 4. 3. Bdwerds, of C.5.I.2.0,
who found residuaie of mugnetite in precticeliy all of the idio-
blastic hematite crystals. ~The mugnetite was seen to be ecltering
to hemetitv alons its octahedrel wvleavages. The presence c¢f -
thie moirtite therefore shows that megnetite was the preexisting
mineral.

Rocks of this type nearly ail show graded bedding with pands
rich in hemetite towards the base, becoming gradually more siliveous
near the toyp. The next hemetite rich band cuts sharply &cross ths
tou of the preceding siliceous band.

Thiez is the main evidence in favour of & vearve origin of these
shales.

Descriptions of rocks in this group sre ag folliows:-

¢9 is an iron rich band from laminasted shale above the normeli
tillite. In it are some very thin bends, up to .1 m.m. serosy,
rich 1n idicblestic hematite particles, separated by rather wider
bands:, usuelly approx. .4 or .5 m.m. wide, end containing lLess
hematite.

Some rather large idioblasts of hemetite occur, (often rimmed with
biotite) set in & metrix of finer hematite, quartsz, plagiociage,

eand secondary limonitic materiel



¥ 4 45 & I1A%4y neuded sBeley rook coueieting meinly of hematite
with some light coloured lenticuilar bunds.

Microscopically it is very rich in hematite, the bedding being
shown up by the fuet that some bands ure richer in hematite than the
adjecent ones. The idioblustic hematite crystals range up to .im.m.
in dlameter, tnd ere sometimes, though not always, rimmed with biotite.
Much fine hemstite, quartz, plugioclase, and secondary limonitic metter
make up the matrix.

4 lenticular bend with an average wictin of .USm.m. occuzs
parallel to tie bedding, and consists meinly of clear quartz, ond
plagioclase containing dusty inciusions end sometimes showlng
twinning (Max.ﬁxtn.l5° in symmetrical zone). 4 few smaller ienticuler
patches simiiar to this ceeur throughout the rook. They also

contain some apatite.

A compiete analysis wes made in order tc¢ determine the chief

impurities, and resuits are az foliows:-

510, 2l.0L
F9205 69.13
Feu 1.75
Alzo3 4,01
Cal 1.CR
MgO .
Alkalis .03 (Calc.ae H&EU)
Pyl 0.51
Mni Tr.
Ti0, +Tr.
S Hi1.
Ba Nil.

H,U (totel) .83
CO; N.d.
ci N.d.

Total LL0.41.



From Lhe above, it may be seon that (he chied impurity is
silica, and taking into saccount the total bases present, it is
cbvious thet the greater proportion of .81G, is present as free
quartz. Le regards the bases, it is prooable that they constitute
the miceceous anc felgpathic impurities that are found in the thin
sections. The phosphorus is probably present as upatite, which
was ldentified in the thin gection. The low percenbage of Fe(

indicates thet only & little of the iron mineral is megnetite.

C5 is & Tineiy becdded ferruginous shale in which the small
hematite crystalis sparkle by reflected light.

Wiocroscopically the rock consists of alternsting bends of densely
spacked hematite crysteis, end bands with sparse hematite. The
more leucocratic bands contsein quertz end pieagioclase, and one ovand
weg rich in wpatite.

Tourmaline which is pleochrolc from aimost colourless to deen blue
occurs in vccessory amounts. The idioblasts of hemaetite are
-commonly fringed with biotite, and renge in ali sizes up %0 .lm.m.
in dismetser. A zmell ersck filled with quartz crosses the bedding,

but does not displace it st all.

G% i a fine grained ferruginous shaie, with very fine, sharp
bedding.

in thin section the hematite rich bends sre seen t» consist of
jdioblusts of &ll sizes up to .lm.m, and are &8s & ruie co8rser
greined then the edjacent hemetite-poor pends, which contain
igolated idioblasts up to .05 m.m., but = somewhat graded efliect
between the two extremes usually occcurs. Both typee of bands
contain much secondary iimonitic materisl, but not much mica.

In this section, &« lentliouler band of relatlvely cofrse
srained meterial ocours, consisting meinly of quartz, ocalicite and
limonitic materiel, ind containing & few scattered 1dionlustic
crystals of hamatite. This is thought to have been a particle
of previously consolidated mud which senk slightly Intc the base of

the non-consolidated iron rich mud, thus causing the bedding of the
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contact with this particie is & hematite rich band which represents

the next iron ricn layer deposited.

AbG. A well bedded ferruginous shaie with elongated lenticles of
iight colour, resembling mud pelliets.

Mioroscopicalily, the bedding is prominent by virtue of bands rich in hem-
atite orystels, the averege slz: of which is approximstely .im.m. in
diameter.

The interstitial msaterial of ths lighter coloured nands ie genserally
pLagioclase, but some quertz also occurs. Cne small orosscutting
vein ol quartz, sbout 3.5 m.m. long, ¢nd .2m.m. wide occurs.
Limonitie mutter is present, but there is very 1littls miocw. The
ienticles consist of & granoblastic sggregete, muinly of piugiociuse,
with some quertz, and =z few scattered hemstite crystels. The
piagioclese hus & maximum extinction snglie in tiie symmetrical zone of
14° end en R.I. neafly zqual to Balsam, and ies biexial + ve. i.e. is
albite.

The granoblastic texture is often welli shown by emell smounts of
limonite ziong intergranular hounderies. Thesge lenticles wouid

thus appear to be smail partly consolidsted mud pelliets which were
probably deposited in times of swift déposition due to melting of
lce, ¢nd were then quickiy covered by iron rich muds agein, wnd

hence preserved.

Specimens NL, M2. M3 wre further gpucimons of ferruginous shales

from near Iron Peair.

Ml is & fine grained banded ferruginous shale.

In this section, 1t is seen to consist of slternating bends rich and
poor in nematite. The 'latter conbeln quertsz, plagiociass, calcite
and a iittle upatite.

dome ressonably large sgpregates of hematite erystals oceur, up to
Zm.m. in length. Individual crystale are of eli sizes, the averauge
diameter of the isrgsst belng about .lm.m. The caicite shows
typical twinkling, and is uniaxial - ve. There is &«lso some

aanondaryvy Timanita asreasaent .



M2 4ie & very @imiler type to I.

Microscopitally it consists of quarvz rich snd hemetite rich bends.
Caleite occurs, though not sov asbundent aw in ML, Dota greenish
srown tnd brown micas ocour, often rimming the idioblasts of
nematite. Apatite snd plagioclese (albiye) botih occur in the
quertz rich bands.

veasurements of the thicimess of bends werse mede, sné erc as ollows:-

Hemetite rich band 4.,4.m.m.

Juertsz - i L.2 o

Hematite " y 2.2 ’

Quartz 9 2 G.Ee

Hematite " . G.94 "

suertz L k O,22

Jemetite ¥ " 1.2 L

Quartz " " 0.1 " Aggregate Thicknesses.
femetite W 1,2 " Hemstitev Rich Bsnde 14.85
duartz = L Q37 b i
Jematite B - 0,93 % Guartz Rieh sande  4.35mm.
uartz o N CO-TV R

Hemotite " " 1.i5 "

Luertz " o v,43% "

Hematite " o L.86 ¢

Quertz . " v.1e

dematite " " .97

Lwuartz b . G.37 7

In sddition, the quartz rich bands of o much smeller ¢versage grain
gize Lhan ths iron rich bands.

IThe_above table shows that in general, the quertz rich bunds are
much thinner than tbe iron rich bands. Trhe former wnrobably
represent the finer materisl deposited uncer Winter conditvions, the
wider iron rich bends then would bs the cosrser end bulkier fruction
éoposited in the summer when ice melted and ceused swift depowition.

Thus these shales have & close resembiance to wvarves.



B3, ip & FOrruglious LGMiHBLUU HUBLT FUALM 48 o wu sese =
hemstite as ML or 2.

It is very noticeable thet in this rocx, the leyers richer in
hemetise econtain abundant caliclte, while those poorer in hsmebtite
are slsc poor in cuiclte.

Tdiobiasts of hematite range in size up t¢ .lm.m. in C¢ismeter.
Greenish brown biotite is falrly wbuncent, and apatite vleo 1is
present. Plagloclese (albite) und yusrtz aguin arc the main

constituernts of the Lighter coloured vencey.

Thus it seems that the gpecimens Irom the viecinity of Iron
Pesir, which im on the northern iimb of the enticliine, are more
metamorphosed then these of the Littic Irombeck iengs, although
bedding is still well preserved. However, the metemorpinism coukd
not have heen oi & very high grade, ee 1o rezchbion hes teken piace

netween caicite and chlorite, or gajeclte end quartz.



(4,

Ferruginous Tiiiite.

specimons CG, AL, £5, 33. B4, D&,

This bed iz represemted on wection No,3 ax 06, snd lg o2lso shown
on section lo.2. It is esporoximutely 35-50 ot. thick, &nd
conteins many crretics, both lurge =nd smell. In th Ironhicx
Renge aret (Los.2) the tiliite lg in the seme reistive norizou
ag pefore, «nd also conisins meny erretice, inciuding several
iarge bloczs of limestone.

Microscoplcually, the rocii consists of erratics of all sizos
(the lsrgest being sbout 4.0m.m. in diameter; end of varied
composition, sot in & matrix consistiug Lergely or fine grained
nematite and quartz, with coundent idionissts oFf hemstite.

The most abundaus srratice ares quertz, with some oX shale and
quartzite. liost of the shuley erretics usually contein aome
hematite, «lthough zome idioblaste of thie mineral have grown
inte quertz crraticsa. L few purticles of pisgloclase are also
present. Meny of the quartz orratics appesr tu be somewnhat
recrystailized, as they oiten show a marginal zome oxf different
optical orientution Zwom that in the core. sigo they show
gtrein shadow effects, uvnd ers often rimmed with chiorite.

The groumimsss consists mainly of fine hemstite anc Quardsz,
with secondary limonitic matevisasi. Scettered idlobleste of
hemetite are abundent in sll sizes up TO 1. om.a. in daseter,
often surrounded by & mentle of green ochlorite ﬁhich is quite
sbundant throughout the matriz.

In the handé specimen, tiae Terruginous tillite oi Little

Ironsacic Renge conteins well defined unaltered erratics whien

geemed to point cgainst & poseible metasomatice origin for tnese
deposits. In the Ironback Range (Loc.i) however, some erratics
¢o sinow & siight reddisi border in wbout &% oi en inch from their
edges (Speu.st5), but this couid be easiiy asccounted for by

Lever purcolating eoiutions rick 1 iron.



(e}

Sendy Jerrugincus Sheiss.
This group occurs near ths top of the iron ricn bede, snd is
representod by band 62 on section No.3. L similor typs of
rocxz oceurs just ahbove the ferruginous tiilite horizon in
Section B (8ee loculity plan), but thic would be lower in the
sequence st loceiity 3 thot that at 2.
specimen G2 1z = dari grey shaley roch containing cmall gritiy
particies of quertz, ¢nc chows no hedding.
Microscopleniiy it is o fine graircd sediment, with quurtz nd
shale pertleles up to .8 m.m. in length, set in & metrix of fine
hemstite snd quertz, with some sgericitioc miocu. Blovite often
rime quartz particles. Tdioblastic crystels of hematite vcecur
irregﬁl&rly throughout the roek, up to .2m.m. in diemeter.
4 few varticles of plugioclase (probebly asibite; and caicite
oceour. The shele particles ers gencrally elongated paratliel
t¢ the cleavege, a& are numerous biotite flokes.

This zroup is rather similer to the ferruginouw tillite,
but the perticies (erratics, are much smeller, and thess
sediments may represcnt depueits formed nsarer the lais shores

than the finer shales.



(L, Bematli e Husrivdiuey.

4 fairiy thin band of hematite quartzite ocours just above
the ferruginous tillite horizon et locsiities 4 snd B.
Lowever. it was not found st iocalitics € or U (Sections 2 and 3.),
and may therefore be of a lemticular nature.
A3 i & quasrtzite conteining glternating iron rich una quartz
rich hands.
The QJuartz rich bends consist of quartz grains with an average
&l smeter sbout .lm.m., with cslicite, plagloclase, spatite,
tourneline and mice. Much limonitic meterisl 1s present, elso
¢ few idioblaests of hematite. The tourmeline ig pieochroic
from light biue to darik bliue-brown.
The mice in this rociz is sreen in the centre of the graein, and
ugually rimmed by brown biotite of different opticai orientation.
Abundsnt oaleite is present, end & Ffew gralns of zirocon.
The hematite rich bends ere fine, and genmereily of finer grain
then the guartz bends. They consist of idioblestic hematite
crystels up to .1m.m. in dlemeter, get in a fine grained metrix
o7 very small hematite and guertz perticles. The hemutite

orystals sre¢ frequently rimmec 7ith greenish brown biotite.

B6&i is & relavively coarse grainec hemetite gquartzite oceurring
within the iron shales, just above the lrom rieh tillite.
Mioroscopically, it consists of & gpranonlastic aggregete of
quartz with some plagioclase end caicite, ond with & few narrow
bands rich in hematite. Jeconfary limonitic material is alsc
present. The pi.agioclese ls probubly aibite. The calcite
occurs in rhomb shaved crystels usuelly fringed with limonite
steins or siderite.

L few crystals of spetite sre present. which, a8 in most of
the other rocks, show evidence of having heen recrystallized.
They often conmtein inclusions of hometite.

The quartz usuaily shows ctrain chadow sxtinction.



Uther exampiec of most of thuwe groups were coliccted, and &

summary o the specimens prescnted is as folliows:~

(&) Normsl Tiliite.
2 fpecimens DL, errsties D2, D7, D8, Dy, DIU, and 47 (3 specimens).

(b) Shelee with few hematite bands.
Cl, €4, L5, M4
D6 is = ghaie from the fsult zone which hue been impregnated

=ith reddish ochreous hemetite.

(¢) Ferruginous Shales.
03v 651 07, 09: -'16; ‘5’4! D;‘
Bl1, 52, BS, 36, BS.

i, M2, M3 (Specimens from near Iron Fesl, lent by Zir D. Mawson).

(d) Ferruginous Tillites.
41, A5, B3, 34. C6, D4.

(e) Sandy Shales.
Gz, B17.

(£) Hemstite Juertzites.
AZ, A3, BbA.



The Urigin of whe aeposits. .

Two seiternative modes of origin may be postulated:

(1, Deposition es original sediments.

(2) Wetesomatic repiacement of preexisting sediments.

(1) Strong evidence in favour of a Zedimentary origin.

(2)

(a)

(b)

(c)

(a)

(bj

(e)

(&)

(o)

(£)

The anticiinal structure of the earea, with nemstite rich

beds overlying a normsl unaltered tillite on both limbs of
tne fold.

The fact that the interbecdded shalies etc. do not appear to
have suffered the degrve of metumorphism which would be
oxpected if ths beds had been depressed to fairiy great depths.
2nd then metasometicelly replaced by iron rich solutions.
Negetive evidence, in the =sbsence of any sulphides or other
metellic minerals other than hemstite, magnetite end iimonite.
The fact that the iron rich beds grade both sbove and below
into more normel types of shale which contuin oniy o few

#widely speced hemztite rich bands.

Lvidence in fevour of sither wedimentary or Metasunatic origin.

(a)

Presencs of weli defined becding, often of & graded nature,
snd which oppesrs to be of & varve character.

Yresence of unaltered purticies of quartz end vhsie in a
matriz of quartz end hematite. (Ferruginous Tillite.
Presence in Spse. €5 of & band rick in apetite, wnd
containing tourmetine.

The presence in some gpecimens (especially A6 of lemticles
consisting meinly of quartz end piegloclese, which often
cause the pedding to become siightly dented, and which
presumebly represent ¢mail partly consoiidated muc peliets
which were swept out intc the depositing basin, quicily
covered and thus preserved.

The fuct that the hemetite bedy do not send out veins or
branches into the normal shales or tillite.

The presence of residusls of magnetite in the hemutite ivio-
blasts sugeeste thet this minersi was Gepositec as astrital

magnetite grains, out not neoccssarily go.



A8 rTeogards & SeGimimtary Origin, 1T 18 QUITS POSELRLC THART Lo
gediments werc originally lsid down elther aus Getrital deposits, or
ag chemical deposite. Although the latter theory must be kept opeﬁ
88 & possibiiity, it ig consicdered thet with such effects uvs graded
pevding in the varve type rocis, probably would not be so conspicuous
with a chemical origin.

In both & metasometic end & chemical origin, a rather ascp
depression of the sediments during orogeny would have o be assumed,
to convert sny iron rich meterial to megnetite, then,on the sediments
being folded, & later retrugrade chenge IZrom megnetite bacz to
hemstite or mertite. This seems rether difficult to coneelive, ae
the mssocisted tillite and shiles asppear to have suffered very little
metemorphism. inother Gifficult fesature t¢ expialn by & metasomatic
origin is the occurrence ol shaiss containing only widely spaced
nemetite rich bands, slthough by ™metasometists", this may be
explained by assuming ¢ selective repizcement whereby certain bands
especialiy favourable clone were repluced. However, one would not
expect to Ffind such sharp boundaries Detween normel shales and
hemetite rich shale. 4lso, the presence of erratiocs of shale in
the ferruginous tillite would seem incompetibie with the fact of
other snsles being replaced by iron rich solutions. Umne might
imegine thet the more resistant quertz end quartzite erratics may
resist attack, but hardly the shale partic.les.

i mejor difficulty of a detrital origin is the fact that the
underlying tillite heds do not appesar to contain any iron rich
erratics, which would surely be expectec, as well as the finely
ground shaley material. (2otually & few very small pebbles of
hemetite were found, but not in sufficient quantity to be of any
gignificance.

However, on evidence gained by work up tc date, the suthorg
feel that & sedimentary detritsl origin best explains the observed
facts, although it iwm resiized that other pogsible festures may

have been overiooied by not mapping the beas in deteil.



Uther similar deposits in the Svate have been founa assccisled
with the Sturtian tillite (personal communication from Mr. R.C.Cprigg),
and these should all be meyped, @nd considered together before any
attempt 1s made t¢ finalize & hypothesis of origin.

Agsuming, for the present, & detrital origin for these bheds,
it_is thought thet the shsley varve~iike rocks wouid have been laid
down under quiet lake conditionc consequent upon retreat of the ice.
Those varve deposits are supposed to be due 4o ths fact that in
Summer seasons, ice meits, and causes swift Fiowing streams which
would be cepsble of picking up, trensporting, and depositing the
heavy megnetite. In Winter, however, the streams would be sluggish,
¢nd would only be capable of transvorting quartz particies. The

ferruginoue tillite occurring in the midst ol these varve-iike ‘T

deposits may be due o & temporary advance of the ice wheet, or
may represent boulders ¢to. 4ropped from melting ice floating in
the lake.

The thin peds of Fferruginous quartzite would be interpreted
as & near shore ceposit of coarser grain then the deeper water

deposits.

COLNCLUSIONS.

Up to dete the .areal extent of the beds has not been mupped, und no
estimation of tonnage could he given, but the faot thet the deposite,
necessarily low grade, occur so far from the coast must &t present
preclude an economic value. However, &s other resourcec dwindle in
years to come, these and other similar deposits will have tc be

examined more closely dirom the economic wuspect.
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