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& number of rock semples, which were coliected
from ¢ ~mwwmmmmmm1sﬁs,

were tted by H.C, Xoneeki for petrological exemination
®

411 specimens have Leen named according to the method
I by MoA. Condon (B.H.R. Recordz 1953/131) to which ref-
i be made, particulsrly with respect to varicus
2" described herein.
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?LYONS GROUP BA3E

(UNCONFORMABLY OVERLYING THE PRECAMBRIAN)

Bpec.W.B. 14 (Base of the YLyons Group unconformsbly overlying
the Precambrian)

Chloritic Quartz Greywacke.

Point 117, Photc 5081, Run 13, Glenburg, W.A.; Glenburg lh-mile
coordinates 352, 792.

The hand-specimen is 8 medlium to coarse-grained, pale
brownish-grey, weakly conglomeratic sandstone without visible
bedding. It is soft, friable, porous and highly permeable. Occas~
ional iarge, ferruginous pebbles up to 2em long are carried in the
sandy rock, but unfortunately the thin-section does not include
any of these bodies, so that it is not possible to identify them
conclusively at this stage. Under examination with a hand-lens
(X10) they have the appesrance of an indurated limonitic gquartz-—
sandstone. Thus, it is possible that they masy simply be ferrug-
inous concretions. However, they generally have an elongated,
¥Jelly-bean" shape rather uncommon in concretionsry bodies. W.B.
Dallwitz has suggested that they msy be highly altered fossil
remains or coprolites.

In thin~section it is seen that the rock consists largely
of very poorly sorted, sngular to rounded quartz grains (LO%) and
various accessory minerals (1%), in a felted, yellowish-brown,
chloritic matrix (59%), The quartz geains range from l.6mm to
0.04mm across. The average grain dismeter is about 0.2ym. Some
grains are highly anguler, while others are rounded and even
correoded and embayed. It is thought tiat this corrcsion of the
grains has taken place during disgenesis, and in msny such cases the
guartz is actuslly veined and replaced by chlorite mstrix materisl.
The quertz is commonly strained, and indome cases has an aggregated
guartzitic texture. Other grains contain vein-like inclusions of
leucoxene and altered iron ore minerals.

Accessory grains ineclude small chips of blue tourmeline,
erystals of zircon, and grains of altered iron oxide.

The matrix is of very uniform, yellowish-brown, felted
to spherulitic chlorite. The texture of the chlorite gives this
rock a very distinctive appearance, so that if it chould heve &
large areal extent it would be of great use for purposes of
correlation.

Spec.W.B.16 (Base of the ?Lyons Grouo unconformably overlying
the Precambrian Breccia.

Chloritic Arkose Breccia
Point 69, Photo 5081, Run 13, Glenburp, W.A.3 Glenburg h-mile
_ 357, 193 -

This is snother very distinctive roeck, both in hand-
specimen and thin-section. In hend-specimen the rock is a fine-
grained breceia of a general pinkish-~white colour, made up of
easily recognised , angular ragments of white feldspar and grey
quartz in a fine, cream-coloured metrix. Larger grains reach up
to l.5cm across, but most are sbout O.5cm. Bedding planes or other
directional texture: cannot be detected in the specimen provided.
This rock also differs from mocst of those previously described in
being hard, non-porous and practically impermeeble on fresh surfsces.
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In thin-section it is secen that the rock consists of
poorly sorted, esnguler fragnents of quartz end gquartzite (20%),
various feldspars (40%) and sceessory quantities of sphene and
leucoxene, in a felted chloritic matrix (LO%). With such a high
proportion of matrix material the rock might well have been
termed & chloritic arkosic greywacke breccia. In thin-section
the clastic fragments range from 7.0mm down to O.Ohmm scross, but
from the hand-specimen it is seen that larger grains reach up to
150631!{10

Quartz occurs as clesr, highly sngular grains with
undulose extinction, and as large fragments of completely re-
crystallised quartzite. The feldspars present are orthoclase,
microperthite, microcline and micreogcline microperthite. All
varieties are about equally abundant and fairly fresh. There are
also a few small chips of well-twinned andesine, Both quartz and

feldspar show some tendency to be merginally by the chloritic
matrix.

The matrix is slmost entirely chloritie, end the chlorite
is of the same kind as that in W.B.14. In this case, however, it
is never spherulitic, but more commonly coarsely flsky lamellar.

WOORAMEL SANDSTONE

W.B.30. (330 feet sbove the base of the Wooramel Sandstone.)

Qusrtz Greywacke.

Run 134, Glenburg W.A.3 Glenburg L mile

A mediwm to fine~grained, white, sandy sediment composed
mainly of grains of quartz (80%) in a fine, argillaceous/siliceous
matrix (15%). The roeck is without detectsble bedding and there is
no preferred orientation of grains. The detrital grains aversge
Os2mm in dismeter, with a maximum of O.5am and 2 minimum of sbout
0.05mm. Despite this rather wide variation in grain-dismeter the
sorting is generally rather good, with few grains departing from
the average. It is also probasble that many of the apparently smaller
grains are, in fact, tangential sections of larger grains - such &
condition must apply in gll thin-sections of sediments. The rock
is soft, friable snd permesble.
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The detrital guartz grains are generally of sub-angular
to sub-~rounded outline. The more sngulsr ones have suffered some
gbrasion at the corners. MNost are of sub-circulsr section, but
some have the form of elongated chips and plates. In general, the
quartz is clear, but some gralns are charged with minute, bubble-
like inclusions which, because of their very strong negative relief,
appesr isotropic under low megnification. However, when highly
megnified, they are clear snd transparent. Tiny acicular crystals
of rutile slso occur as rare inclusions in the quertz. Hany grains
show moderately strained extinction phenomena. There is no indica-
tion of secondery enlargement of the guariz.

Other detrital minerals, altogether smounting  to no more
then 2%, include rare grains of finely crystalline qusrtzite, small
sheets of muscovite, and grains of limonite-like, opague materisl,
often with octahedral form and reaching up to O.1mm across. These
are probably sltered pyrite.

The matrix consists of very fine, intergranular clsay
minerals, but not all of the pore~spaces are so filled and meny
remein open. Much of the matrix is so fine as to be very weskly
birefringent but guite commonly showe aggregate polerisation.

There appear to be two distinct species of clay mineral, one brown
and almost isotropic with low positive relief, and the other colour-
less, more crystailine and with a higher relief., A small proportion
of very fine sericitic masterial is found amongst both types, and
both clasy minerals are commonly intermixed. In some instances the
colourless clay mineral has erystsilised into curved, rectanglusr
sheets up to O0.2imm long, snd in such cases is almost certainly
kaolinite. Little can be estsblished with respect to the relations
between the two clay minerals, except to observe tha the brown
species shows a tendency tobe confimed to the smaller intergranular
spaces snd, therefore, hss more of the character of a cement. No
carbonate minerel could be detected in the matrix.

WeB.29. (120 feet sbove the base afxthexNumnmery
oorsmel Sendstone)

artz Greywacke with Carbonate Concretions.

Point 86 }?hot 007, Run 13A, Glenburg, W.A.3; Glenburg h-mile

A fine-grained, pale brown, sandy sediment. Iron enrichme
ment has been rather irregular and now shows up as pale brown lenses
and folistions parallel to the indistinct bedding of the rock. The
specimen is soft and frisble, smd almost plastic when wet., Permea-
bility is high, so that large guantities of water are absorbed and,
on drying out, the specimen exhibits numercus, tiny contraction
cracks.

Thin-section exemination shows that the rock is a fine-
rained sandstone consisting of detrital gquartz (30%) and mica
2%’)), a finely divided matrix (55%), sggregates of limnitm materd
ial (8%), concretionary concentrations of carbonate (%) and minor
asccessory minerals.

The average detrital grain-size is about O.thmm with
sbout 20% larger and 50% smeller. The maximum observed grain
diameter was O.3mm. The grains sare highl;y sngular snd commonly
have the form of elongated chips lying: psrallel to the hedding.
The guartz is only lightly strained and generally ¢clear, apart from
occasional included globules and tiny rods, probably rutile. One
detrital grain, measuring 0.135mm across, of clear, unaltered
microeline feldspar was detected.

Detrital mice is not common, butsmall, ragged sheets of
rmuscovite are found. They usually lie between guartz grains and
are of smeller gize. The muscoviie grades into sericlite in the
matrix. Relastively large sheets of colourless chlorite as were
present in maﬁy of these rocks are sbsent from this specimen.
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Accessory detrital tourmaliné ('bime) is present in very small
quantity, while small grains of magnetite are rather more sbundant.

The very finely divided watrix appears to consist largely
of a colourless chlorite with a little admixed sericite and very
subordinate argillaceous matter. Thus, the matrix is quite trans-
parent end very weakly birefringent, being almost isotropic in many
places.

In some parts of the rock (the pale brown lenses and bands
cbserved in hmd—speeimea) the matrix, is small part, replaced by
finely grenular to massive limonite. The degree of iron enrich-
ment vories from & mere limonitic stain to complete replacement of
patches of the matrix.

In other parts the matrix is replaced by finely crystall-
ine to weakly spherulitic carbonate (siderite), This concentration
of cerbonete is stricily confined to circular sreas with a2 meximum
diameter of 1l.2mm in thin-section, snd 1{ is apparent that in three
dimensions, rather than the two of a thin-section, these bodies
would be of sub-spherical form. Such aress probably represent a
concretionary concentration of cerbonate rather than organic remains
in fabric or proportions.

W.B.13. (B&as of the Wooramel Bsndstone. )
Argillaceous Quartz Greywacke.

{(Point 58, Photo ?80,_ Run 13, Glenburg W.A.: Glenburg 4 mile
253, 113)

The hend-specimen it & medium-grained, coherent, though
pcms and pmeable, light grey sandstone. There is no imiicatmn
of bedding in the hand-specimens provided.

In thin-section it is seen that the rock consists largely
rounded to sub-rounded quartz grains (80%) in an argillaceous matrix
(20%4). The average guertz grain-size is O.3mm, with a meximum of
O.6mm and @ minimum of sbout O.%mm. Thus, the sorting is quite
strong. The guartz itself is clear, but considersbly strained .

- This strain is a pre-depositional feature. Minute
inclusions are common but different to identify; some are of (%)
zircon, others are opague, but most are of fine dust. Very rare
grains of detrital blue tourmsline up to O.1mm long have been found.

An important feature of the rock is a certain degree of
secondary enlargement of the guartz gralns. The secondary rims are
occasionally continuous between two or more grains snd, though very
ghin, it is to this secondary silica that the tenacity of the rock

g8 due.

The matrix is of fine, argillaceous material which, in
many cases, has crysiallised into distinet flaky and fibrous clay
minerals. There is no directional fabric in thin-section.



WOORAMET, SANDSTONE.
ONE EMBE]
(Type area)

W.B.39, (62 feet below the eroded top of One Gum Member of the
Woorasmel Sandstone.

Fine Pebble Conglomerate

{Point 2165_ Phg_go 5008, Run 13A, Glenburg Wed.; Glenburg I mile

A mediwm-~grained "dirty brown", highly porous pebble
conglomerate consisting of guartz pebbles up to 7 mm across in &
coarse, sandy, highly ferruginous matrix. Bedding is only poorly
expressed in the hand-specimen, msinly by & weak colour-banding and
variation in the proportion of coarse material. The rock is moderate~
Xy soft and friable.

In thin section it is aspparent that the pebble phase (35%)
consists of a coarse-grained quartzite in sub-rounded to sub~anguler
grains, often contsning sbundant dusty inclusions, rare tourmsline,
rare flakes of sericite, and very rare sheaf-like aggregates of
acicular (%) sillimenite. The pebbles are highly varisble in size,
restiing up to 7yw across, but averaging sbout 2mm. The matrix con-~
sists of rounded to sub-asngular quartz grains (50%) averaging sbout
Oshpp in diameter. However, the grain-size is varisble and there
appears to be all gradations hetween pebbles and matrix quartz. Here
again the gquartz greains are often fragments of coarse quertzite, almosi
always exhibiting strein phenomena. Other detrital grains in the
matrix include brown chloritised mics which is always sgquashed into the
interstitial spaces (5%), rare tourmaeline, and mre zircon.

The cementing matter (10%) corsists mainly of iron stained
clay, brown chlc;rite,n%?) hematite, sericite and fine quaritz. The
hematile is commonly granular and may represent original detritsl iron
oxide. The brown chlorite has probably been derived from original
mica.

WeB1i0s {115 Peet sbove the base of One Gum Member of the
‘ coramel Sandstone.

Fine Quartz Greywacke

(Point 216, Photo 5008, Run 134y Glenburg, W.A.3; Glenburg i mile
309, 7k _ ;

*

A fine-grained, moderately soft, highly permesble sandy
sediment of general white colour, but with bedding indicated by
rather darker grey lasminse. There is some suggestion of cross-bedding
in hand-specimen. Surfaces paerallel to the bedding show & fine
micaceous lustre.

In thin-section it is apparent thst the rock is a fine
grained guartz greywacke consisting of qusrtz greins (74%) altered
mice (3%), muscovite and sericite(3%), leucoxene (3%), and other
accessories (1%) in a fine chloritic-argillaceous matrix (16%). The
grain-size of the detritsl consiituenis is fairly even with en average
dismeter of about O.imm and a meximum of O.%7nm. Most grains sre
angular and many have the form of elcngated chips laying parallel to
the beddinge.

The quartz grains are clear and only slightly strained. A
few fine inclusions of gericite and dusty material are found. ¥No
secondary enlargement was oObserved. Flakes of brown chloritic materisl
are considered to represent original detrital mica. In some bands the
chlorite is almost colourless. Bent and shredded flakes of muscovit:
and sericite sre guite common, particularly in some laminae where the

gquartz content is reduced.
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Agccessory minerals include grains of leucocene-coated
ilmenite, tourmaline and zircon. They are distributed throughout
the rock but in some laminse are concentraeted sc as to meke up some
10% of the band. Such are the darker grey laminae seen in hand-
specimen.

The matrix consists of very finely divided cgolourless
¢hlorite, brownish avgillacecus meterial, fine sericite, and powdery
leucoxene. It is essentielly similar to thﬁ matrix of the previously
deacribed guartz greywackes. , e
KB. In all of the gbove descriptions th&~heavy end accessory
minerals described are those detected in thin-section. No attempt
has been made at speecific heavy minersl separation.

W.B.2L4. (8 § eet sbove the base aﬁ Cne gﬁm,MaMhay of the Wooramel
tana)

Micsceous Quartz ﬁfﬁywaeka. .

S

(Point zeassgaosa 5008, Run 13A, Glenburg W.A.; Glenburg 4 mile,

In hand-specimen of this rock is a fine-grained, brownish
white, distinctly micaceous sandstone. It is fairly coherent and
moderately permesble to water. Irregular bedding is quite distinet,
being displayed by thin, darker grey streaks through the rock. The
micaceous character of the rock is most evident on surfaces parallel
te the bedding planes.

In thin-section it is seen that the rock is s fine-grained,
micaceous gumrtz greywacke consisting of grains of gquartz (40%),
sheete of muscovite Eiﬁ%) - gheets of clay minersl ?3%), grains of
hydrated iron oxide (2%), and accessory zircon snd blue tourmsline,
in a finely divided seritic, siliceous-argillaceous metrix (w:z%).

Quartz grains are angular to sub-rounded,and only moderstely
sorted, ranging from O.355mm to 0.0%mm across. The average grain
dismeter is around O.1mm. Sheets of mica up to O.5mm across are
abundant. Most are oriented parsliel to the hedding, and many are
altered to a brown, lron-stained chiorite, 8heets of a colourless
to pale yellow-~brown clay minersl with very low birefringence are
gonsplcuous.

The matrix appears to consisgt of finely divided sericite,
siliceous material,and clay. Bedding is cleesrly indicated in thin-
section by parallel lsminae of varyling grain-size. Some laminse sre
of highly micsceous guartz silistone or shale. Hicasceous minerals are
very much more sbundant in the filne-grained laminase then in the
coarser parts of the roeck. They are alse generally more altered and
iron~-stained in the finer phases.

WeB.25. (65 feet sbove the base of One Gum Member of the
Wooramel Sandstone.

Argillaceous Quartz Sandstone
(Point 2095 Photo %008{ Run 13A, Glenburg #.A.: Glenburg 4-mile

The hand-specimen is a soft, frisble, highly permesble,
pale brownish-white, medium~grained ssndstone without distinct bedding.
The rock is so soft as to practically disintegratein the hand while
washing, during which process the “cement" is rapidly removed. This
"eement™ is no more then an intergranular deposit of inccherent
argillaceocus matter, and it might be said that the sediment is almost
unconsolidated.
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In thin section it iz apparent that the rock is a well
sorted, medium-grained ssndstone consisting of sub~rounded quartiz
grains (90%) and minor accessories, cemented together by an
incoherent sericitic-ergillaceous paste.

The detrital grains sverage O.3mm scross in thin-section,
though exsminstion of the hand-specimen shows that some grains resch
up to lmm in diameter. The guartz Prains carry abundant dusty in-
clusions snd rare inecluded crystels of blue-brown tourmeline. They
are not significangly strained or fractured.

Accessory minerals observed were rounded grains of
hematite, bent and shredded flakes of muscovite and colourless
chlorite, and relatively large (0.2ma) crystal fragments of blue-brow
tourmaline.

The cementing material is & psle yellow-brown psste of
clay snd lesser sericite. There may also be a small gquantity of
colourless chlorite present. There is no indication of stratifica-
tion in thin-dection and mmech of the volume of the rock is open
pore SpaCcE.

A very scft, white to pinkish white, highly permeable
sanfistone with light colour banding, white bands being broad and
pinkish bands being narrow. This banding mey or may not represent
bedding, and there is no other indication of stratificstion either
in hend-specimen or thin-section.

In thin-gection it is spparent that the rock is a well
sorted, fine grained sendstone with an average dlameter of Q.2mm.
Owing to the extremely frisble and practieally uncemented nature
of the gpecimen it was not possible to prepare a satisfactory thin-
section and memy grains were lost in the process. Quantitative
estimations are thus of little value in this case. However, it is
evident that the rock consists very largely (80% ) of well sorted ,
rounded guartz graing set in a suvbordinate, unconsolidated
argillacecus cement.

Other detrital (sccessory) minersls inelude zircon,
magnetite and leucoxene in relatively great sbundance, together
totalling some 3%, and less abundant tourmaline. Most grains of
accessory minerals are also well rounded. The quertz contains
numerous fine, needle~like inclusions, probably rutile, and ls often
guite cloudy. Some also hass secondary quariz outgrowths.

There is no indication of grain orientation, but the

rogk is so weakly coherent that any original fabric could easily
have Been destroyed in making the section.

Spec.W.B,.26. (L2 feet sbove the base of One Gum Member of the
of the Woorsmel Sandstone.

Blightly Micaceous Queris Sandstone.

Run 13A, Glenburg W.A., @lenburg L-mile

In hand~specimen this rock is & ¢lean, white, porous,
highly permesble, slightly pebbly sandstone. There are no obviocus
bedding features in the specimens provided. The lustre of mica
Plakes is clearly visible on fresh surfaces, but the rock is by no

means highly micaceocus.
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In thin=gsection it iz seen that the aversge grain-size
of the rock is about 0.2mm. Generslly cpeaking, the pediment is well
sorted, so that the grainsize remges between 0. mm and O.lmm. However,
the roeck is shsracterised by the presence of larger guartz grains
and fine pebbles of guartzite ranging between l.5mm =nd 3 mm. across.
Theae belong to an entirely different phase since there is mo grad-
ation between suech scattered large grains and the general rock
material. The sediment mey be ssid tobe microconglomsretic.

Hineralogically, the most ebundant clestic grains sre of
guartz (85%). These are moderately strained and sub-angular to
sngular in outline. Detrital sheets of muscovite, fresh snd altered,
are common (5%). @rains of hydrated iron oxide mske up perheps 2%
of the rock and are undoubiedly of detrital origine.

Accessory detrital winerals include zircon and blue
tonrmaline.

Such cementing materiel as has been preserved in the thine
section is & fine paste of flaky argillacesus material with a smaller
preportion of admixed sericite. In some parts the avgillaceous
material hes crystallised into large (up to O.3%mm) sheets of a colour—
less, very wesakly birefringent clay mineral,

Though bedding is not conspicuous either in hand-specimer
on thin-section, it has been noted that s few of the guartzitic
"pebbles", particvlarly the more eliptical ones, hesve a tendency to
be oriented on sub-parallel asrrangement.

HeB.33. (35 feet sgbove the base of One Gum Member of the
Wooramel Sendstone)

gmmawma Sendstone.

. Yehs i Glenburg L-mile

A ecearse-grained, red-brown sandstone of high porosity and
permeability, and with bedding weskly indicated by colour banding.
The rock is moderately soft and frisble, though Larder than the fine,
white sandstones. Itz colour is obvicusly due to a high iron content.

In thin-section the rock is evenly cosrse-grained and
fairly well sorted, the averasge grain dismeter being ebout O.lmmm with
e moximom of l.lmm. There are also rare pcboles up to lem across but
generally sbout 3mu, s0 that the rock has a very weakly conglomeratic
nature. Such pebbles do not make up more than 1% of the rock.

The detrital constituents, then, consist of well rounded
grains of guarts and quaritzite (824,:%355 s rare pebbles of quartzite and
decomposed voleanic roek (1%) with & cement of brown chlorite and
limonite (15%). The quartz grains asre somewhat fractured end consid—
erably strained. This is an original feature; the present sediment
has not been subjected to notable stress. Inclusions of tourmaline
and fine, scicular (?) rutile are cceasionally found, but small dust -
and bubble-like inclusions are cuite common. There is gome indieation
of secondary outgrowth on the guariz grains. The guartzite is &
goarse-grained type and it is probable that the rounded quartz grains
were devived from such & rocke Only one pebble of decomposed volcanie
rock wes observed 1n the specimen. It consists of finely divided,
altered feldspar, clay minersls, sericite and leucorenc, and contains
secasional quartz gralns end chlos., It is thougut lilely to have
been & Tine tuff.

The cementing matter consists of limonite and brown chlorite
in spproximately equal proportions. The limconite appears to have
preceded the chlorite. There are also numerous unoccupied pore spaces.
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W.B.36(a) (31-35 feet sbove the base of One Gum Member of the

Wooramel Sandstone.

Micaceous Quariz Greywacke.
(Point 212, Photo gﬁGS, Run 134, Glenburg, W.A.; Glenburg L-mile
; 7

*

A modersately hard, rinz; white, sandy rock of considerably
reduced permeability, with a platy laminetion and showing the effects
of differential wesathering perallel to this structure.

In thin-section it is apperent that the rock is & fine
greywacke~type sediment consisting of detrital quartz (L4O%), chlorite
after mica(15%), muscovite (2%) and various accessory minerals (3%)
in & very finely divided chloritic~argillaceous matrix (40%). One
grain of highly sltered feldspar was detected.

‘The detrital grains are highly angular but rather well
sorted. The aversge grain dismeter is about O.flymm and there is
little significant departure from this, though some of the mica
flakes reach up to 0.6mm in length. Only the longer micaceocus
flakes sre oriented parsllel tc the bedding.

The quartz greins exhibit the effect of strain and are often
composite in structure, actuslly being fragments of coarse quariz
aggregates. Fine, dusty inclusions are common. Curved snd frayed-
out sheets of muscovite are conspicuous becsuse of theirhigh bire -
fringentce Other micaceous sgheets of grey to brown colour and with
very low birefringence are considered to be of essentially chloritic
nature and probably an alteration produect of coriginal mice. In this
case, and in the case of the colourless chlorite described in other
specimens, the chlorite msy actually be one of the vermiculite
group. Accessory detrital minerals include hematite (after magnetite),
leucoxene, zircon and very rare, small grains of blue tourmeline.

The matrix is pale brown and very finely divided. It
appears to consist largely of argillaceous and colourless chloritic
material but is too fine to be satisfactorily determined. Cccasionsl
spherulitic sggregates of a finely fibrous mineral may be zeolitic
in character. There is little unoccupied pore space, hence the
relatively low permegbility of the specimen.

Bpec.W.B.31 (20 feet sbove the base of the One Gum Member of the
Woorsmel Sendstone.

Thinly Interbedded Quartz Greywacke and Quartz Greywacke Siltstone.

(Point 213, Photo goaa, Run 134, Glernburg, W.A.3; Glenburg L-mile
348, 185

In hand-specimen this is & thinly leminated, white fine-
grained, soft but coherent, weakly permesble sediment with thin
lines of iron staining parallel to the bedding. The bedding is
planar and quite uwniform. On cutl surfaces it is seen that the
specimen consists of slternating laminae of fine and very fine
grained nature. The fine-grained laminae are white, while the very
fine ones are pale grey~brown, Jjust off-white. The thickness of
individusl leminse varies from 6mm. to less than 1 mm.

In thin-section it becomes apparent that the fine-grained
laminse consist of a fine-grained guartz greywacke, while the very
fine-grained laminae are of quartz greywacke siltstone tyne.
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The fine guartz greywacke hes litile in the way of
internal bedding features. It consists of angular chips of
quartz (60%) averaging O.1mm mcross, fine flakes of sericite, and
muscovite (2%), grains of hydrated iron oxide (1%) and accessory
zircon, in en ergiliacecus matrix (37%) containing masses of
brownish chlorite and sheets of eolourless clay minersl.

The siltstone phase consists of sub-parallel oriented,
elongated, sngular chips of gquartz (50%) averaging Ofdmm across.
flakes of sericite (20%) and grains of hydrated iron oxide (3%)
in a finely divided argillacecus matrix (27%) containing brown
chlorite and opaque stringers of what may be carbonsceous matier.
The matrix exhibits a distinet, fine lamination within itself.

Thin~section exsmination also shows that there iz a fine
scale intertonguing of the sand snd silt phases, so that a sandy
bed may be psrtly split by a silt tongue, and vice versa.
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WOORAMEL _SANDSTONE

{Daurie COrsek Area.)

Spec. W.B. 152

Micuceous Quartz Greywacke (8 feet sbove the base of the
formation)

{Point 276, Photo 5122,Run 9, Glenburg, W.A.: Glenburg h-mile

\d

In hand-specimen this is a pale grey, almost white,
fine-grained, sendy sediment containing diffuse bands of dsrk
grey iron oxides. Apart from these dark bands the rock shows
little indieation of bedding. Hand-lens examination showe that
there is guite a high proportion of silvery-white mica. The
gpecimen is hard, well cemented, and only slightly porous and
permeable.,

In thin-section it is seen that the rock is a prather
poorly sorted micaceous guartz greywacke consisting of angular
detrital graine of guartz (60%), very sbundant mica (15%), grains
of altered magnetite and ilmenite (2%), snd relatively sbundant
accessory tourmsline and some zircon and(?) sphene in an essential
ly argillaceous matrix (23%). No feldspar was detected. The
greinsize ranges from 0.004 mm to 0.9mm, the average being arcund
Oe lmme Mot grains are highly angulesr, but a few are sub-rcunded.
The more elongated grains sre oriertal parallel to the vedding, as
also is much of the micaceous mmterisal.

The quartz grains are clear and only slightly strazined.
Some contain small, more or less globular inclusions of teourmaline,
greins of leucoxene, possible fluid inclusicns, and indeterminsble
dust. Rare grsins are very heavily charged with such inclusilons.
Mica occurs as plates, sheets and shredded aggregates of muscovite,
in places highly altered to clay minersls and heavily iron-stained.
Magnetite has been largely altered to hemstite. though some
unaltered grains remain. The presence of leucoxenic grains indicat
the presence of an original titeniferous oxide. However, it is
apparent thalt at least some of the leucoxene has come from detritsal
3Phen& ™

The matrix is almost entirely argillaceous in part semi
opague, and in other places composed of plates and sheets of weskly
birefringent clay minersls. Some fine, sericitic material is also
present in the matrix. An interesting feature of the rock ig that
the guartiz grains appear to have reacied with the matrix, so that
grain boundaries become diffuse. This probably explains the hard-
ness of the hand-specimen.

Spec.W.B.153 (36 feet sbove the base of the formation.)

Quartz Greywacke.
{Same locality as WoB. 152)

In hand-specimen this is a fine, soft frisble, highly
permesble, practicelly non-bedded sandstone . Its celour is very
pale, slightly brownish white. Irregulaypatches have taken on &
red iron-stain.

In thin-seection it is apparent that the rock is a fine-
grained sandy sediment with an aversage grainsize of gbout O.1mm,
ranging from 0.0hmm to O.hmm, Sorting is thus moderately poor.
All grains are highly angular in outline.
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It is apparent that the detrital phase of the rock
consists meinly of grains of %aartz (60%), sheets of mica (5%),
grains of leucoxenised ore (2%), and accessory grains of tourmaline,
zirecon, sphene and leucoxene. These grains are embedded in a flaky,
felted, ergillsceous matrix (33%).

The guartz grains are mildly strained snd generally clear,
though some grains eontain inclusions of tourmaline, sericite, and
fine, opague dust. The mica is & colourless musconite in sheets
and distorted or shredded aggregates. In some cases it is seen
to be altering to sheets of a very weakly birefringent clay mineral.

The matrix consists of a finely feited mass of fibrous

and platy clay minersls with 8 small amount of admixed sericite
and sparse opsgue dust.

Spec,W.B.154. (108 feet sbove the base of the formation).

guartz Greywacke.
(Szme locality as W.B. 152).

A fine-grained, white, sandy sediment with slightly
micaceous, though indistinct bedding planes. The apecimen is very
soft and incoherent, finely porous and highly permeable.

In thin-section it is seen that this rock is essentially
gimilar to W.B. 153 in mineralogical composition and general texture
The main difference is that W.B.154 is coarser grained and better
sorted., The average grain diameter is 0.Z2mm, grainsize ranging
from O.fmm to O.5mm.

Spec.W.B. 155.(150 feet sbove the base of the formation)

Quartz Greywacke.
(Same logmlity ss W.B.152)

In hand-specimen this is a much coarser-grained sandstone
interbedded with & fine, micaceous siltstone. Both phases of the
rock ere of clean, whitish grey colour and are both permesble to
water, the coarser phsse particularly so. The sandy part ic soft
and friable, while the siltstone bed is harder anf very much more
coherent. The micaceous nature of the siltstone is most apparent
on surfsasces paralld to the bedding.

In thin-section it is seen that the sandy part of the
rock is & medium~grained quartz greywascke having an sversge grain-
size of 0.6mm, while the silty bed is in fact a finely sandy,
micaceous greywacke siltstone. The detprital grains of the sandy
phase range from C.fmm to 1.5mm across, so thet sorting is rather
poor. They vary in outline from quite anguler to well-rounded ,
most being sub~angular to sub-rounded. This part of the rock then,
consists of such grains of gquaertz (50%), sheets of mica (3%) and
sccessory il:menite, tourmaline, hematite and (?) apatite, in a
dominsntly argillaceous matrix (47%).

The gquartz grains are clear but strained. Some congist
of an aggregate cof smaller, sutured grains, while a few have &
sugary texture suggestive of crushing. Inclusions of tourmeline,
gericite, very fine (?)rutile, small opaque bodies and stresms of
bubble~like inclumions are present but not sbundant. Hica cceurs
&8 sheets and finely shredded aggregates, commonly passing into
fibrous to micaceous, very weakly birefringent clay minersls.
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The metrix consists mainly of psle brownish, fibrous
argillsceous matter with a small smouwnt of admixed sericite. In &
few places aggregates of sheaf~like bundles of a colourleass, fibrous
clay mineral form clots in the matrix.

The ailtstone is a finely laminated rock consisting of
small (0.06mn and less), sngular grains of guartz (50%), sheets and
fibres of muscovite snd sericite (10%), and scceasory tourmaline
and lemcoxene, in a fine argillaceous matrix (30%), Mica shreds
and the more elongated quartz grains are highly oriented paraliel
to the bedding. Within this essentially silty rock are highly
angular quartz sand grains (10%) varying from 0.08mm to O.3mm across.
They are the same as the guertz grains of the guartz greywacke.

Spec, W.B. 156. (215 feet above the base of the formation)
Fine Quartz Sandstone
4, Fhoto 5121, Run 9, Glenburg, W.A.: Glenburg h-mile

In hsnd-specimen this is a fine, white, sandy sediment,
very poorly cemented, very Iriable and soft, and highly permeable.
Bedding is not spparent in the hand-specimen.

In thin-section it is aspparent thet the rock is fine
grained, rather well sorted gusrtz sandstone, in parts approaching
gquartz greywacke, There is no indicetion of bedding in thin-section.
The Pogk consists of detrital grains of gquartz (85%), leucoxene and
ilmenite (2%), sccessory tourmsline, mics, zircon, possible monazite,

and possible sphene, all in remarkable sbundance (totalling perhaps
3% of the rock), with a fine argillsceocus cement, inplaces assuming
the charascter of s matriz (10%).

The detrital grains sverage O.imm in dismeter, renging
between 0.05mm Ce 3mme Hgwever, extremes are rare and the rock
is well sorted. The grains are sub-angular to sub-rounded in outline.
Quartz grains contain inelusions of tourmaline, sericite, opague
grains, rare (?) monszite, snd indeterminabe dust. The guartz is
lightly strained and compound grains of interlocking guartz anhedrs
are found.

The cementing msterisl is & very fine, in part elmost
isotropic srgillaceous aggregite. In some places it becomes more
sbundant, so constituting & matrix. In such places it tends %o be
more crystalline, containing distinetly fibrous and micasceous sheets
of clay mineral.

Accessory tourmsline is a blue variety, snd the accessory
mice is & clear muscovite, in many cases altering to sheets of
weskly birefringent clay mineral

Spec.W.B.157. (224 feet above the base of the formation)

Leminated Fine Quartz Greywacke Siltatone.
(Seme Locality as W.B. 156)

In hand-mpecimen this is a very fine-grained, thinly
bedded, sediment containing clearly visible larger sand grains. The
rock is white where fresh but iron stained on some surfaces. It is
also soft, somewhat friable, and moderately permesble.

In thin-section it is seen that the rock is fine, sandy
siltstone made up of small, silt-sized grains in an argillaceous
matrix., Within this siltstone fabric are found sbout 10% of coarser,
fine to medium sand grains constituting a kind of "micro-pebble phasel
Such grains range from O.15mm to 1.2mm across. Bedding is indicated
in thin-section only by 2 sub-parallel aligmment of the more elong-

ated grains.
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Mineralogically, the rock consists of grains of quartz
{75%}, muscovite and sericite (2%), grains of magnetite end leucoxene
3%), with sccessory zircon, tourmaline and possible monazite, in a
fine argillaceous matrix. The guartz grains are moderately sirained
and contain rare inclusions of the sbove-mentioned sccessories.
Some particularly in the coarser "micro-pebble phase" are made up of
a sutured aggregeate of anhedral guartz grains. One large sand grain,
1.1mm scross, consists of a large sheel of muscovite contsining
poikilitic gquartz inclusions. It is probable that this grain at
least was derived from a granitic psrent rock. BSome of the sggregate
guartz grains contain fine sericite ineclusions.

Spec.W.B.159.(285 feet sbove the base of the formation).

Micaceous Quartz Greywacke Siltstone.

22, Run 9, Glenburg, W.A.: Glemburg L-mile

In hend-specimen this is a very fine-grained, pale brown-
ish, thinly bedded sediment containing thin (5mm ), lenticular beds
of white coloured fine sand. The rock is soft, mcderately coherent
gnd only slightly permesble. Hand-lens exsmination shows that it is
distinetly, though finely, micaceous. This feature is particularly
apparent on surfaces parallel to the bedding.

In thin-section it is secen that the roeck is a highly
micaceous quartiz greywacke siltstone consisting of grains of guartz
(70%), shreds of mica (15%) and asccessory grains of magnetite,
leucoxene, blue tourmaline, (?)apatite, and (?) zireon, in a fine
argillacecus matrix (15%).

The quartz grains are highly angular in outline and rasnge
from O.01mm to O.lmm across. Most average sbout 0.03mm and sorting
is fair. lsny of the guartz grains are angulsr chips which are
oriented, paralliel tc the bedding. The mica is mainly fine muscovite
and sericite oriented more or less parallel to the bedding. In meny
casesﬂi% has been altered to a brownish, weakly bvirefringent clay
minerali.

The matrix is of very fine, unresolvable argillacecus
matter containing some fine sericite. In some laminse it is moder-
ately iron-stained.
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XKEOGH FORMATION

Spec.W.B.19. (Near the base of the formation)

Fine Qusrtz Greywacke

(Point 205, E?ﬁﬁ@

. Run 1k, Wooramel W./.: Glenburg L-mile

ég In hand-specimen this is a fine-gralned, pinkish-grey
sandstone with irrvegular, brown iron stains. It is quite coherent,
but finely porous and permesble. Bedding is not apparent.

In thin-section it is evident that the roek is a well-
sorted, fine sandstone with an aversge grain dismeter of O.lmm. The
largest grain observed was O.4mm across, but these are rare . The
rock consists mainly of gquarts (60%), altered potash feldspar (15%),
and accessory amounts of muacovite, tourmaline, altered grasins of
magnetite, chips and erystals of zircon, snd powdery leucoxene, all
totalling to sbout 3% of the rock, embedded ir a chloritic-
argillaceocus metrix (22%). Most grains are angular but some are
gub~rounded.

The guarts grains are clear, strained, and commonly contain
gusty inclusions. Larger inclusions of tourmeline snd zircon are
also found. Most greains are single of erystal fragments, but some
have an egated, gquartzitic texture. The feldspar is mostly
albitised E?) orthoclase, though microeline is not uncommon.

The matrix is a fine, pale brown, sggregete of colourless
chlorite and brownish clay. The distribution is somewhat uneven,
8o that there are commonly patches of dominantly chlcritic, or
dominently argillsceocus character. Bedding is indicated in thin
section by narrow lenticulsr areas in which the proportion of matrix
is considerably increased relative to the main bulk of the rock. In
such areas the gusntity of matrix material may reach up to LO¥%.

Spec.W.B.21. (Near the base of the formation)

Fine Sandy Shale.
Photo *

\J g

Q 2, Run 1L, Wooramel W.A., Glenburg L-mile

*

The hand-specimen is a fine-grained, thinly bedded, slightlj
sandy, pinkish-grey to yellow-brown sediment. It is very soft and
frieble, and highly permesble. Bedding tends to be somewhat lentie-
ular,and there is slight indication of small-scale current bedding.

In thin-section it is seen that the rock is & finely sandy
greywacke siltatone in which the fine wmend eoccurs ss thin, lenticular
beds and discontinuous lsminee. Ocecasional, very weskly expressed,
?icra~saale current bedding can be observed in some of these sandy

ay ers.

The sandy bandes are actually on the boundary tetween fine
sand and eilt, having an aversge grain diameter of 0.0Ohmm. They
are of highly siliceous composition, consisting mainly (85%) of small,
sngular quaertz grains and intergranular (?) sericite (5%), chlorite
(5%), and hematite (5%). The shaly bands are approaching silt in
grain~-size, bul have a distinetly shaly texture, being finely but
distinctly laminated, and consisting of about 20% fine quartz chips
(often elongated parallel to the bedding), 10% sericite, 5% hematibe,
end streaks of iron stained organic matter (5%), in & very finely
divided, chloritic-argillaceous metrix (60%).
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: The hand-specimens supplied are of rather variable
character, The specimen from which the thin~section was cut is
a hard, non-porous and impermeable, highly ferruginous, deep brown,
fine-grained sandstone in which beéding is emphasised ﬁy
differential iron impregnation. The other specimen, of which no
section is avallable, 12 a bright yellow-brown, moderately soft,
porous and permeable, weakly bedded, fine sandstone. It i3 much
less ferruginous in character and, from hand-specimen evidence,
has a dominantly clayey matrix,

In thinssection the highly ferruginous specimen
consists of angular grains of quartz (40%), feldspar (30%),
iron-stained mica (3%), ironwstained sheets of a clay mineral
(2%), and accessory blue tourmaline, in a matrix of dark, red.
brown hematite containing relic patches of limonite and
argillaceous matter,

Bven though the detrital grains are well sorted
with an average graln-diameter of 0,08 mm, all are highly angular
in outline, This is due to an irregular replacement by the hematite,
Bedding is not apparent in thin.section.,

The gquartz is clear and strained, and in most cases
has suffered more or less replacement by hematite, The feldspar,
though quite fresh, is difficult to determine, Most of 1t, however,
18 a potassic variety (including microcline and micro erthite),
but it is possible that a small quantity of albitic plagioclase
is also present, GSome of the muscovite flakes are quite fresh,
but most are altered to a greater or lesser extent, The less
altered flakes are colourless chlorite, With further alteration
the mica is replaced by limonite and argillaceous matter.

' Bent, laminated sheets of clay mineral are thought
to be relics from the original arglllaceous matrix which has been
almost completely replaced by ferruginous oxides, This replacement
is most probably a surface phenomenon of similar nature to

lateritisation.
Spec.W,B. 52 (a), (48 feet above the base of
Feldspathic Quartz Sgndstong

(point 605, %hOtf 5%24, :

In handespecimen this is a medium to finewgralned,
slightly microconglomeratic, bedded sandstone having a grey-white
colour when fresh, but generally stained brown by hydrated iren
oxide, The rock is soft, moderately friable, porous, and highly
permeable, The main body of the rock is of %ine sand, in which are
carried numerous quartz grains of medium sand size, thus %ézing the
rock a microwconglomeratic texture., In some parts these ger grains
are concentrated in narrow bands parallel to the bedding.

In thin-gection it is seen that the work is a felds.
pathic quartz sandstone consisting of aartz (70%), feldspar (18%),
mica (2%), magnetite (14), and accessory tourmaline and zireon&he

in a subordinate, brown, chloritic-argillaceous matrix (9%) .
, ~ 1lar t0 sub-angular in outline, and those of
detrital gralins are angular gu ging from 0.04mn

the main body of the rock average 0.15mm across, ran
to 0,4 mm, but with the great majority falling between 0.1 mm and
0, 2mm, Tﬁe larger sand grains making up the microconglomeratic
hase of variable size, ranging from 0.6 mm to 2,1 mm across,
e aveWage diameter, however, is about 1 mm. These large grains
' are of quartz,
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coarse quartz sggregates, snd alkali feldspar. The alksli feldspar
consists mainly of microcline, microcliine microperthite and slbite.

It is weskly ksasolinised aslong eleavages end fractured, and in soune
cases lightly sericitised. The guartz of the microconglomerate
phase is considersbly strained, and contains stresms of tiny, dust-
like ineclusions. Inelusions of magnetite, tourmaline, zircon and
sericitic mica sre fairly common, though in very small total quantity.
In rare cases, some guartz grains are seen to include or partly include
anhedrs of feldspar. One "pebble” of fine, dusty chert was slso found.

The fine sand fraction is of esseniially similar compesition,
differing only in grain-size, Here, however, mice figures more promin-
ently, some being clear, fresh muscovite in shredded sheeis and long ,
thin filme, and some being aitered,brown material derived from &
micacecus mineral. The opasque gralne are generally slightly leucox~
enised, and in some cages highly so, indicating a somswhat titaniferous
composition. ,

The matrix consists of & finely felted, brown aggregate of
argillaceous material with probeble admixed, altered chlorite. It is
apparent that most of the clastic grains were derived from a granitic
(in the widest sense) terrain, snd the largely unweathered nature of
the feldspar counld be tsken to indiecate that they were not exposed to
weathering processes for any great length of time.

Spec.W.B,52(v) (55 feet sbove the base of the formation.)
Pine @

artz Greywscke (somewhat micsceous)
as W.B.52(a).)

In hend-specimen this is a fine-grained, bedded, light
brown, sandy sediment with moderate porosity and permesbility.
Surfaces of bedding planes are notably enriched in mica flakes and
thersfore have a distinet micaceous lustre. The rock is soft and
fairly frisble. The hand-specimen iz remarksble in that it contains
smooth, slightly iron-impregnsted, leaf-shaped areas lying parallel
to the bedding end having very vague parallel striations along their
length = One such area was carefully cleaned up and is now exposed
on the surface of the specimen.

In thin-section it is appsrent that the rock is a mieasceous,
glightly feldspathic, fine guartz greywacke. Grain-size is fairly
even, ranging sround an sverage of O.lmm, with & maximum of 0.26mm
and & minimum of 0.06mm. Some of the mica flakes, because of their
inherent shape, reach up to O.6mm long, but are usullly gquite thin.
Grain shape is almost invarisbly angular. Bedding is clearly indicated
by the sub-parallel orientation of the more elongated quartz and
feldspar chips, and particularly by a marked orientation of mica flakes
perallel to the bedding.

The rock consists of clastic quartz (45%), mica (15%),
feldspar §{20%), and sccessory tourmeline, hematite, msgnetite, leucox-
ene and very rare zircons, in a fine, iron-ctained argillaceocus
metrix (20%). Quartz greins are slightly strained and commonly centain
dusty inclusions as well as some larger tourmeline crystals . Feldspar
is meinly orthoclase, mieroperthite, microline, microline microperthite,
and some albinite. All of the feldspar is guite fresh. Sheets of miea
are very common, in most cases being bent, distored and frayed out
arpund other clastic grains. Many flakes ae of fresh, clear muscovite,
but others are altered to a grester or lesser extent to a turbid,
platy mineral with low birefringence, usually heevily iron-stained.
This might well be 8 keolinite-type mineral. Accessory magnetite is
usually hydrated, but dome fresgh grains remain.

The matrix ie a fine, brownish aggregate of argiliaceous
minerals, in some cases heavily limonite-impregnated.
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Bpec.W.B.53 (80 feet sbove the base of the formation).

Thinly Interbedded Quartz Greywacke snd Greywacke Biltstone.
(Point 606, Photo 5075, Run 1li, Glenburg, W.A.; Glenburg L-mile,351,783.)

A fine grained, thinly leminated sediment consisting of
alternating laminae of fine sandstone snd siltstone. The rock is of
off~white colour, and is moderately permesble, changing teo a pale brown
colour when wet. The silt laminae, in particuler,; become guite deep
brown. Flakes of white mice are very conspicucus on surfaces parallel
t0 the bedding. The rock is moderately scft snd frisble.

In thin-section it is seen that the rock is made up of
alternating thin beds of fine-grained felspathic guartz greywacke and a
somewhat micaceous greywacke silistone. Both types of lsminse are of
approximately equel thickness, varying between 6 mm. znd 2 mmi across .
The thickness of an indlvidual bed aliso varies alon: its length. There
is no gradation between sand and silt leminse; the junction is aslways
guite sharp. Thus, the bedding is rhythmical, but not graded. Nor is
there any interfingering of the two.

The guartz greywacke phsse of the rock is made up of small,
engular grains of quartz (50%), feldspar (20%), Miea (107), magnetite
and leucocene (2%), snd seceasory gireon, in & very fine, almost
eolourless argillsceous matrix (18%). The detrital grains are well
sorted, having an aversage dismeter of 0.15mm, renging between O.hmm and
©.06mm. Bedding is rendered apparent in these bands by a parallel
disposition of mica flakes, and by a general parallel orientation of
the more elcngeted gquartz grains. The guartz is generally clear, slight-
1y strained, smd carries rare inelusions of brownish tourmaline.
Feldspar grains are mainiy of microeline, orthoclase snd (?)albite.

It is guite fresh in nearly all cases. The mica is as in the previous
specimen.

The silt bands consist of small (0.06mm and less), sngular
grains of gquartz and feldspar (20%) in a fine matrix (80%) of oriented
sericite, pale brown asrgillsceocus material, flakes of clay minersl, snd
granular strings of leucoxene. This phase of the rock might be better
regarded ss a silty shale.

Spec.W.B.54,(85 feet sbove the base of the formation)

Interbedded Micaceous Qusrtz Greywacke and Siltstone.

(Same locality ss W.B.53).

A very fine~grained, sandy sediment inbterbedded with thin
bands of siltstone., The rock has a very pale brownish colour, the
finer grained bands being considerasbly darker than the sand phase.

The hand-specimen is rather similsr to W.B.53, but in this case the
siltbends are more widely spaced and less regular, The narrower silt
bands, in particular, show a strong tendency to intertongue with the
sand. Bedding is not perfectly plapar, but tends to be undulatory.

On surfaces parallel to the bedding planes the specimen hss a distinetly
micaceous lustre. The rock is moderately hard and coherent, and only
s8lightly permeeble.

In thin-section itis apparent that this rock is finer-grained
than the preceding specimen, having, for the sandy phase, sn average
grain diameter of0.06bmm, with a2 meximum of 0.l15mm and 2 minimum of
0.02mm. Since most of the sand grains fall close to the average, this
phase of the roeck may pe considered to be quite well soried. In view
of the extremely small grain dismeter of the sand, it is apparent that
even the coarser phase of the rock is closely approaching silt grade.
All grains are of angular outline.
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The arenaceous bands are of very fine, slightly feldspathie,
miceceous guartz greywacke consisting of detrital quartz (60%),
mica (15:), feldepar (57), snd accessory iron oxides tourmeline and
rare zircom, in a fine, argillaceous natrixz (20%) centaining mumerous
sgeregates of slmost opague kuolin end some chloritic materisl
derived from the detrital mice. The {eldspar is meinly a potssh
variety, possibly with some elbite. Detwitel muscovite is commonly
altered to sheets of iron-stained (?) kaclinite, while other brown,
plecchroic sheets sre probably altered blotite. The micaceous and
chloritic constituents are commonly concentrated in ceriain thin
laminse paralilel to the bedding

The silty bands of the hand-specimen are showm in thin
section to differ from the arenscecus bands in that the guantity
and grain-size of the srenscecus phsse is considersbly deereased,
while the proportion of srgillscecus snd sericitic materiael is
correspondingly increased. The aversge grainsize of the elastie
fragments in these hernds is about O.Olpm - well within the silt
PENLCe

This rock further differs from W.B.53 in that here the junctior
between siltstone and fine sand laminae is not sherp, but gradationsl,
though the gradation is quite & rapid one.

8pec. W.B.55. (108 feet sbove the basse of the formation.)

Pine Quartz Greywacke

(Point 159, th%g_ﬁ&i%§w§gnyfa, Glenburg, HelA.3 Glenburg L-mile
351, 762 :

This is 8 fine grained, sandy sediment with indistinct bedding.
Its pmle brown colour is due to highly irrcguler iron-staining. This
rock is notably harder and more coherent then the precceding specimens
but is still moderately porous and permesble.

In thin-seetion it is seen that the rock is 8 fine-grained,
somewhet feldspathie quartz greywacke with an average grailn dismeter
of O.15sm, renging froum O.06pgm to O.hmm. Most grains, however, f8il
close to the mversge, s0 that sorting is good. All greins are angulsr
in cutline and many are in the form of distinetly elonzated chips
oriented more or less perallel to the bedding.

- The rock consists essentislly of clastic grains of gueartz
(50%), £cldspar (20%), mica (5%), magnetite and hematite (5%), and
rare sccesgory tourmaline and zireon, in a fine, paitchily iron-
stained argilleceous matrix (20%). Quartz grsins sre only slightly
strained, and are quite clesr agpart from rare inclusion of zircon
and brown tourmsline. The feldaper tends to be slightly kaolinised,
but is otherwise similar to that of the two preeceding specimens,
eonsisting of orthoclose, microcline, microperthite snd ?albinite.
Detrital mice is quite sbundant, some of it being in the form of
fresh sheets and shreds of muscovite, but most ls an altered brown,
micaceous substance transitional to a platy cley mineral. This
meterial is commonly iron-steined to a grester or legser deuree.
Rerely the brown sheels are pleochreic and poeaibly represent alitered
detrital biotite.

The matrix concsisis of very fine, peale brownish argilleceous
material, in places tending to re-erystallise 1o a {laky clay
minersl. The matrix is patehily and very unevenly ircor-stained,
some parts of it becoming slmost opsmgue.
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Spege W.B.56, (133 feet sbove the base of the formation)

i, Bun *!g . Glerburg W.4A.31 Glenburg L-mile

In hond~specimen this is fairly soft, but remerksbly
coherent, fine, sandy ssdiment of very high porosity and permeability.
Its colour is an sli-over pinkish gvey, snd the bedding is very
indistinct, being indicated mere by the shape of the specimen than
by internal festures.

In thin-section it is seen that the rock is a fine-grained,
highly porous guartz greyvacke with an average gralinsize of O.lmm.
The thir-section is 8 very poor one (owing to the nighly porous
nature ¢f the rock) and it is not possible toc make observations on
the texture of the rock or the proportions of minerals present.
However, it would appesr that grain sorting is moderately good, but
there iz no indication of bedding in thin-section.

The rock consists dominantly of elastie guartz, with some
alkeli feldspar (orthoclase, (?) microcline snd albite), grarular
magnetite and hematite, highly altered mice, and accessory tourmaline
{blue), in a fins, pale brown argillaceous matrix.

In hand-specimen this is distineily bedded, deep brown to
chocolate, very fine-graired sediment made up of wide (1 to l.5em),
deep chocolate-brown bands aliernating with narrow (1 to 3mm), pale
grey~-brown bands. The rock is very solfi, bul owing to its fineness
of grain, is only slightly porous and permeable.

In thin-section it is seen that the wide, chocolate-
eoloured bands sre of Linely laminated, alightly carbonaceous
micaceocus siltstone consisting of silt-sized grains (O.0hmm) of
gquartz (304) and altered feldspar (10%), flakes of micaceous material
up to O0,2mmu long (20%), snd grains end films of opagque, carbonscecus
matter (5%), in & very fine argillseecus~sericitie matrix (35%).

The micacecus minerals and ca bonaceous films are slongsated peralliel
to the bedding.

The pale grey bands are of distincetly coarser grainsize,
being within the range of fine sand. Their loyer contact with the
micaceous silt is gquite sharp, but the uppser contact is gradationsl,
g0 that by a decresse in grainsize snd an inecresse in argilisceous
end micaceous material, it passes intc the overlying silt. The fine
bands, then, consist of sn.ular grains of quartz (503%), feldspsr
(157), mice (10%), leucoxsne (?%ja snd rare acceecsory tourmaline, in
& fine argillaceocus matrix (247). The elastic graine range from
UeO3mm to O.2me ncross, with the averapge shout 0.08mm. Sorting is
- rather poor. GQuartz is meinly in the form of single grains, sometinmes
lightly strained. Rare sutured gquariz eggregstes (fine metaquartzite)
have been deteetsd. Feldsnpar is of slksline varieties with low
refractive indices.s.
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Spec . W.B.57{b). (Same horizon as ¥.B. 57(a)

Gray Sility . &

In hend specimen this rock is very similar to the
choecolabe=brown, sllt bands of W.B.57(A). It is very seft, but
only &lightly permsable, and is thicly laminsted.

in thine-sectlon, however, it shows considerable ,
differences. The overall grainsize is much finer, slli sized greins
are much reduced in guantity, while micsceous and (?) carbonaseous
matter is increased In guarbiby.

Thus, the rock conslsts of flne silt-sized grains of
nartz (109), alkali feldspar (57), and flekes of altered mics
{202), in a very flne sericitic-argillaceous mabtrix with grains and
films of carbonaceous mabtter. The clasbic silt grains average
0,035 mm ascross, and very rarely exceed 0,065 mm, while occasional
sheats of highly slbered mica reach up to 0.0%mm. fcross,

In band~specimen this 1s a llight red~brown, highly
porous snd permeable, madium-gralined sandstons carrying numerous
very coarae grains up to Zmm.across, Sedding is not apparent in
hard~-specinen.,

In thin~-section 1t is apparent that the rock consiats
of sub~rounded to sub-angulsr grains of quartz (60%) and feldspar
{15¢) averaging 0.2mm scross, flakes of micaceous material (5£),
and coarse grains of quartz {(10%), those included in the area of th
section average about 0.,7mm scroass and reach uwp to l.2mm. Accessory
detrital constlituents include blue tourmeline, zircon, stsurclite,
and grains of hematlite.

The quartz grains are only lightly strelned snd carry e
fow inclusions of tourmaline and zirocon, as well as opague dust and
bubble~like bodisa. The coarse guartz gralns are usuelly single
grains, but In some cases are made up of & gquartz aggregate of
possible igneous origin. Also, though there are none in the ares
of the section, 1t is obvlons from examingtlon of the hand-specimer
thet some of these gralns are of feldspathic composition,

The feldspar grsins in the finer sand fraction are
1ightly keolinised snd are of alkall composition (owrthoclose,
mierccline and possible alblte or mleroperthite), The micaceous
material consists malnly of & brown, s ometimes plepchrole mineral
probably ellied to nontronite.

The csmentling material is largely argillaceous, and
very commonly highly iron sbalned, passing into an almost entirely
llmonditic cement, There 1s no indication of bedding or other
directional features in the thine-sectlion,
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In hend specimen this is » bedded, psle purple~brown, sandy «
sediment containing lenticular masses ﬂf yellow-brown sandy material =
ap to 2 om. scross, and thin {l.5em) beds of white, rather coarser

sandstone. The Miﬁ is soft, highly ;em&m and permesble.

In thin-section the dmrker, purple-brown part of the rock
is seen to consist of en?ﬂw to m!zw prded gm&x;s of* quarts (504),
feldspar (25%4), mica (29) and sccessory tﬁm&lﬁm, zircon, smmmm
and megnetite, in a very heavily ivon ilupregnated argillaceous to 3
almost purely ferruginous maetrix (233). In some places the elastic
greins ere well sorted, heving s fairly mmtmt w@mge grainsize
of sbout 0.15mz, while in other parts they sre poorly scrted and
renge from i},ﬂm to O«Jmue The distribution @f’ wall and pocrly
sorted aress seemsz to be guite irregular. The more elongated clastie
greing tend to lay parailel to the bedding of the rock.

The guartz grains are clear snd slightly strained. Rere
graine are mede up of s fine, sutured sggregate of quarts anbhedra.
F@ia&mr is a1l of alksline composition, comprising orthoclase,
microeline, microperthite and possible albite. It is uwsually keolin-
ised to z greater or lesser degres, ln some ceses slmoast completely
80, The mica, too, is in many cases altered to sheets of( 7 jksolinite
and possible nontromite.

The yellow~brown sres of the rock are identicel in clastie
mineral content and texture, but differ in that the matrix is non-
ferruginrous, being composed of pale brown argillsceocus and seriecitie
matter, )

The contact between the ferruginous and non-ferraginous
pheses of the rock is of considersble mtem@. For s distance
of some 2 mm.from the contsct the argillscecus matrixz of the 5&11%
brown phase is charged with tiny (m. wﬁuxa) g&@ba&m of desp red -
brown iron oxide, decreasing in ammtmtmm awey from the mﬁw&
fiearer to the contsct they show s stronger and stronger tendency to
coalensce into dense hematitic mssses taking the place of the
argillacecus matrix, end so grading into the fervugincus phase. Thus,
1t would seem that the iven oxide hes been introdused inte these paris
ef the roek, i.e. it is pot an original constituent. PFrom this, it
may be poesible to postulate that mosi of iie iron econtained in the
rock 28 a whole has been introduced sccondarily. However, there is
insufficient evidence to state that this is definitely ﬁw CaB.

The thin-section doez not inelude the interbedded white
sandetone..

8. ry fine sandy me mai: m mﬁmﬁa&y iwrﬁ and
whwm s but tends t{: be ﬁ smﬁa slong bedding plsmes. It is only
mﬁmw}.y permeable. Bedding plenes tend te be slightly micaceocus.

In thin-section it ig seen tk&t the mw: is a su’kﬂtﬁm& in
which the clestic grains average 6.0Lm=z in :
grain dismeter is about 0.06mm and m minimum smmt D 02mm, 80 that
the detrital grains are well sorted. Bedding is indicated in thine
gection by the presence of interbedded laminee of higher then average
nieca content, by bands of iron steining psreliel to dhe bedding, end
by & sub-perallel orientation of the mors elongated Aetrital grains.
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The rock consisis of smell, sngular grains of gwm
(50%), small sheets of muscovite snd sericite (L4}, and sccessory
h@mtita, {?7) leucoxene, tourmaline 'nd zireon , in an argillaceous
matrix (ii.éw)i

In&ivi&sml guertz grains, though very small, clearly show
t}m effects of pre-depositional strain. The mics is a clear zau@cmi‘&a,
comuonly ealiered to smell sheets of iron-stained cley minerals. The
mtm gonsist largely of an unreselvable argilliscecus aggregate,
but containing numerous shests of & gleer, colourless, very weakly
birefringent, micacecus clay mineral, The dimensions of such sheetls
commonly mcw& the dismeter of clastie grains. Fairly intense
limonite staining occurs in irregular patehes, so that the rock gon~
tains numerous, red-brown limonitic clois. These have probvebly formed
as a result of weathering processes at or near the surface,

Bpec.W.B.161. (31 feet sbove the base of the formation)

ndy Greywocke 8iltstone.

ggw ecality as W.B.160).

, In hsnd-specimen this is & pale grey, lightly iron-stained,
thinly bedded sediment made up of alternating irreguler, thin bends
of sand and silt. The thickness of different bands vary considerably,
but they seldom exceed 1 em. The sandy bands vary from fine-grasined
to coarsesgrained, some containing sand grains up to 2 mm. ecross, and
some sand-bands expand intc pockets of guite cearse zand grains,
individual pockets being up to 2 ¢u.across. Tae rock is smoft, but
coherent, and while the sandy bands are highly permesble, the silt
bands sre cnly slighily s0.

In thin-section it is apparent that the sandy bands are of
guarts greywecke, while the silty bands are of slightly sendy greywacke
siltstons. The quariz greywacke ls a poorly soried, mediuvm-yrained
sandy sediment with an sverage grainsize of 0.15mm. Grain diameters
renge from O0.04 mm up tc l.lmm irmthin-section, but larger grzins are
found in the hand specimen. It consists of engular greains of guaris
(50%), flakes of mica (5%) snd sccessory tourmaline, zircon, leucoxene
and hematite, in & fine argillscecus matrix (Lh%). Hany of the guarts
grains are strained, and some contain inclusions of tourmaline, semi-
opague dusat, and tiny {luld bubbles. The matrix is of very pale
brownish srgillacecus materisl, commonly containing sheets of an
slmost unisxial, optically negative cley mineral, snd fine {lakes of
sericite.

The siltstone bandas are of very f&nely divided srgillscecus
and sericitic matter carrying sbout 20% of small angulsr, silt-sized
gusrtz grains, a few sand grains, pockets or greywacke, a few sheets
of muscovite. This part of the rock shows s moderate deyree of mess
polarisation due tc & sub-parallel orientation of the micsceous
conatituentis.

The Junction between the gand and silt pheses is fairly

sharp, therc being little indication of any degree of graded-bedding.
The baedding of both phases is somewhat lenticular.

Spec. W.B. 162. (45 feet sbove the bage of the formstion)
Iﬁeg_ﬁa um to Coarse-Grained Quartz Greywacke.
s Hedte3 Glenburg h-mile

In hend-specimen this ls & rether coarse-grained, light
brown sandy sediment dbecoming deeper brown on expossd purfaces.
Individual sand grains arve seen tc resch up to 3mm ecross, bul most
are nesrer to 1 mm. Bedding is not spparent in the specimen provided.
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The roek is hard, coherent, and only slightly permeable. Despite
the low permesbility, porosity sppears tc be fairly high. Hand-lens
examinatlion shows thet the sand grains are meinly vhite, while the
matrix is a pale reddish~brown. Dark tourmaline greins are conspie-
uous, but few in number.

In thin-section it is seen that the rock iz a medium to
coarse-grained sandy sediment made up of sngulsr to sub~rounded
clastie grains sversging l.0wmm.sctoss, and renging belween 0,1ma
and 2.6mn. ¥ost fell between O.6mn and l.6mm across. Bedding is
not spparent in thinsection and the detrital comporents are moderately
poorly sorted. o

The rock consists mainly (77%) of gquartz sand grains of
various types, about 2% of grains of fine~grained gquarizite end fine
phyllite, snd sccessory tourmaline and megnetite, in s matrix (20%)
of brown argillsceous maiter and shredded muscovite.

The gquartzose grains sre individual engulsr chips, and grains
congisting of & "welded™, sutured sggregate of quaertz anhedra
resepibling a medium grained gueritzite. Both contaln inclusions of
biotite, tourmeline snd possible epidote. HNarrow streams of semi-
opaque inclusions are alsc common, while s trongly undulose extinction
is indicative of strain in nearly all grains. 7The phyllite is &
very fine-grained (0.025) pelitiec rock consisting of quartz, sericite
and unidentified couponents with s semi~schistose fabric.

The matrix is of brown, limonite-stained clay, in part ilsotropic
but slsc conteining shundant sheets of very weakly birefringeni clay
mineral. The matrix also includes perhaps 3% of finely shredded
M$%gtﬁ,iﬁ meny cases ending to alter to an dron-stained clay
mineral.

In hand-specimen this is g fine-grained, thinly bedded, psle
brownish-white sandy sediment with distinet small-scsle cross-
emphasised by differentisl iron-stasining salong the foreset
planes. The rock is moderately sasoft, coherent, and fairly

In thin-section it is seen that the voek is & fine to very
fine-grained gquartz greywscke having sn average graine-cize of O.lsm.
Sorting is good, and there is quite & marked degree of grain oriente-
tion, since many of the grains are somewhat elongated in outline and
usually lie with thelr longer axee in sub-parallel alignment with
the bedding, All detpital grains sre sngulsr in cutline.

The rock consists of detritsl grains of quartz (LO3), filmkes

of muscovite (24), aggregate of leucoxene (1), and sccessory
?uautitiea of e blue tourmasline, hematite (often with leuccxene),

?)aphene and (?)rutile, in sn e rgillsceous metrix. The guartz

grains generally contain a few indeterminsble semi-opogue inclusions
Some are slightly strained, and many consist of compound sggregates
of several sutured graine, rather like frapgments of a fine-greined
mete-quartzite. Mice sheets ere commonly bent snd/or shredded, but
some are undsmaged. The mica is & normal muscovite, in part-tending
to slter to an irorn-stained clsyey material.
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The matrix (574) is almost entirely argillaceous, in places
limonite-stained. Only a very smell guantity of sericitic msteriel
is present. The clay of the metrix is mostly very finely divided
and more or less colourless. There are, however, some large sheets
of clay mineral (some of which appears to be kaolinite). Some of
this more coargely crystalline material may have formed by re-
crystallisation of the argiliaceous matrix, but other very distinctly
bounded sheetz probably represent altered originsl mica.

Spec.W.B. 164, (134 feet sbove the base of the formation).
s uartz Greywacke Siltatone.

(Point 280, Fhoto 5122, Run 9, Glerburg, W.A.3; Glemburg L-mile
390,822

In hend-specimen is & very fine, pale brownish grey sediment
of siltstone type containing s few mscroscopically visible sand greins
up to 2 mm axross. Bedding is very indistinet in the specimen pro-
vided, and the rock is fairly soft and frisble. Permesbility is not
very great.

in thin-section it is aspparent that the rock is a slightly
sandy gquarbz greywacke siltstone consisting of about 20% guartz silt
graing (0.Ohmm. average dismeter) and 20% silt-sized mica flakes in
a fine, argillacecus mstrix of (55%). The thin-section contains
about 49 of variously sized sand grains . Accessory minerals include
tiny grains of magnetite, leucoxene, tourmeline, zircon and possible
(?)apatite. One large (0.9mm) grain of microcline was detected.

The silt fraction of the rock is moderately well sorted. The
sand fraction, however, varies from very fine sand (O.lmn dismeter)
to coarse sand (l.5mn diameter). BSuch sand grains are all of sngular
outline and sre commonly strained.




| ~ In hand.specimen this 1s seen to be a strongly
conglomeratic sediment of pale brown colour, moderate
permeabllity and fair ecoheremce, Pebble.size 1s highly
variable, ranging from 1.mm te 2 em. in hand.specimen,

In thin sectien it is seen that the rock
consists of sub-rounded to rounded pebbles of fine guartz.
greywacke, greywacke siltsbne, chert, quartzite and quartz
with a cement of browm, ehlariﬁe—arginaeeons material
eontaining numerous rounded and angular quartz sand grains,

The quartz greywacke pebbles are similar to
many such rocks already described, in that they consist of
small (0,02 to 0,4 mm) angular grains of quartz and quartzite
(45%), in a very fine, argillacecus matrix (55¢) containing
areas of a finely fibrous ¢lay mineral with a strong
negative relief, These are by far the most abundant pebbles,

Iess common greywacke siltstone pebbles consist
of few quartz grains (0.02am) in a laminated base of sericitic
and argillaceonus material. The quartz and quartzite show
evidence of considerable strain, but it is gite obvious
that such strain.features were produced in the quartz in its
source enviromment, and not after deposition,

_ The cementing matter of the conglomerate consists
of turbid, mesh-textured, brown chloritiec clay containing
angular to rounded guartz grains ranging from 0,02 to 1.4
nm aoross,

It is quite apparent that this sediment has
suffered no post-depeositional deformation, Some quart:z
grains are highly strained, but this is a pre-depositional
feature, All mineral grains are embedded in a relatively
soft argillgceous or chloritic.argillaceous matrix which
wounld yield to deformational forces long before the
harder mineral grains, It is also of such a nature that
any deformational precesses would be very readlly recorded
in its structure.

The rock 1s essentially a conglomerate; it could,
perhaps, be an uncommonly well.rounded sedimentary breccia,
but never a tectonic breccia or fault gouge, Any possibill
of its being of tectonic origin is precluded in that a rock
of such a composition and texture would most certainly
exhibit ummistakable evidence of distortion, especially in
the matrix, '
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PINDILYA FORMATION

Spec.W.B,7¢. (Base of the formation)
Leminated 8ilty Claystone.
(Point 13, Photo 5076, Run 14, Glenburg W.A; Wooramel L-mile 342,786

The hand-specimen is a very fine, smooth, white rock containe
ing perfectly plenar and very thin, red limonitic bands parallel to
the bedding. On fresh surfaces the roek is decidedly unciuous snd
possesses the peculisr property of changing from an almost pure white
to & distinctly pink colour when wet. The fracture is smooth end
conchoidal, but the rock is essily distinguished from a white chert
by its relative softness.

In thin-section it is seen that the rock is, on the whole,
very fine-grsined (less than 0.00l mm). Thus, the main bcdy of the
rock is so fine that it is not possibie to directly determine ite
composition. Its sll-over refractive index is higher than that of
canada baslsam snd much the same as that of gquartz. In addition, thie
fine material exhibite a merked aggregate polarisation, so that the
wholc section sppears to extinguish in two plenes, cne perallel to
the bedding snd asnother normal thereto. It is therefore gpparent tha
the clay perticles are definitely oriented snd probably flaky or
fibrouse.

There is, sltogether, sbout 3% of coarser (silty) moterial
mixed with the clay. This consists meinly of angular grains of guart
avereging 0.02mm scross, flakes of sericite about 0.01 mm long, sheet
of unidentified clay mineral up t0o 0.05 mm seross, snd semi-opague,
indetermineble dust.

The thin, red bands seen in the hand-specimen consist of
angular chips of guartz, altered mica, sheets of ¢lay minersal, and
abundant dasty, hydrated iron oxides (to which the colour is due)
set in & clay matrix. BSuch bands seldom exceed 0.3mm in width,
though the iron-stain may extend for & greater distence. Individual
bands have the composition of a guartsz greywacke siltsione.

Speg.ii.B.8a (Near the base of the formation).

Fine Quartz Greywacke.

(Point 14, Photo 5076, Run 1k, Glenburg W.A.; Wooramel L mile 342,785
The hand-specimen is a fine-grained, white, soft, permesble

sediment looking more like a silt or claystone than a fine sandstone,

and there is no apparent bedding in hand-specimen. On wetting and
drying the specimen exhibits numercus contraction cracks.

In thin-section it is seen that the roek consists of detrital
grains of quartz (40%), mieca (2%), colourless chlorite (17) and/or
a platy clay minersl (both of which probably represent highly altered
mica), end aggregates of eryptocrystalline silica (2%), all embedded
in a very fine, argil.asceous matrix (54%). Accessory minerals includ
small grains of megnetite, hematite, zircon, very rare tourmaline and
e little apatite, rutile and sphene. The accessories together total
no more than 1%.

 Grainsize is varisble from O.Gmm to less than 0.02mm, but
despite this range the sorting is only moderately poor since most
detrital grains fall between O.2mm and O.lmm in diameter. Grain
rounding is poor and there is no indication of secondary enlargement.
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The guartz grains grade down In size into the matrix which
is thus both silicecus and argillaceocus, In many places the argill-
aceous meterial appears to have recrystallised into patches of an
almost pure, fleky clay minerel. In other parts there sre rare
sggregates finely fibrous, radiated, parily spherulitic and follated
(%) sericitic material of probable suthigenic origin.

Speg, W,B.8b (Near the base of the formation).

(Bame locality as W.B.8a)

Fine sendy cleystone.

The hand~specimen is very f{ine, white, structurdess rock with
conchoidal fracture and a moderately unctuous feel. Irregular iron-
staining is common, but not of notgble intensity. The roeck is only
weakly porous and almost impervicus to water. There i no indiecation
of bedding in the hand-specimen provided.

In thin section the true character of the rock becomes readily
spparent, It is a fine, weakly oriented claystone, approasching shale
texture, snd carrying sbout 10% of poorly~sorted, fine sand. Bedding
is well indicsted by the oriented polarisation of the dominant
argillaceous material of the rock, and by a sub-parallel disposition
of nummerocus, fine sericite flakes.

. The fine sand freaction econsists of sngular grains of quartz

and quartzite averaging asbout 0.08mm ascross, but renging from Q.4

down to less than 0.01. The quertz is generally clear of inclusions,
but is comnohly moderately strained. Other setrital constituents
include ragged sheets of muscovite up to O.lmn long, and accessory
graina of gircon and (?) hematitic iron oxides. Opaque minerals include
tiny cubes of pyrite and sggregates of leucoxenic msterial.

7 The matrix is largely of closely felted, slightly oriented,
flaky argillacecus meterial, chlorite (?), sericite, and dusty opaque

grains. Rare crystals of zireon and blue tourmaline have been detectec
Cne Q.lmn wedge~shaped crystal of kysnite was found in the section.

Spec. i«B.20. (Exposed top of the formation).

Chiloritic Quartz Greywacke.
(Point 207, Photo EQ%QS Run 14, Glenburg, W.h.; Glenburg L-mile

A fine-grained, brown and white, sandy sediment with distinet
though somewhatl irrsguler and discontinuous banding, probably repre-
senting bedding, but now emphasised by differential brown iron oxide
econcentration. On surfaces parallel to the bedding planes the rock
shows the distinctive lustre of finely divided white micaceous matter.
The rock is moderately hardened, slightly frisble and guite permesble.

In thin=seetion it is spparent that the rock consists largely
of quartz (60%), shsets of chlorite (15%3 and muscovite (14), and
grains of various acaessory minerals (27) in a very fine, argilleceous
matrix (227). .

’ The detrital grains are well sorted, having sn average graein
diameter of QO.lmm with & rare maximum of O.3%3mm znd a few smaller
grains going down to 0.03mm. All grains sre dlistinetly sngular and
there is no svidence of secondary enlergement.
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Quartz grains are generslly clear, but commonly contain
minute, semi-opague inclusions of (?) spinel. There is little
indication of strain in the guartz. In outiine, the greins are
highly angular =nd sbout 25% of them have the form of elongated
chips, many of which lie with their longer axes more or less psrallel
to the bedding. A common, though by no mesns universal feature of
the guartz is its indefinite junction with the surrounding matrix.
Meny grains, however, have guite sharp outlines.

Ragged and bent sheets of & weakly birefringent, colourless
chlorite ere conspicuous in thin-section. They are of variables
dimensions, but the larger snd more conspicuous sheets average 0.2
to 0.3mm across, while the smaller ones grede into the matrix, from
which they are indistinguisimble. This chlorite is particulsrly
sbundant in certain lsminase, where it may even exceed guartz in
quantity. It is this micaceous chlorite which is observed in hand-
specimen, and it iz thought tobave formed by the alteration of
original detrital mica.

Actual detritsl muscovite is rare, byl where found as thin
elongated, often bent flakes it is guite unaltered, so that it seems
unlikely that the chlorite described sbove was derived from this
variety of mieca. Lamellar aggregates of limonitic meterisl probsbly
represent originsl biotite.

The accessory detritsl minersls include smell grains of
limonitiec material, iron-stained leucoxene, rare megnetite, brown and
blue tourmaline, zircon and (?) spatite snd zircon.

The sbundant matrix is very finely divided and, therefore,
difficult to resolve satisfactorily. However, as far as cen be
determined, it sppears to consist mainly of very fine, colourless
chloritic m%ari&l similar to that described sbove, indeterminate
clay minerals, s g little sericite, guartz and limonite.

HLDARRA FORMATION.

Specs . B, 253

Run 6, Glenburg, W.A.; Glenburg L-mile 365,848.

In hand-specimen this is & pale brownish-prey, sphanitie
limestone with a deeply solutien-pitted surface. Bedding is indistinet,
but appears to be represented by discontimuous, brownlsh clay bands.
Acid treatment of a emooth surface results in differential etching
s¢ that the clayey paris of the roek stand out in positive relief,

Thin ﬁeatim exemination shows that the rock is a8 very fine-
gm:maﬁ limestone containing sparsely distributed (1%) quertz send
pins, patches and pockets of & colourless weaskly birefringent clsy
miaem:i, and beding cut by viens of more cosrsely erystalline carbonate,
componly with en argillacecus central £illing.

Acid tests show that the carbonate is dominantly caleite, but
surfece etching with dilute hydrochloric scid shows thst some of the
more coarsely crystalline carbonsie may be dolomitie.

Under the microscope, the main body of the rock is & very
finely divided caleareouns paste. The coarser carbonate crystals
mentioned abové range from 0,0 4, Lo 0.2mm amcross, while the “Iloated"
send grailns range from O.03mm/ atioBe and are fairly well rounded.
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