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ABSTRACT

In Pretty Hill No, 1, unit thicknesses are notably attenuated
over the locally shallow basement and the sequence is considered condensed.

Unit R (Basal Sandstone) is described for the first time in
wells so far studied by the Basin Sfudy Group. Unit R, together with unit
M, .is tentatively subdivided. No break was detected between the latter
two units but wnconformity between units M and Gh, and between Bb and Bc,
is postulated, " Unit J (the equivalent of the Waarre Formatlon), is i
mlssing. "Break conditions" without evidence of actual angular unconform-
ity are considered to have existed during "unlt Gh and unit Dd tlmes". :

Unlt Dd is compared with 11tnolog1ca11y and petrographlcally
gimilar horizons, in other wells studied or belng studled; and a’
gorrelation is suggested.

Microfaundl evidence suggests that the Tertlary-Cretaceous
boundarylies within unit Gb and the Cretaceo~Jurassic boundary lies well
within unit R (at a depth of about 7200 feet)

No significant shows of hydrocarbonﬁwere reported from the
wells ' ~
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INTRODUCTION

Pretty Hill No. 1 Well was drillsd for Frome-Broken Hill
Pty. Ltd., approximately 13 miles N.N.W. of Port Fairy in the Otway
Basin of S.W. Victoria. Details of the well and its location are

given belows
| Location 38° 131 30" S Latitude
142° 07! 30" E  Longitude

(1 mile = 1" military map of Hawkesdale)

15250,000 Sheet No. I54-11-9
Total Depth = 8124 feet (driller)
n " = 8129 " (electric log)

Elevation G.L. - 189' A.S.L.

Reference Point - 202' A.SeL.
(R.T.)

Completion Date - Oct. 13th 1962,

The cost of the complete drilling operation was subsidised
under the Commonwealth Petroleum Search Subsidy Act 1959-1961.

Samples of all cuttings (except the interval 3800 to 3900
feet) and 19% of all cores taken were made available for re-examination.
Samples of cuttings were generally of small quantitye.

The main references in studying the well, were the well-
completion report and the composito well-log (F.-B.H., 1962).

The study was undertaken- as part of the review of the Otway
Basin currently (1964) being made by the subsurface section, Petroleum
Exploration Branch of the B.M.R.

Pretty Hill No. 1 is the first well to reach economic base-
ment through a virtually complete sequence of sediments (below and
inclusive of Units Bb and Be) and its gtudy is of singular importance
particularly with respect to Unit R (the "Basal Sandstone"), previously
unencountered in studies.
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"BASEMENT

Between 7874 feet and 8129 feet (T.Ds) rock which Frome~Broken
Hill geologists considered to be basement was encountered.

The rock is dense, hard, dark green, holocrystealline, very fine
grained igmneous rock; much fractured and altered. Toward the base, the
rock becomes darker, and veining more pronounced.

‘ Thin<dsection examination shows that the rock is rich in euhedral
phenocrystsj most of which are entirely replaced by a chloritic mineral.
The ¢hlorite is often replaced by a brown, high-relief mineral (? sphene).
It is probable, judging from the shape of the psewdomorphs which vary
between 0.2 and O:5 mm. in largest dimension, that they were of olivine
and augite.

Very fine-grained augite and sodic plagioclase constitutes the
groundmass, the plagioclase showing ophitic relationship with the augite.
Very small subspherical grains of iron ore make up 5% of the rock on
averageo. No preferential orientation is shown by rod-like crystals.

Veins are filled with calecite or chlorite, and vesidlos are
filled with chalcedony or chlorite.

Between the uppermost and bottom cores, (Nose 22 and 23) there
igs a distinct difference in grain-size of the groundmass from 0,07
(average) at the top to approximately O.1 mm., at the bottom. There is
also an increase in the amount of iron oxide from top to bottome It is
probable that the rock is a much altered lampkephyreo.
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UNIT R ("Basal Sandstone")

In Pretty Hill No. 1 well, the "Basal Sandstone" was encountered
for the first time in wells so far studied and it is thus important as
a standard unit upon which to base future comparison. The unit is 1910
feet thick, extending from immediately beneath Unit M (the"Otway Group")
at 5964 feet, to 7874 feet, the surface of the basement.

The rocks of this interval are characteristically light grey,
friable, subangular, coarse-grained, moderately sorted sandstones,
approximating "protoquartzite" composition (Pettijohn 1957). The ‘
feldspar/lithic ratio is very close to 1 in most sections examined so that
naming the rock is difficult.

The matrix is kaolinitic, sometimes slightly siliceous and
is replaced in varying degrees, by siderite. Garnet is an abundant
accessorye

After separating the heavy fractions with bromoform, garnet,
siderite and siderite rock were estimated for each cutting sample within
unit R. The garnet and siderite-rock fractions were uszed, together with
cuttings descriptions and electric log characteristics to divide the unit
into the following intervals (see fig. 1).

Interval 7874 - 7370 feet.

Angular, medium to coarse-grained, moderatsly to well sorted 'protoguartzites'
which show many fluctuations in graine~size., Feldspar is dominantly
microcline, which, together with orthoclase constitute up to 10% of the rock.

Lithic fragments show great diversity and comprise up to 15% of
the rock. Metaquartzite, micrometaguartzite, mica schist, chloritic schist,
volcanic glass, chert, and some volcanic rock showing (?) trachytic texture
were recognised.

Quartz commonly shows overgrowth and pressure solution. Quartsz
and feldspar occur in myrmekitic intergrowth in some rare detrital grains.
Garnet is notably abundant within the interval.

The kaolinite cement is partly replaced by siderite, porticularly
toward the top of the interval.

Thin coal seams are abundant, as indiceted in the cuttings, and
the microlog indicates the occurrence of some of these.

Dips of the order of 15o were measured on core 271 but these may
have been taken on cross-bedding planes so that the dip value is to be
regarded as a maximum.

Interval 7370-7210 feete.

This interval contains a fairly uniform succession of sub-
angular to subrounded, coarse grained, moderately sorted protoquartzites,
the kaolinite cement of which is partly or almost wholly replaced by
giderite. The siderite tends to be pellicular so that the porosity is
only slightly reduced. In rare cases, the sideritisation is almost complete
reducing the porosity to a low value. Garnet is much less abundant than
in the lower intervale. Coal is abundant in cuttings in the upper part of
the interval but the microlog suggests that the seams are thin.
Siderite rock horizons appear to beegually thin. Siderite rock horizons
appear to be equally thin,

Angles of dip of up to 30o were measured in core 20, but must
be regarded as a maximum value, as cross-bedding planes may have been
measured. '



Fig. 1

s V SIDERITE

_.04

- 0-3

-0-2

-0- | A .
0 /\MAAA"’,J VR JM : WJ\A{MX\’J\‘,N‘/,“\Y' AN

0-— 6500 7000 7500 7900

\z~2 7

z
o
=
2
% .
[4e]
IS
3
3

- 10 GARNET

—05
0 A_{\—AIM—[—_l T ‘ZIQJII\'V‘LA’/ T /\,’\_,~\r/\,/"__' —ATL?‘
‘ 0— 6500 7000 7500

Depth in feet _
HEAVY MINERAL ABUNDANCE IN UNIT ‘R’
Bureau of Mineral Resources To accompany Record Ne./964 /185 X AUS-2-4]

Geology and Geophysics

FE.

|



Interval 7210-<6880 feet

The interval is characterised by a conspicuous overall abundance
of gxnet, and a relatively small average grain-size.

The top 20 feet and the lower 40 feet are angular silt-sized
to very fine-grained, well-sorted orthoquartzites, and the remainder of
the :sequence is of fine to imediumegrained protoquartzites which become
coarse towards the top of the interval, Siderite has replaced the matrix
of the coarser horizons to some extent, though the finest-grained horizons
are unaffected. Abundant coal in cuttings samples, correspond to a
prominent maximum in the S.P. and resistivity curves over the range 7000~
7030 feet. Numerous slight maxima occur elsewhere in the interval, in
the microlog.

Siderite rock seldom forms more than 2% of the cuttings samples
and the strata may be inferred to be rdatively thin and widely spaced.

Interval 6880-6550 feet

Paucity of coal and siderite characterises this interval.

Core 19 (6690 - 6702 feet) is a light-grey, friable, fine to
medium-~-grained protoquartzite. Some bedding with dip of 30O is visible
but again this may not be true bedding, Truncations, scour-and-fill
structure and small-scale cross-bedding are observable. These structures
suggest deposition in a high~energy environment, accompanied by rapid
burial.

Thin sectioms of cores between 6690-6696 feet reveal that the rock
is an angular to subrounded, moderately well sorted protoquartzite.

Quartz shows some pressure solution, overgrowth and weldinge.
iicrolinc and minor orthoclasecconstitute the feldspars. The lithic
fragments are the same as those described for interval 7874-7370 feet,
The matrix, both in hand-sample and thin-section shows minor patchy
development of siderite. Ixamination of cuttings and heavy mineral samples
shows that the amount of siderite is generally low within this interval.

Garnet is markedly less abundant., Grain~size distribution and
electric log curves show little significant variation. Siltstone
observed in the cuttings is probably caving from a higher horizon.

Interval 6550-6250 feet

This interval contains a relatively uniform sequence of proto-
quartzites, the grain-size distribution of which remains moderately uniform
This uniformity also characterises the electric log curves.

Examinations of core 18 and thin sections show that the rocks
of this interval are friable, angular to subrounded, medium to very coarse—
grained poorly to moderately sorted protoquartzites. The cuttings contain
abundant grey siltstone fragments which are not indicated on the S.P.
curve below 6250 feet and are probably cavings.

Garnet and siderite abundance curves both reach maxima within the interval.
Siderite appears in cuttings near the base.

Interval 6250 - 5964 feet

The lower limit of this interval is well defined from the S.P.
curve by an abrupt positive change which corresponds to a thin silty
horizon. Many similar horizons interbedded with the sandstones, occur
throughout the interval. The S.P. curve indicates eithsr the ocdcurrence
of shale streaks or a generally increased amount of argillaceous material
over the dintcrval.
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Argillaceous siltstone which first appears at 6240 feet is
medium-grey, compact, moderately sorted and quartzoses the matrix is
kaolinitice

The sandstones which dominate the lithology of the interval,
very both in composition of clastic material and cementing medium. The
lowest rocks are typical of the underlying intervals and show the sams
mineral composition and cementing media. Toward the top of the interval
calcite-~cemented sandstones become more abundant., With this increase,
there is a concomitant increase in the abundance of lithic material, and
the dominant feldspar changes from microcline to sodic plagioclase.

Sandstones from the cuttings at €070 feet were sectioned and
describeds These were friable, grey, angular to subangular, fine grained
subgraywackes (Pettijohn 1957« Within the relatively small thickness
of this interval the rocks are of transitional nature, between the typical
kaolinite-cemented protoquartzite of unit R and the calcite—-cemented sub-
graywacke of Unit M.

The change in depositional environment reflected in the
sediments appears to have been from a paralic environment with only slight
marine influence, to one in which marine influence was negligible.

The Unit R is a relatively uniform succession of protogquartzites
containing characteristic microcline feldspar, and garnet as an abundant
accessorye. Throughout the interval, the cementing medium is kaolinite,
gometimes slightly siliceous and generally replaced by siderite to some
extent in all the thin sections examined.

The gernet which characterises the unit is typically angular and
pink, orange or reddish purple in colour. Within the interval 6880 feet
to 7210 feet the unusual abundance of garnet ( > 2%) may afford a useful
parameter for comparison with other wells.,

Caution has been exercised in the interpretation of individual
cutting samples because of the possibility of caving in such a friable
lithology. The overall interpretation of lithology should however, be
reliable,

Cores 19 and 20 have previously been examined for their spore
content (BEvans 1962), but specimens were only obtained from core 20
(7200-7214 feet), core 19 being barren.

From the assemblage found in core 20, the possibility arises that
this horizon is of Jurassic age (Evans 1962). In this case core 20 of
Pretty Hill could be as old or older than the botbom core of Bumeralla No. 1,
The problems are discussed by Evans (1963) and comparisons made with other
wells,

Relation between Units R & U

The change from 'Unit R' to 'Unit M' lithology takes place
through the thin transition gzone, 6250 feet to 5964 feete Changes which
take place within this interval give rise to the typical Unit I lithology
distinct in the nature of the cementing media and in the proportlons and
variety of the lithic and feldspathic components,

Compositional changes include a rpaid increase in the amount of
lithic material present, and the appearance of sodic plagioclase as the
dominant feldspar in core 16 The disappearance of garnet is also
noticeables
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In their well completion report, Frome-Broken Hill point out
that angular unconformity between units R and M at 5964 feet is suggested
by seismic work and from the dipmeter survey of the interval 5700-6696
feet.

Our examination however, failed to reveal any sign of
unconformity.

The shattered and slickensided state of core 16 (5935-5947 feet )
may be due to the intersection of the well-hole with a fault-plane.
Fractures are at a high angle.

Porosity and Permeability of Unit 'R' sediments (F-B.H. 1962)

Tests conducted by the Bureau of Mineral Resources (Petroleum
Technology) reveal very high porosities and permeabilities for cores taken
within unit Re Values range from 200 to 2756 mds, and effective porosity
ranges between 19% and 25%.

UNIT M, ("Otway Group")

Unit M is the thickest in the section, with a total thickness
of 3035 feet. The top is at 2929 feet and the base at 5964 feet.

Petrographic comparison of similar lithologies within the unit shows
that subdivision is difficult on the basis of composition. Tentative
subdivision has therefore been performed on the basis of the "sandstone-
siltstone” ratio as estimated from cuttings samples and electric logs.

The three major intervals are described as followss

Inteorval 5964-5400 feet

In this interval the lithology is dominantly arenaceouse As a
result of thin section examination the rocks are classified as subgraywackes
éPettijohn 1957) having dominant lithic fragments and up to 12% feldspar

mostly sodic plagioclase, with very minor microcline and orthoclase). The
angular to subangular, fine to medium~-sized grains, poorly-sorted; are set in a
recrystallised calcite cement.

The lithicfraction, sometimes making up 50% of the rock is character—
ised by;volcanic material, which is abundant, and in some cases predominant.,
The term volcanic sandetoniv W(Willians, Gilbert and Turner, 1954) would be
most suitable in many cases.

The main lithic types present are chertmetaquartzitg shale, deyit-
rified volcanic gleass (?), microlitic and andesitic fragments, and chloritic
tuffaceous rocks. The clastic material is characteristically immature in
all sections studieds Plant remains were noted in the subgraywackes.

The finer sediments are mostly grey siltstones and mudstones
with chloritic and kaolinitic matrices. Micaceous material and plant
remains are shundant, Colour may range from light grey to dark-brown,
pale~green, or very dark grey.

Cores at 5424~5400 feet are of light-grey, friable, subangular,
fine to medium~grained, poorly to moderately-sorted subgraywackes. Flakes:
of carbonaceous matter occur throughout and the lowest core contains a v
carbon.rich lamina. Large pellets of dark grey mudstone and small pellets
of light grey mudstone abound in the lowest core and give the rock the
appearance of an "intraformational breccia". If it does represent an
"intraformational breccia" then it would appear to have formed in a wholly
subaqueous environment. Alternatively and more probably, it could have been
formed by the injection of the argillaceous rock into the sandstone,
penecontemporaneous with deposition, while both rocks were still essentially
fluide. Such an occurrence could be attributed to the differential loading
of overlying beds.
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Coal seams are abundant, and mostly thin, though a thick seam
occurs from 5610 to 5620 feet, as estimated from the cuttings.

Estimated bedding dip is of the order of 20°.

Core 16, which contains the first definite L. Cretaceous faunas,
was taken just above the Unit M-Unit R boundary, (Bvans 1962). This is why
the boundary between the Cretaceous (undifferentiated) and the L.Cretaceous,
has been placed just above the unit boundary,

Interval 5400-4000 feet

This is a dominantly argillaceous succession with interbedded
subgraywackes,

Thin-section examination of the argillaceous rocks reveals that
chloritic and hydromicaceous material are abundant and ubiquitous constituents.
Fine and very~fine quartz-grains evenly dispersed, sometimes constitute up to
10% of these rockse

In Core 13 (4940-4942 feet ), thin beds of very fine grained
sandstone and siltstone alternate to give a "varved" appearance. Brown mica
and fine carbonaceous flakes are abundant in the coarser layerse.

Thin section examination of sandstone from core 13 shows it to be
a subangular very-fine to fine-grained, well sorted bimodal lithic graywacke.
Albitic plagioclase with minor microcline and orthoclase constitute approximat—
ely 7% of the rocke The assemblage of lithic material is the same as in the
lower interval (5964-5400 ft.) Silty matter with abundant chlorite and
kaolinite form the matrixe.

The coarsest sandstones of the interval are found mainly in
cuttings below 4700 feet and above 4300 feet. These are angular to subrounded,
fine to medium-grained moderately sorted sandstones, best described as sub-
graywackes. With respect to concentration and composition, no significant
variations are apparent.

Throughout the length of core 10 (4315-4323 feet) distorted bedding
and small-scale fault structures are found in thinly interlaminated sandstones
and mudstones. The deformation was probably penecontemporaneous with
deposition, and due to differences in fluidity, and response to overburden.

Rocks of this interval are vitually barren of diagnostic fauna
(P-B.H, 19€2) and no study has been made of the plant remains which are often
preserved. Carbonised plant remains occur in finely disseminated form in
brown siltstone and as coarser fragments in grey mudstones.

Thin coal seams occur at numerous horizons and reflect continuous
oscillation in conditions.

Interval 4,000-2929 feet

Arenaceous sediments dominate within this interval, The lower
sandstones are largely similar to those already described, but those in the
uppermost part of the interval show  significant differences. The argillaceous
sediments are similar to those already described. Chloritic material is abundant
and ubiquitous in the matrix of all sections examined, thouglh most abundant
in the argillaceous rocks, in which it occurs with kaolinite and illitic
material. Flakes of biotite occur in the coarsest sandstones and micaceous
minerals are abundant in the mudstones. The micas resemble muscovite, but could
be "bleached biotite", as pointed out by Edwards and Baker (1943), for the
"Jurassic arkoses" of southern Victoria,.



Sandstones examined in thin~section were subgraywackesi the
finest sandstones were poorest in feldspar and kaolinite. The subgraywacke-
type sandstones, calcite-cemented, were abundant in cuttings throughout
much of the interval. Sorting of these sediments was generally boore

At the top of the interval, immediately beneath unit Gh, core 7
(2928-2940 foet) is of a grden-grey, friable, mediume-grained sandstone.
Lithic fragments constitute up to 40% of the rock, feldspar and quartz are
approximately equal in abundance (10%). Unlike the typical sandstone for
unit M, chlorite and zeolite constitute the.cementing nedia. . Zeolitey
clearly diagenetic in origin is solourless and shows faint cleavage. At
a comparable stratigraphic horizon, approximately 360 feet below the top
of the "Otway Group" (Unit M), in Flaxmans No. 1 well, the zeolite
heulandite has been derived and described by Baker & McAndrew (1961).

The abundant calcite cement which is found throughout the entire
unit seems most likely to have been introduced at a late stage in diagenﬁsib
in most, if not all cases, gsince no good evidence for primary calcite has
been found. Small pebbles of mudstone and gquartz make up approximately
1% of the rocks Reworking of the underlying sediments during deposition of
the succeeding bed, or post-depositional interworking of both in high-energy
conditions, is suggested. There is evidence of reworking in thin-section
also. Grains are chlorite coated, and this appears to be depositional,
though it could alternatively be early diagenetic. Immediately above
core T, a pebble conglomerate is described (F-BH) 1962 the base of which
has been considered to be the unconformable upper limit of the Otway Group.
No sample was available for examination.

Conditions appear to have been constantly fluctuating, between typic-
al paralic and deeper water conditionse. Angularity of the clastic constit-
uents, freshness of the feldspars and lithic materials suggested rapid
sedimentation. :

Rolationship betueen Units I and Ghe

The lower linit of the pubblc conglomerate horizon at 2929 feet
has been taken as the unconformable boundary between the units.

An abrupt change in the nature of the sediments occurs across this
horizon and it is a clear breake Whether or not the unconformity is an
angular one is difficult to state, though dip readings above and below this
horizon are so closely similar that any diversion at the unconformity is
slighte This would tend to indicate that a disconformable relationship
oxists.

Porosity and Permeability of Unit M (F-B.H. 1962)

Cores T, 13, 14 and 16 have been examined by the Bureau of Mineral
Resources (Petroleum Technology) and effective porosities between 18-38% have
been determined. Permeabilities are very low within the unit, as
represented in the pores (see appendix.I). Thin-section study indicates
that the low permeability may be due to either the generally argillaceous
nature of the sediments, or to the ubiguitous calcitization which occurs.
throughout the unit. Relatively porous zones could conceivably be sealed
off from each other by clayey or calcitized parts.

Comments on the absence of Unit J

No evidence for the existence of unit J was found in studying
Pretty Hill No. 1 well.

In Flaxmans No. 1, (Baker & McAndrew, 1961) the equivalent of
unit J (Waarre Fm) has been studied and is characteristically a white, coarse
to very coarse grained, pure orthoquartzite of high porosity and permeability.
It has been found between the two unconformities which mark the top and



the base of the units equivalent to the units M and Gh respectively, and
is generally of small thickness.

Core 7 (2928-2940 feet) taken from the horizon of a conspicuous
resistivity maximum, immediately beneath unit Gh was closely examined
as a possible correlate. No similarity to Waarre formation lithology was
found except for its high porositys and the absence of the Waarre Fformation
from the sequence is concluded.

Insufficient data exists at present; to estimate the areal
extent of unit J in the eastern sub-basin, If it is discontinuous, then
valuable stratigraphic traps may be present.

Unit Gh ("Flaxman's Beds")

This unit is defined as the interval 2929-2830 feet, bdunded
by an unconformity from the underlying unit M. The basal deposit is a
thin quartz pebble conglomerate. In the cuttings deeply iron-stained
quartz sands with some lithic fragments are mixed with obvious cavihgs
though it is often not clear which is the true lithology. Some small pieces
of dark grey, micaceous sandstone in cuttings 2890-T0 feet appear to represent
the true lithology, judging from electric log curves.

A very marked resistivity maximum over a thickness of 30 feet
(2865-2835 feet) marks the horizon of a ferruginous chamosite ocolite rocke
The rock is medium to dark brown and friable and grains and limonite .abdliths
show high polishe The oo liths have detrital quartz grains, limonite pellets
asg cuclel and coatings of chamosite which show good concentric lamination.

Limonite and goethite containing patches of siderite form the-
cements The rock could have been primarily sideritic, since hydrated
and oxidisedy alternatively the compositioncould have been chamositic with
limonite cement, subsequently reduced and hydrated to a combination of
carbonate, oxide and hydroxide componentse.

These deposits were evidently laid down in an iron-rich deposition-
al medium within a high energy environment, in which the amount of chemical
precipitation exceeded the influx of terrigenous material. These conditionsy
probably associated with emergence, are followed by a slight transgression
and deposition of unit Gf, in perhaps brackish water conditions.

The lithology of the upper "Flaxmarls Beds" of Port Campbell Nos.
1l and 2 wells, corresponds closely to that described above and here too the
horizon is marked by sharp resistivity maxima.

Unit Gf. ("Belfast Mudstone")

In Pretty Hill No. 1, this unit occupies the interval 2830-2625
feets The unit is easily distinguished lithologically and by the S.P.
and registivity curves. S.P. dofloction._is nil and resistivity
characteristically low, except over the sandy interval at the bottom of the
sequence.

Cores 5 and 6 were taken from within the Unit Gf between 2726
and 2716 feet and 2734 and 2726 feet respectively. There was no recovery from
core 5.

The rock is dark grey-—green, small glauconite pellets protruding
conspicuously from the core. Thin section examination shows that glouconite
constitutes up to 50% of the rock. The bright-green micro-crystalline
pellets are up to O.8mn. in diameter, average size being about Oe6 mm.
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Enclosing the pellets is a carbonaceous siltstone matrix,
containing pyrite, some chlorite and finely divided micaceous material.
Fing, sand~sized quartz grains (up to 0,25 mm.) are sparsely, but uniformly
distributed throughout.

In the sections examined, several spore cases were noted as
well as various foraminifera which were infilled with glauconite and
pyritc. Fish remains, fragments of ammonites and a coral were also ident-
ified from core 6 (FLB.H., 19€2), The ago of the deposit was determined as
Upper Cretaceous from the foraminifera assemblage.

Examination of the cuttings shows that the lowest part of the
interval (2830-2770 feet) ias sandy and at the base, pebbles of up to 1.0 cm.
diameter were found. Following the time of dominantly chemical sedimentation
a new episode in the supply of terrigenous material begins with the sandy
material of the basal Belfast Mudstone. The sandy interval marks the
begimning of the transgression and has thereforc been included in- the Belfast
Mudstone Formation. During upper Belfast Mudstone times conditions appear
to have been stable and slow deposition took place in brackish water
( Taylor1964)o Sedimentation was slow and organic matter was present in
sufficient quantity to encourage the formation of prolific amounts of
glauconite pellets. The environment may perhaps best be described as of
"barred basin" type in which anaerobic, slightly alkaline, reducing conditions
prevailed.

Unit Gd ("Paaratte Fm")

The lower limit of the unit has been placed at 2625 feet and the
upper limit at 2370 feet.

Characteristically the unit consists of carbon -~cemented
feldspathic sandstones (subrounded), grey-brown micaceous, slightly
gypsiferous si}is, sandy limestones and thin siderite rock horizons. Sharp
resistivity maxima mark the horizons of hard dark, compact siderite rocke

In this section the siderite rock is found to be very
slightly sandy, and very finely crystalline, crystals being of the order
of 0.05mm, in largest dimension. The sand grains, of ¢ithe® quartz or
metaquartzite, are angular.

The limestone sections examined, are generally less sandy,
and also finely crystalline, The sand material is the game as that in
the siderite, and homogeneously distributed throughout the limestone, In
Innd. specimen the limestone is white to pale-brown in colour.

Quartz sand, with less than 5% feldspar usually conatitutes
the largest proportion of the cuttings samples. This loose sand is angular
to subrounded, %mainly subangular) and coarse-grained. The grains show a
characteristic slight frosting, No cement is associated with this lithology
in cuttings samples and thin-sections of grains were examined in order to
determine the nature of the cementing medium. Siderite and kaolinite were
found in an embayment of one grain, but the order of formation was not clear

The siltstone is soft, dark~brown and slightly fissile, and
core 4 shows light-—coloured clay interbeds. It is well sorted and carbonac-
eous with a micaceous matrix containing kaolinite. Patches of siderite
pervaded the entire section examined, and iron-oxide is an abundant
accessory throughoute The carbonaceous material tends to be confined to
thin laminae (core 4).

Within core 4 the presence of Nelsoniella aceras
together with the absence of Xenikoon australis has been taken to indicate
that the age of the core is ".... somewhat below uppermost Cretaceous'".

(FeBH 1962).
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There is no sign of unconformity between unit Gd and the
underlying unit Gf, nor with the overlying unit Gb. The upper boundary
of unit Gd is well marked in the electric logs.

Unit Gbe (Unnamed unit)

Unit Gb extends from the Unit Gd at 2370 feet to the base of
Unit Dd at 2160 feets The S.P. doflection  and higher resistivity
distinguish. the unit from that underlying it.

Cuttings samples consist of loose quartz sand with abundant lithic
fragments, some feldspar, a small proportion of carbonate rock fragments and
some siltstone. The loosegand constitutes, on average, more than 60%

of the samples, These sands are identical to those described from unit

Gd, both in compesition and texturej as in unit Gd, no indication of the
cementing medium was found in cuttings sampless

It can be inferred from the elctric log, that cementation was
less well developed than it was in the underlying unit. Thin section
examination of grain samples reveal both kaolinite and siderite in some
embayments but it is not possible to say which, if either, mineral was
primary.

Carbonates are the most abundant subordinate lithology present
in cuttings, and sandy limestone is dominant over finely crystalline siderite
rock. Sandy representatives of both rock-types contain only quartz and some
metaquartzite grains.

Conditions within the environment of deposition appears to have
changed very little from that under which Unit Gd formed. Marine influence
is slight and fluctuates with the dominant fresh, or brackish water influence.

Unit Dd. (Bahgallah Fn. Equivalent)

In the Pretty Hill No., 1 well, this unit is well-defined and
occupies the interval between 2160 feet and 2030 feet.,

The S.P. curve shows little disturbance but the resistivity
curve shows a series of sharp peaks, and is generally higher than for unit
Gbe The peaks coincide with the well cemented oolitic and pelletal horizons,
above and beneath which are dark brown, micaceous, pyritic siltstones  The
ooliths are chiefly brown, or green and are embedded in a matrix of ferriferous
chlorite, which ranges in colour from dark-green to dark—brown and even blacke
Pyrite is abundant, and rare pyrite~cemented oolite occurred in cuttings
samples.

Thin section examination of cuttings reveals that the colour
Gifferences reflect clear compositional differences between ooliths, pellets,
and cenent, or matrixe. Perriferous chlorite, the principle cementing medium,
is green, and finely crystalliney various stages of sideritisation of the
cement are visible, and where it is most advanced, there appears to have been
convergion of the cementing medium, to brown hydrous oxides or iron.
Siderite frequently occurs as subspherical aggregates showing radial arrangemont
of constituent crystals.

An additional process of chemical differentiation involves
romoval of iron from the cement into either the ooliths and pellets or to
segregations within the cement. The ferriferous chlorite is left as remmant
patches, surrounded by a clay mineral which also outlines the iron~enriched
oolithse The exact composition of the clay mineral is not known but it is
probable that it was formed by the removal’ of iron from the ferriferous
chlorite,
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In ooliths, quartz grains commonly are the nuclei, around which
concentric layers of ferriferous chlorite (apparently chamosite) have
accumulatedy in other ooliths the nuclei appear to have been of the same
composition as the cementing medium. Pellets, which tend to be light brown
in colour are replaced partly or completely by siderite, and their outlines
are preserved.

_ The concentric laminae of the ooliths are often selectively
replaced, most probably as a result of primary compositional differences
between laminae. Variation in composition of the oolitic coating reflccts
primary changes in the chemical depositional environment.

In the thin sections examined some clastic quartz and lithie
material, thinly coated with iron oxide and tracesof phosuphotic material is
presents Varied and extensive diagenetic changes maike it difficult to
make any inference about depositional environment.

The chemical environment would appear to have been approximately
neutral with respect to both redox potential and pHe Chemical precipitation
accounts for most of the sedimentation, the supply of terrigeneus material
having fallen off as the regression reached its final extent; and shallow
water conditions of high-encrgy were produced over large arease On the
evidence available, and that gained@ from elsewhere Kenley , 1954) the base
of unit is considered an unconformity. In this part of the basin, the
unconformity may take on the character of a'paraconformity’( Dunbar & Rodgers
1957e = = = '"Mat. plane of unconformity with no angular discordance- —').

No fossils were found in this unit. In core 2 (1836~16 feet)
of unit Db however, a molluscan and foraminiferal fauna "e—~characteristic of
the Peblie Point and Bahgallah Formations"... (F.-B.H. 1962) is described,
the fauna is considered to be typical of the Palaeocene. It is evident
that Unit Ddim of probable Palaeocene age though the upper boundary of the
Palaeocene is at least 200 feet above it,

Unit Db, ("Dartmoor Fm.")

The base of the unit is at 2030 feet and the top at 1284 feets
it may be divided into two sub-units.

Sub unit Db2
The following three intervals which comuone gub~
unit Db2 are describeds

Interval 2030-1910 feet

The moderately to well sorted sandstones of this interval vary
in grain-size from coarse to very coarse. The sandstone is light greenish-
grey in colour which on closer examination is found due to an unusually
large amount of green quartz grains.

At approximately the same horigon in Port Campbell No. 1 well
(2325-2110 feet)y gimilar coloured quartz grains were noted. In both
cases the sand grains were coated with greenish clay material which also
filled embayments and formed vermicular cavities within the grains themselves.
Should similar features be found at comparable horizons in other wells, this
observation may deserve further evaluation as a criterion for correlation.

With respect to rounding and surface texture of the grains this
interval shows greater affinity to the underlying strata, than to those above
The grains are subangular and show slight frosting similar to that described
for the sands of units Gb and Gd.

Some feldspar and lithic grains are present. Lithic grains
are mainly chert and metaquartzite and are the same as those found in
underlying units,
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No cement was found in cuttings samplss, so thin-sections were
made of grains from the loose sand for closer examination. Most grains had
no coatings at all although some contained siderite in embayments.

Interval 1910-1770 feet

In the lower part of the intcrval (1910-1850 feet) the cuttings
contained fragments of hard, brown, crystalline siderite rock together
with a less hard, silty lithology. Thin section examination shows that
the slight variation in hardness and tightness, appears due to differmnces
in siderite crystal size and in the content of sandy materialy Some sandy
siltstones are partly sideritised.

The clastic material present is the same as that in the 2030-1910
feet interval, with the addition of some chloritic pellets.

Dark brown, micaceous, ocarbonaceous and pyritic mudstones and
giltstones forn the upper port of the interval. Fine interlamination of
these rock types is apparent in core 2 and the rocks appear to be slightly
gypsiferous. S.Ps and resistivity log valuss are uniformly Tov.

Interval 1770-1600 feet

The sandstones of this interval are distinguishable from those
found between 2030-1910 feet in the degree of rounding, surface texture, and
compositions No definite evidence of the nature of the cement was
found although thin-sections of grains showed carbonate adhering to, and
enclosed within, some of the grainse The cuttings samples contained mostly
loose sand and suggest very poor cementation.

No green quartz was present, but rose-~pink and smoky quartz was
common., Pyrite and muscovite are abundant accessory minerals and amber occurs
in many samples. No change in the nature of the lithic grains was noted.

. The grains generally exhibit a relatively high polish and are
distinet in this respect from those of the lowest interval of the sub-unit.

Thin beds of calcite~cemented feldspathic sandstone and thin, dark-
brown micaceous siltstones constitute the remainder of the intenval,

Sub-Unit Dby

Interval 1600-1284 feet

The ocuttings samples contain loose sands very similar to those of
the underlying interval. Thin-section study of grains again rsvealed no
cement, and the only conclugsion which can be drawn is that cementation was
poor. Fragments of sideritised dolomitic sandstone in some samples are
mrobably cavings from unit Bce Pyrite, muscovite and amber occur in
accessory amountse.

Coal seams, present at several horizons, are particularly well
represented in cuttings between 1400-1380 feet. Some thin silty intervals
are carbonaceous, micaceous and pyritic.

The sediments reflect a gradual change in depositional environment
from marginal aarine to non-marine and paralic, upward through the unit. This
is best illustrated by the disappearance of carbonate~bearing rocks and
the occurrence of coal seams in the sub-~unit Dbi,

Lg far as can be detected, the sandstones abecve 1910 feet, show
no change in texture or composition. The sandstone of the lower interval
of sub-unit Db, below 1910 feet appears to be atypical of the sequence as
& whole and more closely related genetically to the sandstones of units Gb
and Gd. It is possible that the lower interval of Db2 owes its origin to
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reworking of units Gb and Gd.

Unit Be. (Nelson Formation Equivalent)

: In the well completion report (F.-B.H. 1962) this unit was
considered absent, although a local depositional break was postulated.
Cuttings show however, a distinct sandy ferruginous interval between
1284 feet and approximately 1250 feet.

Cuttings are of medium to coarse-grained loose sand, many grains
of which are coated with iron oxide. Core 1 (1282—1284 feet) is mediumn=-
brown, compact, silty limonitic carbonate rock containing coarse-grained,
angular, jll-gorted sand grains and ooliths. It is slightly fossiliferous.
In thin section the rock is dolomitic, though much sideritised. The
abundant ooliths are recrystallised but the original outline is preserved.
Quartz and some metaquartzite, with minor oligoclase feldspar and
phosphatic material constitute the clastic fraction of the rock,

The sediment of core 1 appears to have been the product of very
slow sedimentation in turbulent, shallow water, within a marginal marine
environment. This marks g distinct change from the paralic depositional
environment suggested for the underlying deposits.

It 1s not possible to determine whether or not an unconformity
exists, but it seems highly probable, in view of the abrupt change in
lithologye

Unit Bbs (Gambier Ls.)

Unit Bb is encountered between 1250 feet and 40 feet. The unit
was subdivided into four intervals. Each interval is well marked lithologio- ..
ally and by the electric logse The rocks reflect very little change in
depositional environment from Unit Bc and are geouped together informally,
as one unit. .

Interval 1250-1120 feot.,

The deposits of this intervel are mostly fairly-hard, pink to
reddish-brown, slightly dolomitic calcarenites, with minor marly intsrcalations,
which are distinguishable in the electric logs but are not represented in
the cuttings.

Colouration, due to finely disseminated iron-oxide, Dbecomes
slightly less pronounced towards the top of the interval, this being the only
apparent change in general lithology.

Porosity and permeability are high throughoute The rock is
composed, chiefly of polyozoal debris with several varieties of foraminifera
and molluscs. Thin-gection of the rocks shows that some of faunal remains
have glauconitic infillings.

No significant fluctuation is obvious on the caleilog graph,
but the insoluble residues are of slightly variable compositiorn. Limonite
ooliths with gquartz—grain nuclel and clear quartz grains are most abundant
in the lower part of the interval. Glauconite, in various stages of
oxidation becomes more abundant upward. Study of the fauna between 1220
feet and 1160 feet, carried out by Frome-Broken Hill, (1962) indicates
that this interval is no older than basal Lorg fordisn (upper Oligocene).

Interval 1120-420 feet

The cuttings consist mostly of skeletal debris, sometimes up to
90%. Marl is poorly represented and it iz inferred, in view of the uniformity
of the electric logs within the interval, that the marl has been carried away
in the drilling mud. The result has been the concentration of the coarser
skeletal debris.
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Polyozoa and foraminifera are most abundant with scaphopods.
gastropods, echinoids, pelecypods and annelids. Fish teeth and scales are
also present.

The bage of the marl, below 1000 feet is considered to be of
Longfordian age.

Glaucophane is commonly found in the insoluble residues, and a
pale green coloured variety of rutile was found in a few samples. Well-
polished quartz grains and small glauconite pellets are abundant throughout
in the insoluble residues. Argillaceous material is most abundant in the
upper part of the interval,

Interval 420-50 feet

These rocks are a wniform sequence of friable, cream to buff-
coloured biocalcarenites which are both porous and permeable.

Foraninifera and polyozoa, with echinoid fragments form the bulk
of the rock, with a conspicuously larger proportion of ostracods, and
brachiopods than was observed in the lower intervals.

Though glaucophane occurs in many insoluble residue samples, it is
rare. Quartz and glauconite pellets constitute the greater part of the
samples.

Interval 50-40 feet

This cuttings sample was of a hard dark red~brown, extremely
ferruginous quartzose sandstone. Traces of this lithology occur as caving
for several hundred feet.

CONCLUSIONS

The light grey garnetiferous protoquartzites of unit R and the grey
and greenish-grey chloritic silistones, subgraywackes and volcanic sandstones
of unit M make up almost 5000 feet of Sediments. Heavy mineral content and
sand/shale ratio respectively have been used to establish subdivisions which
may however be of only restricted applicability: Unit J, the Vaarre
Formation equivalent is not present. The upper Cretaceous sediments, units
Gh, Gf, G& and Gb are well characterised lithologically, also unit Dd
(the "Bahgallah Formation" equivalent), of?Palaeocene age. The coarss-grained
orthoquortzitic sandstones of unit Db, overlain by the marls and biocalcarenites
of units Bc and Bb, have been divided into 2 subunits.

Unit R overliespbasement rock with unconformity. The
brackish=water sediments of Unit R are followed upwards by the immature
non-marine deposits of unit. Emergence, transgression and increase of
salinity to brackish-~water conditions are reflected through units Gh, Gf,
and Gd. A regression culminates with the deposition of unit Dd. Renewed
transgression with a temporary reversion to paralic conditions in unit Db
times eventually gives way to full marine conditions in unit Be times.

Orthoclase and sodic plagioclase in unit M replace the nicrocline
of unit R, as the dominant feldspar and the abundant garnet is confined to
unit Re Lithic grains are metaquartzitic or rarely of acidic volcanic
origin in unit R, but in unit M acid to intermediate volcanic rocks are
dominant among the lithic fraction. In rocks younger than lower Cretaceous,
lithic material is confined to metaquartzitic types.

The kaolinite cement for unit R is replaced to some extent by
gsideritee. In unit M, calcite replaces chlorite cement and corrodes labile
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grains extensively. The origin of the calcite is not knowns Unit Gd
containg siderite and calcite cement and units Gh amd Dd contiin limonite

and chlorite cemented intervals, Jurassic rocks may be presc<nt below
approximately 7200 feet in unit R and definite L.Cretaceous ro ks below core
16 (5935-47 feet). Between this horizon and 2929 feet the roc'ts are of
undifferentiated Cretaceous age. The Cretaceous~Tertiary boun. ary lies
either in topmost unit GA& or within unit Gb. The Palaeocene-k dcene
succession extends from the base of unit Dd up to 1284 feet. Aove this the
succession is considered to be of Oligocene-lliocene age.

Unit R sediments appecar to have been derived from a regically
motamorphosed area and unit M sediments from an area of abundant a:idic and
intermediate volcanic extrusive rocks, and low-grade metamorphic rccks.

With regard to the petroleum possibilities, the extent and structure
of unit J (absent in the Pretty Hill No. 1 succession) which posesses good
reservoir characteristics (F.~BH 1964) descrves more detailed study
toward the east, High porosity and ve low to zero permeability characterises
unit Me The reservoir characteristics of unit R are of a high order, though
only a trace of gas was detected from a coal stringer (F.-B.H., 1962).Units
Gby Gd and Dd also appear to posess good reservoir characteristics.

‘The conception of the Pretty Hill No. 1 succession as a condensed
sequence is borne out by the petrological study and by independent microfaunal
studies (F.~B.H. 1962).
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APPENDIX I

CORE ANALYSIS SAMPLE DESCRIPTIONS

Core 1 (1284-86 ft.).

Core 2 (1816-18 ft.),

Core 3 (2373 - 83 ft.),
Core 4 (2383 - 2403 ft.).

Core 5 (2716 - 26 f%.).

Core 6 (2728-30 ft.),

Medium yellowish brown (10YR 5/2), soft
faintly laminated, very poorly sorted
sideritic siltstone. Major clastic
constituents are quartz and muscovite,
and abundant carbonaceous matter., Grains
arc coated with limonite and are
siderite cemented. Porosity is very high
and permeability low (35% and 3-4md
respectively.) Siderite cement probably
accounts for the high bulk density (S.G.
Siderite = 3,83 - 3.88)

Dark, yellowish brown (10YR 3/2),soft,
slightly fissile, thinly laminated,well
sorted siltstone. Guartz, carbonaceous
material, micas and pyrite are the main
constituents in order of abundance,
Lamellibranch valve fragments are present.
Epidote and tourmaline are ecoessoxy
minerals. Pyrite tends to be mainly
spheroidal and interstitial. The small
amount of argillaceous matrix explains the
very high porosity (40%4) and the
relatively low bulk density.

No recovery.

Dark yellowish brown (10YR 3/2), soft,
slightly fissile, thinly laminated, well
sorted, siltstones and claystones. The
clastic material is dominantly quartz with
minor feldspar (untwinned). The rock
contains abundant carbonaceous material and
mica flakes, and is slightly pyritic,
gypsiferous and sideritic. The high
porosity appears due to the relatively good
sorting, Interlamination of clays with
siltstones explains the low vertical
permeability value. The reason for the
high horizontal permeability could be
eithexr

i) "interlaminar" permeability
(permeation along bedding
planes),

or ii ) permeability attributable to
shrinkage cracks which are
parallel to bedding - assuming
these were present at the time
of core analysis,

No recovery.

Very dark greenish grey, soft, very
glauconitic argillaceous siltstone,
Glauconite pellets constitute up to 50%

of the rock; carbonacecus matter, mica
flakes and pyrite are abundant. Porosity
is very high and permeability moderatse.,
The high bulk density is due to the
abundance of iron pyrites (S.G. = 4.95-5.1).
This lithology 1s also subject to
shrinkage cracking and an anomalously high
permeability may be given.



Core 7 (2928-40 ft.)

Core 8 (3342-44 ft.)

Core 9 (3812-14 ft.)

Core 10 (4317-19 ft.)

Core 11 (4635-40 ft.)

Core 12 (4640-42 ft)

Core 13 (4940-4961 ft.)

2.

Medium grey (¥5) friable, subangular fine-
grained, poorly sorted, subgraywacke.
Aphanitic, siliceous and andesitic fragments,
with rare metaquartzite fragments constitute
the lithic fraction (up to 50%). Quartz and
feldspar are each approximately 7%. Pore
spaces are rimmed with chlorite and partly
infilled with zeolite. Porosity is very
high (38%) and permeability is moderate
(70md). Low grain density (no high density
grains are present in quantity) and high
porosity are responsible for the abnormally
low bulk density of 1.65.

Light grey (N7), compact, thickly bedded
argillaceous siltstone. Abundant chlorite
and hydromica, flakes of carbonaceous
material and plant remains. Porosity is
very high (32%) and permeability nil.

Slightly yellowish grey, compact, finely
interlaminated claystones and carbonaceous
argillaceous siltstones, Chlorite, mica
and hydromica orc abundant. ©Small scale
cross-bedding present.

Porosity is high (26%V, 27%H) and
permeability very slight (3md-horizontal),
and nil (vertical),

Light grey, slightly carbonaceous claystone
and minor interlaminated siltstones which
are chloritic and hydromicaceous. Root
traces are visible in the sample, also
numerous Yenecontemporaneous small socale
deformation structures: slumping, faulting
and folding. :

Porosity is high (25%) and permeability
nil.

Light grey, compact, chloritic silty
claystone with inclusions, and interlaminae,
of siltstone. Slight penecontemporaneous
deformation. Bedding indistinct. Porosity
22% and permeability nil.

Light olive grey,compact,indistinctly bedded,
chloritic argillaceous siltstone. Traces of
carbonaceous material and abundant hydromica.
(?) Root traces present. High porosity
(224) and nil permeability.

Light grey (5B 7/1) compact, poorly
laminated, moderately sorted, subangular,
very fine to fine-grained subgraywacke.
Lithic material abundant (40%), feldspar

and quartz each approximately 10%, Matrix
kaolinitic and slightly calcareous. Porosity
is high (22%) and permeability nil, The
s8light calcitisation is the most likely
cause of the nil permeability, blocking off
adjacent pore spaces.



3.

Core 14 (5400-20 ft.) Light grey, subangular, poorly sorted, fine
to medium-grained subgraywacke. Iithic grainsg
(40%) abundants quartz and feldspar each 20%.
No bedding visiblc in sample. Cement
chloritic, slightly kaolinitic, and distlnctly
calcareous., It is evident that the elimination
of permeability and reduction in porosity has
been caused by the introduction of calcite.

Porosity 18% (H); 20% (V)

Permeability nil.

Core 15 (5420-24 ft.) Iight grey sandstone (as core 14), with
abundant claystone pellets up to 1 cm,in
length. Probable intraformational
"conglomerate". The matrix is chloritic and
kaolinitic. Introduction of calcite into pore
spaces of this sandstone has eliminated
permeability (as in core 14)

Porosity 21% (H),
Permeability Nil.

Core 16 (5935-47 ft.) Interbedded light grey (N7) siltstones and
medium grey claystones, showing much
penecontemporancous deformation, Matrix
kaolinitic and very slightly calcareous,
Sample shows fracturing at approximately 45 .
Porosity 19% (V), 18% ?ﬁ Permeability has
been completely eliminated by calcitisation,
as in cores 14 and 15.

Lack of permeability in all samples of unit M lithology (cores 7 to
16 inolusive) except core 9, can be explained as either due to

a) very fine porosity, as in argillaceous sedimentss
or b) calcitisation; (as in cores 14, 15 and 16) the introduction
of calcite tends to block pore connections (i.e. accumulation
or precipitation tends to occur at points of grain contact), thus
obliterating permeability before noticeably affecting the porosity.

The lower density values of samples from unit R (Cores 17 to 21
inclusive) is marked. The low bulk density values are due to the high porosity
together with the lower grain density. The dominance of quartz and the absence
of minerals of high density (other than very minor siderite) is characteristic of
this lithology.

Core 17 (6070-80 ft.) Very light grey, friable, subangular to subrounded,
moderately sorted, fine to medium-grained garnet.-
iferous sandstone. The kaolinite cement which is
partly replaced by siderite, appears to fill in
all porosity. The high porosity found in

analysis must be due to very fine interstices.

This type of porosity(measured with gas), would

be much less effective for liquids.
Pormeability is low (2ma-V)

- Core 18 (6376-88 ft.) Light yellowish grey, slightly friable, angular to
subrounded, poorly sorted very fine to coarse
grained orthoquartzitic sandstone, containing
abundant pink garmets. Examination with the
binocular microscope, and in thin-section,
reveals very high, coarse porosity and a
relatively slight patchy development of kaolinite.
Measured porosity is high (22%) and permeability
very high (2,097 md, verticals 2,756 md,
horizontal)



Core 19 (6690-6702 ft.)

Core 20 (7200-14 ft.)

Core 21 (7585-7597 f+%.)

Cores 22 and 23
(788587 ft., 8115-17 ft.)

4.

Light, yellowish grey (5Y 8/1), slightly friable,
angular to subrounded, poorly sorted; very fine to
coarse~grained orthoquartzitic sandstone
containing abundant pink garnets. More extensive
development of kdolinite cement than present in
core 18, and slight sideritisation (as observed
in binocular examination and in thin-section), has
little effect on porosity (25%-V, 21%-H), though
permeability is lower than in core 18 (967md-v,
363 md-H. ).

Light yellowish grey (5Y 7/2), well cemented,
angular to subrounded, poorly sorted, very fine to
very coarse-grained garmetiferous sandstone. The
well developed kaolinite cement 1s extensively
replaced by siderite (rhombohedral). Porosity is
high (23%-V, 22%-H), though it is evidently a
very fine type of porosity unlike that of core 18,
Permeability is correspondingly lower - 198 md
(V)y 197ma (H).

Light yellowish grey (10YR 8/2), well cemented,
angular to subrounded, poorly sorted, v. fine to
coarse-grained garnetiferous sandstone. Xaolinite
cement, partly replaced by rhombohedrcl: siderite.
Porosity and permeability are high; 20% V, 19% H
and 526 md - V, 865 md - H, respectively,

Hard, very dark green (5Y 2/1), aphanitic

igneous rock with lighter coloured phenocrysts,
Fractures which are most marked in core 23, are
generally infilled with calcite or chlorite.

The high porosity could be due to the abundance
of fraotures; this is contradicted by the lack of
permeability however. No porosity is apparent in
thin-sections examined, and to explain the very
high value determined (37%) the presence of sub-~
microscopic pore spaces accessible to gases only
must be envisaged. These pore spaces could be
made more accessible to gaseous media by the
fractures mentioned above.

N



Date:

Notess-

4th December, 1964

the core or sample.

and-flowing mediav - (ii) Residual oil and water-.saturations were determined using.Soghlet type. apparatus.

Petroleum Technology Laboratory, Bureau of Mineral Resources Geology and Geophysics Canberra

CORE ANALYSIS RESULTS

(1) Unless otherwise stated, the porosities and permeabilities were determined on two small plugs (V & H) cut at right angles from

Ruska porosimeter and permeameter were used, with air at 30 p.s.i.g. and dry nitrogen, respectively, as the saturating

and fluorescence of solvent after extraction are recorded as, nil; trace, fair, strong or very strong.

(1ii) Acetone test precipitates

1
Well Core Depth in BEffective Absolute Avg. density Fluid -
- . o . . Solvent after
or or it. Litholo Porosity Permeability in Saturation Aceton Byt tion Remarks
Area, Sample | From:- 008y in % by Vollin Millidarcys| gms./cc “in % Pore 'mg " © -vraction.
No. Toz- Space. ~es
v B v " H Dry Mpparent - . ; .
Bulk krain Water] 0il | Colour gii%tp— Colour| Flour
Pretty
Hill No. 1 1284 ¢ Siltstone and | 35 | 35 3 4 2,00 13,08 27 {Trace | Orange | Very Trace | Trace
1 1286! shale : ;| Strong
. .
2 1212' sitstone and 40 N |D. 1.84 |3.03 48 | Wil | Pale | mil Trace | Fair |Pieces only
san e yellow insufficient for
plugs
3 NIl CORE JRECO \ ERY
2 23891 $iltstone and 36 | 37 Nil { 33 1.91 {3.08 21 {Trace { Pale Very Trace | Trace | Pyrites obvious
23911 $andstone ‘yellow ptrong
? NIl CORE [RECOVERY
6 21261 jiltstone and |y pl g |wp.| 39 1.95 {3.39 30 | ¥i1.| Trace | Wil Nil {race |All vertical
273 sandstone plugs crumbled
COQRE NO{7 REPORTED|OCT(Q3BEH 1962
8 3342 Siltstone 32 32 Nil | Nil 2.00 ]12.93 31 Nil Pale Nil Pale Fair
3344 yellow yellow
T Well File No. 62/ 1115 General File No. 62/399



Dates

Notes:—
core or sample,
flewing«media.vw(ii)—Residua&~oil~and«water-saturationSLwere determined using-Soxhltet type apparatus.

2.

Petroleum Technology Laboratory, Bureau of Mineral Resources Geology and Geophysics Canberra.

4th December, 1964

- CORE ANALYSIS RESULTS

fluorescence of solvent after extraction are recorded as, nil, trace, fair, strong or véry strong.

(i) Unless otherwise stated, the porosities and permeabilities were determined on two small plugs (V & H) cut at right angles from the
Ruska porosimeter and permeameter were used, with air at 30 p.s.i.g. and dry nitrogen, respectively, as the saturating and
(iii) Acetone test precipitates and

[
4
1
\

i

Well Core Depth in Effective |Absolute Avg. Density Fluid
- . ‘v . . Solvent after
or or ft. Litholo Porosity Permeability in Saturation Acetone Extraction Remarks
Area Sample | Froms— & 1in % by Vol |in Millidarcys gms/cc in % Pore - Post
No. Tos- Space
i H v H Dry pparent . .
Bulk EGrain Water | 0il Colour ?re01p— Colour | Fluor
itate
Pretty 3812! . . Faint . . . .
Eill No.1| 9 3814 Sandstone 26 27 Nil 3 2.09 1 2.83 11 Ni1l trace Nil Nil Trace | Pyrites obvioud
10 4317' | Siltstone andf 25 25 Nil Nil 2.13 ] 2.88 17 " Pale Trace Pale Fair Pyrites obvious
4319 shale yellow yellow
11 46351 Siltstone and| 22 22 " " 2.23 | 2.84 16 " Pale Trace Pale Fair |Pyrites obvious
4640! shale yellow yellow
1
12 2228, Shale 22 | 22 " " 2.25 | 2.89 23 | | Trace | wWi1 Trace | Trace
COREGBS NOS. 13 jAND |14 RHPORTED {OCTOBER 1962
15 5420!' |[Sandstone W.D.| 21 N¥.D. | Nil 2.18 1 2.74 21 Nil | Trace [Nil i1 Trace |[Small pieces
5424" only No "V" plug
5 "CORES$ NOS. 16 TP 21 T REPPRTED "T"0’'B 'R~ 196
22 7885% {Dolerite 6 3 Nil Nil 2.74 | 2.85 N.D., | N.D. N.D. { N.D, N.D. N.D. | Pyrites obvious
7887

Additional Information:

General File No. 62/399

Well File No.

62/115



Date:

15th October, 1962

Petroleum TechnologzﬁLaboratory, Bureau of Mineral Resources,

Geology and

3

Geophysics Canberra.

RE ANATYSIS RESULTS

Note: (i) Unless otherwise stated, the porosities and permeabilities were determined on two small plugs (V & H) cut at right angles from the
Ruska field porometer and permeameter were used, with air and dry nitrogen, respectively, as the saturating and flowing media.

core or sample.
(ii) O0il and water saturations were determined using Scxhlet type extraction apparatus.

commercial nydrochloric acid.

(iv) N.D. means Not Determined.

(iii) Acid solubilities were determined using 15%

Tell A Core | Depth |Effective|Absolute ' Avg.density  |Fluid Saturation |Acid 0il Characteristics Virginj Salinity
well or Areal op in ft. | Porosity |Permeability in gms/cc Waterd Oils Oilf-solub— : {1Bulk of core |
Sample | From:- | % by Vol. |Millidarcies Y raverts % ¢ Metr? ility Fluorescence|Colour of | Fluorescence {Dens. |water
Number | Tos - - = Dry pore |pore tons}p % in solvent extracted | of extracted gms/cc | P.P.M,
v bulk Grain |space |space Jacrest|by VOl. 0il oil Na cl.
Pﬁettg HIlL 1 2 logegr |n.p.| 38 N.D. | 70 1 1.65 | 2.66 82 Wil |yil | wil §.D. Nil oil ¥.D. 1.96 | 17,350
" 13 4940° 25124 Nil Wil 2.04 2.71 80 1 3 25 Bluish-white| Yellow- Whitish- 2.24 | 21,100
4961 brown yellow
" 14 54001 20 | 18 Nil [Nil 2.20 2.71 95 Npt 30 Bluish-white N.D. N.D. 2.38 | 19,900 {
54201 : Measfrable i
n 16 59351 19 | 18 Pencil |Nil 2.29 2.80 17 3 6 21 Strong bluisf Yellow Greenish 2.44 | 21,600
5947 split White;green- brown yellow 1
yellow bloom
" 17 6070 24 } 22 2 (Mo 2.07 2.65 80 Npt 9 Faint N.D. N.D. 2.26 | 18,400
6080° pencil | . Measprable bluish-white ‘ i
" 18 6376! 22 122 2,097 5;756 2.07 2.64 70 |Nil |Nil 13 Nil Nil Oil N.D, 2,22 6,250
6388 : 4
Additional information: Acetone Tests: Core No. T - Negative

n 1!
" "

13 - Faint positive

14 - Negative
16 —~ Positive

17 - Faint positive

18 - Negative

General File No. 62/399

Well File No

. 62/1115



Petroleum Technology Laboratory, Bureau of Mineral Resources, Geology and Geophysics, Canberra.

Dateé 13th November, 1962 CORE ANALYSIS RESULTS

Notes (i) Unless otherwise stated, the porosities and permeabilities were determined on two small plugs (V & H) cut at right angles from the
core or sample. Ruska field porometer and permeameter were used, with air and dry nitrogen, respectively, .5 the saturating and flowing media.
(ii) 0il and water saturations were determined using Sozxhlet type extraction apparatus. (iii) Acid solubilities were determined using 15%
commercial hydrochloric acid (iv) N.D. means Not Determined.

Core Core Water

Well or Area Depth | Effective | Absolute Avg, density [Fluid saturation |Acid 01l Characteristics ;
in ft. 4 hild P : : ' . o ‘
:r Pt -l permeabllity | in gus/ co faters[011; [ 0ily pOIub- Fluorescence| Colour [Fluorescence| S2iPity
ample | froms | % by vol. | millidarcys. . fility X i ,
amber | tos Dry % $ |Metriq in solvent |of extract] of PP
3 v - v . Bulk | Grain | pore |pore|tons/ X 1 ed oil extracted N' él.
_ -kpace fpacelacre f§°Y VOi. 0il a bl.
3 O'
Pre;zy ?111 19 g?gz, 25 | 21 967 363  f2.11 | 2.713 | 79 |wi1 |wiz  W.D. Nil Nil 0il N.D. 3,140
" 20 | 7200t |23 |22 198 1197 {215 | 2077 | 81 | | v " " noom " 2,990
7214!
1" 21 7585' 20 19 525 865 2.19 2.72 74 1" " Jl " ] 1" 1" 39200 ?
597!

Additional information: Acetone tests carried out on all samples gave negative results CGeneral File WNo, 62/399

Well File No. 62/1115



Dates

Notes:

core or sample.
flowing media.

4th December, 1964

(i) Unless otherwise stated, the porosities and permeabilities were determined on two small plugs (V & H) cut at right angles from the
Ruska porcsimeter and permeameter were used, with air at 30 p.s.i.g. and dry nitrogen, respectively, as the saturating and
(ii) Residual cil and water saturations were determined using Saxhlet type apparatus.

Petroleum Technology Laboratory, Burcau of Mineral Resources Geology and Geophysics Canberra.

CORE ANALYSIS RESULTS

fluorescence of solvent after extraction are recorded as, nil, trace, fair, strong or very strong.

(iii) Acetone test precipitates and

Well Core Pepth in Effective} Absoluie Avg. demnsity ‘Fluid Acetone Solvent after
or or 5. Lithology} porosity | permezability in Saturation Test Extraction Remarks
Arca Sample| From: » in % by |millidarcys. gms/cc in % Pore
Ho. To:z vol. Space
v | = v H Dry | Apparent
Bulk | Grain Water| Oil Colour | Precip- Colour| Fluor
itate
Pretty 81151 i ] ; :
- N L) A L ° o . * ° L ] . * "D o o .
Hill Yo.1 23% 81171 Dolerite 87 Ml 2.44 3.81 N.D N.D ¥.D N.D ¥.D N.D
*NOTE incrpaselin pofosity and grajn densifpy compared with gore No} 22
Because of] thifp the gbove dharacterfistics fere checkgd and qonfivm;
by tkree a}ffepent mpthods [(1) Air] injectjon (2) Gag expandion (3) Washburh Bunting

Additional Information:

General File No. 62/399

Well File No.
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Plate |

To accompany Record No

1964 /158

LpP

LAT. 38°13' 30" R Company : FROME-BROKEN HILL Co. PTY. LTD.
LONG.  142°07' 30" 2 Basin. OTWAY
ELEV.(GROUND) 189 ft. A.S.L. State: VICTORIA
SCALE | inch = 100 ft.
| R E F E R E N C E
1 _ > A L .
Sandstone. IIIIL Ltrpestone \\A Siderite and sandy siderite. Y Skeletal debris /N Gypsum FAUNAL GRQOQUZPS
B MR WELL INDEX N 156 ( T Sandy limestone and calcite |. Foraminiferqg . Fish fragments.
MR = Core & Cuttin rator Ferrugin uartz sandston EXEEXNE B E e P > Glauconit
g Laboratory) ruginous q dstone. T cemented sandstone. Coal . hosphate uconite 2. Polyozoa. Echinoid fragments.
7 P
Sittstone . Dolomite and sandy dolomite. S1,\ /=] Igneous rock . B Pyrite. & Pellet 3. Ostracoda. 9. Scaphopoda.
— 4. Gastropoda. r
Clavst - '»,J?fl';'; Dolomitic limestone ond scondy Casing cement 5 Limonite © Oolith vp o Present.
aystone. 1.“T*7] dolomitic limestone. g nt. * ' 5. Brachiopoda. T
- . _ ' o Abundant.
5 6. Lamellibranchia. < ’
Marl . .
GRAIN SIZE(mm , ANGU- __ CARBONATE co R SPONTANEOUS " STRATIGRAPHY
o L0G LOU RESISTIVITY » o
(Wentworth) LARITY CUTTINGS POTENT'AL WINTERPRETED :tJ E e 2(15 L__
DEPTH[y»— P ORAIN = CaCos ™ | ot B _ CUTTINGS P = & lraynaL L NTERPRETED. =Sl lo o ledzioaoo
1 Cteary 12 SANDSTONE- - ! coneL. Cob T SRE T Mg Ceysmmr N T T | LITHOLOGIC - metred/m > |GROUPS | | sy EElE 2 9 (20 0 B 2
(feet ) |2 PERCENTAGE el ) PERCENTAGE | DESCRIPTION ‘ s | teet) | o L06 o . Z LITHOLOGY wolH F65 oz |22 2 | o
AL i | : - = o
RT. > 1> F M COARSE ve ‘ ‘ . . ZoCAORAsRESE RT. L M D - imv% + RT © 0 Short Normal 20 = © 8 § > 5.]::_ ° ; - UEJ g 6] <
i ] “ ¥ = [
2il2 3456789 1 23 45 z T peDium o ! 0 200 | 23456789 o
I T N KRS S GO NN NAUUNN N S SN S S ‘ = -
T I i
25 50 100
] AL AL LT . ARed = - whrrsss A : Sandstone. ® )
A s L e b 50 D 200 0 00  ———— e
« " I I T - T T1x @Y YLt crm (D Dark brown ferruginous gquartz sandstone. > T T 1 ° o c
N > ‘ 1 I @ I [ . [ ‘I_‘_E-T-/%i / Dk-crm T T! : ° g o co 8 S :
/ i : AN S Lterm | | |
100 $ ~» | 100 _i I ‘ LT !T N S IY'/:% v @ Skeletal debris ( polyozoal ) . | ! 100 I >1 1 f .20 goo 2 Limestone: § y E
‘ : . I A @ Buff friable biocalcarenite - " ‘ oo © oo Friable, porous, pale to dark - buff S 2 i
)\ ] AD uff, porous, friable biocalcarenite : LI el 5 ° calcarenite with marly interbeds near o E ;
: - L Aem -brol. e o’ o  base. - i i
2 Sy - grey| ‘ > i o 1% ‘
I > A < penl ; T oo o
L = § | . o6 o . f: N |
ALt - e ! P — — c ,
200 — \ 200 "égm'q';?x ‘ 200 e ,LT;L-I ’ .og ° : CALCITE | .= E
’/u ‘:thy-bm” T IA, ;_, i r.[- ; co 8 6’0 ~J
. B - \ A i i : :
N i SEmbcon A ; .
.,: Br-crm __l_>_‘,_4'___;_._ 5 % o) g b Q i .
1/ Lt-gy T — _I ooo o g <2 :
' - Lt-gy g g ;‘v.’ 7 o~ 00 o O q | '
» o ; /| Med-bm} 77 T 1 T - o o - i
300 ! N 200+ L>d Ao DIy T 1Y B btor-bm 3004 e o 000 O o0 @ : 3
i — I SRS W S I>=] 1 1T p ° o n !
N TS B S YA Ly L s SRR ~ 00 o o &
< Z/. A I S I () Lithology as above (O T ST S .0 o 5 = S ~ |
e 3 ' :T'l”"{ - »n ° ° - Q © |
J - e i — . - |
| > ' @ Grey marl . =TT 151 E oo o = ! { N i
{ ~ o~ T~ o~ ‘
| | ) (® Lithology as above (3 L &Q) L(.lrJ) 9 pe Y L1 O : l
400 ﬁ 400 400 w o | Y Sl ~
S ? @ o o _ - - I | NI o |
- | = o o  Marl j SN
s Ltgy-brnl :‘ w > o 0000 : L. . i Q ’
; o e - oo o o Grey , glauconitic , fossiliferous marl. , N
- 1o LT I a > locog o0 00 ! g ly Lu
T TNo sAwPLe | MY 3 & | NO SAMPLE | = © >
~ R U S ,;}—m% ~|Ypol - O 2 |0 0 0000 !
500 -~ / '§ 500 ;’ i H ;x—\ ~>:,-:Y'/ :: ) ///\ 500— n > .% o O g « LU : Q So
/ T T~ — Ay v AL LS ZQOjee o © 4 ! N~ Q@ LL]
NO SAMPLE © | NO SAMPLE g 1 » % G
2 e —~ ~~—|Y Y -0y 7 Z.’*_‘ e o o oo | W (P
- ' '_'m ee o0 © °. A | S| W Q
(1) Skeletal debris (mostly polyozoa! and s 521289 g go P - ~
_. foraminiferal ). O 2lee o o oo = > > ™~
600 o o ~
600 X e® O 000 e ! W §
L (@ Grey, glauconitic , fossiliferous marl. g &1 :g ° 2.0 S ! T
O e co o] » Vg
///E (3 Buff, porous, friable biccalcarenite. % E 90 © ©° o LAY § Q Q> N I
/, W °° o and QL a
e P 00 o o . E Q -
/‘ 3 :o o o . CALCITE | = x Q
700 g 700 Zwloo o0 o ks <9 3 | W
f D X ee 000 o0 R S Q
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g o o © < < G
e w o: o c © L‘*J
- X O lge 0 o 0 o) 1€ b
’ I Z g0 o o S ©
. IR = NN
800 — V 800 O (e e © o W
Z SN et o - S NG
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i w o :: . ° ~ Q E‘) ~d
/ Z 2 o® o =
< 3 e © © O 3z Q
. / ‘ Tolse ®220 o Q ,
900 — g 900 I LS S |
/ O ee @ O 0O o * i
2 o: e o go < x
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g . i °® o 0 00 > >
(1) Lithology as above (1) ' © et ? g "
[e} o]
e sz/) 1t 0 % @ i :: g 6 ©
I OOO 7 F Y " " 1t ] '000— : : (OJ g gg I
Z ? SR ELLH !
/. o o]
'///,.’ o: g 0000 |
L oe O O OO0 }
25 Ce ©O oog
y ce o O §
4 ce c O |
ce | :
1100 — ; 100~ oce o o i i
2 oo °3 | ;
_ //j ‘ o¢ . Limestone: - 2 ;
: “ A g8 3 Red - brown to pink, polyozoal z ‘ |
‘ biocalcarenite. b i
/ Oe .
. . : oe i éaccire | I ’
1200 f T) Skeletal debris (mostly polyozoal ). 1200 o Compoact and cooarsely crystalline. socoure| G
oe !
% (@ Limonitic, sandy oolite with sideritised °s 3 v y
' dolomite cement ond traces of phosphgte. N o Sendstonme e - T I e pee
T - - T ; T 1 - i N ¢ 2\.r T T 5 ' . \’:\\q P LIMONITE!~ @ e . ARENITE O QEs
:¢_Y_4 .o '\&j @ Pale red - brown, hard ,porous dolomitic RU 2 oe o Pelletal and oolitic ferruginous qtz.ss. '::IEM:SHTE o -2\.\_('{;
. ,N . . 3 A MpL c X polyozoal biocalcarenite. : 20 — Sthﬂy phosphatic. e N NSNS N PR L2
1300 — 1 300 —_ j - + 1300 : -
. . e (D e m . g
e D : - o Subrounded, med to coarse-grained moderately. N E ‘
—e . . sorted loose qtz. sand, stightly pyritic. Il @ | o 3 i
\ 4 0 " .' "... w . 3 c
u Hard,carbonaceous siltstone. el - o Sandstone : : o
e S " © ' Frioble, fine + di ined s
1400 _| - 14004 v | 400 — . 02 o riable, fine to medium grqme . mod.’to N 2
-G - " PR U, @ ° well sorted quartz ss. Grains show high 5 g
P u « of polish and moderate degree of roundness. [(P)cLAY 3 - ©
P y AR a 2 Chert, feldspar and muscovite in accessory L0 oy i
—— " * i AL B w 002 o 0O N
. a ) amounts, o N
% o . - o (?) Cloy matrix suggested by electric logs. .g
1500 — —o— ‘ 1500 - .- ;i ' 1500 'l w | o9 . o
o i . " -’ . .. e, . w (o] o
— e p " — s >
—o XN " (D) Lithoiogy as above (D RN e DAY - 088 | >
.—‘ ’\( . R R ; —_.. g . g LLI
e »;% " @ Coal fragments [ A R — o ~ Q
hd | 9 PR AT B e A I g ° -
e T R ,. P o |6 : N~
1600 —e /, 1600 W ” 1600~ | LT o > | < Wy
— % ‘ PRI we I prz=— S | o ewcre | o | Q
- ’ _..:,' . " Sl L 3 2 and - ; é
- A " B e o ’ DOLOMITE S
> 4 N " "‘:_ﬁ“‘H o -l Sandstones : cement | 2 | Q- @
. e S . " SR A W Quartz ss. (as above) with thin beds of b ~ QO ;v
- o e R " U g — angular fine,grained,qtz.ss. cemented by SIERITE [ © N L0 Q O
1700 — \g Y 700 e e LT " i TO0— f‘f'-*‘.‘-";_*q"—.‘;—‘ S - dolomite ; thicker interbeds of sofi,brown,| rock 2 () W Q@
e /}( o EBARBNFERE S - ZD:H.- AR E fissile micaggous siltsone becoming INTERBEDS|
Py < R I . RO, HH — a more cbundd?ht towords the base of © © Q
- //: e .-',:--_/ (D Lithology as above (1) . Aty the interval. LU
- i O N N (O gl e " 3 ‘ l |
2 Ke™s ) N N T " (2 Very pcle grey, slightly sandy, dolomite rock. Ll B s B i i
Py 0% . l—— " ' %-;_':—4: lan Siltstone: = |
1800 g ANE ] 80O~ " T - " teoo—- S '
‘ '
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& Plate 2
’
,I ; .
GRAIN S!1ZE (mm) ANGU - ' | COLOUR - SPONTANEOUS RESISTIVITY . . STRATIGRAPHY
(Wentworth) LARITY | > | | POTENTIAL P NTERPRETED p Lok - .
; i o
DEPTH|- oeptn CUTTINGS = CUTTINGS DEPTH| i . x | FAUNAL INTERPRETED =385z |2 |y |=[Z2]| @
5 SANDSTONE CONGL. SIZE ; ;; TONE (4 @, LITHOLOGIC Q- metre®/m YW IGROUPS SSEEIE wop lsole |k = w
(feet) o PERCENTAGE feet) . PERCENTAGE DESCRIPTION ol Loo z LITHOLOGY LY st sz (25|52 o | o
RT ";TF M. C OARSE Ve “. ® V.COA RSE RT 20 . 0 4 = ©c 5z 592 50210 |2 @
R ] N ——  COARSE : ' LMD  mv ot RT o Short  Normal = 314 = =" = O © <
JA42-3.45 6789 + 23 457 | | o | MEDIUM o | o 20 O lw - Z g
Ole ol i " _ FINE . ‘ 123456789
i A L i i i 2 $
! T T T T ! ! ' ,
H ‘ i ‘ | i g ’
1,800 —— —_— ! L T ,ﬂl-{-;’:{-‘{ DK Ge L//\Q(. 1,80C — - b s ; Siltstone. f-'- g
0* — BRI IR g - . g | Dark brown micaceous, pyritic siltstone,with z §
o D Rt RS — {0 N . ' 50 carbonaceous matter ; thin glauconitic siderite 5 ) '
** T . o " Lo b o o © interbeds. » 9 Q- "
. e e N (1) Dark brown sideritic siltstone. ‘ A R4 N Q| & Ly
I R SRl A 5 T N N
Py - N T 2% (@ Subangular to subrounded, med.to omin T o o Sandstone: £2 Nl o a
L R - i o c
P = ' coarse - grained, mod.sorted loose s Ang.to subrounded ,v.coarse -grained, mod 2 = @~ I
B el - R qtz sand TAUN T sorted sandstoneg, very pooriy cemented Some =2 < < ~
j SRS o , : ‘ Z...‘- S conspicuous green quartz grains present 5 o Xx gf
—: SRy . § : N Grains all frasted distinguishing these 5 8 ; Q
2,000 - ° 2,000+ . t from overlying ss o = ,
o ; g g5y Y
o . I
_“ < Chamosite ooiite CHLORITIC ® W L E
‘ -4 I o MATRIX Ny T _]
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- . : siltstone cement, :n part limonitic,and pyritic . o ~ s
— & { - 1 N ! < O - !
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o with sideritised chtoritic cement : LEN o z= g w D :
- N o o ] ~ - S ms 226 | ' S cramosiTe | 2 S | M L 3
o e e o Sreenish - grey, ang.fo subrounded, med. E =T AR PN < X
o Dagrey. Yo: v.coarse - grdined qtz.sdnd with some ¢ oouiThs 1 N o
- . lithic and feldspathic graips. — - WT
e . 5 Sandstone :
@ w o . . {
2,200 : D.;o..o i 2,200 Anoguicdr fondb{ subrogn"ded ,ﬁgg ;p coarse - 4 _ ;
e karey ) L ’ grained friable sandstones a ine - graine o w
o o oy (D Dark-brown, hard, siderite rock. . t calcite - cemented sandstones,minor siderite £2 4 — ,
2 2 "o s i ol - - i
r < @ Corbonaceous and pyritic siltstone. } rock and silistone horizons.. OZ’ § 0 ° !
4 o - 'Oa . o -—
. - / ® 'Greenish - grey, ang. fcd> subrounded, med . £,§ ! ARy e 2 o 2 |
" 0 v.coarse - grained loose gtz sand. l gunan=c  SAREL (= Cci «a -
2,300 P oo Some fsp. ondqmmc grains, e | = 12,300 1 FAT g LT °Ps i o A
@ won ! ‘?) [ s T o =z |
o . rd b= oo ol 5 © i
PY wow :-’.fo.'-.':« 3% -~ z O :
Y s Rt IR el = K
° . o / (C As above, lithology (D Rt i g e 2 ; Y |
Pale gre andy i , (e o w ‘
@ arey, s _ y limestone iﬁ"u :41/\: — Sandstones and Siltstones: col L 4 ‘
2,400 - o e ® As above, lithology @ 2,400 - M o e 2w 3 =z !
- 0w § H.AH b Angular to subrounded,fine to codrse - CALCITE | ¢ 2 < =
hd o — groine:\j scmudstones,some with carbonate SIDERITE | o= }5 “ o g ‘
4* I cement; argillaceous micaceous and pyritic - x it
ﬁ .o «/;/ _ siltstones Siderife rock horizons u%ﬁndom KAOLINITE © 3 g S © = ‘
W o [ © x| O o3
-o- 7 o |y g V)
-& M P C : - S5ENQ - ‘
2 500 — o o (D Dark-brown, sandy siderite rock. 2,500 i §8 T b4 D
- ] e o ) ! 24| < Q
e oV @ Grey - brown,sandy,dolomitic limestone. 20|y "
- N @ Dork -b i itic siltst 221s 5 ”
- L ork -brown micaceous pyritic siltstone " E g < o
[T . O +
> R @) Greenish-grey,and. to subrounded med. to S5 b <
2,600 — ’ v.coarse - grained loose gtz sand. 2 600 — o3 o N
NN TR and feldspathic grains. g N
(D Grey,sandy limestone. Siltstone: T ) Q&
. . . z -
Highly glguconitic, carbonaceous ritic . = w
® so?wdyy Qittstone 1P Poorly sorted, carbonaceous and pyritic - | Z ., z ©
sittstone containing very abundant glauconite © w e
2,700 . . . 2,700 ; . < ? GLal 0 —
700 @ As above, lithology @ with glauconite L. and angular, medium-grained loose quartz CLAJCONTEl & g S | w— 2%
- pellets and pyrite. sand dispersed throughout. Sparsely o 51Q N ) oY
fossiliferous. PYRITE clly o =2y
Q .= b Q|
5 < E Q Z N
) " - - £3° - S
QL w
) Sandstone- SEN « < Wy
2,800 2,800 — . 250 Q —
Subangular to rounded, med. grained to oz |k = w Q
conglomeratic. > % | = L Q
I Oolite: CHAMOSITE | o £632 .~ )
_ ) _ ) SIDERITE , | = ® e - @
. . o . RUN 3 —m— Chamosite oolite with iron-oxide and hydroxide Tron o | weg| <2 !
() Chamosite oolite, with iron oxide cement. cement (partly sideritised) and ferruginous OXIDES E= "2‘.;2 5] f::n' !
2,900 . 2,900+ sandstones. o 0% boo e gt
@ As above, lithology . Mudstone ,coarse loose sand &pebble conglomerate 5 SeS gf% Ny
. ol  Ss.Unsortedang. fo subrounded ss.with zeolite. ZEOLITE A ) JI
; | ?
- 0 Grey and brown sandy dolomitic limestone. o . . ' ‘
3,000 — . 3,000 i L
. - i
@ Carbonaceous micaceous and pyritic :
siltstone.
@ Ang. to subrounded fine to v. coarse-grained, % 3 ‘
poorly, sorted gtz. sand with lithic and < ‘: !
feldspathic grains. ™ T - 3 : f
3,100 = 3,000 4 Pt o o | , |
T = © ; | |
i L U .
L .- ., i q, i
PN N b [T e e N 0 e |
’ 0] AMPLE g i
i e P T~ F 8 Sandstones and Siltstone: <
_ _ o e, s e (V] |
3,200 (D Coal fragments. 3,200 IR —— SEeN Ang.to subrounded, poorly to moderately sorted, = !
v.fine to medium - grained, subgraywackes -
- o] )
R @ Calcite - cemented subgraywacke. . B comonly cemented by colcite ) < ~
RS (@ Grey and greenish-grey chloritic - * — (recrystallised);unfossiliferous. E . -
P Bl s L 1 ini - ] " ' ‘ \ .
Lt siltstones containing carbonaceous laminae. AR =l Siltstones, light grey to dark grey and ” Q :
] et Tl T D reen, argillaceous and chloritic
3,300 3,300~ . (@ Ang.to subrounded , fine to v.coarse - 3,300 ' g ) A TS s 6 L %
. . grained, poorly sorted loose qtz. sand \ 4 commonly micaceous and kaolinitic . - . .- g
. with lithic. ond feldspathic qrains gy Pale green chiloritic siltstones and 3 w i
9 ) L ’ carbonaceous micaceous siltstones; thin g o
- E!{"'LHH‘”‘HF{* coals occur at the top of the inferval . CHLORITE | @ -
f ' T e ~ 8 - 'y
j »A‘ ‘_4 ;..-: t—t.l.i :.4 KAOLINITE 8 (—T)J M Q
3400 4 3,400 —]" ; . 3,40C — ';.~ H 'l»—.f .H-;-—t ] O Q LU
i ' L4 b H o z "
. . —t — =
o ; : e o ég; E ™ N~
X i N AR e -
e . . [ o
)&y} I e el aiat Clay pellets in siltstone of core 9 (38l4-16'\ So =
$ | | [ eI o A e B et L »n xI v
. e v e e e >
. ‘ ROARI RS ES | &
3,500 — A 13500 |7 - 35004 [l . S8l =z
\ A . < : T <o ~
D+
L C o
w O -~
;> > C “ ~
SN PN S o - - e ————————— e P e - g e A —_———— g — T
B i o , - (D—As—above; tithotogy—(2 e : I K ) Q
- t?2 Q
3,600 — 3600 @ As above, lithology . @ ;glauconite 3,600 59 S
- probably caved. 2| W >
| g 5%
- ‘ Z @ Grey carbonaceous, micaceous silty g3c! © Wy
‘- W mudstones with abundant plant remains. Qo Q
5700 - so < E=E 5700 - IR x|
' SR I o
Ll I gx | m
. .."‘_'”'._-‘ | ] :'- N
SRR O e (NER 0 -S| & W
TS e e S e 59
: [ .'. [ ] D K . . '}/x;/ e EO—- q
’ A= == = " R BETER 3> k
3,800 - 3,800 “Jy e e = " NS 3,800— v. MO 8 8
= o 0_[gk i Sol
H ; 7}
: - bt 2 i o | g L,\
NO SAMPLE ! ( 2 ;
| 5 |
t 3 | W ~
3,900 - 3900 ., . .. 3,900 ? g «
e e | o E
] FT RSN BUNENCIENACRIENTN o “ , i
: e T = e e " ‘ !
=il i v s s e = % : 2 | Q
H e sk e s tete B = " {
[ B cnn B sen B snen Mo "“_‘ :: " <t,? i
— o = ot et " i
) N el : : — o o : " (D Grey carbonaceous sity mudstones, = Y é
4000 - 4000 = = = = O abundant carbonaceous matter. 4,000 ~ _ S _ i N~
' — L e g A
Er—— ';;';';;"'_:'1;',‘;1! " @ Caicite - cemented subgraywacke.
P om e ot e s et — — —] 4 . i D
o] PN o OVIRIVAX 7 . @ Grey carbonaceous, micaceous,silty S
@ & e s . claystones with abundant plgnt remains.
= o — o— = "
P Lo B e B e B e B ! g <
ol t—t —t "
4,100 3 G100 <l O S D SeT 100 -
R e ,_... .
— i —t — —ﬁ .. -
R ...._.-h..1 [ Hh—l. . "
R I [ "
R = " Kl
’ — "
. — "
4,200 4200 _ — . 4 200-4

4
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GRAIN SIZE(mm | ANGU- SPONTANEOUS STRATIGRAPHY
COLOUR , RESISTIVITY 7 »
(Wentworth) LARITY - POTENTIAL TERPRET - = .
IN ETED , — 2
DEPTH GRAIN ogprd CUTTINGS — CUTTING S - e @ — < | FAUNAL INTERPRETED 238z e |o |e|z2] e
Cteet ) 15 SANDSTONE SIZE ‘ TONE Wl LimHoLoGic A - metre?/m w |sRoUPS = = B - O
ee R —— ! ‘ S e —_
@lC L T eones " PERCENTAGE fee')/) PERCENTAGE DESCRIPTION 26 (feet) ) 5 L0G .| 2 LITHOLOGY s A i NN = I 2 ©
RT. |[v|s ARSE - ‘ - oz T
Shlr | w | coamse  udconst. . st m LMD S w1 [ Short Norm = 2T E | E (] e |t
gl .2 3 .45 6 -7 8- 4 MEDIUM 2 ~ - - L.
J1 23 as 678 234 MeD! Ol + li23456789 e
T ] 1 ! -
25 50 75 100
4,200 — 4,200 —_— A
() Coal fragments. “ : | _
(@ Lt grey calcite-cemented sub - |
graywackes and lithic sandstones - |
4300 _| @ Mudstones and siltstones, green, 4,300 g ;
brown & grey;abundant plant . o “
. O
remains. 2 o
@ Angular to subrounded, fine to v.coarse- { < ‘
grained unsorted qtz. sand with lithic _ ol 2 - ;
4.400 and feldspathic grains PTR % @ .
‘ LT g : c
T oo = e o© Siltsones and Sandstones: e
P EE ) EE S °
e g Compact, well iaminated,grey, brown - »
\ s ) I I s apes > e i _and green argillcceous siltstones, v <
BTG e B i B T S I — - e e R N e I O R IR T i — _ : <
: JIEEN SXH N = containing abundant carbonised plant § 4 Q
Tee]re[ev]oe - ‘
t = == — - remains ,occur throughout much of the E S
N,
> — o — - interval Angular, fine-grained well sorted ° w
— g — bt L . -
: D — sandstones containing chioritic material - Py b 3
. . — e — i ond kaoiinite in matrix are often finely - o c !
4,600 - Pur g = 4600 Tl “Run 4 — _ < p i
PG - H = = = . interiaminated with the siltstone Angular o E
[ _ /S — é to subrounded, fine 1o medium-grained, o = {
(D As above,lithology 0) i -, E;ié o moderately sorted subgraywackes , with g ; Q |
= P— calcite cement are less abundant hel
Jo s e e]e .o )
E—— P ncr the ' hot
4700 4700 e fher the above hthology 3 | O @
(@ Lt.grey calcite cemented lithic — N
sandstone. - < v S V5
(3) Lt 8 dk grey carbonaceous i o 3 G
mudstones and siltstones and : P ;, L'J b
reenish chloritic mudstones. 4 e S
4,800 — 9 4,800— [Tl = s 0O
Sy §> o N
”'—jl'.'—f :_-’"-_.‘I-. — é Q
HH = T pp— T -
— — __—h 5" § \l
—_—— — = — - : ~
e e Bl T~ ®
P _— = = = - o -
- ) - -] c LLI
493500 - - 4,300 1 I - <
< SETET = e |© M
= E'T"F—7—1—H —_— = Q
< s (oo Joo Joo =
j 3 '_}“_14 Tr—*‘—i = 2 < S
—— o — —_— =
@ Grey, calcite - cemented lithic ;b .T.I.T. II‘J = » o <
2,000 sandstones,scmetimes chloritised 8 f 3,000 K= Fo H}ﬂ . 3
kaolinitised. = RO = 5 ©
|l e o W o}
(@ Grey, carbonaceous,and !t green. ; HLHHF.'_‘_ e ° l\
i — T o]
chloritic silty mudsiones. | PN PR EX S O | . T o -
SR 5 3 =
=Rl ile ) © o W
5,100 — 5,100 — — — — o :
[ — - Q -
EEEEC I == e
o <
i)l B i | - .= ~ [
- —_ = R . @ [72)
* — - —— -— [0
e = S e £
_ » i o
5,200 — - 5200 |7 57 O L Y » £ "l Q QO
— — = =
,_,4 iimmﬁ&usmMeﬁr@@imﬂwmwrﬁ: vvvvv P |;g;c§g»mu4»«.@lu’yeomeannimmmih@Utl'hifiww 1o i : ':' : '__i ':,L > e ® L
eIt o 23
@ .Calcite-cemented lithic sandstone. — o é r'\il g © l“
: : — — b —
Cement becomes slightly argiliaceous. — = — 5 — ' =
5300 — 5300 [T, T \'> o 3
' . X (@ Light and~dark grey carbonaceous H— e = .o 7
siltstones. H—‘ﬁ‘ﬁﬁ— < <o
— - —— o5 §
4 = = - =
4 e - o O
[ B R B e B e | 5 [}
- e e e | o g; Y
5400 — 5,400~ b bt e e ¢ o A
- LY * . - O
- SRR TN I . e Sandstones and Siltstones: = e
;-}T —_ - [T 7 . 5 Angular to subrounded, medium-grained 5 ©°
TR o s rarreates . T :: o moderately sorted subgraywackes, g
S o R o M B . T A - : i
] el Ny vl I i emented by calcite; associated with 3 C
5,500 5,500 = - =Ty lpldedok X 5,500— c \ ’ S o©
:E_._* vy 90 PO PPN P PR \ . coal seams. 5 ?
— - T 0 .'1'.1.' L T X .%.l.'f. i'].l.'i.l'-; ° Compact, grey to green argillaceous =
— — — so Joe joo oo Jaw . o
0 XX L ‘ L 1 siltstones containing abundant plant ool
~ ‘ 1. v ﬂ- — . . L =
" 0: — remains, matrix chloritic and kaolinitic. o o et
v 9 @D Fragments of coal. 5.600 I The lowest beds show signs of c 9 o
5600 - 5,600 = ! < ~ 8004 |77 , o o !|
. : & # . deformation,with abundant slickensiding. R
Y _ o T3 o [t lcc e ler]os c .2 =
<] Calcite - cemented lithic sandst H = = - . © v
’4 ® > 'c_sandstones. - = — Sandstongs tend to be thickly bedded. 2w
—— - 3 = (as estimated in cores) o & 3
T J. . P — — [ I c
. : L1 Broan ’: <)) Brown and grey carbonaceous e s 3| £
5700 - 5.700 —— el Gr:y :‘ stlty mudstones. s7o0- | a s
- RN .o " . . . — ,__‘—d - > @ ~
—— (XXX R e ‘ ; ’Q: @ Quartz sand,with lithic and o S » gl =
- = - |- .. . . v 1" . . — —— —_
SO e D ATty X feldspathic grains. o [ ]~ o3 3
— o — =] — ceb v e e " .‘ N e c -
E_,_. —_— - I N . o -1 = ! w
e = o — =TT ] . {] e Pt o o -
- S 1 P T T . ‘0‘ LJI:]'_}]:IQ' = 2 o
5,800 I 5,800 : '—: ; T .-——4H—_r——1H—~ H :' ’4 5,800 - r~ = e 2 3
—_— — — 1 — = = l_.]. . W H—}—{-f--{ -~ O
—_ e — e — 4 — " ¢ IR x © <
— b o b = e el <] H—HH—r—"_ 5 ﬁ
—— b — e — T " b — o —
— —C ] " (D Calcite?cemented sandstone as (e e @
= E =] above,but tending to be more Rl <
[ B aee B sl " 4 3 - — -
5,900 — s900-{ T = T B - L frioble. 5900~ |7 [T T
—— 2 — " g% (@ Carbonaceous and chloritic - EENE
| s LR ) a . r = e -
NO SA 4 " mudstones and siltstones. 3 piim iy
- H - '—‘ t — H - r_1 - Y e —
— - e = W H— — = —H ©
~ - 5= " O A O - A
e SR T LB , e T T e e - I e T B I s o B 1 [ * Sandstones dand minor Sillstones : © ?
6,000 — o 6,000 = =t = : @ Argillaceous calcite - cemented 6000 [l | | 2 .
P ek " lithic sandsione. ' P Angular to subrounded, fine to medium - 3 °
. Py o ¢ @ Grey and brown carbonaceous | B ES grained moderately sorted protoquartzites 2 €
. ; siltstones and pale- green P and subgqraywackes with calcareous | . -
° i chloritic mudstones. | b feeee e 8 kaolinitic cement. § E -; -
- ! - . . @
6,100 - : 6,000 I ! @) Angutar to subrounded medium - 6,00~ [rrriiiocs Hard,light-grey siltstones are fhll.’lly o E » €
° ' " grained, moderately sorted, loose b e A developed, and are rich in kaolinite. s 3 35
. o ) quartz sand with garnets and - 2 n w =
: . FE R 5 T s < A IR S S NS I R [} a 3 o ® (,)
° - " some lithic and feldspathic grains 1S 29 g
-@ i s o = pd
>4 S S {7 [ s e R D o o g W b
2 6,2 AR e ' . C 6.200 . .. 8 g < o
6,200 — % 200—. .7 R 1 (D Hard, grey Koolinitic mudstone ! . . > s ° =
e - i . . o e
L e , S . . e —_— O
: 5 R I and siitstone N I Y Q
’ — :,—-—1 i S s e s o 6 e CG
- — :@—f: p . < Sandstones: LLI
> RIEE N et oIl < R
6.300 — : 6.300 — — 6300 [ ° Angular to subrounded, fine to coarse -
' b4 ' S s ® As above, lithology @ | T o -~ = grained poorly to moderately sorted O
L e 4 i . ] [ )
Y e - ::a S 050 T N KN R PPN 2 protoquartzite. =
) . B S 1 T . .
-— . T TR % N S I R MO - F Kaolinite cement N
4.. L : :—_—‘0: i :E. 2
. il T o :
d e I D 2 »
6,400 - 6400 " — = . _ 6,400 | illilll = | & x ~
p amy ’0‘0:0: - L—h- " Fine - grained protoquartzites LeLLLuiul Z( < o W
— 99009, ce e A with kaolinite cement. s o
— .." R " A i el @
o ..:’:.?‘ @ R g S s A I [ —— ~ ‘:..'_‘
*— 0 Lt : 2) As above, litholo L.l il —_— o
@ ’ i ) gy
.”‘ . > . f . ..m o ?
-~ G 6 500l : 6500 - E »
6,500 - X 2007 - y e T ©
)4 .’ « 1 VN T e e e e e e e e o 1] b
— XX » : = | » S
- '}" ; ® Hard, dark - brown siderite rock. R — }é’ '
-4 > : : " — Q2 g
—'7': : . w v 't L e e e e s e e e cC
‘ P }' 4 £
6,600 — " 6,600
6,600 - s ’ '
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GRAIN SIZE(mm | ANGU- c SPONTANEOUS | . | | STRATIGRAPHY
(Went worth) LARITY ‘ OLOUR POTENTIAL RESISTIVITY

SANDSTONE CONGL SI1ZE DEPTH TONE (feet )

o PERCENTAGE (feet PERCENTAGE DESCRIPTION 20

w
> M COARSE . |vc t ‘ ‘ _ \ébcAoRI;ZSE RT LM D “imy Short Normal

F
12-3.4.5.67-89 | 23 45 , T Meoww - © 200 123456789
RS NS SN SN N TN SR ENNUEY NN SN SO S P

! I I I
25 50 75 00

INTERPRETED
LITHOLOGIC N - metre?/m
LOG

FAUNAL  INTERPRETETD
GROUPS LITHOLOGY

( feet )
RT

CEMENT
8/or
CHEMICAL
CONSTITUENTS

DESCRIPTION
OF
UNITS

C ORES
MINERALS

LITHOLOGIC
UNIT
INFORMAL
UNITS
MEMBER
FORMATION
GROUP
G

CLAY —siLT

6,600 —

6,600-. . 6,600 <

Grey

4
/ Sandstones:
% (1) Hard, grey siltstone . : Friable,anguliar to subrounded, fine to

o I e S S D B EEPR R coarse - grained poorly to moderately
@ el E@ , _EI. R sorted orthoquartzitic sandstone;
6,700 - NO SAMPLE . 6,700 T Run 5 cemented by kaolinite, partly or
e N almost completely replaced by siderite.

6,700 —

R ."..‘v-'.':;l'];.i.'* Grey V' ALV . e

(@ Anguiar to subangular ,medium -
grained, mode rately-sorted quartz sand
with some feldspathic & lithic grains,
and garnet.

6,800 — 6,800-{:-" - 6,800~

e e e Sandstone choracterised by
-'-:::-.-_ T microcline feidspar and pale-violet,
pink and red garnet as an abundant
e GG irr © e —

Thin coal seams and_siderite
rock horizons occur throughout the
interval.

*?'TT"TMr !

|

6,900 — T 8800

s

() Fine-grained,cemented sandstone. |

thin{ coal seams .

3

14 T'
.'t

® As above , lithology®)

!

)

7,000 3) Coal fragments. 7,000 ™

7,000 [T C

it
titl|?

with minor siderite Q‘ coal horizons.

o

7,00

profoquartzites , with

7||OO 7 7,100 __.. - e

“‘L‘# .u*

:

ANRNAN

recrystallised silica.

SANDSTONE " (1910 fest )

R @ R B (@ Angular, v.fine-grained, well sorted
7,200—"‘»",{,"03 Al S quartz sand.

00 ?
#

7,200

7,200 — SAMPLE"

A @ Fine - grained cemented sandstone.
R RS IR 2 | -
7300 .- LS s |
7400 1 0 T |
.'.'. - ."...--.:'-:..-. "‘._..:..-.-7 f» d B
:
7'500_“..-.‘ .,".‘,:",'?‘... ~ X
N o ' T L g
@ .'.-.'.'-_'f:?".'_'. - :_’ ‘ @ Coal fragments.®
TTUND saMBLUE T \ :
7,600—".'-.' F /o !
’/

siderite ; some

7300 =000

to moderately sorted

7,300 —

by

----------

’.T .oo.&bd‘mf .

feldspar.

 E N A C £ 0 U S

7,400 }

®

replaced

7,400

"B AS AL

largely

7,500

AS AN ABUNDANT ACCESSORY MINERAL TROUGHOUT THE FORMATION .

i ;JTQ Hil

)y U R A S S/ C

rsoo] i

A

“

[ Y
to subrounded, fine to coarse - grained, poorly

?

%

>
7,600"2_33,’..‘ .
: L : (@ Angular to subangular | fine to v.coarse !
: S - / grained well-sorted quartz sand with_ :
DR e o l lithic and feldspathic grains and
NO SAMPLE
: * garnet. 7700 )
7,700 — 7,700—'.. S ; ! R ;
NO SAMPLE
7,800 — 7,800~ 1T St 7800 ,
] .,..-.,."'.'..._: -_ ‘ '- N " ..' .'.. _ o - W\i‘w\/\/\lf\f
RTINS Taee NENICUVA R ? Lamprophyre
o < o —d - LRY N . .
7,900 — 7,900+ 7/<\ N VS G N 7,900+ ") v U IV Dark green,hard, fine- grained,microporphyritig
) i \ : \ : - N - | T T~ .
\\T\,\ AN L ‘\\\/ Dark green,hard,fractured,holocrystalline \/ /i\\i ,\/\ melonocrhohc‘ .rocdk Phefhocrygts 0|f outglfre
Ve e N , . S S R A and a chioritised mafic mineral set in
I S “\?‘_\J S fine - grained ,basic igneous rock . - \M'\ ATINNY a finel staili d ’ f
- SN S PSRN N s inely cry ine Qqroundmass o
Coy =y ANANR RS , ' .
//'\' R I . / S \/\\ Vo mafic minerals and minor feldspar. 5 A s &£ mM EN T

garnet, and microcline

partly

OCCURS

7,600 7 NO SAMPLE

Hogly

l

cement,

abundant

i

GARNET

by

Kaolinite

angular

Characterised

Friable,

¢ ﬁw ””“+ . f

8,000 |/ /\/~\ , ‘ . .
,/\\ //‘/~ N . Veins of carbonate and chloritic material,

ooy cavities of chalcedony.

8,000 — 8,000

s NNy
8,100 - 8,100

2 ERRATAY ». | X AUS 2-27D
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