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A SUBDIVISION OF THE OTWAY GROUP
BASED ON A SEDIMENTARY STUDY
AND ELECTRIC LOG INTERPRETATIONS

SUMMARY

This study was undertaken by the Aus=-
tralian Mineral Development lLaboratories on
behalf of the Seuth Australian Mines Depart-
ment and includes petrographic descriptions,
heavy mineral and clay minerel analyses, ‘
sorting, roundness and sphericity determina-
tions,and trace element analyses, The heavy
mineral analyses reveal a distribution which
not only distinguishes the Otway Group from
the remaining sediments but suggests subdive.
1sion of that group into three sequences

. which can be correlated from well to well,

Relative concentrations of the clay minerals,
smectite and kaolin, indicate basic differences
between the Otway Group, Upper Cretaceous, and
Tertiary sediments, but sensitivity to environ-
ment of deposition and diagenesis create some
inconsistencies,

Spectrographic analyses indicate that the
trace elements, espocisally phosphate and vane
adium, are also influenced predominantly by
environment of deposition and are not suitable
for regional correlation,

Sphericity, roundnesa. and sorting meas-
uremernts show no systematic differences that
can be related to other properties of the sedi-
ments .

The above properties are integrated with
other sedimentary parameters, such as electric
log character, to assist in correlation of sedi-
mentary sequences from well to well. In this
way Otway Group sediments in Kalangadoo No, 1
well are subdivided into four units on the basis
of heavy minerals, clay minerals, electric logs,
and a dipmeter survey., Using the same parameters,
these sequences are correlated with equivaleant
seguences in all of the deeper oil exploration
wells in the Gambier Embayment,

Similar subdivision of the Upper Cretaceous

and Tertiary sequences is not possible at this

stage due primarily to the fow cores qvatlablo.
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. SEDIMENTARY STUDY OF CORES PROM WELLS IN THE

GAMBIER - EMBAYMENT
INTRODUCTION

‘Thianetéileﬁ study ofrsubéﬁrface samples ?ron the
s#diments ip tﬁe Gambier Embayment vas in general undertakem to
provide additional information on sedimentation in the Gambier
Embayment, More épeeifically; the study was intended to
dotemp&né'vhethef the lithologicél differencea-vithin the
eedimgntary‘aeqﬁaﬁoe could bé used to earreigte lithological
units from well to well. -

The detéiled'studias including petrography, heavy
mineral determinatioﬁ, clay miheralog&. tracé element analyses,
and sorting, sphericity, and roﬁnﬁneas determinations, were
carried out by-D.jSmale. BE.,C, Stock ghd N.A., Trueman of the
Aﬁétralian Mineral Development Labératbries. A totﬁl‘of 54
ébre aampiaa'ttomfpenéla\ﬂo. 1, Beachport N0.Al.«Geltvood
Beach No, 1, Kalang#doo Ne, 1. and4Ht. Salt No; 1 were studied
and analysed (figure 1), The following account represents
éleummaty of tho findings aﬁd is taﬁen from Aﬁdal'Report No,
489 by D, Smale, E.éafStoek. and N,A. Tr;amnn. -

B.P,N.L, Goltwood Beach No, 1 A0,D,A,N,L, Kalangadoo No, 1

Core 1 from 2000' - 2015¢ Core 1 from 1993% - 2008°
Core 3 " 2328%.a 2340%. . Core 2 " 2503* - 2513
.core 4 ® 2651 » Core 3 ® 2930' - 29401
Core 6 " '3317¢ . 3332° = Core b ™ 34O4Y - 341k
Core 7 36320 . 36470 Core 5 " 3917¢ « 3927¢
Core B8 = * 3774 . _ Core 6 " 4358 - 4363
Core 9 " 4097¢ - 4098¢ ‘core 7 ® b771¢ - 4776
‘Core 11 * B5150  core 9 ® 5288' = 5299
Core 13 " 5058! - 5059¢ Core 10 " 5634' « 5644
Core 17 ® 6524 ‘Core 11 % 6120% « G134

Core 19 " 7546 - 7556 Core 12 * 6632' - 6642¢

'core.zt o ghygt



B.P,N.L, Geltwood Beach Ne, 1 S,E,0.8, Beachpert No, 1
C'Gntd. } -

Core 23 from 9367 Core 1 from 2097
Core 27 * 11236 Core 2 from 2291°
Core 28  11741¢ Core 3 from 2507

Coxre 6 *  3030°
0.D,N,L, Mt, Salt No, 1 | Core 9 " 3672¢

Core 1 from 998! Core 10 * 3939°¢
Core 3 *©° 1601
Core 5 ol 2189¢
Core 8 n 291 3¢
Core 9 ° . 3145¢

Core 11 " 3680 ' ©0,D.N.L, Penola No, 1
Core 13 * 42170 Core 3 from 1611¢
gore 15 " U790¢ | Gore 8 " 2587%
Core 17 *  4950* Core 11 *» 31870
Core 20 " 55064 Core 14 " 37210
Core 23 *  6ho2! | Core 17 ©* 4087
Core 25 * 69874 , Core 20 " 4602°
Core 28 % 7946 ‘ - Core 21 ™ 4771

Core 31 "  9h24
Core 34 " 10033'

Figure 1, Cores included in The Sedimentary Study.

SUMMARY OF RESULTS FROM INDIVIDUAL WELLS

B.P,N,L, Geltwood Beach No, 1 (Fig, 2)

Nearly all of the specimens are érgillacoous and
cqtbdnaceoﬁs-;iltstones and sandstones, lowever, the proportidn
of clay and carbonaceéus‘natertal is less in the lower cores,

The epéclmens fﬁom core 7 and below are dominantly
argillaceéus.greywackes.‘but as quartz is so dominant in the
'Nmatrix; it is diff;cult fo classify the rocks as lithic or
.feldspatnie greywackes, However, mest appear to be feldspathic
greyvackes,

' Igneous fragments are proesent, especially in Core 9,

and fresh plagioclase is abundant in cores 9, 13, 19, 27 and to



a lesser extént in cores 11, 23 and 28, Plagioclase is rarely
entirély absent and potaseic feldspar is commen in most specie
‘mens, Greenish ainereals occur in miner amounts from Core 7
downwards, In cére“s' 8, 9, 11 and 21 these grains resembdle
glauconite, but in eores .1‘1,, 13, 19, 23, 27 and 28 & chleritic
mineral appears to be more common, Howsever, the concentratien
is low and the aiitinctinn and identification is doubtful,
AAMrkad change in mineral constituants between cores
7 and 9 suggests a possible subdivision of the sequence, In
core 9 and below, the presence of 1@1an fragments and fresh
- (Plefe I'D) | (Piete Le).
plagioclase [ia & distinctive feature, Core 8}( contains similar
fragments, but in much smallexr eonce_ntrat.iaﬁ. wheretis the cores
above éoré. 8 contain few or no igneous fragments, Chlorite or
glauconite also disappears up the seguence in this wzone, but
occurs as high as Core 7 and eonsequ&iﬁy does not define the
| break, However, the almoat complete absence | of the heavy
n‘inoul,aA apatite, sphene, garnet, and epidote above Core 9 gives
& strong basis for subdividing the sequence between Cores 8 and 9.
Another subdivision of the segusnce is suggested on
litholo&icai grounds betvoan the cores above and below core 23,
Many of tlie’ cores above  2.3 are argillaceocus greywackes, Core
23 dtself is an argillaceous siltstene and it ie difficult to
determine whether it has affinities with the cores above eor
with the lithic reldcpatﬁic- greywackes below, The heavy
minerals da not A.axhn’sit any clear break in this interval except
for the absence of sphene below core 23,

Host of the tourmaline in the heavy smineral suites is

pleochroic from brown to biue, or green to pink, but blue-pink



tourmaline is present in cores 1 and 9, and blue=green in cores
3, 6,, 8 and 9,, The brown colour, together with the presence of
gaseous inclusions indicates, as in Mt, Salt No, 1, that most
of the bf:imaline was originally derived from a plutonic source.f
Some of the remaining t_éumal_:lno may have been derived from a
po@atttio source (Erynine, 19‘36),5_ The number of different
varieties present, however, indicate that they were probably
derived from a dominantly sedimentary terrain, Euhedral
gircons are present inm addition to rounded zircons, indicating
that par§ at least of the source area was igneous, The increase
in the propertion of euhedral zirconp. with depth suggeste that
as time wont on less ignoous material, vitas'expeegd, in the source
area, |

Glauconite-like matorial occurs in cores 8, 9, 11 and
213 at least that in core 9 is in the form of fossil casts.
This ningml is distinet from the clay matrix, but is not.
pre’aent. in auf?fip:l.ent qu#nt’:lty to enable it to be identified by
Z=ray difffmction_. Clayey material in core 13 may have
formed aimj_l'arly. Consequently, the environment of depoaitidn

may have been slow _aed:h’qentati.on with current agitation at

"' depths between 10 and 400 fathoms, However, as the glauconite-

1ike material forms only a small percentage of the sediment,
any of theae factors may have ;lried.

One other basis for subdivision :l_é. spggeated between
.cores 3 and 4 by heavy mineral distridbutions, The heavy
minerals in cores 1 and J are similar, and are distinct from

those in cox'es“&, 6 and 7, eépeoiﬁlly in the content of

opaques, tourmalime, and rutile, Lithologically, however,



there is no distinction,

The "c.-l’a_y mineral assémblagea also have distinctive
groupings, C‘oreé 23. 27 ahd 28 form -a.‘.group with domipant
1114te and acceasory smectite, In cores 7 to -21 smectite 1is
dominnnt; _Another group consistmg of cores 4 and 6 has
dominant kgolin with accessory random mixed-layer clays and
no chlorite, Cores 1 and 3 have no chlorite or random mixed

layer clays.

0.D Mt .“swann 1_(Fig, 3)

All of the specimens studied are sahdsténes or
siltstonea, The sands are generally pale brown to buff and
the ailtaton‘oa- are dark grey., Quartz is the dominant cone
atituent of the framework 4n all cores except core 9 where

(Mate | F)
i‘arrugmona oolites are dom!.nantl All the specimens are

poorly cemented and porous although clay is common in the
(Plate 1 )
matrix, Carbonate occurs as cement m ‘cores 20 and 31/
Carbonaceous ma'ters.al is ilbund;ant in wost specimens in
addition to small qmntiﬁes of muscovite, biotif;e. and
potassic fel&épar.. Rare aericicie siltstone fragments are

also present in cores 1l and 13, feleitic framents in core 17

and green clay or chlorite of’ a dist:l.nctive type in cores 28

and 3’0.

Sedimentary structures puch- as current bedding (core
15), graded bedding (core 25) y 8nd possibly scouring (cores 23
and 3‘&) are not uncommon, Very fine interbeddingof coarse

and fine material is present in some of the more carbonaceous

épecimens (cores 15, 23 and 34).
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In cores 25 and 31, most of the quarts gminé have
been secondarily enlarged or possibly affected by pressure
- solution, Bi‘btité. wpere present, is conzm‘eﬁly’ alteréd to |
}ch,xoru:e. In the oolitie specimen from core 9, the peculiarly
rounde& shape of the biotite flakes suggests that they have
been chemi.cally' corroded,

(PleXe 1A ‘

Core 9 /\haa a highly distinctive lithology, however,
 the distinction between the lithologlies &bove and belovw this
core is not well éef:lned. Both above and below coré 9 the
cores aré porous, poorly cemented sandstones or siltstones in
which gquarts is the dominant constituent of the framework,
However, rock fragments are more abundant below coro 9.

| The aimilarity of all p.rbpettios in the cores below

core 9, especially in heavy minerals, indicates that the area

of provenance .romaﬂhed very much s same, However, the rock
fragméent: types vary, .suggéstmé -thai_;'initially some basic rocks
were presenf in the arca of provengace, resulting in a notably
chloritic detritus, Acid volcanic fragments are included later
in the adquence.

| However, the majority of constituents were probably

derived from a sedimentary tcrrain, as quarts and clay are

so abundant, and the grains of both light and heavy fractions
give indications of reworking. Microcline in cores 13 and 17
probably came from a granitic source, The variety and rounding
of the tourmaline also indicates that ﬁhev sediments have been
revorked, ' Most of the tourmaline is pleichroic from brown or
greenish brown, to pale pink or yellow, Some blue-pink grains

are present in cores 9, 13, 20 and 28, The brown colour and

\



abundance of gaseous inclusions in moet of the grains indicates
that they were originally derived from a 'plﬁtonic source
(Xrynine 1946).

-'The pt"esefnce of both rounded and éuhedral zircons
supports the suggestion that outcrops of igneous ‘rocks wvere
present in theée source area in afidieién to sedimentary rocks,
Euhedral Zircons become significant above coxre 20 so orosion of
igneous rocks probably took place during this stage of
deposition,

The presence of sparse br&bkite in core 25 and a
trace in core 28 suggests .some distinction‘between these cores
and the remaining cores, but this is not supported by the
distribution of the other heavy minerals, One negative,
though significant aspect of the heavy mineral d:l.s’tribu‘tion is
the oxt_zreme' scarcity of apatite, sphene, epidote and garnet
,tgmuﬁéut the sequence; |

' ?yrt}‘t.ei__ 418 distributed irregularly through the
specimens and cannot assist subdivision of the sequence,
However, thel clay minerdls have a significant distribution,

. Core 1 1 and those below it, have kaolin as the dome

inant c¢clay, Greenalite distinguishes core 9 from all the
(Pipka 2 ) .
others/and cores 1, 3, 5 and '8 contain no chlorite or rando

mixcd-layer ciﬁaya‘.

The cores are mostly lithic greywackes, but there
is 1ittle difference in many of them from feldspathic greywackes,

as feldspar and lithic fragmentse are present in almost equal
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q.unrAAt:lties..-’ Only in cores 1 and 2 do feldspar grains actually
lgxceed thelithic grains, Cores 3 and 5 are érginaoeotus silt-
*stonea. but do not resejnble each other; carbonaceous material is
abundant in core 3, whereas core 5 has a greater abundance of
clay. |

Core 9 is @ calcareous protoquartzite, but the detrital
fmctic;n is eimilar to that in other cores, S8ideritic material
ia present in minor quant;ti-es 1# cores 4 and 12, and there is
' a small amount of secondary carbonate in core 11,

Cores 1, 2 and 3 contain & larger proportion of
plagioclase and volesanic fragments in r'elét:len to lithic frage- -
| ments than fsl:mao iower in the sequence, They also show more
pronounced fine bedding and contain more carbonaceous material,
This suggests a break coinciding with that indicated between
cores 3 and 4 by the heavy uineral suites. In addition, the
coefficient of skewness is higﬁe_r in cores 1 and 2, than in
core 4 and below,

Fragments of probai:i_e. volcanic rock are prominent in
most of the éorea. Hany of the fragments in cora' 7 are very
clearly from a volcanic rock, as are some from cores 2 and 11,
‘Many others in cores 4, 6, 10 and 12 are not readily identifiable
as volcanic fragments, probably due to wsathering prior to
depos:ltion; |
| Zeolites were detected optically in cores 10, 11 and 12,
but not in the shallower cores. The upper limit of zeolite
distribution is not definite, howaever, 5.3: there is very little

in core 10, and it is doubtful whether it could be detected

in core 9 owing to the presence of carbonate which obscures



‘the“ot‘her‘matrirx. . The ocuhedral shape of the meolite crystals
éuggests a diageneotic c;!.'igi-.n. -
4 - Thé heavy mineral sultes m.‘the samples show & cloar
division between ct;‘re's 3 and 4 similar to that in Geltwood Beach.
beﬁ;eon corsa 8 énd 9 (Fig. 2). This heavy mineral break is |
reflected 4in the over-all lithology only by the promounced
finer bedd:l.ng in the shallower coren;.

In addition, although cores 3 and\ 5 are both argill-
aceous sandatones they do not Area‘mbl.'e each other, suggesting
a lithological broak between the two,

Rock fragments that may have Béen volcanic are prédent
in coxes &, 6; 10 apd 12, providing .a coz;relatign with the lower
part of Gé:.tuood Beach No., 1, as does the presence of sphene
(-F:Lg. 9), in the heavy mineral suites, HOWevér. some ;vqicanic
fragments are present in core 2, |

The presence of zcolite in cors 10 and below, . suggests
that there may be a disﬁinction between these and the shallower
cores, but it conl’d be due: merely to diagenesis,

Tournaline is uncommon in tﬁe heavy mineral suites in
this well, preventing similar deductions to those for lit. Salt
and Geltwood Beach, |

The ‘abundance of -@@et in cores 9, 10 and 11, 4is
probably due to high grade metamorphic or ignecus rocks in the
source area, ‘The pink and colourléas.var:leties present, auggest
that the garnet came from t;wé different sources, and the brown
garﬁét in core 6 is_~ almost ce‘riai.nj.y from a different source
again,

The colourless sphene in cores 4, 6 and 7 probably



- 1l =«

comes from the same source material as that in Geltwood B§ach.
Pyritic opaques are very abundant in cores 1 and 2, but
are not genorglly present elsewhere, However, these minerals are
probably secondary and do not represent ‘a. significant break,
The clay minerals in this vell also have significant
groupings and distributions,
| Smectite is dominant in cores 2 to 9 but accessory }1n

cores 10 to 12, Eaolin dominates in core 1 with accessory

chlorite and a random mixed layer clay,

8,8,0,8, Beachport No, 1 (Figure 3).

All of the specimens are fairly similar and most are

lithic greywackes, Although quarts is the dominant gatar:l.al in
the framework in most specimens, rock fragments are particularly
abnndant; especially in the shallowver cores (1, 2 and 3).

Many of the rock fragn_énts are too small to be identi-
fied andconsiast merely of chlorite, sericite or clay, and quartﬁ.
¢laystone and chloritic siltstone, however, can be detected,
although fﬁgnent# tentatively regarded ei.é siltstone could
eGgually well be fragments ¢f volcanic groundmass, Grains of
chlorite and opaques are common, and their somevhat indefinite
boundaries give all the specimens a fairly characteristic
appearance in thin section, |

In spite of the strong similarity be,cvaen,_tho six
speoitﬁana,' it is poassible to detect certain distinctive features.

In cores 1, 2 and 3 the matrix-framework ratio is low
and the rocks are poorly cemented, In core 6 however, the fremee

work forms only about half the rock, and both cores 9 and 10 are
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markedly argillaceous,

Sodic plagioclaé.e is a prominent constituent in cores
1, 2, 3, 6 and 9,‘ but is absent from core 10, even though in
other respects the rock is similar to the .shal.low;r cores,

All of the specimens from Beachport No, 1 are fairly
si.milar} except that the specimens below core 6 are markedly more
argillaceocus, Another lithological difference is observed above
core 6 as cores :1, 2 and 3 have little matrix and are poorly
cemented,

Colourless spliene of the same variety as that found in
Geltwood Beach and Kalangadoo is present in cores 3 and 6,
Apatite is unusually common in the heavy mineral suites, Some
grains are euhedral, and it is possible that they are derived
directly from a granitic rock, Tourmaline is ’agad.n oither absent,
or present only in a amall quantity.

| In addition to the above distinctions, the cores may be
 grouped as follows on the basis of clay mineral content,
ceee COres 9 and 10 have dominant kaolin, whereas smectite is
abgsent or accessory, |
;... All five ‘type_a of clays are accessory in core 6,

ceee Smectite is dominant in cores 1, 2 and 3.

O,D,N,L, P enola No, 1} (Pigure 6)

The specimens from Penola No, 1 are mostly lithic
greywackes and siltstones, but feldspar is not much less common
amnong tﬁe framework grains than rock fragments, Potassic felds-
par and sodic plagioclase are both present, The rock

fragments are mostly claystone, but core 11 contains fragments of
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pPilotaxitic volcanic rock, and other cores may also contain

fragments of volcanic rock without the pilotaxitic texture.

Alteration of‘b'ibtite. to chlorite 1is coa;iiwoh' to all specimens,
Microcline is present 1n édras 20 and 21, bué nét in

the shallower cores, Both these cores are also distinct from

have

the others in tha't_' they contein alcite and well-sorted frame-
.,vq-ékq . However, cores 20 and 21 are different from each other
because the quarﬁé in coée 21 has undergone secondary
enlargemént, whereas the quarts in core 20 has not,

The cores from Penola No. 1 are all fairly similar as
in Beachport No, 1, However, microcline is present in cores 20
and 21, but absent in the shallower cores, although untwinned
potassic feldspar is ubiquitous, This suggests that granitic
material was exposed in the source area only during deposition
of the seq;mnée which includes cores 20 and 21, These specimens
are also distinct from the shallower cores in that they have
well sox.-ted frameworks and contain much dicite in the matrix,
This lithologieal break is paralleled _in:the heavy mineral suites
by an abundance of garnet in cores 20 and 21, suggéesting a
gz;q\;e-gmx.:ea different fré'm that of the sballower cores.

Fresh sphene 15 present ,:ln,ea.re; 3 a;.,nd 11, comparable
with the upper part‘o,f the Otway Group in the other wells, In
addition, the abqnqanoe of apatite;; in most cox,‘o.ai except the
deepest, suggests a provenance similar to that of the Beachport .
sediments. Tourmaline is present in slightly greater quantity
than in Ealangadoo or Beaéhpatt. but in cores 3 and 8 it is

probably anthigqnic.

The clay mineral assgmblages 4in the cores from this

well are not a&s diverse as 4in the other wells but the following
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- grouping of cores is posibleie
eeoe In core 21, kaolin is dominant and smectite 1a‘abaant;

Ceses Smectite is dominant in cores 3, 8, 11, 14, 17 and20,
RESULTS OF SORTING, SPHERICITY AND ROUNDNESS DETERMJEATIONS

The sorting, spharicity and roundness characteristics
of the samples do not show sufficient variation to form a basis
| for subdivision or correlation of sequences betveeﬁ the wells,
However, the similarity of these.c#amactetistics in all the
'samples suggest; tgat all thé Sedimentp woere deposited in a
aimzzlfa:.ev environment, « |

There is little publiéhed data on deducing environments
of deposition from,framewo;k propefties, but the observgtiéns of
one author (Sahu 1964) suggests that the-chépa;teristics of the
Gambier_Embaymépt sediments examined, conform to either deposition
in a shallow marine environment, or deposition by turbidity

'cufrents. —_ \A(LC»&" e~ \o;:; '.{;» c&() &m\:’iﬂt(f. ,

TRACE ELEMENT DISTRIBUTION

. Generally, thé eohcentr@tion of tche elements 4in the
snmpies;fnom all of the wells is noticeably low (Fiés. 2 - 6).
Kaiangn&pq No, 1 has consistently_iuwer concentrations than the
other-weli§, |
| Comparison of the trace element determimations with
§ubliahed.data wunld.inéicate that the~e§diments esamined were

not-daposixed 1n open marine conditions,
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In general, the trace elements appear to be distributed
randomly and do not Mcterize the sedimentary units disting-
uished from clay mineralogy.

Horéver."although the trace elemoents aré not suitable
for corrslation purposées, the patterns of distribution of some
of the elements may be useful envirommental indicators;
especially Qh‘en mie reference points are available,

In this regard, phosphorus has a relatively high cone
centration below core 23 in Mt, Salt No, 1, coinciding with
the more marine part of The Upper Cretaceous Sequence. Thus,
as high phosphorus content may indicate an oceanic environment
in the vicinity of upwselling currents, it is probably an environe
mental indicator in Mt, Salt, A similar high phosphbm content
is found in core 8 from a marine sequence in Geltwood Beach No, 1,

however, the high concentrations of phosphorus in the lower part

of Geltwood Beach No, 1 and 4in the upper part of Beachport Neo, 1
do not delineate known marine sequences,

Chromium follows another .p'attern in Beachport Ne. 1,
Here, high chromium is §3800~1ate.d vith dominant kaolin 4in the
two loﬁer' cores, but as this association is not reproduced in
‘the other wé;u.a it probably has a local environmental signi-
ficance not defined by gh_e present well distribution,

jS:lmi.lm':l,y, the increase in silver, molybdenum,
strontium, and significant decrease in manganese and vanadium
below core 23 in Géitwo'ed Beach No. 1 coincides with dominant
1llite in the clay minerals, but this association again is not
roproduced in the other wells,

In addition, tlie high vanadium and zinc content of



core 9 from Mt, Salt No, 1 49 possibly related to the dis-
tinctive type of marine esqvironment under _wh:lch the trans-
| gressive Bahgallah ‘_Folrmation was depobited,

Other anomalous .concentra’tiéna are indicated by the
gpeot_rogrgphi.c analyses, but more statistict;l evidence is re-
”ﬁuired to relate these to a particular environment or lithol-

ogical unit,
CORRELATIONS SUGGESTED BY THE SEDIMENTARY STUDIES

Téo“ fow results are available yet to claim that sub-
division of the atratigraplﬁc column and regional correlation of
units by means of the above investigations alone, is established,

However, the sonation of the heavy minerals is distinctive and
the correlations shown :l.n figu:_'ee 7 bésed on the distribution of
apatite, sphene, epidote and garnet, aré quite positive, |

" The sudden disappearance of this heavy mineral group
mast represent a significant change in provenance which
incidental}y’, pam;lel‘a a change in lithology .from the lithic
greywackes of the Otway Group to the sandstones with markedly
fewer rock fragments of the Paaratte Formation,

In Geltwood Beach No., ! and Kalangadeo No, 1, however,
the apatite, sphene, gernet, epidote group is not present in the
upper several hundred feet -o‘f the Otway Group, This
distxridution helps to delineate a un:lt in the upper part of the
Otway Group which, in adéiiion to the restricte;;aﬁneral asseme-

blage, has markedly fewer igneous fragments, and markedly less

fresh plagioclase than the remainder of the Otway Group., The
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1ithological change is also marked on the electric logs in
Geltwood Beach No, 1 at least, by the very pronounced shale=
break on the spontanequStpotenfial curve at 3990 feet
:(Fiéure.li), As the stratigraphic bonndary-bétween the Ctway
}Ggoup and the-?aaratte Formation is placed at 3680 feet (Bureau
Sfﬂuineréi Resources, Gsology and Geophysics, (ED.) 1965), it
is éosaibxe"on the basis of heavy mineral, petrographic, and
Belog oharactetistica; to recognise a lithological unit betvween
3680 feet and 3990 feet in Geltwood Beach No, 1 VWell, Evans
(1966‘§. 25) found in this interval; am abﬁndnnt microplankton
assemblage belonging to the Ascodinium parvum zone, which he
consid@ra to be eénivalent in age to the top of the Waarre NS
Fonmation, |

The eéuivalent-unit represented by cores 2 and 3 in
Kalangadoo No; 1 is not as well-defined; Prominent breaks on
the sonic, and electric logs at 2494 feet mark the top of the

Otway Group, but no marked electric log break between cores J
. and 4 parallels the marked change in heavy mineral content,

as in Geltwood Beach No. 1, (Figure 11), Itmay be significant,
" however, that the resistivity decreases gradually to 2 base
level at 2960 feet,iin Knléngadoo No, 1, in thé same way that
the resistivity decreases to a’ consistent level at 3990 feet in
Geltwood Beach No, 1, ’

Also similarly to Geltwood Beach No, 1, tho unit at
the top of the Otway Group in Kelangadoo No, 1 contains a
much lower percentage of rock fragkents and fresh feldspar

than the remainder of the Otway Group. This sequence in

Kalangadoo No., 1 is also related to the sequence represented
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by core 8 in Geltwood Beach No, 1, by the presence of micro-

plankton (Harris 1964, 1965), which indicate @ marine influence,

In both wells the”grégter proportion of rock fragments
as well as the generally smaller grain size of the sandstones
at‘tbe-ﬁop of the Otway Group distinguish this sequence from
the overlying Upper Cretaceous sequence,

The heavy mineral unit as dofined above is not recog- -
n;sed in Pemnola No, | § br Beachport‘ﬁg; 1, possidbly because all
tﬁe cores examined come from well below the top of the Otway
Group éﬁd conﬁain the apatite, sphene, spidote, garmet heavy
-mineral sulite, However, the uppermost core from Beachport No, 1
was cut 1aés than 190 feet below the top of the Otway Group, so
the unit lacking these heavﬁ minerals must be either very thin
or not represented,

" Represéntatives of the apatite, sphene, garnet,
epidote.gfoup-of heavy minerals are very scarce or wholly lacking
’1n_thg eo?es from.Mt. Salt No, 1, Consequently, in the absence
of‘more thﬁn an accesgory amount of roc# tragmentg. it is
considered uﬁlikely that the Otway Groﬁp ﬁas encountered in
this vell.- |

Apart from the use of the group, apatite, sph§ne.
garnet, epidote, as a whole for subdivision of the sedimentary
sequence, the distribution of sphene plus epidote may be used
fér broad correlation of a sequence within the Otway Group. The
distribution (figure 9) of these two minerals in the five wells
studied tnéicatps that spbene and epidote até'confined to the
upper part of the Otway Groub. corresponding approximately to_
the digtr;bution of Dettman's Paradoxa assemblage., The distrib-

ution of sphene plus epidote also approximates the distribution
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of smectite, with the notadble exception of Penola No, 1 (figure
10), efthcr methods of correlation discussed below support inter-
well correlation of this oiqnmco.

Generally the heavy mineral suites in the Upper
Cretaceous and Tertiary uéqueﬁcoa are too similar for subdivision
or correlation with the present number of reference points,

One éxception, however, is core 9 from Mt, Salt No, 1, This
core not only exhibits the distinctive iithology of the
Bargallah FPormatien, but the heavy mineral frection censists pre-
dominantly of siderite,

Other subdivisions of the individual well sequences
‘are indicated, but the above correlations are sslected because
they inggest a consistent pattern of distribution of the heavy
minerals which closely relates to the provenance of the sediment,
VWhere erosion of the source rock and deposition is npid. a
greywacke with & wide range of heavy minerals results, (Otway
Group). On the other hand, less rapid erosion or more prolonged
transport, result in nore mature quartsz sandstones which contain
only the more resistent heavy minerals, (Paaratte Formation, and
the Lower Tertiary).

The clay minerals, perhaps because of sensitivity to
environment of deposition nndtfpogt-deposttiom alteration, are
not always distributed consistently from well to well, although
zqnatien within each ivqn remains positive, Mt, Salt Neo, 1
shows especially significant clay mineral sones (figure 10),
Below core 9 (cerresponding to the Pnﬁcto Formation), kselin
becomes the dominant cisy mineral with acoessory chlerite,
vhereas in the lower Tertiary sequence above core 9, smectite

becomes equitly, or more abundant than kaelin, and chlorite is
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-ébaent. The cléy ~fmétion of core 9 itself, is unique because
‘it 4s monomineralic, consisting of the clay mineral greenalite,
This distribution of clay ml.ntmis accuratoly fquov-.
and 'pgobabj.i ‘dq;j.naatu the Paaratte Formation (below core 9),
the Bahgallah Formation (cors 9) and the Lower Tertiary (sbove
core 9), Apart from the Paaratte Formation, theseunits are
either not present or not cored in the other wells 8o direct
comparisons are generally mnot possible,
Howo&or-. the Paaratte Foimation in Mt, .Sal_t- No., I,
Geltwood Beach No, 1, and Kelangadoo No, } may be compared.
Kaolin generally dominates the clay mimerals in all of the cores
from this sequence, oxcept core 7 in Geltwood Beach, Canuﬂuently
dominant kaolﬁ Eppum t0o be @ feature of the Upper Cretaceous
sequence which distinguishes it from the Lower Tertiary
sediments above, at_xd the Otwai I_Group below, However, the
- almost complete absence in Gelméd Beach No, 1 of chlorite,
which 1s prosent in all of the cores from the Upper Cretaceous
sequence in Mt, Salt No, ! and Kalangadoo No, 1, leaves an

unexpnined inconsaistency,

alums

Chiorite is also most biquitous in the Otway Group
cores; but the predominance of smectite over kaolin in the clay
mineral. assemblage distinguishes this sequence, However,
mectite dominates only in the upper part of the Otway Group
and 11lite or kaolin dominatesbelow core 21 in the Geltwood
Beach No. 1, core 9 in Kalangadoo No, 1, core 6 in Betehporf,
and core 20 in Peﬁolaz e, } (Figure 10).

. The above distribution of -anecute..,' 18.' except for
Penola No, 1, very similar to the dintrtbut:lon of sphene plus

epidote (figure 9), thus supporting inter-well correlation of



, - 21‘ -

that part of the sequence which ﬁ_.nc).udaa these twe minerals,

Consequently kaolin and ‘smectite appear te have a
cémutont distridbution in relation to heavy mineral distribu-
tion and stratigraphic boundaries, o

It is especially significant that smectite and kaelin
form tho bisia for correlation, as these two minerals according
io Grim (1953), require completely different iathering.-md
dcpﬁ;itionhl environsents for their foimation, Kaolin for
example, may fém;t‘mn any constituents, especislly acid’
igneous rocks, if the alkalies are removed, or if the environ-
ment is acid and the teuperature is mederate, Under more
alkaline eond:l.tionb, especially in areas of basic igneous
rocks, where magnesia is retained, .neatife will be the
alt#mticn Jp'.xl'a‘&am‘b.‘ | _ “ |

The .ax;ouious or .héogg;stmt Ad:l;tribnt:jlon.ot clay
sinerals such as chlorite may be dus to locel variations inm
environment of _'depoa:lt:l?n or diaggnea;a.

Trace elements also appear to be controlled mainly
by depooitionh'l‘ _qpvmppents and thgg'efex:o. are not _auj.tahl.o for
correlation. However, more reference points may shewv that the
more ;::u:é part of the Upper Cretaceous sequence and the
transgressive marine _thgauah Formation, may be delineated by
such environmeéntally. contz;oued slements as phosphate and

 CONCLUSIONS

Generally, the petrographic investigations indicate
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that both #@icoué and s’edﬁantary n&cks were present in the
gource area, The igneous rocks probably ranged from granite to
 aedd vbiban;lés with ‘s'ono— basic igneous rocks.

; . Heavy mineral and clay ﬁinerallan@iyus indicate that
the heavy -nin;r:alltnd elaf aineral 'dz'at'r'ibh.éioni tr&- generally
conntatmt with t.ho liﬁho--tntignphic boundnrios provioualy
coi:abliehod. | |

‘rhe huvy -.'m.ml auenblagos Mparticulur. are |
clonely ra:lntod to tha provenn.nce af tho ndhunt and ‘conse=
qumtly dcfine 11thoxogtca1 cb.angos auch ¥ thlt batvoon the
1ithic greywnekoa ‘of the Gtvay Group and the guartzitic sande
stones of the Paaratte Formation and Lower Tertiary, Where the
boroeﬁﬁge"-of rock fragments is ;f‘educaé witﬁin the Otway Greup
':'.t's’,ei'r.'. the ..)'.os‘s ‘rasistent heavy minerals uﬁ. reduced also,
Consequently although the distridution of the apatite, sphene,
garnet, epidote group ‘delineates the lithological and streti-
gmph:lc ‘boundary betﬁcéh‘thé OMy Group and the Pasratte
F@r_utj.on in some areas, elsecvhere the heavy mineral break
occurs at“the" base’ 91’ & unit near the top of the Otway Group,
which probably had a provenance mere akin to that of the
Pasratte Formationm.

"i‘he clﬁi mineral assemblages are not distt':ibatcd as
c‘bnsiutcﬁtly as the heavy mineral assemblages, due to sensitivity
to d,iffe}rtng weathering and depositional environments, as well
as post-sedimentary dagenesis. However, two of #» clay
minerals which require gogplotely different weathering ana
depositionsl enviremments, appear to predominatein distinctive

stratigraphic intervals. In this regard ksolin is dominant
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within the Paaratte _Fomt:ton, whereas mce?ito is doiimnt in
the upper part of the Otway Group, corresponding closely to the
distribution of sphene and epidote, The lower part of the
Otway Group is characterized by.-dontmt ksolin plus illite
and the abaence of sphene,

Spectrographic analyses, on the other hand, indicate
that the trace slement concentrations are infiuenced pre- |
dominantly by envirommaent of deposition and are not siuitable fer
x“'osidml corr‘ol#tton}

Finally, the sphericity, roundness, and sorting
nuaurement-' show very 1ittle systematic difference which can
be related to other properties of the sedimenta, Comparisen
of values obtained with those determined for sediments of
distinctive énvironments elsevhere, suggest that the Gambier

Embayment sediments are all shallow marine,

IRTEGRATION OF THE RESULTS OF THE SEDIMENTARY STUDY WITH

ELECTRIC LOG INTERPRETATION AND OTHER STRATIGRAPHIC INPORMATION

It 4s proposed in this section to discuss other
sedimentary peimmeters of the Otway Group, and to integrate
‘these with the petrological results, in order to define se-

quiences that can be correlated from well to well,

The Otway Group extends in the subsurface from the
natthcm boundary of the Gambier Embayment continucusly to the

edge of the continental shelf, Only one well has penetrated the
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sequence in South Australia, proving a thickness of 4,271 foet

at Ealangadoo, However, soismic¢ information 1nd£¢ate§ thicknesses
ranging from several hundréd feet on the southein part of the
Padthaway Ridge to as much as 10,000 feet in the Penola and Robe
T'““éh’° Geltwood Beach No. 1 proved a thickineas in excess of
8,600 feekt éonth of the xagnchport-kamlgudoo High,

There are no outcrops of ths.0§uay Group in South
Australia but cﬁﬁtiqgs and core exa§$nntions indicate, within
certain limits, & remarkable degree of lithological uniformity.
The tadiﬁdnts, aa‘describod.in the previous section, consist of
gresn to grey iichie.or feldspathic greywacke and green to grey
siltatone and mudstonoe, These lithologies are cormonly finely
interbedded, but thicker beds showing cross bedding, occasional
graded bedding, siump struchires, and scouring are also known,
The aqdln&nﬁs are commonly carbonaceous with some coal beds and
in situ carbonised plant moots., Igneous rock fragments (commonly
volcanic), feldspar, and Qﬂitﬁz‘nre the main detrital components,

‘-Alfhcégh ﬁhe-dvernll.litholog§ of the Otway Group
appears very uniform it 1s possible to make broad distinctions
based on cuttings and core exaumﬁona. which are supported by
hcavy-#nd.ciny mineral szomnes, and delineated by electric log
or seoismic chaxacteristiocs,

In tﬁis regard, it is noteworthy that coal beds and
the more carbonaceous horizons (figure 11) are mostly confined
in emch well to anginteﬁvnl’beiov the bommdary botween Dottman's
Speoinsus énd,paradpxg.assemblagez. This floral boundary in
turn is elosé1§ re;atéd to & prominent change in spontaneous

potential log charecteristics (figure 11). Taking the



Kalangadoo .ii.o‘. 1 well as an éxample, it can de seen that a
marked change in S.P, log characteristics takes place at 5290
feot, DBetween 5296 feot and 4780 feet a éﬁpattio‘n sone
seﬁarﬂea the complex relief abus, and the generally low relief
with occasional pronounced negative kicks below,

Exaninations of the cuttings samples indicates a much
higher percentage of a‘and‘--;*.one (impossible to measure accurately)
above 5200 feet. In addition, the cuttings aboe 4740 feet are
generally low in carboniaceous material, jubom_- below 4740 feot
and espécially below 5290 feet, carbonaceous shales locally
grade into coal bands and beds, These lithological differences,
although difficult to measurc quantitatively, are quito marked
over thie .hxtomla.

The '-di'pmﬁt‘er survey {figure 11) gives further signi-
ficance to thie interval, indicating dip mﬁe:lons conple-
mentary to the S.R, log character changes, Abave about 4740
feat the dip and direction of dip varies, dbut is predomimantly
. 2 = 8 degress to the southwest. BDetween 4740 feet and 5290
feot, the d:l.p-. varics markoediy in & pattern suggeative of crosse
| bedding, Beneath 5290 feet tho direction of dip changes to the
south, becoming very comsistent in both agimuth and dip-angle,
espacially below 5700 feet. This same sequence of events is
foliowed even more positively in Heathfield No, 1 where ihe:
dip direction across the equivalent interval changes from
northeast at 3900 feet, to & V‘rhbh dip 4in a prébable maa;.
bedded mone, and finally to a definite southwest dip below
4480 feet. Also, as in Kalangadoo, the dips dbelow theunconformit

‘are remarkably regular both in angle and direction of dip.
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' Dipmeter logs were not run :any of the ether l;lll
' 'ih South Australia’except He. Salt No. 1, 80 direct correlations
are ‘xl:ot. péasi‘blb. Eowevar. the S.P. log exhibits a change in
character similar to that described for Knmmeo No. 1, between
2705 feet and 3210 feet in Penola No, 1, at about (?) 3770 feet
4n Beachport Fo, l, and less positively at about 9000 feet in
Geltwood Beaoh Yo, 1 (figure 11), It is possidle, however,

that the reduced relief in Geltweod Beach Ne. | reflects
incressed compuction and disgenesis of the sediments below

$000 feet,

The same generalisations with regard to ,litholégy a8

in Kamd;o No, 1 well are meedin the cuttings from each

of the rmmhg wells, 'It 4is also sig.nif:lfcant that the change
in S.P, 1log chaucteriatic‘ in each vau. takes place
conautmuy Iﬂ.thin several hundrcd t’cet of the boundaty batween
Dottm'- Pmdon n.nd Spac:wauu aaumblages. " The only
axceptaon u in Go,ttveud Bensh Ra. l vell whére Evans (1966)

plaens thia bmmdnry ahoui: 3500 feet Qbove tha S.P. log boundary,

Raterenco- to tho prevs.oua aocuon ahowa marked lgrcc-
ment of the heavy ni.nem sonea with thc ahovo subdivision,
Splume and epidote are found :I.n esch vc.‘u. nholly 4n those cores
taken ubovo the S.P log boundat'y (f:&sure 11). In Goltweod
Beach - No. t. it u uotewotthy thut opidote 1s found as low as
core 21, :l.n aupport of the sngge-ted change i.n S8.P., log
chauct‘eriotica at ubout 9000 feot,

Clay ninemla on the other hand, follow this subdivision
or the laqmmce m a gmoml ny only. Bmcti'e. dominntes

th,x’wougmut tho interval above the S,P, log boundary in Geltwood .
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Beach No, 1 and Kalangadoo No, 1. but dominates only down to
core 6 in Beachport No, l, wheress in Penola 1, smectite is
dominant down to core 20, 1000 feet below the equivalent
interval in the (;‘therf wells.
Despite the exceptions outlined above, it is considered |
- t.hn,t» & good basis exists for correlation across the Gambier
Embayment of the three sequences described in the Lalangadoo
No, 1 well, These sequences in brief arejis
6765 - 5290' Characterized by low relief on the S.P. log, but
| nunetunced by discrete and proxouncéed negative
"kicks®, These features indicate & high pere
centage of argillaceous sediment with local
developments 6f saudy facies: = cuttings exam-
inations support this interprestation, The
heavy minerals, sphene and epidote, are abseant
from this sequence even though they are common
in the sedimoents above 5290', Kaolin plus
41lite are the dominant clay minerals, whereas
smectite is domintnt above 5250'., With the |
sxception of core 7, coal and carbonaceous -
‘a,hale are confined to this sequence, Finally,
the dipmeter survey indicates consistent angle
.and direction of dip of the beds to 5290 feet,
above which the averege direction of dip
swings from south to southwest,
5200% « A740' Defined by dipmeter survey as a unit with highly:
wariable angles and directions of dip, indica-

tive of cross bedding; in marked contrest ®

the sequence below and also in contrast to the

\
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sequerice above 4740 feet. The direction of
dip above 5299 tientfi_s mainly to the southwest,
in.contrast to tmc s“ontix to asouth of southwest
é&p below. that‘ dobth. ‘i‘iu.s sequence 1s also
defined on the S8.,P., log as O; transition sone
between tho low jz"eii.of é'eio‘v 5290 feet and the

complex high rei:!.& above 4740 feet, This

 séquence cannot be differentiated from the

sediments above 4740 feet on the bmls of heavy
and clay mineral assemblages, although the
presence of coal indicates affinities with the

sediments below 5290 feet,

This sequence is conspicucus en the S.P, leg due

to the relatively high and complex relief above
h7ho feet, cuttings exsaminations indicate that
this represents a much bigg’er percentage of
sandstone, mainly thin interbeds and laminmtions
than in the sequence below 5290 feet. The dip---
meter survey shows eons,fl.déabl_e dip variations
which could be due to local cross~=bedding -

(7 small scale) within this widt. The pre-
dominant dip is to the southwest in conformity

with the underlying sequence,

4740 - 2494+ Sphene, opidote, and dominant smectite charac-

terize this sequence, but coal is abaent and

‘ earbonaceous material is genersily less abun-

dapt in the cuttings from this interval than
from the underlying sequences, The top of the

sequence at 249k feet is marked on the electric
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47ho! ‘,-‘ 2594 loge by @ sharp incremse in resistivity, and a
(Contd,) ‘
negative shift of the spontaneous potential,

Cores 2 and 3 from the uppermost part of the 4740' -
2ok dnterval lack the apatite, sphene, garnet, epidote group
of minerals, suggesting & different provenance for this part of
the sequence, In addition, the thinly laminated and thin-bedded
agpect of these sswnta together with thée presence of micro-
plankton in core 2, 'aiso distinguishes the interval between
2494 feet and 22060 feet (figure 11),

For the purpose of simplifying \gubaeguﬁent discussion,
the symbols &, b, ¢ and 4 are given to the above seﬁuencu‘ as

followese

Unit 4 - represents interval 2484' - ?3960' in Kalangadeo No, 1

Unit ¢ = " . 22960 « W780¢ * " "
Unit b - " " - 47h0r « 52900 ° ™ "
Unit & = » L] 5290 =« 6765 | " @ a

The seguences a&s defined above, are correlated on the
_basis of the above ¢riteria, with equivalent sequences in Penola
No, 1, Beachport No, 1, Robe bore, Comaum bore, and Geltwood
Beach No, 1, as shown in figure 11, It is realised that these
criteria do not constitute & basis for a formal subdivision of
the Otway Group, ho‘wever; tho above units appear to have a cone
sistent group of characteristics which atrongly suggest
correlation from well to well, 1In this regard Lesliie (1965 p.
20) describes an iﬁmtie&l broad 1lithologic séquence from the
Otway Riange area and recognises equivalent sequences in several

wells, He also noted that the dipmeter survey in Ferguson's

Hill No, 1 suggests an uncenformity at the top of the lower dark



grey mudstoneé and well bedded, fine-grained sandstone sequence;
as is the case in Kalangadoo No, i, |

In addition, Evans (1966 piate #A) pimces the boundary
betwesn the Speciosue and Paradoxa assemblages about 200 feet
- below an unconformity in Ferguson's Hill No, 1, which would
indicate that the 'nqﬁbncu recognised by Lo,oih (1965) are of
much the same age as the «quim-m a;qumc.ei 4n Ealangadoo Ko, 1,

In addition to the adove correlations the Otway Group
can be subdivided into‘ two major units on the basis of a seismic
nnconfém:l_.ty (Rochow 1967). Thitluncontomity is present in the
seismic time section at & depth of about 4100 feet at Penola
No. 1 Well, corresponding approx:h'tt\oly to a change in angle of
dip in cores from that well (Ludbrook 1963)., There is, h‘onvoi.
no noticeable change in lithological charmoteristics associated
 with this bdoundary so identifiomtion of the two units on this
basis only; is impossidle at this stage, Kﬁin‘nr. the distridbu-
tion of the seismic unconformity euggests that the lower
sequence dooé not persist over h&aemne.htw such as the
Kn.‘langadoo High, Horeéver. the Stylosus assemblage which
although not prume at all in Ealangadgé No, 1, characterises
the sequence 40D feet below the un;:ﬁntomw at Pencla No, 1
Well, Consequently, the sequences described in Eslangadco Ne, 1
probably represent the sediments above the seiamic unconformity.

The two major sequences into whieh the seismic
unconformity divides the Otway Group are referred to informally
as the Otway CGroup - upper unit, and tho.otv'ay Group -~ lower
unit, The lower unit has & restricted distribution which is

partly sedimentary and partly erosional. The greatest thickness
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of the lower un:lt probably excesds 6000 feet in the axisl part
of the Robe and Panoli Troughs., Intérpretations of the depth te
basement in the ortsh.ou seismic sections (Omematite
Explorations 1965) indicate that the Otway Group - lower unit,
perhaps with a c:anfo'x'lngblo— sdﬁnmoe of older sediments under-
neath, way be &s such as 13000 feet thick, The lower part of
this sequence in the offehore uaiion of the R,oﬁc Trough is
faulted againut W&mt near the axis of the trough and the
rmining section wadges out with lecal faulting sgainst
basement along the na,rche;?i. margin of. the embayment, Wedge-out
61‘ thie unit along the morthern flank of the Pexnola TZough and
especially up the flanks of local basement highs is pronounced,
Hev.w'mz" thc Gm,v Group - lower unit nnd;e‘?gaei progressive
tramcation to the seuth over the Xalangades-Beachport High and
the original area of deposition in this direction is unknewn,
| .Thol. Otway Group - upper unit, ou the other hand,
extends right &cross the Cambier &bammst and ie markedly less
affected than the lower unit by the basic structures such as
marginal faulting and basement highs. North of the Pencla
Tteué. the -@par unit is 'p,xi‘agru,aivoly eroded and truncated
tovard tim Padthaway Ridge. Vithin the Robe and Pencla Troughs
and on the Beachport-Kalengadoe high the thickness remains
relatively connﬁatg. varyug frem 3000 to 4500 feet, However,
the thickness increnses to aﬁ least 8600 feet at Geltwood
Deach, south ef the Beachpert High, Other contreol points are
tiot available south of the Baahport—ﬁalmgadbo hi.gh. but
seismic data indicates that regionsl uplift along the contin-

ental margin has resulted in truncation of the sequence in this



ared,
Sand-shale ratios ealcuinted for the Otway Group-
upper unit as & whole, in the several wells are consistent at

about 0.2,
SUMMARY OF OTWAY GROUP SEDIMENTATION

m mor Greflce‘om-“‘cidh:.mt‘:s of the G.n’bi‘o’x'" Eannune
say be convmtmuy di.vidad uwo two unﬁ.t- on th. basie ot a
counic nncontormity. The upper unithnt a widespresd distridbu-
uon and 1is probably c.ontinnm;l v:l.th the Otway Group in other
areas of the Otway Bas:n. it the 1ow¢r unit appears to be cone
ﬂ:nod to nogac:lva areas auch as the Roba and Ponoh 'rrou@xs.
Although the two unita are aepu‘ted by an mconfomity. 1t is "
| convonunt tq incinde them boﬁh in the Otway CGroup at thh nthgo}
because the limited welil cont#a‘ri. indicates a marked cmwityn‘
in lithology. | |
" The upper unit of the Otway Group may be further sub-
divided in Etnngaaoo No.. 1 Well into four sequences on the basis
of wrious aedimmtivy ‘characteristics, The lower sequence
(mf a) 5‘%@‘ x;;sté unconformably on the Otway Group - lower
mut “o;v on .bfno'men't'. and i¢ noticeably less sandy than the
dver’xyhg sommis. cm beds m almost vholly confined to
unit & Mucat@g poﬁﬂps a 1ess 'me- anvironment of
doyol:lt:lon. ; |
Uns.t b is cross~bedded and more n.ndy. with a southe

weatorly d&p. in contrast to the southorly dip of the unit

. -helm_l.“. This sequence prohnbly reapresents rejuvenation of the



A

_to this unit.

- 33 -

sedimentary processes with the development of deltaic deposits
in the northern part of the Gambier Embayment, | -
The sequence conformably above the cross-bedded unit
(ﬁn_&t c,_) also has a velatively high proportion of sandstone and
4s distinctive because ot the prescnce of the heavy minerals,
sphene and epidote, and the general absence of coals (The

notable exception being in Robertson No, 1), Microplamktom

near the top of the Otway Group in unit 4 may indicate an

increasing tirend to marine conditions above the coal-bearing
sequence, lHowever, the microplankton occur within a sequence
vhich is in some ways petrologically distinct from the remainder

of the Otway Group, so the incressed marinenéess may be confined

v
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- PLATE I

Mt, Salt No, 1, Core 9, TS15665, PPL, x 100
Bahgallgh.Fornation. Oolitic sandstone with a
ferruginous cement, The colites and cement are
both composed of greemalite (G), and many oolites
have brown cores and concentric bands which are
presumed to be oxidised greenalite, :

The quartz fragments (Q) are unsorted and generally
angular, though the larger grains are subrounded,
Lithic fragments (L) are of ferruginous material,
and are angular to subangular with a coating of
greenalite, ‘

Biotite flakes (B) are subrounded, probably by
¢hemieal action, .

Siderite (S) forms the matrix in pebble-like areas
and occurs as a mosai¢ of uniform grain-size,
Scattered siderite grains . are present throughout
the greenalite matrix,

Mt, Salt No, 1, Core 31, TS15674, XN, xhO

Upper Cretaceous dolomitic sandstone, Well sorted,
angular to subrounded quartz grains (Q) form a
moseic in which sparry dolomite (D) is present as a
patchy cement, Some quartz grains have secondary
overgrowths,

Geltwood Beach No, 1, Core 8, TS16113, XN, x 100
Argillaceous and chloritic greywacke, Quartz (Q)
is the dominant framework component, and occurs as
angular to subangular grains with a moderately
uniform grain-size, .

Claystone fragments (Cl) and green chloritic and
glauconitic grains are numerous, Plagioclase and

‘alkall feldspar fragments (F), contorted mica

flakes (M) and carbonaceous matter are moderately
abundant, The matrix consists of fine quartz
and clay,

Geltwood Beach No,., !, Core 9, TS16114, XN, x 100

. Greywacke, in which the grain size of the frame-

work components is relatively uniform. The
quartz (Q) and feldspar (F) grains are angular

‘to subangular, The plagioclase is particularly

fresh and is & more prominent constituent than

in the greywacke of Core 8, TS 16113, Numerous
very fine-grained igneous rock frngmonta'(RF) are
present, Other framework components are clay-
atone fragments, rounded green chloritic grains,
contorted mica flakes and ferruginous and opaque
mineral grains, The matrix is mainly clay, fine
quartz and micas,
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PLATE 2

Fig., A

Sample taken from Core 12 (Otway Gp.), ODNL
Kalangadoo No, l. The section is perpendicular t6:%edding
of a siltstone with a grain-size of 0,02 to 0,06mm, Dark
grey carbonaceous matter emphasiZes the small scale current .
bedding, Note the small dislocation of the bedding along a
plane, dipping at 60°, '

Fig. B

Core 25 (Upper Cretaceous), ODNL Mt, Salt No, 1,
The sediment is a carbonaceous fine quartz sandstone with a
clayey, possibly kaolinitic, matrix, The main features of
this specimen are the irregular or lenticular nature of the
bedding, and the common presence of sand "rafts" which cut
across the bedding, )

Fig, C

_ Sample taken from Core 9 (Bahgallah Fm,), ODNL
Mt, Salt No. 1, The section is parallel to the bedding.
The specimen is a distinctive dark green oolitic sandatone,
-Quartz and rock fragments form the coarse grains which are
unsorted and range up to 3mm, indiameter, The coarss grains
are commonly rounded, but the smaller grainsizZes are sub-
angular to subrounded,

. The fine dark gréina in the photo are formed

. from greenalite, the same material as the groundmass, Brown
material which forms the nucleus of some oolites and also forms
concentric bandsis probably weathered greenalite,

Fig. D

' Core 18, BPNL Geltwood Beach No, 1, The section
is cut perpendicular to the bedding planes, The sediment is
a fine grained greywacke with concentrations of dark carbon-
aceous material in many of the laminations, Note the approxi-
mately parallel bedding in the lower third of the photo and
the well developed foresets with long bottomsets near the toff
of the photo, These bear a striking resemblance to sedimentary
stmctures in flood deposits, illustrated by McKee, Crosby,
and Berryhill (1967, p. 838 photo b),



Ze . ~®
Il 2

< ." .
oy

NS
L R t" 4" &

PLATE 2




ETONPRY VoA b

=

@3’:3 STRATIGRAPHIC SCALE
2 bren QUATERNARY Homo sapiens
R, ,‘i'gf gg] PLAISANCIAN Homo habilis |
6 (uaesl . [l ZANCLEAN Prehominidae | £
| w | [ MESSINIAN -8
it & |w TORTONIAN Formation of | < &
i 8 <|.|5| SERRAVALLIAN the Red Sea E
Z i 5| LANGHIAN Subduction
" | S| BURDIGALIAN of India
3 : A'QWUITANIAI\! _ under Asia .
- Anthropoids | @
L w
i |29
& Separation - | £
8 of Australia |2 g
.§ m from Antarctica g o
.D-_ y Mammals £
65 flourish
Primates K.
Formation of f;
4 \ 5‘ i the N. Atlantic g:
) | Disappearance
100 (NIAR of the
3 Dinosauria
e and the
@ﬁ Ammonites ‘-é-'
'« o
Flowering E'
141 ; plant_s >
PORTLANDIAN Formation of F
KIMMERIDGIAN] the S. Atlantic | ©
160 OXFORDIAN . Birds
CALLOVIAN
BATHONIAN T '
BAJOCIAN: 0 - :(: ” T
76 AALENIAN g 2
TOARCIAN " $& ]
PLIENSBACHIAN E w 6’
SINEMURIAN -. l w
195 HETTANGIAN- -
Mammals ‘
i Dinosaurs
5 I i Breakup of
230 S 1SA ﬁ l 2 Pangaea
z | THURINGIAN
E [SAXONIAN 5
280 & AUTUNIAN _ Conifers §
i Reptiles Ej
Z =
e Insects 55
345 5 =
Amphibians | T £
360 -
Ferns 2
310 Bony fish »
o
395 x =
i [
Terrestrial T
123 Plants z<
435 i - <5
; Shellfish | §
: Q5
g w 8
i B é (4]
s o
it
500 £ =
=
Shell-bearing 3
animais

- e s

NE



PASCAD20
Typewritten Text

PASCAD20
Typewritten Text


FIGURE 1 - MISSING


PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text
	
	FIGURE 1 - MISSING 

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text

PASCAD20
Typewritten Text


Sayouy  0f 90nP3Y | . >

S i
) L0000 € - — JUNS SO RSN SRSV SU —— R - R R
o _ |
O ,OQQ,OP < — B i S R s e i ] e o s o e B s TP e - UG I - SO U . UV -
T ¥
s w : o1 e — i e e T S o S N e e - e e . . I - e e ~ - R
8 1000'0L ©3 000€ - - ] |
I Q.
‘.JOOOM A JE T U P DI [N S - BOS—— eat.\(gz o A e R A S S [P, < o e e ot ¢ e ¢ e - - et e U . _ - R

SEMI-QUANTITATIVE

MANGANESE

OTWAY BASIN

009 S e . - S — — - e . - -

o 1 L =& L L R B S N S R R

ooz b & L f o R - R R
m MW m | P —- -— fﬁ-— | | | ‘_— |

ooz 4o . ) B : A . | o
00t - JEIEDISY USRI S e i oo e < s et i e s < Qa1+ s o+ i 8 2 o e i o 1 (RPN p— -r e e e o i e e L 54 et e e e e o e o o it 4 s

OON PO SN R S P [PPSR SRSV AU S S S i o s - . o s o s s o s

LEAD

o

'® Spectrographic analysis by‘,C’}.R_‘.Hbideri,

i
:
|
i
H

PER MILLION

-001

CHROMIUM

W L 00T - o . S SO IR - B — e e e e e e e 4 B
O
<C
M OO —‘ UU— - - T s+ s e i — s
] -
X ,, -
007 S R N e e R S [ ST SIS SO

COPPER

SPECTROGRAPHIC ANALYSES ® IN PARTS

CON PO NSVt SN TS U U SRo

ZINC

AVERAGES OF THREE ANALYSES

05~

NICKEL

H
1 "
--......_....,..- PO S
i
S
v
IS

-
|

b ~ , _ ,
) , ‘
4 0§ SRS S YU S — e ,
N i B S
m R n B = .
R I EE R — — ” . - - . . ] N
e
< ,
o Ao by . ) - . I S . _
3 - | . B | B S
E = B - m | - | | , W)
S o I - : - SR - O <L
o ~ Ny
m 0t _— - - e : s- B S nD
o0 , ’
I = = = BN = m . | = n
SIVHINIW AVID: * 4 | _ @v
w L WaHIO  bos— . . 3 N i R S S
MO NITOVH - , ..m W
. l in B . - - m m N [ ] _ NG
O _ B M~
m c ~d
< LT (G e e R - e - e e e e [
&
o - - ~ O
m ] | B B = - = || - 0
3] .
: ~
M WIAYT QIXIW 05— . e S S e e . D . N
o | = :
m - N | - - n - | Q
. ve . - 4 . e S - . n B
< JINOTHD  loz b — —— — . =
= - ! | | — _— 2
< | .
= g 3
= 5
Z JLLDAWS 0§~ - S B I o - e - e e e i | i < 0
< ,
3 n N N
s : - " - Ff
m X
v SNOYDIW T P % B - R I m, vy
NYHL 5531 _ ~ | 3 W
IND¥I | - i - e . B S - R . nH
LHOIEIM . _..- - _ Wi Q
| | | [ | || | Q
NOILVIVA | . ) I R e g i N N —— ™~
SSANGONNCY A R i S U U U SRR R et e T ) e e e e o N —
w, ONILYOS 3dVHS MH ) I B N B B I R I e m
2 40 v | - . IR . I B e ] N
w h& szﬁvmmwwﬁuu -7 - ,-t ............. - ‘ I;..»!tﬁ»f..l!.!t:\;&){? e e o ot e e i M I - R e e <t e e J— e v e e e e e e UNTONS U
s wm PR - L ; T - S T 5
) w SSANMINS b7y SRR S S N . . : U S e R SRR S— M
m“l Y m o O w e e oo - e (;xi 1»\‘{,&)\.!‘.3 . R PO - SRR — - P— e et s ot o < a2 b oo s e 5 S5 o o s St e ot o i s s o s e s o o e s 7
U LNIIDIH43OD 80~ N e . I [ — : - B e e e .i,;i! [— [URPRISNI  S— - S
W\.w z -9°0 N R " e e e e et e e < el e e e e e s e e e . . e IS /
=5 _ _ | | 1 Q
w o ONILYOS gL - — [ SN NSNS S SO - J S S N - : e e N R T e
[ % 40 - L TR TSI SR - . . . e e o oo e e o e et et o e et et et e e e o - e+ e e e S 7
mm IN3DH430D o ] , - - , R S ~ . NS SN T N
<, N
S eeew || L | e | I L I D 3
S NI 3ZIS o ,\ ; | ~d
NIVHD J
L N ~ P - - — .
- = = N | | - r&
RN St IS SRS : i . L — e N SR e A
MFOOH&W .:},3 « YT B I - R
. :ON . B A e = - E— - Jo— S 7
0 - — | | — || - B
YO — W
ENECECRN IO I e ] - R <
0 - [ | - e ] ~ R N
- c:o¢ - E e — - - - e rraerd H
TEINNIC T P I B I P I I R P o , B ; - - ] Q
o —— || - |1 -? . Q-
R ) ) L - 1 . e ) O
e P ; f - S
- 00T - e e e e i L N S e R o - . e e e e ; nH
SRR S S PR P i S . Ny
o - n | ia , »
v GEHE e et B e i o e e [P S . o I S p
JLIN0O0YE 007 b ‘ ; o o i VI\/
. ] i ] R B W
~d
mt:.hgm . :,VON B DU S SN SRR SO PSR SRR S SUSUR NN ST SN s . — o M
- e b [ S I o
M 8 o : W
} ANNYWNOL | ) e T e T e e
e L . . .
Z "oop - - m
=z aaannoy | - 1 -
V! O ::ON . - - e . N ]
> 13 . 1 u
< 15
wd 0
T |z
W 8] Og - —
o L _ . e —
& | v¥aanng {o o 1 1 R o ]
0
13 :QV - . e - e
2| qaannos b — _ N R S \ ) . _ ) ;
m LU 00T e e - JU— I
R S - gt s e N— ou— o “ .
N oemm__wm M m B - - || m , . .
M . w o e e e I T § - —
wi i D S R S S S R D L
O | wvyaaHn3 | ,
BN YL TSNS SIS S - X N
f | - R A— . B . [ |
$INOY4O ) ] e | - B ] - -
DILINDYMW o I B , - ) S N
- . . - [ ek
| I [
mw D O(ﬁwo — im0t mimi o ani a e -fimm ores s  B PO o s e N N & e T e TTLLELLELLELEEEEEEETETETETETETETET B
- , B I N o S <t
DILINDVI-NON e B N B - 1 T ] k=%
« . . J A _ .
o L o~
_ | O
ILIMAd e — R A
. :

N4

N4-b
N
N

QUANTIT
—~ATIVE
QUARTZ
COPE | coNTENT
— 5Y84/1 — R

COLOUR
(G. S. Amer)

— 5Y5/1 — R

— 10YR3/2 — N ——
-10Y5/2-l~f—-~*
.
L
-
i 4
H | i
|
C
t H
{
T
i ,
|
i

—56Y5/1 — (B -
— 5v6/1 — [
|
—10Y5/2 — N
— 5v6/1 —
]
i
L]

— bY4/}
—5Y5/1 —

PETROLOGY
siltstone
argitioceous
sorted  argilia-
carbonaceous,
tine sand-
carbonaceous
rock
and fresh

? zeolite.

plagiociase
of
siltstone
carbon-
lithic or
greywacke
plagioclase
siltstone

ceous sandstone,
aggregates

pilotaxitic

fragments
fresh

and wavy irregular car-

fess
Haoceous greywacke
fresh

bonaceocus laminations.

material.

DESCRIPTION

Argiliaceous and chior-

Dark greywacke with

Argillacecus greywacke
with rare pilotoxitic rock
tragments.

Very argillaceocus silt-
itic greywacke,

stone with abundant car-

bonaceous material
Argillaceous

with abundant
Fine-grained,

Argilloceous
with sparse narrow lenses

of

Poorly

Fine, sandy
with wavy irregular cor-

bonaceous laminations.

Very

argiliaceous,

stone,

Argi

|} 2000 —
~— 3000 —
— 4000 —
e 5000 ] with
6000
7000 ——
1—8000 —

Argillaceous greywacke

with fresh plagioclase.
Argillaceous greywacke

Slightly silty claystone.
with a little zeolite.

Qceous opaque grains.

greenish-brown clay and
teldspathic
with

plagioclase:
zeolite.

Silty
mudstone.
rounded

some

DEPTH
FROM
SURFACE
(FEET)

9000
— {0000 —
—1 1000 —

CORE
NO.

3
4
6
7
8
9
|
13
t7
—19
21
—
28




Coarse, poorly sorted

20— || greenish brown caicore- |— 5YR6 /2 — (NN —— B ——— "
; . 1| | ] ! ! ! | ! !

‘ CALCULATED RESULTS FROM CUMULATIVE e - o ' ’ I
PETROLOGY HEAVY MINERAL SUITE SEMI-QUANTITATIVE CLAY  MINERALOGY , SPECTROGRAPHIC ANALYSES INGPARTS  PER MILLION
DEPTH QUANTIT . FREQUENCY CURVES /
. { ¢ v .
, . Y RCO o U ! ‘ :
CORE | FROM ~ATIVE = o CLEAR ZIRCON BROWN ZIRCON o . N - e L.l oz | 255 S o . i B AVERAGES OF THREE ANALYSES SEMI-QUANTITATIVE
COLOUR w % ol i @ ) - 3 wi = ';‘j C} i ' gz Z L£ 5 ) 5 0 5 ot o o % - = < Z ‘;f b > O r:(ﬁ
NO. | SURFACE QUARTZ = o 2 T < 2 < 2 < = 2 = Z 5 < £ 0.2 | 0wzl ouwd | B8EC T &zQ = & S & Z
’ e o < Iy, oy it . - pd & O 2z < o 9 U Oow U O O = U O W ox - Z x =
DESCRIPTION CODE z 2 0 z 0 o 5 o g > = 5 < Z & Q AR SsE| 255|282 85 ¢ 58 F g g & - z 2 g & . | ,
. : a a = > 0 5 Y = A S = o l
(FEET) (G. S, Amer); CONTENT 2 Z 5 <5 7 5 T 5 2 = = < 5 & & <V % F & 9l g L& v 3%8 $ ¥ 2= = 5 2 Q £ » | BORON | COBALT | GALLIUM | NICKEL ZINC COPPER VANADIUM CHROMIUM LEAD MANGANESE PHOSPHOROUS
S Amel : : S : : : 3 S %18 5] e:58 5 : * 03
s i * Wl O
P i H i T 1 T 7 T 3 v 3 o ¢ re ’y 13 T 2 i 4 7
T ¢tz = [ z e e s > = [os = B S = = : N = g e = & = - o N T O © N e ® o < < o @ < o =] o < < o 2 o < P = = = S = g8 8
o - R - T ? o= IS ’O = 2T 9 e < z O F = < R o z - @ N z C? s @ : < - = = <« - - 8 8 ™o N0 OD.\O «© o~ — - - R (] vy ~N T (Y2 Ly (% o~ Q o~ 3 vy s 8 SQ % !f:,’?:: 8 8 8 [ Lol < < o2 <2 = & <
- I 3 hsz%szs**s%:;@ g @hgz = 2 2L & 2] & €[ % 2 &8 %[ 8 ¢ SE 2 9 S S 2 - TSI TN T TT T T | | LI PR - o - - v S 2.2
000 | L o |y — ‘ S B ——}- ; | - - P— 1 ———8—— M | % R
t ! cecus siltstone, , 5\{84/1 : i j P L o , b C Lo IR R | ; | ‘ ii ~, | 5 j ! § ; : g A //i‘
i | t | Lo | Lo | L L Co I R * « P b | | ; i | ! f <
| | | I L b | o . | | ; 8
| Lo i ; [ b ! i | i o Lo : ! L : o ! L L i [ ! 1 ! ! ! { ! ~ : |
< ‘ « ‘ . L ‘ o ! f L AR N . z R > ) ! § e ! a | | ! | z : |
: | b ‘ [ Lo ; ! Lo | ’ Lo b | Pl | Do | ‘ | % ; » § %
b o
5 | i | b f L | P ‘ P f | | ! 3 ; > f ' | f | f‘ ‘ L
L ! - - | : TR : i | L | | | | | o
; f I — e — o R R A1 e —— | ——
ceous siltstone. : P ! 1 ! ‘, L b C o ; | ;s | ; | ' §
. o . ! IR o SRR | | ‘ : ! ; ] f o
o I | . | o | I . | I | . | o
P > ; L : % | o ; | ; ’ : f ! !
Lo 'f ! | 4 .’ ’ Lo | | | | | | ! f | i
: ; | ! : ’ | 1 L | ! ~; f : s
—-2000 — L L e | | i | | | | | | ; | | |
: [ : ! i ‘ | ] i | ‘ | : i ; : i
! * o : | | ‘ | | | L ; ; § i ; , ' i f ' ’ i
‘ Fissite  dark  brown ' ; . ; | [ l i | 1: | ; - - - - - - . l . ' l ; ' l ( | ' ‘ .j
5 argillaceous siltstone, R o | ; e | l P L , | ! - ) ‘ ! ; | | ‘ : ! ]
IR ? | X | ‘ P | i : |
IR B - | o | % S | | |
: P | P | ; % : ! i
; Do P f i !
b f | , , P ‘ = i ;
% i ) i ¢ { ‘ i i ; | : . ;
Pale butf, poorly sorted | n | | | | | E 5 ; | }‘ %
e | tovms/2— — z - - - B} -
8 protoquartxife. ﬂ}YRB/Z - ‘ i . I I ‘ l ] . - - ' I
3000 — e | | | |
Dark green? green- | ! ‘ j |
9 alitic  oolitic  sandstone »-—-MBGY4/] : . } ' - - : I ! . l ‘ !
with siderite and pyrite, ‘ ‘ | , i | g
! : i ! { : |
! ! : i ; ! t |
IR | | | | |
5 : : 1 : | { i i ! : i H
Well  bedded  dark | ; i : | ; - '; | ,
SO SN (U e ol 7Y REEE FRES i | , - § - n—E— ’ ¥ N | e
stone, ’ P | | [ - i | | *
P | ‘ | . i % 2
P - ~ i s | ; E
Lo | i | | | 5 | !
' —— 4000 — | | | f o
; | € : i |
i ! ‘ , X :
Pale grey-brown, fine i o i ’ ! | | | ; . I | |
|| G P | — . B - l ——1 ' . : -} " m J— — .
13 fithic greywacke with silt- 5Y7/1 ! P | I 5 ; | I ; : , l l { |
stone rafts. 1 Lo g | | Lo | Lo ; ! ? ;
¥ . . H i i i ¥ H
i 1 | ? , ; | , j
! by Lo i : | | : ; | ; | c,)
! : i | i | i i i ; i } ! ) Q,)
: ! | | ! i ; . | i |
Interbedded (coarse & ? o P \ ’ ‘ : ! i \Q
fine) carbonaceous silt- ! i ‘ ‘ Do e ’ i ; ; i i i ' j S
i i 2 : H ' 1 ; i i H ; R i ¢
——]§——} ————————] stone showing current WBYRB/’[ - ? - — ‘ i ' : l ' - . ! . ! ! z
bedding. ! ; i 5 { | ~ § { !
? x [ : % | | — ; ; e
7 g SEEE . — R R R I - — =
EQO0—1 cemented, fine grained 53/ ' ; ) , ! ! , | ; : ! ' %
‘ protoquartzite with fel. [ | i ; ! ; o % | : é ( | | !
sitic rock fragments and A ! N C ﬁ Lo Lo \ Lo i ; % ; ; S : i
pyrite. b ! Lo Pl : Lo Lo | C i ; , ! { j j
] : | { i i ! i : i ! ! ! { ! I i
i | Ly | i
, | ,, |
i : i
’ I

ous protoquartzite,

Poorly  sorted, poié

‘ I i ! Lo ‘ ! o i { ]
é B % | P i [ | i |
! A ‘ P t | i
~ I | , | ’ | | | i ! t 5
| RN | | | | | | | | i | Q
' RN | . | | | S
— 6000 — | Bl | | | | | | | | | =
: ! H i i i ' R
! | t ! ; / i | % | : | ! {
Z i | s Lo ! i | ; P ol [ \ j . ? b | | { | ; QD
; i ’ ! : oo : | » i ' P * i | j | = L (A , P ] j ? , i : f s
H ! i : i § i ¢ : : i ' i { { ! H i i H : H i H ; )
Interbedded proto- | S j { A g 1 . : | | i | ‘ ; b : : ! g | \ : %
quartzite and carbon- N4 ! s (N Lo P ! " o o 3 | % Co ! R ! : i . % !
2 S e g | - ————— - | ' - -0 B - ———) -n _ ) ————
pebble-like  bodies  of : C P . " | ol Lo D o | ; L ? P § ' ; ‘ : i »' L |
. H { H i | i i : N § i H H H H £ H i H H B i 4 i H H i ¢ H : }
paler sandstone, possibly 5Y8/1 ! S 2 | ; j 3 ‘ ; | A ; j | N | Lo 5 ! § ) ‘ | % ; ; | ! | %
; ! ! ! | ! | i i i ] i N | i ] ; | | j :
scour structures. | L ! ' ; x, ! ! ; | ’ : | | 1 Loy | i | ; N
! j ! % | | Lo 5 | | | ; ‘ ‘i v ‘ ' |
; ! ' i : ] o [ | ; ! i : Loy ! ; E ‘ !
5 s ? | ; § ! ‘ ; | f ] | | ; |
| | E ’ . % i I |
3 ; ! ! ‘ ;

| ]
;
|
|
|
|
|
1
| |
| |
m

green-brown protoquartx- ; ) 1 : N | | 4
~ ite with siltstone rafts and — - L - ! ; i ' L
25 7000 showing graded bedding 5Y7/L _ ’ R ; ‘ i P

. ] ! i o : ! i i
secondarily enlarged o | ‘ ; b ] b ! f | : :
: ; ; t : { : H ; H 1 ! i
quartz graoins, : ; o o . Lo ; ! | ! ! i 5
; ; ; P ; i I ! ; i ; i ! ! | | :
‘ ! = ; ' ol i | : Lo Co ! | i ‘ ! ; ;
H { H H i i H H H i H
Lo | L ! ! f P : ‘ : : % |
P j ‘ : | s | | | | | i i
| ; o i I b ; | * =’ # | % g !
} i Lo ; . : | ! ; : : :
! ; . S ! | b ; j i ' i ! s :
i | ‘ b | Lol ' P | ! ﬁ | | : ;
! | f P Lo P Do O | i / | : | ! %
i {o! 3 P | : * P P A P i : | i | ?
: . b i I i ! : : i
. ‘ ; i @ 3 i ; ; : : | | ! i ! ; ! i ; [ i ) : i E
! ; oo o i ¢ ! [ P b i L | | i K i i ; i ! ! ; i | i !
H H { H H : ¢ i . | £ H
L i P ! | | [ Lo ; | : § : i Lo i ! | j * » !
v : b ; | L b : 3 ; ! . . v ! P g ? ! i 1 ; ! z .
I vicouial B ‘ — — | —r |- = L - } 1 - n 1——B B —— |
g = 5 ; 4 ‘ B i e 5 ¥ i i H i
3 y ¢ ! 4 - T T ! 1 i I :
28 -8000 dark grey sandstone. N : ; = ! ! ! ; ! - L P ! ; ; ' ! | , j Z ! ‘ ! ! .
, : N | , , ! j | ! | : \ ! | | ~ s i
i‘ Fod I Loy o 'i Co I | ? P z ‘ ’z ! | | o , ! ; f
; cod : o ! C ‘ b | i | ! i ! ! | ! . ; i
H | : i ; ‘ i i : . ; ! { i i : § i ¥ ¢ ; :
P Lo ! ( ! : P ! I ‘ : ; j , ! ! :
{ L oo : i ! ! ! A ! ! i ! i : ! ! i ' !
i ; { : i i : : : H i ; H H ¢ i
~ P | ’ o t | | ! i A ] i ] i . ! ; ! |
; ! ! ! [ ‘ P : i A P A I ; | : ‘ : |
] P : A f j o | b [ ! ! ! : f P b ! ;
! Lo | «, : ; | ; S ‘ ! ! ; ! { : | i ! ‘
f { i i i i H i i i i § : i : H { :
; A | ; b | ! I o C ! i ! i
! S | i ! | i ‘ , ! I ! | : Co i ; I ' | ; ! f {
Lo i | ﬁ ! | | o @ Lok | % Lo | , Co i | ‘= | : | |
o | ? | | K Co , R | ‘ ‘ x Lo | ; | | |
i | j | i i i o ; * [ i % ! | :
B Lo | i ' , ; o | o . o R ; ~ ] ’ | f |
NN | | | | | | | | | o n | | | | ' | | % | | | |
g Lo s | : % 1 | o Do - ; r: | P | ? f é f ‘ , | ?
‘ o o % = : ! ! 5 ; | % L : o i : ‘: i ‘ ‘ ‘ ~: a | f
| f ! ~; | ' i i ~ ; s | s [ ' ; * ! z « e > | A
— 9000 — ! ] L ’ | ! | ; Lo ! ' P ! : b b , Lo : X i ! ‘ | i !
| | a Lo s | , ‘ ! ; § c Do ~ § o Lol ! t ~, ! ‘ ! ‘ | i f ’ |
! ; [ i : ; ; ! : | Lot ! i ! ! : : I | : ! i | 8 ! ; :
{ 1 H 3 H { | H H | { | { ! i ! } 1 ¥ ! i 1 : i | ! ! i H } ! : % | H H
* | | | | 2 ? | z ‘« Do ’ % ! ‘ { : i P | i 3 | | |
| | l | | ! P 5 o , | ! | , . P ! L | e f ! ! ! |
. | : | s | Lo b | Lo , oy ’ s | Lo | | | | | { | I i | | ‘
. . oo o P : :‘ | i~ ; Lo = b ‘ ] ? ] ' ; ! ! Py i 5 ~ * % !
Greenish-brown cal- ; S Lo | ; o | z P ’ : ~ ! f | P j ; f ‘ , ; , ‘
. oL [ R ; i : b ! ! P : i ; ; ; i | i ; s
carecus rotoquartzite - . L | ; ; ! | ~ L % t s ; ; | o I S ; ; - ; - f SE s
3] : ; { — et ; : . : : — , . ; } : ~ S : : ~ |
, with secondarily enlarged Co oy ? j : ! ; ‘ ; I | ; ; j s ‘ ; ' % ; ! L § ! ' , ! 2 i | ‘ i |
. i l ! ; ¢ : ! i i ; : i i H { i i i i : i : : i ; | ; | } :
quartz grains, § R ol g : | i o i Pt ‘ i : i : i ; ; j | Pl i ‘f . i ‘ ; i i : ‘ , ‘ ! j
z . L 2 L ‘ Pl ! ‘ | ; * b 5 ; | : P s ' ! : B | ; | i | § | |
i ; o : | ] i ; i ! P { ; o : : ; i i i : : : : ; i | ; :
| : ; i “ a B § | L . - | ; | ? ‘ ‘ | ‘ ! | | | ‘f
| ' % | é | | ' i i ‘ , | { ~ f Lo Lo | ‘ ; ; i ' | | { ‘ |
| f : ! 1 i | | 5 ; ; ~ ; P | i . f ! | : é : | ; ‘ | ; ’ : ‘ ' . :
, ; | ; | j ' | ' ! b o j | | ' ! | b Co AR B , :, i z P - | P ' ! : f % j | ! ; ; ! i ; : ' |
Dark grey interbedded | ; ! ! I T ; i [ ' b ; P . I (I T R | f ‘ L | ? , o ‘ ; g ; " ‘ i i | f : v f
s ! : : : : ! H H i : : i ’ : ! i ; : : ; : H : : : i ; : ; ; ; i i { i : i ; i { i :
coarse and fine carbon- : oy ! Lo ! L i ~' j i S ' P Coob b ; Lo | ‘ E { cod .k ! . : ! | ~' ] 3 ; ! ? ' ! . !
s o, A i H : i i H H i : : i } . i : | i | | H i i { ; : : H H ! : H { { i : i H y H . . i J H
54— 10000 | oceon ot |y — - N ‘ - - e | e | e . | . - 2 — e B l e | s
o o ! ‘ « ! , S : X ! " x ! ! » . : ; T ! T ‘ T ; ' ; ? » f f ; ' ‘ ;
rare felsitic  fragments , . 5 Lob - ! : I ; | ; o L A T R ; : P ! P : R x i 1 ; f | f . ; > ' , ; /
. : H : : ; § i i | i : ; ; i i H { ; ; ; : : : ¢ ; i i H : i | i i . : i i i : H I i : : ¢ . : i : : :
and possibly scour struc- ; , Lo : . ! A o b ! I | ! S T R Lo ! b i ! S T ! : } L i ! ! | : { | | 3 z ; | ; ; S ! ‘ i
| . : : : ! : ; i | : : H ! ! ; § i ! : ; i | ; : ; i i : ] ; i ; [ ! ; H i : ; $ : | : ; ! i | i ! : ! i : : . : ;
tures, i Lo : P : I (I § ; | co i | | A L ! i { i : ; ! ; ! f g : i i i i : | i ; s ' : :
% ; t : : . i ; i i i ! | i ! ; ! | i H ; d : { ; H | i | : M- ‘ D l L b H § | | i (;; s g B o g g }n i b RH 3d
i i : ; i ; : ; ‘ : : ! ¢ : : : ; { ; : ! i i : ; ; | : 3 s 4
t Lo ! I P | I R [ I A P I , ; , | ! EC StOCk ] AUSt. inera eve opment ab. i : , CoL | j i { . o {.RC“@Q?{?& TE analysis Dy G Joiden ;
‘ : ! Lo Lo P P cod . ! N | | A i | j Co | i , ‘ i ! Co ! ! ; j | ! | ~; i ,i ; ] ~ : : ! ; i ' Lo £ "
: — | ) o P Co b poob P ! A z’ i P ‘ ; . | oo L ! | | fod i ; : ' i ! | ! : ! ; ! ; j ; } ! | j ; ; i |
! 1 Lo o o L L Lo L z | e ’ i L i It ~ ol Ll k b z | 4 f~ ; ﬁ | ‘ i : = : b : o o . s sy s * ' 4
! i 5 ;. i e ; i : i i | i & A ke H : i { : . H b o @ g

THE MINERALOGY, PETROGRAPHY AND TRACE ELEMENT DISTRIBUTION IN CORES FROM O.D.N.L. MI. SALT NO./ WELL | | | e
1 | | L67-102/4
OTWAY BASIN FIG.3 5hs



PASCAD20
Typewritten Text


y

1< SOUII  Of DINPBY ]

~
<
<
I
™

Ade

/67-10)

OOO.DFAA . . o NSNS SRR SUNUNUI SR SUEPUPIR U S SPSAp p— R EE . JE U DN e e

I

ML

-000°0L ©3 000E

PHOSPHOROUS

000t < B
r .
- e - | e e B g = ] B

OOO ns s et o Awm S eh s e 8 S 5 ool i o o s i Qs s o o 3 o s b s e R I S NPT PRI S e e T SN . . . DN O St e

F/G. 4

SEMI-QUANTITATIVE

OOV [N SO NP IO W UPURINIIUNIUISSISUYS: JVDTIPPRPP PSSP O PN

MANGANESE

A

BASIN

LEAD

Q7 WAY

P

B0 A S E e S TN ST T e B . SN . . R . . = . L

001 o B h , ; e

PER MILLION
CHROMIUM

-004

VANADIUM

COPPER

00 e e e e s i et s o wmnsb s o+ i e . L O § T L B e e B b e e e e e

aOON - NN [OUDY N o R . = . . B . . B e e e s et ea—— o RO ———————————

SPECTROGRAPHIC ANALYSES ® IN PARTS

ZINC

001 b s e e . EENSUNEN S RPN N ¢ e e o B e e e B o IR . . e e \.fs:., O

AVERAGES OF THREE ANALYSES

- om SN S USRI . . . . FS U S . 3 . B - v S

NICKEL

xom. . . e PR e e g B . R o L T S e e s e T . PR [ e el el e e e e e e ‘A P—

GALLIUM

COBALT

) O.V e e o i e B e e e o B e - . «, ) ; E, o il ‘, , ) R F R I o e e e

KALANGADOO NO.! WELL

Y e m—— . e e e USRS S I . NS e

BORON

i
L.

STVYINIW AVTDA

|| | ]
O<m YIHLO  $0g - I WSS SR S oy . , R . ] ;
4O NIMOWY - \ |
™ s m_ m ® 0= N |

LT PPN R E— — U T B R S

!
H

pment Lab.

J

4m m\f<l— Q mxwz Om PSR SIS W - e e e < ot s e e e e ST s o

gowéf ;,3, %;,zaix
0T - -

|| il : .
, -
SNOYDHN T _ O
; ; W
L e T T 4 - st e et e o e v R+ b 1 AN o T et A o e raf A Sl st At s b i e i i s PUIDTI ST e ot v s e e @+ e e e e e ot e e v » £ _
L1

1]

-~ JLNOTHD

i
H

I
-1

I

i

Aust. Mineral Develo

1

IN CORES FROM A.QD. A

SEM!—QUANT!TA?NE CLAY MINERALOGY

NVHL 5837

IN3IDYAd
LHOEM Y% -

szwummﬁmmou <,m. —‘ *I S— - PURINPSTIORIN -S U - P R PR : SO O SO, Cmin a4 s U S - e . .
t. Q" [ USRS S RSN SNSRI S D 8 i e on B i e e v on e e e e e B . e -
NouwivA [Tl N
SSINANNOY | 7| - e - . i...f --; o - T — - R - R
a OZ:N&OM w&/QIm . mw r - .$§E?,\ JEIPRS STV I FE N SV 8 e e d e e B e e e n o e
uoﬂ - 0. w‘ et o s o s 1o - < e i e v et il s Sttt e i . oo 7 s o s e . Sttt e, Sttt kit 1 vl . s o et b, bt i A v emge 8 <tiss vt 4 10 waat smamiere smerei s ke e oo e e s et e mines <t e - e S B - i . - [

i

IN3DI4430D NP- -; .§ I S - . B . . B S

SSINAINS FLo- * ,,,,,,,,,,, - R e

IN3DE30D | M%*z%- 1 - L Y e
i | | B — R _l

10 G i e e e e e s e B

|
INIDH300 |7t - . - t ‘ N R -= - b e e ]
SNOYOIW | B D R ) .
N 321 B HE T e S e S B
NIVYO \ ,
IDVYIAY 00L A b b :,i-.a B .

3100143

B e ST TR EEVSVEIUNEUPVP PR SN o e

FROM CUMULATIVE

FREQUENCY CURVES

CALCULATED RESULTS

i
- i

INIH4S

LINYYD

JN [P N, [ SO . i e et et ool o e o o i 4 e+ 1 et e

7
o w2
&
s
|
. |
i
i
i
i
3
b

L0 ! . ”
oOF : 5 S S

31iLVdY

F1L00YY

THE MINERALOGY, PETROGRAPHY AND | TRACE ELEMENT DJSTRIBUTION

\Q:,.ON ,,,,,, . J— - R PR ,:NAY [, e A i e ]

e o e e 25 B = i g B, i e e s st e s oA it e e s vt < oot v mnin | e . et st +r o]

e et i i e st b et s e

3LNY B - BN N ) B |
I T Eepe—— J $|; PRSUREES SR SR SR STV S — 5 I - N N e e e o
0 i ] s |
A e — - e e IR — R W - S SRR SR e
antviynot |, L ) I N I | T o
0T R - - S —
| i i o I R B I R R R
0 S
¢ SOV s e S— e e SOV IO S s . e - - - - et e s - J— - DO

G3IANNOY

it @fgx‘,ﬁb

:c o 4+ - . A, B s A A Y o . T T T B ... SRS

HEAVY MINERAL SUITE

BROWN ZIRCON
o
!

IVYAIHNI

ST — J— . VUGN KOS OO U [N

s s bt e o o e [N S SO UH SO OV R e B A S S DUV UGS VU S VU

d3aanNnoy

CLEAR  ZIRCON
x
u
i
2
-1
i

LAATECTIEN . SR SR RN N B I

S3NDVY4O -

UC;wZU(Z . chN . e e e RTINS N,

SINDVAO BN I WU S N I S TR S SRR 5 o o

DILANDVIW-NON

: o COV . ” e o [ »F, [ VIUURUTI IO UUI U : S JRNI FO U P SOOI SO ) e e e B e e ! m
o ¥ — . U U ST SRRV SO T e e R L i
ALNAd o0t w
N W07 . JUURS VUSRI SRSV SO ST S P
O .

QUANTIT
ATIVE
QUARTZ

COLOUR
CODE
hY6/1

and N2

~5Y7/1

(G. S. Amer) |} CONTENT
5Y6/1

—and N1

]
—56Y6,/1—
— 56v6/1— [
— 5v5/1—

—

|

] |
—5Y6/1——

—5Y6/1
-—bY6/1
—bY7/1

lithic

felds-
greywacke with possible
sorted
proto-

siltstone

with fine carbonaceous

lenses.
well

volcanic

rock and abundant car-

volcanic
bonaceous material.

3
5.

bedded
feldspathic

PETROLOGY

fragments and

compacted

possible

fragments.

DESCRIPTION

Fairly well sorted and
Lithic greywacke with
siderite and possible vol-

Lithic greywacke with
canic fragment

Fine argillaceous sile-
stone.
Lithic greywacke with
of

Feldspathic greywacke
with some graded bed-

Argillaceous

Calcareous
quartzite similar to grey-
or

wacke.

Lithic
greywacke with possible

Fairly  poorly
massive lithic greywacke

pathic or lithic greywacke
with common frogments
of volcanic rock and car-

bonaceous layers.
volcanic rock fragments

and siderite.
volcanic  fragments and

fragments
zeolite,

ding
Well
with
volcanic
zeolite

- DEPTH

FROM
SURFACE
(FEET)

2000 —
— 4000—
——5000—
—6000-—
—7000 —

CORE_
NO.
!
3
.
5
6
7
9
I




IN PARTS PER MILLION

SPECTROGRAPHIC ANALYSES @

AVERAGES OF THREE ANALYSES
ZINC

00T

00}~

NICKEL

oS-

GALLIUM

COBALT

[Vs] [ —
D 00001 < — - S :
S e
i O = OO0.0W A - T G ot 2 ] .I.% e
W 1 = o
< 3 00001 ©Y 000E — SU—— e B O
= T L
0.
m 0 S —— S S - S I SR m
< | B m
Q &
IMF., F&L » OO@ . © s PR RO SN S N - . . P R A . B "
[N i . —
wy z wv
Mﬂu OO¢ FR U OO — - I SR R - PRS- - - — - ‘IV....I 1
zZ m‘
< e - . R R o
S 007 =
'd N | | B = v
I
o}
O
L Q07 e e o e . S N P
0 o
< o)
5 =
OQ ﬁ o o 2 s et e i - VPSR  SUUNEEPIIS SIS _— - SIS U PN . C
)
, Q
P.). | | .M .
5 “ ®
Wv <OON e e v s [N SIUIRN R - s i s 2 e I - R e+ s
: |
¢
H OQ»« e e e e . [ - R
U
m OON s e e s et - .
a
3
< QO o e s
-
o L 007 - e [T U . bt ot ot 2 -
L
0.
Q.
O
C - OO—\ e oe e+ 2ot s e S i e PO S

!
i
|
i
i
H
i
:
i
i
i
}
;
;
i

-

N 1T L -
R L — R I N .
- AN = [
STIVYINIW AVID _ *
oL ¥IHLO 4 05
YO NIOVH = B
>
% .
& S— el e s el 2 o [PTIOR— PO - - ot v+ e e ot e e e b .
Y 3L 0§ - =
M -
= e wen - - -
pd =
> £
o YIAYT GIXIN | 0§ s - et o %.:
< 3]
U N e s o w .
LOF - — S, . e e e R e — D e
L ILNOTHD b TR N U R R NS N
= W - - me
< “ i | “
. (3]
- c
N m‘h‘:l”vmzm xOm. I — e e e e e e s 2 e e e e e Qs i ®
< p
-) .
Q — ﬂi
= 5
p
o SNOYDIW T <
- ON . - . SOOI 3 e
NVHL $ST1
INIDYId :
0L —t- -
LHOIEM - .
: I A ) 1
IN3DIE4300 | 8F e e \
ZO_FaQ\”x(\/» e e e e s
SSANCANNOY -
L | |
=
TK
< ONILYOS IdVHS
eed
) 40
2 .
= IN3IDIH4430D
U
>
P .
03 SSINMINS
o
i O 410
S U. IN3OIH430D
b~ Z
e 4Ad
"
g o ONILYOS
i
“ 10
D F
Y IN3IDH5I0D
T
<C
e
D
O SNOYUDIW
< NI 3705 -000 -
(9]
NIVYO
mmmv/.\‘xw\//\ YOQW\ ——— e s e 3 o - Bt el st e e e et Bt e s . e - - ——
n | || .
1{350? . - UUTUIUIURUNSUE SE - I S e e — - e e " s
3100143 T 1 I S
:ON e e s - - O e N e e oot e - _— e e [ e
o - [ |
CTO@ . - e s ot e 15 e r e J S e s - S S P - s orar
INIHIS - I
~ON‘ - . p— S S S - - o . JEU—
o [ |
1% ,O¢ e - FUNERVNY SH - DO — . . - e e et s st e
1INYVYD . . i I 1 )
CON s e e o e e o e -4 - i« P
0 - ] § 1 [
:;Q¢ oo e e — S . - -4 P S - - - R
JLLVdY . ; B ]
.07 e — .
D W
. - op e i T - - |
Iipoo¥a | . o B 1 N N
0T - e ! 4 ]
0
Ok - R
Ly _ , ]
wJ FD « 07 — I RO JUT - — . S - EU—
rTm 0 . i o
> P B -
_ - - ) S U T R R S
. INAYWYNOL |, ] ] - ) S
<X L i} . y . i} ) i
o
W . ..:O¢ - pu - e o b v v it s
. N . ) . A
VV! O Q3aNNOY o007 e s - .- e SN S—
< e . B . SR S
T | ™ 0
z Lo
W :O‘V PUTT— - e e - e e o]
w - e}
TvY¥aIHNT
o ;,:ON - - - — N
0
Ok ]
i} . R SUNNE DU R e -
Z | a30NNOY | . - ) ]
(W}
N 0 -~ e [
o L0F S -
{99
O | 1wyaann3 I
::ON P - o - - — - - - S S
o o - -
$INOVLO i o
DIANDOVI Lo oy )
;:(,ém e - . A %
0 ... R, Lo
Lok - 1 A T —
SINDVLO
ILANOYW-NON | .07 o
0 wae s K || S | A
H 7 o
0 o
ERREVN: L
0T i
o ¥ <1 S SN S S TN SPPTSTIS S
0

ATIVE

008

QUANTIT

QUARTZ

CODE

COLOUR
(G. S. Amer) CONTENT

Y1

|

|
3
)
=
LIS
e
(F o]

hY6/1

N7

I3

i

i
o
T
jose]
e
LY

PETROLOGY

DESCRIPTION

(3

feldspathic

Srity
lithic greywacke.

feldspathir

greywacke.

Stlry

g;‘fk
lithec.
hihic

or
with

feldspathic
some volcanic fragments.

greywacke

Argillacecus greywacke
with a fairly low frame-

work /matrix ratio,

bedded Hithie

Well

greywacke with consider.

able vargton

in frame-

Very grgidlaceous sile-
stone without plogioclase
the  shallower

{unlike

work / maotiix ratio,
cores) .

DEPTH

FROM
SURFACE
(FEET)

1000

—3000

~—4000 —

CORE
NO.

10

Reduce o inches—

SEQ.S. BFACHPORT NO./ WELL

PETROGRAPHY AND TRACE ELEMENT DISTRIBUTION IN CORES FROM

THE MINEFRALOGY,

O7TWAY BASIN




i i
 fner e {:j

A

HEAVY MINERAL SUITE

CALCULATED RESULTS

FROM CUMULATIVE

SPECTROGRAPHIC ANALYSES * IN PARTS

PER MILLION

E.C. Stock

i Lo

‘Aust. Mineral Development Lab.
i i ; | ; i ;

Spectrograph
\ |

!

ic analysis by

j {

‘ PETROLOGY FREQUENCY CURVES SEMI-QUANTITATIVE  CLAY  MINERALOGY
DEPTH QUANTIT - = - :
| = CLEAR  ZIRCON BROWN ZIRCON 4 -
CORE | FROM coLour | ATVE . T o . 2 " . . . . . |5 ol gle Elgz: Lz . . % £ 0« 2 AVERAGES OF THREE ANALYSES SEMI-QUANTITATIVE
‘ ‘ P ud = W — = = [ u Y = b w
= 5 - o) — Q = w = = w w - Oz £ Z = pa = S < z = = r 2 1 O = = < w .
NO. | SURFACE SESCRIPTION CODE C%UNATF;LZT < 9 ¢ 3 : 2 z 3 = = o = Z 5 3 29 |2sE |85 |89 |2k 288 g 5 o 5 2§ E
a. - zZ 2z < — 7' ~NQ [ o ey i o [T Vo= 4 - . .
(FEET) (G. S. Amer) z 3 <3 = 5 0 5 = @ = ¥ 5 5 & Z 05 3 S 2|2 ¥ 58 #)|3%¢% R z z = 2 5 x | BORON | COBALT | GALLIUM | NICKEL ZINC COPPER VANADIUM CHROMIUM LEAD MANGANESE PHOSPHOROUS
g a = ) 4 = U U U I o O 5 o
; x T ! ; T T 7 ‘ T T 1 T T : T T N T ’ T Y Y T T ’ T T T T ! 18 ! i ! ! ! ' ! i I R B i 1 1 L 1y i ! !
IOOO < ‘:? [ }.: :: :: o < s :\; :‘: \:; | o :C o i o §§:C S o ::\ :; :: :: o ’ :: o :L: z': E = 8 § ‘: : : f g g i : : : : : f : : ff \9 (C\D( 8 g g 8 8 8 (C\J} g (?4 g uo“» S ‘% ‘%m § § § § 8 § ‘8__ § § § § § § § §
2 TRRY S I & ' e 2 R R 0?29 2] 2 2 2 = 2 2 Q = ! € B | o | ; ; ; | f © S e ¢
. : P [ i . . | i | | i | - A g
i A | Lo j : : : v | ' Lo 1
| P ‘ = b s . | ! : 3 A
N o | L | | S »
E j ! { H i | ! i ! | 8
Sandy siltstone frame- i R s j : - i | 2
work/matrix  ratio  1:1 f | ‘ L h _ .
3 rock fragment and feld- 5Y7/1 - - ! “ . . . . - ——-‘ ' . . . - -
spar common. b : :
g i
~——2000 —{ | | ,, |
= ;
i ‘ i
i
|
|
o
Argillaceous  siltstone f — |
-8 claystone fragments com- §———hYR e - — , : _—r - :
5t5.5/1— | - - - i 5 - R . X N " — n — -
.
I ? , ; i
—3000— Lo |
Lithic greywacke high | * | N :
framework/matrix  ratio  § e -———-—-— : ; - - - - - ' _ |
a with volcanic fragments. 5Y7/1 : [ . ' - . . - ' - - . ’ ! . . ‘ .
_ . 't |
Argillaceous  siltstone 5Y8/1 - ' ’ ' ' ; ‘
e | 4 e rock fragments common j——  — -- : —-----—-— — . . . . . - ‘ . ;
little feldspar I - ’ . . f ! !
—4000— | |
SEPARE i O S M — — - | A I - - 0 " . u i " i B
Calcareous lithic grey-
A —— wacke rock fragments
20 and feldspar common. 5Y7/1 ; - ' I l - _ - . -.._._.
Calcareous proto- | L : ?
— 2l quartzite quartz grains MSYB/O_BW . E I I ' .
undergoné secondary i !
enlargement  microcline 2 | i !
|—— 5000 —| present. ' (

G.R.Hoide:n

; :
! i

THE MINERALOGY, PETROGRAPHY, AND TRACE FLEMENT DISTRIBUTION IN CORES FROM O.DN.L. PENOLA NO./

YT VAJAY

DACIAS

VARV o

fes

i7¢

Reduce 1o

" 1671034



‘ o
A
? i
- : REFERENCE
=
= | —E
= 7 e I
S ALY, L It
= 3o o @ e "5 s b . i -
i > . » . )
o RO N Ao I B N e Apatite _ _ _ . B
Core Number 3 8 P 4 17 20 21 7
N /
AN Sphene _ _ _ _ _ _ _ __ _ . N 7/
S\
oo s\\
- AN
= Xy
f— Garnet _ _ _ _ _ _ __ _ _ . e
= N 11T | T v
== N RN
fol %\«\ - .‘a; ‘. /"f/ ;f/z/
= No, e rrr s MR A
<t A\ ECRAIS I counryes I PRSI BN CHN
L‘u \ :‘ . :‘ ., :»,.0 ‘t'o‘ i : Y :::: s
s AN PR I RN I R0 I e Fraen Epidote . _ _ _ _ _ _ __ . L ___
\\
Core Number 1\’\1 2 3 6 9 [0
\
RN >
i \ ‘\XGQL o>
N - L
— S 7, 507wz >
. 1 \ . I w
= | 7 40+ , &£ ©
= | "D , O
L \ \\ ol / < LLs E
= | \ V% — iy I B et O 20402 %
= ; 5 7 i R , 23 %
— \ . / ***** » - a ., e A - % e m x | .
= LA RSt I B I PACEN 0455 o
' 1 i H P i PR PRI LI D EEIT s D EA R i gz o
Core Number | 2 3 4 5 6 7 9 10 | 12 0~ OE <
[ \\ t
W >\§ o \ » Q-;»
= ! o 0O V%
el IS
t::g }E 5 NN "\
v xU Q\\ Q“ *\:'L
o e [ ®Q AN O K8 et
=2 V(o & G N Dokt
S 518 RN 77 |
= o, " \ RN I -
=] =D AN \ IO e |
g \ ‘\‘-\ .l .Q‘l." '. T
o § \ oIy, y
v e N
= 1 l SO i ﬁmm“* Ll s e e —————— Zrezz 1 PRI I F::] )
< T \
Core Number ~1 3 4 é 7 N e 17 19 21 23 27 28
' \ ' — "”‘":‘::':‘::__‘M.W | .
\ T T e,
\ - e - —" ———
\ T — -
N ~ _
— \ ———
) N o~ - _ B )
o N\ T~ —
N T
\ o
\
N
% | ] mmééi | — = | , = = L 1 e == o -
Core Number | | 3 | 5 8 { 9 [ f {3 [5 1417 20 ot 23 £25 ZB,I { 31 N 34 | { {
= = = 2 = = S S = = S 8
67 —¢ K. A. Rochow Asst. Sen ior Geologist SA Department of Mines

CONCENTRATION OF “  ©. SPHENE, GARNET, EFIDOTE. IN CORES FROM 5 0. Wil/s

L OTWAY HASIN

s
O
<
0
©
o

- 676854
. ARde. . B

- zoer



DEPTH IN FEET

PENOLA No. 1 BEAGHPORT No. 1

KALANGADOO No. 1

'GELTWOOD BEACH . MT. SALT No. 1

f E @'
i t
b ~ Apatite Sphene Garnet Epidote rare or absent 1Core |
Core 3y ==--lll, L |
2000 ———-~ Core 1] ~=<I 77 T Core | T YCore
) ~~~__1Core.3
4000 N o ACore - C.:(.).rf * ‘\§‘..?:..-','_.';.1.;.C.9re 8
| Core 9T\
1Core 21 AN
. : . \ .
Apatite,Sphene ,Garnet,Epidote common \\'..
—6000 - RN N S e
Core 12 o
N A\\
‘e AT
\ .n
- 8000 S B o —
\\
\ '.
. v
\ .
10000 Ry
.. ———— , e e Y — )
Top of '‘Otway Group ............ Core 34
1Core 28
»-..12000 - —— —— - b e e——— —— e e - —
67 —693 K. A. Rochow Asst. Senior Geologist S. A. Department of Mines

FIGB . DISTRIBUTION OF APATITE, SPHENE, GARNET, AND EPIDOTL




_DEPTH IN FEET

PENOLA No. 1 BEACHPORT No. 1 KALANGADOO No. 1  GELTWOOD BEACH MT. SALT No. 1

T ¢ v { ¥
: o | ! :
, i ! | '
: ........... | i 1 f
ICore 3 ! T b . !
- 2000 Core |z, OP of o, - l ' ]
| e T ey : ' Core 8
PCorellfo__ o Toyy Teore
. y TS o‘rgq\ :Co(Z:ee i; Core 4 " " ' EP‘dIOte
] ! Pecian,; m3-Uimbloge | ) ] only |
4000 : Ossemblage ' |\\Core 7 TCore 9 j,Core 131
)N
: i \\ :
. | \
_ i \\ :
6000 . AN - —
_ : | \ [
. ¢ \ t
: : 'gl. \\ :
= ‘N - 1
- 8000 : & \ - R
o \ .
EI; 1Core 2I E
e \} ) i
| < r\ ' :
10000 | HAY -
b\
. A \
A \
] Y
. ] \
. : : ' \
—12000 - —— I _______ Distribution of sphene + epidote N A
67 —-693a K. A. Rochow Asst. Senior Geologist S, A. Dg;po_‘rtr.nent of Mines

FIG.® DISTRIBUTION OF SPHENE AND EPIDOTE

OTWAY BASIN




DEPTH IN FEET

| |
Lower Tertiary E - :
R P L | SMECTITE + kaoUIN,  yCore |
Lower rCore 31 ' Core-| - ‘
—2000— Cretaceous R O =S Rl i Core |
Core | "=~~~ Core 2 . Sl neal
| ~wa_ ~<Zt~._1ICore 8
< Core 6 e ST .
' ~-TCore 9 - harn-<Core 6 ~Core 9§
4000 -~~~ 1Core 10 yCore 7 __1Core 11
_— - = ’I . . ..-\..... Cm ek ee m e e - .\_.-_.___. o . - - .
Core 201 __- . . SMECTITE A, KAOLIN'
Core 217 . - BN 6 DOMINANTI "y DOMINANT
. ILLITE OR KAOLIN DOMINANT “~o &ore \
. ' - rCore |0 . % |
L6000 e BN - | (o"'-'%
A Y . N
1Core 12 | e
N ~ . o
~N A
. , , N Q e
: N o (é
-8000 Cie e e — 5,
. ‘ M o0
| N 1Core 21 "o %
\ Oc " \!‘
| -Core 23 v ;
| X . | |
| \ . |Core 34
1000 N . o | i e e ,
) ) \ - .
Stratigraphic meiwamel boundary ......... . .. S N
‘ . .
Clay mineral boundary - |
R A : 1Core 28
;__12000 s e e T il .._.\Tu-... U
| _ .
. : . . . - \
67 —-693b r A. Rochow Aisst. Senior Geologist _ . .S.A. Department of Mines

FIGIB., CORRELAT "~ SEQUENCES BASED ON CLAY MINERAL ASSEMBLAGES




 WELL LOGS SHOWING CORRELATION OF SEQUENCES WITHIN THE OTWAY GROUP

ROBE S.E.0.5. BEACHPORT NO. 1 B.P.N.L. GELTWOOD BEACH NO.1 A.0.D.A.N.L. KALANGADOO NO.1 - 0.D.N.L. PENOLA NO.1

Reference pt. 127.5% above sea level Reference pt. 3|’ above sea level Reference pt. 30’ above séa level Reference pt. 230’ above sea level Reference pt. 209’ above sea level

{

Fhom log by = i |
e = = e | |

SHALE =

S
1
. - == ] SILTSTONE™=——eke e = e300/ !
Blue-grey with — | 1300 Blue-grey to e T 1{5‘3700 Interbedded and Siocea s easd — —— feldspathic,
fome thin S greenish \ Core interlaminated ’ st carbonaceous
imeste - harly [ ] GREYWACKE ?glouconitic, g ERCIRE ore MUDSTONE, , BRI e ? and argillaceouys o T
oI Grey to slightly 4 SILTSTONE ST e

micaceous and 7

S carbonaceous. L
= Core @ Some pvrite *

— — green-grey fine
=L 400! to medium

e TSTONE =~ =3
AND S
MUDSTONE
' Light grey, some

ond z R GREYWACKE
medium - PREVIVACKE Sh EEEE e Green-grey, fine
grained. uartz e . TTTTLTLTT u

ond rock »—:___v:”—‘,‘_‘::_‘ A ek RS (o) C 0 _Af:'_.”.___M -7;; [_L..H..:__:: graiMd' Quartz
fragments ,. e g1 8% L Sl GREYWACKE ) bttt | redominates
dominate, but T ] GREYWACKE T T Fine to medium 3 SER e o : ’ t feldspar and

carb. plant
fragments.
Below 525’ the
' siltstone and
mudstone
becomes more
carbonaceous
and some thin
coal layers.
Colour grades to
green-grey below
900’ .

Mr 1200/

=== (a300)

=L 14008

b e e el

= = ] fragments mostly R [ e e T T ol o] feldspar and - ST cloy matrix.
I B cloystone Ond = - = = e = ?eu'g;;)zc’rbl"t some 7, ) W L .. VO‘CGniC rock } .
' 5 Unit d
S sandstone : = 5?:“:_;‘:'::_": =\ olcanic e ————— = e g0 — Muscovite and n 't MUDSTONE
Core @
reenish Grey-green o= B Feld \ : pyrite and mica
S thinbey [T ' =- R . eldspar in core SILTSTONE carb. piant
Grey, slightly

. SAND .
Greenish, fine, feldspar is T T Fine to medium, grained. Quartz e rock fragments
___ R sericitic siltstone £ - — — 1 2200’ . o T fragments are
e ] Sorhe dolomitic _. 7 T Q‘OUCOHIfe, A g
| le0o’ MUDSTONE -l = = ] fragments. Some | ] carbonaceous S — AN TONE
SHALE . i —— — AND T e o e Ca.rboncceous , Mmatei g , ~———w — S“. S ON
GREYWACKE
remains Light grey,
micaceous and mostly fine
pyritic Sifty grained
subangular to
subrounded
feldspathic and

argillaceous.
Carbnaceous in

with pyrite ="} 1500/ common. Rock % - ] dominantly ~ -, S 3900 is dominant but g ***’ 2700! ‘ are common,

| T T . L claystone and v common. Some

Blue-grey to — T SILTSTONE = o mt—_n:‘iu:*—i—:'ﬁ':— S ] 8% material IR Core @ 'ocy 'X\ﬁgSTCNE Green~grey, some

o A

with thin bands E——— ?Q'bon- F:'O”* ..g,_;? T e e : 8 is noticeably - . T

of pyritic [l | f ragments, P e

QrgFi)iyloceous T T 1700 Occasional pyrite ___~. 8 SR S S B more. weathered
‘ ~ ] —Tn i R A s and in lower L

sand. Some thin i = concentration RN

iimestane bGndS. L — 2400, thon in lower . et e
cores . -

GREYWACKE
Core @ 10 Fine to medium

\4‘\\’\~\’~ ,
I
} 1
| !
|

~

:”:“:fi“: B arained quartz is C gort, Some
oo T - dominant, but ense grey

2500' s 3%  clay stone

limestone bands.

B _— fragments and
o 1900 e feldspar are 4300
. B common. Some LT
F— — — ) - biotite flakes LI

and trachytic
fraaments

Tt PN S M Mo
!
;

“n R
s WU N \_,\/\/v-\,\_*.f-\"\_'\_'\_,
M l:“:x: :
D R
| {
! 1
i

e — GREYWACKE
~ _— | 4400/ Grey, fine to
T ' medium grained. - _ ]
Tt Quartz -7 e

. - - predominates L
.| Co re@ " but feldspar is 2) el

r

i

g

113

i

L

g

W

4

R

3

a1
W\,\/“ W«N\ML W MM‘\)MW’M

-**i:”_f’:_ Interbedded and X
— = == 2000 interlaminated ‘{f

— — greywacke <.

2
T T siltstone and g
N mudstone as Ty

— = above -

2700! SILTSTONE
AND :
MUDSTONE

common,

\'\'\_’\«’\‘\M\”\._/\“‘\,\"\"/\ e A
Il |
{
11 |
[.. ]
RN
b
\'\.M w
i
i ! I I T B R T PO R B R IPE I B Rt | A S DO
ey i BRSO ST TN S S R D B SOR A R
P : II I Bk R SRR RNE R : ".'.55‘-.‘:"-".~.
L j;f IR TS e R IS I B T
QU
o
-
o

interlominated
greywacke,
siltstone, ond
mudstone

aos above

A

t . 4700! pyritic. | “*1}

Occasionally
carbonaceous. s

. '\v\

N e

- — — — =3 Light green 119 — T T :
— Te siightly KR i /) 5 Lyt
[l m:caceous and
o ] 2800 co.bonaceous | — ¥

— P— P ' ) ) 2 i t
— - — —} 2200 . R —
- - RO , T T ‘|/ 5
it AR MUDSTONE R
Elalialinll ) - and somewhat L et I interbedded and %

v

W

UPPER UNIT

/

b e e e ]

b e e

(\

Wi

/\/\/m\ NN~ ‘s
Ay

i

N

b — - e

¥

T 2700

e

o P

Mol

C

A

fr et e e

ST 28000 _ B
p— ' Grey, fine to
- - — — medium quartz ‘

T dominant, but
— e o — ] 2900* _J feldspar and rock
- - tfragments are
b - — ] common. Clay

ST matrix commonly
kenlinitic

‘GREYWACKE
Grey, fine to w.

medium grained o :
quaortz . - g
dominates, but
feldspar and

T

[

__ - ” — 5400! | il T ‘..‘1'.,:.'; _,.__ 4200

- T 7 3000 IR P e —_— T
Ll [ e T T rock fragments
| ] IR < . are abundant.

Fragments
derived from
volcanic rocks
are occasionally

abundont -
jr‘
k10 LA —

A J'\__,\,\/\/’/‘J \v\_,f M~ \//,\ j\j\-”\\vv)\,\/v_,‘_w/

—.—. — —+ §500! Interbedded and
“““““ interlaminated

: ~ greywacke,
S siltstone and

. ‘Paradoxa_/ ,Assemblaée

SHALE R
24 2900 v

Blue with traces — = ] r— —

of lignite. Some o © SILTSTONE

4
\\J’"\\Ja
|
i

|

iy

I
i

" Jense LT T AND : mudstone as - il 2an A ”
{;?:f:i:;us coal. — ] MUDSTONE v above e < Spgcaosus Assemblage

Some thin —_ .= =1 3200 Grey, some mica
sandstone bands and

| carbonaceous
__ :”:;—T‘".:“".“_“‘ matter. Plont
. remains, some
] coal bands and
— .| 3300 laminations

“memmr e L 5600

| SILTSTONE
AND
et D l MUDSTONE

ie e '
Grey, slightly L
carbonaceous. :
l ond commonly

[ e e e e

L 5700/ [T T 45000

calcareous plant

| ]

]

i

\\,.» N\"'\wﬂ‘)‘\ /\\_ PN }\%r’\”\ \'\'N\N"\V"\"\}\m\[\\"’\lﬂ‘{ V

i

|

|

|

ERg— i Ml remains

= e 3m! | |
=l Core

| | | i

\

\ I 4
/-'\-—\\;\W\,J\f\jw
H 1 T
EERREN
I '}
i til
}1 L
{ {
P |
|
)!1 }

I 1 ; Y
|
\

Ry ‘occasionally
' . ’ pyritic and
micaceous

IS RN AR

R | o seoo!

"
1
N
“\,ﬁ\L’\'/m \\ \*J(
B
]
|
}lz |
&
i
l
l
W

I
|
]1
(-
i |
W ~A \\,—/ N
|
0O
o]
=
¢ ]
o
1
~
A
\
y
i
1]1
L
d[ﬂ

SRLIREE e 3500

w
g
\
i
32
LA

— 's) waliinlibs
— - - = (o) -— s —— - ,
| ‘ T g 1% % T Lo ¥
o ‘ . ”*— ‘:1 ’ c”/( - Hw j . :-‘ '1: . » 2 ‘ 4 I ::
SHALE - ] 36000 | < > 6000 @ (7550) SILTSTONE ; - e
T $ WL LT
Blue-grey, hard. | T T T ‘ o MUDSTONE < : ‘ LT
ritig b)clmd at -‘“-‘:_"i:i_fj - ‘ IA’ Grey occasibng“y < o el O
3864'. Some T T _ P . micaceous an - ' D —— |
sandstone layers il ’ e (:_\‘OP 8?00‘ corbonoce*ous. T |
:{:-:~i~, 3700! i . ! x,t Core (8479 ) Some coal lenses /P ' o
] | 7 REEFRE L L GREYWACKE : , = = ]
gl N | R 7% Grey, fine to E - NSRRI & ,
S oo L7 aeodt medium grained . o
- g p L e T quartz, feldspar, fi e
- — ] - 3 IS mica and _ Y i
—_ o - 3800 : el fragments of = —
] 5 . volcanic rock. )
 —~ — 7] ) Pt Ciay matrix. St B
| ¢ BRI | I
Sepiibaniieen e < Iy 8900 =T 600!
e = i , ot g |
| 3%0 ¢ S iy = ~
| : . ) (/) =T gaev\;w\cxﬁ s
il )i P-—-' LT LW———P 4 p— ——— — , ’ . medium grained :
e ) T ) - — — — —1 ‘5080 | uartz and rock e
— — — — t 4000 ; SR ~ T T o frc:gmentsl!’ut e
et , LTI - e dominate R
[ { o Dipmeter survey —e 122 L2 Core feldspars are 3 — ;
s ————— - o indicates a —— e — 79 also common . A - s
LT g0 change in dip I e et L —
ey \ A and azig\uth g ———-—| $PO0! T T I ] % |
1 4160 : T ‘, across this iyl < e g
. Y S e | T T SILTSTONE |
’_Z::“.,.—j"“_:._"‘i"4 a _ L . o boundan 5 'jm:—:::" : AND Y S e T
— = / | LT T e MUDSTONE e
|~ — =] ) EERECIRRERIRS | m )' carbonacecus T el e ;
il 4200/ T ' with some coal ' S
T T ey { bands and = |
) — ] Y ) lamingtions, 2 [ ; :
[ —— — ] y 2 <« COMI'"Ol“Y ————— .
T ] 7 ) calcareous - %
Bl il _ ¢ — Grey siltstone — -
== = | 4300 p) i and mudstone {"
L § : as above with i
T ; ). )4 coarse angular 3
= 3 . ' | 5% ~ /0 quartz grains f}
[ 5 GREYWACKE J 3 | ~
T T T ) Grey, fine- J I it , ‘
T+ 4400 S medium grained Fo i
— 5 quartz ) 0 | PR N ‘ o
[ J predominates, - OA OTWAY GP-_M e ey UPPER UNlT _ §
[T e < but there are j P______. T "‘b----—----;m P — ——————
T ~ - varying <7 A . '
|~ — ] OTWAY G P. U P P E R U N lT S proportions of P p me e e o _ ,
Tt 45001 ‘ ES feldspar and g OTWAY G P- | Low E: RUNlT
P P ——— P P { VO'CQniC Qnd } [
. . AN f L] f U AN ‘ i Other rOCk :W ::— ,:,_—‘_-—__; .
| OTWAY GP. LOWE ; toamen | e
<. me mica and B ORI S —
il o R UNIT ) carbonaceous po—— | TLTTT
& N . R material. T s T - — = ._—1
[ Clay matrix T e REYWACKE = ——
}5 = = 'c(orr;mp'r.\ly S {)' A gfes{\zm_ i 977",
Sl | aolinitic. Some CoLTT M et . S
| R i coarse grained 4k st 59001 U nit a | r;:::zmisgmmed‘ — =
| el to pebbly % LT dominant, but il
DL greywacke near SR, o dsoar e
g the base of the prm—— incl:z?ng |
R sequence B microline is Tt 4500
S iwl;STONE e TTERLTTTTT 600! comrmon. | i e
. —_— L e aystone —
: - MUDSTONE /f ] fragments and T T Core.
T hard, T LT somew e co mmmte——— ] */0
s e 9900' ocgosionoily : - — — — ] f Commo‘n'bﬁq'\atrix T A0 T — [
B | carbonaceous ,,j - . | 6100 is commonly e ]
T T and micaceous . v e T kaolinitic with | e
j i with some coal s R calcite. R
) I bands and A S , T
SRR ] laminations R rter—
T 10000 ¢ [ — £200
e A
» Eipi | SR
{ D=l g teroof /f - 30! -
/ el B ] | T
"GREYWACKE - SRR ] o T -
Argillaceous, § i T s
‘ fine to medium Peamhbentity [P L0 et
. grained. Quartz .- .} 10200 T 600! T
predominates R ‘ o ] ’ LTI
but feldspar and il , | T T
sericitic rock S I T
fragments are T T Sl R
common with. T | ) - T
some volcanic o T T LT 10300 ﬂ S P 1 4
. fragments and DD DT / e e
mica LT : |
REFERENGE o % =] e
. — = ] f
A
R ‘ ! -~ ,
oo 10500! j | T ) 0!
T 10600
sty
e
= .~ =} 10700/

=4
m——

- 10800/

141°-

..
oy ey s ———

2Bt i
b 5 o e o ——

L4
®
[ ]
T 0ho! NARACOORTE l

37°—

MW“"‘W it \MW"'\—;\//VM/N T T T T
Popelilede ! ’I RiEn ’
l
|4

SILTSTONE
AND
AGAUDSTONE
' ' - reen to gr
HEAVY MINERALS IN CORE moderately hard
grading to very
’ hard at total
depth. Finel
APATITE L - micaceous, 4
common
‘ . carbonaceous
SPHENE S ' specks and coal
: , « . fragments. :

Core
! HZOO'

* 14 o’ V‘ , | * G A M | B | I E R \ l

- Comaum Bore.

44300"
: la No. »I

EPIDOTE T T T I T )

Vi

3 #1500

Scale represents approximate percentage of mineral in the heavy mineral
| assemblage obtained from the core sample

m

= 4 28
0 10% 2%  30% = wme 28)

39,

PURALKA

f

§

L L ] o}

X - 38
7
e E23 . ]
o e e
. e e e
b e . - .- -
— — —.—

L . 30 MILES \
"‘:—.‘":-—— ) | L ~ ~

’ . o ™
. v — = —— -} 4 100/
s —— — — @

.
oo
o g e 0
— e $
b s+ ot
e o —
L 0 e 0 ] ‘
O g
—— T —— 48 e

=} 2300/

- K. Rochow Assistant Senior Geologist Mines

FIG. 1|

F.B.

WELL L06S SHOWING CORRELATIONS
OF SEQUENCES WITHIN THE OTWAY 6ROUP




8z1S  [BNLOY

2102053 —a.id

dnoioy AomiQO

D un
qiun

q 4un
> 41u)

b y|T L

8
B

"o
K.e‘\*
RN N

%‘e\\-l
PR gt
8

LN

%
M,
< &

?‘l
A
p8

TR 1R

%

@\v-

B
oo

o Y

)

)7

1 o -

A

A\
]

&

- o

L
[

o\@\

PR

b

o
P

$2%al 2 o

dnoicy AomiQD

snoeopyau) 1addn.

o

<
o]

Nyl

w
@

1d

~0 ~ O
(o] QO
o o o

19

L 008

4o r
O (e»]
o [o]
did 3

Z .05

v
Aaains Jajawdiq

|"oN oopebuee) “TNYV'Q0'V

3

0089

0049

0099

0099

00¥9

00€9

0029

L 0019

0009

0069

0086

004§

009§

00565

00¥S

00€S

0025
001§
000§
006¥
008¥
004¥
009¥

00SY¥

008¢
00/¢€
\oo@m
00S€
0ove
00€¢
002¢
001€
000¢
0062
0087
0042
0092
0057

00ve

00¢¢

1295

syjda

(+e24) syjdaq

S

oA

Senior Geologist

S.A., De

K. A. Rochow Asst.

of Mines

partrﬁéht

AN

L67 —92

T

O
Z
3
& Q
> o
S Z
N
=
oY
EK
=
R |
=
O -
A <
O
O
25 4

OTWAY BASIN

FIG. 12,

[67-92/4

ML

Kde

22-9-67



	Report Book 749 - A Subdivision of the Otway Group Based on a Sedimentary Study and Electric Log  - 12 February 1968 
	Contents

	Plates

	Figures





