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Rept. Bk. No. 60/55
G.S. No., 3107
D.M. 1807/63

DEPARTMENT OF MINES
SOUTH AUSTRALIA

Report on
AUGER BORING OF HACKHAM CLAY DEPOSIT

Part Sections 7 and 17, Hundred Noarlunga -

(Jarvis Industries Ltd,)

ABSTRACT

Near horizontal Upper Eocene sedlments, comprising
Blanche Point Marls, Tortachilla Limestone and South Maslin
Sands, have been test bored at Hackham in the Noarlunga Basin
in the search for a bentonite-type clay deposit.

Reserves of 400,000 cubic yards have been proved
which contain more than 50% montmorillonite in the e¢lay fraction,
The testing of other outcrops of the Upper Eocene sediments in
the Noarlunga and Willunga basins is recommended. At present,

the bulk of requirements for bentonite in Australia are met by
imports from the U,S.A.

INTRODUCTION

Following a request from Jarvis Industries Ltd., the-
railway cutting and adjoining property in Section; 7 and 17,
Hundred Noarlunga, County Adelaide, at Hackham, 18 miles south
of Adelaide, were inspected on 18th Novembef, 1963,

The company is seeking a deposit of bentonite-type
clay suitable for use as a drilling mud, Bentonite is defined
as a rock composed predominantly of the clay mineral montmor-
illonite and which has formed by the alteration of volecanic
tuff or ash,

The accompanying plan and cross sections (Plan No,
6L4-267) are based on a stadia theodolite survey by R.E. Adams
(Surveyor) on the 6th and 12th December, 1963.

Ten Gemco machine auger holes were bored between

29th January and 5th February, 196L.
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The resulls of microscopic examination of selected
borehole samples by J.M. Lindsay (Geologist - Palaeontology :
Section) are summarised in Appendix I, Complete geological
logs of the boreholes, including microscopic descriptions by
J.M. Lindsay are detailed in Appendix II, .

Samples from the railwaﬁ cutting and from boreholes
were submitted to Australian Mineral Development Laboratories
for sieve analyses and identification of clay minerals, the
results of which are tabulated in Appendicés III and IV

respectively.

BENTONITE IN AUSTRALIA

The increase in oil drilling activity and the sustained
demand in the foundry industry has produced a continual rise
in the consumption of bentonite and bentonitic clay in Australia.
This increased demand has been met by a record level of imports
and an expanding domestic production, which reached a record
high in 1963, The bulk of the imports come from Wyoming (U.S.A.)
which is the world's main source.

Australian production supplied 11.5%, 7.3% and 12,5%
of the total apparent domestic consumption in 1961, 1962 and
1963 respectively. The tonnages of imports and production of
bentonite in Australia for the period 1959-1963 are tabulated
below,

Production of Bentonite and Bentonitic Clay in Australia (tons)

1959 1960 1961 1962 1963

Queensland 96 173 307 299 333
N.S.W, 56 17 - - -
W.A, 133 382 587 L85 1,197
Total 285 572 89l 784 1,530

Value
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Imports of Bentonite (tons)
1959 1960 1 961 1962 1963

U.S.A. 6,291 7,163 6,858 9,145 10,426
N.Z. 23 33 M - -
Others 16 Th 26 60 339

Total 6,330 7,270 6,895 9,205 10,765
Value f£.0.b. £93,113 £127,566 £119,619 £178,661 £246,195

Notes Imports of "treated" bentonites with specific trade
hames are not included in the above table,

REGIONAL GEOLOGY

The area investigated is situated{near the southeast
margin of the Noarlunga basin, a tectonic valley which is bounded
on the southeast by the Clarendon-Ochre Cove fault., Tertiary
and younger sediments fill the basin and shelve out to the north~
west, Proterozoic bedrock, comprising slates, tillites'and
quartzites of the Adelaide System, outcrops on the upthrown
(southeast) side of the fault and around the northwest rim of
the basin (see Locality Plan).

The stratigraphic sequence of the near horizontal
post-Proterozoic sediments within the Noarlunga basin is as
follows:~

Recent - Alluvial clays of the plains with sands and
gravels,

Alluvial flood plains associated with low
gradient streams, )

White siliceous and calcareous back shore
beach dunes of the modern coast.

Pleistocene - Mottled brown, red and white clays,

Pliocene - Freshwater gravels and sandstones frequently
lateritised.

Oligocene-Miocene-~ Port Willunga Beds - Bryozoal sands and lime—
stones,

Eocene - Blanche Point Marls - Marls, sands and clays

with Turritella,

Tortachilla Limestone - Richly fossiliferous
glauconitic limestones and clays.

South Maslin Sands - Dark green to purplish
blue glauconitic sand with rounded grains
of limonite,

North Maslin Sands - vari coloured guartz sands.
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The Port Willunga Beds and the underlying sediments
are exposed in the coastal cliffs and occasionslly in crgek}
panks or road cuttings (See Locality Plan). o
In the railway cutting at Hackham, two thin beds of
clay within the Blanche Point Marls proved to contain mont-
morillonite, A programme of auger boring was devised to test
V the extent of the deposit in the adjacent property.
RESULTS OF BORING
The results obtained by boring ten Gemco auger holes
are summarised below and represented graphiéally on the accompany-
ing cross sections, Plan No. 64~267.
Bore No., Loam & Alluvium Blanche Point Tortachilla South Mas-

kunkar (feet) Marls Limestone 1in Sands
(feet) (feet) (feet) (feet)
1 0-6 - 6 - L8 - -
2 0-9 - 9 - 36 - | -
3 0-6 - 6 - L2 42 - 54 -
L 0-6 - 6 -4 Lh - L8 -
5 0 -3 - 3 - 13 13 - 27 27 - 54
6 0-6 - 6 - 15 15 - 24, 2l - L5
7 0-6 - 6 - 15 15 - 27 27 - L2
8 0O-6 - 6 - 20 20 - 30 -
9 0-3 3~-24 ~ - -
10 0~-3 3=-230 - - - -

The lithology and fossil assemblages of each
stratigraphic unit are described by J.M. Lindsay in Appendix I,

The surface is covered by brown sandy loam approximately
41 foot thick but up to 3 feet on the lower (South-sastern)
portion of the property. The Blanche Point Marls are kunkarised
near the surface to a maximum depth of 9 feet in borehole No., 2.
The maximum thickness of these marls was penetrated in borehole
No., 1 (48 feet).

The thickness of the underlying Tortachilla Limestone
varies from 9 feet in borehole No., & to 14 feet in Borehole No,
5. The thickest section of South Maslin Sands was intersected



in Borehole No, 5 fwrom 27 feet o 54 feet,

The following section is exposed in the railway

cutting:
Thickness of bed Déscription
(feet)
1 Brown loam.
1=l Kunkar grading down into soft marl,
. 1=-2 Gravel
O~1 Irregular pockets ,of soft clay
3-8 Marls
1=2 Poorly outcropping clay (upper layer).
2=3 Marl

1=2 Poorly outcropping clay (lower layer).

The sediments dip gently to the southwest (see cross
sections Plan No. 64-267). |

The two clay layers exposed in the railway cutting
are composed predominantly of montmorillonite, Montmorillonite
also constitutes more than 50% of the clay fraction from both
the Blanche Point Marls and the Tortachilla Limestone (see
Appendix 1IV),

From the size gradings (Appendix III) an average of
67% of the Blanche Point Marls passes the 300 mesh screen as
does 69% of the Tortachilla Limestone., All samples tested have
a relatively small proportion of material passing 100 mesh

and retained on 300 mesh screen.

RESERVES
Boring has proved 400,000 cubic yards of clay within
the area tested, as outlined on cross sections A-A' to D-D',
These reserveg are composed of -
270,000 cubic yards of Blanche Point Marls
and 130,000 cubic yards of Tortachilla Limestone
The clay extends beyond the area bored north of cross section

A"A' -
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Cu'TGL\ S ’\,TS
Boring has intersected a sequence of Upper Eocene

(Tertiary) marine sediments in the Noarlunga basin near the

Clarendon Ochre Cove fault at Hackhan,
Blanche Point Marls, kunkarised at the surface,

overlie Tortachilla leestone and South Maslln Sands,
The strata dip to the southwest at.a shallow angle,

. The potentially economic clay deposit comprises the
Blanche Point Marls and the Tortachilla Limestone,

The clay fraction of these sediments contains more

than 50% montmorillonite,
Proved reserves of montmorillonitic clay are estimated

at 400,000 cubic yards,
The clay extends north of the area tested.

Laboratory testing is being undertaken to assess

potential uses for the clay,
A ready market exists in Australia for bentonite-~type

clays,
It is recommended that outcrops of Blanche Point Marls
and Tortachilla Limestone in the Noarlunga and.Willuﬁga basins

be investigated for potential deposits of montmorillonite,

% Olll'V'eI‘

Geologist
NON-METALLICS SECTION

JGO s AGK
16/3/65
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APPENDIX I

PALAEONTOLOGICAL BXAM
PART SECTION 17, HUNDRED OF NOAR

by
J. H, me

KATION OF AUGER BSAMPLES FROM HACEHAM,
UNGA, COUNTY ADELAIDE,

k0 auger samples were examined from 8 bores at Hackham,
18 miles south of Adelaide, in the Noarlunga Basin, An upper
- Epcene sequence of South Maslin Sands - Tortachilla Limestone -
" Blanche Point Marls is recognized on the basis of distinct :
lithologies and foraminiferal faunas, closely comperable with
the type section in the Willunga Basinm, ?0uaternary alluvium
ogcurs as valley-fill,

INTRODUCTION
In search for montmorilionitic clay beds, ten scout holes
were drilled at Hackham 18 miles south of Adelaide belween
29.1.64 and 5,2.64 with a Department of Mines Gemco auger machine,

Fifteen samples from bores 1, 3, 5, 6 and 8, were submitted for

palaeontological examination to determine formation and strati-
graphic position, As the investigation proceeded twenty-Tfive
additional samples from bores 4, 5, 7, 8 and 10, were examined
and one hundred s;}.u&ga samples were logged, Tertiary formations
encountered in the bores are the Blanche Point Marls and Blanche
Point Transitional Marls, Tertachille Limestone and South Haslin
Sands, |

4t least 30 feet of brown poorly-sorted pebbly, gritty,
elayey quartz sand, probably fluviatile and alluvial were cut
in Bore 10, sited low in the present valley. This material,
which is apparently unfossiliferous, is in its upper part kunkar-
ized, as indeed are the Blanche Point Marls where they are within
about 10 ft, of the present dand surface.

‘ arls (Upper Zocene)
This is the youngest of the Tertiary fermations encountered
in the bores, Including the Blanche Peint T,ansitional MHarls,
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mam thickness of at least 48 feet 1s cut in Bowe i, The
Blanche Point Marls in this area are typically cream, light brown
or light grey, speckled with green glauconite, more or less sandy,
siliceous (spicular chert or flint) marls or mudstones becoming
increasingly fessiliferous downwards,

conite and limonite, light pink brown smd green calcite x&erystailﬁ.«f

. mation, larger and more common mollusc fregments, and an abundan
and varied fauna including such foraminifera as Gyroidins

Harls Member is about 10 ft,
% pestone (Upper Bocene)
This is a distinctively green and brown {overall khaki brown)

glauconitic and limonitic, sandy and clayey, somewhat siliceous
{cherty) abundantly fossiliferous shelly limestome, marl and
mlaarjmim, about 10 £¢t., thick in this ares. Gleauconite
impregnated calcitic fragments ami honey-brown limonite-stained
sub-rounded and polished quarts sand, are typically cemmonm. Hest

of the abundant origimallyeglauconitic ovoids and aggregates have

been more or less oxidimed to limonite, The limestones matrix

is varieusly light greenishegrey, light m, light brown and cream
A prolific foraminiferal founa includes a very rare but distinctive
*seudopoliymorphins sp, wiich ‘sm t0 be restricted to the

Tortachilla Limestone, . Other species although better developed
and more abundant in the Tertschilla Limestome, persist into the
Blanche Point Transitional Marls,

A LR LI5S

o (Upper to Middle Ecoene)

Under the ‘i‘nﬁ*ﬁa@hma Lymestone ocour dark brown slightly
glauconitic very Mtig calcareous silty and clayey quarts
sand referred te the South Maslin sands, Limonite (exidized
glaucenite) oveids and aggregates are abundant, the guartz grains
are genarally stained or coated with liwonite, and the are to
frequent bryozeal echinoid wollusc and foraminiferal fossils
are often limonitized,

pnifer dominates the
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 foraminiferal fauna, Bore 5 m@%mtas the Bouth Haslin Sands
most deeply, and mré; under about 22 ft, of the shove lithology
occurs at least 5 ft. of a light grey (sireaked and mottled with

1mn&ﬁa~mm) micaceous améiy and silty clay.
ifer wm frcqmgzy, some at least within this m’krﬁx
aphi bian tooth was alse recoversd, ’ms.a interval

is rm&d m a ﬁ.&?@y phase of the ﬁanﬁa HMaslin saadn Ho
" formation eiéar than the Upper Eocene South Maslin &m was

encountered in sny of the bores examined,

o 5: ﬁ: mmﬁ?.
, @%wam,

17‘3§é§






7y Jarvis Industries Lid,
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SECTION: 17

106 OF GENMCO BORBHOLE NO, 1}

HUNDRED s Noarlunga COUNTY: Adelaide
Raliat 391 feet ; 48 feet DRILLER
1OGCED BY: J.6, Olliver
Depthifeat)
Erom Zo. escriptio
o 3 ﬁinar leam.avet kunkar
3 6 Kunkar graﬁing down into brown limey and sandy
clay,
6 9 Cream to pale brown and green calcarecus and
foasiliferous clay with minor sand and grit,
/ﬁﬁ@amﬂﬁa very light brown glaucenitic cherty and
sandy marl with common sponge spicules, spicular
moulds, and light brey or brown tramslucemt chale |
sedonic spicular flinis, Hollusc moulds and
casts bryozeal fragments and very rare non-diag-
pogtic foraminifera are also present, Light
slive-green glauconite ovoids and aggregates ara
ahnnﬁaat‘ The sample is assigned to the Blan
odnt HMarls in view of its lithelogy and sgia— %
u&&feraas nature,
g * 15 &% far 6 to 9 feet, szishtiy more sandy,
Licrescoy 2 i :
Erea& to white,'sgeckleé green, very similar teo
the previeus interval, Very rare foraminifera,
rare echinoid spines, bryozeal fragments and
mglluse waazas ané eaaﬁa, abundant sponge spicules,
15 i8 Pale green slightly calcareous clay with minor sand
and grit fragments.,
18 27 Light green marl (calcareous clay) with abundant
white pellets up to % inch,
27 ks Ehaki marl with black glauvconite specks and white

31@%;.

;nt graeniah,khski~aa1aureé glauvconitic sandy
eharty marl with abundant sponge spicules, common
molluse, echinoid and bryozoal fragments, and
sbundant foramipifera. Very light pink calcitic
recrystallization of the carbomnate fossils is
common, The glauconite is a darker a&ive—green.
?%raminifera 1aﬁ1n§§i %3@:@@ Lenticuline sp,(R)*,

47 5 ::V%A},v;; ; ke - 4 £ » 21208 ”: j » ’ zz:*;_
ssalina sp. (R), aad‘aaay ether*amall sya ies,
ﬁhe ﬁﬁﬁﬁle is from the Dlan int 7 gitional
Marls,
Eﬁﬁi&g difficult - hole stopped at 48 feat.

* (?R} = vegy rave, {R} = rare, (?) = frequent, {e) = eaamﬁa,'
{A) = abundant, :
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| LOG OF GEMCO BOREHOLE NO, 2
PROJECTs Jarvie Industries Lid,

s Adelailde

DRILLER: R, Cortolewn

, 388 feet |
‘ 5 B DATE: - zis
LOGGED BY: J, 6, Olidver g DATE: 3,2.1964 |

~ Depth(feet) ‘
o 3 Loam over kunkar,
3 9 'x;s’.gae brown kunker,

9 13  Pale green clayey sand with black glaucenite specks
: and fragments of light brown limestone, .

15 24 As for 9 to 15 feet but more clayay.
2k 36 Khaki clay with black glmxam%é specks and
white pellets,

Boring diffioult - hole stopped at 36 feet,



Pe3

Rilot 386 feet »
L BY: J.G. Olliver DATE: 30.1,196k

~Bepin({Fest)
Erom To -

SE

COUNTY: Adelaide

DRILLERs R, Cortolezszis

o 6 ¥Minor loam over kunkar,

6 2 Pale green clayey and calcareous sand with fragments
‘of pale brown limestone and black glauconite specks,

Green-speckled, cream te 1light grey, glauconitic
sandy cheriy marl and mudstone with many fossil

casts and moulds, mostly of mollusca, Sponge spice
ules and chalcedonic spicular flints are common,
Foraminifera are rare, The ssmple is mostly Blanche
Point Marls, However there are frequent fragments

of light green, light pink amd light brown glaucen-
itic slightly limomitic sandy and shelly limestone
with polished honey~brown limonite-stained guartsz
grains, TFrequent moderately large pelecypod frag-
ments ocour in this matrix as do light pink recry=-
stallized bryoscal fragments snd freguent glauconitio
impregnated fragments, particularly of echinoids,
Limonite ovoids snd aggregates ocour frequently, A
foraminiferal fauna distinctively coloured a very
light green ( itmnikia&g&emﬁiaa) includes
RN R-DOLYABTDOITR 21 Ky LBEerigerins acelaicen
8is (VR), a moderately large Lenticul. P, (VR
Gyroidina sp, (VR), Cibj g_pseud s

repancus (v ; o torothia sp

ology and fauna is typiecal of the Tertachilla Lime
stons, Since the sample representing 9-12ft, is
alse mostly Blanche Point Marls with enly a very

. small amount of Tortachilla Limestone, the Tortachille
an contribution in the sample 6-9ft, is regarded as
either reworked material (remanie fossils) or contam~
ination during drilling or sampling,

9 21',' As for 6 to § feet but with more limestone fragments
(up to 1 ineh),

Sicroscopie W-m&

This is mostly very light grey, speckled green, glau~
conitic sandy cherty marl and slightly calcareous
cherty fossiliferous mudstome of the Blanche Poin
Harls, Glauconite ovoids and aggregates are abund-
ant, Loose? Sponge spicules in light-coloured
motrix are common in washed material, Foraminifera
are pars andipclude Cibicides umbonifer, A small
~amount of glaucomitic shelly limestone, similar to
that in the 6-9ft, sample, is likewise regarded as
~Zortachilla Limestone introduced by reworking or
contamination, ;

21 36 Khaki clay with fragments of calcareous mudstone,
36 42 Khaki clay witk small white pellets,
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Log of Gemeoo ﬁarmis ﬁe. 3 {mﬁmﬁ)
lesox i&ﬁm

%&Wﬁ# alty w&& fragments of glauconitic

%ﬁ;&t& ff:et}

. My ziammg mﬁi
Tortachilla Limestone, with
%a {some large), bryomom,
schinoids, and feox nifera, rare ocstraceds and fre-
lent sponge spiocules, ‘There is much glauconite .
regnation especially of poreus echimeid fragments,
m, liwonite-stained, polished @iﬂz gmm
n., Mest glauconite oveids and aggregates
nﬁﬂ or less 1%&;:@ (aﬁé&ﬁaﬁ}
; raminiforal mm@
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LOG OF GEMCO BOREHOLE ¥O, &

BECTION: 17 48 feet COUNTY: Adelaide
Rol,: 382 feet Hoariumga DRILLER: R, i%erte-
‘ . y leszis

!

I.mm over kvmkar,
' Eunkar over 1light brown calcareous clay,

Pale greenish: yexiw sandy and calcareous clay,

Light grey aad em, aﬁ@.ﬁy greenish, with n&mr
'&@t brown ferruginous patches, somewhat kunkarized,
‘ onitic spicular cherty marl and cherty aaéstana.
L&@hﬁ mo& glauconite ovoids are guite abundant,
Light grey chalcedonic spicule~rich flints are common
in washed material, A small amount of angular teo ‘
rounded clear quarts sand is presemt, Feram:lf‘ara

are very rare, The ssmple is from the Blanche Poin
9 12; Ais for € to 9 feet but less t#mi:y’.
12 18 . Ebaki ciay with glauconite specks, white limestone

fragments and minor fossil casts, .

, ko 15 fest

&i@t Wt 1:151:’6 hﬂﬂm, 1ight olive-green (overall
1ight khaki), glauconitic spicular cherty marl and
mudstone with mere sand than 6-9ft. Glauconite
ovoids and aggregates are more abundant; lvose
sponge spicules are abundant in additien te spicular

iiats. ?mm# mollusc casts and moulds include
: s1la sp gammx’am are very rare,

i8 27 éimm calearecus clay and claystone with g&augmm
afgeek& and' rounded brown grans,

ﬁaﬁhﬁr amzlw t«a 12~1§£t. int Ma .
M olive-green glauconite is abaame, ms are

; ents of spicular chert, Hellusc casts and
ml&s are commen in glauconite and chert. 4uarts
sand is only miner, Foraminifera are very rare,

Li@t W, li@:& m' syem@é oliveegreen
(overall unwashed colour in greenmish light khaki)
sandy, glauconitic cherty merl with abundant loese
sponge spicules and light grey chalcedenic spicular
gla&am&e flim:s. ?ermm.fega are am. mx-
A' wfiamtely larg& Lmtiﬁal! na sg.
Lagzens gona (R), and rare




Log of Gemco Borshole K&. 4 Contd, e

"“m

oz 3%9

ﬁas@ : gtm ,

Khaki sandy flausenitic and calcareous clay, with
miner n%i%a ?ﬁi&ﬁ%-

rond sh i@t m sandy gi&mmﬁ.ﬁe
‘rather siwmilar to 24-270%, Hollusc
ite | mﬂ#iy pezem&x} are common, generally

ore — 4n very iight wmk g‘wrya— o

1 C ki swnish-kha 1%&%3.@ and g&w&it&a
ekez@ty mi, with 8 more abunds nt and varied
fauns of mollusca (fragments abundant), sponges
(spicules common), echimoids (fragments frequent) ,
bryosea (fragments rare) and foraminifera {abundant),
requent light pink, light brown end light green
- fragments contribute to a more eﬂm&a
F‘amia&ffg imz.aﬁe 2 chapman:

©

= , m ta pmviaaﬂy nﬂaﬁ fams

 Khaki to dark gmm calcareous clay with glauconite
p&iiﬂs and £mﬁs of limestone,

p nently a@§§a¥aisk~k§aki limonitic and glau-
mi&sc sandy cherty marl, still with mony fragments
B af;i@‘t gaﬁer giaawea;t&w chert, Entry into tha

&Wma ﬁf fm nt Wﬁ&ts of m%hwm,
glauc m#eﬂ-wﬂwﬁﬁé. 1:;:@3:359.@ fan&iit‘emﬁs
m mgsm@ wﬁ.ﬁs %ﬁrﬁ;& w;iaw Lragne

y-green and brown when
mm) gzmmtza zmmeie abundantly fossilifer-
ous sandy clayey and shelly limestone, with abundant
- Limoni ma g;&w&ite evoids and many E‘mﬁﬁ of

’ ing difficult - hole stopped at 48 feet.



106G OF GEHCO BORE-HOL

PROJECTs Jarvis Induastries Lid,

WHTY: Adelaide
BRILLERs R, Cortolezzis
BATB: 4,2.1964,

Depth(feet)
From _To
. a v 3 Iﬁm Q‘far SRS r:

12

15

iz

13

%ﬁﬂ&hwm griﬁt‘s’ clay with gaekats of vhite sa&eameas

mdterial,

Light brown %%arwm ¢lay with red-brown patches,’

T 'smg;zaza vory 1ight brown to grey with

speckling of ferruginous bwm and glanconitic green
mheﬁz bmmmem), A sandy glauconitic
and ferrugincus somewhat kunkarized marl, in which

blﬁe-grem &1&%&%@ and limonitized glauconite
both scour freguently, and light green caleitic frag-
ments are abundant as are fine to course subrounded
guartz graims, DBryozoeal fragments ars rare, echin-
oid and mﬁnm frmem:a vary rare. m mﬁ small

pﬁmé, mn spmaaa spheroids, mé. sizs.mam
oveids and discs m az,aa preaem. ’ﬁm iatam). is

Ted 1ight Erowa and greenish-grey glauconitic

h :ﬁtze sandy cherty fessiliferous limestone, some-

x&at kunkarized, The limestone which is in part
hard, recrystallized, and siliceous, varies in colour
from white, cream and pink, to very light green and
brown, Honeye-brown limenite-stained polished guartz
grains are common, as avre limonitized ovoids and
aggregates, Large mollusc fragments are frequent,
but generally the common bryozoal, echinoid and
mollusc fragments ave broken small, GClauconitee
impregnated fragments, especially of echineolds, are
present as are limonitized bryozcal fragments, Pore
Mnifaﬂ are qaﬁ:e m, ramatalliaaé, m& aal@m—

Gne fragaez% aay be
idthology and fauna suggest

Pale green calcareous sandy clay with white pellets
becoming wet below 24 fegy



Log of Gemco ﬁerehala No. 5 aamsé. p.8
ﬁﬁytkz ect} V ‘

1 5 3‘?
contd,

Greenishebrown and grey (unwashed lour & light
khaki-brown) mere ferruginous glauconitic sandy
and clayey cherty limestone and marl, with a

" Tortachillan fam ami abm&aaﬂy fossiliferous,
Hostly Teoertacl _iimeston

27 ks Yellow brown sandy clay with minor grit and gravel,

Big - 2 8 feet
E%arksar bxeﬁm glauconitic very limonitic calcareous
elay, silt and sand, with abundant limonitized ovoids,
‘3imenite stained er coated quarits, and rare to fre-
quent mostly limonitized bryozeal and echineld frag-
ments, Femifem are m& ami meatly m&.

'i‘he izz%mi is saigneé i:a the

4 54 Off white, with irregular brown mottling, oclay,
micaceons and containing miner sand,

passing émm te‘ light grey (streaked and
m#t&eﬁ with liﬁMtiaukm} mﬁ.ea&e&m sandy and

some at least in this matrix, An 7 tooth and
& few other fnmiaifam were slao w&eavem&. The

sample ias probably from the

*’Af EXTEWE

Samples below 48 feet cemented to auger flights =
Hole stopped at 54 feet,



S8ECTION: 17 HUNDRE COUNTY: Adelaide
Bolot 364 feet ~  PEPH: 45jel’ DRILLER: R, Cortolezszis
DATE: 6.2.1964
““Depth{feet)
Erom _To -
o 6 own. sandy loam over white kunkar,

6 130  Brown calcarsous samdy clay with rounded gquartz grit.

j fs $a a wsgea&ta m&e which seems anomalous in
some respects, since Bore 6 is sited betwesn Bore 5
‘and Bere 7 on much the same level, and should be
- gomoarable, The unwashed sludge is brown, slightly
ferruginous, calecarecus gritty quartz sand and clay
with abundant buff to cream sandy kunkar fragments
and freguent fragments of white, light greenish-grey
and light brown gdauconitic spicular chert and cherty
marl, The washed material is mestly quartz sand,
some of it iron-stained, The glaucomitic slightly
limonitic chert fragments are fossiliferpus, with
gastropod and pelecypod moulds and ea:ts‘ ‘ﬁa‘is
1ithology is typical of the Blancl oint Marls
Very rare glauconite-limonite greea aaé m!m frag—
ments are reminiscent of Tortachills pe 1ith-
oleogy. |Polished limonite ovoids and ag ATe
frequent, Glauconite-impregnated echinoid fmgmmts
peour rarely. Echineid spines, bryosoal fragments,
foraminifera and ssiraceds are very rare, generally
s.a teeryawﬁmﬁ& émm aaxazw. ?armifaia )

’E’E . &a#ﬁa spange sgimxlaa mei sgiwiar gray
flints are rare., S5mall spinvse spheres are frequent,
siliceous milky ovoids are very rare, Black, Glossy
~ carbonaceous fragments are rm. :;a as.i there ie

&v&éma for y:mé@mmat Blanche Point Marls, with

30 45 Similar to 6 to 30 feet but samples wet and rounded
quarts gravel up te 4 imneh,

‘i",.a;:h ;;i- I‘ * hod E ol k’
%@ mmskéd sludge is vary similar to that of
6=30ft, being brown clayey and sandy with many light-
coloured fragments of cherity more or less calcareous
1ithology, and both glauconite and limonitic, The
mkaé mla is largely gritty guarts sand with
‘ragments of white, cream and light brewn
mmitiﬁ chert and cherty limestone,
mihsae casts and moulds are fregquent, Sponge sg:te—
al.ea are fmqmt. Rare fem&nﬁfam ineiﬁée

é«}%ft. i.s SOWPo sﬁ.te, mw,'mé. yeﬂs&ps con tan-
inated or rﬁwsmsé.

Water at 43 feet - Hole stopped at 45 feet.



P10
1LOG OF GEMOO

BOREHOLE NO. 7

SECTIIO HORED: Noarlunga COUNTY: Adelaide
Rel.t 366 feet DEPTH: 42 feet BRILLER: R, Cortolesz=zis

LOGGED BY: J,G, Olliver ' DATE: 6,.,2,64
“Depthlfeet)
0 3 Redebrown sandy and clayey loam,
3 6 Light brown clay under minor kunkar,
6 12 Light héawa sandy calcarecus clay,

&&g&t bresa aanﬁy knmkarised glauconitic siigktly
iimonitic cherty marl, Common light grey glaue
conitic spicular chert fragments, with mollusc casts
and moulds, and sometimes with dendritic black
(menganese~dioxide) staining, ?aramin&fera are
very rare, Eunkarized Blanch 'aint I iz

12 15 As for 6 to 12 feet

kunks r&zaﬁ cherty marl rather

€ similar to é«?ft. but more fossiliferous, Zchinoid

. and bryozoal fragments, and foramimifera are freguent
Rare loose mollusc fragments are present, some fairly
large, Gstracods are very rare, Glauconite-impreg-
nated light greyegreen echinoid and other calcitic
fragments occur rarely, as do fragments of bright
green and brown glauconitic limomnitic a&nﬁy and cherly
ghelly xtnas§ens. F@ttainifern iaaiuﬁa de
s hor ki 1eide o o

'ataiy“larga L

L VR ) ﬁmall agiaaae>s§keraiéa ané aizieaeaam
avaiés are rasg, , T&a 1¢thgiegy and faunn ahnws

i2 15 48 for 6 to 12 feet

pde - 12 to 15 feet

Light brown sandy kunkarized cherty marl rather sime
ilar to 6-9ft, but more fossiliferocus, Echinoid and
bryozeoal fragments, and foraminifera are frequent,
Rarg loose mollusc fragmemts are present, some fairly
1arsa. Ostraceds are very rare, Glauconite-impreg-
nated light greye-green echinoid and eother calcitic
fragments occur rarely, as do fragmentes of bright
green and brown glauconitic limonitic sandy and
aherty shelxy limastﬁae. ?Braminifera iaelnﬁ@




p.ll

Log of Gemeco Earahaze xa‘;?vegneﬁ.’

@ﬁgﬁkif&gt}

12 15 and Eﬁr&ﬁkﬁa sp. (VR), Small spinose spheroids and
eontd, aiiieenas avaida are rtre. %ha 11ﬁhazegy and faana |

15 24 Khaki saaéy and ginn@anitie caleareous aluy with frag-

naa%z sf’lﬁa&:ﬁa&e.

'Ehaﬁéneazeuﬁaé igrsyagra@a and brown speckled when
washed} limonitic glauconitic sandy cherty and
~ elayey limestone, abundantly fossiliferous and
 shelly, with abundent fragments of light greenm, .
_1ight brown and cream cherty limestone, The lithe
ology and fauna is typical of the Tortachilis Lime
 stome as previcusly described, Pseudope
occurs very waraiy. '

24 k2 ' Yellowebrown to brown aiay,
: u&aﬁr gre&a&gk st#eaks

Ehaki-brown {ukan washed - brown, light grey, grasa)
- ‘moderately glaucemitic moere limonitic and sandier
- . than 18-21f¢t, The fauna is less abundant but still
’ g@@ﬁﬁuﬁnﬁntly %@r%&a&i&lﬂa. East ar zﬁn 1atarva1 is
4 2 one but Seuth 28147 s may be

ATt o

nayfkafeﬁﬁnrté.”w;f

ﬁitk hxénn ?wry 1&&@»&#&@ elightly glauconitic cale
enraaﬁa silty and clayey guartz sand, of the Sout
Sands, with abundant limonite oveids, aggre-
ﬂn%aﬁ, coatings and stainkgs, Bryezoal, echinoid
and mﬁizuae tragnents are frequent and often limon-
dtimed, Cibic mboy raz{is e@ansn. %ae spes—

é’f;.rngsznszar'taisa*m 33 feot,

 Vater at h0 feet - Hole stopped at 42 feet,



: p.l2
10G OF GENCO BORBHOLE WO, 8

PROJECT: Jarvis Industries Ltd,

SOUNTY: Adelaide

BR.L, 359 feet Al BRILLER: R, Cortolezzis
OGGED BY: J.G., Cliiver DATE: 6.2,64
“Depth(feet)

Erom To. s D 2B CE Pt i 0N

o 3 Loam ¢ver kunkar
3 6 Kunker with mm&sk chert fragments,
6

15 Li@e brown eaiaareﬁm clay, slighbtly sandy becoming
. greenish beleow 9 feet,

+] pic - 6 to 9 fset

ﬁm, w%;r kunkerized glauconitic sandy shelly
cherty mari, loose spenge spicules are frequent, as
are spiculer chert fragments, Polecypod fragments
are common, echinoid fragments (occasiomally glaucen-
ite,impregnated) are frequemt, and bryoscal fragments
rare, Cstracods are mc. Fammifem are common
mé iaaluéa s umbonifer (C), Resalima sp (R),

Srm. sii@t&y gram and light brown partly kunkar-
ized glauconitic cherty sandy and shelly marl with
freguent chalcedonic spicular flints which are
‘gresnish-grey and sometimes glauconitic, HMolluse
fragments are common, sometimes large; echineid
fragments and loose sponge spicules are common,
bryozoal fragments rare, and foraminifera common
and more varied than 6-9ft, Ostracods are frequent,
Limonite oveids, aggregates, qmr%s-—st&mings ata.
aaw fw@imﬂy. FPoraminifera include Asteri ina
adelaidensis (va) moderately 1argaf,~

1 fer (4}, Citioiies oo c), Cassi-
osa (F), at least ai@t sgeaies of
?ﬁiwfmé&e, ail vez-y ﬁre. BYPED ~

small aﬁgemmae (R), Bo "R}, Legenids
(g}, Jer nae _sp (3 <V Small m.:l_ky siiieaﬁm

ovoids Crﬁ m. SBlanche Peint Trans

i5 30 Ebaki é&ie&rcea& clay with glaunconite aami and lime~ . -
stone fragments,

@mmpgm, ém‘k eiive-mea and brown glauconitic
limonitic sandy shelly and cherty marl tending in
part to light brown, green and cream abundantly
fossiliferous limestone, A full benthomic Toria-
chillan foraminiferal fauna is present, similar to
m*«: ﬁneribeé aaz'lioz‘. The mpia %hus iavaivaé

aki (gre bmm) abundantly fessiliferous
g}.mmni%te 1imonitie amdy eherty akelly impure
limestone of the Tertach 2 Ld 0N



p.13

m bwm P aek‘iaﬁ brown and greenish-grey) note
ably iinﬁaitic, glauconitic sandy impure limestone
or calcarenite with an abundant Tortachillan fauna
- a8 abeve, ¢n long-lasting reaction with dilute
hydrochloric acid comsiderable brown ferruginous =
‘glay is released and much siliceous spicular meshe
work ia revealeé, taseﬁher witk fraqueat graea-grey

Teortachilla

Vater at 30 feet,




p.lh

PBOJECT: Jarvis Industries Ltd,
SECTION: 17 - HU
R.L. 352 feet ST 3 faet”
LOGGED BY: J.G.011iver | DATE: 6.2,6k

DRED: Noarlunga COUNTY: Adelaide

DRILLER: R, Cortolezazis

it

Depth(fest)

3 Brown sandy loam,

o
3 9 §n§§isﬁ,brasnnanﬁ grey clay, sendy with minor
' ,f'g%§$. - Samples damp,

9 24 Brown mottled sandy and gritty (rounded quarts
_grains) clay, - Samples wet,

Water at 23 feet, lHole stepped at 2 feet,



P13

166G OF GEMCO BOREHOLE NO. 10

JECT: Jarvis Industies Lid,

SBCTION: 17 INDRE COUNTY; Adelaide
R.L,: 349 feet DEPTH: 30 feet DRILLER: R, Cortoleszzis
LOGGED BY: J.G, Olliver ' DATE: 6.2.64
o 3 Dark brown sandy loam,
6 Hottled brown, grey and red clay with rounded
‘quarts sand and grit,
6 130 Mk brown slightly sandy clay with rounded quartsz
grains up to 4 inch, DMore sandy with depth, i

-6 tg © feet
Kmﬁmﬁseﬂ brown gritty sility and clayey f@mgmaus
guartz sand, Vashed material is almost entirely a
poorly sorted limonite~stained gritty quartz sand
with frequent more or less rounded fragments of
brown phyllitic siltstone, Common in the washed
sample are light brown to brown-grey sandy kunkar
fragments which dissolve in dilute hydrochleric
acid to leave brown clay, guartz silt and sand,

B Apparently unfossiliferous,

12 -
Very similar to above, Apparently unfossilifercus,

- 21F
As above with common subangular to rounded lithic
fragments of brown, red-brown and grey phyllitic
siltstone, Apparently unfossiliferous,
b = 2
As fTor 18.21ft, Abundant lithic fragments in gritty
sand, Apparently unfossiliferous,

30 _faet
wma uteml i3 brown pebbly gritty sand,
apparently unfossiliferous, with sbundant fragments
of phyllitic siltstone as above,

Hater at 23 feet « Hole stopped at 30 feet,



APPENDIX TIII

RESULTS OF SIEVE ANALYSES



B.S,S.
+ 100
+ 200
+ 300
- 300

Weight

Percent

ﬁp?ﬁhole No, 1

6!-27" 27'-u8!
A1665/64 A1666/6L

21,5 20,1
7.0 803
L"Q? 3‘6

66.8 68.0

100,0 100,0

Borehole No, 3
6'=-21"

21'-u2t Lo'-54t

Borehole No, 2

9t=15'  15'-2ht  24'-36!
A667/64  A1668/6L  A1669/6L

29.0

37.6 14.6
11.5 805 7!9
4.8 Le9 L1
b6,1 57.6 7314
100,0  100,0 100,0
Borehole No, L
61-18" 18'-27' 27'-Lh!

1

A1670/6l A1671/6L A1672/6lL A1673/6L A167L/6L A1675/6L AETHL

30,9 12,2 21,5 25,3 21.9 9.5 18,5
10,0 T3 7.9 8.4 7.0 5.7 6.5
5.4 L.1 L.2 Lok L.2 L,7 3.8
53.7 76.4 66.4 61.9 66.9 80,3 71.2
100.0 100,0 100,0 100.0 100,0 100,0 100.,0
Borehole No, 5 Borehole No; 6
9!_15! 15!__27! 6]_“_5!
A679/6L A1680/6L A1681/6L
21,2 23,2 21.4 .
10.1 9.5 22,0
31 3.l Lo
65,6 63.9 5245
100,0 100,0 100,0
Borehole No, 7 Borehole No, 8
6'-15"! 152! 6t-151 15'=30"
A1677/6L A1678/64 A1682/6L A1683/6L
14,2 10,3 21,5 17.9
1700 7.7 803
1.7 L5 L3
~67.1_ LD 69T,
100,0 00,0 . 100,0




APPENDIX 1V

MINERAIOGI CAL, EXAMINATION OF HACKHAM CLAY

Investigation and Report by

N. A. Trueman

J. R. Worden

B.H.J. Waters
(AM,D.L.)



Bore 1 =~ bulk sam:’e (A 1L/64)

The sample consists of calcite, clay and minor
guartz, Illite or glauconite is the dominant clay mineral
cunstituent, . Montmordllonite is present but is less abundant
than the hydrous mica, The differentiation between illite and
glauconite in this sample is not possible, but the colour is
suggestive of glauconite,

Upper clay layer from railway cutting P16/6L
Lower " " " " n P17/64

-~ The samples were examined by X-ray diffraction, :Both
P16/6L and P17/6l are identical and consist of montmorillénite
and accessory quartz,

The samples were separated by sedimentation and only
the minus 2 micron fraction examined, )

Sample No.
Bore 4 6-18 feet A1673/64 Montmorillonite dominant(a)
kaolin and illite(§?b~dom1nant
zeolite accessory

18-27 feet A167L/6L4 Montmorillonite domlnant, illite
and zeolite sub-dominant, kaolin
accessory,

27-Ll4 feet A1675/64 Montmorillonite dominant, illite
and zeolite sub-dominant,

Ll-48 feet A1676/6L. Montmorillonite and illite co~-
dominant, kaolin and zeolite
aceessory.

Bore 7 6-15 feet A1677/64 Montmorillonite domindnt, illite,
kaolin and zeolite sub-dominant,

15-2l, feet A1678/6L4 Montmorillonite dominant, illite
and zeolite sub-dominant,

(a) The abundance of the constituents is estimated from
x-ray diffraction and related to standards. However, owing
to variations in crystallinity of the clay minerals the
estimates are only semi-quantitative. The terminology is
as follows,

Dominant: greater than 50 per cent.,
Co~dominant: two components constituting more than 60 per cent,

Sub~-dominant: 20~50 per cent

Accessory: less than 20 per cent,
(v) The zeolite could not be identified positively. Only
one diffraction line is visible (8.9 A unitsg and in all cases

is of low intensity, The mineral assemblage and diffraction
data suggest that it is possibly heulandite, However D.T,A.
failed to detect any heulandite and no other zeolite was
identified.

jbel
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