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SUMMARY

In a reconnaissance for sedimentary phosphate,
sludges and cores were examined from one hundred widely-=
scattered bores in the Murray Basin and the Gambier Embayment
of the Otway Basin in South Australia, Microscopic inspection
and molybdate~testing were followed in selected cases by
partial chemical analysis, Out of more than four hundred
analyses the highest showed 1.66% P,0;, only three exceeded 1%,
and most were less than 0,59, Sporgdic phosphorite grains
and contents of P,Or higher than 0,5% tend to occur in upper
Knight Group, Bucgléuch Group, or Ettrick Formation in the

vicinity of Port MacDonnell, Beachport, Kingston to Narasoorte,

Keith, and Wellington, No phosphate deposits of economic
significance were encountered, '
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INTRODﬁCTION

New sources of phosphate are being sought with some
urgency in Australia and interest has been focussed on the
sedimentary basins as possible sources of sedimentafy phosphate.
This Department’has recently undertaken a reéoﬁnaissance for
pposphate in the Murray Basin and CGambier Embayment by the
eiamination of both outqrop and selected bore sampleé. The
writer examineéd samples from almost one ﬁundred water, oil,
and foundation bores between August.25th and November 2nd, 1964,

Phosphate analyses were made of selected samples,

OBJECTIVES
The objectives of this investigation were: |
1 To tesf the occurrence of sedimentary phosphate in
the Murray Baéin and Gambier Embayment by the
examination of selected bore samples, Techniques
were to include inspection under binocular micro-
- scope, and testing'with émmonium'nitro—molybdate.
Partial chemical.analysis for P2O5»wou1d be made

) '~ of intervals warranting closer attention.

2. To relate any such occurrence to the stratigraphy,
3 To find significant concentrations of sedimentéry
rhosphate,

OTHER INVESTIGATIONS
At about the same time, but independently of this
departmental investigation, Mr. R.T. Russell (Geologist) of
Mines Exploration Pty. Ltd., by arrangement with this Department,
tested a number of bore sampies from counties Buccleuch, Alfred,

Hamley, and Grey, This work is summarized in two unpublished

reports: - (1)(Russell, R,T. September, 196L, Report on an
investigation of the Tertiary succession, Murray Basin, South—l

eastern South Australia, for sedimentary phosphate.

(2)Russell, R, T. October, 1964, Report on an

investigation of the Tertiary succession, Gambier Basin, for
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sedimentary phosphate,) - k.
Data from these reports are included herein’ and é}e

marked throughout by an asterisk *,

EXAMINATION OF BORE SAMPLES

Choice of béres

In order to achieve adequaﬁe systemétic coverage of
the basins it was decided to aim at the principle of examining
ocne bore from each hundred, Where severallbbfes were available
from a hundred, the most useful one (generally the deepest)
was chosen., However in about one half the hundreds there was
eilther no bore available; or such .as were available were too
shallow to be ugeful. In some hundreds two or more bores were
examined to supplement one another or to investigate areas and
levels of particular interest, Bores used in this report are
listed in Appendix I and plotted on locality ﬁlan 6u—1028;A

They have been given consecutive numbers for ease of reference,

Material tested

All boré samples used were obtainéd'from storage at'
the Department of Mines Core Laboratory, Thebérton,‘and tested
there. Most of them were unwashed, dried,.enveloped, percussion
éludge samples from water bores which had been suﬂmitted:at some
time for palaeontological examination, In séme cases samples
had been kept from 5 or 10-feet intervals, but other bores had
been “skeletonized" fO‘representative samples of longer,intérvalsm
0il well samples éxamined consisted of unwashed, dried, bottled,
rotary cuttings, and ﬁraygd cores. From two punt approach
foundation tests, portions of percussion-tﬁbe samples were

available, taken at 1-foot intervals,

Visual examination

A representative'portion of each sample was briefly
examined under a binocular microscope, mostly at low power,

Notes were made of the lithology. and of anyiobviodg microfossils

Ve
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_of stratigraphic value. The presence of phosphatic oolites or

P

fragrents, glauconite and fish remains were recorded.

Ige ammonium molybdate test

| The reagent used in this test was a mixture of approx-
imafely equal parts of satﬁrated ammonium ﬁolybdate'solufion and
concentraﬁed nitric acid, A dropper-bottle of this mixture was
made up as fequired from carefully stored bulk supplies about
once a day. A hard cream precipitate gradually coated the
inside of the dropper bottle over a period of several weeks,
indicating somé instability of.the nitro-molybdate solution.

A representative small quantity of the sample (about
% gram or "a pinch") was scraped off the picking tray after visual
examination intb one_af the depressions of a porcelain test plate,
The reagent was cautiously added until the depression was nearly
full, more or less vigorous efferveécence occurring with
calcareous samples, Where phosphatic grains were susbected they
were tested individually, A centre of strong phosphatic feaétion
in matrix was taken to be a phosphorite grain, Twelve tgété were
made in each run using two test plates each with éix depféssions.
The contents of each depression were labelled with appropriaté'-
identification on a sheet of paper under the teét-plate. ‘Time
was given for reactions to develop and all the‘twelvé reactions
were then recorded. |
The following terms were used as a rougﬁ scale to

describe the relative degrees of reaction: A

"No reaction" - no yellow coloration produced.,

"Very weak" - & faint yellow transparent coloration.
"Weak". -~ a distinet but weakly-developed trans-

- parent yellow, :

a definite, somewhat cloudy yellow.

"Fair' -

"Moderate" - quite a cloudy yellow, thicker and
brighter than for "fair",

"Strong" - a thick, opaque, bright yellow,

In some tests, coloration was patchy due to small phosphatic

centres of reaction. Many samples gave a reaction classed as
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"very weak", and, as it was found that sucﬁ samples could assay
ub to 0.28% P205, a "Very weak" reacﬁion is included as a
'positive molybdate test' in the diasgrammatic sections at the
end of the report. An attempt was made to distinguish between
ferric cblofation and molybdate reaction.. When yellow 1imestdnes
(é.g. of the Mannum Formation)lare tested, ferric coloration tends
to mask a "very weak" or "weak“ molybdate reaction although a
"fair' or better reaction can usually be.defectedi

The molybdate tests and P205 analyses of 210 samples
were compared in an attempt tb correlate the two. The following

, table summarizes this comparison,

Result of molybdate test Number of Range of con- Average
» samples  tent of P,O-(%) content
| P,0-(%)

"Very strong" - 3 0.06 - 0,45 0.25
e

"Strong" u2 0,04 - 1,00 0,15

"Quite strong" ' ’

"Moderately strong" 30 0.04 - 0.1 0.16

"Moderate to strong"

Patchy showing moderate = 3 . 0,30 - 0.65 0.48
to strong centres of : : :
reaction

. . . ¢
"Moderate" 29 0,06 - 1,25 0.21
' "Fair to moderate" 11 0,06 - 0.65 0,21

"Pair" 11 0,02 - 0,58 0.18

"Weak" 30 0,03 - 0,50 . 0,19 .

"Very weak to weak" 5 | 0,04 - 0,40 0.17

patchy e.g. b . 0,03 - 0,16 0,08

"Very weak" but
'with fair patches!

"Very weak" ' 35 0,00 - 0,28 - 0.12

“Wlmost no reaction" 7 0.00 - 0,16 0.09
"No reaction"

From the above it is apparent that distinct molybdate
reactions can be developed by samples having bulk compositions
low in phosphate, One chance phosphatic fragment in the small
portion tested can probably produce a "mbderate" to "strong"l
overall reaction., From theltabulation above it is clear that

this exaggerated response was common and the concentrated
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ammonium nltro—molybdate reagent used was: probably over—sensitive,"
magnifying any molybdate reactlon, especially those: involv1ng
long-continued effervescence of the sample, On the other hand
it was possible to record only "moderate" in the case of a
sample assaying 1.25% P P, 5, "fair" for 0.58%, "weak" for 0.50%,
"very weak" for 0,28%, and "almost no reaction" for 0.16%,
presumably by the chanc¢e absence of a phosphatic'grnin in the
small portion of sample tested, Due to such sampling problems
and the usé of a sensitive teéting sblution,.a certain molybdate
reaction can be Produced by samples having in bulk a relatively
. wide rarge of actual phosphate composit ion, In the comparatively
few cases-whéré definite centreé of phosphatic reacnion were
seen, or where phosphatic pellets were recognized, the analyses
snow a more consistent uﬁward trend,

Molybdate testing as described has limitations as a
rbutine method of sélecting phosphatic samples for chemical ‘
analysls and its use in this investigation led to the nhemicai
analysis of many samples_low in phosphate content, The method,
however, allows rapid examination and further experience may

produce more censistent results,

7

Chemical analysis .

Initially several hundred feet of cénsecutive samplés
from selected bores were submitted.fop chemical anaiysis: theée
were of the ?Middle to Upper Eocene section (Uppér Knight Group
and Buccleuch Group) in the Mount Salt bOreé, where phoSphntic
grains had been detected,. The results showed tnat even in thé
few cases where phosphatic gréins were recognized viSually,
phosphate content of the bulk sample did not exceed 1.5% P2 5
Nearly all of the analyses were less than 0,5%, and most were
less than 0,2%, '

Thereafter, only individual samples which had given
"méderate" to "strong" molybdate reactions were submitted for

analysis, In all, LO9 samples were analysed, the best showing
1 .6_6%% Py05.
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STRATIGRAPHIC CONTROL -

The stratigraphy of most of the bores investigated
hed been previously outlined by Ludbrook in a series of publica?
. tions and unpublished reports, in 0'Driscoll (1960, Appendix 1,
Summary of Bore Records, pp. 150—238),'palaeontological
inspection by Ludbrook provided stratigraphic control in
, representative bores from many ﬁundreds; Many of these bores
were still the most suitable ones available for phosphate festingn
Other bores were described in greater detail in "Stratigraphy
of the Mﬁrray Basin in South Australia" (Ludbrook, 1961). These
two;publications proved to be of particular value while an
outline of Tertiary correlation in South Austrélia (Ludbrook,
1963) was also found useful,

A number of unpublished reports are available for
relevart bores as under (see Appendix I and locality plan
6L4~1028) . |

Mount Salt project

7 1Iudbrook, N.H, 193, 0.D.N.L, Mt, Salt No. 1 Well,
Subsurface Stratigraphy and Micropalaeentological
Study. | | |
Dept., Mines S.Adst. Geol. Surv. Pal. Rep. 2/63.
G.S. 2561, -

[2-6/ Ludbrook, N.H. 1962. Nt. Salt Structure Drilling
Project of 0il Development N.L, ‘-Palaeontologicai-
Report, |

~ Dept. Mines S.Aust. Geol. Surv, Pal, Rep, 12/62,

G.S. 2”33.

Geltwood Beach project

/19/ Ludbrook, N.H, 1964, Beach Petroleum N.L. Geltwood
Beach'No. 1 Well, Subsurface Stratigraphy and
Micropalaeontological Study. ‘

Dept. Mincs S,Aust, Geol. Surv. Pal, Rep., 10/63,
G.S. 2755,
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[T17 Starr, T.J. 1963. Review of Structure Drilling
Programme, Geltwood Beach, S,A, IN Beach
Petroleum N.L. Appraisal of the Geltwood Beach
Structure (ﬁnpublished report by Geosurveys of
Australia Ltd.) N

Cellulose Pty. Ltd, Bores

[T2, 13/ Ladbrook, N.H. 1961, Cellulose Australia Ltd.
Water Bore, hundred Mayurre, section 78, Micro-~
palaeontological Examination, _

Dept. Mines S.,Aust. Geol, sérv. Pal, Rep. 6/61
G.S. 20U5. | |

Beachport No, 1‘- )

/777 Tudbrook, N.H. 1962, South East 0il Syndicate Ltd.
Beachport No, 1 Well, Subsupface Stratigraphy and
Micropalaeontological Study., Dept. Mines S,Aust,
Geol, Surv. Pal. Rep. 2/62. G.S. 2297, “

Penola No. 1

[ 1udbrook, N.H. 1961. 0il Development N.L. Penola
No., 1 Well, Subsurface Stratigraphy and Micro-
§alaeontologiqal Study. Dept. Mines S.Aust.AGeoi.
surv. Pal. Rep. 5/61. G.S, 2044,

Comaum coal bore

/227 Harris, Wayne K. 196L. A Reinterpretation of the
Stratigraphy of the Comaum No, 2 Bore, South

Australia, >
Dept. Mines S.iust, Geol, Surv, Palyn. Rep. 7/6L.
G.S. 2956,

L,E, Maczkowlack Bore 2

/327 ZLudbrook, N,H, 1961, Examination of Water Bores,
hundred of.Murra.Binna, County Macdonnell,
Dept. Mines S.fust. Geol, 3urv, Pal, Rep. 9/61.
G.S, 2095.
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Keith Bore

/L& 1I1udbrock, N.H. 1959. Murray Basin 0il Syndicate
Keith Bore, 1958, Preliminary Report. Dept. Mines
S. Aust, Geol, Surv, Pal, Rep. 1/59. G.S. 1235,

Pinnaroo Bore

/79 Ludbrook, N.H, 1956; Murray Basin 0il Syndicate
Pinnaroo Bore, Progress'Report No, 1, Surface -
600 feet. Dept. Minés S,Austs Geol. Surv,
Pal. Rep. 15/56. G.S. 59L.

" Ludbrook, N,H, 1956, do, Progress Report
No. 2, 600 feet - 835 feet, do. Pal, Rep. 16/56.

Ludbrook, N.H, 1957, do, Progress Report
No., 3, 850 feet - 1020 feet, do. Pal. Rep.

L/57.

‘Ludbrook, N.H., 1958, do.  Final Report and
Summary, o do. Pﬂqun1w®&A
.S, 115L.

Swan Reach Briggé ‘
/B9/ Iludbrook, N.H, 1958, Stratigraphy and Palaeontology

of the Swan Reach Bridge Site, Dept. Mines S,Aust. -
Geol, Surv, Pal, Rep, 1/58, G.S. 895,

Chowilla Dam Site

Z§7; 997 Ludbrook, N.H, 1960, Chowilla Dam Site, River
Murray, Stratigraphy and Micropalaeontology.
Dept, Mines S.Aust. Geol. Surv., Pal. Rep. 9/60.
G.S. 186L. |

North Renmark No, 1
/S8/ ILudbrook, N,H, 1963, A.0.C. North Renmark No. 1

Subsurface Stratigraphy and Micropalaeontological
Study.

Dept. Mines S.fust. Geol. Surv, Pal. Rep. 6/63,
G.S. 2589,
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SUMMARY OF RESULTS BY COUNTIES

Most of the results of the phosphate-testing programme

are included in this report in both graphical and tabulated form,

The following gounty-by-county summary high-lights the signific-

ant data in a standardized farm for easy comparison.

County Grey _
(1) 19 bores (numbered 1 to 19 on the appended locality plan)

L (11)

(111)

(iv)

were examined in whole or in part, The 19 bores represent
11 hNundreds out of 21 in the dounty, but the areal
distribution and stratigraphic penetration of‘theSe bores

are uneven,

256 analyses for P205 were made from this county (includ—A
ing 24%), This high number of analyses is due to the
runs of cmsecutive analyses made on the Mount Salt and

Beachport wells in the initial phase of the investigation,

The highest P295 analysis for the county was 1,50%%* from

bore numbered 1 on the locality planﬁ- Mount Salt No, 1,
575-580 feet, at the top of the Knight Group. Another

analysis of the same interval gave 0.37% PO, emphasiz-
ing both the sporadic distribution of phosphorite grains

and the difficulty in getting representative samples.

Qther P,0g snalyses over 0,5% were:

a) 0.93%* from bore 1 as above, 580—590‘feet. Another
analysis of the same interval gave 0,50%.

b) 0.87%* from bore 17:- Beachport No, 1, 880—890 feet,

: at the top of the Knight Group., Another analysis of
the same interval gave 0O,L4L%,

c) 0.85%% from bore 17 as above, 870-880 feet, from the
base of Buccleuch Group equivalents, o#erlying Knight
Group. An aﬁalysis of a composite sample 860-870
feet, 870-880 feet, gave 0,65%,

d) 0,65% from bore numbered 1, 600-610 feet, near the
top of the Knight Group, Another analysis of the
same interval gave 0,L46%.
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e) o.65%¢ frpm’bpre 2:-  Mouﬁt §a;t Structure Hole No.
1, 69Qf7OQ‘feet, nearlipé‘P%§§‘§f the éambier
Limesf§né:"Anothéf'agéiysié of the same interval

gave 0,40%.

f) 0,64% from bore.numberéd 5:= Mount Salt Strmicture
" Hole No.;u,-610 feet, at the top of the Knight
Group. | N
g) 0.,56%% from bore 2,.680-690 feet.
h) 0.,55% from bore 5, 620 feet.

(v) Commenté |
Phosphatic grains were recognized from- the following
levels arranged in ascending stratigraphic order: .in.

Cretaceous beds of the Runnymede Formation (hundred of

Penola); near the top of the Khight Group, Middle to

?Upper Eocene, (hundreds 6f~Macdonnell, Mayurra, Lake

George); and near the base of the Gambier Limestone
801igocene basal glaucbnitic,member),'(hundreds of
Macdonnell, Lake Georgej.

Yellow to brown grits, sands and clays with sporadic’
rhosphorite grains and fish remains néaf the top of the
Knight Group from Beéchport‘to Mount Salt'have'provided
the highest phosphate analyses in this county. _.

Brown glauéonitic and sandy clays near the base of
Buccleuch Group equivalents in Beachport Nq. 1, also
jielded phosphate analyses somewhat higher than average,

14 analyses from the Cretacecué Runpymede Formation
in Penola No. 1 well ranged from 0.04% to 0.37% P,0g,
and averaged 0,26%, |

County Robe

(1) 11 _bores (numbered 20’tq 30 on the appended loeality plan) = -
| were examined representing 8 hundfeds:out of 18. Most
of the bores intersected the Knight Group.
(i1) 83 analyses for POy were made frbm this county, 42 of

‘these being of a section of Naraccorte E, and W,S, Bore
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The highestAPQO5 analysis for the dounty was‘O.SO% from

‘bore No. 26 in section 128, Hundred of Spence, 280-290

feet, near top of Knight Group.

One other ngg analysis over 0,5% was: 0,58%, Naracoorte
E. and W.S. Bore 5 (numbered 30), u1u—u26 feet, from
within the Knight Group (top at 230 feet).

Phosphofite grains were recognized from near the top
of the Knight Group (hundreds of Smith, Joyce, Naracoorte);
from the basal glauconitic member of the Gambier Limestone
(hundred of Naracoorte); and from the base'of the Upper
Oligocene Compton Conglomefaﬁe (hundred of Naraéoorté).

As in dount& Grey, the highest analysis comes from near
the top of the Knight Group, in this case from a black
carbonaceous clay, gritty sandy and silty, with glaﬁcdnite

pelléts and grey silty laminsae.

8 bores (humbered 31 to 38‘on the locality plan) were
examined and represent 8 hundreds out of 15, 3 of the "
bores entered the KnightAGroup.

13 analyses for P205 were made from this bounty;‘

The highest’analysis was 0,.81% from Kingston E, and W.S,

Bore No, 3 (numbered 31 on locality plan), 190-204 feet,

Buceclewch Group egquivalents,

One other P,O¢ anglx§is over 0,5% was: 0,58%, from a
bore in section 189, hundred of Minecrow (numbered 33)
155-160 feet, very similar to (1ii).

No. 50

(}ii)

(1v)

(v) Commen ts
County Macdonnell

(i)

(11)
(111)

(iv)

(v) Comments

The two phOSphate analyses above average came from
brown bryozoal marls with abundant limonite pellets,
and represent Buccleuch Group equivalents, Phbsphatic

grains Weré also seen at this level (Hundred of Minecrow).



County Cardwell

(1)

(1i-) |

(111)

C(iv)

5 bores (numbered 39 to 43 on locality plan) were

examined, representing 5 hundreds out of 12,

6 anelyses for P205 were made from this county,

The highest analysis was 0,31% from a bore in section 101,

hundred of Richards (numbered 42 on locality plan)
193~217 feet, Buccleuch C, a black carbonaceous calcareous

and shelly clay.

Comments

Pleistocene brown shelly sands in hundred of Coombe
contain dark brown fragmants‘that give an apparently
strong molybdate reaction, but analyses are low and

anomalous effects may'be'involved.

County B ckingham'

(1)

(11)

(111)

(1v)

6 bores (numbered L4 to h9 on the locality plan) were

examined, representing 5 hundreds out of 11,

16 analyses for P205 were made from this oounty.

The highest analysis was 1.25% from Keith Bore, Murray .
Baesin 0il Syndicate, Bundred of McCallum (numbered U8

on locality plan), 553 feet, high in the Knight Group.

Other analyses over 0,5% were:

- a) 1.00% from Keith Bore as above, 675 feet, Knight

‘Group.

b) 0.61% from a bore in_seotion 141, hundred of Stirling

(numbered L7 on locality plan) 127-168 feet, Ettrick

Formation.

(v) Comments

Rare phosphatlc grains were recognized from the
Buccleuch Group and the Ettrick Formation in Hundred of
Stirling, but highest analyses came from the Knight -

© Groupe.
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County Sturt

-16~

,(1)

(11)

S(111)

(1v)

(v)

i

6 bores (numbered 5Q to 55 on the appended locality plan)
were éxamtﬁed, representing 5 out of the 6 hHundreds
which are in paft within the Murray Basin,

6 analyses for P,0g were made from this €ounty, |

The highest analysis was 1.66%'from H. and L.G. Wellington

West, Bore 2, Hundred of Brinkley (numbered 51 on locality
plan), a tube sample 59-60 feet, in the Ettrick
Formation, '

One other analysis ovenr OQB% was:

0.56% from bore numbered 51, 54-55 feet, in the Ettrick

Formation.

Commen ts

Dark grey-brown phosphatic grains were noted at L2-u3

. feet in the Wellington West bore (hundred of Brinkley) and

County

probably occur rarely there in the glauconitié_marls,
limestones, and clays of the Ettrick Fbrmation between
LO and 60 feet, in which significant molybdate reactions
were recorded. The sample 59—60 feet gave .the highest
phosphate analysis to date in the bores examined - 1.66%

P,0.

Russéll

(1)

(ii)
(111)

(1v)

9 bores (numbered 56 to 6L on the locality plan)
were examined, representing 6 Hundreds out of 9,

L analyses for POy were made from this county.

The highest analysis was only O.2L% from A.R, Launer,
Bore 2, section 21, Hundred of Ettrick (numbered 62 on
locality plan) 270-280 feet, in the Ettrick Formation._

Comments

The Ettrick Formation was not interéected by the bores
available in hundreds of Jeffries and Coolinong. No
bores wefe available from hupdreds of Baker, Bonney and
Malcolm, It has therefore not been possible to test the

Ettrick Formation in the southern half of @&ounty Russell
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to see whether .the higher phosphate values in the

Wellington West area are continued to the south,

Countx_guccleuch

(1) 14 _hores (numbered 65, 66, and 68 to 76 on the locality

plan) were examined by the writer; rebresenting 9 out of
17 Hundreds. R.T, Russell (196L, cited above) independ-
ently examined 22 bores in this county, representing 14
Rundreds out of 17, Only 2 samples were considered by
him to be worthy of analysis, and these showed O,L7%

and 0,11% P205. The bore containing the higher analysis
has been included in the writer's locality plan and
section as ho. 67 (Coonalpyn Town Bore no. 3, Section 7,
Hundred of Coneybeer); |

21 _analyses were made from this county.

The highest ahalysis was O‘u7%-P205# from Coonalpyn E.
and W,S, Town Bore 3 (numbered 67 on locality plan), 312-
317 feet, near the top of the Khight‘Grqup.

Despite the rather thorough investigation of this
County, no significant sedimentary phosphate haé»been
encountered. A phosphatized bone fragment was noted from

Buccleuch C (hundred of Roby).

3 bores (numbered 77 to 79 on the locality pian)'were
examined representing 3 Hundreds out of 10. No bores

were available for examination from the area‘outsidex

24 anaslyses were made from this county'

The highest analysis was 0.45% POy from M,B,0.S. Pinnaroo
No, 1 o0il well, hundred of Pinnaroo (numbered 79 on

locality plan), 195 feet, in Pata Limestone.

(11)
(1ii)
(iv) Comments
County Chandos
(1)
hundreds,
(11)
(1ii)
(iv) Comments

Quite strong molybdate reactions were obtained from

L}
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Pata, Morgan,Aand Mannum-Gambier-Limestones but analyses
were’generally low, and all under 0,5%. Over-sensitive
aﬁmonium nitro~molybdate reagent is believed to have

caused the anomalously strong reactions,

County Eyre
(1) 2 bores (numbered 80, 81 on the locality plan) were
examined, representing 2 hundreds of the 9 included in the

Murray Basin in this county.

(i1) No P,QO. analyses were made.
-

(11i) Comments-

Molybdate testing suggested low phosphate values in

the samples examined,

County Albert

(1) 9 bores (numbered 82 to 90 on the locality plan) were
examined, representing 8 hundreds out_of 13.

(11) 3 _analyses were made from this county.

(11i) The highest analysis was 0,20% P205 from a bore in section

H, hundred of Paisley, (numbered 89 on locality plan),

101-110 feet, in Morgan-Mannum limestone.

(iv) Comments
Morgan—Mannum»limestones gave some fair to moderate

molybdate reactions but yielded'low P205 analyses.,

County filfred

(i) [ _bores (numbered 91 to 97 on theilocalify'plan) were
exaﬁined by the Writer, representing 7 hundreds out of 8..
R.T. Russell (1964, cited above) independently examined
4£.0.G. Loxton No. 1 oil well to 916 feet, and in addition
Beach Petroleum's Lexton No. 2 oil well to 800 feet.
Loxton No, 2 is not inclpded in»the presenf report as it 3
contributes liftle of significance to this investigation,
Only one sample (a green glauconitic marl near the top
of the Ettrick Formation, 570-580 feet,) was submitted

for analysis from this bore, and it showed 0.16% P20g%,



(11)

(111)

(1iv)

~19-
9 analyses were made from this county,

The highest analysis was 0,3%% P05 from 4,0.G. Loxton
No. 1 oil well (numbered 95 on locality plan), 150-155
feet, in Pata Lihestbne | |
Comments

A1l the analyses except the one quoted above were

~

County Hamley
(1) 3 bores (numbered 98 to 100 on the locality plan)

(11)

(ii1)

(iv)

were examined by the writer, all from the area outside
hundreds. Russell examined A,0.C. North Renmark No, 1 oil
well to 994 feet.

10 analyses were made from this county,

The highest analysis was 0,61% P205 from Canopus Bore 1
(numbered 100 on locality plan), 600-61L feet, in Knight

Group.

Comments

The next best analysis was 0,36% Py0g from 4.0.C. Nortlh
Renmark No, 1 01l well (numbered 98 on locality plan),

676-686 feet, from Ettrick Formation. This glauconitic

shelly marl with rare fish bone fragments gave-a strong
molybdate reéction.

Four analyses from the'Crétaceous interval in North
Rermark No. 1 ranged from 0.20% to O.27% P,05, and
averaged 0,25%, |

One analysis from underlying Permian glacigenes
recorded 0,30% P205.
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3
. CONCLUSIONS
Sedimentary phosphate is ubiquitous in the basins but
nowhere haé it been foun& to oécur in economicaily significant
concentratlons. The average of 449 partial chemical analyses

listed in Appendix II is O, 17% 5. Only three analyses
exceeded 1% P205 viz..

1..66% County Sturt rundred of Brinkley, 59-60 feet,
Ettrick Formation, in bore numbered 51 on =
locality plan - H, and L.G. Wellington West

~ Bore 2,
1.50%4 - County Grey, Hundred of Macdonnell, section 783,

575 - 580 feet, top of Knight Group, in bore
numbered 1 on locality plan - 0.D.N,L., Mount
Salt No, 1.

1.25%6 ~ County Buckingham, hundred of McCallum, section L,
553 feet, Knight Group, in bore numbered 48 on »v//
locality plan - M,B.0.S. Keith Bore.

According to Clark and Washington (quoted by Emmons, Thiel,
Stauffer, and Aliison, 1939, p.‘16) the average phosphorus con-
' tent of the upper 10:miles of the earth's crust (including‘both-
igneous and sedimentary rocks) is 0.,13%, which is équivalent'to
0,30% ons. Thus the sediments tested are not generally above
crustal average, but rather the opposite, since the molybdate
test Was_used in an attempt to screen out the more phosbhafic
samples for chemical analysis;

Phosphor;te grains weré ncwhere common and aimbst
alwaysveryﬁrare or absent, They'were noted in the following
positioné?f. o | |

(i) 1in Cretacecdus beds of the Runnymede Formation, county

Grey, lLundred of Penola;

(11) near the top of Knight Group in tounties Grey (hundreds
of Macdonnell, Mayurra, Lake George, Penola) and
Robe (hundreds of Smith, Joyce, Naracoorte);

(1ii) in Buccleuch Group in ¢ounties Grey (hundreds of
Macdonnell, Mayurra, Leke George), Macdonnell
(hundred of Minecromo,.Buckingham (hundred of
Stirling) and Buccleuch (hundred of Roby);
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(1v) 1in the basal glauconitic member of the Gambier Limestone
of counties Grey (hundreds of Macdonnell, Lake Geofge),
and Robe (hundréd of Haracoorte);
(v) . in the Ettrick Formation, counties Buckingham (hundred of
Stirling) end Sturt (Yundred of Brinkley);
(vi) at the base of the Compton Conglomerate, County Robe
| (Mundred of Naracoorte);_ |
(vii) doubtfully in Pleistocene shell& sands, County Cardwell
| (hundred of Coombe).
This information, together with the results of molybdate testiﬁg
and chemical analysis, is plotted graphically in five plans
(Nos. 64-1054, 1055, 1056, 1057 and 1058), Only in 12 bores
did samples show chemical analyses higher than 0,5% P205, viz,
bores nﬁmbefed 1;}2, 5, 17, 26, 30, 31, 33, 47, L8, 51, and 100
on loéality plan 6L=1028, These bores are situated in the
vicinity of Port Macdonnell, Beacﬁport, Kingston té Naracoorte,
Keith, Wellington, end Canopus Station. - Knight Group, Buccleuch
Group, and Ettrick Formation provide'these relatively higher
analyses, It would be worthwhile to test future bores inter-
secting the following beds: t | |
(1) the upper Knight Group and Buccleuch Group in Counties
Grey, Robe, Macdonnell, and Buckingham;
(11) the Ettrick Formation in countles Sturt, Russell,
Buckingham, and possibly Hindmarsh.
Nineteen samples from the Cretaéeous and one from the
Permian, intersected in deeper bores, yielded only average

analyses ranging up to 0,37% P205-
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Location of bores tested for phosphate

No.'of
bore C
on Name and location of bore
locality :
plan
1. Mount Salt No. 1, Oil Development N,L;, section 783,
- hundred of Macdannell,
2. Mount Salt Structure Hole No, 1, 0il Dev. N.L., hundred
of Macdonnell, '
P '
3. Mount Salt Struw ture Hole No. 2, 0,D.N,L., hundred of
Macdonnell, _ ~
L. Mount Salt Structure Hole No, 3, 0.D.N,L,, hundred of
Macdonnell, ‘
5. Mount Salt Structure Hole No, 4, 0,D.N,L,, hundred of
Macdonnell, '
6. Mount Salt Structure Hole No. 5, 0,D.N.L., hundred of
‘ Macdonnell. -
7. Woods and Forests Dept Bore 6, section 622 hundred of
Caroline, - - -
8, - R.F. Lawson, section- u89, hundred Blanche.-~ 8
9. E. and W.S. (for E. T S .JL,) Bore 2, Mt Gamb1er, section
A 177, hundred of. Gambler. s L
;;}1o;~, Geltwood Beach No. 1, Beach Petroleum N. L., hundred of
LT w . TMayurra,. “ o
1. Geltwood ‘Beach Structure Hole No. 7, Beach Petroleun
‘N.L., hundred of Mayurra,.
12, Cellulose Pty. Ltd. Bore 1, section 78 ‘hundred of *
" Mayurra, e
13. Cellulose Pty. Ltd. Bore 2, section 78 ‘hundred of
Mayurra. -
tu. Burrungule lignite Bore CG 6, boundary section 2,
‘hundred of Young, and section 1u, hundred of
\ Hindmarsh, _ , _ R '
15, E. end W.S, Millicent Bore 3, section 583, hundred of
A Mount Nuirhead. . oo
16. Woods and.Forests Dept Bore 1A, section 130 hundred
of Nangwarry. , o . . .
17. Beachport No, 1, South East 011 Syndicate Ltd., section
20, hundred of Lake George. -
18, . A.W. Shannon, Bore %, block 5, hundred of Monbulla.,
19. Penola No, 1, 011 Development N.L., section 500,
. hundred of Penola.
20, Ge R. Cameron, Bore 1, section 65, hundred of Smith,



No, of
bore
on : Name and location of bore
locality
plan
21, C.C. Seymour, Bore 1, section 141, hundred of Killanoola,
22, Comaum coal exploration, Bore 2, sections 2Lk, 328,
hundred of Comaum, '
23, ‘D. Ogllvie, section 119, hundred of Ross..
2L, Broadlands Pastoral Co. Bore 9, section 395, hundred of
Joyce,
25, South Fast water boring programme, Bore 13A, sectionl23,
hundred of Joanna,
26. Dr. F. Jose, section 128, hundred of Spence,
27. Naracoorte No. 1, E, and W.S., Townsite block, hundred
of Naracoorte,
28,  Naracoorte No. 2, E, and W.S., Townsite block, hundred
~ of Naracoorte, ) :
29. Naracoorte No, 4, E, and W,S., section 1040, hundred
: of Naracoorte, »
30,  Naracoorte No, 5, E, end W.S., section 1086, hundred
of Naracoorte, : ,
31, ‘Kingston No, 3, E, end W,S,, section 37)4, hundred of
Lacepede, _
32, L.E. Maczkowiak, Bore 2, section 500 hundred of
Murrabinna, .
33, R, Paltridge, Bore 2, section 189, hundred of Minecrow.
3L, R.G. Harrison, Bore 1, section 435, hundred of Hynam.
- 35. M, Hunt, Cattle Creek station, section 25, hundred of
Duffield
36, M.G, Coleman, Bore 5, section 35, hundred of Parsons.
37. E.C.-Pridham, section L2, hundred of Beeamma,
38. Australian Primary 01ls Ltd., Bore 8, section 70,
hundred of Geegeela. ’
39.  A.JH. May, Bore 1, section 27, hundred of Laffer,
Lo, Department of Lande, Bore 7, section 19, hundred of
Field, _
L, Richardson Bros., section 108, hundred of Colebatch.
L2.  L.F. Galley, Bore 1, section 101, hundred of Richerds.
43, H.A. Fiegert (Lewis Bros.), section 134, hundred of
Coombe,
44, ° R.W. Lemessurier, Bore 3, section 91, hundred of

Willalooke,
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NO. of T ;‘».;’,\;“'r:.' S R ’ k
bore B '
on A + Name and location of bore
locality A '
plan . L ]

L5, Mundulla Public School Bore, Town Block, hurndred of
Wirrega, ,

L6, S.R. Makin, section 83E, hundred of Stirling.
L7. P,H., Densley, section 141, hundred of Stirling,

u8, Keith Bore, Murray Basin 0il Syndicate, section U,
hundred of McCallun,

49, W,H. Wylie, Bore 3, Kangaringa Station, section 1,
hundred of Shaugh,

50, M. Arnold, section 145, hundred of Freeling, -

51. Highways and Locai Govt., Dept,, Wellingten West, Bore
- 2, Harbours Reserve, hundred of Brinkley.

52, Dept. of Works, P,M.G.,, Murray Bridge, Bore 1, Townsite
o block, hundred of Mobilong.

53. R.A, Guenther, section 189, hundred of Mobilong.

5L, F, and J. Sterick,'Bore 2, section 390, hundred of Angas.
55. J.H.'Stranss, Bore 2, seciion'167, hundred of Ridley. B
56.  H.H. Cartledge, Bore 1, section 1, hundred of Jeffries:

57. G.S. and L. Moore, Bore 1, section 97, hundred of '
,Coolinong.

58,  Highways and Local Govt. Dept., Jervdiéﬂfﬁnt, Tailem
_ : Bend, Bore 4, Harbours Reserve, hundred of Seymour..

59, ¢.A. Nagel, section 1 EB, ‘hundred of Seymour:.

60, - Zadow Bros,, Bore 1, secfion 1'NA,~hundred of Burdett.
61, ‘A.R. Launer, Bore 1, section 21, hundred of Ettrlck.
62, A.R; Launer, Bore 2, eection 21, hundred of Ettrick '
63. L.H., Wellmen, Bore 1, section 4, hundred of Ettrick..

6&. H.A. Rosenburg, Bore 1, sectlon 47, hundred. of
' Younghusband,

65. Coa O. Klitscher, section 10, hundred of Strawbridge.

‘66. Coonalpyn No, 2, E. and W, S., gection 56, hundred of
Coneybeer,

67 Coonalpyn No, 3, E, and W.S., section 7, hundred of
. Coneybeer.,

68, Trossachs Pastoral Co., Bore 5, section RSA, hundred
» of Lewis,’

69, W.G. Jacobs, Bore %, section 32, hundred of Livingston,
70.  W.J. end N,E, Wilkins, section 18, hundred or Roby.
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No, of : 0
~on . - Neme and location of bore
locality : ‘

plan

1. A,P. Manley, Bore 3, section'31,-hundred of Roby.,
73, M. Dall &hd Son, section U, hundred of- Peake.

74,  -Sherlock School, Bore %, Townalte Lot Lli, hundbed of
Sherlock. ) -

75 - Karoonda Township Bore 2, E, andW,S., section 135,
‘ hundred of Hooper,

76, J.P. Williams, section 69, hundred of Molineux,
7#.  K.A. Godfrey, section 91, hundred of Cottoi,

78,  lameroo Township Bore, £, ahd W.S., section 203,
hundred of Bews,

79.. Pinnaroo No, 1, Murray Basin 01l Syndlcate, sections
59, 67, Hunhdred of Pinnarco,

80; H. @nd L.G. Dept.; Swen Reach Bridge, Bore 8, section
Co12, hundred of’ Fisher,.

81, H., and L.G; Dept., Blanchetown Bridge,. Bore 8,
‘Harbours Reserve, hundred of Skurray.

82,  A.B: Morrell, Bore 1, section Lk, Hundred: of Forsters.
83,  W,N. Bilts, Bore ', Section 26, hindred of Bandon,
Bly, &¢.s. Evans, Bore 1, secticn 38, hi‘zhb‘afiea-:o'f-'--chéeéoﬁ. |

85, | Wanbi Research Station, Bore 1, section 32, hundred of
Mindarie:

86,  H.W. Day, section 1CA, hundred of E:Bakarf‘&-.f ,
87, 'R.M. Stasinowsky, Bore 1, sectian 39, ‘hundréd of Mantung.
88, W.H, Todd, section LB, hundred of Mentung,
89. R.R, Fdison, Bore &,Aseetion-H@-hundredrdf‘Paieley,
- 90. " R.H. Spencer, section 1, hundred‘of'Ho$der,
91.  C.H. Kirvan, section L3, -hundred of Allen,
92.  A.C. Pocock, section 172, hundred of Kekwick, .
93. N.W, Flavel section 28, hundred of McGorrery.
9k, C.T.J. Schuster, Bore 1, section L2, hundred of Pyap.
95. Loxton No. 1, 4.0.G., section 6B, hundred of Bookpurnong.

96. E., and W.S, Dept. drainage bure, Shaft 18, section 377,
' hundred of Gordon, ‘



No, of

bore _ , :

‘on Name and location of bore
locality
_plan

97, Chowilla Dam P,D,1, sestion 19, hundred of Murtho,
98, North Rénmark No, 1, A.0.C., outside hundreds.
§§} Chowilla Dam P,D,2, outside hundreds,

100. Canopus Pastoral Co., Bore 1, outside hundieds.




-28-
APPENDIX 1II

P'os hate analyses, molybdate test reactions, and summarized

Ohly those samples that were gnalysed have been
included 1t was not considered practicable or necessary to
include details of all samples examined, as those show1ng better
molybdate reactions were ~analysed, Some bores that were examined
but which showed poor molybdate reactions throughcut ‘are there-
fore not ineluded in the following table.

All chemical analyses were done by Australian Mineral
Development Laboratories, Parkside. Those tiarked with an
asteriske were dane for Mines Exploration Pty, Ltd., the remainder
were done forthe Department of Mines,

. iReferences to the stratigraphy‘of the bores include
neny unpublished”reporﬁs and a few pubiishedﬁwcrks; The latter

are listed under 'References' at the end of this report, the

former in the section 'Stratigraphic Controlf, earlier in the

report,  Where no reference is given, the stratigraphy was out-
lined by the writer.
The following abbreviations have sometimes been used

in the lithological descriptions to conserve space,

Abund, abundant
Brn, - brown
Bryoz. | bryozoa, or bryozoal
.Cale, calecareous
‘Carb, carbonaceous
Contam, ccntamination '
Dk, dark (-coloured)
Ech, ' " echinoid (-rich)
Ferrug, ferruginous
Glauc, . glauconitic, or glauconite.
Irreg. irregularly 4
Lim, limonitic, or limonite
Lst, limestone
Lt, | light (-coloured)
. Pyr. .~ pyritic, or pyrite
Recryst, recrystallized
" Sst, - sandstone

Ve very
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Nember | B
-of - Molybdate

~ ‘bore on
local:.ty
map

‘Name' of bore

»L_o::élﬁé_v

Sample
ahalysed -
(feet )

Formation

Lithology etee

test

redction

e O

Po0s %

it St tou 1, 0B eD.

(Ludbrook, N:H. 1963,

unpub. repa,

”,Hd. ‘Nacdsiinell ,i -

Secte 785

. ;"575-580

- nght ‘:Gizi"‘éﬁp

Brn. Tim, clayey grlt. Lime pellets;
fish teeth, bones. Glauce

Dk. colitic
- frags. very
_ Wea.k

0437
1.50%

 §5§0.-590‘ T

TR b T ey s T

pellets, etc. Gement: contam, " Few

phosphatlc gra:.ns. '

— Few f'ra.gs.
- moderately

§1-;'rox'"1‘g;

0450
0,93%

o

Do. - much cement contam.

Few i;f"fi"a,._gs',‘ ‘
“nsdovate

0430
0.40%

— ‘DL. Troe eritty sa.ndy STt and claye

Sll5ht1y pyn.

Few fragse

moderate

0e65
0ely6*

« ‘,6'26-16'50 ,_

Dk. ‘brne s:_’Lty a.nd clayey grite

4J.nost no -
T 9.99..1710?1 2

016
0.24%

-530..540N g

’ do.;

" | Not tosted

0otk

| G0-E50

T T e m Tt

IE

_ Oa‘l?

1 650=660

doe

W

0.12

é60-670 | -

doe

e "

0442

[670-680

Dk.brn.oarb. gr::.tty silt (stome)

o

- Oet1

180630 T

do.

016

690-700. |

. doe

n o

0,06

700-710

do ’oA 4

0,04

| 110-720

0.0

720-730

White grit

0,00




of ’ . Sample - ' . Molybdate
bore on . Name .of bore o Locality analysed PForiiation ‘ Lithology etce ' ~f test P205' %
locality: . : (feot) Ve o ‘ reaction
map - ‘

4 ?!Mt.' Salt ‘Nos 43 ODeNeLe =H¢~1..‘Ma,odonn9'11‘, ""'."7).,.0-750 ) Knight Grbu'p ‘ Brn. gritty silt(stpne), carbe Not tested | 0404

; ‘ Sects 785 750—760 " " T dow - . R S " 0.06
‘(Ludbrook, N:He 1963, SR * —— e e : - —
'} unpub. reps) o : - 760-770 | " " Brne gritty ,silt(stone‘), carb..‘ " " 0.03

~ 770-780 L ™S | nooon 0.07

 800-810 | I ) | doe L 1 " 0,06

gso-840 | v w doe B B 0.03

1 850-860 - v doe O S e m ] 0.03

geo=g70 [ " " - @. 1" " 1 o

:‘_8:'70 .880' ) on n do.‘ ' ' ' ' "N - 0e15

890-900 " " Dk, brn. carbe. 's:iif(.stone) and grittj " L 013
: : saxd, : . o

{90010 |+ @ o " " | 0.8

9951011 nooone __A.Grey, dke grey, carb. sandy siltstone.
" Glauce.; Lime pellets; pyrs bp.on 0,07

10111040 _"'i ) " ~ Brne-grey ccarse illsorted quartz sand." n 0911

1@,0-1050 | v " © do. | | . v ow 0s12




3.

Nunmber
of S _ Sarmple : Mclybdate
bore on ‘Name of bore Locality | analysed | Formation . Lithology etce . test . P205 %
locality . : (feet) . " reaction
9 yt-. Salt No. 4, OeDeNeLe | Hd. Macdonnell,  |4060-1080 |Knight Group |Dke brn.-grey gritty pyr. clay . INot tested | 0440
1080"1 090 n n doe 0.11 .
'(Lud.brook, N.He 1963, ;-_y,"1090_1100 ) " “doe " " 0-‘i3
unpube. repe. ; : : : : : ; - : '
1400-44120 " " Brn.~grey coarse illsorted.quartz sand." " 0.02 -
1120_11-30 " " - 30 i " " 0,00
‘,_1130_11)_’_0 n’ " do. 0" n 0,09
R 1140_1150 " 1] do; _. ] L 0.00
14450-4160- " ) do. | Cn n 0,00 .
141460-1170 n " Brne=grey coarse illsarted quartz sand." " 0,00
' .1170"1180 » X do. C : " " 0400
- 11801190 weoon doe cwow 10,00 -
l1190~1200 | v ow do. mooom 0,00
11200-1210 I doe W 0.00°
| 12101220 n " | Brne=grey sendy silt " " 0404
42204230 | v " do. W 0,03
1230~240 | " dos noooe 0,02
-4 21401 250 " " dos " " 0410
n " doe " " 0.05

.. 1 250-1 260




- 32,

Numbezj

of : Sample Molybdate-
bore on Name of bore Locality analysed | Formation " Lithology atce test . P205 %
locality - - (feet) : reaction
map , | . | | L

1 Mt. Salt Nq‘. 15 CeDoNoLe .Hd. Macdonnell, 4280=1290. Knight Groxip Brne=grey silty coarse sande. Not tested 0.00
(Imdbrook; N.H. 1963, Bects 73 1290-1300 " " ‘ dos . 0400

unpube repe) 1300-4310 | " " do. W v | 0.02

| ]4310-4320 | " do. - LI 0403

4320=1340 " " - doe " " 0400

' 1340-9350 | »  » do. e 0.00

15504360 | " " do. T 0400

f1360-1370 | o do. v 0,01

44370-1380 | " " do. W 0,03

1380-1390 | * "ol do. _ nooom 0,06

13904430 | " " | Brne~grey sandy silt " " 040

1#1%#30 " n do. ' "o 0.0L

1430=140 f " " do. " " 0.05

14404450 " " do. "o 0403

14501460 | © " do. wem 0403

4460~44.70 " n Brne.~grey sandy silt " " 0405

1470~4480 " " doe | " " 0.05

1LB0—590 | " o W 0.05
1500=1540 " n dos " " 0s0% .
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Number __—
-of i Sample : ' ‘Molybdate
bore on Neme of bore Locality | enalysed|{ Formation Lithology etce - test P205 %
locality . {toet) - .reaction -
nap . L )
2 [Mt, Salt Structure Holo Hd. Macdornell in | 600~ 610 [Gambier Lime— |Lt. grey donse chalky lste Abunde . |Not tested  [0,07
Noe. 1, ODeNola or adje to secte stone. | - , spicules. -
: . 8 ——
(Ludbrook, N.He 1962, ™ 610- 620 " " . do. " 0,08
unpub. repe) 620~ 6301 . " " doe T 0,08
630- 0] * " dcs " 0.08
60—~ 650 % -+ doe . " 0,08
650- 650 " " Lte grey dense lst., with saccharcid= | 650=660: 0.16
(compositd) al caloite, some glauce . No reaction
| 670~ 6801 " " | do. rare lim. grains and. |Few reactive }0.13*
quartze . spots
‘680~ 690 " " ~ dce common lime and Patch of {0.56%
: C quartz, some glauce cefinite ' 4
. . "reaction
690~ 700| * - doe Weak Oel0
0465 *
700- 710 " dos Mode strong {038
L ' o A 0‘52*
740~ 720 [Buccleuch Brown ferruginous muddy sand. Fish. |Quite strong Oel0
. ) Group remains : _ 0.38%
i 720~ 730 " do. Moderate 0626
Qo4 2%
730- 740 " doe Fair 0431
0= 7501 " do. lioderate 0412
" " doa Fair

Oe11

750~ 760
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Number
of Sample _ : Molybdate :
bore on Name of bore Locality anzlysed [Formation Lithology etc. test P205 %
locality ' (feet) . reaction '
map , o
2 t. Salt Struecture Hole Hde Macdonnell in |760= 770  Knight Group | Grey pyre. grit. Shark teeth Weak O0e12
Noe 1 O.DeN.Le - . or adj. to seoct, — - - :
. " . . . _" . M .
(Ludbrook, N.He 783 770= 780 _ Grgztm, grite Shark teeth. Muddy | Mode strong | Oe15
11962, unpub. rep.) 780- 790 " ' dos Weak 0e17
- 790" 800 n . dOo Wesak 0.19
800~ 840 " doe © Mod. strong | 0415
810- 830 " Grey pyre and 1lim. grit with shark | Weak tc 0e13
(composite) teeth . , : mod. strong
?30- 850 .o dos Weak Oe15
composu;e): . . } o
850~ 870 " Grey pyre grit - Almost no 0.11
(ccmposite) reaction
| 870~ 880 " . doe 1lim, pellets Strong 0410
890- 920 " Groy grite 1lim. pellets  Wezk to 0e1%
(oom'posite) ‘stronﬁ _
920- 930 " Grit and carb. siltstone Weok 0e15
930~ 940 n ' doe Weak = fair | 0,06
940~ 950 " doe Weak = fair | 0.07
950- 960 " Grit _ Strong | 012
960~ 980 " Grey-white pyre grit and mudstone Weak ~f 0.06
| (composite) _ :
- ?80-1000 oo Silty carb. grit, gritty mudstone Weak 04044
ccmposite) ‘ . - '
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Number
of . : Sarmple o _ Molybdate )
bore cn Name of bore Locality analysed |Formation Lithology etce ‘test onﬁ :
locality - (feet) reaction
3 Mt. Salt Structure Hole Hd. Moodonnell, in |775- 785 Knight Group | Brn. pyr. sand, Lins grains Very weak 0,03
Noe 2, OoDoNoL. or adj. to Sect. _ : I, .
. 783 . 785- 790 " do. Not tested 0.0,
(Ludbrook, N.H, 790800 | ® 0. Not tested 0403
1962, unpube repe) L .
800~ 810 - " Grey milky quartz grit Ne reaction 0400
810- 820 " Grey milky quartz grit Not tested 0,00
820~ 830 " do. somewhat pyre | Not tested | 000
830~ 84,0 n do. Not. tested 0,00
8,0~ 850 " doe Not tested | 0403
850~ 860 " Brne=grey poorly-sorted. eritty Véry wéa.k 003
‘ s:_l"y sard
860~ 870 o doe Very weck 0603
870~ 890 ;. . ™ Groy sand - silty Very weak 0.00
(composite) o
890= 900 " doe Veweak, fair | 0,03
i patch 4
900= 910 " i doe Not tested Ce03
910- 920 " . doe Veweak, fair | 0403
_ : ‘ patch .
920- 930 " . doe Not tested 0,02
930= 940 o doe ‘Not tested 001
940~ 950 " do, Very wesk 0402




Number ‘ o
of . : Sample _ Molybdate
bore  on Name of bore Local ity analysed | Formation .Lithology etce test 1?205 %
locality (feet) _.reaction
3 t. Salt Structure Hole. Hd.Macdonnell, in | 950~ 960 Knight Group | Groy sand = silty Not tested 0,02
NO’ 2’ O JNeL, or adj. to Sect, . — ' ‘ . . i _ ‘
(Ludbrook, N.He 85 960~ 970 " " do. Not tested 0.02
4962, unpube I‘ePo) 970~ 980 | " d{°° Very weak 0400
980" 990 " doe { Not tésﬁed 0,00 ‘
992~ 997 " Grey very fino grained carb, Very weak 0400
4 silty sste Micaceouse S
999~1002 " doe Very weak 0400
'R te Salt Structure Hole Hde Macdonnell, in |[730- 740 Buccleuch Groyp Grey morly lste Somewhat glauce., | Not tested 0,08
Noe 3, OeDeNeLa- or adje to Secte 1 : lins VeaRaro shark's tooth i ;
((Ludbrook, N, 1962, 783 740~ 750 n do. 1 Wedk 0410
unpube repe 750= 760 n ‘Grey very marly do. Strong Oetl
770~ 780 " Grey glauc. marl, with pyrite, Mod. strong‘ ‘ 0«18
» qguartz, shark tooth,. . e
- 880~ 890 Knight Group Brn, ferruginized sst., carbe Moderate Os19
‘ \ 5ilt, pyTe. ' _ :
880~ 900 " do. _Moderate 0e13
920~ 930 " Brn. carbe. pyr. siltstone and sand} Strong 0e35
940~ 950 " do. Moderate 0418
970~ 980 " doe Weak 0415
990-1 000 " Brne. interlaminated siltstone, Fair-moderate 0«15
1 vefine sst., mudstone; carbe. _
" do. Moderate . 0.06

9901002




ST

Number - - P
- of ' Sample { : : - |Mclybdate
bore on | Name of bore Locality | analysed | Formation Lithology etce . ftest - , ?205 %
locality | , _.(i"eet') _ ' : ' - - jJreaction 1
nap | | y 1 , , ) :
5 te Salt Struoture Hole Noce | Hd. Macdonnell, in 70- ‘fBO,Gainbie.‘x""_’Liﬁesfbne Gream ,_.reciyst.__somewhat challqr - Strbng' "~ 10606
g LI-’ OOD.N.L. ‘ ' or ad.j. to Sect. i - - . - lst4 ; - . . o .
1 .y 783 90- 100 " . doe Strong 0407
(Ludbrook, NeHe 1962 ot~ e =
unpub, re,ap. ' ’ 100~ 110 " :’ dos {Strong 9,05
‘ 140 " ‘ ~ dos . _ ‘IStrong 0403
160 | " Grean recryst. bryozoal lste - Istrong  [0.06
500  Puccleuch Group |Grey glauc. pyre marly lste Weak 0.0
. abund, spicules, flintye ' _
510 " ' . d0e ' Very weak 0,04
520 - " . doe Very woak- 0405
- 530 4 . do. Vory weak  |0s07
540 " Cdoe Weak 0.03
550 D dos. Fair ' . |0.09
560 " " {Greenish grey glauc. marl Very weak 0.18
570 " - doe Very woak |Oei7
580-600 n Greemish to brown glauce lime sand; [Very weak = |0.50
[.composite)  shark.and other fish teeth, glauc{ fair-moder-
! , and lim. pellets : : ate ,
610 . Knight Group Brown limonitic silty sand; shark - Fair— . |Oebl
- teeth- ' noderate, _
620 Knight Group- Brn. silty lim. grit; teeth and = .. |Weak- 0455
- . other fish remains | fair
630 : " doe Weak - Ouli7
g &0 " ~ do. Weak - 050




Number .
of . Sample. ‘ 4 Molybdate
bore on Name of bors Iocality |} analysed Formation Lithology etc, test P205 %
locality ‘ (foot) S . reaction ‘
map
5 Mt. Salt Structure Hole Nc, | Hd. Mocdonnell, in | 650~680 Knight Group | Red-brn. lim. quartz grit; shark Weak 0436
4y, 0DNL, : or adje to sect. [(ccmposite) teeth; other vertebrate
_ 783 ' ' renainse )
Ludb . . —
(1191%21‘031;1’“11;'}{1‘81) ) 6950=720 " doe and grey pyre. gritty Very Wealk= 0e25
, ’_ e ¢ i “}(composite sste co weak=-fair
850 n Grey=brne. silty sst. .Very weak,. - Oe2y
950 " dos Very wedk 0e2l;
960 n Grey=brne silty gritty sste Very weak 0.28
970 " Grey=~brn. silty gritty fine sst. Very weak 0e2
980 " doe ' Not tested 0e17
990 " doe Not tested 0e2k
992-1002 " Grey=brn. silty gritty sste. Almost no 0.10
. : - reaction
6 . Jte Salt Structure Hole No, | Hd. Macdonnell, in | 730-740 Buccleuch Group Slightly greenish—grey glauc. marl.| Weak Ce13
?
55 0eDeNoLe or adje. to secte Glaucs pellets . _
(Ludbrock, NeHs 1962, 783 T40-750 " Greenish=grey glauce lim., sand Weak 0e19
unpube. repe 750760 " doe fish | Weak. 0427
remains :
760-770 " Brownish glauce — lime sand. Glaue, Weak-fair 0,28
‘ - lin, pellets : _
770=780 " " doe Weak 0ul0




39.

Number .
of : Sanmple , Molybdate '
bore on Name of bore Locelity analysed | Formation Lithology etc. test FZOS %
locality - : (feet) . reaction
map ) ‘
6 Yt. Salt Structure Hole No, |Hd. Macdonnell, in| 780~790 |Knight Group Red=brne lime. and quartz sand Weak=Lair 0e37
5, OOD.N‘L. ' or adjo to secte. -
783 790-800 n Brn. lim, sand. IFish teeth Weak-fair O3l
800~820 " Red=brn. lin. sand; grey pyr. silty | Weak-v.weak | Oe15
(composite) quartz grite _
820~830 n Grey pyre silty quartz grit Weak 016
830-840 " Grey and clear pyr. quartz grit; Week 0413
Silty'o
8,0-850 " doe Weak Oe15
860~-870 " doe Weak 0419
870~880 o Grey quartz grit. Some pyrite Weak Oel5
880-890 " dos Weak- 013
S ‘moderate \ :
890~900 .o do. Very Outl
weak
' 0-920 n doe Very 0416
weak
920930 ) doe Not tested | Oe11
930~910 " doe Very wock | 0e12
9L0~950 " doe Not tested 0415
950-960 n doe Very weak 0e12




-~

10,

Number . :
of Sample Molybdate
bore on Name of bore Locality | analysed Formation Lithology etce test P20 %
locality (feet) ' ’ reaction 25
nap . : ) :
6 Mt. Salt Structure Hole No. | Hde McBonnall, in | 960-~970 Knight Group. | Dk. brn. gritty silty sand Very weak Oe11
5, OeDaNoLs . or adje to ., - : - - .
(Ludbrook, NJ.H. 1962 secte 783 970980 " doe - Very weak -0e40
unpube reps 980-990 " “doe Very wedk 0406
992-1 002 . Dk. brn. carbe sandy silt; lte brne Very weak 0400,
. : _ fine sande . Some pyrite.
10°  |Geltwood Beach Noe 1, Beach | Hd. Mayurra, out 970-980 | Knight Group Brh. Dyre quartz grit and sand. Not tested | 0Oe42 ®
: Petroleun N,L, of sections - -
: 980-990 " dce ‘with fish teeth | Not tested | 0412 *
Ludbrook, N.H. | ' ' :
' (unpﬁb, rép_ 196, 990-1000 " o dos  doe Not tested | 0413 *
' 10001010 " Brne corbe siltstone Not tested 0.08 * .
12 Cellulose Ptye Ltd. Hd. Mayurra, secs 510 . | Knigh® Group Yellow=brn, lim. sand, and lst. 1 8trong Oe35
Bore 1 - 78 top) cavings. Lime pellets, some '
(Ludbreok, NeHs 1961, | - glauc. Some phosphatic grains.
unpube rep.) Shark's teeth
13 Cellulose Ptyes Ltde Hd, Mayurra, sece 30 Gambier Lime~ | Off-white, cream, part recryste Mods strong { 0.10
Bore 2,.. 78 stone. - bryoze. lste. : o
(Ludbrsok, N,He 1961, 50 " doe flinty Mods strong | 0,08
' 496  [Knight Group Yellow-brn, lim, sand and 1ste Mod. strong | 0¢335 '
top) cavings. Gritty. 4 few phosphatic o .

. fragments,




-

Nunber
of Sample iolybdate
bore on Nane of bore ‘Locality analysed Formation Lithology etecs test P205 %
loeality (feot) ‘ reaction
nap
14 Burrungule Lignite Boundary sect. 2, 10~11 Gambier Lime- |Lt. grey,‘ brne patches, hard recryst. [Fair to mode | 009
Bore CG 6 hd. Young, ond stone 1st. and cream chalky lst. Rubbly. | strong
sece 14, hd. -~ :
Hindmarsh 20-21 " Cream, brovmish bryoze lste Poderate 0,10
16 Woods and Forests Dept. - Hd. Nangwarry, 38-4.3 Gombier Lime= |Grey-cream hard lste. Some glauce IStrong Oe1ly
( Bore 1l - sece 130 stone
0'Driscoll, E.P.Be 41960 N . — -
_ : : 3=50 Conpton Yellcew calcs sSste or vesandy lst. liods strong 0¢16
not’ palaeo.-contro]led.) - Gongl omerate . .
A Beachport Noe 1 Hd. Lake George, 540-550 | Gambier Lime- Creom to off-white bryoz. lst. Some [Strong Ouli7
South East 0il Syndlcute sece 20 stonee. glauce . '
Ltd. 550=560 ' " Crean-white, pele brne., bryoz. lste trong 037
(Ludbrook,lN He 4 962', : Glauc. Pole brne fragse strong
: reaction
unpube reps : -
: - 750-760 " - {Light grey hard recryste. bryoz. 1ste {Not tested 0.05
Some glauce
760~-770 " Green=grey hard recryste glauc. ' 'Very‘ weak - Oe |
7 ( clauce member) bryoze lste Glauce pellets. Fyre
770-780 " ' doe Not -tested 0,04
780~790 " doe Very weak 0403
. 790-810 » dos Veweak-weak- 0404
840-820 " doe Not tested 0,07
820~830 | Equivalents of Grey-green glauce marl, Fish Moderate Ouliy *
upper remains,

Buccleuch Gryp

i



-~

L2,

Number o
of Sample Molybdate
bore on Name of bore Locality analysed Formation Lithology etce test - P205 %
locality (feet) : . reaction
map S .
17 Beachport No. 1 South East | Hd. Lake George, 830-840 'Equivalents of iGrey=green gloucs marl. Fish re- Nod tested O3y ©
0il Syndicate Ltd. sece 20, : upper Buccleuch mainse '
: Groups o - :
(ﬁ;‘dzf"‘lf; NeHe 1962 820~840 | " dos Moderate 0429
Urpube Tepe : [ composite)
8,0-850 n " doe Moderate 0438 *
850-860 " " doe Not tested 10,18 *
84,0-860 " " doe Moderate 0.24
860-870. 1 " " doe. Feir-moderate| Oulily *
870-880 n n Dk. brn, ferruge claye Red-brn. Fair-moderate] 0.85 ¥ .
iron oxide pellets. Shark's
teethe.
860-880 " " doe (composite) Fair-noderate| 0e65
(co‘mp_osite) : - . .
880~890 Knight Group Brns. quartz grit. Pebbles. Pyr, ‘Moderate Oulidy .
Lime pelletse Brn. claye. Shark's 087 *
toothe - ‘ L
890-900 " Brn, coarse quertz grite Pyr. Not tested | 0s23
. Sideritic matrix : 0e25 *
900-910 " doe Fair {0413
) 910-920 " doe Not tested | Oel7
920~930 " Grey, carbe hard fine gr. dense lsta. Véry weak 0¢18
N Pyr, Shark's tooth '




k3.

Number . :
of - Sample : Molybdate
bore on Nane of bore Loceality analysed {  Formation Lithology etce test 113205 %
locelity (feet) : reaction
map .o . - . .
17 Beachport Noe 1, South East |Hd. Lake George, 930~965 -Knight Group . Grey, carbe hard fine gr. dense Not tested 0e15
0il Syndicate Ltd. sece 20 (conposite) _ lste Pyre Shark's tcoths
' 970-990 " Dke brne. calce pyre clgye Garh, Almost no- 0e16
(Ludbrook, N.H. 1962, (composite | Micaceouse. reactions
unpub ¢ rep.) . - : -
9901010 " doe Almost no Oe12
(composite) recction. A
3 fair ptche|
1010~1020 " Brne lim. sandy 1lst. |Fair 0e31 *
11010~1030 " dos Fair-weak | 0e26
[compo_si_te ‘ : _ o
1030~1050 " {Dke brn. sandy clay. Part pyres- Very weak Oe1l
{ composite) : ,
1050~4060 - " Dk. brne carbe pyrs clay. Gritty Not tested 0413
4060~4070 " Dk. brn. gritty pyr. clays Weak - 0426
1070~1080 " Dk brn. gritty pyre claye Not tested | 0410
1080~1090 " doe . Weak | 0st5
1090-1100 " Créam~pink, coarse gritty sste Not tested | 0412
. - | Calcareocus matrixe :
19 Penola No. 1, 0il Devel=- Hde Penola, 215~220 Gambier Lime= |Grey—cream brycze lste Pale brn. Strong 0.09
opnent NoL, sect, 500 _ | 'stones 1ste fragse. give strong reactions . o :
(Ludbrook, NJHe 1961, ' 235-240 u doe doe . Strong 0409
. unpub. reps ’ 1055~1060 Runnymede Forma= Green-grey fine felspathic sandy Faint, one 0.0,

f tion (Upper

siltstone; pyre., carb,, micaceous.

frage strong




Number ’
of Sample : : iolybdate
bore on Name of bore Leecality analysed Formation Lithology etce test Pz 5 %
locality (feet) ' reaction
map _
19 nola Nos, 4, 0il Develop~ Hde Penola, secte |41065-1070 Runnymede Format Green=grey fine felspathic sandy ‘Stro%f & De2]
| ment NoLe 500 tion (Upper siltstone} pyrs, carb., nica- ' '
1 ' Member) ceQus.
[Ludbrch, NeHe * 1961, 1075-1080 h dos Fdoderat_é 026
unpub e rep.) - .
’ 1085-1100 | " “dos WModerste - [0.38
 composite ' )
14201425 " doe Mod. sffong 003l -
1130=1135" i Green=grey fine sandy siltstone to air=-weak 0632
" silty sandstone; pyre, carbe A strong
: : . -1 patche
| 11401445 | " dos . [Weak; strong=-{0.30 :
er patches
4150~1155 " doe Mods strong [O0e2l
43004 305 " doe Quite strong [0e2:
1400-4405 " Greenish=grey siltstcne, carbe, - Weak-strong {Oe21
DPyTre, micaceous '
2400-2,05 | " Greenish=grey calcareous fine sandy Woak-strong {037
) siltstone. Pyre
2600-2605 s Green=grey mudstone; carbe, DPyTe, Weake Few Oe27
' " micacecus. Dolomitee strong S
. spotse
2900-2905 - Green—-grey siltstone; some coale Moderate 0.25
30003005 " Brne=grey carb, mdstone. Weake One 026
frage mods

strong
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Loe
Number :
of Sample : : Mclybdate
bore. on Name of bore Locality Lnalysed Formation Lithology etc. test P205 %
locality C (feet) reaction
map - A o
20 GeRe Cameron, Bore 1 Hde Smith, sect. 265=270" |Ganbier Lime- | Pale grey, slightly greenish bryoze | Moderate 0007
' 65, ‘ stone end eche marly lste Glauce rare
270=275 " ' doe slightly glauk Strong 0612
275=280 o Off=white marly lste ' Bryoz., eche Fair-moderate | 0,08
: : frags. Verare glauce ] ‘
22.. [omaum coal exploration Hd. Comaum, sectse | 34~36 Gambier Lime= | Light grey-brn. hard recnyst. glauc. Mode strong | 0a07
bore Noe 2e 24,/328 ' (approx.)i stone bryoz. 1ste
kHarris, Wayne Ke 1964, [ composite o . _ |
unpube reps p—— ~ -
. AZ(approx.) " Crean, hard, reoryst., glauc., fine | Quite strong 0.06
i shelly lste . ’
200(approxe) " Buff, hard, recryst., glauc. lste Strong 012 -
2 Broadlands Pastoral Co., Hd. Joyce, sect, 4= 12 [Recent-?Pleis~| Ycllow=brn. sandy lst. Mod e=strong 0406
- Bore 9. 395 tocene :
(0'Driscoll, E«PuDs 1960 12- 15 " dos Node-strong | 0403
- part palaeo. control) 28~ 38 " Yellow=brn. to lt. grey shelly sandy | Mode-strong 0406
e lste
315-325 |Gambier Lime~ | Ltegrey, greenish, fine sandy marle | Mode strong | 0.05
stone _ 1 L
467-474 |Compton Gon- Grey glauc, sandy marl, Lin, Mod. strong 0ol
: glonerate pellets.
, equivalent
~1 474484 |Knight Group Dke brne=grey, lim., gritty shelly Mode. strong Oe2
' ?Buccleuch narle Carbe., some glaucs '
Group .
533=543. " Greenish=brn. lim. sandy marle. Lime | Moderates’ 0427

Mletse.

Some glauce

Strong patch




Number 4
of Sample Molybdate
bore on- Name of bore Locality Analysed Formation Lithology etc. test P295 %
locality] ' (feet) ' ' reaction
map . |
2 Broadlands Pastofal Coa,y ! Hd.'qucé, seot. 557-565 | Knight Group | Dke brn. glaucs 11m. fine shelly Mod e=strong 0637
: Bore 9. 395 | ?Buccleuch sandy marle
(0'Driscoll, E.PD. 1960 1 Group
~ part palaeo. control)
26 Dr. Fo Jose . -+ - | Hde Speﬁce, secte | 280~290 | Knight Group. Black griéty sendy silty carbe. clay. | lode=-strong 0480
(0'Driscoll, E.P.D. 1960, - 128 ' (near top) Sone glauce pellets. Laminae of :
'palaeo. control) ~ grey micaceous coarse silt. '
27 Naraccorte E, and'W.S. Hde Naracoorte 248~235 Knight Group Ve dke brne lim. shelly fine silty Pair- - 0.18 -
Bore 1 Townsite - 1 (top) sand.e _ o moderate
| 235-246 " Brne=groy lim. shelly calce sste Strong 0.31
Rare fish bone frags. Dke brn, .
phosphatic fragse '
2,6~281 | Knight Group } V. dke brn, lime carb. shelly, fine |Fairs 0430
: sste to silte Clayeye o
} 296~306 " " doa sandy clayey silte Fair 0427
LL7=1 08 " Laminated lte=dk. brne grey carb. Pair 0,06
sandy silty shale,
B Naracoorte E. énd'W.S.‘ - Hde Naraccorte 42417 | Gambier Lime= - Off-white soft, friable sandy marly {Moderate 0«15
- Bore 2. Townsite. ' | ~stone ~ limestone _
(0'Driscoll, E.PD. 1960, 206~226 }Compton Con= Lt, Brn. shelly sond. Lin. pellets. |Pair-mod. 0406
~palaco. control) o ' glomerate Bryozcal. '
289=3,0 1 Knight Group Dke brne lime calce shelly sand and |Moderate 0.28
sste Linm, pellets '
390~420 " Black = brn.-grey sandy shelly carb. |Moderate 0e12

nudstone




KT

Number
of
bore on

docality |

map |, -

‘Neme of bore

S,

Locality

Sample

Y Analysed

(feet)

Forpation

)

Iithology :etcs,

Nolybdate
test
reaction.

P,0, %

' Naracoorte ‘s - and W-So‘

Bore 4

.
Neig ot :

Hd. Naracoorte

Secta QL0

Trie-158

sandy lst. S

‘Moderate .

0406

| 158-161

T

fao;?ff

"Strogﬁ

0,05

|161-77

Crean dos

ﬂmanyflst;ﬂ-»é .

Strong .

1007

{17787

Gembier Lt |

Pale crean lst.-»»wwx

ﬂSfréﬁgf

0,08 -

1187-190

" ‘,J"-. TT—

Crean-whlte lst.jﬁff:ff””

Strong

| 0,06

1190-200

“Greomn sapdywlgt.vff?i.

Strong

0405,

200-210 |

T T

Mod. strong

0405

| 250-250 |

Pelo eromn marly 1ot

Mocderate

0e18 -

250-258

" Buff marly lst.

,Brbwﬁlgiaigs#phos—q

JStrogglfj

0416

258-260

n

- phatic. _ Ll

A e

doe o

‘@Mp@erate

| ;931Qm_f:.

: 260~270.

1 ¢ ompton Gon=

glomerate

Lt brn. 11m. calc. sand

. Many brne

‘Moderate

Hoa7

| u6-356

Knlght Group

'Dke brne 11ﬂ.fcarb@“si$§.§f:_ L

Weak, few

strong ..

‘patches

. ‘0:-#.8

433=143

Black carb. sandy clayej 511t.ﬁ1

F:Lne shelly

| Fair-mods

0197

TER

do.

{.Fair ..

Oeik




L8,

NMumber :
of ) Sample . _ folybdate
bore on Name -of bore Locality Analysed (Formation - Lithology etce - test P205 %
locality . (foet) - reaction
nap .
29 INaracoorte Es and W.Se Hd. Naraccorte, 453-463 Knight Group | Black carbe. sandy clayey silte Fine Fair 0.09
" Bore L secs 1040 shelly N
{ L63~173 " Ve dke grey, streaked lte grey carbe {Foir—mod. 0440
- ' silt. Slightly shelly ' '
o . _ ) 73183 " Black corbs shelly silt.. Fair-mod. 0413 .
A _30 ;. [Naracoorte E. and WeSe Hd. Naracoorte, 0-15 Recent-? Grey=-brn. sand, sandy silt, clay. Very weak 0e20
- - Bore b ~ secs 1086 (composite)] Pleistocenc Limey frags. ) :
- 15~30 S Lte grey, brne., yellow and red-brne, |Very weck Oe17
(composite) ‘clayey silty sande ﬁ '
30-36 " Brn. silty clayey send apd white lst.|lode strong [0.16
‘ . fragse '
36-42 " doe common white=crean Sfre% 0415
lste frags. - : .
L2-6 ?Garnblier - Lt. brne recryste sa.nd.y lste A Qui, e st ng | 0.08
' Limestone . .
L6-56 " ‘Mustard=brne sandy clayey 1lst. Quite strong | Oe14
Rubbly. :
56~6l " Lt. grey-brn. sandy lste Mode strong | 0410
é4=70 " Lt. brn, rubbly sandy clayey lste Moderate 010
70-80 u doe Gohoryon.fragse| Noderate 0.08
80-90 . Grean = lte brn. do. “liode-strong | 009
90~400 C do. . do. Moderate - 0«11




49

Number ' _
. of ) Sample o : Molybdate
. bore on Name of bore - Locality dnalysed | Formation Lithology etce test P205 %
locality ; { (feet) reaction
nap - . S B . i DR .
30 - Naracocorte E. and WeSe Hd. Naraccorte, 100~114  |Gombier Li-mesl’ﬂnewdwhitc _bryoz; 1sts Glayey. Weak 0.08
 ‘Bore 5 sect. 1086 o ‘ stone . S o
112,.-1 25 : " Crean i_mpufe ‘sanciy bryoze 1lste Feir 0,07
125=135 " doe ~ rubbly. Part.recryst. Fair-mod. 0,09
135-145 n Of‘f;-whi'ﬁe rubbiyv bryoz. lst. Mod; sffong '0409,
1145~150 u do. ' Moderate 0.07
1501 €L " dos . Woak 0.06
164174 |Compton Gon- {Mustord=brne clayey lime sand. Mode=strong | 0,19
) | glonerate Line pellets e
174184 " ~ {Brn. lin. sand, Calc,, shelly' Very weak Oelly
| 184190 " dos Woak +' Oet1
4190=200 " ~ dos Weak N S
| 200210 w doe - Weak 0.0
210-220 " Brown .bryozs lim. sand. Weak 10410
220230 " doe Mostly weake | Os11
, Part strong _
230~240 {Knight Group | Dk brne~-grey muddy sand, Somne Very weak 0s15
' glauce Somewhat carbe Moder— ,
‘ ‘ .ately shelly, . 4
2},0~270 [ doe slightly shellye| Very weck 0e18
- composite) ' R

More clayey, silty.
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Number- ) ~
of Sample Molybdate
. bore on Name of bore Locality Analysed Pornation Lithology eto. .test PO %
; & . 25
- locality (feet) ' : o ‘reaction
nap . o
30 [Narccsorte E and W.S. Hd. Neracoorte, 270-300° Khight Group |Brn.-groy saniy mudstones Becoming | Weak D.23
ming
Bore 5. sect. 1086 (conposite) : lin, . 7
' 300-310 . " ‘|Black, dke brne-grey muddy sand. Very weak De17
Slightly shelly. 1
) 310-330 n Dke brne clayey silty sand, some=— Very weak De19
(composite) what shelly. _
\ . 330~335 " Dk. brn. shelly lim. clayey ferrug. Weak De33
. sst, .
335=342 " Dke grey=brn. lim. shelly sand. Strong De17
- o Few fish bone fragse. ,
34.2~350 " Dk. brne=grey sandy silt, Sllghtly Very woak Pa26
) shelly. White lst. fragse :
350=360 ) | Lominated dk.-1t. grey hard carbe . Weak De18
' nicaceous siltstone.  Fine shelly. | = o
_ - 360—373 " Dke grey-brne carb. sandy mudstone. Weok D19
Slightly shellye. | 4 )
375393 " dos Very weak -~ [0e12
(composite)
393=411 " Dk. grey slightly sandy ond shelly Very weck 0,08
(composite) ) micaceous silt(stoncg
LAL=126 W Dk« grey-brn, pyr. lim. somewhat Fair fb.BS
shelly gritty sand, 8ilty and :
olayey. -
- L 26~4;28 " Brown pebbly gritty samd. Pyr., a few fragse {Oei3
silty, clayey; somewhat shelly . glve moder—
. ate reaction




Number :
cof e Sanmple ' Molybdate
bore on - Name of bore Locality 1 Analysed Formation Lithology etce tost h’20-5 %
locality (feet) : . |reaction :
30 Naracoorte Es and WeSe Hde Naracoorte, 428-4.30 K.night Group: Frown pebbly gritty sande Pyre , 8ilty, ,
Bore 5 ., sects 1086 : cloyey; soumewhat shellye. Wepk = faire [0e13
L30~432" " doe Llnost no 0e 0l
‘ : reaction _
132430 " . dos . ' not shelly |Pair 0,02
L34 =12 » rne gritty sand with pebbies ’ some |Almost no 0403
{(composite) PYyre, some clay and sands A reaction
shark's tooths '
3+ . |Kingston E. and WeSe | Ha. Lacepede, 182-190 {Gambier Lime-';.‘c. @reenish-grey glauc. hard bryoze |Mod. strong -|0:18 -
- Bore 3. secte 374 stone(lower | lst. o
o glaucor)xitic ‘
: . -nember
Ludbrook, N.H. 6 ' ' : - =
(in pzroz.j 1963, 190-204 {Buccleuch Group Mustard brne lime. bryoz. marle Mode=strong ]0.81
S equivalent Line pellets abund.
_ : o . ‘ (U._ Eocene) .
32 L.E. Maczkowiak, Bore 2. Hd. Murrabinna, 28-33 Recent - Grey-white shell sand and lste Mode=strong 0.05
: Bore 2, sect. 500 . .
: . _ . 33=42 o doe Mode~strong 005
(Ludbrook, NSHO' 1961, - 4,2=65 n doe Mod,~strong [0.06
unpub.e . - N
pibe TePe 145=-122 |Gambier Lime=- | Green-brne. bryoz. lste glauce lime. [Quite strong 0e25
stone Lim. pellets :
122-130 [Compton Con- Green-brn. bryoz. lim. clayey sand. {Mode - stronglOe4d

“glomerate

I.lim. pellets . G—I’ittya

)

’



" 52e

Number B
of A : : Sample . - Molybdate. { - ,
bore on Name of bore Locality Analysed Formation Lithology etce o test i - _1’2()5 %
locality] - : ‘ (feet) ‘  reaction b T
- 33 R. Paltridge, Bore..2 Hd. Minecrow, secte 37=4l |Recent~?Fleis® Kiream friable sandy lst. Moderat& -} 0,08 h
S , ' 189 tocene ' : URIAITRuEs PR
W49 oo | dos Moderats ] 0s40 .
155=460 |?Buccleuch Mustard brne. lime bryoz. marl. Lime Mod.erate | 0e58
- Group equ- pellets abunde : - .
_ : ivalent . . . PRy
35 - | Me Hunt, Cattle Greek Hde Duffield, secte. 165~ 69.- ?Reworked Pale grey-brn,. hard recryste trave Mod.-stmgﬁ 0417
Station 25 : Gambier ertine 1lste. with echinoid frags.,: o
Limestone some glauce and lim, pelletss -
_ 7 ] Part ferruginized. e ‘
36‘ | 1MeGe Coleman, Bore 5 Hde. Parsons, secte 201=211 {?Pleistocene Creamy yellow—brn. recryst. sandy Mod:.l“-lé'trgzg . § 008
38 Australian Primary 0ils Hd, Geegeela, secte [106-116 |Naracoorte Cream bryoz. and ech. calcarenite Faﬁi.’ri-mcd.‘“” lorate | 0,03
.44 Ltde Bore-8 70 . Limestone - : ’
S Gambier
- ] Limestone L N T
40 Depts of Lands, Bore 1 Hd. Field, sects 19 | 200~208 |Recsnt-?Pleis-{Buff soft lste. Bryozoa, shell Mode=strong - | Oeld -
(0'Driscoll, EeP.De 1960, : tocene . fragse ' - E
Palaeoe control S R}
42 LeFe Galley, Bore i Hd, Richards, secte | 175177 |Reworked Gream, hard, recrystl., sllghtly Mod.=atrong | 0.08
(0'Driscoll, E+PsDe 1960, 101 Gambier g,lauc. bryoz. 1st. , o
1 palaeos control) . Limestone " ‘ 4
[ ' y -
177-193 |Gambier Lime- Bu_ff, greenish, glauc. lim. bryoze | Mode-streng .} Oe12-.
: Aste ) ) ' _
193-217 |Bucéleuch G |Black, carb. clay. Calcs shelly . | Mode-strong | O3




D3e

Number . .
of ... N v Sample | - Molybdate -
bore on Name of bore Locality Analysed Farmation Lithology etce test P205 %
locality : (feet) | reaction
43 H.Ae Fisgert (previouSly ‘Hd s Coombe, ‘sects 112-?127 Pleistocene . |Brn, 'she.'l_'l.y sand. " Abund. Dke 4 Sfrogs 0.09
( %ewis Bros.) 13 ' 1 brne. fragse. ) 1 4
0*Driseoll, E.PJd., 1960 - ) E =
palacoe cb;fcrol ? ? 135-155 PJ.eJ.s‘tocen‘e Ltf brne. doe dos qu..-_s_t_z;_g_gs Oe11
45 Mundulla Public School Hd. Wirrega, Town 410-120 Naracoorte Lime-~ GCreamy white bryoz. lst. Moderate 0.06
Bore, Block, Mundulla ) stone . 7 . ‘ .
(0'Driscoll, E,PeDs 1960, : " ' dor
palaso. control)e ) 120130 _ do - part recryst. Moderate «05
: 265-272 frambier Lime~ |Slightly greenish-grey, g,lauc. | Mode=strong 0438
stone (lower sandy marly 1ste :
glauce memb_er) ‘
46 .. . }SeRe Makin Hd. Stirling, sect. 1531 62 Ettrick Forma=- Greenish—grey marly sand with Quite strong 0438
: 83E . tion white 1ste, fragse :
47 P.H, Densley Hd..Stirling, .sect. 127-168 Ettrick Forma=~ | Slightly greenish-grey glauc. Bulk reaction 0461
: 144 tion | marl. Rare dke brne phosphorite | v. weake Phos=}|
pellets : phorite pellets
'4 V. stronge
= b - F 3 - . - - P
168-201 PBuccleuch Groupy V. dk. brn. carb. calc. silty Strong 0636
claye Some glauc. Somewmhat. ‘
shelly. A phosphatized frag-
o ment.. ‘ ' _
48 Keith Bore, Murray Hd. NoGallum, secte 8090 [Loxton Sands [ellow-brne hard calc, sst. St’rong {0« 2
-Basin 0il Syndicate L Fossiliferous .
(Ludbrook, NeH. 1959, :
unpub. repe




Number . . ) : : . «r“ -
of oo _ Sample o _ :Molybdate
bore on : Name of bore . | Locality ~ Janalysed Formation ' 33; Lithology etca - | test
locality ' - ] (feet) : : freaction T
48 Keith Bore, Murray  |Hde McCallum, secte ‘223-230 organ Limestone. 'szhite, cream, 1lte brn, hard Strong to - | -0.07. .5
Basin 0il Syndicate - L ' : (top) f ; part. recryst. lste- 1 r o
({f}dﬁ;‘ooﬁé N5H° ,1 59 | o ] 387-399 *ﬂannum Formation. Grey flinty marly glauce. bryoz. Strong - 0606 .. &
Pube TOPe : - <Ganbier Lime= -~ [© oChe lsts _ i | o
. stone. E ' 3
437-448 Gambier Limestone [‘Lt. grey, quite flinty, Strong -« | 0420 & ¥
. _ ' % glauce marly lste L
' ' 4,58-1,68 |Gambier Limestone [/Greenish and brownish-grey, ‘Mod. strong | . 0«25 -
. 2 : ' - (lower glauce . glauc. marly lste. A fish R .
e _ _ .| member) . - | tooth. »
468-479 | " o f;Greenis;h and brownish-grey Mod. strong | Odit
: |, glauc. marly sand. ) 5
553  [night Group  |Dk. grey-brn. irrege laminated| Moderate . te25
- | hard carb., mdstone ‘ ' R
675 . " - : fth'*n. greenish glauc. oolitic S.t:r"ogg . . 1,00
B 2 sste with lim. and glauce . _ o
. _ 4 5, pelletsy bands of shell fragse _ S 4
49 |W.H, Wylie, Bore 3, Hd. Shaugh, Sect. 202-220 Morgan Limestone . |iCream lst. somewhat bryoz. and 8trong . 0406 i
Kangaringa Station 1 , ‘ - Mamnum Forma=~ | sandy. . e o
(0*Driscoll, E.PD. 1960, ' - tion ' o )
pelace. control) Wi=4,73 [Gambier Limestone [Off-white, flinty bryozs. lste | Strong . | 0e13.:
; A ‘ ; Some glauce : S :
51  |Highways and Local Govern—-|Hd. Brinkley, 4243 |Ettrick Formation | Brownish-green sandy lst. Strong . .. Ooks5 =
ment Depte, Well:.ngton Harbours Reserve .~ Scattered small dk. phosphat= reaction by}
" "West, Bore 2. 7 B o ' - ic pellets. Glauce. - pellets
' 5354 . " “Green=brn.~grey glauce sandy | Fair-mode | Ou45 3
marl, lst., silty claye '- '




55¢

mber ,
f e Sample Molybdate
re onj{ Name of bore Locality - | analysed Formation Lithology etce test .P205 %
cality 1 (feet) reaction
ap .
51 Highways and Local Govt, | Hi. Brinkley, 5I=55 Ettrick Formation| Grey-green glauc. clay,' marl, {Fair-mod, 056
: -Department, Harbours Reserve and lst.
Wellington West, 555745 " Greenish and brownish 1t loderate 0,20
Bore 2 : = ,
grey glauc. lsts ZEche, -
bryoz.
57¢5-59 " doe sandy Strong 027
59-60 " Herd off-white lst. Some Mode=strong 1466
56- . | HeH. Cartledge, Bore 1 ' | Hd. Jeffries, sect. 64,67 Recent-?Plelst— Hard pale grey-brn. recryst. Fair 0,06
K (0'Driscoll, EaP.D. 1960 -1 ocene sandy lste Slightly glaucs :
: palaee. control) : ‘ (?reworked)
58 Righways a.nd Local’Gov- Hd. Seymour, 26-27 [|Ettrick Forma=- Cream fine gr. soft marl, hard | Mod.-strong 0u2q
ernment Dept., Jervois Harbours Reserve tion marly lste, and flints. | :
- Punt, Tailem Bend, Bore Slightly glauce
1 ' 32-33 " Lte brne rather hard lst. Somg Fair-mode. Oetly
glauce
62 A{Re Launer, Bore 2, Hd. Ettrick, sect. 270-280 |Ettrick Forma- “Grey sandy marl; green ferrous f Fajr—mod. Oe2l
(‘Ludbrook NeHa 1961) 21 tion clay; lmomte grains; bryoz. '
’ eche frags.
5 -~ |'Ge0u Klitscher Hd. Strawbridge 148-158 | Buccleuch A Pinkish = cream bryoz. lste Fair-mod. 0,09
(Ludbrook, N.H. 1961) seots 10 :
6.. .. |_.Coonalpyn Ee.-and WeSe-. .- - Hde-Goneybeery - 235=257 {Buccleuch A Dirty - brn. part recryste Strong 0.39
Bore 2, gect. 56 hard lst, -
(Ludbrook, N.H. 1961) 237-22 " Pinkish - white bryoz. lst. | Strong 0,09
o L B IRy T Ry 5iB e Y ———— ———————




g6

KoA. Godfrey

HNe

stone

Mod. stromg

" Number _
of . : Sample o Molybdate
bore on Name of bore Loocality analysed |  Formation Lithology etc. test P205 %
locality (feet) - reaction ‘
map
67 Coonalpyn Es and WeSe Hd. Goneybeer, secte | 312-317 Knight Group Brn. f‘errué.’ grite. Not tested 1047 *
, Bore 3. - _ 7 - : _ .
68~ -|Trossachs Pastoral Co. |Hd. Lewis, secte L0=50 Recent-?Pleis— | Lt. brne.-cream aeolianite with Moderate 10408
Bore 5. ReSede tocene abunde calce grains
(O!DI’iSCOll, EJPDe 1960 50"60 " do. Moderate . 0007
no palaeo. control) 60~70 " EP Strong 0409
' 0406
. 70-80 n doe Strong 0409
, . A 0,06
- 80-90. . " doe Strong 8.06
90~100 " doe - Mod. strong 0406
- : 1 0.0
205~215 ?Pliocene Creamy lte brne. sandy lste Moderate 0.06
215=220 LI do.. Fair-mode 0106
L 264430 Knight Group Grey-brn. glauc. pyre. shelly sand |Strong 8.?)19
. . ) o\
70 WeJs and N.E. Wilkins Hd. Roby, secte 18 208~220 Buceleuch G Grey-black carbe. sandy silty {Quite strong | 0«15
S : ' clay. Gritty; slightly shelly,
pPyTre, glauc. A phosphatic
‘ ?bone frage. - _
77 Hd. Gotton, sect 173198 | Morgan Lime- . | Buff impure lst. 0415
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Number . 4
of Sample Molybdate
bore on Name of bore Locality analysed Formation Lithology etce test P205 %
locality ' (feet) - ' reaction
map
78 Lameroo E. and WeSs - Hd. Bews, secte 203,] 212=232 Morgan Lime— O0ff~-white part recryst. bryoz.|Mode strong Oe11
town boree Water Conse stone lste Slightly glauce .
Reserve . e
(0'Driscoll, E.PeDe 1960 030050 " a Mod. stron 0
- 'S o4
palaee. control) 32-25 - os =278 b
252=272 " Lt. grey do, Mod. strong 0e13
. 272-292 " doe. Mod. w 0.30
79-... |Pinnaroo No. 41, Murray Hd.. Pinnaroo, adje . 195 Pata Limestone | Yellow-brn. gritty lst. Abund. Very strong O0uli5
o 1 Basin 0il Syndicate sectss 59, 67 lim., mica, shell frags.
(Ludbrook, N.H.. 1956, 200 " Yellow-brn. lst Stron 0621
1957, 1958, unpub, . [trong
repts. 205 " Lte cream~yellow lst. with Strong 0410
. shell fragse )
4 210 " doe Strong "0.06
215 " dos Strong 0,09
220 " © doae Strong 0,07
225 " Lt. cream-yellow lst, ‘Strong 0,06
230 " Cream lste Strong Oett
235 " Cream~yellow lst. Some glauc.Very stro 0e25
Brne. lste. fragse react
strongly
..255. .. . Morgan Limestone Grey marly bryoze lste Mod.~strong 0,09
. ..305. ). o Very 1lt. grey doe Mod. strong 0009
315 h doe Mod. strong Oe11
325 " Ltes creamy-grey doe. Strong 0.07 .




A

Number
of Sample - - Molybdate
bore on Name of bore Locality analysed Formation Lithology etce test P205 %
locality (foot) ' reaction
map
79 Pimnaroo No. 1, Murray | Hde Pinnaroo, adj. 335 Norgan Lime- Lt. creamy grey marly bryoz. Stfogg 0410
Basin 0il Syndicate sectse 59,67 : stone lste
(Ludbrook, N.H. 4956, ' 345 " doe Mod. strong 0,06
‘ 1957, 1958, unpub. : '
repts.) 355 n do. Mod. strong 0,07
545 Mannum~Gambier [rey hard bryoz. lst. Stro'g 0.07
570 " dos Strong 0419
630 Gambier Lime= [rey marly glauce lste Mod. strong 0.09
: stone :
82 . |A.B. Morrell, Bore 1 Hd. Forster, secte 234~30l. Mannum Forma=  Nellow-brne rubbly lste Moderate to Outl
4 : tion . weake '
86 . [H.W. Day Hd. Bakara, sects: 1150180 | Morgan Lime~ Creamy~yellow bryoze lste: Mode-strong 0406
(0'Driscoll, E.PdD. 1CA stone. ’ : : )
1960, Palaeo. ' T
control)
89 ReRe Edison, Bore 1 Hd. Paisley, secte H |101-110 Morgan Lime~ "[Pale yellow-brne lste Fair-mods 0e20
‘ stone -~ ? : ‘
Mannum Forma=
tione. )
92 A< s Pocock, Hd. Kekwick, 100-105 | Bookpurnong Beds Greenish-grey glauce calce Moderate 0e13
. YParuna Bore 1'. secte 172 shelly clayey sand. ' '
- 410-115 w dos = fish=bone Moderate 0e16
‘ " frags. (bulk test) -
. Veweak

(pellets)




A
59
Number - N
of . Sample - o Molybdate
bare on | . Name of bore Locality analysed Formation Lithology etc., test PbO5 %
locality : (feet) . reaction '
map
92 A.C..Pboockg Ha. Kekwick, secte { 135-140 Pata Limestone [Green~grey glauc. shélly sand; |Moderate - 0420
"~ 'Paruna Bore 1! 172 - _(and Bookpur—-| off-white recryste. lste ’
N nong Beds
95 Loxton Noe 4, Austral- Hd. BOokpurnong,-sect{ 95+105. |Bookpurnong Beds Grey shelly sand Fair-mod. 0,08#%
ian 0il and Gas Gos 6B ‘ . -
Ltd, 1105-110 " do. a fish tooth [Fair: 0e11 *
Ludbrook N,He 196 e : ' .
( 19 1) 150-155 Pata Limestone § Grey shelly marly lsts Moderate 0439
| 795-805 Kniéht Group ‘Grey=brne. clayey lim. sand. Moderate Oe2ls
4L 0~14)5 |Albian sedimentﬁ Greenlsh-grey glauc. carb. Moderate 0.07 - .
_ siltstone.
98 North Renmark Noe 1, Co. Hamley, -cutside- -{ 676=686 - |Ettrick Forma- | Grey glauc. shelly marle Rare Strong 0e36
] Ad04C. ‘ hundreds. Chaffey,- . : fish=bone fragse
‘ - I.A. , : - — : . ‘
(ﬁiiﬁif“f;pmm 1963, Rel Rel Division, '.'#2290'.'2295 Al};::.: sedim- |Green—grey siltstone Fair-mode 0420
. ¢ ¢ adJ. Block 355. -
B330~2335 " doe Mode=-strong 0430
5552560 | Aptian sedim= |Grey calcareous siltstone, Pair-mod. 0623
: : ents
6052610 u Grey carb, glauce calce silt- | Moderate 0e27
; . 8tone
13660~3665 | Permian glaci~ {White calc. sste Moderate Cu30

gene sedim-
ents




Number

of Sample ' . Molybdate
bore on " Name of bore Locality analysed Formation Lithology etce test ‘P205 %
locality (feet) Formation _ : -1 reaction :
map '
100 .{Canopus Pastoral Coa, Co. Hamley, -outside 478-480 |Mannum Porma= } Grey slightly glauc. marl | Fair-mod. Oe2ly
‘Bore 4e ‘Hundreds. Pastoral tion equiv- - . o . '
' lease 466l alents
(Ludbrook, N,H. 1961) ‘ — ~ —
: 600-61Y |Knight Group | Brn. silt; greenish-grey {Brown phase - 0461
. silty sandy ¢laye. mod. strong;
: ’ Grey phase
very weake
: 64 6=620 " Brn. silt; grey to brne Moderate 0.29
grey sandy clay. : '
- Sharkfs tooths A .
623~630 n Dke grey ard brn. sandy }Moderate - 0429

clay.. -
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