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Pal. Rept.No. 12/72

RIVER MURRAY SALINITY - GEOMORPHOLOGY INVESTIGATION,
LAKE VICTORIA AREA, N.S.W,
STRATIGRAPHIC. AND PALAEQNTOLOGICAL NOTES

WITH REFERENCE TO THE CHOWILLA AREA, S.A.
ABSTRACT

Samples from three cable-tool holes near Lake Victoria

- were submitted for .palaeontological examination and strati-
graphic advice. Brown to carbonized black wood fragments are
rare to abundant in (Pliocene) Loxton Sands (mainly the pyri-
tic 'lower beds!'). Fish bones and ostracode valves . character-
ise a clay unit:of the same beds. All units intersected-are
non-foraminiferal, -non-glauconitic,.and non- marine.‘ None of
the bores:reached Mio-Pliocene. Bookpurnong Beds.. Criteria
for recognition of Loxten Sands unlts in.the ChOW111a area
(the 'lower beds' are pyrititc)can be applied in the Lake
Victoria area, 'but attention is drawn to possible alternative
interpretations..of both the Quaternary and.the late Tertiary.
sequences. :

INTRObUCTION
Geologlcal -and. geomorphologlcal studies of the Lake Vlctorla area, New
South Wales.(qut F1g .1) form part.of investigations into the control of saline
inflow to.the River Murray in.this area. AAfirst report dﬁ Hydrogeologicai and
geomorphoiogi&al_inveStigations in the vicinity of.Lake Victoria by an interstate
working group.ha§ just>beép issued (Boqcaut EE.El:; 1972). In this connection,

three cable-tool .core-holes (C.H. 1, 2, and 3) were drilled by the S.A. Department

of Mines during- late-April-early May, 1972, through Quaternary and Late Terfiary
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strata.betwegn Lake'Victoria and tﬁe River Murray. The .locations of the holes
are plotted on Text Fig. 1. To assist in the stratig;aphic_in;erpretation of
the holes, samples from all three were submitted for palaeontological examination,
with the emphasis throughout onAthe'identification'of Tertiary statigraphic
units. ' Logs.of the holes (see Boucaut et al.; 1972, Appendix H) and a locality
plan (adapted to..form.Text Fig. 1) were compiled and supplied by H.W. Dixon, Engi-
neeriné Geology;Séction,.S.A.D.M. |

. These. logs are reproduced herein .and comprise Appendix 1. Their record
of physical and .engineering characters iS»noh—controvérsial,_ However the strati-
graphic interp;etations on the logs>repfesént the views of.thé»writer at.a rela-
tivelf early étagé, and while they are still possible interpretations, others"
mLstAbe qpﬁsidéred.>:For example, in C.H. 1, the sand interva1~logged as Coonam-
bidgal Formationécould be regarded as Monoman Formatio£ (as .indeed ih;Boucaut
gg_gli,'1§72,uFigé.4) and possibly Léxton Sands (uppefpbeds); while C.HL 3 may
Qell have gope‘;hpough Parilla Sand into Loiton Sands (upper beds). One purpose
of this- report is to draw attention to such alternatives, and the issues behind
them, dlscu551on of which was probably outside the scope of the report by Boucaut
EE.Eln (1972). |

o . All,samples”submifted.wereﬂfirst examined inlthe‘rgw state; then washed
free of clay and silt'by'standard‘procedures, dried, and stﬁdied under steréeo-
o p
Einoculér microscopé Only woeody. fragments (more or .less .carbonized) were iden-
t1f1ed, apart. from C H. 2 at 17.7 - 18.0 m, where a clayey.core contains abundant
flSh bones and a. few ostracode valves. No foramlnlfera were found, no glauconite
qufseen,~andAall.samples,represent non-marine environments, fluvio-lacustrine
?6 estuarine.

Late,Tertiary”stratigraphic units for the Murray. Basin such as Loxton

Sands, Parilla Sand, and Bookpurnong Beds, were defined in South Australian

¢
{
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sequences. With reference to Lake Victoria, the proposed Chowilla damsite (see
Text Fig. 1).is the nearest South Australian afea in which such Late Tertiary
(and Quaternary). stratigraphy has been worked out in some detail. ’Anlappraisal
has therefore been made of various interpretations.of the succession in the key
bore Chowilla P.D;:l{.on'the eastern .side of the proposed dams;té. From this,

‘prihciples can be established , and units extrapolated and identified in the area
near Lake Victdrié some,SO-kmnﬁig«miIes) to the-éast;
Theawritér.has had hé1pfui.discussions on stratigraphic'ﬁatters with

W.R.P. Boucaut, H.W. Dixon, and J.B. Firman.

INTERPRETATIONS:. OF CHOWILLA P.D. 1
The stratigraphiic succession workeﬁ out "in the Chowilla area, iqcluding
this bqrehole,Aprovides a.ke& to the.interpretation of ééduences near Lake Victoria.
Three main.atfémﬁts ﬁavé Béén made to intérpfet'the:strétigraphy of P.D. 1, viz.

Ludbrook (1960); Johnson, Hiern, and Steel (1960); and Firman (1971, and in press).

Bore. data

Name of bbre:"S.A;_Department¢of Mines Percussion Drillhole,l,'Chqwillé damsite;
| Chowilla P.D. 1; or P.D. "D" 18187, - |
Location;, . Chowilla damsite.aXis, liné D", horizontal distance from Datum
18187 ft (not 17000 ft as;in'Luderok; 1960), near leftm(eastern)
... abutment; sectionﬂlg; hundred,Murtho; county Alfred; S.A.

Date Drilled: . 12.5.1960 to,.14.6.1960..

R.L. SurfacewCollar¢£Rivef,Murray>Datum);a.5262;79'ft‘

Total Depth:.. ..300 £t. (91.4 m)

Type of sample: 0 -: 98 ft (0 -.29.9 m) open-tube cores

98 - 220 ft (29.9 .- 67.1 m) sludges .

220

242 ft‘(67?1"4'7318”m7“6ﬁén5tu5910br¢s”

242 - 300 ft (73.8 - 91.4 m) sludges
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Logs: 1. R.D. Steel, 8.6.60; reproduced in Johnson, Hiern, and Steel
(1960), and in Firman (1966&)

2, . N.H. Ludbrook, in Ludbrook (1960).

Stratigraphic Interpretations

1. Ludbrook (1960):

Unit . Depth : Thickness: |
L feet (metres) : feet (metres)
”Post—TertiaryAsands”. . 0 -145 ' 145
. (0 - 44.2) . S (44.2)
"Loxton Sands or redep051ted ‘ 145 -160 15
Loxton Sands'" . . : (44.2-748.8) (4.6)
Loxton Sands eqﬁivalents(. .- 160 -265 105
(grading to .Bookpurnong Beds) (48.8- 80.8) (32.0) .
Bookpurnong Beds - 265 -300 (T.D.) 35+

(80.8- 91.4) (10.6+)

Pyr?te Qgg reco;d?d.as prgsent peloy,1§0,ft (48.8 m), and a re-
Aexaminafidg ;f ;arioﬁ;.;ééblégtcénfirgg.fh;; i; i;:;;; ;;esent above ;pis level
which corresponds. toe the .top of definite Loxton Sands equivalents as igenyified
by Ludbrook (1960). | |
"Carbonaceous matter' or !'carbonized plant-remains" (mostlx:élo;sy
black wood fragments)-were'recdrded below 160 ft (48.8 m) and dpwn.tb'éSQ'ft
(72.8 m) i,e.»fhrough the upper three-quarters of Ludbrook's Loxton Sands equi-

valents.

‘A few small calcareous benthonic~foraminifera, marking the latest -

marine inflﬁence;ﬂWefeArecorded by Ludbrook towards the top of her deéfinite

Loxtén Sands:;equivalents, at 175-180 ft (53.3-54.9 m). One specimen of Uvigerina
bassenSisaParf:was identified by hér from 245-250 ft (72. 8¥i6 2 m); and from 250-
255 ft (762~ 77 .7-m)..she ‘noted' abundant- 1nd1genous foraminifera, 1nclud1ng a flood.

of " Uv1ger1na bassen51s Foramlnlfera were also abundant in the.underlylng
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basal Loxton Sands ‘equivalents and Bockpurnong Beéds. '
" ‘Glauconite was noted by Ludbrook only below 239 ft (72.8 @) "comprising

occasional grains:at®239:250 ft7(72.8-76.2 m), more’ common grains at 250-265 ft'°

(76.2-80.8 'm), and "abundant ‘grains below 265 ft (80.8 m) i.e. from the lowest one-" "'

quartétr of ‘Loxton’ Sands” équivalents” and abundantly in'?p?kpurnong Beds, a further
indication of mafihé”ihflUénEé‘ﬁf’thééé”léVelég?"'”"“‘“

~ "7 Ludbrook remarked ﬁﬁat”"éﬁ’thé{toﬁ’of'the_grey carbonaceous micaceous
silty fine sands'" i.e. abové;160 ft (48.8’m) in1P.D.A1, '"there is a conspicuous
bed of grey—buff‘micaceous-qué;tZ'sand of varying grain size with abundant grit-
size quartz'" i.e. 145-160 ft t44.2-48;8'm) ip}P.Dg"l.‘ ""This bed is lithologically
similar tOithevuPpermost,relativéiy7unfossiiigerous part of the Loxton Sands near
the type'sectionﬁatiL0xton’and”isseithér Léktbh‘Sands‘iE_éigg_or Lo§pgﬁf8ands re-
deposited:in-.a‘.later cycle!'. Tﬁe bed 1ack§'marine”f6S$ils;,carbonéceéﬁs‘fragments,
or pyrite. Much of" the type section 6f E0xton'Sand§'(Ludbrbok;‘1957,ﬁ1961)
apparently consists .of’.cros5-bedded gfitty SandS‘Of'this'fa;ies; "Out of ajtotal
exposed” thitkness :there of some 50 ft-(lSlZ“m)lonly’é“Shéll‘béd’S'to 8 ft thick'-
(1.5-2.4"m) ‘at. the base, near pool level, 'is’ recorded as being fossiliferous
(melluscs” and ‘poor microfauna) although detailed sampling might reveal occasional - -
foraminifera:at"higher'levels.: For example, in Drainage’ Shaft .No. 18, Loxton,
sectidn“377;'huhafe&be”GérdbﬁLTWhéfé’Loxtéh“SéﬁdE”ﬁfbbhbly"bécﬁpy‘thé‘tbp’78’ft”‘"
(23.8 m)'(LudHroij.1961;'ppL66j’67)’5hé11’ffagménté“énd’a few foraminifera 'were * -
found atlleastlin'theinWerf46"ftf(14:0'm)'offthis"ihterval.' In Beach Petroleum
Loxton No. 2. Well," 6 miles (4 km) south-Southeast.of Loxton (Ludbrook and Lindsay,
1963) occasional.foraminifera'were found_to the top of the 60 foot (18.3 m) iﬁteri“
val identified as' .Lexton Sands. Glaucqnite,was:noted in the lower 30 ft.(9.1.m)

of thiS'infervald,.TheArecognition of an unfossiliferous-or only very poorly

fossiliferous coarse-grained upper part of Loxton Sands is ‘an important factor

in Firman's recognition of Loxten Sands (upper beds) in the Chowilla area above .
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the upper limit of Loxton Sands there as recognised by Ludbrook (Firman, 1966b,
1971, and. in press).

2. Johnson, Hiern, and Steel (1960, Plan 60-606):

Unit - ' Depth _ Thickness
: feet (metres) ' feet (metres)
"Terrestrial deposits" 0 - 22 - 22
_ (0 - 6.7) (6.7)
“Lacustrine deposits' _ 22 -156 134
o (6.7- 47.8) (40.8)
Loxton Sénds equivalénts 156 -265 ' : 109 -
' N ' (47.5- 80.§) ‘ (33.3)
Bookpurnong Beds - 265 -300 (T.D.) 35+
o . (80.8~ 91.4) " (10.6+)

"In"this interpretation, Ludbrook's-Loxton-Bookpurnong boundary was
used;‘put the*topiof Loxton Sands' equivalents was put at 156 ft (47.5 m). This
appearé'tb'be.anxaverage,or compromise figgre, as it does not-correspond to that
given ?y Ludbrook, nor to . any logged boundary.

3. Firman (1971, Fig. 23; and in press):

-Unit Depth L ~Thickness

feet (metres) e feet. (metres)
Blanchetown.Clay ' o -2 ’ 22
a 0 - 6.7) (6.7)
Sandstone cap on Parilla 22 - 31 : 9
Sand | 6.7- 9.4) | 2.7y
Parilla Sand | 31 -8 - 49
B (9.4- 24.4) (15,0 -
Loxton Sands (upper beds) 80 -160 | 80
o (24.4- 48.8)  ° (24.4)
 Loxton Sands (lower beds) = 160 -265 = 105
A (48.8- 80.8) (32.0)
Bookpurnong Beds 265 -300 (T.D.) 35+
| T o (80.8-091.4) - C L (10.6+)

The interval designéted "Loxton Sands (lower beds)'"comprises the -

whole.of the interval identified by Ludbrook as definite Loxton Sands equivalents:
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However Firman has' in addition included another overlying unit within his’ concept

of Loxfbh‘Séﬁdé“iﬁ_this'bofe?'and'hannamed‘it.”LbXton'Sands:(upper beds)''(see

(11)

(iii)

Gv) -
(v)

" Firmdn; "1966b,1967) 1" THi¥ interval is characterised by:

1)

ABrowniSh"c016ﬁf5“(oﬁidiséd"feffugiﬁOUS)'é.g; yellow-brown, pale brown,

fawn, ‘red-brown, pink; may be in part mdttigd”bicwn-red—pale grey; with
a few particularly ferruginous beds. . | -

Poor-sorting;bfine, medium, andAéoarse-grained quixtz, often with silt
and fine gravel. |

Quartz grains which are noticeably water-polished and are mostly sub-
rounded to subangular. |

Noticeable presence of mica in the lower half.

An absence‘of‘pyrite,'glauéoﬁite; énd,plantvor anumal fossils.

As discussed earlier, although this interval in P.D. 'l was not included .

in Loxton.Sands by the originator of that formation name - (Ludbrook, 1957, 1961), -

the characters..listed above seem to be within the scope of the upper part of

Loxton[SandS'as<describéd by Ludbroeok. . On the other hand, coarse-grained and

gravelly sands are.-not.included .in the definition of Parilla Sand (Firman, 1966b,

1971}'and in press) so.that the . interval would best be excluded from that unit.

Firman's intention has’ clearly been that Parilla Sand should refer to predo-

minantly‘”finé to medium quartz sand and clayey quartz sand": Nevertheless even

within the upper part of the interval in P.D. 1 identified by Firman as Parilla

Sand, both Steel and .Ludbrook logged ''numerous .coarse grit grains'' e.g. in tube-.

cores from 24-50 ft (7.3-15.2' m). ‘It is evident that Parilla Sand can contain.

scattered grains of’ coarse sand to fine gravel.

Firman  (pers. comm. 24.7.72) confirms that the-boﬁndary,in P.D. "1

between RariilafSand.and Loxton.Sands-(upper‘beds) although somewhat gradational

is best put .at .a. .depth of about 80 ft (24.4 m).l The downward passage from one
to the 6thgr is marked by a general coafsening.of grain size, with fine to medium-

&
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. grained“s}ightiy'élaer'Parilla Sand becoming, between 74 ard 80 ft (2216—24l4’m)
fine- gralned w1th bands -and pockets of coarser sand, and from 80 to 93 ft (24.4-
28.3 m) ‘a"medium to coarse-grained "sand, Loxton Sands (upper. beds)

‘ The'siliceous and ferruginous sandstone cap on Parilla Sand, representing
the ”Karoonda Surface” (Firman, 1966a,b;1967)is promlnent in outcrop near the 51te
of P D “1':(Firman in Parkln ed. 1969, Flg 111) but is “not prominent in the bore,
although Flrman (pers eomm. 24.7.72) interprets 1ts.presenoe as shown in the
strat;graphlc summary "Its development seems to have-been variable, and.it was
also eroded in part or whole, e.g. to form Chow111a Sand (Flrman 1966b 1971, and
in press), before dep051t10n of Blanchetown Clay

'}:The‘rnterval'a351gned'to Blanchetown(Qlay by Eirman is ‘a sandy facies,

comprisinéuelayey fine-grained sand rather than clay.

STRATIGRAPHIC SUMMARIES, LAKE VICTORIA BORES:

Bore:C,H._l
,_'Unit ' ’ . Depth Thickness R.L.
L co ’fmetresm{feet),metres (feet) metres (feet)
Coonambidgal Formation . 0 - 1.5 LS 58.9- '57.4
ST (© - 5) (5) : (193 -188)
Coonarbidgal. Formation, . S . 1.5- 8.5 7.0 - 57.4- 50.4
Monoman Formation, and . (5 - 28) (23) : (188 -165)
p0551b1y Loxton Sands . . » , ‘ :
(upper’beds)
Coonambldgal Formatlon, ' ,8,5; 11.4 | 2.9 . . 50.4- 47.5
Loxton- ands (upper beds), (28 -.37) (9) N - (165 -156)
oly-Honoman. Formation i . B Cor . v
Loxton5§gnds (lower beds) = 11.4-33.0 21.6+- .,  47.5- 25.9
SRR , (37 -108) - . (71+) (156 - 85)

End of hole 33.0 m (108_ft)



L) 9-—\

‘Bore C.H. 2
T Unit . o Depth = ~ Thickness R.L.
Y : " metres (feet) ' metres (feet) - metres (feet)
Coonambidgai Formation 0 -.10.2- ,“A‘A 10.2 58.0- 47.8
o : (0 - 33)" : S (33) - (190 -157)°
Loxton Sands (lower beds) . 10.2- 18.0 » 7.8+ . 47.8- 40.0

b . (33 -59) (26+) - (157 -131)

End of hole 18.0 m (59 ft)

Bore C.H. 3

Unit ‘ j. - Depth' o Thickness - . R.L.-
" o e metres (feet)  metres (feet)  metres (feet)
Woorinen Formation ”_ o 0 - 0.6 o 0.6, | 65.4- 64.8
- - 0 - 2) (@ (211 -209)
Blanchetown Clay 0.6- 3.3 .. 2,7 - 64.8 62.1
5 e 2 -1 e (209 * -200)
Parilla Sand . s3- 7080 - 45 . 62.1- 57.6
‘ . (11 - - 26) . -(15) - . . (200 -185)
(?) Loxton Sands (upper beds) 7.8~ 17.7 , 9.9+ - 57.6- 47.7

(26 - 58)  (32¢). (185 -153)
End &f hole 17.7 m (58 £t) -

- Note

Early in the investigafién,:thé“writep é&optéd:a.concept.df Loxton Sands
based:én.their'identification ih_P.ﬁ. 1 by Ludbfoék,tiQGO),'é.uséful characteristic
being their pyritic character. On this baéis; preliminary inperpretations of C.H..:
1, 2, and 3, werehsuﬁplied and used iﬁ‘preparation‘of-the report by Boucaut EEiElﬁ

(1972), particularly the logs by H.W. Dixon in Appendix H (and in Appendix 1».This

report).
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Howevér”cIOSer*sfudy?of-Flrmanis interpretation of P.D. 1,in which“her includess: s

t

the non pyr1t1c “Lexton Sands ‘(upper .beds) in the Loxten" Sands interval, leads*”“*\“f

the writer: to' believe that this interpretation may be. preferable It dss ansdnte-i

of the toncept-of* Loxton” Sands’'in P.D. -1 lead$ to differences in the stratigraphic

interpretation of C.H. 1 and C.H. 3, but not C.H. 2.

NOTES ON'_VARIUUS F.ORMAT._IONS
*A nEsT v .,Qﬁaternary units

Coonambldgal Formatlonah.,,

As formallsed by Lawrence (1966, p. 548) this name -"is~ applled to -the .

den051ts of exlstlng streams, or their recent.ancestors, in the Murray Basin",

and ”1s genera11yxa sllghtlyrm1caceous silty clay;‘but also includes clay, silt,

sand, and gravel, either alone or as various admixtures'. This kind of sequence - . .

is well-developed.in C.H. 2, where.the unit as logged by H.W. Dixen comprises
greyiéh”ciays:and‘silts»with,minorlsands; the whole totaliing 10.2 m (33 ft).

Similar claysﬂand”siits.aré-loggéd in the uppermost 1.5 m (5 ft) of C:H. 1. How-,

ever underlying sands in C.H. 1, at:least-between 1.5 and . 8.5 m (5-28 ft) .al- -~

LN

P.D. 1;4and:héfisftOHdate*the'only‘aﬁthor*tb“attempt'this;“ Such” an' enlargement™ i

1

though IbggédjasaCoonambidgal Formation. by Dixon, could perhaps more appropriate?yf"

be.referred to Monoman Formation (see below) and in fact are so in Boucaut et al.
' T

(1972 ,: Fi g“,:j.;4;:)'-f;::'n:.»' IR I

Monoman. Formation: = - -

Although as' yet only-bérely defined in published form (Firman, 1966b),. ... ...

Monoman,Formation~isabeing_more,fully;described-(Firman, 1971; and in press):
The unit; named-.after Moneman Creek in the River Murray tract near Chowilila,. S.A:,

typically comprises.fluvial cbarsngrained-quartz sand of the '"'lower.valley fill'".
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Its type sections are.in bores across the Chowilla damsife‘axis;'where'it"is“""
about BQ'ffﬂfhitkﬂflsuZ‘m);:uhderliés:CbonambiﬂgalfFormation‘T”flood'piain‘and‘*
newer Valiey;depo§its”iof:Johnson"Hiérn;‘and‘Stee1 "1960)- and' overlies' Loxton "~
Sands. Flrman (1967, p. 176 footnote) tentatively correlated Monoman Formatlon
"with the geomorphic: unit 'Coonambldgal I sedlments"of Pels . (1966)” SR .“z‘zi'

~Sands in" C.H. 1" from 1.5 m down to at least 815‘m'(5;28'ftj.may'be'“““““'2
Monoman“Formation'(aS'in'BOucauf;gzjgl};‘1972, Fig. 4) rather than Coonambidgal ' :
Formation‘(as'in3Boucaut gi_gl., 1972} Appendix H). The intervgl 8.5-11.4 m
(28-37 ft)<in.C.H._l.mayupossibiy be Monbman Formation also. The sample examined

from it is unfossiliferous.

Pliocene units

Parilla Sand

This: formation, 'defined by Firman (1966b,1971, and in press) is only
identified in C.H. 3,‘dri11edAin the "Mallee tract', where it underlies Blanche-
town Clay at. an R.L..of approximately.200 ft (62.1 m) and extends down to at.le%§;"-

R.L. 185 ft. (57.6 m),. a minimum thickness of 4.5 m (15 ft). In this interval the

sand‘is“méinlyAmediumagrained, pale-coloured (very pale yellowish-green, off- . i~ . -

whité té'very:pale‘greenish-grey) and more or less silty and clayey, characters
typicél of Parilla Sand. . However below this, ferruginous content and coloration:
become increasingly prominent,.and grain-size coarsens, suggesting passage into
Loxton Sands..(upper beds). . NoAfossils other than occasional wood fragments were.
found in‘fhe;twoasamples,;fromiParilla Sand in this bore.

Loxton Sands (upper beds)

'Theséuwere»probablyaintersected in the lowest 10 m (33 ft) of C.H. 3,
and possibly.:in:C.H. .1 (see. stratigraphic summary). At ‘least in C.H. 3, the sands
have the characteristics of the unit discussed earlier in connection with Chowilla :.
P.D: ‘1. The %nstituent quartz grains in C.H. 3 are generally somewhat coated with

brown ferruglnous clay  films which give the sand an overall coloratlon in shades...
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) 2
of brown." The fact that this type of coating is not' present on’ the'.grains in -
the sample’ from.10"m:in C.H. 1,  could' mean that this interval inC.H. 1 repre-

sents’ younger, reWbrkednvaiiey‘fiillréthér°thanJbetbn"SandSﬂ(upper'beds);':“f"“““¢

"' This"unit, where sampled, is .unfossiliferous' and non-pyritic. . It: is. - .

involved ina .measure of ferruginous cementation at the bottom of C.H. 3. Where
sampled,” it“is: notrnoticeably micaceous.

Loxton Sands (lower beds)

~"MicroscopiCAStudy-of these sands in C.H. 1 and C.H. 2 by the writer, .
showed them to be more.or less pyritic, ranging from fine adherent grains of py-
rite on quartz,..to .coarse.pyrite-quartz aggregates and pyritized wood fragments.
In this theJUnit.corresponds.to Loxton Sands (lower beds) in Chowilla P.D. 1 as
discussed-eariier:

NougléuconiteAis present to the depth penetrated. The only fossils «

other thanfwoédAfragments were.found.in the clay at .the bottom of C.H.. 2, which......

contains abundant..fish-bones and a few small-and fragile ostracode valves....This: . ... .

is interpreted .as' a'non-marine.fluvie-lacustrine clay intercalated in Loxton

1

Sands. No marine influence is apparent in any samples examined. e

C.H..:1 .contains .the maximum thickness penetrated of 21.6 m (71 ft)..... ..

down to an R.L. .of .85 .ft (25.9 m). Comparing the .thickness and nature of Loxton'. -

Sands equivalents:.in Chowilla P.D. 1 and Lake Victoria C.H. 1, a further 10 m. ...
(33 ft) of Loxton .Sands (lower beds) could be anticipated at the site of C.H. 1

before Bookpurnong Beds were entered.

~. Early. Pliocene - ?Late Miocene

Bookpurnong. Beds. -

These .beds, typically very fossiliferous.and glauconitic shelly silts

and clays, were not intersected in any of the bores.
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DESCRIPTION. OF SAMPLES
. Lake Victoria-bore C.H. 1

At 10 m. (F103/72) - bailed sludge inside casing.

| Quartz sand,‘brqwn;ipoorlyssorted, but’much’ is medium, coarse; -and- -
-very coarse grained, some fine 'gravel up to 4} mm, quartz: is colorless’and.pale” ~
brown, water-polished, subéngﬁ@a:;toZsubrounded;‘small{percentage*ofAfresh*pale\’
brown feldspar; .small amount of silt .and-brown clay;: noticeable amount of. fine,
- mica (mostly muscovite); noipyrite;Ahnfossiiiferous;
lgf§-12;9 m (F110/72). - bailed éludée'inside casing.

| Quartz sand, paletBrownish—grey-tpale:greijith‘fellow;'opange,“brown,m
grains); similar'to«above;nﬁutahas somé.figébwood;fragments*(black-brown),_and
oceasional‘grains:of'pyrité; alsoe of'quartz;With,very.fine adherent pyrite.
14 4 14,7 m (F111/72) - balied sludge - 1n51de ,casing

Quartz ‘sandi,* broﬁnish -grey:;  Very poorly sorted, -with:quartz from silt-
" to Qery coarse sand:size and gravel £0:. 7 mm, quartz 51m11ar to .above, colorless,‘
fawn;‘someﬁmliky~or:p1nk;«water—pollshed#nmosgly subangular - subrounded, but
-fines“are“angulgr}tfeidspafﬂicﬁwasuabove;-c;néiderable silt and medium—grey.clayg..
'notably”micaceouszwfinewfo#coa}se'<muCh,is dérk some: muscovite;  common-.fine: |
black- brown woody" debrrs, some pyritized;: one. large piece (12 mm long) of pyrltlzeq
wood,  backed .with pyrlte and quartz grains; somewhat pyrltlc withpyrite- occurrlng
'in'association'withqwoodwfragments,aaq_pyrlte-quartZ“aggregates,'pyrxte grains;
or quartz grains with fine adherent.pyritéL
At 16.5 m (F104/72)u=-9pen fube core
: Quartzusand. grey, gravelly, pooriy-sorted as above, and with blebs of

éark grey sandy clay; much of the sand is.fine'and medium- gralned, ‘common, aggre—t
gates of ‘quartz, pyrlte, and other sulphides; frequent sulphide gra;ns, and

quartz grains with adherent pyrite.
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At 18”&"(F105/721”4'dpenitubé'Cofe"' - S | IR R R

" Quartz .sand, ﬁﬁéhGiiwmedium“andfccarse—grained; grey;_siightiyaciayéy"
and 'silty; quartz is water-polished, sﬁbangular—subrounded;ZSmall émountfoftfei%+'
 spar; occasional quartz grains have fine .adherent pyrite grains;‘occasional.blacg,
‘gioésy; wood»fragments. "
20.7:21.0 m (F112/72)’' = open. tube core

"Quarthsand,4pélehgreyishFfawn;mmuchwisqmedium;and,qoarsesgraingd; soﬁe
silt~and'pa1é grey"ciaj'wash out; occasional quartz-pyrite aggregates; ocgasioqal-
:fine‘black:wood;fragments.
At 24.3 m (F107/72): - .open tube/core

" Quartz .sand, somewhat‘éiipy.and.clayey;~mottled orange-brown, .and
‘slightly‘greenish-grey;%qua:tz*EOStlyiamediumAand.ceérseAgrained;;waterhpolisheq%
subangular-subreunded; when: washed, many:.quartz grains have“qrange—Brown clay |
‘adhering;‘notﬁpyritiq;.unfossiliferous.-
AF ZSFmW%(F108/72D‘~Aopenutube_corea »

- ‘"‘”'“QuhrtZtsand}~pateugrey,gsiightlyfclayeymand silty; quartz.is mostly
fine‘and#medium%grainedy”water-po1ished,*subangularasuppounded;-notmpyritic;;
uﬁfossiliferous;_,a
2§L1=29v4“m”:fE113/729Lrabpenbtube-core;

"Qua}tz:sanﬁ;fmediumggreywmottled;orange-brown; somewhat s;lty and clagg'”
’ey;:perIY458%ted;*quartz.gravql to’6"mﬁ,jmanquuartZ’gfains;havejpatchy adhere‘é
'6¥angehbrownfclay?;patches of orange-brown ferruginous.cléyey cementation of Zjﬁ
quaerPgrainsnfor;1agéregates up*to_Ssmm;.sparsely feldspathic;inotEpyritic;; %
ﬁn%bssiliferogs:'.g.z" |

At 33 m(total -depth).:(F109/72)- - iopen tube core

‘* Quartz séhd;’dark'grey-brown,usomewhat.clayey.and silty, micaceous,

poorly-sorted, quartz -gravel to 5 mm; much is fine and medium-grained, "angular-
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subangular,rwatér-polished;lgbéaslgﬁgi pyrite-quartz aggregétes; occasionai
quartz grains have fine adherent.pyrite.
"Léke'Victdria;bdre'C;H,"2
11.1-11;4-m (F123/72)-- Béi1ed sludge
'“”QuartiESand;'pale'grey;’poorly'sorted,-but much“is;medigﬁﬁvery“c0a¢seﬂ;
grained; quartz gravel is up to 9 mm; silty; quartz grains are clear, yellow, or
fawn-coloured, subangular to subrounded,water-polished; some fine-grained mica; .
~.a large (8 mm)’angular'quartz=pyrite aggregate  (pyritic sandstone); rather rare
. smaller quartz-pyrite aggregates and pyrite grainé;“abundant small black-brown
woody fragments:.. .
13.2-13.5 m -~ (F124/72): -~bailed sludge.
MixedTQuartz:gravelnand sand, smalil.amount silt-and clay; pale gréyishe'

+

brown; poorly-sorted; but much quartz .is very coarse grained sand to fine gravelé‘
e gravei'tdﬁ8"mm}fquaftz“iSﬂyelloW'to~pa1e3grey and colorless, angularﬁsubrounded;'
“cénsiderable“feldsparxpresenty.brown;‘yellowa fawn; some -fine mica; a few aggre;
“zgateS“of‘finewquartzxandupymi¢eggsomewfragment3'ofigIOQSY~black”woodyimatgrial,t
‘1most1y'fine:;n;.w. |
©15.9-1642 m ~*(F125 472}~ bailed sludge
"'““Quarfz:sandjnsiltyﬂand:clayey;npale:grey} noticeably-micaceous;frathe;:
“poorly'sorted,.but,muchmof*the@quartzaiS'medium-coarse-grained; fine duartz gravel"
~ o to 4 mm;‘quartz*is”subangularasubroundedyiwater;polished;tsmall‘ﬁroportion of"":
feldspar?grains;:ﬁanyqquartzwgrainsAhave édherent.pyrite'(mu;h'in-framboidai...t
‘habit); some quartz-pyrite aggregates; .common black-brown woody . fragments, some

pyritizedi.,».EAA.,

17.7-18:0"m (total depth) (F127/72) - open tube.core.

Dark-.green-grey :platy-structured clay; abdndant pyrite grains, aggre-

" gates, platy structures; common brown-black woody and carbonaceous fragments;
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" abundant* brown fish bones, including vertebrae; .rare and small fragile .ostracode

valves.

- -Lake .Victoria bore.C.H. 3
3.9-4.2 m " (F114/72) - open. tube core.
‘ ‘QuartZisana; paleigreenish-fawn, - much’ is: medium and-coarse-grained;-
some silt andAﬁaTe.milky green»claygwéshes_out;‘quartz:iS'waterfpolishedg sub-

angular-subrounded, mostly .clear;.not pyritic or micaceous; unfossiliferous.

v16.9-7.2 m - (F115/72): - open tube core

“‘Quartznsand,.pale greenish—gréy;’small‘amount of silt and pale~greenisp'
milky clay-washes .out; much quartz iS'medium-énd coarse-grained, clear, water-
" polished, suBangularasubrpunded;.not~pyritic or micaceous; ocqasionai brown wood
fragments. ... .. |
10.8-11.1 m (F116/72) - bailed sludge

- "Quartz sand, pale orange-brown, slightly silty and ciayéy; much of the:
‘quartZ“iS‘paie:orange—brownuwithmadherént clay films;mostly me&ium and coarse-
"grained;‘notﬁpyritiC“ormmicaceousﬁ_unfossiliferousg
13.8-14.1m - (F117/72). - bailed sludge

AQuartz*sand,.orange-brown;~some.silt<and orange-brown clay wash out;

Poorly*éoéted; with-.quartz gravel -to' 4 mm, .but much is médium‘and coarse-grained;
much’bf'tﬁeﬁquartz is covered with adherent brown -and red-brown clay film; not
?yritic‘orﬁmitaceoﬁs;munfossiliferous. ..
15.9-16.2 m (F118/72) - bailed sludge
| - Quartz .sand, pale- orange-brown, similar to Fil7/72, but much is

“medium, coarse, and very:coarse-grained, with quartz gravel to 6 mm.

17.4-17.7 m (total depth) : (F119/72) - bailed sludge
Quartz sand, poorly-sorted, with gravel .to 5 mm; pale:bfown, with

loosely-cemented aggregates of iron-coated quartz grains (ferruginous sandstone);
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slightly éilty'and.c12y¢y;'many4quartz grains have ‘adherent fawn to pale-brown
clay fi1m§;'mu¢h“quartz is mediﬁm,'coarse,fand-very céarse-giaiqed; finer quartz
is waterfpdlishgd;jéngular:to”subroundéd; colorless and pale brown;'not pyritic

or micaceous; unfossiliferous.

18th September, 1972 : J .M. " LINDSAY
JML: IA S - ‘
Assistant Senior Palaeontologist
__,Pélaeontology.Section
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DEPARTMENT OF MINES - SOUTH AUSTRALIA

Rl LOG OF GABLE TOOL HOLE
IEOMORPHOLOGY, INVESTIGATIONS .

HOLE [CH 2

SERIAL No. 392/72

prosect RIVER MURRAY SALINITY

SECTION .
FEATURE _ZI.A’[ VieToR/A - STRATIGRAPHY . . HUNDRED. R'F'iurfuce' .,3'0.82'0 m
LOCATION. Zrver Tract rus! N. of Murray - (Lire G)  cooros RL. /;pa/gﬁ’/gzg FT.
: : i - . - atum K/vE&r urroy.
Lo = gl v g SOIL  DESCRIPTION i . FIELD TEST DAT
ASJEDOLSLG@LH&?TSi H | 28 §§ GROUP NAME e "0 AT
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¢ QO _ Earth Manual 2nd Edition 1966 ; @EU éé 20 40 60 80 i ! g"i?“
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fackets o gypserm r 44TV (M| ST SO Tlow plasticity. T r
;’/f«vs ok % 2 mn —— Cloyey - grey. AvIO R - 1= |- |-
. % 5”/,,{} VZ‘:);)',//_” ;,:Z;;”’e 2 ‘: SM SAND, excest siff fines, grading 20 o :
: z\; ot ed. Gme fmomte [ . 1 ==—"| 1t o SILT SoiL,low plastierly, sandy. N 2 A
t'," s Starned . Minor mice, 83’ ::_-' ML 6""/’,""‘2” molfled. Sand § fa‘ ol
w Y1 == rarrs O/ trrrm. % .
v N T - - b p—_—— J ol Y
N T R e M E e | RIEL
e rroftled clayey st AT _ ML | grading fo CLAY soiL, ™ 8 et Aoprag, mate
N N ?};o.mm coystals gp fo - 1AV ) |y, |medrom plasticity » PRE en ;j /‘,'/. qrisolvelf|
777477, ' 57— Yellow- browrm armd 47 VIER A VI Oalls| .
=z \33 : e s F77 by E£lwss
w -S| Mreaceous. T— (O | motH ed. : VUBIRIY% ]
. == 4 . ) | -War) Zeooz-
g \g SR " E el = Mimor very frne Grommed sand. : /'_ : :' : /‘,jm
[ ary enish gre, oy, = CLAY S Frrgh Y/ om' B AL
K% g Jk’/éae&ju % T2 {===|CH pa,i ;l‘}}&%,,,ﬁ:;ﬁ‘éggrie Sl - 111111
w g ;ﬂ‘iﬂ” ”ﬂia/‘fﬁ‘y;”’”& 7I== irregular’ prrsmatic ‘structure. |Vl .
- rk greemish grey cla e : . Q.
a L 7 grey /L = - 2|=i- gy
u;l‘;a/ézﬂ;;fm/ rema s ; =: CLAY SoIL, /,.74 /,,/,,,5/,;.;// 'biIkg 'tl .
greafs ‘wz'/é conchosdol = _CH ‘ p"’/,( .7"“”"_'6 g ‘..,-g - - ‘:3 :
racture, Becormin == No  wrsrble / IR N
silty and rmricaceods. @ 2 == o vt 5/"”6/”’?' & u>'s - .- ;i- -
(Hosconste flakes g 1 | | Ful=l I\
1o 02 mm ) o] ::';(MH) 5ecam1)rj 5/7//. EH wnil- :§ .
T 2okt grey, mediam 7o T : 7 W)
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N \n 6ra//'75‘ﬂ »e ./7”;6 : i1 P Sorfed) 5/-00’/'”/ 7o -SAND poorly hi ey
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S S| e | 5P |G iy SREHE
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Dark greern CLAY with a |2 — CCAY 801 Fioh Dlos Fla Ly gl
. 1= f 7 0 -~ 2
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3 " CQJI”
. . 18-0 m 2
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TYPE OF SAMPLE|" 8| M o| CON RELATIVE - - ——
_ 8 Be SISTENCY | COMPACTNESS| pEOTVE g MO TN | ENGINEERING GEOLOGY  SECTION
| A shoe (SA) P S| BS| VS — Very Soft Ls— Loose VL — Very Loose | H — Humid - -
o » (s0) water ||| | S—Soft MC — Moderately| L — Loose D — Dormp DRILL No_p 24 LOG;ED B:,
Y level, F — Firm " Compact | MD-Medium — Mois Tvee . O M. 500 L DI/ XoN
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tandar ene- 3 ese values refer to cloy soils only ani — i imi '
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DEPARTMENT OF MINES - SOUTH AUSTRALIA

rrosect RIVER MURRAY SALINITY LOG OF CABLE TOOL HOLE
GEOMORPHOLOGY. /NVEST/EAT/ ONS

FEATURE LAKE YICTOR/IA -STRATIGRAFPHY .

LocATION Hallee ﬁ'ﬂc/ Just 5 of Lake Vicloria (lime € ) coorps .

SECTION .-
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HOLE

Ch &

SERIAL No. 793 /72

R.L. Surface, *

20
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S El v oz SOIL  DESCRIPTION ) t’g FIELD TEST DATA
GEOLOGICAL NOTES | 29 [3¢ GROUP NAME o AL L ey SOTLTEST
AND  CLASSIFICATION S Bl 2 (85 Unified Soil Classificction, U.S.B.R. ’;"--{3§ 38| PER FOOT [PTRMETER
- Z Al v ) Earth Manual 2nd Edition 1966 2 1[(3'12 8‘3 20 40 60 80 | ) g"'é‘si’e
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Limmornite 7e////aw afm’ marnly ) 1ol i ( é}’_ ExW. G ’f w|
y w . . 71N
PR N R IO DN O\ I
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z R vellow - v Nk
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