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ABSTRACT

The report covers surface gedlégici mapping iﬁ the vicinities of -
Mount Schank, Tantanoola and Naracoerte, and 'i;lveetigation at several
sites of alleged oil seeps, - -

West of Mount Schank exposed mide'l‘ertiary Gambier limestone is very
gently folded along nor‘-b‘hw‘r{est axes', probably in adjustment to miﬁox‘ motion
among fault blocks, Fault tfaces approach two mean ofientatlions, nerth—
northweot and west-northwest, and are marked by low scarps, karst features
and dolomitisation, \ Between Tantanoola and The Bluff, a north—northwest
fault - about eoincident -with a previously postulated anticlinal axis -
divides east-dipping dolomitised Gambier limestone in the high cliff on
the east from the dure-covered dox;mthrown block on the west, Meager
indications. of west dip near the cliff permit interpretation as anticline
faulted at crest, anticline faulted.on east flank, or faulted east-dipping
monocline; in the two latter i.nstancee, reversal indications are from drag

albng fault plane, In the Naracoorte area, lower and upper: members of the

‘- Gombier formation, poorly exposed and thofoughly weathered, are thought to

dip very gently westward from the Victorian border to Naracoorte Dune, in
which drag along Kanawinka Fault may be invoked to explain Gambier limestone
in anomalously elevated position., Formation base mqu outcrop near east

N

edge of Hynam—Kclopamurra_ Dunes,. ’

At Haines? Landing on Glenelg River near Nelson, Victoria, reported
o0il seep was investi_ge.t:ed, but n;thing found, Oily substance float,ing on
the sea at Gels wool Beach ncrth of Lake Bonney was tested in laboratory;

negative result may be due to accidental leakage of sample in transpor.,_,

lealving only seawater, Viscous material collected subsequently from hightide

-~
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line at Geltwood Beach proved o be petroleum, but it cannot be said
whether material ceme from a passing ship, was borne naturally by
currents from a distant source, or originated locally, Additives were

not detected in samples, ' . T



oé

‘Plate 2 . Surface Geologic Map'of Up-and-Down Rocks Area
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SURFACE STRUCTURAL GEOLOGY OF SELECTED AREAS IN THE
GANLBIERLROBE-_-NARAOOORTE DISTRICT, SOUI'H AUSTRALIA

GENERAL DESCRIPTION

'T‘he region is an. eme'r'gent coa, stal pla:.n floored by almost flat-
lylng mld—.Lertlary Gamb;er and Naracoorte reef detrltal cherty ln.mestones,
" upon Wthh terraced Plelstocene dunes parallel successive fault-uplifted -
: shores_o‘ Early Quaternazl-y ash apd basalt peaké‘from Mount Gra.ham to The
Bluff, §oﬁe barely'protruding fron their dune ¢alcarenite mantles, dominate
the south éen‘cr‘a;l., skyline, while the slightly later Quaternary isolated |
- . compound volcanic: cones of Mt, Gambier and Mount Schank constituté the first
hi_sﬁ:oric ard most prominent landmarks of the entire regioﬁ; Except neai‘-
A.Mou;rt Scﬁank, no signi.fic':a-r_ﬂ:iy large area eﬁsﬁs free of effective con-
cealment by .Quéternarydunes_. shallow marine 4o freshwater interdune deposits
‘ or, most ublqultouq’.‘_y, 'by sandy and podsollc soils, Rocks other than those
mentloned outcrop on.ly in the v:Lc:Lnlty of‘ Knlght's Quarry, type locallty of
the Knlght Group gravel and clay, -
Streams are few and poorly 1nteg’r'ated forcing large scale
- govermment cons*truction of artificial ditches to drain swamps that abouna
* inland, Most netural drainag-'e proceeds underground by percolation, through
solﬁtiop‘-en;l_arg'ed joints and caves,ani ~in £he Mount -GambieriMount Schank

vicinity - into numerous large sheer-walled sinkholes to exposéd watertable,

,‘Undergrour.ld dreinage across f:he region derives Trom catchment scurces
beyond the Vicitorian Egrder besides local fainfall , as evinced by the large,
steady replenishment at any season.of"Water wifchéravm for industrial and ~
domestic use from Mount Gambi er's crater lekes (Ward_,_' 12),

A.sid.e from fishing, Which is minor and not so directly dependent . -

on geologic influence, the ccc~;m3r of the Lower Douuhea st depends mainly on



-

sheep \graz-inga sbetted by viticulture at Coonawarrza, Since World War I,
forests of se}i‘e:f:al pine species frdm Californials Coast Range have been
rlanted by %the South A'wstl_*alian government on major dunes, thus recleiming
otherwise uzeless land and providing basis for local tiﬁber and pulp
industries, Crushed'bgsalt from many quarries suitably close to con-
struction projects acquires increased importance with dwindling reserves

of Xnight's Quarry gravel for corncrete aggregate— and Up-and-Down Roc":ks
dolomite for railway ballast, Gambier limestone, because of its accessible
a;bundance, cutting ease, massiveness, exposﬁre hardening\ gn"ld attractive
v;rhiteness, is so widely employed as buildingAblock and veneer that :.'i‘

stamps the architectural identity of the region, gontra‘sting notabiy with
ﬂ?.e sombre basalt edifices common eastward in ‘V-ic*boriag The Naracoorte |
limestone, ‘tho.ugh but 1ately'dignif'iec1 by itsll own distiqctive geologic name
(Ladbrook, 6), has spparently been lorg recognisgd'-a_s Jess desirable then .
the Ga‘mbier, at least f_’or public builaings; however it lends.itself io

- . . - -

rubble and ashlar masonry, N i

STRATTGRAPHY :

Sedimentary Rocks - ' _ .

Various palecntologists differ significantly on age of 1ithologic

units in this region,  Ludbrook®s latest available usages (6, 7, 8) are

foliowed here,

9
)

MIDDLE HEOCENE:  ¥night Group - Bicavation at +he type locality, Xrmight’s |
Querry, 6 milecs nc-rthwest of Mount Gambier, exposéé 13k f‘ee't. of quartm

gravel and plastic mottled clay wiconformably overiain by thin basal

c;onglomefa’i;e and normal -l:h'zzest':one of the Gembier formation, Clays arocund

Lakes® Leake and BEdwards and on tae ”;vest il 1_a_i3k of The Bluff aré more probably -

night than to weathered basalt, At the last-mentioned.

agcribeblie Lo

+

.1,
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siic, stratigraphic relationship to nearby Gambier limestone is ambiguous,

therefore it is worfh.mentioningbthat‘clay is known_above»Miocene_limesfone
correlatable with Gambier, for Tindale (11, Pol37) shows ascending sequence
of Miocene liméstone, lower Pliocene oyst;r beds,. red cla& and dune calcar-

enite,

MIOCENE: Gambier Formation - Ludbrook notes three components in the
Cambier formation, a basal conglomerate, and polyzoal limestone Gambier
and Naracoorte members, : -

Basal uonglomerate -—. - Knight®s Quarry reveals a mere l% feet of the quartz

pebble éonglomerate, but the inclusion of blackish brown limonite nodules
poses an interesting interpretive problem on the northegsf of some inland
dunes, Laterite soil Belts ﬁith such nodules, mapped beside the dunes

by ‘the State?Lands Department, are obviously like the Dundas laterite of
western Victoria's basalt plain.‘ Question is, may the South Australian
soil'fype not derive from basal Gambier concealed and heretofore unsuspected
in neighboring dunes?i Gambier formation is known’to Be~thin, for example;
east of Naracoorte Dune (l68 féet in'Comaum Bore ) aﬁd upfaulting associated
with dune sites would raise the formatién base closer to the surface,

Gambier limestone member - The Gambier member is a white, porous, cemented

limestone composed entirely from pquzoai bioherm detritus, with restricted
‘ dolomite zones énd numerdﬁs Widespreadbéhert horizonso

Eryozoal fragments and foraminifefé bulk gfeatest in the‘lémestone,
although oogasional'pelecjpod valves, echinoid tésts_and spines. might compel

greater notice, Fragility of echinoid remains and nearly exclusive fossil

constitution suggest deposition in situ or with little transport.

Chert occuvs_as nodule and slab horizons rather than coalesced
beds, definitely replacing limestone, most likely silica provenancc being
the basaltic'eruptivesu " The typical chert nodule progresses from chalky'

-
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coat-inward through milky to.brcwn to gray-black core, utlimate core
colorbostansibly determined by nodular thickness, Pale flecks attest
erstwhile fossilse 1

Naturally exposedAdoloﬁite is tan to brown, crystalrface%ed,
seldom disaggregated but then mistakable for quartz saﬁd, usually in
cemented bfickashaped blocks, Unweathered dolomite in quarries is massive?
pink or tan, and of course, crystalline, Linear outérop randomly oriented
toward limestone strikes, and common but not invariable association with
élight, vague to prominent topographié scarps prompts interprefation of
dolomite asAa‘prime fault diagnostic, Dolomite bedding at Up-and-Down
Rocks well back from the inferred fault plane is readilyAexplicable as
verticz’ zonation, lateral extent varying with receptiveness of individual
limestone beds to replacément, again possibly from basic‘magmatic source,

Creépin (2, pp.24=~26), describing the Nelson bore, assigns bofh _
flint and.dolomite to an unnamed Gapbier formation member, but O'Mara
prefers to.impute no stratigraphic significance to the dolomite at all,
Where Gambierilimestone member is well exposed at the surface, the great
number of closely spaced chert horizons defies distinction of one from -
another for purpose of structural reference., Where poorly exposea,‘paucity
of chert affords a dubious yardstick for regional facies variation,

Naracoorte limestone member - The Naracoorte limestone outcrops in and

east of Naracoorte Dune, and has till recently been mapped simply as Ganbier
formation, Elevation to status as the upper member by Ludbrook (original
reference not known) is presumably accorded on paleontologic grounds, yet

.can be justified by divergent lithologic tendencies, too. Both Gambier and

' Naracoorte members comprise similer fossil debris, but the,Naracoortenpreserveshnu
morc original material, like porcellaneous or nacreous coatings. The

massive, pure carbonate Gambier member is white when quarried, weathers to
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drab grey, The rubbly Naracoorte member is not quite as white to begin
with, and weathers pale buff to tan as well as greye Besides carbonafe,

. the Naracoorte contains detectable amounts of qua:‘rt‘z grains and .initially
disseminated clay, whose residual concentration from leaching- formsA
imper\}ious gseals and consequén’t perched Watertableéo Dolom;itisation has
not been observed affecting Naracoorte member, nor Cambier where the fwo
occur. together along. Kanawinka Fault s yet elsewhere dolomitisation of Gambier
along faults is prominent., Explanation may:be sought in relative distance
from a xhagnesium‘source , and it »is suggested that basalt magma is fhe
source, = Such reasoning further reduces stratigraphic significance of
dolomite,

PLIOCENE TO RECENT:

Besides.volcan_ics, the formations of thj.s period embrace marine
shell beds and marls, beaches, mixed mérine-subaefial dunes, swamp and lake
beds, podsol and laterite soils,

Marine Beds - Definite marine ;beds include merl intercalated with oyster
and other pelecypod beds that transect present dunes and veneer interdunal
flats, and beach sands underlying dunes , mantling shoreward dune flanks and
inland flafs., Reefal horizons depicted by Sprigg (8, po56) within Woak-
wine Dune may be of the same type found by O'Mara on Burleigh Dune: con-
centric aigal growths filiing' depressions in calcarenite pinnacles, . The
beach sands plus wavecut Vte'rraces and notches mark étillstanas iri.receding
Pleistoce.ne seas, correlatable with eustatic levels on other continents,
Dunes. The great crossbedded calogmnittr'ranées parallel successive
shorelines fixed in some measure by inferred or known faults upthrown land-
ward, E Th‘ey were emassed from reworked Géxﬁbier and contemporaﬁeous clastics,
cemented by reprecipitation, and weather _paie to darker buff (like Naracoorte

limestone), Gambier,_ch(ert plus quartz grains (from granite terrane to .the
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to the north?) amount roughly to ZQ% of the dune rock, and some silica
grains show crystal faces suggesting authigenic growth,

Sprigg (8, P,61) denies submarine bay-bar origin, insists that
accumulation is preeminently eolian, admitting beaéh foundation for some
ranges., Isolated large marine shells provide ﬁo contfadictiopé for
modern shells - pecten, oyster, abalone and other gastropods, plus. cuttle-
bone - have been seen driven before the wind or lodged where only wind
could have.driven them, Yet criteriaAfor distinguishing marine from
eolian bedding are disputable, likewise grain sufface or shape traits,
Definite marine beds presenf to at least some degrée and fixed rather than
migratory character of the ranges during growth, favor mixed inteﬁpretationo
Retention here of the term " Qune" connotes merely acquiescenceto entrenched

place names;

Naracoorte Dune gives certain instance of an entirely different

essential character to part of the topographic mass, The young crossbedded

rock‘at James' Quarry and at the Naracoorte Caves complex on the range

crest accounts for a superficial few feet; the underlying'rock is up~
faulted Gambiér formation, although the west side of the dune is cross-

bedded rock down to the level of surrounding country,

1

Other Deposits - The swamp and lake deposits are thin, not readily confused
with ﬁﬁits of significance to the geologic problems undertaken, and besides
are still widely inundated by conteméorary puddles, ponds and swamps, Like-
wise soils in the region, mostly podsois, are geologically unrem;fkable,'
except for theblaterite mentioned under Gambier formation stratigraphy, to

be discussed again later under structure of the Naracoorte area, The

unfortunate aspect of these "other deposits" - swamp, lake and soil - is

their conceslment of what one would like to see,.
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Secondary Processes and Features - Dolomitisation,and chertification

havc been treated alréady under affected stratigraphic units; dolomitisation

will figure again in discussion of structure and s%ructural cri’ceria°

Among solution features, large sinks occur only in Gambier lime-
stone in the viecinity of Mount Gambier and Schank, and caverns accompany
faults of'ten enough to use them in extrapolation 1f not 1dent1f1catlon of
faults, "Runaway holes is the name applled to funnel 51nks big enough to
locate on State 1and maps,' most of them are qulte small are w1de1y dlS—
persed over Yarious formatlons very seldom expos1ng the rock beneath.
Thelr 51gn1flcance is amblguous; in the Naracoorte area, they vaguely suggesb
a 1arge, crude 301nt systemor ASmall; shallow depreSSIOHS in the area may
have been 1n1t1ated by solutioﬁ Ahd eniarged byAWind Easf of KohgorOng, a
small area plmpled by such depressions shows up dlstlnctly on air photographs,
but grOUnd sesrch revealed no exposed rock or reason for thelr conseritration,
Because rocks of the region are chemically homogeneous, weathering reacts
uniformly upon them, minimising instead of emphasising the‘slight differencese

So called travertlnlsatlon acts upon all the carbonate rocks; it

obliterates lithologic traits and dangles false structural 'balto ~The

‘ prdcess involves surface solution and reprecipitation practically in place,

the resultant rock belng usually dirty grey, marly in texture, porous to
crumbly or hard, and banded, spalling along bands, Independently of true
bedding bands parallel existing exposed surfaces - reefal knobs, open joints,
bedding if that fortuitously coinoides with an exposed surface, but mostly
Just thebtopographic surface, Reprecipifation'bands within the dunes mark
percolation ohannels and.oLi exposed surfaces (like fossil soil horizons)°
In the Naracoorte area, similar material was seen to fill soiution cavities,

coating or replacing rock fragments in the cavities,
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VOLCANICS: Igneous rocks exposed are all basaltic eruptive, flow

and ejectmmenta° .Ejectamenta include the full size range from ash
through lapilli, scoria and bombs, each size falling into rather well-
sorted beds, as in the cones of Mount Gambief and Mount Schank, Plio-
Pleistocene.age determination rests on fortunate intercalation of ash ami
calcarenite dune beds, Flow basalt includes varieties nonvesicular and
vesicular, with or without amygdaloidal filling, with or without modal
olivine, Olivine seen has all been fresh,

Although all the basalt types are known from single looalities,
there is:ostensible sequence in place and time, The type containing
oliviné, generally with minor or absent vesicularity, is more typical of
the Mount draham to Bluff range, gnd is probably oldest, ' Next comes non-

olivine basalt, and last the ejectamenta, which characterise Gambier and

. SChanlCo

Eruption seemé to have occufred through fissures coincident with
prior faults, Very minor concamitant ra@ial faulting is suspected from
two short photo lineaments on the west flank of Mount Schank, but ﬁot
eatablished there or elsewheré (the tongue jufting northwest from Mount
Schank, caused by late fissure intrusion under superficial ash, apﬁears
radial but parallels the general fault tremd), Other inferred faults
at Mount Schank appear to transect rather.than radiate, Lake Leake surely
apd Lake Edward possibly occupy collapsed calderas, and here particularly
traces were sought of ring and cone dikes, besides radial faults -

unsuccessfully,
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STRUCTIRE -

Structural Criteria:

Faulbs: 'Dislocations visible on the ground are without
demonstrable exceptlon 301nts and slump surfaces,. Faults have been
1nferred at the surfaoe from lineaments on photographs, topographlc
scarps, caves and allnements of caves or other solution features, dolomit-
iéetion steep" dips (over 5 degrees), occurrence of Gambier formation in
dunes at elevations above adgaeent flats, and from sub-'surf‘ade correlat:.on
of lithoiogic logs from widely separated wells, On the ground, there is
no fault trace or plane that can‘be peinted out; let alone'measurable dige

placement, however sure one may be from other valid evidence that a fault

-is closeby or underfoot° Upthrown sides have been taken to coincide w1th

topographically positive sides of scarps, ‘or with broadening of syncllnal
form lines (conversely for anticlinal),

Dips: Formations with structwrally significant attitudes ere the
PreéPlieoene Naracoorte and Gambier limestones, . Post-Pliocene rocks have

flat to high initial dips not related to older underlying topography or

~structure, but these rocks do hide and are easily confused with the older

rocks, Dips, epart from slump and fault drag, do not surpass 5 degrees,
most are less than 3, so one understates in eelling their estimation
"subjective", In sinkholes or quarries exposing rock to sideward scrutiny,
a chert horizon, a faint bedding plane defected from solution response, -
give rare reliable basis for measurement, but vigilance ﬁust be exercised
to discriminate sedimeneation criteria from old soil iines and water lines,
Bald‘surfaces of massive rock in the midst of flat or gently
rolling field leave one with no alternative but to guess what is bedding,

then use compass to bestow quantitative appearance on direetion pointed
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by physiological senses, In the Mount Schank area, rock knobs occur.

with solution depressions, vertical fluting, and spallé., Without marker

beds, the alidade does not allow definition of regional slopes or upwarps,

The formidable array of discouraging factors notwithstanding, structurai

mapping .at large scale was atterﬁpted_ in sévera.l areas, A

The reader must decide for himself, where no single féiip is

guaranteed valid, whether zero multiplied infinitely stAiIl yieid_s zero,

or whether dips statistically numerous enough will override randlom_-chance.

and unconscious prejudice to yield the semblance of truth,  West of Mount

Schank, I;lotted field data correlate sﬁrprisingly well with bedding traces

or form lines and lineaments, These were not visible on the ground, but

~ were subsequently tra.nsposéd from air photographs in the office,"

 Mount Scha.nk Area -  (of, Plate 1)

As mapped here, the Mount Schank area embraces about fn“by square
miles disposed in a crude para.llelogram, most of it in Blanche Hundred, but
eﬁending north and east into Blé.;lche and Kongorong Hu.n&reaso’ Physically it
is ‘bounded on the east by Burieigﬁ Duné and Mount Schank, on the south by
Macﬁonnell Dune, on the west by a fault (or fault. zone)' a little over & mile
east of Kongorong at the nearest, and oﬁ the north by a road, an arbitrary
liiﬂit in the absence of a nattﬁal one, The area is easiiy accessiblé from
Mount Ga;nbier-, nine lzlniles northeast, by paved road that passes Mount Schank
on the way to Port MacDonnell on the .coast., |

The terrain is almost flat, about 75 feet above sea 1eve1 with
tr1v1aJ. rellef afforded by a few slight mounds and numerous gentle scarps
reaching fn.fteen fee1 maximum helghto Burleigh Dune climbs a hundred feet
above the plain, and Mount Schank from ifs four hundred footAeminAence '

comnands all, Of surface streams there is not a trace, but many large
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sinkholes driop sheer to Waferfabie about thirty.féet below fhe plain,

The area is sdmethmes refefred to by ihe name "Mount Salt"

(Reeves and BEvans, Spriég, inter aiia); after an old homestead shown ih

the weat central portion of the accofpanying map., Origin of thé name .
remains obscure, Sufficient to say, there is neither salt nor mount here,

However, just northeast of the homestead is a six square mile patch in

" which - except for a large grove of native trees - Mount Gambier limestone

lies almost entirely bare, verﬁ conspicuots on‘aif,ﬁhotoso This patéﬁ
has long since attracted geologic notice to £he aréa; but Has not heretofore
been mapped in detail, |

. The obvious fold pattern involves dips so slight théﬁ stfudéure
has been attributed to minor ‘jostling among basement fault b100k$ (Sprigg)o

O'Mara after about two months of large scale‘planetable mapping there,

"emerges wifh far more detail, but substantial concurrence with previous

published opinion,

The author thinks his strﬁctural intefpretation is fully set
forth on the accompanying maﬁ, requiring oﬁly the addition of a few
explanatory remarks, To avoid appendihg quéstion marks to everything,
only the most questionable of the qﬁestionab;é are so markeds Of the
fold éxes indicated,’itIShould be said theré are so many they mask larger
inferable features, which, to avoid further graphic clutter, are therefore
simply marked "High" and "Low",

As for maximum exposed section, the geometric nicety of cross-

sections would here be futile or invalid, In its place is substituted a

A génerous estimate of 450 feet thicknesé, based on maximum distance from:

the "high" northwest to the low northeast, respectively, of Mount Salt '

Hemestead, allowing average dip of 2 degrees,
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Up and Down Rocks (Tantanoola Ahticline), (cf, Plate 2)

Between The Bluff and Tantanoola is a high seacliff, known
variously as Up-and-Down or Hanging Rocks, of dolomitised Gambier
limestone, The cliff extends about 1% miles north—norfhwest from the old
Mouht GambicrbTanténoola road toward the Mount Gambier—-Adelaide Highway,
The high point of the cliff, about iOO feet above base, is near the south
.end, Down to the south fip it déscends to-a slight vague scarp turniné.
ecastward along the upthrown extrapolation of the Bluff or Tartwaup Fault.
Northward the cliff maintains fairly uniform elevation for about a milé,
then descends very perceptibly to a'crbss road, beyond which its prolongation, -
if ény, is buried under dune, The cliff.is the sheerest éhd highest in |
the région, and its constituent dolomite more abundant than at other
loéal’i‘cies‘° A marine beach, wavecut notch and'seaAcave.mark former

sealevel; a second cave, opening vertically from the cliff's back slope,

 behind the first cave, is somewhat hazardous to enter. The back slope

is thinly mantled by Plio-Pleistocene shell beds, South and west of the
cliff lie forested calcarenite dune, while west of the cliff's north end,
7iﬁterdune flat exposes some undolomitised Gembier limestone, West of the
forested'dune,‘SOil reveals a patch of volcanic ash; elsewhere on this
side Gambier is presumed ét shallow depth but not visible,

© About 1915, South Australian Oil Wells located an oil exploration
bore near the south end of the Qliff east'of-the presently operative quarry,
hoping for entrapment against the upthrown sidelof<thé Tartwaup fault; n
whethep the company postulated an anticline to boot isn?f clear, Théy
peﬁetréted from Gambier limestone (or dolomite?) into Knight sand at 392
feet, bottomed in Knight at 1532, with a gas show (no analysis extant) as
sole reward., Dixon investigated the area early in 1956 and contended

existence of an anticline, sharply flexed but not faulted.
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‘Assigned to Pollow up Dixon's lead, O'Mars engaged briefly in

~ detailed planetable mepping, easily verified east flank of the postulated

. structure with dips to g° , found sparse and controvertible evidence for

a south nose, but bogged down and quit the search for s‘u_r'fac;e evidenc'e of
north nose and west flé.nk. O'Mera infers his fault along the cliff basé
froﬁi obvious evidence, the facts that the cliff and dolomite are there,
If trivial scarps and minor dolomitisatio’ﬁ, taken alone generally warrant
faults elsewhere, certainly a good example of each in conjunction ought to

clinch the argument rather than prove the exceptions ‘O'Mara's 1.10 south~

westerly dip in the south end of the main quarry would bettér support a

south nose were it not in an extensively blasted, jumbled spot, Dixon
agrees that the 2° westerly dip on the brink of'tfle northern qua:&'y is rather
small armdin an excellent posi_tion for slump, A 2° easterly dip in undolom-
itised Gembier limestone. west of the cliff's north end could be too small
to mean anything by itself, cquld indicate prevalent east dip, or could lend
c;‘edence to antiocline interpretation with northwestward axial swing to put
the dlp on its appropriate east flank - as one likes it, No other structural
data at all were found we.-stwar‘d of the cliff, |

Unfortunately, air photés were not to hand during the course of

field study; subsequently they were scrutinised and faint form lines R

: >p.r_esmnab1y of Gambier bedding, can be construsd as localising a synclinal

axis between The Bluff and Up-and-Down Rocks, giving a rough measure of
crest-to~trough fold separation and closure expectable, Incidenté.]lj, of
Dixon's two soﬁtherly dips - 15° and 5° - noted in company with 0*Mars:
(Dixon 3, Plate I,),....-..oloser ‘to The Biuff, buildozers have bodily removed the
larger one in the process of road'improvelmeh"cs, Presenbe of Knight clay
on the west flén_k of The Bluff, mentioned hereA upder stratigraphy of that

unit and mapped by Dixon, has no bearing on Tantanoola Anticline,
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Sprigg's diagram through the northern quarry (10, p.58) shows

dolomite above limestone at the wavecut notch, uninterrupted east dip

and no fault, Tindale - concerned with Pleistocene marine phenomena,

speleology and vertebrate paleontoiogy, but interested in geology, too -
depiéts a section through Pantancola and North Caves (11, pe133) shows
beach deposits at the wavecut notch level, shell and intercalated
volcanié ash beds on the back slope of the“cliffi flat beds; inferred
fault upthrown on the east,with ﬂigfay limestone be’néath dune sand wesﬁ
of the féult,and dolomite tép to.bottqm in the cliff on the east,
Reconciling his owmn iﬁformétion with selected data he is willing
to admit from Dixon, Sprigg and Tindale, O'Mara concludes that structufally
thefe is an enticline downfaulted westward close to or barely east of
and subparallel-tO’its axis by fhe nowaﬁamed Tantanoola Fault, minimum '
throw 100 feet, and also downfaulted soutl'lxwa.rd by the Bluff Fault, throw
not estimated, Placing the Tantanoola Fault locus, as does Tindale,

at the base of the cliff, and extending it precisely through the evident

L«;imeétone?dolomite contact at the northern querry - as contact was shown

by Sprigg and corroborated by O'Mara - puts all limestone west of the

fault and all dolomite east (Main quarry section is entirely dolomite,

mostly pink, tan at base).

All trace of the exact site of the old bore has vanished, but from

RN .
. Lo

ifs approximaté locaticn about level with the main quarry floor on strike’
and within the seme fault block, a reasonable Gambier thickness results
from adding Gambier-Knight contact depth to cliff height above quarry
floor, about 4E0 feet total, -This accidentally equals thickness estimated
in the.Moﬁnt Bchank area, but since there is not a clue of Knight!s |

proximity to the surface near Mount Schank, by implication the Gembicr

. formation must thicken southeastward,
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Sprigg!s diagram-through the norfhern quafry (10, p.58) shows
dolomite above limestone at the deecut'notch, uninterrupted east dip
and no fault, Tindale - concerned with Pléistocene'marine phenomena,
speleology and vertebrate péleontology, but,iﬁterested in geology, too -
depicts a section through Tantanoola-and North Caves (ll, Pol33) shows
beach deposits atbthe wavecut notch level, sheil and intercalated..
volcanic ash beds on the back slope of the cliff; flat beds; inferred
féult upthrown on the east,with flinty limestone beneath dune sand west
of the fault,and dolomite top to bottom in the cliff on the easto -

Reconciling his own information With selected data he is willing
to admit from Dixnn; Sprigg and Tindale, O'Mara concludes that strucfufally
there is an anticline downfaulted westward close tb or barely east of

and subparallel to its axis by the now-named Tantanoola Fault, minimum

~ throw 100 feet, and also downfaulted southward by the Bluff Fault, throw

not estimated, Placing the Tantanoola Fault locus, as does Tindale,
at the base of the cliff, and extending it precisely through the evident

limestone-dolomite contact at the northern quarry - as contact was shown

by Sprigg and corroborated by.O’Mara - puts all limestone west of the

fault and all dolomite east (Main quarry‘sectidn is entirely dolomite,
mostly pink, tan at base),
A1l trace of the exact site of the old bore has vanished, but from

its apprpxﬁnaté location about level with the main quarry flcor on strike

~ and within the same fault block, a reasonable Gambier thickness results

from adding GémbieréKhight contact depth to cliff height above quarry
floor, sbout 450 fect total, This accidentally equals thickness estimated
in the Mount Schank>area, but since there is no£ a clue of Knight's
proximity to the surface 7hear Mount Schank, by implication the Gembier

formétion must thicken southeastward,
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Naracoorte Area (of, Plate 3)

. The Vlctorlan border on the east, 36 51 south latitude on the
horth and Naracoorte Dune on the west delimit the acute triangular -
area, about 300 square miles, treated hex;e ‘as the Naracoorte area -
the extreme northeast corner of the exploration licence territory grénted
to the Frome-Broken Hlll Company‘, It includes all of ‘the Hundred of
Jessie, and parts of Joa.rma Comaum, Robertson and Naracoorte Hundreds,
Investigation was ocarried a few miles north of the licence area boundary
to an approximate east line through the small town of Kybybolite, .

The small scale published geologic map (Sprigg, 9) shows the land
east of Naracoorte Dune as surfaced by Ga.mbier limestone with a f‘ew small
dunes and swamps ; and west of Naracoorte( Dune, unbroken cover by super-
ficial soil and dunes, besides large éwamps, The sole structural
feature recorded ié Kanawinka Fault on the east edge of Naracoorte Dune,
Ludbrook has since divided limestone in the Naracoorte area into two
members, Gambier e.nd oveflying Naracoorte, based on foésil cohtent,

© O'Mara devoted nearly two moOnths fo field structural 'reconnais'sance
of the area, discovered prac‘ﬁically nothing of value to ;add' to- published
maferial, at least in the way of data definitely vérifiable in the field,

Three dozen dips mapped amount to three per square mile, Worse, many

~of the dips are suspected to be on topography, not bedding; or on dune,

not Gambier formation, Swémp s soil and dune cover is more extensive
by far than the purpo.sely genér&'l.ised published map shows, and the
pitifully f& and poorA exposures allow only: guesses as to identit'y or
structural attitude. lNa.racoorte Creek and Mosquito Creek with its one
tributary, Yelloch Creek, traverse rather than drain the area, finding
their tenuous ,ﬁray in and out of swamps to lo.se' themselves in bigger

lagoons west of Naracoorte Dune,
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For the Kanawinké. Fault, a_sligﬁt scarp on the Struan-;-
Wrattonbullie road is perhaps the only new jot of ground evidence not
already known and taken into account iri'previous mapfing. For the rest,
the' Kanaw:.nka Eault and other linear features shown on the adcanpanying '
map (Pf_l.atej) weré drawn to pass through caves and runaﬁay holes, or to

coincide with photo lineaments, and no basis, ground or photo, was found-

3 -

‘for projecting the Kanawinka Fault north of the town of Naracoorte,

Attention is invited to the fact that few lineements are traced outside
the main dune mass, | |

‘Then let speculétion enter where fact fails, As stated earlier,
lateritic soil with limonite nodules occurs east of some dunes“- here, -
8peciﬁca11y noted at three sites all adjacent to the low, discontinuous
Koppemurra-Hynam Dune range east of Naracoorte Dune, Source for the
nodules ié nof evident in the vicinity; they resemble nodules in Dundas
laterite of Westem Victoria and in basal Gambier oongiomerate of Knight'!s

Querry, Grant the premise that the nodules derive from basal Gambier

conglamerate, Local streams are' incompetent to transport any but fine

suspension load, and are too few to accomplish lateral distributidn, so

nodules must be about in place - i.e, weathering from immediately adjacent

or subjacent beds, In Comaum bore, 4 feet of limestone with quartz grit

~ and sand plus 10 feet of coal measures wifh'pyrite nodules reportedly

underlies 360 feet of Garfbier limestone (mdiﬁdgd in 1952, but ipper pert
noted silty, like desoription in this paper of clay in Naracoorte), and
overlies Knight clay (first}loo feet of section not cored), _whidh in twrn
is over Mesozoic beds, Correlating the pyritiferous zone with heares‘b
limonite nodules on the surface _north of .Wrattoribullie gives a 2/3 degree

dip component between the two sites, Outcrop egst of the Koppamurra
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limonite limit is absent or unidentifiable; to the west, despite their

questioneble character, one could construe a belt of Gambier, followed
westward by an ovér_lyihg belt of Naracoorte, | '

The foregoing 'ambu.'nts to inference of uncomplicated gentle dip
westward from nearly exposed base of the Gambier a.réund the Koppamurra-
Hynam Dune line as far as Naracoorte Dune, invbiviﬁg maximum thickness
probably not mofe than 375 feet (1 degrée average idip in 4 miles), But
since Narécoorte-Gambier member contact oocuz‘si-hiéh up in Naracoorte Dune
east oi; Kanawinka Fault, there mu.st be upward drag and possibility of
closure agalnst the faul‘b. Gorbett!s independent éoﬁolﬁsions (1, pp.hrS)

generally support this hypothes:.s,

ALIFGED OIL SEFPS: -

In July 1956 the author inirest.igaféa a répo:'c‘teé. 6ilrseep' at

‘Haines' Lending on the Glenelg River north of Nelson, V:.ctoria, where

glob'dles of * oil" had beeh sampled in river mud and an unsuccessfil shallow
e:xploratory bore drilled, Both banks were searched from the banks and f'rom
a rowboat from Curran's Creek to a third of a mile below Haines' Landlng,
and the bottam probed systematically without result.. Thanks are due to
Mr, J, L, Bond_ and family, present occupants of the property, for their_co-é
0perat:i_.on., | ' |

On three occasiohé in May and June 1956 s the author visited Geltwood
Beach on the seacoast west of Millicent and Rendelsham, north of Lake Bonney.
O.il has been reported in the sea her_e intemttently, tales of it going
back sixty yeai's. On "the Pirst visit, nothing unusual was sightedo ~On
the second, what seemed to be 0il was observed fifty yards offshore, and the

author swam out to obtain a sample, The material was brown, oily in appear- .

- ance and floated as a film on the waves over a patch a.few hundred feet wide,
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Chemical analysis by Vacuum-Oil Company was completely negativea ;It is
possible that somelof the sample was lést in transport,-siﬁée'the bottle
seal was faulty and the skimmed samplé mostly seawater to begin with.

On thé third visit, no oil was seen in the water, but tarry material was .
collected all along high tide line. This sample, according to analysis,
was petroleum residue, but whether»natﬁrally evaporated crude or refined
could not be told; nor was there evidence to prove local ofigin or
jettison from a céastal ship. On no occasion was evidence seen of oil
on shore abovebtidal reach, on seuward or landward side of the dune. :
The author is indebted to many local fesidents for enthusiastic offers of
information, but especially to Mfo Melvin Schinckel of Millicent for act-

ing as guide, arranging transportation, etc-

Mr. John Bain of Frome-Broken Hill Company's staff accompaniad

- Schinckel and O‘Mara on the third visit.
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