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During 1963 and 1964 the Bureau of Mineral Resources made
an aeromagnetic survey in the Georgina Basin, with the object of determining

•the thickness of the Lower Palaeozoic sediments.

The survey extended over nineteen 1:250,000 map areas, which'
were surveyed along eastwest flight lines spaced at two—mile intervals.
Thesefareas include regions within which basement rocks of Proterozoic
age crop out, as well as regions of Cambrian and Ordovician sediments
that are of interest in the search for oil: Estimation of depths to the
base of these younger sediments is made difficult by the presence of older
non—magnetic rocks, principally of Upper Proterozoic age.

Interpretation of the results indicates that'prospective
thicknesses of sediments are developed in only a few places and that basement
rocks underlie most of the area at shallow depths.



1. INTRODUCTION

During 1963 and 1964 the Bureau of Mineral Resources (BMR)
made an aeromagnetic survey of the Georgina Basin with the object of
determining the thickness of the Lower Palaeozoic sedimentary sequence.
The area surveyed is shown in Plate 10 It includes the region of outcrop
of Lower Palaeozoic sediments and parts of the Precambrian margins. Details
of flight fine spacing and other operational matters are set out in Appendix

Until recently, little was known about the geology-of the
Georgina Basin, the boundaries of, which are still not precisely defined.
The term originally referred to the drainage ,basin of the Georgina
River, but it was later used-as a geologicalterm, and applied to various
areas. In this Record, the Georgina Basin cia ; Understood to consist of the
areas of outcrop of Palaeozoic rockaabout the Queensland-Northern'Territory
border, and the areas where the Palaeozoic 'reeks are concealed by thin
Mesozoic and Cainozoic cover. The PalaeoZoic:cuterop_is bounded in the
south by the Arunta Complex (now thought.to'be•Of Lower Proterozoic

-age)
and the Mesozoic ofj .,the Great ArtesianBI.:76-in7p:in the west by the Lower
Proterozoic of the DavenporarrimUnga7Gereynclinesrand in the east
by the Precambrian belt of the Argylla'Highlanda. The northern limit is
still in doubt, but is defined in . prt_by,the,faulted contact of the Palaeozoic
with the Upper Prorterozoic (COnstance-SandSTRTZ- The extent of the
Palaeozoic sediments under the—alluvium that separates the Harts and
Davenport Ranges is not known.

\
.^In 1960, geologists from thaInatiiUt Francais du Petrole,

who had been reviewing the sedimentary basins of Australia at the request
of the Bureau of Mineral Resources01.efined the basin more aqduretely
and gave a moderately favourable report on itacil pkospects (Trumpy,
Guillemot, & Tissot, 1960). Four years previeubly, flammable,61)encountered
during percussion drilling of a water bore near,Ammaroo Homestead (Plate 13)
was analysed and found to contain 25%,4hy_drbeir$Ona; - This and the
occurrence of bituminous limestones::in theldiddle Cambrian sequence at
the southern border of the basin, were noted -in the Institut's report.
Later, a photogeological survey of the whole basin was made by C.J. Mulder
of Shell International (Mulder, 1961). Detailed field mapping has revealed
inaccuracies in parts of this report;.but:it_retains the basic reference
work on the Georgina Basin.

During the past few years, field parties from the Geological
Branch of the Bureau of Mineral Resources have been working to complete
the geological mapping of the basin. However, the area is difficult to
map geologically owing to thick cover of Cainozoic sand and alluvium.

To supplement outcrop data the Geological Branch carried out
a programme of shallow stratigraphic drilling during 1962. Altogether
nineteen holes were logged to a maximum depth of 750 feet. During 1963
and 1964, two deeper holes <OMR Nos. 11 & 13) were drilled to Precambrian
basement, and another hole (BMR No. 12), was drilled to 4000 feet near
the centre of the TOBERMORY 1:250,000 map area. Amalgamated Petroleum
Exploration Pty Ltd has also drilled two holes to a probably Proterozoic
basement on the eastern side of the basin. Borehole information is summarised,
in Appendix 1, and the positions of all bores are shown in Plate 22.

A seismic _survey was made by Phillips Petroleum Co. in the
Toko region; the ,Netting Fence Anticline, within thelloko Syno,line was
mapped at two horizons. A similar survey made by the BMR in the CAMOOWEAL
1:250,000 map area (Robertson, 1963) indicated reflecting layers at
depths greater than 4000 feet, hut the results were poor and this ..estimate
is Unreliable. More satisfactory . results were achieved in-the south-eastexn
corner of the basin (Robertson, 1965), where reflections from 16,000 feet
were recorded in the Puldhera-Montara region (Plate 21).



In the south of the Geor4iba Basin, the BMR has made a gravity
rec:onnaissanee_sarvey with one statiod every 50 square miles; a Bouguer

• afiomaly:dokouf map has been produced (Plate 3). Unfortunately, the very
dense dolomites oT the region rlternate with lighter sandstones; and these
near-surface changes in fades tend to mask .effects due to basement features.
Nevertheless ° some information about basement relief has been deduced from
the gravity results.

Interpretation of the aeromagnetic results in parts of the
basin is complicated by the presence of considerable thicknestee of
undisturbed Upper Proterozoic sediments. These are less likely to be
oil-bearing than the Lower Palaeozoic sediments, but they lie above
magnetic basement. Consequently their assumed thicknesses must be sulAracted
from the magnetically-deduced thicknesses of sediments.

Magnetic profiles pantographed from the chart reeords for each_
alternate flight line have been reproduced together with geOlogibal detail
at a scale of 1250 0000 (Plates 4-21). Maps showing the magnetic profiles
for every flight line but without geological detail are also available,
but are not included with this record.

2. GEOLOGY

The Georgina Basin is a gentle, north-westerly directed,
elongated depression in the Precambrian basement, filled with sedithents
ranging in age from lever Middle Cambrian to Ordovician. These
unconformably overlie Upper Proterozoic (and Lower Cambrian in the southern
part of the area) and Lower Proterozoic rocks. Marked fades changes.
take place within the Middle Cambrian-Ordovician sequence; the predominantly
elastic, oldest deposits crop out at the basinedges and are overlain and
laterally replaced by predominantly carbonate sediments in the more central
parts.

An account is given below of the.regional structure and
geological history of the Georgina Basin, followed by a discussion of the
stratigraphy. The broad tectonics of the area surveyed are shown at
a scale of 40 miles to one inch in Plate 1. The geology of individual
1:250,000 map areas is shown in Plates 4 to 21 9 together with the tetal
magnetic intensity profiles.

liegit2Lnefructure and. eelmical history 

During Lower Proterozoic times, the areas to the east and
west of the Georgina Basin were the sites of considerable tectonic activity.
In the north-west, the Warramunga Geosyncline developed and a thick
sedimentary sequence. was laid down. This depositional phase was followed
by a period of intense folding and by the intrusion of granites.
Subsequently, the Davenport Geosyncline developed, generally to thelsouth
and east but partially overlapping the Warramunga Geosyncline. The
sediments and igneous rocks in this later geosyncline were folded and
intruded by granites before the end of the Lower Protero zoic.

In the east, two parallel meridional geosynolinal basins
developed about axes passing close to the present sites of Mount Isa and
Clonourry (Carter, Brooks, 4 Walker, 1961). The westernmost of these
is referred to as the Isa geosynoline in this Record. These basins were
separated by a rising welt of tectonic land, which was the scene of
intense vulcanism throughout the Lower Proterozoic era, and was the source
of the thick suite of rooks found in both geosynclines. West of Selwyn
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the Selwyn Graben was foamed, and became the site of Cambrian sedimentary
deposition. Sediments in the western basin were derived from the
tectonic welt, from a land mass to the north, and from Archaean rocks
in the area of the present-day Georgina Basin. The Arcipean rocks formed
stable forelands to the Warramunga, Davenport, and Isa geosynclines.
Lower Proterozoic sedimentation was also in progress along the present
site of the Carrara and Bluff Ranges (Plate 5) in the north.

Sedimentation in the Isa geosyncline ceased after an orogenic
uplift towards the end of the Lower Proterozoic era, and the resulting
structurally elevated region is here referred to as the'Isa high'. The
still-continuing erosional phase of the cycle commenced, and led to the
deposition of Upper Proterozoic sediments in the Georgina Basin . area, while
to the north, shallow water sediments were deposited in the Nicholson
River area (Plate 5 ).

The extent of the Upper Proterozoic seas is not known.. It
seems unlikely that they extended. across the basin as ferias the present-
day Davenport Range because no Upper Proterozoic rocks are definitely
identified, and suspected Upper Proterozoic conglomerates and sandstones
in this area are probably of fluvio-glacial origin (Smith, Stewart, &
Smith, 1960).

Lower Proterozoic sediments did not develop on the southern
margins of the Georgina Basin, but bc;lh Upper Proterozoic and Lower
Cambrian rocks of the Mopunga Group are exposed (Noakes, 1957). The
depositional environment appears to have been partly glacial and partly
marine (in the seas possibly connecting with the one to the west of Mount
Isa).

A major unconformity separates the Lower Cambrian rocks from
the Cambro-Ordovician suite that is the main sedimentary sequence in the
Georgina Basin. Petroleum accumulations are more likely to occur above,
rather than below, this unconformity, but the possibility of reservoirs
within the Proterozoic sediments cannot be discounted.

The rocks of the main sedimentary sequence range in age from
lower Middle Cambrian to Middle Ordovician without a major stratigraphic
break. Strong influx of terrigenous material gave rise to the Middle Cambrian
clastic fades of the Undilla Group, now forming regions of outcrops at
the edges Of the basin. These are replaced towards the centre of the basin
by predominantly dolomitic Upper Cambrian and Cambro-Ordovician rocks.
The clastic facies reappears in the Lower and Middle Ordovician formations.
Gravity tesults ,saggest a Lower Cambrian erosion earface of high relief.

Tectonic movements in the basin during and after the
\
deposition of sediments are characterised by a strong west-north-west
trend. Epeirogenic movements beginning in the Middle Cambrian resulted
in the formation of the.aacie-and-Toko-Syncliffe-6:(Tiates 5 & 8),
along the southern edge of the basin.' The gyhclines replace each other
en echelon and their axes follow this dominant trend. These movements also
formed the lmmaroo Sub-basin on the western.' edge of the Georgina -Basin
in the vicinity of Ammaroo Homestead. Oroienio'movements in post-Middle
Ordovician times reached 'a climax after the Upper Devonian, and affeCted
sediments in the Allele Syncline. This syncline probably developed later
than the Toko Syncline and is the only one to include Upper Devonian
sediments, which rest anconformably on the Lower Ordovician.

.Tectonic deformation decreases rapidly away from the southern
margins df the basin, and the northern and mid-basin beds are mostly
near-horizontal. Most of the features in the north and east of the basin
are probably due to draping over basement relief.
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Mesozoic seas briefly transgressed parts of the Georgina Basin,
and thin, largely lateritised remnants of Triassic and Lower Cretaceous
rock are scattered over much of the south and east of the basin. Weak
rejuvenations of tectonic movements along faults occurred after the
Lower Cretaceous. During the Miocene a large lake spread along the present
course of the Georgina and other rivers, and lacustrine limestones crop
out in much of the area.

Outcrops throughout the basin are poorly displayed through
Cainozoic sand and soil.

Stratigraphy

The main sources of information in this section are Mulder
(1961) and Carter, Brooks ,l iand Walker (1961). The correlation of the mOre
important strata in the Georgina Basin is set out in tabular form in Plate
2 .

Proterozoic.^Rocks of the.--ArliEt-a-Comple can be seen in
scattered outcrops along the southern.edie7R'The Georgina Basin ae . far
east as the 137th meridian. These originally psammitic and pelitic sediments •
have been regionally metamorphosed to schist and gneiss .and are intruded
by granite qr:Lower Proterozoic age. Volcanio and hypabyssal rocks occur
throughout the complex and the basic intrusives common to the south of the
basin margins probably also exist under the Recent alluvium .bat conceals
the contact between Proterozoic and younger rocks.

On the western side, outcrops of the Lower Proterozoic Hatches
Creek Group form the Davenport Range, and extend into FREW RIVER and ELKEDRA
(Plates 10 & 13). Isolated outcrops further to the east - sUggest that they
extend over much of this area at shallow depth. They are in the Main medium,
to coarse-grained silicified quartz sandstones, which forth hard ridges.
In the valleys between, softer shales, siltstohes, greyWackes, andVolcanics
crop out. They are estimated to be 25,000 feet thick at- --a pOint'25 miles
south-east of Epenarra Homestead. The formation has been intruded by basic
igneous rocks, by quar4 feldspar porphyry, and by Lower Proterozoic granite.
It has been strongly folded and several major faults strike principally
north-east (Smith, Stewart, & Smith, 1960).

Drilling of F.D.N.L(Ammaroo N—Os.--2--)well was suspended at 842
feet in granite, presumably of Lower Proterozoic age (Plate 22).F.DX.L.
Ammaroo No. 1 well finished at 612 feet in greenschist of the Hatches Creek
Group.

The predominantly Lower Proterozoic 'Isa structural high' marks
the eastern boundary of the Georgina Basin. Because of the great economic
significance of the area, considerable geological and geophy6ical exploration
has been undertaken both by the Bureau of Mineral Resources and by private
companies. Most of this work is summarised by Carter et al (1961). and,.
the brief structural history already given is derived from their treatment.
The volcanic activity along the tectonic welt resulted in the deposition
of great thicknesses of volcanic rocks, notably the(Eastern'Creek
All formations older than the Mount Isa Shales and Wingera BRIS-TiRaude
some volcanics. The region Was subjected to orogenic uplift tOwards the
close of the Lower Proterozoic era, and part at least of the/Sybella GrarTi
was intruded at this time-.. Pegmatite veins are associated with this - -
granite, and basic intrusives are alto common. :The non-volcanic beds of
the area are predominantly arenaceoUs but the_141nt Isa Shales, consisting
of interbedded shale, silt -stone-l and dolomite, wia a notable exception.
Generally, the sediments have not been metamorphsed, but,are - intenthely
folded and faulted. The dominant fold. direction 'is north-south; strike
faulting, with very large displacement, is common\ -



Further north, the mainly arenaceous Myall-y Beds) which
attain a thiekness of 20,000 feet and which form an extensive outcrop in
CAMOOWEAL (Plate 9) contain some basic and acid lavas. Volcanies have
also been seen within the 'unit in LAWN HILL (Carter et a1,1961)9 and the
Lawn Hill Formation contains some rhyolite. In the nor•h-east corner of
CAMOOWEAL, a medium-grained granite, the Weberre Granite crops out. The
remainder of the Lower Proterozoic sequence in this region consists of
a considerable thickness of sandstone, siltstone, dolomite, and greywacke.

Lower Proterozoic rocks are also present in a belt of
Precambrian outcrops which forms the.northern limit of the Georgina Basin.
In the north-west of MOUNT DRUMMOND (Plate 5), a sequence of low-grade

-metamorphosed schist, slate, and greywacke crops out, which, together, with
a feldspar porphyry and a granite differentiate, forms the Murphy Metamorphics.
At the southern edge of the Precambrian belt, in the Carrara Range, is
found th&---Carrara Range ForMat-i-aa consisting of about 8000 feet of acid
to basic lavas, conglomerate, tuff, and sandstone. These are conformably
overlain by the Bidff -Rarige Teds9, which. crop oht within and south and west
of the Bluff Range; - they' a116 crop out around the Highland Plains Homestead,
where at least 9000 feet of siltstone, shale, sandstone, and dolomite are
found. They are probably equivalent, in part at least, to the Dawn Hill
Formation, and.are thus considered to be also of Lower Proterozoic age.

In WALHALLOW (Plate 4)  siltstone, dolomite, sandstone, and
basalt of the Middle Proterozoic - Tawallah Group crop out in the north centre.
The McArthur Group of Middle Proterozoic, age also forms a number of smell
outcrops in the same area.

Upper Proterozoic outcrops are known on the eastern and southern
margins of the Georgina Basin and presumably underlie_the_Cambrien in large
areas. ell-exandria No. _1 -7bore and Amalgamated L'a-& Na -sh No,___T`well were
bottomed in U1-5T5e-i- Proterozoic sandstone (Plate 207-----Ki-n -either of these
holes is very far from-outcropping Upper Proterozoic sandstone, the Mittiebah
Sandstone and th(Pilpah Sandsteri)respectively, the extent and thickness
of the concealed -U5PT-PFTerozoic is still largely conjectural. Hard
sandstone.presumed to be of this age Was' intersected at a depth of 995
feet in Lake Nash No. 1 and a- further 300 feet was penetrated before the
hole' wasabandoned. In Alexandria No. 1, quartzite was interesected at
a depth of 1750 feet (Randall & Brovi, . 1962).

The northernmost outcrop of Upper Proterozoic is the upfaulted
block of Constance Sandstone which forms part of the northern limit of
the Georgina Basin and which, in places, is 5500 feet. thick; ' The (Mullera'
Formation-'f elastic sediments and ironstone is 7000 feet thick in LAWN

--HILL (Plate 6). Extensive deposits of low-grade iron ore (40% iron) is
a distinctive feature of the near basal beds of this formation in the
Constance Range. These ranges also include an Upper Proterozoic volcanic
formation, the Colles Volcanics.

In MOUNT DRUMMOND (Plate 5), all Upper Proterozoic rocks, with
the exception of those to' the west of the Murphy . Metamorphics, were
deposited in the 5puth -NichoIson-Basin7where the base of the Upper ProterOzoic
is the . MaIoney Formation) which crops out to the north of,the Bluff Range
as 5000 feet of elastic sediments.

The Tilpah Sandstone, which crops out in a roughly triangular
block about 2000 square miles in area to the north and west of Mount Isa,
is a further possible equivalent of the Constance Sandstone. Both formations
are hard sandstones and quartzites, but onlY 1000' feet of Pilpah Sandstone
has been seen in section,. in contrast to the 10 9000 feet , ofiCenstance
Sandstone exposed. Further south, in and around the_lIsa structural high',
are a:few scattered outcrops of the:Riversleigh Formati&E; overlying
arkosie sandstone and dolomite.

5 .



6 .

, Upper Proterozoic rocks crop out in large areas along the
southern margin of the basin particularly in the east. The Fjz eld Riven
Bs,) some 3500 feet of sandy and silty sediments, are the oldest of
•these late 20). They are overlain unconformably by the-G5arit.! -67-BIaff-
lypsdattered outcrops Of which are found all along the soutliEffi'

of the basin. Intermediate in age between these two are the Elyuah
andd7aUrit=C5-.Eai-sh:=Poionp, which are seen in small exposures in the
highland region of HUCKITTA (Plate 16). These sediments are partly
marine and partly of glacial origin, and are not metamorphosed.

Lower Cambrian, The Lop.er Cambrian is restricted to a feW
small. exposures, notably in the Jervois Range region (Plate 16). The
Mount Baldwin Formation seen there is - possibly conformable with adjacent
Upper Proterozoic .rodks and is separated from the main Lower Palaeozoic
suite of the Georgina-Basin by a major unconformity. Noakes (1957)
brackets the Upper Proterozoic and Lower Cambrian rocks in this area
together in his Mopunga Group.

Although not seen within the sedimentary basin proper, a
possible Lower Cambrian formation, the,/Btakatba757-SandstOrisq has been
mapped in thenorth of MOUNT DRUMMOND and in the north-east of WALHALLOW.
This BUkalara Sandstone crops out as a flat-lying quartz sandstone of
maximum thickness 50 feet.

The only other Lower Cambrian formations in the survey area
are the_ig7fiel-ter-scittland theStCznhil_lBeds:in the extreme southr-
east of stE6-15-67-tifi(Plate 21), at the confibt between Palaeozoic and
Mesozoic sediments. The appearance of these older rocks has been. seen
as indicating a basement ridge separating the Georgina and the Great
Artesian Basins, but the exposed beds strike roughly north-south. The
Sunhill Beds are similar in composition to the Riversleigh Beds, being
largely arkosic, with some dolomite and conglomerate. The Sylvester
Sandstone is silicified and in part approaches a quartzite.

Middle Cambrian. Exposures of Middle Cambrian in the Georgina
Basin are confined to the basin edges. prmations considered to be
Middle Cambrian_include_therthur_Oreek and Marqua Beds,an the south-
west, thelfaseand WonaraH-Bedi)in the West.

On the northern margin of the Georgina Basin, in the western
and south-western parts of MOUNT . DRUMMOND, occur several scattered outcrops
of the Middle Cambrian Peaker Piker V5I6aTII31,(Plate 5). These appear
to be mainlybasaltic with some dolerite flows, although somebands might
be of intermediate composition. The Middle Cambrian BurtZE-]gttl also
crop out widely in the southwest and west of the are3-grid-in the
north-western part of RANKER, where they are found draped over the Upper
Proterozoic anticline. In MOUNT DRUMMOND they are occasionally 'silicified

. siltstone and ihale, and in RANKEN limestones occur within the Beds, and
here the unit might be 200 feet or more thick.

In the north-eastern part - of the basin, Middle Cambrian sediments
crop out in CAMOOWEAL. The pFincipidformationa are the dolomitic Age'

--Greek-Fromatibir the/lintonia -Litheand the„-Inca-Form-dfilirima_c•-^_Tlie-i-e7-6(7-diTIEHt-6-676T6^consideratire aredand their total
thickness may exceed 5000 feet. To the south, - the older1Te-are—Cice-ek-,
,Paiillolcovers considerable areas alongthe fringes of the Proterozoid
outcrop, and forms a large outlier in the Sybella Granite about10 miles
north-west Of Mount 'Ise. The-maximum-thickness seen in section is 50 _feet.
Further south, lie the(Steam Boat Sandston4the Qi3j.ta-lrime-gt-briel and
again the Thorntonia- Limestone crops out still fiSth -617-1F5TE- and is largely
concealed by lateritised Cretaceous remnants.
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The(Affhur Creek;b114.-Marqua Bed;)of the south and south-west
are time equivalents of the Beetle Creek and Inca Formations, and are
similarly richly fossiliferous. They have been strongly folded and
faulted by later Palaeozoic tectonic movements.

The Sandover and  Woridrah Beda)to the north and the Gum Ridge
Formation in FREW RIVER are to some extent contemporary with the Arthur
Creek and Marqua Beds. They consist of siliceous shales and siltstones,
with limestone interbeds increasingly frequent in the upper part of the
series. At least 670 feet of 'QAnCloyer Bed-a-Xs present in Trew Bore
(Plate 22), and further north, borehole evidence points to at least
1900 feet of Middle Cambrian sedimentation, largely in the limestone
facies. Amalgamated Lae Nash Na:-Thentered 204 feet of highly fossil-
if erous Middle Cambrian sediments at 5 a depth of 586 feet. It is
considered that the most promising petroleum source rocks are in the
Middle Cambrian sequence.

UpperCsahrian.aAgUaMkg.(1=QicisiViDian Rocks of this age cover most
of the surface of the Georgina Basin. To the north the Camooweal
Dolomite crops out over a vast area of the Barkly.Tahleland. Except
for a small exposure in AVON DOWNS mapped as/Rdnken Lime -6766h7e7 and
possibly a facies variant of the ii^ fossilsfossils other
than algae have been found. This makes it difficult to map the dolomite,
or to distinguish it from other largely dolomitic formations of the area,
and it might possibly consist of several formations of different ages.
It is overlain to the south and west by the:-Nfhmaroo-P5-EW,ttme which also
overlies theArrinthrungaForiafi3 still further west. The Arrinthrunga
Formation consiAs Of a maximum thickness of 2800 feet of interbedded
strongly fractured dolomites and limestone, rarer sandstone, and green
siltstone. Fossils, though present, are not definitive and the Formation
is dated by reference to fossiliferous beds above and below it. The
Formation is probably equivalent to part of the Camooweal Dolomite.

The youngest rocks of the carbonate sequence are those of the
Ninmaroo Formation, a strongly dolomitic phase covering much of the eastern
half of the basin. Fossils indicate a mainly lower Ordovician age, but
the base is certainly Upper Cambrian. Associated with the dolomite are
dolomitic sandstone, limestone, and marl. The geological map of GLENORMISTON
(Plate 18) distinguishes a Lower Ordovician and an Upper Cambrian dolomite
sequence, separated by a Lower Ordovician limestone. In the Boulia region
a section of 2200 feet has been measured on the entire formation.

Ordovician. The upper dolomite unit of the Ninmaroo Formation contains
some sandstone interbeds. This trend towards a more clastic fades is
continued and accentuated in the younger Lower Ordovician units, the Kelly
Creek Formation and the Tomahawk,B6667 'These in part overlie and in part
are the lateral equivalents of the Ninmaroo Formation. They are litholog-
ically . similar, being mainly quartz sandstones with dolomite and limestone
interbeds, particularly in the upper parts. Carbonate rooks are more
common in the Tomahawk Beds. Both are highly fossiliferous. A thickness
of 550 feet ofthe Kelly Creek Formation is exposed in the Toko Syncline
(Plate 21) and 1015 feet of Tomahawk Beds in the Dulcie Syncline (Plate 16).
A conformable sequence of Lower and Middle Ordovician rocks crops out in
the vicinity of the Toko Syncline ala the Tarlton Range in the south of the
basin. The Kelly Creek Formation is the oldest of these, and is overlain
by the Coolibah and Nora-FormationsT:Ahe Carlo Sande-t-oneyand thtMithaka.1
Pi5Tmattom:› The total thickness is aboUt 1000 f-t—cir-15redominantly silty
and shaly sediments.

- Post Ordovician sediments.^Sedimentation ceased after the Middle
Ordovician and there is a major unconformity at the base of the Upper
Devonian rDulcie_SandOtOoe) a synclinal deposit about 2000 ft thick that
forms a range of hills in the west of HUCKITTA. It is a well-bedded, clean
sandstone with some grits and conglomerate and rare calcareous interbeds.
Scattered outcrops of possibly Devonian sandstone and siltstone crop out
to the east of the Tokb—SyncIftre%)
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Mesozoic rocks occur as thin, intensely lateritised, scattered
outcrops in the southern and eastern parts of the basin. The oldest belong
to the Triassic (possibly Permian)TaTit5ii_Filatorii-OhN, consisting of
lateritised silts and sandstones about 140 feet thick. A similar thickness
of the Lower Cretaceous Pollard Water Hole Shale is found in CAMOOWEAL and
MOUNT ISA. Cretaceous rocks have not been traced into the Georgina Basin
from the Great Artesian Basin, except in GLENORMISTON, but they have been
observed at, isolated. localities in the southern half of HAY RIVER (Smith
& Vine, 1960. The surface contact between Proterozoic and Mesozoic
sediments occurs under drift in the north of this area. In GLENORMISTON
shallow Cretaceous cover (Longsight Sandstone and Wilgunya Formation)
thickens towards the east, reaching a total thickness of 1600 feet in
BOULIA. Tertiary lacustrine limestones, notably the'Austral Downs Lime-
stone, cover large areas along the Georgina River to a depth of a few
tens of feet.

3. RESULTS

The magnetic results pertaining to each 1:250,000 map area will
be discussed in turn. The depths to magnetic basement have been estimated
by the method outlined in Appendix 3 and are displayed in the form of a
basement contour map covering the entire survey area (Plate 22).

WALLHALLOW (east)

The portion of WALLHALLOW covered by this survey is a region of
near-surface Proterozoic rocks extensively covered by soil and alluvium.
Small outcrops of Palaeozoic sediments exist near the northern boundary,
but they are superficial (see cross-section A-B-C, Plate 4).

All the magnetic profiles in this area are disturbed by short-
wavelength anomalies indicative of surface and near-surface sources. The
anomalies are more numerous in the south, but even on the most northerly
lines there is no suggestion of a basement surface below sea level. In
many cases these anomalies can be directly correlated with outcropping
rocks of the Middle Proterozoic Tawallah Group, which,includes two basalt
members.

This interpretation is in agreement with that of the aeromagnetic
survey of the western part of WALLHALLOW (Barkley Oil Co. Pty Ltd, 1963),
the results of which indicate a rising basement towards the east.

MOUNT DRUMMOND 

In the western half of MOUNT DRUMMOND, the otherwise smooth
magnetic profiles are disturbed by scattered, low amplitude, short-wave-
length anomalies (Plate 5), particularly in the area to the west of Boxer
Creek. Most of these anomalies are believed to be due to sources in the
Peaker Piker . Volcanics of Middle Cambrian age, but some undoubtedly derive
from the Lower Proterozoic Murphy Metamorphics. These two sources are
shallow and cannot be distinguished magnetically. For this reason, and
because of the scarcity of the anomalies, their depths have not been
contoured. Instead, magnetic basement is associated with the underlying
deep sources that give rise to the very broad anomalies characteristic of
the area. This is in contrast with WALLHALLOW to the north-west, where
magnetic basement is associated with outcropping volcanics. The steep
rise in basement in the north-west corner of MOUNT DRUMMOND,suggested by
the contours, is therefore indicative of this change in basement strati-
graphy, and is not a structural feature.



Apart from the small anomalies arising from surface or near-
surface sources, the magnetic profiles are disturbed only in the vicinity
of the Carrara Range. The Proterozoic sediments in this area have under-
gone intensive and large-scale faulting, and the observed anomalies are
thought to be associated with these fault zones. The sources might be
basic rocks intruded during or after movement, or they might possible
have resulted from metamorphosis of the oolitic iron deposits. Basement
contours have been drawn in the Carrara Range area, but do not appear to
be related to any geological horizon.

Elsewhere in MOUNT DRUMMOND, the profiles are smooth and depths
indicated are in excess of 10,000 feet. It has not been considered
possible to contour these widely scattered deep estimates or to make any
estimate of the thickness of the Palaeozoic_sediments. The major
structural features in the area, thenatchiebo Faulband the South
Nicholson Basin (Plate 22) are not reflected by the magnetic data.

LAWN HILL 

The magnetic profiles over the western part of LAWN HILL are
mainly undisturbed (Plate 6.). Large-amplitude anomalies, characteristic
of the older Lower Proterozoic rocks of the Isa geosyncline, are observed
only in the south-east and east of the area. Elsewhere the magnetic field
varies little and amomalies are of long wavelength, suggesting depths in
excess of 15,000 feet. Although a few scattered depth estimates were made
in the undisturbed area, it is not considered that there is sufficient
control or adequate theoretical justification for contouring these values.
Contours have accordingly been drawn only to a depth of 6000 feet below
sea level, and are confined to the eastern part of the map area.

The eastern part of the map area is largely covered by Recent
soil and alluvium, but in the south the Lower Proterozoic Ploughed Mountain
Beds crop out. This formation is found to be non-magnetic in LAWN HILL
and other map areas. The basement ridge in the region of Planet Downs
Homestead, trending north-west, indicates concealed older Lower Proterozoic
rocks striking north-west in accordance with the prevailing regional trend.
A second basement 'high', north-west of Kamarga Homestead, appears to be
associated with outcropping and near-surface Myally Beds, which frequently
contain basic intrusive and extrusive rocks.

North of Don Creek, near the western boundary of the area, a
small anomaly yields a depth estimate of 1600 feet below sea level. This
anomaly is probably associated with mineralisation within a fault zone, as
are similar anomalies in adjoining MOUNT DRUMMOND.

Upper Proterozoic rocks crop out in most of the magnetically
undisturbed part of LAWN HILL. Because of the absence of suitable magnetic
anomalies it is not possible to estimate their.thickness. In view of this
uncertainty it is also not possible to assign a thickness to the Lower
Palaeozoic sediments that overlie them to south-west, but information gained
from stratigraphic drilling suggests that they are thin (see Appendix 1).
A similar problem exists in attempting to derive the thickness, of the
Phanerozoic sediments of the Carpentaria Basin that lie in the north-eastern
part of the area (Plate 1).

The basement trough south-east of Gregory River reflects the
north-east trends exhibited by the'l_o_ughed  Moiiiitari-B-edg>in this region.
These rocks are flanked on both sides by outcrops of,Myaa -V.-1=37e,a,and
Weberra Granite, both of which yield near-surface basement depths. It is
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likely that magnetic basement within the trough is associated with older
rocks, in which case the contours reflect changes in basement lithology
rather than structure. This uncertainty might be resolved by a gravity
survey of the area, but it has little relevance to the search for oil.

ALROY (east) 

In the south-east quadrant of ALROY (Plate 7) some magnetic
disturbance is evident, the anomaly amplitudes being of the order of
100 gammas. Depth determinations indicate a shallow magnetic basement
which, because of the continuity of the magnetic pattern with that of
FREW RIVER to the south, is probably of Lower Proterozoic age.

The the north, anomalies become broader, and this is reflected
by the greater estimated depths. A basement trough trends eastwards from
the western edge of the area surveyed between latitudes 19 °13 and 19° 25'
approximately, and extends for some 35 miles. Along the axis of this
trough, three small areas are enclosed by 6000-ft contours, and the
deepest part approaches 8000 feet below sea level. There is a suggestion
of a complementary basement ridge to the south of this trough, trending
east-north-east and revealed by three closed elongated sea-level contours.

North of the trough a second basement ridge, trending east,
separates it from a deeper zone in the extreme north, where the magnetic
basement lies at a depth of the order of 20,000 feet below sea level.
This ridge could represent the south-westerly limit of the Upper Proter-
ozoic rocks that crop out in MOUNT DRUMMOND to the north-east.

This interpretation agrees substantially with the findings of
an aeromagnetic survey of the western half of the area (Barkley Oil Co.
Pty Ltd, 1963), the results of which similarly indicate a basement trough
to the north, but of somewhat shallower depth. As some difficulty was
experienced in tracing anomaly trends from the profiles in this region,
the estimated depth of 6000 feet along the axis of the trough might be
excessive.

The deep zone in the north-western part of ALROY yields depth
estimates of the same order as those found in the adjoining BRUNETTE
DOWNS to the north (estimates Nos. 44 and 47 of Mines Administration Pty
Ltd , 1963). However, the latter were referred to as 'intrabasement
features' as they are much deeper than the magnetic basement as contoured.

RANKEN 

The magnetic pattern here (Plate 8) is very similar to that
in AVON DOWNS. Magnetic disturbance is nowhere intense, and again there
is a higher degree of anomaly resolution to the west. This suggests that
these areas have the same magnetic baseMent, which is probably of Lower
Proterozoic age. It deepens from near sea-level in the south-west of
RANKEN to possibly 20,000 feet in a basin in the north-east quadrant.
The basement scarp, seen in AVON DOWNS and defined by the 2000, 4000,
6000, 8000 and 10,000-ft contours, continues into the RANKER area, trending
initially north-west. It is interpreted as representing the western limit
of the Upper Proterozoic transgression.

In the central western part of the area the contours delineate
a displaced basement block, which is probably the result of major faulting.
The steep northern side possibly brings the Lower Proterozoic into fault
contact with the Upper Proterozoic, but the control is poor in this region,
as indicated by the broken lines representing the contours. Further north
the profiles over outcrops of Upper Proterozoic Mittiebah Sandstone in the
anticline south-east of Alexandria Homestead indicate that these outcrops
are non-magnetic.
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The north-eastern half of RANKEN is apparently a region of deep
magnetic basement, but only four anomalies are of sufficient amplitude to
permit depth estimation. Except for the short 15,000-ft line shown,
contouring is not possible. However, great thicknesses of non-magnetic
Proterozoic sediments are likely in this region.

Near the centre of the area a sequence of closed contours
indicate a region of shallower basement. There is neither surface nor
magnetic evidence to determine whether this is a structural 'high', or
a buried Lower Proterozoic erosion feature.

CAMOOWEAL

This area is divided by longitude 139 °E into two distinct zones
that contrast strongly in magnetic character (Plate 9).

The eastern zone is characterised by a very disturbed magnetic
field that becomes intense southwards. This disturbance is attributed to
the outcropping volcanic, metamorphic, and plutonic rocks within the Lower
Proterozoic sequence. The nature and frequency of the anomalies permit a
large number of depth-to-basement determinations to be made, which give
good contour control. The resulting contours signify depths to the
shallowest magnetic horizon and it is likely that in some places they are
controlled by the lithology rather than the structure. However, the most
intense magnetic field disturbances are associated with outcropping
Eastern Creek Volcanics, and it is a strong possibility that most of the
remaining larger anomalies can be attributed to this formation, which
would therefore constitute magnetic basement over much of the zone.

The anomalies over outcropping Myally -BRID to the south-east of
Mount Oxide are associated with bodies at or near the surface. They could
be caused by the volcanic members within these beds or by the underlying
Eastern Creek Volcanics, if the Myally Beds are sufficiently thin.. A
similar problem exists in explaining the basement uplift south of the Lady
Agnes mine, which is also an area of outcropping Myally Beds. In the
extreme north of the zone the outcropping Weberra Granite, enclosed by a
sea-level contour, constitutes magnetic basement.

The deeper area within theeastern zone is due to non-magnetic
clastic sediments within the Lower Proterozoic sequence. These sediments
crop out and sometimes dip steeply. North of Mount Oxide the magnetic
basement lies about 7000 feet below non-magnetic Myally Beds.

The western zone is characterised by a very gradually changing
magnetic field and a magnetic basement that deepens steeply to the west.
The 2000-ft to 10,000-ft contours cross the area at an average separation
of about one mile at the steepest part. Contour control becomes progress-
ively poorer westwards, as indicated by the broken line sections of the
10 -,000-ft and-12,000-ft contours. It is dominated by a single, very broad
anomaly of about 500 gammas, which has a general trend of approximately
N15 E. Depth computations on this anomaly yield consistent results, which
average about 30,000 feet below sea level. These calculated depths appear
to be exceptionally large, especially when considering the relative
amplitudes of this anomaly and those recorded over outcropping magnetic
basement in the eastern zone. However, if the estimated depths are correct
a great thickness of non-magnetic Lower Proterozoic sediments is to be
expected. Support for this interpretation is found in the area a few miles
north of the Seymour River, where anomaly slopes recorded over outcropping
Lower Proterozoic Ploughed Mountain Beds yield depths of 17,000 to 18,000
feet below mean sea level. Upper Proterozoic non-magnetic sediments might



12.

also be expected to underlie the Middle Cambrian strata.

Amalgamated2M6-ijene No. -17).e1l (Plate 22) passed through only
1100 feet of Middle Cambrian 155-6E-15-6fore_penetrating rocks tentatively
assigned to the Lower Proterozoic%Paradise Creek FOITITEED› It is possible
that these rocks were in fact Upper Proterozofa -.---I-f—nat, a. great thickness
of Lower Proterozoic sediments is suggested by the magnetic results. These
facts must obviously be considered when attempting to deduce the thickness
of prospective sediments from the basement depth determinations.

The scarcity of anomalies within the western zone renders the
contouring of this deeper region impracticable.

FRE'W RIVER

In this area the outcropping Hatches Creek Group, containing a
number of igneous lenses, produces a highly complex magnetic pattern
(Plate 10), although anomaly amplitudes are moderate. Depth determinations
over the Main outcrop in the south-west quadrant give consistently negative
(above sea level) values, and rocks of this Group probably constitute
magnetic basement over the whole of FREW RIVER. The magnetic profiles
suggest that they lie at very shallow depth far beyond the region of outcrop.
Individial anomalies are usually difficult to trace from line to line and a
complex structural pattern is envisaged.

A sea-level contour encloses most of the area west of longitude
135°40 and south of latitude 20 °15°. It closely follows the variable
strike direction of the bedding south of Poison Creek and then forms an
elongated region of near-surface basement. This region strikes initially
eastwards between latitudes 20 °25 and 20 35 before verring to the south-
east. It reflects the sharp swing of the bedding of the Hatches Creek
Group and includes almost all the mapped outcrops.

Within the main basement °high, an approximately meridional
region between Teatree Creek and Hanlon Creek gives rise to extremely smooth
magnetic profiles. This region encloses one small outcrop of Middle
CambrianelirEido_IL=Thafili>and one of Proterozoic granite. Geological
evidence suggests that the Gum Ridge Formation forms only a very thin cover.
It would thus appear probable that the smoothness of the magnetic field in
this region is due to a granitic body that exists beneath a thin veneer of
Middle Cambrian and Quaternary deposits and occupies an area approximately
16 miles north-south by 7 miles east-west.

In the south-central part of FREW RIVER between the main basement
outcrop on the west and the basement ridge on the north and east, the
magnetic pattern changes abrupt2y. The profiles are much smoother and the
mean field value is lower. • Depth determinations made on the few anomalies
present suggest that the magnetic basement deepens, reaching 6500 feet below
sea level at the centre of this region. The variable strike and dip
directions of the surrounding rocks to the north and north-west suggest a
basin structure. The Hatches Creek Group is known to be strongly folded
into basins and domes, roughly oval in plan with the long axes ranging from
10 to 20 miles in length (Smith et al, 1960). If this interpretation is
correct the basin probably contains about 7000 feet of non-magnetic Lower
Proterozoic sediments.

Over the remainder of FREW RIVER, the magnetic basement has
little relief, being mainly near-surface. There is a general decrease in
anomaly amplitudes towards the north, but this is not always reflected by
changes in basement level. Two small areas of deeper basement occur in
the north-west corner of the area, but for only a few square miles is the
magnetic basement deeper than 4000 feet below sea level.
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A zone of shallower basement trends north-west from near
Epenarra Homestead. The two largest anomalies within this zone occur
over outcropping Gum Ridge Formation. In view of its lithology, this
formation is unlikely to give anomalies of so great a magnitude, and
it probably overlies the Hatches Creek Group at shallow depth.

A third small area of deeper basement occurs in the central
eastern part of the area and continues into AVON DOWNS,

AVON DOWNS 

In AVON DOWNS relatively simple deepening of the magnetic
basement occurs from the south-west to the north-east (Plate 11).
The south-western third of the area forms a zone of magnetic disturb-
ance that reflects the shallowness of the magnetic basement. The zone
is bounded by the 2000-ft contour. The anomaly amplitudes within this
zone vary considerably from 20 gammas to 350 gammas, suggesting a wide
range of rock types, but the general pattern is one of decreasing
amplitudes to the north.

The anomaly pattern for the disturbed zone is a continuation
of that for FREW RIVER; the Lower Proterozoic is therefore expected to
constitute magnetic basement for at least the south-western part, and
probably all, of AVON DOWNS.

In the north-west corner of the zone, a sea-level contour
indicates an area of near-surface basement and includes three small
outcrops of the Wonarah Beds. These beds, although known to be deeply
lateritised, are not expected to constitute magnetic basement, and the
top of the Lower Proterozoic will probably be at very shallow depth.

The 2000-ft contour forms an embayment to the west, between
latitudes 20 °48' and 20 °58'. This area of deeper basement coincides
with a region of outcrop of undifferentiated Cambro-Ordovician limestones.

North-eastwards from the 2000-ft contour, the magnetic basement
deepens more rapidly and at a uniform rate. The 4000-ft and 6000-ft
contours cross AVON DOWNS from the south-eastern corner of the area to
the vicinity of Soudan Homestead, at an average separation of about 6
miles. The 8000-ft and 10,000-ft contours run parallel to these from
the central northern boundary as far as the junction of the Georgina
and James Rivers, where they veer to the east. The resulting magnetic
basement scarp trends north-west and follows the dividing line between
two distinct physiographic divisions. It probably marks the western
extent of the Upper Proterozoic non-magnetic sediments that would overlie
the Lower Proterozoic magnetic basement. Amalgamated Lake Nash No. 1
bottomed at 1315 feet in sandstone of probable Proterozoic age.

A marked flexure of the contours towards the east occurs along
latitude 20 20', possibly reflecting a local thinning of Upper Proterozoic
sediments.

In the north-eastern quadrant of AVON DOWNS a region of base-
ment uplift trends meridionally between longitudes 137 o

32' and 137
0
46'.

This basement ridge is continuous into RANKEN and probably represents
a region of high relief during part of the Upper Proterozoic, which caused
a local thinning of Upper Proterozoic sediments.

In the region of the James and Georgina River valleys and
surrounding the area of basement uplift, the magnetic basement lies at
greater depth. Determinations vary between 12,000 and 20,000 feet below
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sea level, but contouring is not possible. The envisaged sub-surface
geology is shown in Figure 1. The area enclosed by the 10,000-ft contour
in this north-east quadrant is completely devoid of pre-Cainozoic outcrops,
although it is surrounded by isolated outcrops of Cammooweal Dolomite in
both AVON DOWNS and RANKEN. This is probably coincidental, especially in
vie* of the paucity of outcrops, but if not, it is possible that a faulted
block forms the basement ridge discussed above.

MOUNT ISA 

The two contrasting magnetic regions seen in CAMOOWgAL,continue
south into MOUNT ISA (Plate 12). To the east of 1ongitude_139 10' is a
region characterised by intense magnetic activity associated with Lower
ProteroZoic volcanic and locally metamorphosed rocks of the 'Isa structural
high'. Correlation between these rocks and the magnetic data is well known
in the south of the area, where a detailed aeromagnetic survey has been
made near MOUNT ISA (Dockery & Tipper, 1965). The results of this survey
show that intense magnetic activity is invariably associated with outcrops
of the Eastern Creek Volcanics and with basic intrusive and volcanic rocks
in the Judenan and Myally Beds. This correlation appears to hold through-
out MOUNT ISA, and concealed near-surface Eastern Creek Volcanics may be
tentatively mapped from the profiles. The detailed survey showed the Lower
Proterozoic Mount Isa Shales to be magnetically inactive. The survey
described in this Record has shown the Paradies Creek Formation, which is
of the same age, to be similarly inactive in CAMOOWEAL. Irregular, low-
amplitude anomalies are associated with the Sybella Granite in many, but
not all, cases.

Apart from the intense magnetic anomalies associated with the
'Isa structural high', two other anomalous regions may be identified on
the profile map. One of these is associated with a basement spur that
trends north-west from the 'Isa structural high ° at 1 38045,A/20°45, S. The
other extends from the southern boundary of the area along Polygonum Creek
and is the continuation of a basement 'high' that trends roughly north-
south across adjoining URANDANGI. At 138 30' W /200 45'S an anomaly appears
to arise from a body with an estimated dip of between 80 and 90 . These
regions of elevated magnetic basement possibly represent ridges of Lower
Proterozoic folded rocks, between which lies a basement trough of non-
magnetic Upper Proterozoic sediments.

A group of anomalies, too low in amplitude to appear on the
reduced scale profiles, were recorded near the centre of the area. Estimates
show that these derive from sources at or near the surface, but their
amplitude is much lower than would be expected from near-surface basement
outcrop. They also occur rather far from regions of magnetic basement
outcrop. For these reasons they are considered to be associated with
iron-rich laterites, some samples of; which were found to have a magnetic
susceptibility as high as 0.31 x 10 c.g.s. units. This is about seven
times the average for all the samples of laterite collected during the
survey. Unfortunately, it was not practicable to obtain a sample in the
vicinity of the anomalies in question. -

Magnetic profiles over the western two-thirds of MOUNT ISA
exhibit little more feature than the regional gradient. Magnetic base-
ment in this region is likely to be a Lower Proterozoic or Archaean
erosion surface, covered in places by over 8,000 feet of Upper Proter-
ozoic non-magnetic sediments. Basement contours in the north-west corner
are omitted because interpretable slopes are rare and simple anomalies
absent, but basement appears to deepen tO the west, as it does in CAMOOWEAL.



Camooweol DolomiteScattered Outcrops of Wonoroh Beds Scattered Outcrops of ,Comooweol Dolomite
F?

\\\\\\\\\\\ \\\\\\\\\\\\\\
Sea Level ^

UPPER

LOWER

PROTEROZOIC

UPPER

   PROTEROZOIC
PROTEROZOIC ^

20,000 FEET BELOW SEA LEVEL

AVON DOWNS 1:250,000 AREA

PROBABLE SUBSURFACE GEOLOGY
SECTION ALONG FLIGHT LINE 10

SCALES —v =2

4
0

-n



15.

ELKEDRA 

The magnetic profiles are disturbed over the whole of the area
(Plate 13), and the disturbances reflect the shallowness of the basement
depths. Depth estimates show that the sea level contour follows closely
the edge of the region of Proterozoic outcrop before crossing into FREW
*RIVER to the north. With the exception of a small area in the south-east,
the basement lies less than 4000 feet below sea level, and it is only in
the east and the extreme south-west that it is deeper than 2000 feet below
sea level. The deepening in the south-west extends across the southern
boundary into HUCKITTA, where there appears to be a low basement ridge
separating it from the Dulcie Syncline.

Stratigraphic welP-BMR NoLl>ncountered shows of 7 and e,,6:)
at 1890 feet and entered'metai -6-EIMic rocks of the Arunta Complex at 2240
feet below sea level. This is in reasonably good agreement with the
magnetic basement contours.

Because of the highly disturbed nature of the profiles, only
the most prominent magnetic trends can be distinguished. The most marked
feature is the very large anomaly dominating the south-east of the area.
This has a maximum amplitude of about 2500 gammas and an areal extent of
more than 500 square miles. Owing to the interference of superimposed
anomalies of lower amplitude, it is difficult to estimate the depth to
the source of this anomaly. Its form suggests a block of relatively
large dimensions in contact with rocks of lower susceptibility. It could
be a granite body intruding Arunta Complex metamorphics, or possibly a
basic intrusive. The former possibility gains support from the fact that
BMR No. 13 bottomed in granite. The smaller superimposed anomalies yield
depths of the order of 5000 feet. These presumably arise from small bodies
within the larger block. The source is probably similar to those in the
basic intrusives in the Davenport Range (beyond the boundaries of ELKEDRA,)
which give rise to equally large anomalies.

A generally more anomalous belt seems to extend north-west
across the area between this anomaly and the Davenport Range. The anomaly
coincides approximately with a gravity 'high' recorded during a helicopter
reconnaissance survey (Barlow, 1965), but the connection with the Davenport
Range is not marked. There has been some controversy as to whether this
gravity 'high' indicates a basement ridge or a density contrast in the
overlying sediments. There is no suggestion of a ridge following this
gravity 'high' on the magnetic basement depth contours. A more likely
interpretation, in view of the magnetic evidence, is a susceptibility
contrast with an associated density contrast within the basement. This
could be caused by a basic or ultrabasic igneous mass.

Except for the small area in the south-west there seems to be
little indication of any great depth of sediments being developed in the
Ammaroo Sub-basin. Depth estimates in the region of Ammaroo Homestead
are in rough agreement with drill hole data.

SANDOVER RIVER

Magnetic profiles over the west of the basin, in ELKEDRA, are
highly disturbed with large anomalies, and are indicative of shallow base-
ment. The magnetic field in the east of the basin varies much less and
anomalies are generally of low amplitude. The boundary between these two
magnetic provinces, which occurs in SANDOVER RIVER (Plate 14),is sharply
defined and characterised by a fall in the general magnetic level to the
eel. In the extreme south this boundary is at approximately longitude
137030, and trends from there north-west across almost two thirds of the
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area. A minor disturbance noses out from the main region in a north-
easterly direction in the vicinity of latitude 21 40', for a distance
of about ten miles.

North of latitude 210 20 2 the boundary of the disturbed area
swings almost due east as far as longitude 13730' and then north to
the edge of the map area, but the fall in level of the mean magnetic
field still occurs near the western edge of the area. To the west of
the boundary, anomalies are common and basement contours may be drawn
with some confidence, although many sources appear to be below the
basement surface. The basement here is considered to consist of Lower
Proterozoic rocks similar to those that crop out in the Davenport Range,
as the profile pattern is continuous from the Davenport Range to the
boundary discussed above. It is not considered likely that Upper
Proterozoic sediments are developed in this region.

East of the boundary, anomalies are more widely separated,
are of lower amplitude, and give widely fluctuating depth estimates. In
many cases the sources are shallower than would be expected from the
generally smooth profile pattern around the anomaly. It is possible
that these shallower sources are lenses of volcanic rocks occurring
within a sedimentary sequence of considerable thickness, in which case
two magnetic horizons are present. However, if such lenses exist, it
is unlikely that they are younger than Proterozoic. Consequently, depth
estimates based on the anomalies to which they give rise would indicate
the greatest possible thickness of Palaeozoic sediments. This interpret-
ation has been followed in preparing the basement depth contours. An
interpretation that cannot be discounted would place these shallower
sources within the Palaeozoic sequence, in which case quite large thick-
nesses of Palaeozoic sediments are possible in areas where shallow base-
ment depths are indicated.

The deep trough in the south-east ends not far to the south
of the boundary of SANDOVER RIVER. As the shallower anomalies mentioned
above are not seen in the region of the trough, it could be concluded
that the volcanic rocks that form the upper of the two 'horizons previously
discussed have pinched out, and the steep descent to depth of the magnetic
basement supports this hypothesis. On the other hand, it could be concluded
that there is a genuine and abrupt increase in thickness of the sediments,
which would allow for the existence of both magnetic horizons at greater
depth. This latter hypothesis gains some support from the fact that there
is evidence for more than one magnetic horizon within the trough. The
steep gradient of the magnetic basement along the north-west wall of the
trough could well represent a fault with a throw of about 2000 feet in
the position indicated in Plate 22.

The boundary between the two magnetic provinCes noted above is
considered to mark the maximum extent -of ^Proterozoic anLLowerCambrian
seas, and it is expected that,UuerjrpterozOic sediments have;beenAAeyeloped
in thetroughevertheless, the_south-eastthe SandoverRiver-area.,
appears : toholdmoreprpmied,ofoiLapouthuiationb,ithat any areas:zo . 4dr ,

theGeorina ^trough is also indicated,by4fie ,_
graityre6Ultb, hil.tthe-h6tind'arearelred.by.the large, ,,lows',,to the
north^ hich.repro6ably due ^replacement of the dense
dolomite by the more clastic fades.
URANDANGI

As in MOUNT ISA, the east of URANDANGI is dominated by the
intense magnetic activity, associated with outcropping Lower Proterozoic
volcanics. The profiles over the remainder of the area, however, are more
disturbed than was the case further north, and many more basement features
are apparent (Plate 15).
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A large amplitude anomaly similar to those associated with the
'Isa struCtural high' . but separated from them by a magnetically undisturbed
area is located at 139 013E/210

3'S. On the geological map; Middle Cambrian
rocks of the Beetle Creek Formation are shown as cropping out in this
vicinity. On a brief field trip to the area, D.O. Zimmerman of the Geo-
logical Branch of the BMR confirmed this identification. The lateritised
sediments crop out in a gentle dome and are probably of no great thickness.
About ten miles to the east of this outcrop, an unmapped granite exposure
was noted. This exposure indicates the presence of outcropping and thinly

. concealed Lower Proterozoic rocks rather further west than had been thought.
The anomaly over the Cambrian outcrop is therefore considered to be due to
a buried localised remnant of Eastern Creek Volcanics on the western flank
of atoss of Sybella Granite.

West of Oban a band of anomalies extends in a north-westerly
direction from the 'Isa structural high' to the northern boundary of
URANDAgGI. This band appears on the contour map as a basement ridge,
generally about 2000 feet below sea level. Another ridge of similar depth
extends north from the southern boundary of the area east of Carandotta.

In the south-west . corner of the area greater thicknesses of sedi-
ments appear to be developed. This deeper region extends north to latitude
21

9
31', where the basement rises to 4000 feet below sea level.

Contours in this region are largely drawn on the basis of the
profiles from adjoining GLENORMISTON, as the deep sources would imply an
improbably sharp twisting of basement contours and a fall of basement level,
if they were accepted as lying at the basement surface. In the extreme
north a minor anomalous belt indicates a basement ridge extending towards
Lake Nash No. I well.

Between the north-south basement ridge and the outcropping Pre-
cambrian, a foredeep apparently exists, within which sediments have
accumulated in limited basins to thicknesses of over 5000 feet (i.e. to
over 4000 feet below sea level). Considering the known geology of the
area it seems likely that these sediments will be largely Upper Proter-
ozoic, with a thin Cambrian cover.

To the west of the basement 'high', the development of prospective
thicknesses Of Palaeozoic rocks is more likely, especially in the neighbour-
ing Sandover River area. However, in the absence of deep bore information
in this region, it is impossible to make predictions with any confidence.
Sandstone, assumed to be Upper Proterozoic, was encountered at shallow
depth in Lake Nash No. I well, and this would seem to indicate that Upper
Proterozoic seas extended to the west of the basement ridge system.

North-westerly trends, in the form of 'highs ° projecting from
the Lower Proterozoic outcrop area, dominate the gravity picture in
URANPANGI (Plate 3). The suggested foredeep appears to be indicated by
the gravity contours in GLENORMISTON but not in URANDANGI. Unfortunately,
the gravity information does not cover the north of URANDANGI, nor the
Mount Isa area, where Upper Proterozoic rocks crop out.

HUCKITTA 

The southern half of this area exhibits a highly disturbed
magnetic pattern with steep anomalies of amplitude up to 1200 gammas
(Plate 16). Within this region the Arunta Complex metamorphics and Lower
Proterozoic granites crop out. The high-amplitude anomalies are associated
with volcanic and hyperbyssal basic rocks present in the Arunta Complex.
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A few scattered outcrops of basic rocks have been observed in the vicinity
of the Jervois Range, where many of the larger anomalies are grouped. The
magnetic basement depth contours indicate a basement above sea level in the
southern section of the area, and the zero contour line follows approximately
the northern boundary of Precambrian outcrop.

A north-west trending gravity 'high' crosses the central southern
boundary of HUCKITTA from the Illogwa Creek area and terminates along the
southern flank of the Dulcie Range (Plate 3). It is apparently associated
with a belt of the Arunta Complex (Barlow, 966) ^L. , Magnetic
disturbance across this belt is unexpectedly lower than is found on either
the eastern or the western boundaries, and it appears that basic intrusives
are absent in this region.

The central and north-western part of HUCKITTA is dominated by
the more rounded anomaly profiles associated with sediments of the Dulcie
Syncline. This syncline is well represented by the magnetic basement con-
tours, and a maximum depth in excess of 8000 feet is indicated along the
axis, to the north of the Dulcie Range. The contours suggest that this
feature is more in the nature of an elongated basin than a pitching syncline.
In view of the information gained from BMR No.13 stratigraphic well to the
north-east, it is likely that the Palaeozoic sediments in the syncline rest
on the magnetic basement, in which case the basement contours indicate
maximum depths of prospective sediments.

North of the syncline, two small areas of magnetic basement uplift
form a line parallel with the synclinal axis. They are both enclosed by
2000-ft contours and suggest a ridge of relatively shallow basement on this
flank of the syncline.

In the north-east quadrant of the area, another region of rela-
tively shallow basement is marked by two closed 2000-ft contours within a
closed 4000-ft contour. North of this region an area of deeper basement
enclosed by a 4000-ft contour extends to the northeraboundary of the area.

Magnetic basement over central and northern Huckitta is probably
the Arunta Complex, intruded in places by Proterozoic granites. The
magnetic profiles are consistent with a basement complex of rocks of
varying susceptibility. The wide rounded anomaly in the centre of lines
89 to 91 appears to arise from a body deep within the basement.

TOBERMORY

The extremely disturbed and irregular pattern already noted in
the magnetic profiles in ELKEDRA and in the west of SANDOVER RIVER is
repeated in the north-west of TOBERMORY (Plate 17). The boundaries of the
disturbed region presumably mark the limits of the Lower Proterozoic Daven-
port Geosyncline, to which this pattern has already been related. Proter-
ozoic rocks cropping out in the south-west of TOBERMORY give rise to a
different pattern, common in the centre and east of the area, and rocks of
this age presumably constitute magnetic basement in these regions. The
pattern is not continuous but is interrupted at the Tarlton Fault, to the
east of which the basement appears to be about . 3000 feet deeper.

The qton FaUlOmarks the western limit of a large magnetic
'high' that dominahe central south of TOBERMORY. In the east the
'high' appears to be limited by the known fault systems on the flank of
the Toko Syncline. In the area between, Upper Proterozoic rocks are largely
concealed by thin Middle Cambrian and Permo -Triassic veneer. Granites crop
out not far to the south, and a published cross-section (Plate 20), shows
an extensive granitic mass occupying most of the central north of the Hay



River area. Minor anomalies are not seen on profiles across the 'high',
and the estimated depths are large. A possible explanation is that the
'high', and such anomalous features as exist, are caused by a basic
derivative of the granite at depth. In any case, the basin shown on the
basement contours is not prospective.

A shallow basement trough runs north-west from the eastern end
of the Toko Range. This trough branches off from a depression in the
south-west of GLENORMISTON. A basement ridge separates the trough from
a depression lying to the north-west which develops its greatest thickness
of sediments near Tobermory Homestead. More than 9000 feet of undisturbed
sediments probably occur in the deepest part of this depression. It seems
likely that a considerable part of these will be Upper Proterozoic, but
further information can only be Obtained by drilling. A depression is
developed to the north-east of Tarlton Downs Homestead, and it is possible
that in this region more than 7000 feet of Palaeozoic sediments lie directly
on basement rocks. BMR No. 12 well, on the eastern flank of this depression
was abandoned in Palaeozoic sediments at 4000 feet. 'Basement rocks lie at
shallow depths in most of the rest of the TOBERMORY area.

GLENORMISTON 

Near-meridional trends are dominant in GLENORMISTON (Plate 18)
parallel to the line of the Isa geosyncline. Anomalies due to a complex
of volcanic rocks deposited in the geosyncline occur in the east of the
area; depth estimates indicate that othese rocks persist at shallow depth,
probably as far south as latitude 22 30'. Contouring of the depths shows
that the basement begins to deepen again at the extreme eastern margin of
the area, as the Selwyn Graben is approached. The Selwyn Graben is a
tongue-shaped region to the east of the survey area (Plate 1) bounded by
post-Cambrian faults, within which Lower Palaeozoic sediments, commonly
correlated with those of the Georgina Basin proper, are preserved (Opik,
19(57).

The band of high-amplitude anomalies that trend slightly west
'of north across the centre of GLENORMISTON represent in part a basement
ridge. This ridge reached a height of 2000 feet below sea level in the
centre of the area, and also in the far south, where it underlies a Middle
Cambrian inlier. It extends south into the Mount Whelan area, where Lower
Cambrian roCks crop out along strike. Foredeeps between this band of
anomalies and the Isa geosyncline region are not developed. This contrasts
strongly with URANDANGI to the north and is the more surprising, as there
is a marked gravity 'low' in the region. Instead, the magnetic field
exhibits minor anomalies showing north-south trends. In the far north a
more definite anomaly striking north-west joins the main band in the region
of the URANDANGI-GLENORMISTON border. It is separated from the area of
outcropping Eastern Creek Volcanics by irregular low-amplitude anomalies,
similar to those associated with the Sybella Granite in MOUNT ISA; this
indicates that some part of URANDANGI might be occupied by almost non-
magnetic granitic rocks. Low-density granites may account for the gravity
'lows' in GLENORMISTON.

An important group of anomalies trends slightly north of west
from the main north-south anomalous band in the north of the area. These
anomalies indicate a high basement ridge that separates the large depression
noted in SANDOVER RIVER and URANDANGI from the depressions in the north-east
of TOBERMORY and the south-west of GLENORMISTON. The latter depressions
form a single basin which is almost bisected by a less marked basement
ridge trending east-north-east and entering GLENORMISTON south of latitude
22030'. For convenience they are referred to as the Tobermory and Glen-
ormiston Depressions, after the nearest homesteads. Twelve thousand feet
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of sediments probably occur in the Glenormiston Depression, and over 9000
feet in the Tobermory Depression. The latter is the further from out-
cropping Lower Cambrian and Upper Proterozoic rocks, and this sequence
may possibly be thinner there. Lower Cambrian rocks do not crop out
along basement ridges in GLENORMISTON as they do further south, and it
may be deduced that there are less than 2000 feet of such sediments along
these ridges. As the basement topography is in all probability pre-Upper
Proterozoic, a 'draping' effect is to be expected, with greater thicknesses
of non-prospective sediments developed in the depressions. Even so, these
depressions should contain appreciable thicknesses of Palaeozoic sediments.

In the extreme south-western corner of GLENORMISTON,• the Toko
Syncline- appears to be associated with a magnetic,^From the basement
contours, the axis of the syncline appears to coincide with a basement
ridge between the GLENORMISTON Depression and the-thick Upper Proterozoic
sequence of Field River Beds and Grant Bluff Formation. A basement depth
of 4000-6000 feet below sea level is indicated in this region. This inter-
pretation is to some extent confirmed by the results of

"-Fence No. -1.7well, which bottomed in granite at 6664 feet below ground level
--(i.e. 5860 feet below sea level).

ILLOGWA CREEK

ILLOGWA CREEK exhibits a high degree of magnetic disturbance
consistent with a near-surface magnetic basement (Plate 19). Contours
of the Precambrian surface, based on water bore information, are between
700 and 1200 feet above sea level over much of the area (D. Woolley,pers.
comm.). The steep anomalies of large magnitude associated with the Arunta
Complex extend across the northernpart of the area and are continuous with
those found in the southern part of the Huckitta area. On the western side
of the area these anomalies extend south of the Harts Range to the southern
boundary of the area surveyed, and their origin is confirmed by many .
exposures of Arunta Complex metamorphics.

The area of. highly disturbed magnetic field south of flight line
117 is cut off abruptly along a line that follows approximately the course
of Stanovas Creek. East of this line, magnetic profiles are relatively
smooth and exhibit a marked negative gradient to the east. Arunta Complex
outcrops are not found in this region, which is generally covered by sand,
but Lower Proterozoic granite outcrops are known to the east. It therefore
seems likely that a Lower Proterozoic granitic body of relatively low
magnetic susceptibility extends east from Stanovas Creek across the central
and south-eastern parts of the area surveyed.

The zero contour line, which enters the area from HAY RIVER,
delineates .a region in which magnetic basement-is slightly below sea level.

HAY RIVER (north 

On the western side of the area, high-amplitude magnetic anomalies
arise from the Arunta Complex metamorphics. North of the cross-section line
AB (Plate 20), these rocks apparently extend east to longitude 137 15'.
South of the cross-section line, they extend east approximately to Hay River.
Smoother profiles in the south-western corner indicate that a body of what
ispresumed to be Lower Proterozoic granite crosses the western boundary from
ILLOGWA CREEK.

Southwest of Mount Barrington a magnetic 'low' on lines 117 and
119 yields depths to magnetic basement of between 200 and 1700 feet below
sea level, but control is inadequate for contouring. This 'low' is
probably associated with a shallow basin of sand-covered Upper Proterozoic
sedimentswhich

Y however, crop out in the Mount Barrington region. It
terminates to the south on line 123 against a rising magnetic basement,
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which forms a basement 'hih' south of the area surveyed (Quilty & Milsom,
1964).

South-east and east of Mount Barrington, relatively smooth
profiles arise from a region of outcropping Lower Proterozoic granite,
which appears as a basement 'high' on the contour map. Basement deepens
to the north to over 8000 feet in the vicinity of the northern boundary
of the area. The geology of this region is not well known but some
exposures suggest that granitic rocks are thinly covered by Tertiary
limestone. If this is so, it appears that magnetic basement is associated
with basic derivatives of a relatively non-magnetic granite which occupies
much of the central north of this area and which extends into the southern
part of TOBERMORY.

Along Field River, the magnetic pattern changes to broader and
smoother anomalies, which extend to the area boundary. These indicate a
deepening of magnetic basement beneath the Upper Proterozoic Field River
Beds. The basement contours show depths of over 10,000 feet in this region.
Smith, Vine, and Milligan (1961) estimate the stratigraphp thickness of
the Field River Beds to be 3000 feet but dips of up to 65 are indicated;
consequently a vertical thickness of 10,000 feet is possible. However, if
this is so the sUsceptibility contrast within the basement must be high to
yield the increase in magnetic field associated with this region. An
alternative explanation is that a lesser thickness of Field River Beds
overlies a granite body which includes a derivative of higher susceptibility
at depth. A gravity 'high' between Field River and the eastern boundary of
the area tends to support this latter view, as does the possibility of a
similarly differentiated granite body to the north-west, as previously
discussed.

MOUNT WHELAN

The magnetic pattern over the area is dominated by a zone of
relatively undisturbed field, which trends east of south from the northern
to the southern boundary (Plate 21).^This zone is associated with the
Ordovician sediments of the Toko Syncline, which crop out from the south-
western quadrant of TOBERMORY to the centre of MOUNT WHELAN, where they
disappear beneath Mesozoic and Recent cover.

The Toko Syncline is represented by the basement contours as
a broad assymetrical feature, steeply dipping on the south-western side
and dipping more gradually on the north-eastern side. Maximum depths of
over 20,000 feet are estimated in two small areas within the 16,000-ft
contour. These depths are in general agreement with the seismic results,
which suggest a possible thickness of sediments of 16,000 feet in the
Pulchera - Montara region (Robertson, 1965). The steep south-western
flank indicated by the magnetic results supports the suggestion of a fault
boundary for the syncline, as indicated in the 1:250,000 geological map of
the area.

The results of a gravity survey of MOUNT WHELAN indicate a
marked gravity 'low' extending from the north-west corner to the central
southern margin and terminating in the north-east quadrant of adjoining
BEDOURIE to the south (Plate 3). This elongated 'low', which is associated
with the sediments of the Toko Syncline, exhibits a steep gradient on the
south-western flank, which supports the suggestion of a fault boundary
discussed above (Barlow, 1966).

West of the . Toko Syncline, and following the same trend, a
magnetically disturbed zone fringes a region of near-surface magnetic
basement.
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e)

This region extends west to the boundary of the area and north to flight
line 124. The anomalies of amplitudes up to 1500 gammas could only be
associated with basic rocks. Little is known of the geology of this
region as it is almost entirely covered by sand of the Simpson Desert.
However, one small outcrop of granitic and metamorphic rocks is reported
at 138 14'E/23 39'S.: (P. Jones, pers. comm,). It is therefore possible
that basic rocks intrude a granite body in this region. The gravity
results indicate a gravity 'high' in the south-west corner of the area,
which tends to support this interpretation.

East of the Toko Syncline, two regions of shallow magnepc
baspent with near-meridional trends are evident at longitudes 139 and
l39°20'. The westernmost region is reflected by the outcropping Pre-.
cambrian formations of the Sylvester Sandstone and the Sunhill Beds, where
magnetic basement is estimated at 1000 to 2000 feet below sea level. The
easternmost region has no surface expression, and Cretaceous sediments are
seen in outcrop. However, it is probably associated with volcanic rocks
of the Lsa geosyncline, which are considered to be the cause of similar
anomalies along the eastern boundary of GLENORMISTON.

. Between these two regions, a magnetic basement trough attains
a maximum depth of 7500 feet. This trough and the small basin feature on
its southern extremity coincide with the extension southwards of the
GlenormistOn gravity 'low'. It could indicate a thiCkening of sediments,
but it is also possible that it arises from low-density granites.

The depth contours indicate that magnetic basement becomes
shallower toward the south-eastern corner of the sheet.

4. CONCLUSIONS

The results of this survey suggest that sedimentary rocks are
at least 10,000 feet thick in several places in the Georgina Basin, but
much of the succession is likely to be of Proterozoic age. Prospective
thicknesses of Lower Palaeozoic sediments are less likely to be found
north of latitude 21 0 than in the south of the basin.

Lower Proterozoic rocks crop out in the regions of the Daven-
port and Isa geosynclines and cause intense magnetic disturbances. A
study of the magnetic profiles indicated that these rocks persist at
shallow depth beneath basin sediments along the line of strike of the
geosynclines. The disturbances die out much more rapidly in directions
at right angles to the geosynclinal axes and, for this reason, it is .
considered that older rocks (possible correlates of the Arunta Complex)
will constitute magnetic basement throughout most of .the basin. The
prospective basement is likely to be considerably . shallower.

If the surface of the Lower Cambrian was of high relief,
considerable thicknesses of prospective sediments might be developed in
the deeper depressions shown in the basement contour map. On the other
hand, the main suite of Lower Palaeozoic rocks may have been laid down
on a Lower Cambrian peneplain, in which case they are unlikely to exceed
5000 feet in thickness. To test this, seismic methods might be useful
in extrapolating from the information gained from the deeper bores, but
it will probably be necessary to drill to basement in one of the deep
depressions shown. The best sites would seem to be in the south-east of
SANDOVER RIVER and in MOUNT WHELAN on the eastern flank of the Toko Syncline.
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APPENDIX 1 

Stratigraphic information from bores and
wells in the Georgina Basin 

Total
depth
(feet)

Bottomed in 1:250,000
map area.

1315 Probable Proter- AVON
ozoic (reached

at 995 feet)
DOWNS

2504 Possible Proter-
ozoic (reached

at 1100 ft)

CAMOOWEAL

1501 ? Precambrian AVON
DOWNS

4000^Palaeozoic
^TOBERMORY

sediments

3330^Granite

1810^Middle Cambrian

1760^Precambrian
(reached at
1750 ft)

ELKEDRA

MOUNT WHELAN

RANKEN

720

1063

815

Ground
elevation
(feet above
M.S.L.)

740

867

736

6664^Granite GLENORMISTON 804



26.

•^ APPENDIX 2 

Operational details 

Survey specifications 

Altitude

Line system

Tie system

Sensitivity

Navigation

Equipment 

Magnetometer

Vertical camera

Air position
indicator

Radio altimeter

Magnetic storm
monitor

Personnel 

2000 ft above sea level

East-west of two-mile intervals (except in
HAY RIVER & ILLOGWA CREEK, which were at
4-mile intervals)

North-south at 15-mile intervals with double-
flown ties on the eastern and western bound-
aries of the 1:250,000 map areas.

50 gammas/inch

By ground recognition on aerial photographs

BMR fluxgate type MFS 5

BMR continuous strip

BMR (modified from S. Smith & Sons)

STC type STR. 30B

BMR fluxgate type MFD 3

Personnel engaged in the survey were:

BMR
R. Wells, J. Milsom, D. Tipper, A. Drage, P. Turner, I. Parkinson,
C. Braybrook, K. Mort, D. Park, R. Johnson, P. Kersulis,

TAA

P. Korsman, D. Baker, T. Newman, D. Brown.

rA
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APPENDIX 3 

Method of depth determination

The basis of the depth determination was the half-maximum-
slope method of Peters (1949) applied directly to the original charts.
The horizontal distance between the points of half-maximum-slope was
divided by 1.6 to give the depth to the top of the source. Comparison
between adjacent profiles has made it possible in most cases to allow
for the oblique intersection of contours and flight lines. Depth
estimates could not be corrected if the anomaly could not be traced onto
neighbouring profiles, or if the field was too disturbed for a pattern
to be seen. As the correction is simply multiplication by the cosine
of the angle of intersection, uncorrected depths, which are common in
regions of shallow basement, are maximum estimates.
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