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THE GROLOGY AND MINERAT, RESOURCES OF THE NCRTHERN

PCORTION OF THE NORTHERN TERRITORY.

Report No.l9u7/LO,

i. SUMMARY .

1. A geological reconnalssance has been mede of an area of
approximately 27,900 square miles lying north and west of
Katherine in the Northern Territory.

2. A new zeological nap has been compiled and an account of
the stratigraphy and s summary of the economic geology has
been prepared.

3. An attempt has been made to re-organise the classification
and nomenclature of rock units in the northern porttion of the

Territory in accordance with the system sdopted by the Bureau

v Mineral Resources. :

L, Sedimentary rocks of the region consist largely of folded
Lower Proternzoic sediments which form the basement rocks of
the region. These sre overlain unconformably by arenaceous
Upper Proterozoic sediments and these in turn are overlain by
Lower Cambrian limestones and sandstones. an interval of eros-
ion is suggested between Upper Proterozoic and Lower Cambrian
sedimentation but the evidence 1s not conclusive.

5. B3edimentaticoa took place during Pzlaeowuolc time in the

East Indies Geosyncline but this for the mwost part lay to the
west of the Northern Territory and it5 sediments are represented
in this region only by a narrow belt of Upper Palacozoic rocks
which occur zlong ths western seaboard.

6. The greater pari of the region reimained a land mass from
Cambrian to Late Jurassic or Early Cretaceous time. Sediments
were then deposited in fresh water lakes and were eventually
overlain by marinc sediments laid down in a shallow Lower
Cretaceous sea.

7. There is no record of younger sediments, and the region
has reuigined one of comparatively low relief since Cretaceous
time.

8. Extensive latcr:itisation occurred in Tertiary time and the
porcellanits and the red lateritic rock found overlying Lower
Cretaoszous sediments are . umnants of this Tertiary later:te
profile.

'

9. Uplift by warping and faulting took place late in Tertiary
time and initiated the present cycle of erosion. Laterites

have formed during the present cycle of erosion and oscillations
in sea level in Plesistocene and Recent time have lead to the
formation of marine coastal plains and of extensive alluvial
deposits along the lower cour:es of the major streams.
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10. Igneous rocks consist of Lower Proterozoic amphibolites
and granites which intrude the Lower Proterozoic sediments
and of minor outcroos of volcanic rocks. Evidence for the

age of the volcanics is not conclusive but all are believed

to represent sporadic outbursts of volcenic activity in
g%%iﬁmgﬁﬂﬁrian time prior to the deposition of the Lower Cambrian
11. Minerel production in the northern Hortion of the
Territory reached a very low level in 1946 when the value of
mineral nroduction was a»s-roximetely £1,346. This is due
partly to the interuption of mining activity by .Jorld Jar II
and partly to the fact that the established mineral fields at
present offer few opnortunities to miners and wros»ectors.
Mineral production should increase in the immediate future but
it will remain small and largely deaendent on syndicete mining
for some time.

12, There are no areas within the region in which a search
for petroleum could at oresent be justified.

13, The region has & comparatively high rainfall and supolies
of underground water are available at most places should they
be required,
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II. INTRODUCT ION,

A._ GENERAL.

From June to September, 1946 the writer was attached
as Geologist to a party from the Council for Scientific and
Induvstrial Research, which was engaged in a regional survey of
part of the northern portion of the Northern Territory. The
primary objects of the survey were to determine the pastoral
and agricultural possibilities of the country, and the scisa-
tific personnel consisted of Mr. C.S. Christian, Jcologist and
leader of the party, Mr. G.&. Stewart, Soil Surveyor, Mir.3.T.
Blake, Botanist (on loan from the Gusensland Departiment of
Agriculture) «nd the writer.

The Geologist was attached to the party mainly beccuse
the area to be surveyed had been very incompletely mapped, aind
the existing gealogical records did not provide an adequate
background for the suils and pastoral work to be undertaken.

The primary function of the geologist was, therefore, to prov-
ide this background for soil interpretation, but it was also
intended that he should gather as much inforiation as possible
on the stratigraphy and mineral possibilities of the area.

During the course of the investization it was found
that geological mapping provided an essential framework into
which much of the other scientific data could be fitted and a
fairly complete investigation of the stratigrapiy and geouop-
phology of the avea became essential. »n accuunt of the strat-
igraphy and geouivirphology are subirtted rn this rejort with a
reconnaissance seologicel plan of the resion. This Jeological
plan is the resuld oi the combined work of the party and could
not have been couimpleteld without the {ull co-uperation of the
other members and particularly of ir. G.i. 3tewart.

An zrea of approximately 27,.0J. s¢uare miles hal to
be mgppel by a series of traverses in a period of approximately
four months, end the geology of the areas betwecn these traverses
had then to be filled in from available geological maps and rec-
ords and from aerial photographs which covered only parts of the
region investigated.

Subsecguent field work will probably show inaccuracies,
due to incorrect interpolations or to faulty interpretation of
air photographs, but the plan provides a fairly reliable picture
of the regional geology and should Torm a uselful basis for future
geological work.

Al attempt was also made to review the potentialities
of the region in regard to mining, petrolsum and underground
water supplies and the results of this work are submitted in the
economic section of the report.

B. _GHOLOGICAL MAPPING.

The reconnaissance was carried out by a scries of
traverses made from a mobile bsse camp which moved every three
or four weeks to suit the reguirements of the survey party. In
general, the technical members of the party worked together as
one team so that technical problems could be discussed in the
field. This combination of Ecologist, Botanist, Soil Surveyor
and Geologist proved highly successful as ezsch uember benefitted
from the technical knowledge of his colleagues,

The a-'ca i1s aol well seirveu by roaty, vus the sarty
travelled in jeeds which provided access into traclkless country
and the total distance covered by thesc traverses was approxiii-
ately 3000 miles.
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Apny Survey maps proviaed i@ vesis for jeulosical
mapping and these were supolewented, 1a soue aveas, by aerial
photographs. Tae sy uaps consisted of an eight mile to 1
inch series whici cuvered the entirc area. a four mile series
which covered approximately 65 per cent of the area and a one
mile series, compiled frowm aerial photographs, which covered
approximately 20 per cent of the area. The route of each
traverse was plotted in the fiétd onto aerial photograpihs or
onto the largest scale map available. Spot heights were taken
by barometer and corrected, as far as possible, from barograpvhs
made from regular barometer readings taken at the base canp.
Wthere the maps lacked adequate topographic detail the route was
plotted by compess traverses, using the speedometer anc an aerial
compass mountec in one of the vehicles.. Geological data was
plotted .octn the maps or photographs as the travaorse progresscd
and transferved to a master 2lan oa return to the base cany.

rig tupogiraphical accuracy of both eight wilc ané four
mile maps J«8 _eaerally poor, but few corrections or additions,

beyond those or salient features, could be mede duriang the
reconnais3ance. .

The <colo:;: of the areas lying between the traverzes
had then to be filled i1n from aecrial phnotographs or frouw previous
recoras and, where these were lacking, by interpulation. The
greater part of this work was carried out jointly by Loalkes and
Stewart at Canberra, where a master plan was assembled on a scale
of four miles to one inch.

Geological boundaries established in the field or by
stereoscopic examination were marked on the vertical saotougranis
and then transferred to the master plan by princ.pal point Dlot.
Geological boundaries were alsu slotted on so..e of the obligue
photographs frou triuetrogon runs oo tiransicired to the plan.
The photographic runs were oriented oud tie wnforuation traas-
ferred by imeans oi the systemn of co-ordinatzs carried on the
nmilitary plans. Thcse co-ordinates were retawrned on the seolo;,—
ical map to allow lucalities to be accurately 1ndGicated by six
figure references. The completed geological plan and sections
wer¢ then reduced by photography to a scale of 8 miles to 1 inch
which was acopted as the scale of the final plan.

Photographs covering every aspect of the reconiaissance,
were teken by C.S. Christian, and a number of theii have been
selected to illustrate the technical reports. These vhotographs
appear in a separate folder and reference to those of geological
interest will be found in the text of this report.

1IT. TOPOGRAPIHY .

The rezion lying north and west of Katherine way be
described as a waturely dissected tableland with a maxumun relief
of approximately 1,000 feet. Remmants of the original tablelaud
still exist in the fornm of isolated flat-topped hills along the
main divide aind more extens.ve residuals are found in the Arnhem
Land Plateau and i1n the tablelands svuth of the Daly River.

The main divide¢ runs in a north-westerly directron
through the centrec of the region but swings to the north at the
head of the Adelaide River. The topography, in general, is
mature and in consequence the divides betweea the principal water-
sheas are rarely well defined. The three priucipal topograpi-
ical divisions ave those of the northern plains, the weaste.n plains
and the Daly Raiver basin.
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The nortiaern plains lie between the main divide
and the nopthern coastline and comprise a great arca of flat
or very gently undulating country which extends from the rail--
way line northwere to the sea., In the central portion, the
railwsy linc lies approximately 80 iniles from the coast but
the average elevation is little more than 300 feet. The strcas
flowing northward from the main divide soon lose any scublance
of youth and ar¢ mature or senile over nriost of their course.
The northern plains are bounded on the south by foot hills
which lead back to the ilain divide on which isolated nesas
attain an elevation of 900 to 1000 feet above sea level., To
the east the plains are bounded by the Arnhem Land Plateau
and to the west they are separated from the western plains by
a serias of low ridges which rarely exceed 4O, feet in elev-
ation.

The western plains extend inlaal from the western
coastline for distances up to 62 miles wiere they terminate
abruptly against orominent north-south ridges, The Daly River
traverses these plains for some 5. milecs from the ridges to
the sea and i1ts flow is subject to the tices over the whole
of this distance. Large areas of these plaing drain iawards
into swapps, and rivers, like the Reynolds, have no permanent
channels connecting them with the sea. The southern limit
of the plains is an irregular boundary formed by tablelands
which constitute the divide between thc Daly and the Fitzimauricec
Rivers,

In its upper reaches the Daly River Basin has becn
formed in comparatively soft, horizontal strata. The broad
shallow basin is about 180 miles long and 9J-100 miles wide
and the topography here, though gencerally undulating, has not
reached the same stage of maturity as found on the noprthern
and westein plains. The Daly River and its tributaries are
still agctively eroding a series of low horizontal bars of morc
resistant strata over which the rivers pass in rapids or falls,
The Daly River Busin is bounded by the main divide on the north
and by an incised tableland to the south, but to the east it
merges gradually into the mature upland country south of
Katherine.

IV, GELRERAL GEOLOGY.

A+ INTRODUCTION.

The Northern Territory forms part of the Australizn
Pre~Cambrian Shield and has been a comparatively stable area
since Pre-Cambitian tiiuc. With the exception of the western
seaboard, the couatry to the north and west of Katherine con-
tains the record of only two perioGs of subueirgence since the
Pre-~Cambrian - one during Lower Cambrian and one during Lowep
Cretaceous time. There is no recoird of major diastrophism
sinoe the Pre-Cambrian era and this long period of comparative
stability and practically uninterruptcd erosion has produced
a region of low relief which consists, for the greater part,
of Pre-Cambrian rocks. .

The record of sedimentation includes Older and Youuger
Pre-~Canibrian rocks, Lower Cambrian sediments and a veneer of
Lower Cretaceous dceposits. A geosyncline developed to the west
of this portion of the Territory during Palaeozoic time and the
western coastal area consists mainly of Permian sediments dep-
ogited near the eastern margin of the trough.

The Clder Pre-~Cambrian sediments have heen folded and
metamorphoscd but there is little folding or metamorphism in
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the Younger Pre-Cembrian rocks or in any of the subseguent
sedimentary depcosits, althoush there is evidence of a series
of vertical movements. The only known ilgneous intrusives

are the Pre~Cambrian amphibolites and granites which intrude
the Older Pre-Cambrian sediments. The abssnce of younger ig-
neous intrusives 1s a further indication of the stability of
the area since Pre-Cambrian time. Volcanic rocks occur in
several places but all apnear to belons to the Lower Cambrian
when veolcanic activity was widesnread.

B,  NOMENCLATURZ.

The nomeunclature of rock units has presented a
problem in preparing an outline of the geolozy of the region.
Much of the existing nomenclature was confusing, oartly be-
cause earlier workers had not followed a definite system in
naming units and nartly because some units had not received
formal names. =s~n attem>t has been made to organise nomen-
clature of the northern portion of the Territory hy following
the system of classification and nomenclature of rock units
adopted by the american Association of Petroleun Geologists
and by the United Statss Geological Survey (Bartrum 1936).
This system is widely used in America and has been adooted
by the Bureau of MMineral Resources, Geology and'Geophysics.

In attempting to organise nomenclature of rock units
in the Northern Territory all the formation names apnearing
in earlier i1ecords have been retained, although the classif-
ication of the unit has, in some cases, been changcd in accord-
ance with the rules of the system adooted. BSince geological
data is still very incomnlete the suggested nomenclature is
intended to form only a Iwamework into which future workers
can conveniently build.

This suggested system is set out in the accompanying
stratigraphical teble (Table I.) and the principal changes which
have been made arc discussed in the following notes,

l.  Lower Cretaceous.

The beds were mapped as Jurassioc by Geologists of
the Aerial, Geological and CGeophysical Survey of Northern
Australia in 1936, (Voisey 1939a) but were not formally named.
Barlier workers assigned them to different aces and termed
them Plateau sandstcnes but no formal names were avplied. The
full stratigraphical interval represented by these beds is
not known and they probably include conformable Jurassic sed-
iments at the base. They have a wide distribution and warrant
classification as & group rather then as a formation.

It is difficult to find a suitable formal name since
few of the mesas which the greoup characteristically forms, have
names, but the Mullaman Group is suggested after the Mullaman
Tablelands 5 miles west of Pine Creek, where fairly typical
sections of these beds were described by Rev. Tenison woods
in 1886. The name Darwin cannot be applied to the group as
only the upper porsion is represented in that locality.

The Mullaman Groun can be sub-divided into an upper
part consisting of shales and a lower part consisting mainly
of sandstones with some ccnglcmerates. The shales are well
developed in the Darwin area and the name Darwin formation is
therefcore proponcd for these beds but further saub-division of
the group is left feor future workers. '

2. Permian.

Sediments of Permlan Age were identified by
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Commander 3tokes ncar the mouth of the Viectoria River in 1886
and were subsequently found to continue northward along the
coast to the Daly River, However no formal name or classif-
lcation has apparently been adopted for these beds and the
Port Keats Group is suggested. Portion of the Group is ex-.
posed in the cliffs at Port Keats and boring in this vicinity
has provided details of the stratigraphical succession over
an interval of 730 feet (Browne 1906),

3. Upper Palacozoice.

A Topumatwon of Upper Paliscowoic rocis has been
mapped by the writer to the north of Lount Litchficld in the
western portion of the wcglon but their rclationship to the
Permian strata on the western coast has not been established.
Palaeontological evidence is inconclusive but suzgests that
these rocks which include sandstones, shales and limestones
are either Devonian or Permian in age. These sediments have
been named the Llliott Creek formation, after Elliott Creek
which drains much of the area in which they outcrop and their
relationship to the Port Keats Group, of which they may form
& part, could not be determined during the present survey.

4. Caibrian.,

The only formal name given to Cambrian sediments in
the past 1s tnat of the Daly River Limestones (Vorsey 1939a),
applied to liuestone, shale and sandstone beds in the Daly
River area. =Recent observations suggest that the Cambrian
sediments may be divided into two units - a lower consisting
of limestone, shale and sandstone and an upper consisting
dominantly of sandstones. These two units should be class-
ified as groups rather than formations as subseguent work
will probably enable further sub-~division on both lithological
and palaeontological grounds to be made. The name Daly River
Limestone Group is proposed for the lower and Florina Group
(after Florina Station) for the upper unit.

5. Volcanic Rocks.

Volcanic rocks have been found at Haith River, haude
Creek snd in the Collia Creek areca and have been referved to
as volcanic series (Voisey 1939a). These rocks include lavas
and pyroclastics and may rightly pe termued Volcanics in the
new system of classification. Tnhnese rocks zire therefore re..
ferred to as the Laith Creek Volcanics, tae Lkiaude Creek Vol-
canics and the Collia Creek Volcanics. Scparate names have
been retained for the various outcrops of these rocks because
the evidence for consanguinity is not sufficiently conclusive
for them to be mapped as one unit.

6. Upper Proterozoic,

The sandstones and quartzites of Upper Proterozoic
age have been named the Buldiva Quartzites in the south-
western part of the region by the Aerial, Geological and
Geophysical Survey of Northern Australia (Voisey 1939a). This
name is therefore retained, although the rank of the unit has
been changed from formation to group. These beds are approx-
inately 200 feet thick in the Buldiva area but in other places
they are probably several thousand feet in thickness and rep-
resent a significant period of sedimentation in Upper Protero-
zolc time. Becsuse of similarity in age, structure and lith-
ology they are, tentatively correlated with the Nullagine.
series of Western Australia.
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8, Grenitic Intrusives - There arg many outcrops of gramite
in the region but forsal namnes are suggested only for thetwo
major intrusives, The larger of these lies west of liount
Tolmer and has been named the Litchfield granite after lount
Litchfield where typical outcrops of the granite are found.
The eastern intrusive, which outcrops over a wide area east
of Pine Creek, has been named the Cullen granite after the
Cullen River which lies entirely within the area occupied by
the granite.

b, Brocks Creek Series - A great deal of Getarled mapping
will be required before the folded Lower Froterozoics can be
sub-divided but the work wiich hes been done suggests that
there are no uncoafouriiities within these beds., « classific-
ation of these rocis into three groups was suzgested by the
Aerial,Geological and Geophysical Survey of Lorthern Australia
(Voisey 1939a) end the names Golden Dyke 3aeries, Pine Creek
geries and Muldiva Series were applied. However, until.the
age relationships of these thiree subdivisions canh be estab-
lished it is preferable to regard them as Groups and the whole
gequence as a Series. It is therefore suggested that all of
these rocks be regarded as the Broeks Creek Series with poss-
ible sub-divisions into the above-mentioned three Groups.

The name Pine Creek might have been more appropriate for the
Series but this has been used for a sub-division and should
therefore be retained as such. Sub-divisions of the Pine
Creek Group were also suggested by the Aerial, Goological and
Geophysical Survey of Lorthern Australia but as detailed mapp-
ing could not be undertsken during the present survey the fur-
ther sub-division of the Brocks Creek Series is left for fu-
ture workeis.

C.  BTRATIGRAPIHY.

l, Lower Proterozoic.

as. The Brocks Crcek Series. The Brocks Creek Series
constitutes the basement rock of the northern portion of. the
Territory and outcrops over the greater part of tne region
lying north and west of Katherine. The Serics consists of
folded and intruded geosynclinal deposits which originated as
sandstones with occasional conglomerates, tuffs, shales and
unfossiliferous limestones. These have since begen converted
by regional metamworphisi into silicificd sandstones and tuffs,
quartzites, slates anc phyllitcs. 1o goneral the grede of tae
reglonal metauorphisu is surpewsiun’ly low., Silicifice contact
metamorphic rocuas i1ncluding hornfels and chiastoulite slate g
found in proxuuairty tu tine igneous iatrusives. \

The Berics is estimated by the aenrial, Geolomical \
and Geophysical Survey of Lorthern australis (Voisey 1939a) to
exceed 15,000 fect in thickness and has been Civided into threé
Groups. &0 unconforimities have so far been noted anywhere in
the considerable thickness of sediments. The Goldan Lyke Group,
which 1s apparently the youngest, consists of sandstones, con-
glomerates, guartzites and slates with a total thickness of over
2,000 feet. The Group is intruded by thin si1lls of amphibolite,
The Pine Creek Group consists of slates, sandstones and tuffs, \
and the Muldiva Group comprises quartzites, phyllites and schists.j
However, the wnuldrva Group may repeesent a more highly metamor— *
phosed phase of the Pine Creek Group. The folding of the Golden
Dyke Group apgears more open than that shown elsewhere in the
Series but this probably reflects diffarences in the competengy
of strata and, perhaps, in depth of burial. The strike of the
Series is consistently close to meridional over very wide areas
although dome and basin structures are common in the Golden
Dyke Group.
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The distribution of ithesc threc Groups has nov
been determined out the Uoplden vyke Group outcrops nmainly
between Adelzide “lVG; and Grove Hill along the railway line
and extends south tuv the northern cdge of the Cambrian sed-
iments and north for at least 15 miles. The Pine Creek Group,
as the name suggests, 1s typically developed in the.Pine Creek
ares but it may comprise nearly all the pemdlnlng vutcrops of
the Brocks Creek Series. The sandstones anG slates west of
Adelaide River and south-west across the Daly River appear to
belong to this group, but further to the west and south the
grade of metamorphism noticeably increases and phyllites,
gquartzites and mica schists of the Muldiva Group are found
along the Finniss River and near Fletcher'!s Gully to the south
of the Daly River.

There is sbrong evidence that regional metamorphism
increases west of Adelaide River and .the lower grade metamor-
phics grace into schists and schistose sandstones which occupy
a meridional belt whose eastern margin runs roughly from
Buldiva through the Daly River Police Station to Rum Jungle
“on the Railway line. This zone of intense regional metanor-
phisi: was subscquently intruded and the Litchfield granite
now forms the western boundary of the schistose rocks,

he Brocks Creek Series appears much younger than

the Archeozoic rocks of the Arunta Series found in other

parts of the Northern Territory and may be correlated with
the Mosquito Creek series of Western Austpalla. The higher
~grade metamorphic rocks found in the Finniss River arca might -
be mistaken for older sediments but there is no evidence to
suggest that they are unconformable with the metamorphics of
the Brocks Creek Series to the ecast,

b. Granitic Rocks. Granitic rocks arc wibely disteribu-
ted over the reyion. They intruGe.ine Birocks Creel series
but are older thaa the 3Buldiva Group and are thevefore re-
garded as Lower Pirotcrozoic. There are two major areas of
grenite - one in thc east and one in the west and many smaller
outcrops. The najor intrusives have been naved tue Cullen
granite in the east and the Litchfield giranite in the west,
but no forital names are proposed for the smaller intrusives,

The major intrusives are essentially similar un
uiineral constitution and there appears to be no evidence to
suggest that they belong to different intrusive epochs., The
most comion typc is a mediun—-grained biotite-hornblende-gran-
ite in which hornblende constitutes only a swull percentage
gf the ferro-magnesium minerals. Marginal phases are conmon-
ly porphyritic in quartz, blotite or felspar and more basic
dioritic phascs are found in some places. BSome marginal
phases snow directional structures but in general there is
little evidence of gneissic foliation.

. The Cullen granite is elongated in a north-~south
~direction but it doves not conform closely to the structures
of the Brocks Creek &eries. The contacts between the Cullen
granite and the Brocks Creek sseyries are fairly sharp. Contact
metamorphic types such as hornfels are commonly found but no
extensive granitisation was observed. Pegmatites and guartuz
veins carrying tin and wolfram are found in some contact arcas,
but high temperature mineralisation does not appear to be as
extensive as that associated with the Litchfield granite.

The Litchfield granite is the larger of the two
najor intrusives although a great part of it is now masked by
Palaeozoic and Recent sediments., It forms & long meridional
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area of outcro, conforning with the structural trends of the
Brocks Creek Ssries. The eastern margin is well defined and
the western bouandary is exposed in the vicinity of Fog Bay

but is masked tu the south., The Litchfield granite has been
traced for 100 miles in a north-south direction and is at

legst 30 niiles w.de in the vicinity of the Daly River. Although
petrologically similar to the Cullen granite, the Litchfield
granite seems to have been intruded under conditions of high-
er stress, perhaps consequent on deeper burial. Thc aurecole

of metamorphic rocks shows a higher degree of regional metanor-
phism than found elsewherc in the region and the granite itself
shows directional structures in some contact areas. Granitis-
ation of the intrused rock has also taken place and this is
well shown by the granitiscd schists found on the foreshores

of Bynoe Harbour., High temperature mineralisation is gommon
along the eastern margin where tin-and tantalite-bearing peg-
matites and greisen ocour.

The smaller granitic intrusives are petrologically
similar to the Cullen and Litchfield zranites and are belicved
to be genetically ascsociated with them.

2. Upper Proterozoic - The Buldiva Group.

a. General. The Buldiva Group was first recognised by
the Aerial, Geological and Geophysical Survey of Northern
Australia in the area between Buldiva and Reynolds River,
(Voisey 1939a), but few other exposures were recorded. During
the recent reconnaissance the Mount Tolmer Plateau was found
to consist of sub-horizontal sandstones and quartzites of the
Buldiva Group and a considerable extension of these beds north
. of Blackfellows Creek has been traced on a¢riasl photographs.
The outcrop of the Group is very distinctive in asrial photo-
graphs, nartlcularlJ where the dips are low, and there seeins
little doubt that the greater part of the Arnhem Land Plateau,
which strcectchcs frowm Katherine to the coast east of the Allicator
River, is composed of gently dioping strata of the Buldiva Guroup.
Outliers of this Group, faulted into the Brocks Creek Scries,
have also been 1dentified in air photographs between Burrundic
and the Arnhem Land Plateau. Another faulted outlier of the
roup occurs along Hayes Cresk, south of the Stuart Highway
Map reference U455/270). Part of this outlier was mapped by
the Aerial, Geological and Geophysical Survey of Northern
Australia in 1939, but the map has not been published, 4an un-
conformity with the underlying Brocks Creek Series was recog-
niscd and the quartzite outlier was mapped as Nullagine, Tais
guartzite shows a higher degree of silicification than i1s usual
in the Buldiva Group but the outecrop abuls against a major fault
and may have becn silicified by solutions from that channel.

In the outcrops exposeuw on Lount Toliwer and at Black-
fellow's Creck the Buluiva Group consists mainly of sandstoncs
and guartzites with svile beds of grit ané shales. The sandstones
and quartzites in most pleces show abundant evidence of shallow
water deposition in the form of beautifully nreserved »rijppole
marks, rain prints, sun cracks and some indegteraninable markings
like worm tracis. (gee photo 22(j) 22(f). The sandstones and
quartzites are strongly jointed and, where the dips are low,
orovide a distinctive tessellated pattsrn from the air. The two
dominant Joint planes are close to vertical and commonly trend
northwest-southgast and northeast-southwest. Furthermore sub-
horizontal bedding in conjunction with closa vertical oxntlnn
prgdgces characteristically rugged outerops.{photos 22( g 92(b
22(1

This distinctive Joint pattern and the structures

within the Group constitute the principal evidence for corsel-
ating the beds of the Arnhem Land Plateau with the Buldiva Gioun

®
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(see photos 22(a), 22(b), 22(¢). However outcrops of the
Buldiva Group were inspected by G.4A, Stewart at Connon Hill
near the edge of the Arnhem Land Plateau to the north (Map
referense 635/L10) and these are described as hardened sand-
stones with some guartzites, grits and conglomerates (photo
11 (o) ). Stewart also examined outcrops of the Group in
the Katherine gorge (iap referenee 587/187,) and found gquart-
zites and hard conglomerates, with well-worn boulders, lying
sub-hgrizontally or dipping t0 the north-east at angles up
to 25 (see photo 9 ( e ). Furthermore, the edge of the
Arnhem Land Plateau was examined by the Aerial, Geological
and Geophysical Survey of Northern Australia approximately
28 miles north of Katherine in 1939. The similarity of
these rocks to those of the Buldiva Group was recognised

and the outcrops were mapped as Cambrian on the olan pirod-
uced in the annual Report of the Survey for 1939.

The Buldiva Group, although sub-horizontal in most
places, shows sore steep dips, probably due to monoclinagl
folding, and sharp folds have been observed adjacent to
major faults such as those bounding the Rock Candy liountains
in the Daly Valley (see photo 22 (e) ). The beds expovsed in
the Arnhem Land Plateau commonly show dips which range {rom
sub-horizontal to 30 degrees in a north-gasterly direction.
Theae are in marked contrast to the sharp buckles develoned
against major faults. One such fault is clearly shown in
air photographs in the cliffs on the right bank of the
Katherine River about 12 miles gbove the town. In this
locality strata with a low north-easterly dip have been buckled
against the fault and turned into a vertical position (see
photo 22d). Identical structures adjacent to faults were
observed in aerial photographs along the edse of the tableland
to the north. :

. The moximum thickness of {the Group is not known and
the thickness observed varies consicdeprably with fthe structure
of the beds in relation to dd surfaces of erocsion., JSections
which must aggrepate several thousands of feet can be seen in
the gerial photographs in places where the CGroup has been
folded but no actual measurements have been made.

b. Age of the Buldiva Group. The Buldiva Group was prev-
iously considered as Upper Proterozoic or Lower Cambrian in
Age (Voisey 1939a). The evidence now appnears sufficient to
place the group in the Upper Proterozoic and to postulate
either an intcrval of erosion before the Cambrian sediments
were laid dcwn or a definite overlap of the Buldiva Group by
the Cambrian veds.

In the past the Group was considered conformable
with the overlying Cambrian limestones beeause both Groups
showed comparable dips in the sections examined in the
Buldiva area (Voisey, 1939a). DNo sections were found during
the recent reconnalssance in which the relationship between
the two CGroups could be clearly seecn, The roed to the
Daly River Police Station passes from Cambrian limestone onto
the Buldiva Group (Mep reference 386/275) but here the observ-
er passes from gently dipping limestones on to gently dipping
gquartzite scross a wide zone in which an actuel contact was
not found.

The real evidence of what may be termed a regionzl
unconformity between the two Groups lies in the fact that the
Cambrian limestones arc found in many placcs to vest directly
&n Lower Proterozoic metamorphic or ;ranitic rocks. If the
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.two groups are conformable then the Cambrian limestones must
have overlapped the Buldiva Grous but this supposition appears
untenable when the wide distribution of the Buldiva Group 1is
taken into account.

A point of considerable interest is that the Buldiva
Group appeairs very couparable to some of the strata mapped by
Wade as Lower Cambrian in the Ximberley Division of Western
Australia and in the northern portion of the Northern Territory
(Wade, 1924)., VWade describes quartzites, indurated shales and
siliceous flags with some calcareoug horizons from the Osmond
Range in the Kimberley Division: These sediments underlie
the volcanics which Mathieson and Teichert (1947)) have identi-
fied as lying at the base of the Cambrian. iade describes
well preserved ripple marks in the quartzites as well as worm
burrows and a variety of unidentified fossil markings.

: Wade found guartzites with similar markings in the
Vietoria fivep znd glong the Arnhem Land coast of the Northern
Territory and mapped them as Lower Cambrian. The conglomeretes,
quartzites, grits and shales which Wade deseribes as Lower
Cambrian from Elcho lsland, Cape Wilberforce and from other
places slong the Arnhem Land ocoast appear referable to the .
Buldiva Group which forms the eastern and sovuthern edges of
the Arnhem Land Plateau. Wade mapped this Plateau as ''sand-
gtone of unknown age' but he does not mention visiting the
area and presumably based his conclusion on an older map by
Woolnough (1912).

The work of Mathiescon and Teichert {1947)) in the
Kimberley Division indicates that sediments lying bclow the
volcghics must be older than Cambrian, The quartzites des-
oribed by Wade from the Mount Osmond Range may, tnerefore, bhe
regarded as Upper rroterozoic and, if his corwvelations are
correct, the beds alouag the arnhem Land Coast are of the same
age. This in turn indicates that the Suldiva Group is Upper
Proterozoic and probeably correlable with ¢hne Liullagine scrics
of Western Australia.

There 18 no evidence known to the writer from else-
where in Australia wnich indicates an interval of erosion
between Nullagine and Cambrian sedimentation, although some
erosion of Nullagine sediments before the outpowring of basalt
in the Kimberley Division could be inferred from a geological
section (Section 1) shown in Wade's report of 1924: The appar-
ent regionsl unconformity between Nullagine and Cambrian sed-
iments north of the Daly River therefore warrants closer invcse
tigation. However, the volcanics of the Kimberley Division
which occur between Nullegine sediments and Cambirran limestones
represent a time interval,between the two periods of sedimene
tation. No trace of 'these volcanics has been recorded to the
south in the lacdonald Ranges, and they appear only sporadic-
ally north of the Daly River. If the volcanics are terrestrial
they represent a definite break between Nullagine and Caubrian
gedimentation in the northern portion of australia and erosion
of the Nullagine sediments might have taken place to the north
of the Daly River where the protective covering vl velcanic
rocks was largely absent.

3, Lower Cambrian (?) - Volcanics.

as The Volcanic Roeks. Volcanic rocks have praviously
been recorded from three localities within the region - on the
Edith River ¢y .Maude Oresk in the Katherine area, and at Collia
Creek, south of the Daly River. None of these areas was exanined
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by the writer but two small additional outerops were found.
These three suites of volecanic rocks for which the names

Bdith Creek Veolcanics, Maude Creek Volecanics and Collia Creek
Volcanics are suggested have many features in common and, since
there is no evidence to the contrary, they are considered to

be contemperaneous.

Woolnough (1912) describes the Edith Creek volcanics
as basaltic rocks, ranging from dacites to basalts, accompanied.
by tuff, agglomerate and tuffaceous sandstone. These are fold-
ed into small anticlines and synelines but the predominent dip
is towards the east, Woolnough considered that these volcanics
were underlying the Cambrian strata in the vicinity of Katherine
but Jensen (1915) disagreed with this conclusion and thought
that the volcanics were Permo-Carboniferous. The writer ex-
amined exposures along the main road nortn of Katherine and’
found Cambrian linecstones overly.ns & ferru ,i1nous tuffacevus
sandstone. 1In the serial photosraphs tihis santsteas can be
. traced to the north into the volcanics with wiaich 1t appears
to be intercalated. lLicnce the writcr believes that Woolnough
offered the correct interpretation -nd that thae Ldith River
volcanics underlie the Daly River Limestonc Group. The alr
photographs indicate that on the west these volcanics are
faulted into Lower Piroterozoic metamorphics and on the esast are
faulted against the Upper Proterozoic Buldiva Group which also
dips gently to the east. The topographical relief and the struc-
ture of the Buldiva Group in this area led Woolnough to consider
them as younger rocks overlying the volcanics.

‘Less information is available concerning the aude
Creek volcanics but Woolnough (1912) states that volcanic roclks
can be traced at intervals from Edith River to & point three
miles south of Maude Creek where amygdaloidal basaltic rocks
occur, Purple tuffaceous rocks dipping south-east at 45% are
recorded by Woolncugh (1912) along the Katherine River agbout
L4 miles nortn of Katherine but these are considered to belong
to the Brocis Crcek Series.

The Collia Creek volcanics which outerop in the hcad-
waters of the Fish River near Buldiva are described as gritty
felspathic quartzites passing upwards into tuff and overlein by
porphyritic lavas (Voisey, 1939a). These volcanics rest on the
Buldiva Group and are overlain by liezozoic sediments of the
Mullaman @roup.

. Two very small outcrops of volcanic rocks were mapped
recently -~ an outcrop of basalt which foirms a bar across the
Daly River near the southern end of the RocX Candy Range (Map
reference 375/236) (rhoto 22(k; ) and an outcrop of trzchyte
near the Daly River rocd (Map reference 383/278). Both these
outcrops appear o rest on rocks of tne Buluwva Group but their
relationship to tne Cambrian Limcstonc could not be determined.

b. Age of the Volcanics. The Age of these volcanic rocks
has been a source of contention for many years and the fisld -
gvidence is still not sufficient to establish thelr age beyond
douwbt. However, it is suggested that all of these volcanics are
of Lower Cambrian age and that they overlie the Buldiva Group
and underlie the Daly River Limestone Group.

The evidence for this may be sumiarised as follows -

In the first place all of the volcaaics rest on Pre-
Cambrian rociks of either the Brocks Oreek Scries ovr of the
Buldive Group and have not been found overlying Cambrian Lime-
stone or zny younger deposits.

In the second place the volcanic rocks aprear 10 de
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genetically zssociated with.the extensive volcanies found to
bhe south and typically developed in the Kimberleys. dJcnsen
recognised this and suggested a correlation in 1915 (Jensen,
1915). However, he placed the volcanics in the Permo-Carbon-
iferous, partly from his own observations of the outcrops of
volcanic rocks between the Upper Daly River and Tanami to the
south, and partly from old reports, including one by Hardman
(19035, in which the age of the volcanics in the Kimberley
area was considered to be Devonian or Post Devonian. Howecvenrn,
since 1915 it has been established that the wvolcanics in the
Kimberleys underlie the Cambrian limestones and Mathieson and
Teichert (1947) placed these volcanics in the Lower Cambrian -
between the Cambrian limestone and the quartzites of the Mount
Osmond Range which are regarded as Nullagine.

A vperusul of Jenson's renort in which he considered
the volcanics as younger than the Cambrizn limestone shows
that the outcrops he described in 1915 fyrom south of the Daly
River were very similair to those found in the Limberleys and
he may have been mislead by the faet that the volcanics are,
in places, topographically higher than the limestones which
overlie them because ol the basin structures developed by
folding subsequent to the deposition of the limcstone.

It seoems therefore that the Lower Cambrian volcanics
of the Kimberley region can be traced to the north almost to
the Daly River itself, and hence, very substantial evidence
will be reguired before the volcanics of the Katherine and
Daly River areas can be reasonably considered as younger than
the extensive volcanics to the south.

However, vulcanism was apparently much less extensive
in this northern area and regional evidence suggests that sim--
ilar conditions applied to the east and south~sast, since Lower
Cambyian volcanics are not represented at the base of the
Cambrian sediments in north-western Queensland, The Ldith River,
Maude Creek and Collia Creek volecanics and the two small outw-
crops of volcanic rocks in the Daly River basin are therefore
congidered to represent isolated ouvtbursts of vulcanism in
Lower Cambrian time, :

ht Cambp

e __Ggneral - The Canibrian sediments lie entirely within the
Daly River watershed, in the southern part of the region. Iko
details of the segquence have been established but the sediments
appear divisible into two Groups, the Daly River Limestone Group
and the Florine Group. These two divisions of the Cambrian
were reeognised in the field but there is not sulficient data

to map the Florina Group with any accuracy. However, a very
approximate boundary is indicated on the map for the benefit

of the soils and pastoral work and this boundary will doubtless
require considerable modification,

The Cambrian sediments in this rezwion lie in a struc-
tural basin to which the name Daly River Basin may be applied.
Course basal phases are apparently lacking which suggests that
the sediments were deposited in a quiet transgressive sea.

». _Daly River Limestone Group. This lower group consists of
limestones, sandstones, ferruginous sandstones and shale. The
basal beds appear to be unfossiliferous but a Girvinella hori:ie-
on has been found higher in the CGroup. These sediments dip

at very low angles and have been gently folded. Outcrops are
comparatively few so that no estimate of thickness can be made
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without more detailed structural and stratigranhical work.
Sediments near the base of the Group are well exposed in a
section at the foot of a mesa on the Tipperary Road (Map
reference 420/275). At this point about 150 feet of alternating
flaggy silicified limestone and sandstones are exposed. The
sandstones are soft and unaltered and are largely composed of
the fine angular guartz grains which are characteristic of
the sandstones of this Group. These beds rest on the Brocks
Creek Series, although the actual contact was not observed. A
close search failed to reveal any fossils, and the lower por-
tion of the Group, here and in other areas such as Katherine,
appear to be unfossiliferous. Further south, along the Tipp-
erary Road, some 9 feet of marls are exposed on the bank of
Station Creek (Map reference 410/260). These are higher in
the sequence and may contain fossils although none was found
on this occasion.

The only fossils found in the Group came from a
limestone horizon outcropping 5 miles south-west of Tipperary
Station where the rock weas_almost entirely composed of Girv-
inella (photo No.22e). A similar occurrence has been des-
cribed by Voisey (1939a) from near the head of the Fish River
south of the Daly and if this proves to be the same horizon it
will be a useful key bed in the Daly River Limestone Groupe
It probably lies in the middle or upper portion of the Group
and appears to be several hundred feet above the bass.

The strike of these sediments varies but 1is generally
northwest-southeast in the Tipperary area and, although gentle
folds are apparent the general dip appears to be to the south-
west at angles which range from 2 to 10 degrees.

Although individual horizons are not vey thick the
limestones and sandstones of this Group »provide good aquifers
and the apparent basin structure suggests that artesian water
may be obtained from the central portion of the Daly River
Basin. The Buldiva Group underlies much of the DBasin and the
sandstones of this Group should also contain water.

cs_The Florina Group - This Group forms the upper part of

the Cambrian sediments and consists very largely of sandstones.
Some thin beds of limestone may be present vut fairly soft send-
stone appears to be the predominant rock type. In aress occ-
upied by the Florina Group the soils are sandy and appear not

to be calcareous. These sandy soils can be traced westward

into the centre of the Daly Basin between the Douglas and .
Dely Rivers. In this locality the ferruginous sandstones and
shales on Gypsy Creek (Map reference Ll1/238) may lie near the
base of the Florina Group (see photos 22(m 22(n¥ )e

Sandstones of the Florina Group form flat-topped hills
in the vicinity of the Daly River, below its confluence with
the Flora, and these hills are remnants of an old land surface
on which Mesozoic sediments were eventually deposited. For
this reason they were classed with the "Tableland Sandstones"
and mapped as Permo-Cegboniferous by Jenson in 1915.

d. _Comparison with Cambrian Sediments_in /estern Australia

and Queensland ~ The Cambrian sequence in the Kimberley
Division of Western Australia has been worked out in some de-
tail by Matheson and Teichert (1947). They divide the Cambrian
sediments into two conformable Series -~ the Neari Scries over-
lain by the Mount Elder Series. The Negri Series consists of
limestones and shales, some of which are fossiliferous, and

the Mount Elder Series is compsed largely of sendstones. Teichert
has reviewed the palaeontological evidence for the age of these
Cambrian sediments and places the Negri Series in the Lower
Cambrian,
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The sedimeunts of the Daly River Limestone Group
appear comparable with.the Negrl Serles and are, therefore,
regarded as Lower Cambrian and the Florina Group appears
equivalent to the Mount Elder Series.

The oldest Cambrian sediments known in North-
western yueensland occur at the base of the Templeton Series
(named after the Templeton River) and consist of sandstones,
siltstones, cherts, and non-calcareous sediments (Bryan &
Jones, 1945;. 'fhe oldest of these sediments are referwved to
the upperiiwost pcrt of the Lower Cambrian. The Templeton Series
is developed to the west on the Barkly Tablelands, but it is
here repnrcsented by a limestone facies., It is therefore
likely that the Daly River Limnestone Group can be correlated
with at least a part of the Templeton Series of Queensland.

5. Upper Palaeozoic.

a. Permian - Port Keats Group - Sediments of the Port Keats
Group outcrop in a belt along the western seaboard of the region
south of Port Blazes In the latitude of Mount Grecnwood the
belt extends inland for about 4O miles and to the south the

belt appears to be even wider., In some Dlaces these sedinments
are masked by recent alluviygm and by nesas foried in Liesczoic
sediments but they outcros consistently in the headlands south
of the mouth of the waly River.

Peraian fossils were firvsth founc by Coumanceir Stokes
near the mouth of the Victoria River in 1836 and thae nutcrovs
here and at Port Keats were subsequently Cescribed by Srowne
in .)1905. Browne states thatthe rocks at Fossil dead consist
of sandstone, shale and sandrock and provide the most typical
section of the beds. These lie alnost horiuontally but show
a tendency to dip westward. Bores were subsecuently put down
at Port Keats to test for coal seams and thesc established the
following sequence of beds (Browne, 1906).

Surface
Feat

Micaceous sandstones and shales with a little
coal between 360 and 362 feet from the top L20

Micacecvuws argillaceous shale slightly carbon-
aceous 1n part and containing Estheria L3

Green ané¢ blue fossiliferous arenaceous shale
with bvlue zrgillaceous sandstones 112
Fossilifeirous Holyzoan limestones 9
Sandstone 30
Pyrites and fossiliferous limestone 16
Blue sandstone, etc. oL

Black carbonaceous shale with Glossopteris

and Noeggerathiopsis. _6
730

During the wrecent reconnaisszince au attemyst was
made to reacia the ccagt at Redelifl, wshica lies south of
the Daly River, but tie coastal plains proved too wetvr and
the party was obliged to turn back when 8 miles from the
coastline. The Port Keats Group ian fthis area occupies low-
lying, very gently undulating country (photo 8(a) ). Verny
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few outcrops could be found but the composition of the soils
indicated that sandstone was the precdominant rock type. The
only good exposure of the group was found at the base of liount
Greenwood under a cap.ing of kesozoic strceta. The sectvion
showed approximately 130 feet of sandstone with lnterculations
of sandy shale but a careful search falled to reveal any ident-
ifiable fossils. iost of the sandstoned ind particularly those
exposed at the base of the section were noticeably friable and
appear comparable with the "friable sugary sand-rock' which
Bowne (1905) describes from Fossil Head. The beds at liount
Greenwood were striking north-west and dipping south-west at

low angles which averaged approximately 50.

On the geological plan, an outcron of the Port Reats
Group is shown between Anson and fog Bays, north of the Daly
River, One traverse was made across this area but most of the
outcrops cousist of laterite and the geology is based on soil
interpretation. The underlying rocks are apparently shales,
sandy shales and sandstones. Argillaceous roclk appears pred-
ominant and soime of the shgles are calcareous particularly in
the western jart of the area. Fragments of shales and sand-
stone were found under a laterite in one locality near the
western edse ol the srea but thse gave no clue to structue
and contained no palaeontological evidence beyond occasional
worm tracks. The age of the sediments in this area is, thaere-
fore, in doubt but they have been provisionally mazoped as Perii-
ian because of their lithology ané geographical position.

b. Elliott Creek Formation. - Sediments of the mblliott Creek
Formation occupy a gently undulating terrain to the north of
Mount Litchfield. The formation includes a succession of
apparently thin beds of sandstone, shale and limestone which
lie horizontally in most of the outcrops examined., OQutcrops
are infrequent and geological information was based on auger
hole samples over the greaker part of the traverse made across
the formation,

The vasal bols are herdened scnCGstune overlain by
brown somewhat flag:y rocks which cre very similar i1n abpear-
ance and grain-size tu sandstones of the Daly River Liuestone
Group. Shalcs, sandstones and limestones appear anilgher in
the sequence and these appear to alternate and provide nmany
changes in soil across the gently undulatin; terrain. Only
one bed of flaggy limestone was found in outcrop and this app-
eared to be 2 to 3 feet thick (see photo 22(p) )+ The bed
ley honrigzontally but had been extensively weathered and &id
not form continuous outcrops. Soue oubtcrops showed maricings
wnich strongly resembled the remains of coral. Miss Crespin,
Conmonwealth Palaeontologist, has examined specliens from this
outcrop but has found no conclusive evidence of the age ol the
limestone although it is considered to be Upper Palaeozoic
and possibly vDevonian. The thickness of the Zlliott Creek
Formation cannot be estimated but most of the outcrops appear
to be apuroximetely horizontal and if this is s0 a thickness
of less than 530 feet is indicated.

The stratisraphy of the western portion of the
region sugrests that the Elliott Creek Formation is Permian
but additional fiecld and palaeontological work will be
required to establish the relationship of the Elliott Creeck
formation to the Port Keats Group.

6. Mesoz0icC.

Mullaman Group ~ Sediments of the Mullaman Group outcrop in a
narrow belt along the north-west coastline in the LDarwin area
and in flat-topped hills in the higher country to the south

end south-east (see photos 10 (a) 16 (b) ). The CGroup way be
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divided into at least two portions -~ an upper portion consist-
ing mainly of shale and sandy shale bearing Lower Cretuceous
fossils to which the name Darwin formation has been given and
a lower portwon which coasists of sandstones and basal con-
glomerates., 1w formal name is proposed for these lower beds
since their relationship to the overlying shales has not been
adequately aefined and conseguently the sediments of the
Mullaman Group have been mapped as one unit.

The lower beds of the Group appear to be fresgawater
lacustrine deposits of Late Jurassic or Karly Cretaceous age
and may represent passage beds in that they appear to pass
upwards into marine Lower Cretaceous shales. Voisey (1939a)
found plant fossils near the base of the Mullaman Group in
the Buldiva Area. These were in situ and included Otazamites
bengalinsis which has been found only in strata of Jurassic
age in Australia, although fairly abundant in both Tirarassic
and Lower Cretaceovus formations in other slaces. No plant
fossils were found 1n other localities duriag the limited tive
which could be devoted to the search for theu. However, there
is evidence that sandstone and conglouierates occur at the base
of the IMullawnan Grouos over & very wike avrcec, in the central,
southern and souti-costern parts of thc region ana this suggests
that fresh weater lakes developed in these crecas towaris the
close of Jurassic o at the beginning of Crctacevus time, A
section described by Jensen (1914) at Boorooloola includes an
uppermost formation containing fossilised wood which may well
represent the lower bed of the Mullaman Group and Whitehouse
(1945) records a fragment of quartzites bearing Otazamites
from the Barkly Tablelands. There is little evidence of thcse
lower beds under the Cretaceous sediments in the Darwin area
and it is doubtful if they are represented at Lount Greenwood
to the south and this suggests that a westerly or north-westerly
1imit of the lacustrine sediments lies betwecn ~delaide Rivexr
and Dgrwin,

Lower» Cretaceous sediments were fivrst described from
the Darwin area by Brown (1906) and the palaeontology was Ges-
cribed by Etheride (1906). The beds originally consisted of
fine shales and sandy shales resting unconformably on the folded
Brocks Creek Series. In some places beds of grit or fine oon-
glomerate occur at the base of the foimation. The greatest
thickness observed in the Darwin area amounts to sbout 40 fect
and the total thickness of the formation in this area 1s prob-
gbly> 1little more than 53 feet.

The original shaly sediments have been extensively
lateritised and the upper layers converted into a tough fine--
;rained rock to which the name porcellanite hes been applied
Voisey 1939a) f{'Magnesite" of Tenison Woods.) The rock is
usually white, yellow brown or mottled depencdent on the dist--
ribution of liwonite--staining. The thickness varies and up
to 30 feet of this mateovial 1s exposed in sections in the
vieinity of Darwin (photo 10(e) ). This gorcelianitc 15 con-
sidered to be of pceulogical origin anc represents the 3o or
lower pedological ncuwizon formed Guring lateritiscetion of a
Tertiary land surface. Movement of silican and xron took plcce
during this process and the shales were lsached of iron but
cemented by redeposited silica. The so1l cover and the upper
soll horizon of massive laterite we.e eveantually ramoved by
erosion and the porcellanite exposed as = form of duricrust.
The porcellanite is therefore not a stratigraphical horizon
although it behaves as one in most places because the strata
are predominently flat., The extent to which the porcellanite
is traensgressive will not be known until detsils of the Lower
Cretaceocus seguence are worked out. The soucce of the readily
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soluble silica is not known but theire seems to be a close
connection between radiolarian shale and porcellanite and it
appears likely that the radiolaria have themselves provided
the silica. The porcellanite is very widespread and radio-
laria have been found in specimens of the rock in widely
different localities. It seems significant that the only
outcrops of Lower Cretaceous rocks upon which a cap rock of
porcellanite was not found were those in the vicinity of Fog
Bay where the sediments were more arenaceous than those in
the vicinity of Darwin and where radiolarian shales have not
been identified (photo 16(a).

G.A. Stewart believes that the texture of the
parent msterial was an important factor in the formation of
porcellanite and he suggests that it was formed in shales which
were intermediate in texture between the coarse sandy phases
and the fine clay materiagl. The pedological processes in-
volved in the formation of porcellanite are discussed by
G.A. Stewart in his report on soils.

The Darwin formatlon is found occupying flat~topped
hills south and east of Darwin (photos 10(a), 10(b) ). These
mesas owe their characteristic sharp profile to the porcell-
anite which forms a tough cap rock over the underlying shales
and sandstones. There is little doubt that porcellanite was
formed only in shales of the Darwin formation and Lower Cret-
aceous radiolaria  have been identified by Miss Crespin in
porcellanite from Darwin, Buldiva and from mesas between Pine
Creek and Adelaide River. A cast of Dimitabelis has been
identified by Miss Crespin in a specimen of cap rock from
Mount Greenwood, Marine fossils of probable Lower Cretaceous
age have also been found at Yeuralba north-cast of Katherine.

The thickness of the outliers of the Mullaman Group
mapped from air photographs on the arnhem Tableland is prob-
ably less thgn 100 feet. The cap rock has been eroded off in
some places bul is present in others and hence the Darwin
formation is almost certainly represented (see photo 22 (a) ).
The characteristic outcrop of the cap rock becane the prin-
cipal criterion of rocks of the Mullaman Group in extending
the mapping by air photographs and outcrops of this Group
have probably been misaed in areas where the cap rock has
been eroded away.

The maximum observed thickness of the Mullaman Group
was approximately 210 feet in a mesa south-east of Brocks Creek
(Map reference L6L/267) .

In this section the Group consists of sandy sediments
with at least ovne conglomerate bed toward the base. The upsr
20 feet consists of white or buff coloured porcellanite over-
lying two feet of conglomerate. The porcellanite shows a ten-
dency to develop vertical cracks like columnar jointing but
traces of bedding could be seen in the material and this lay
approximately horizontal. The lower portion of the section
was covered by detrital material and the detailed sequence
could not be established.

At Liount Greenwood the upper 90-100 feect of sediments
probably belong to the Mullaman Group and consist of 70 to 890
feet of shales and sandy beds overlain by 16 feet of porcell-
anitic material which includes an interpolation of ferruginous
sandstone. The sandstone bed is horizontal and shows little
alteration by pedological processes.
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7. Igrtiany gnd Guaternary Laterites.

areas of laterite have been delineated on the

geological plan wherever possible on account of their import-
nee in soil i1nterpretation but the underlying parent rock

18 indicated in all laterite areas. The extensive agreas of
laterite all lie in the northern and north-western parts of
the region because in these areas the landscape is more
mature and the rate of erosion comparatively slow. Laterites
and partly formed laterites are found in many localities and
at various levels in other parts of the region but are not suff-
leiently extensive to appear on the plan.

The laterites have been fully described by G.A. Stewart
in his report on soils but the two main divisions may be men-
tioned here. The laterites capping the Darwin formation along
the north-west coast are considered to be Tertiary laterites.
They were formed during Tertiary time on a low~lying land sur-
face which was eventually uplifted and partly eroded in Pliocene
time. They are contemporaneous witi the porcellanite and belong
to the same soil profile (photo 13 (c) ). PFurther inland, on
the mesas, these latecrites have been removed, for the most part,
but remnants of theu. in the form of pisolitic ironstone gravel
can be found overlying porcellanite.

The laterites shown overlying granite and Lower Prot- .,
erozoic rocks are post-uplift laterites which formed in Pleis-~
tocene and Recent time. These occur at various levels and
formed wherever geology and topography were suitable over guff.-
foient intervals of time. These laterites masked all outcrops
in mosat places but the character of the underlying roeck gould
he deduced from an ezamination of lateritised material obtained
fpom auger holes. ’

8 Pleistocene and Recent Deposits.

Pleistocene and Recent deposits consist mainly of
river and coastal plain alluvials which occupy large areas of
the northern ang western plains. The marine coastal plains
are the more extensive of the two and extend inland for many
miles along the valleys of the principal streams (photos 11(a)
11(b) ). They consist of mud and fine sand deposited in
drowned river valleys. These resulted from the last signifi-
cant submergence of the coastline which Browne (1945) places
toward the close of Pleistocene time. Well preserved crayfish
ere found in these estuarine deposits at several places around
the coast.

The rise in base level conseguent on this submergence
caused oxtensive alluviation along the river channels inlané
from the estuaries ana some of thesse stream alluvials on the
northern plains are sufiiciently extensive to appear on the
geological map (photos 2(a;, 2(b). These alluvials counsist
largely of fine sand and silt with sowe gravels at the base
of the deposits. The thickness and size of the gravel under-
lying the alluvium probably increcases upstrcecam toward the
head waters whe:ie erosion is still active.

In Mid-Recent time the final eustatic movement took
place and sea level fell about 20 feet to expose the estuarine
deposits and slightly rejuvenate the lower courses of the
gstreams. The exposed estuarine deposits became the coastal
marine plains and these carry raised beaches and shell remains
for some miles inland from the piesent coast line. ,
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Eustatic novements in Pleistocene and Recent time
produced a series of coastline oscillations (Browne,1945)
and the deposition and subsequent exposure of the marine
coastal plains have been referred to the latest of these
movements - a submergence which Browne places at the end of
the Pleistocene followed by an emergence in Middle Recent
time. More detailed mapping in the region may provide evid-
ence of some of the earlier Pleistocene oscillations which
cannot be satisfactorily traced at present.

Some small lakes were formed by valley constric-
tion during the present cycle of erosion. Conglomerates and
sandy sediments were deposited in these and eventually removed
or partly rcumoved by stream erosion. Remnants of Recent con-
glomerate were noted at the head of the Margaret River, 5 miles
south of Grove Hill and similar lacustrine beds were observed
in the banks of a small stream between the Douglas and Daly
Rivers (Map Reference LL45/242).

-V, STRUCTURAL GEOLOGY.

A, FOLDING.

The only close folding found in the region was noted
in beds of the Brocks Creek Sories and some details of these
structures have been published in reports of the Aerial, Geological
and Geophysical Survey of Northern Australia.

Both the Buldiva Group and Daly River Limestone Graoup
show some degree of folding but there is not sulfficient data
to determine whether both these Giroups were folded together
after the Cambrian sediments werc deposited o whether some
structures in the Buldiva Group are referable to Pre-Canlbrian
movements. Certainly both Groups have been subjected to similar
broad folding movements although the pronounced jointing and
monoelinal folding observed in the Buldiva Group aspear to rep-
resent stronger forccs than those responsible for the Jjointing
and folding of the Cambrian beds. :

The structure and distribution of the Buldiva Group
suggests a pattern of very broad domes and basins. Basin struc-
tures are apparent in the Daly River area where dips are to the
east or south and on the Arnhem Land Plateau where the beds
dip consistently to the north~east. The sediments were apparent-
ly arched between these areas and remnants of the domal structure
are preserved near Hayes COreck and south of Adelaide Rivere The
distribution of Upper Protervzoic and Cambrian sedinents in
the vicinity of Hayes Creek suggests that folding and some
erosion of the Buldiva Group nay have taken place before Can-

- brian sedimentation but further field work will be required
before the seguenee of events can be established.

B. FAULTING.

Prominent faults encountered in the field or ident-
ified in aerial pnotographs are shown on the geological plan.
Some of these can be referred to the Late Tertiary uplift and
other unmineralised faults which traverse the Brocks Creek
Series or the Buldiva Group are probably nod younger than early
Paleozoic. On the Arnhem Land Plateau the faults against which
the Buldiva Group is buckled, probably belong to this older
Group. .

The most prominent faults in the area were associated
with the Late Tertiary uplift and are mavied by strong topograph-
iogl expression and, in plaees, vy hot springse.e The most prou-
inent of these bounds the western edge of the hount Tolmer
Plateau and trends a little west of north for at least 50 miles.
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Upper Palaeozoic beds of the Elliott Creek formation and over-
lying Mesozoic sediments are down faulted against the Pre~
Cambrain rocks exposed on the Tolmer Tableland. The attitude
of the Mesozoic beis on either side of the fault suggests a
throw of at least 100 feet. Another prominent nornial faultd
trends in a north-westerly direction normal to the Douglas
River some 30 miles above its confluence with the Daly. Here
Cambrian Limestones on the south-west have been faulted down
against metamcrphics of the Brocks Creek Series.

Hot spirings occur in many places; particularly in

- the Daly River basin and all those encounteired were associated
with limestone and, worobably, with faults.

Vi, GEOLOGICAL HISTORY.

Archeozoic rocks have not been identified in the
northern portion of the Territory and the geological history
of the area opens with the deposition of the Brock's Creck
Series in Lower Proterozoic time. This thick series of
marine sediments was deposited in a great geosyncline which
probably extended to the south and west into north-western
Australia where the Mosquito Creek Series appears of comparable
age.

The Brock's Creek Series was subsequently folded and
intruded by granite. Folding and intrusion of Brock's Creek
Series provided the only evidence of major diastrophism in the
region whicn nas maintained a rcemarkable degree of stability
since Lower Proterowoic time.

Uplift and a considerable period of erosion ensuad
until the area was again submerged and the sandstones of the
Buldiva Group deposited. The Buldiva Group was probably many
thousands of feet in thickness and consisted mainly of sandy
sediments deposited in the Upper Proterozoic Sea beneath which

‘vast areas of the Australian continent were submerged. The
Buldiva Group rests with a marked unconformity on the Lower
Proterozoic rocks which appear to have been reduced to a pene-
plain before the Upper Proterogoic marine transgression.

The depusrtion of the bBuldiva Croup was followed by
isolated outbursts of vulcanism in early Cambrian time and
this in turn by the deposition of limestones and sandstones in
a quiet transgressive Lower Cambrian 3ea. The relationships
between thesc transgressions is obscure, but there is a sugges—
tion that a period of uplift and erosion may have intervened
between the deposition of the Buldiva Group and that of the
Lower Cambrian sediments. ‘

The uplift which followed Cambrian sedimentation
was accompanied by little deformation and conseguently the
Lower Cambrian sediments show little alteration and very
gentle folding.

In the liorthern Territory this uplift ushered in a
period of reumariable stability which has extended, with only
minor interruptions, from Cambrian to Recocent Time. A4S a
result of this stability, the area has remained one of com-
paratively low relief over the greater part of this period.

The fact thot the Cambrian sediments were not entirely removed
during the long Palaeozoic era, despite the apparent lack of a
protective covering, implies that the relief of the area was
never high for any considerable period of time. The Lower
Cretaceous land surface represented by the surface on which the
sediments of the Mullaman Group now rest included large areas

of comparatively soft Lower Canbrian sediments in the Daly Basin



224

which were not to be extensively eroded until 1ate in the
Tertiary era.

E. -ever, active sedimentation touk plece during the
Palaeozoic in the dast Indies geosyncline to the immediate west
of this region and the fringe of Upper Pulaeczolc sediments
along the western coast suggests that, Guring much of relaeo-
zoic time, the northern portion of the Territory remained a
low-1lying stable block which formed the castern wmargin of the
East Indies trouzn.

. The Upper Palaeozoic sea probably reached i1its great-
est esastern extension during Permian time when sediments of
- the Port Keats Group were deposited. The margin of the geo-
gyncline moved westward after the deposition of the Permian
sediments and by the end of the Jurassic the regilon was appareunt-
ly a peneplain cut in Pre-Cambrian, Lower Cambrian and, to the
west, in Permian rocks.

Cliff sections along the north-western coast provide
some interesting evidence of the nature of this Mesozolc land
surface. Remnants of laterite were found at ‘the base of the
Darwin formation at Point Charles (photo 13(a) and although
these could belong to the Tertiary laterite profile, they appear
to be older than the Darwin formation. The laterites rested
on leached and kaolinised Pre-Cambrian metamorphics which are
characteristically found beneath the Darwin formation along
the north~-west coast. These remnants may indicate that the
climate prior to the narine transgression in the Lower Cret-
-gceous must have been conducive to lateritisation with high
rainfall,

The sandy beds at the base of the Mullaman Group
suggest that fresh water lakes @eveloped in the central east-
ern and southern parts of the area at the end of the Jurassic
or at the beginning of the Cretaceous, but the norsth-western
portion of the region was not eflccted until s epleric sea
submerged the entire area in Lower Cretcceous time. PFPine-
grained sediments including radiolorian shales were deposited
in this sea which can be traced cecastward of Katherine and may
have been continuous with the great Lower Cretaceous seca which
covered much of Queensland.

The Mullaman Group includes the latest marine sed-
iments of any conseguence in the northern portion of the
Territory. The Mullaman Group was probably never very thick
and the maximum thickness of the present exposures beneat“ the
Tertiary land surface i1s little more than 200 feet, The iact
that this Tertiary pencplain in the northern part of the
Territory was cut solely in sediments of the Mullaman Group
clearly suggests that the uplift in Mesozoic time must have
been slight and comparatively even.

Thus the cycle of erosion which was initigted in
Cretaceous time and continued without interruption until the
late middle Tertiary began with a fairly flat low-lying land
surface which presented 1little scope for erosion. Under con--
ditions of high rainfall and with a substratun of soft sandy
shales conditions for lateritisation were ideal and a very
deep laterite profile was developed. The so-called “po:cell—
anite" of the Darwin formation was formed as a soil horizon
below this Tertiary land surface. The toughness of this
material pleyed an important part in the ensuing cycle of
erosion and little would remain of the Mullaman Group if it
were not for the protection afforded by this fossil soil
horizon. )
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The final movements which initiated the present
.eycle of erosion cannot be asccurately plcoed but provably
occurred in Late Miocene or Pliocene time and were probably
synchronous with late Tertiary folding in New Guinea and
with Late Tertiary uplifts in other parts of Australiae. The
present position of the porcellanite. representing the older
land surface provides a useful clue to the nature of the
late Tertiary uplift. The movement probably took place
gradually over a considerable period of time and the prin-
cipal structure was a broad warp, made somewhat irregular by
normal faulting, by which the o0ld surface was warped up-
wards to the south-south-east. (Seé Geologieal Sections).
The maximum clevation appears to have been attained in the
vicinity of Pine Creek, as the porcellanite cap rock is
lower to the south, across the Daly, and to the south-east
near Katherine.

Vil GuOkORrHOLUGY o

At the cormmencement of the present cycle of erosion
the region had a low but definite-relief and it is possible
to trace the development of the three main topographical
divisiong~ the northern plains, the western plains and the
Daly River Basin,

- All the stream erosion below the level of the
porcellanite has occurred since late Tertiary time and some
idea of the amount of erosion can be obtained from the sec-
tions accompanying the geological plan.

&e  NORTHERN: PLAINS.

- The development of the morthern plains is the
easiest to trace. Consequent streams dsveloped down the
slopes of .the warped Tertiary surfaces. ' Thgy probably run in
a north-north-westerly direction. at .first and slowly cut -through
the porcellanitec and entered the Lovier Proterozoic rocks below.
The dominant.north-south structure "of the Brocks Creek Series
then determined the drainage pattern and produced a noirtherly
flowing river system. ‘This structural control is still evid-
ent in the upper portions of the rivers which flow north-west
from the main divide. With the advancing cycle the outcrops
of the Mullaman Group became an-incised tableland and even-
tually this was converted into isolate "doabs' by headward
erosion - of the streams. In Pleistucene time the northern plains
reached an advanced stage of maturity with a wide distribution
of laterite particularly in the northern portion where active
erosion had almost ceased.  Laterites had alsu formed in areas
to0 the south wherever the locel topography and geology were
suitable. s .

The principal features which allowed maturity to be
reaey-2 - aviclrly “sre - the northerly slope of the terrailn
before ~mnsion commenced; high monsoottal fainfall; * the deep
leaching of much of the old erosion surface underlying the
Mesozolc rocks and 'the fact that the rivers could follow the
northerly  structural trend of the Brocks Creek Series with

few barriers to hold up erosion. The sandstone and quertzites
of the Buldiva Group had apparently been removed from this arer
before Cretaceous time with the exception of one or two infaul-
ted blocks which now form .outliers towards the western . edge

of the plains. '

The final stages of development of the northern plains
were brougint about by esustatic movements which affected all
the Australian Cont;nent in Pleistocene gnd Recent time. A
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considerable rise in sea level submerged the fringe of the
mature northern plain and drowned the valleys of the »rin-
cipal rivers. Sand and mud were deposited in these broad
shallow estuaries and the rise in base level caused alluvia-
tion of stream channels for meny miles to- the south. dea
level then fell about 20 feet during Recent time and this ex-
posed the wide silted estuaries which now form the coastal’
marine black scil plains. The streams were slizhtly re-
Juvenated and carved new channels throush their slluvial den-
osits and through the new esturine »nlains to the sea. Raised
shallow beaches, sand dunes and marine benches are found .
everywhere along the Northern Territory coastline and orovide
abundant evidence of this latest marine recession.

B, WESTERN PLAINS.

The development of the western plains followed much
the same pattern. HIaturity was reached guickly in this area
because of the down faulting of the western block; the orig-
inal slope of the terrain and the softness of so much of tho
rock beneath the Mullamen Group, In addition, considerable
areas of the Tertiary peneplain may not have contained a
fully developed porcellanitic substratum.

The rise in sea level in Pleistocens time flooded a
great area of these plains causing alluviation JTuriiher inland
and the dumpin~ of great nuantities of sand along the foot of
the Tolmer fauliscarn. -The subseguent fall in sea level crea-
ted great areas o black soil plain and swamp and rivers such
as the Reynolds have not had sufficient fall to cut chaanels
through to the sea.

C. THE DALY RIVER SaSIN.

. South of the moin divide, consecuent streams Henet-
rated the hullaman Group into the Lower Camvrien sediments.
These rocks in themselves did not orfer ~reat resistance to
erosion but their sub-horizontal attitude prevented the streams
from maintaining their channels in the nost favourable sirata
as they could in areaes of folded Lower Proterozolc rccks. Thus,
erosion within the Daly River 3zsin has been held up in many
places by hrrizontal bars which have imvosed temporary base
levels on the streams eroding them. Several low bars formed
by tough limestone and in one place by basalt are still evident
in the channel of the Daly River itself. Perhans the nrincip-
al reason why the Daly River 3asin has not been mure extensively
eroded is that a barrier of tough Pre-Cambrian rocks lies normal
to the course of the iver Tor many miles downstream from the
Rock Candy Renge. Both the quartzites of the Buldiva Group and
~the metamorphics of the Brocks Creel Series strike approximately

north and south and they presented & formidable barrier. The
Daly River swin s sharply to the north ané north-west against
the quartzites of the buldiva CGroup and has been forced to follow
structure in the series of gorges cut through to the western
plains., '

The Paly River Sasin is still being actively eroded and
has not reeched the same degree of maturity as found to the west
and north. :

VILL. _ ECONQMIC CGEOLOGY.
A.____INTRODUCTION.

In this section of tue rerort the »resent vosition of
the mining industry in the region is summerised end some comm-
ents made on the future prosnects of mineral development. Some
notes on underground water and on netrcleum pros»nHects are includ-
ed and su-gestions for zssisting the minin> industry and for
future geolosical work are submitted.
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It was not possible to carry out detailed examin-
ations of individual mines or of mining fields during the
reconnaissance, but an attempt was made to visit all of the
mines at present operated in the region, and brief inspectiouns
were made of mining activities in the Pine Creek-Adelaide
River area (Agicondi and Woggeman Goldfields), at Batchelor,
at the Finniss River (Woggaman Goldfield) and at Fletoher's
Gully in the Daly River Goldfield., It was intended to visit
mining centres at wolfram Hill and Maranboy, but these visits
had to be abandoned on account of sickness.

Mining leases at present held in the northern portion
of the Territory are shown in Table 2., These cre grouped
under Goldfields, and mining areas are discussed under the
same headings. « table showing the ninerzl production from
the northern vortion of the Yerritory from 1869 to 1346, has
been included as an appendix to the report, but nroduction
figures from the individual mining areas ore not evailable,

The information provided in zeological and mining
reports end nerticularly in those of the Aerial, Geological
and Geophysical survey of Northern austrealia has begen used in
compiling the following summary and a list of these reports
appears in the bibliography.

B, ___THE MINING INDUSTRY.

(1) General - Metalliferous deposits of commercial signif-
icance have been found only in Lower Proterozolc rocks of the
Brocks Creek Series and are genetlcally assocleted with granitic
intrusives. The metals introduced include gold, copper, silver-
lead, tin, molybdenum, tantalum c¢nd tungsten. Oxidised ores
have presented no treatment problems but mony of the sulphilde
ores are comoplex arpd diffioult to treat.

L broad zoning of the metals in relation to the ma jor
granitic intrusives is apparent in the regional distribution
of the deposits. The widest distribution of the high temper-
ature minerals tantalite and cassiterite occurs along the
gastern margin of the Litchfield granite in metamoronhics which
- show & higher grede of regional and thermal metamorphism than
found elsewhere in the northern portion of the Territory.
Deposits of cuopner, silver-lecd and gold are found at greater
distences from this contact in the valy River Goldfield.

The same bro&d zonal arranvement is found asgssoclated
with granite contacts in the more easterly mineral {ields.
Deposits of itin, molybdenum and tunzsten are found close o
granite, as at Mount Shoobridge, h-ovnt .Jells, Wolfram Hill,
ete., and silver-lead and [old deposlits 2re ound at greater
distances from the contect betwecn the granite and the wnetem-
orphic rocks.

The metaliiferous deposits occupy fracture systems
in the Brocks Creek metamorphics or, in rare cases, occur &as
replacement bodies. In general all of these deposits are
comparatively small.

The total value of mineral production from this reglon
from 1869 to 1946 is £3,261,98L4, of which approximetely two-
thirds has been derived from gold, The value of annual prod-
uction attained & maximum of £107,778 in 1891 but declined
to approximately £43,000 in 1919/20 and hag since fallen to
£1,346 in 1946. No gold production has been recorded since
1938/40 but production of tin and wolfram continued through-~
out the Second World War. Wolfram was produced in 1943, 1944
and 1945 and small parcels of tantalite in 1943 and 19L.
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The total vealue of Hn and wolfram produced since 1938/40 is
£32,665 but the value of production in 1946 wes only £1,346.

(2) The Agicondi Coldfield - The «gicondi Goldfield includes
mining centres in the neighbourhood of Pine Creek and extends
approximately from Burrundie eastward to Mount Todd. Mining
commenced in the 1870s. on this field and the meximum produc-
tion was attained before 1900, IMining activity became inter-
mittent during the present century and virtually ceased in
1935.

Deposits of gold, tin, wolfram, silver-lead and copper
have been found mainly in zones marginal to the granitic in-
trusives, and alluvial tin has been worked within the areas’
occupied by the granite. Most of the past production, partic-
ularly in the earlier days of the field, has come from rich
ore shoots in the oxidised zone. Very little mining has been
done below vater level and very few individual mine records

have veen kept. Thousands of Chinese were emnloyed in the

early days of mining and many of these eventually worked
alluvial and lode deposits as tributers, but their mining
practices lacked method and co-ordination.

In consequence, most of the easily acceszible payable
ore has been removedfrom the meany o0lé mines and workings in
the Agicondi Goldfield &nd, Tor most of these mines, there
apoear to be no adeguate records of the grade and tonnege of
ore which was extracted or which was exposed in developmental
workings.

The only mines which are still held on the Agicondi
Goldfield are the Hercules, the Eleanor &nd the Lnterprise.
These gold mines may warrant further investigation or dev-
elopment but as none of them has a treatment plant or adequate
proved reserves of ore, there is no assurance that production
can beresumed. It is probable that patches of alluvial will
be sluiced for gold or tin during wet seasons but orocuction
from alluvial mining in the immediate future is likely to be
small.

(3) Woggaman Goldfield - The Voggaman Goldfield includes
e number of mining localities between Burrundie and the

ilestern Coast. These include the Burrundie-Adelaide River
district, the Batchelor district and the Finniss River district.

(&) Burrundie-Adelaide River District: This area includes
some of the oldest mining localities and the general remarks
made in rezard to mining and fature.possibilities on the
aglcondi Goldfield apolies egually well to this district. Gold,
tin and copper deposits have been mined in the past, but pres-
ent production is limited to -old and tin and is very smaell,

Ten gold mining leases are held in the district and one mineral
lease is held at Hount Shoobridqe.

The only producing centre at osresent is a syndicate
mine near Grove Hill where a quartz strinzer only 1 inch in
width is sufficiently rich in zola to renay mininc. The
Fountain liead mine has the only battery in the area und this
mine should be producing in the near future. However, it is
small and only partly develcoed and is not likely to become
a me jor producer. Production of jold is expected from alluvial
deposits in the Shackle Creek locality and some tin should be
produced from Mount Shoobridge.

Althouzh there are no major mines from which proé-
uotion can ve confidently anticipated therc are severzsl gold
mines which meay werrant further ianvestigation, n»narticularly
the Golden Dyke, the Iron Blow and the Cosuopolitan Howley.
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The extensive alluvial Tlots &long the Hary, KceKinley
and Margaret Rivers have received some attention as notential
dredging areas, oome of these flats on the Unper kiclinley
vere insoected during the recent reconnaissance and it is
considered unlikely that the gravels underlying these alluv-
ials have been sufficiently. enriched to warrant dredsing.

Flats on the lcKinley have been drilled recently Y[y a syndiceate
or company but no reliabvle informetion on the rcsults of tThis
testing has been obtained.

(b) Batchelor District: & gold-beering guartz-tourmaline
vein was discovered in the Latchelor zaresa in 1943 and many
leases were subseguently pegged in 1946. Fifteen leases are
still held in the area but zeological examination and fupther
prospecting has shown that the area is unlikely to contain
significant mineral deposits. Small high temperature vein
deposits, similar to the original discovery, may occur in the
locality but it is not one in which further prospeciting can
e recommended.

(¢) Fionigs River Districf: The Finniss River distriot lies
in the meridional zone of pegmatite and greisen dykes which
ocour along the eastern margin of the Nount Litchfield granite.
Many of these dykes contain deposits of tin and tantalite. Tin
hes been produced from this area at intervals from about 1882
but tantalite wes not produced until 1906.

The district is divided into a northern end southern
portion by the Finniss River. The Northern aree between the
Finniss River and Bynoe Harbour has been the more ecxtensively
worked in the past. The terrain consists of well defined
meridional redges intcrsversed with wide flats which conprise
at least one-~third of the total area., Outecrons are only found
elong the ridges and in conseguence the zrea hes been well
prospeoted in the pest. It 1s »robeble that few new outecrops
of pegmatite will »e found in thise arec but investization of .
abandoned workings is worthwhile. This ennlies »articularly
to eluvial materizal which consists of soil and detritus cov-
ering the slopes below the outcrops ol pegmatite dykes and
which, in many places, contain significznt quantities of win
or tantalite. Some eluviel cenosits have wveen worlted in the
past but only wy the most nrimitvive aethods and the ap)lication
of ground sluicing by nozzle znd »ump should be proiitable at
some of these deposits.

The lode deposits are typicel of those found in
pegmetite dykes in that values are patchy and mineralisation
crratic. For this rcason these deposits are not likely to
justify exploretion on & lsrge scale but some may be suitable
for syndicates or small parties who could extract the patches
of peayable ore.

There &are no batteries or sluicing plants operating
in the northern area at present bul twelve mineral leases are
held. ©Some prospecting is being carried out and a small
company hopes to sluice the tin and tantalite-bearing eluvial
material at Mount Finniss.

The southern portion of the area has good prospects
and has not been intensively prosnected. The Bamboo Creek
tin mine at 3Bemboo Creek is producing tin from a pecmatite
dyke and at least two other pzrties at Bambos Creek and at
Walkers Creek were prepared to sround sluice eluvial tin
before the recent wet season. Rewmoval of the cluvizl cover
will allow prospecting in the bedraock for lods denosits.
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At the Barhoo Creek mine, tin ore, extracted by
following erratic shocts within a pegmatite dyke or pipe, is
treated in a small battery. The area may well contain other
lode deposits such as this and future develooment may orove
a sufficient number of small deposits to werrant the erection
of a central treatment plant.

Scme of the long nérrow flats in this area should
contain o0ld creek channels under the alluviwa. Such channels
may contain tin-bearing gravels, and it is suggested that a
selected flat be drilled to test for tin-bearing gravel.

The ma jor problems in the Finniss River district at
present are transnort and communication during the wet season
when the minin~ camns are comnletely isolated by flood waters
for several months. Families cannot be established in the
area with any degree of safety while these conditions pertain
and it will be necessary to improve them if it is desired to
establish a mining commnunity in the area. Consideration might
be given to methods of development of an aerial service and
a teleradio installation which would nrovide essential trans-
port and communication throughout the year.

4., The Daly River Goldfield.

The Daly River Goldfield lies in a narrow meridional:

belt of Lower Proterozolec rocks which extend north and south

of the Daly River, from Buldiva in the south to the Reynolds
River in the north. Gold, copper and tin have been produced
from the field and deposits of silver-lead are known to
occur. Much of this goldfield is very isolated and the only
ground &t present held is one gold mining lease &t Fletcher's
Gul lyo i

- There apnears little chance of mining being re—
established in that portion of the field that lies north of
the Daly River. One vrospector hopes to recover alluvial
tantalite in the vicinity of Noltenius Billabong but the pros-
pects of any significant production appear slight.

Tin and gold have been nroduced from Fletcher's Gully
and from the Buldiva-Collia area, in the southern portion of
the field. One gold mine is at present beinz worked at
Pletcher's CGully but only a small production from narrow veins
of higher grade ore is 1likely to result.

Both alluvial and lode tin have been produced from
the Buldiva and Muldive arcas and a little alluvial tin has
been produced from Colliz. Revnorts of the Aerial, Geologilcal
and Geophysical sSurvey of Horthern Australia sugrest than large
deposits are not likely %o be found in these areas, but that
small deposits of alluvizl and lode tin may be found suitable
for syndicate. or scozlil party oonerations.

The prosonects north of the Daly River and at Fletcher's
Gully appear uninviting but tin deposits in the Buldiva~Colllia
area werrant further investigation. The major osroblem in the
Buldiva-Collis area is that of access but if miners are pre-
pared to return to this area the possibility of establishing
an aerodrome and teleradioc service should be considered as
this would provide them with esuential communications through
both wet and dry seasons,.

5. The Maranboy Goldfield.

The Maranboy Goldfield includes the Maranboy and
Yeuralba loczlities and extends westward to Mount Todd and
Wolfram Hill where the Agicondi Goldfield adjoins. Gold,
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wolfram and tin have been mined from this {ield but the
production of these minerals in the immediate future will be
small,

In the Maranboy Area L0 miles east of Katherine,
small deposits of lode tin have been worked et intervals
since 1913. Twelve mineral leases are at present held in
the area and & Government Battery is still operating. This
Battery can treat parcels of gold or tin ore railed from
other areas as well as crushings of tin ore mined from the
Meranboy deposits.

Four mineral leages are held at Yeuralba approx-
imately 25 miles north of Maranboy and wolfram mining will
probably be revived. Small deposits of both tin and wolfram
have been worked sporadically in the past and an inspection
of the Yeuralba and Maranboy areas is reguired to asgsess
the future prospects of these areas.

The western portion of the Maranboy goldfield
embraces the Mount Todd, vwWolfram Hill, Hidden Valley and
Driffield Areas but th: only immediate prospects appear to
lie in the Mount Todd zo0ld mine. Sufficient canital has
been raised recently to enable this mine to ve opened up and
preparations are now in handé to comnence production,

6. Deposits of Non-Metalic Minerals.

Barytes has been reported from the Fletcher's Gully
area, ochre from near Burrundie, and magnesite from Stapleton
Siding.

Sveciments of the barytes have been examined and
are of good gquality but the size of the deposit is not known.
The deposit lies south of the Daly River where access is
difficult, and this would add considerably to cost of prode~
uction. Opening up of the deposit could only be regarded ser-
lously at the oresent time if a large production of high grade
barytes could be maintained at low cost.

No information has been found on the guality or size
of the ochre deposits near Burrundie, and further investigation
is suggested as a high grade ochre would probably find &
ready market in Australis.

The magnesite deposts near Stapleton Siding were
not investigated but the specimens examined are high guality and
Mr. Sargeant of Stapleton Siding stated that analyses have proved
the material to be satizfactory for refractory purposeg. The
mineral has been Tound in wells and »ost holes over & consider-
able aree and the deposit would ve worth investigating if a
profitable market could be founc., <LThe highest grade of meg-
nesite realises approximately £2.10.0. oer ton Australian
ports and hence, unless some sn»ecial sack-loading zrreangementis
could he made, the cost of mining, certing (by rail or road
70 miles to Darwin) and shinsing would be »nrohibitive.

In brief, the nresent vnrosnects of working deposits
of barytes, or magnesite at a »Hrofit under the present market-
ing conditions sre poor vut the type, size end grade of the
ochre depost should be investizated., These deposits would
be valuable should locel industries be esitablished, such as
palint and refractory works which would »rovide a local market for
barytes, ochres, magnesite and other non-metels. However such
development is most unlikely while the nopulation of the Northern
Terrirory remains small,
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7. Prosnects of New Discoveries.

It is possible that new ore bodies will be discov-
ered by surface prosnecting in the established goldfields,
but the prospects for discoveries are brighter in geologically
favourable but more remote areas where little prosnecting has
been carried out in the past. Geologically favourable areas
are those in which outcrops of the Brocks Creek Series are
associated with granite. One locality in which these conditions
are fulfilled lies approxima’zly 40 miles north of Grove Hill,
another lies approximately 65 miles north-east of Burrundie
(see geological plan). In addition %to these, the margins of
the Cullen granite have probably not been exhaustively pros-
pected, particularly toward the northern end, and mineral-
bearing areas may also be exposed in the valleys and gorges
of streams which dissect the Arnhem Land plateau.

In the west the Bamboo Creek area, and the eastern
margin of the Litchfield granite, south of the Daly River,
have not been exhaustively prospected, but no new prospecting
areas can be indicated.

Apart from surface prospecting, new ore bodies may
be found 1n the established zoldfields by the application of
geological and gecphysical msthods, followed or accompanied
by diamond drilling. The Brocks Creek Series has been strongly
folded in most of the mineral~bearing areas and insufficient
work has been done on the structurclcontrol of ore deposition
particularly in the Brocks Creek area, :

Detailed structural work was carried out in this area
by the Aerial, Geological and Geovhysical Survey of Northern
Australia in 1939, but the detailed geolopical nlans of the
area have not yet been published and the work of attenpting to
find new ore bodies in this area by structural methods was not
completed.

This work should be compnleted to »nrovide some in-
dication of the results which are likely to be obtained by
applying structural ore-~finding methods to other similar min-
eral~bearing areas.

8. Ccneclusions.

(1) Gold, wolfram, tin, tantalite, silver-lead &nd copper
have been produced in the past from the ncrthern portion of
the Territory but a comparatively small production only of
tin, tantalite, wolfram @nd gold can be anticipated in the
immediate future.

(2) At present a total of only 39 gold mining leases and
L5 mineral leases are held ia the northern portion of the
Territory and production is now at a very low level., However,
present tenure is not a true indication of the potentialities
of the mineral filelds where mining was seriously interrupted
during the latter half of the Second World War,

(3) The principzal reasons for the present lack of mining
activity are believed to be -

(a) There are no operating mines to offer employment;
equipment for individual ventures is hard to ob-
tain, and, owing to the high demand for lebour,
men can find work envtailing less herdship and
uncertainty than does minin~s or prospectling.

V".?
2o
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(p) ©On the less remote minerel fields the easily
accessible cxidised ore has been extroacted from
the known deposits. Most of these lode deposits
.are too small to warrant further exnloration by
miningz companies and without records of the
grade of ore below water level such exploration
is beyond the means of small syndicates or
individuals.

(4) . .Puture >rusaccts of metalliferous mining may be -
summarlsed as follows -

i. Na jor Mines. Only one mejor gold mine (at Mount
Todd) has the.established ore reserves and the
plant with which to produce. The Fountain Head
mine has g plant but the mine is small and only

.partly developed. There are no cther mines with
plant or with established ore reserves from which
production can be anticipated in the immediate future.
However, there are several gold deposits which warr-
ant further investigation and new ore bodies may
yvet be found by prospecting or by geological and
ceophysical methods, followed or accompanled by
diamond drilling.

ii. Syndicate Mining. The present vproduction of tin,
tantalite and gold, both lode and alluvial, is
the result of syndicate mining which will remain
the principal source of production for some time.
Tin and tantalite are produced from a promising
field in the Finniss River vhere at least .five
parties are onerating. Small tin deonosits are.
being worked at Maranboy -and wolfram mining will be
revived at Yeuralba and poc"loly at Jolfrem-Hill.,
The .Geposits.of alluvial tin at.Buldive would prob~
ably. attract attention if the localities were less
isolated. B c

(5) Deposits of iron ore are known near Rum Jungle but the
quantlty and grade of ore available has not yet been estab-
lished. " Deposits of magnesite, barytes and ochre have been
noted. The present cost of mining and transport is too high
to allow megnesite. or barytes to be orofitably expnloited al-
though a sufflclently high grade of ochre might be arofltably
mined.

Cs PROSPECTS OF PETROLEUN.

Dr. Wade, after his reconnaissance in 192u, reoorted
that there were no proseects of petroleum in the northern
portion of the Territery a%t present under review, (wWade 192l)
and subseqguent geologieal work has produced no new evidence
on which a more optimistic opinion could ke based.

The Palaeczoic sediments of the Best Indies Geo-~
syncline offer the best prospects for the occurrence of pet-
roleum and these for the mest part are submerged beneath the
Timor Sea to the west of the Territory Coastline. However.
they outcrop in the Bur®t Range Basin of Western Australia and
in the adjacent portion of the Northern Territory and these
areas therefore warrant investigation. A ‘company has recently
commenced a geolozical reconnaissance of the Burt Renge Basin
with a view to examining its cil vossibilities.

Upoer Palaco.oic sediments ere zlso ekaosed (z28 &
nerrow belt) alon~ the western coastline of the Terrltorv south
of the Daly River; but no evidecnce hes bzen found as yet to
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suggest that they might contain oil,
Do SUPPLIES 0F UNDERGROUND WATER.

A

Underground water resources in the northern poptionm
of the Territory heve not been closely studied in the pest
beeause the region receivs a comparatively high rainfagll
which ranges from 35 to 60 inches ner ennum and in con-
sequence most of the areas occupied by miners or gragiers are
adequately supplied with water from water holes ané streams
or from shallow wells. IHowever, the existing watering fac-
ilities were inadeguate for surface reguirements during the
Second World wWar znd meny bores were put Gown-jrincipally
along the north-south road and railway line. The Department
of the Army has provided a very complete record of these
bores end much of the followin:r informetion is based on bore
logs supplied by that Denartment.

From these bore logs and from the evidence orovided
by mines and wells it is apparent that supplies of potable
ground waier are available over ithe greater part of the
region and can be tapned by comparatively shallow bores. dith
the exeception of sites whi¢h are topozreohically unsuitable,
such as the crests of ridges and the tops of some of the
mesas supplies of sub-artesian water can probebly be obtained -
at most places at depths of less Tthan 300 feet., However, the
depths .at which significant supplies are found depend largely
on geologiecal factors and consequently seological advice is
advisable in the location of bores particularly in areas
occupied by Pre-~Cambrian or granitic rocks.

The greater part of the region in which bores are
likely to be reguired is occupied by metamorphics of the
Brocks Creek Series by Caumbrian sediments or by granitie
rocks. ‘ "

Many Army bores were put down in metamorphics of the
Brocks Creek Series snd very few of these failed to produce
sub-srtesien water. Juantities of potable water ranging:
from 500 to 2,000 gallons per hour were pumped from depths
which ranged from 25 to 300 feet below sround level. In
most places major supplies were drewa from depihs of 100 fo
200 feet. There appears to be no difficulty in obtaining
supplies of about 1,200 galliocans cer hour by Hunmding from
this depth, althou~h fluctuction must be expected from et
to dry seasons. The stetic water level in »1d mine worliag
and in wells in arecs occupied by the Brocks Creek Series
along the railwey line comuonly lies between 20 znd 50 feet
below the surface and similar static weter levels were noted
in the Army bores. Underground wabter in the Lrocks Creek
Series is contained in fractures and joints in the rook
rather than in porous streata and in many sleces gores could
be sited to penetrate the most favoureble, shatiered heds.

Cembrian rocks congist largely of limestone and
sandstone with varying degrees of silicification and under-
ground water is contained in porous limestone and sandstone.
agquifers as well as in fractures in the more silicified rock
types. 3Between the north-south rozd and the Daly River and
to the south-east of Katherine guantities of up to 1,800
gellons of water per hour hzve besn obtained by pumping from
depths which range from 70 to 170 feet. It is probable that
artesien weter can be obtained in some Cambrian areas, partic—
ularly along the Daly River, but more information will be
required on the structure of the Cambrian sediments bhefore
artesian basins can be delineated. At least one bore in the
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vicinity of Manbaloo encountered artesian water in limestone
at a depth of 91 feet below the surface. The bore flowed
at the rate of 800 gallons per hour but 4,000 gallons per
hour were produced by pumping. , This artesian basin may only
be small but similar basins could probably be found in other
Cambrian areas, .

5 In general, supplies of sub-artesian water should be
readlly obtainable throghout areas occupied by Cambrian sed-
iments and the guantities available should be compareble with
those obtained from the Pre-~Cambrain rocks.

Lccording to the Army bore logs, supplies of under-
ground water are not as readily obtainable in areas of gran-~
itic rocks as in the areas of Cambrian and Pre-Cambrain sed-
iments discussed above. In granitic areas underground water
is generally stored in joints and fractures and in weathered
sections of the rocks and the yield at any bore site will,
therefore, depend largely on the extent to which such frac-
tures are developed in the underlying rock and in the shape
of the under surface of weathered areas. Supplies of sub-
artesian water comparable with those encountered in areas
occupied by the Brocks Creek Series should be obtainable from
granitic areas if the bore sites are located in strongly join-
ted rocks.

Areas which are occupnied by sediments of the Mullaman

Group include the low-lying country frinzing the north-west
coastline and the table~topped hills which are found farther

inland. Buoplies of sub-artesian water up to 1,500 gallons
per hour have been obtained from bores in the vicinity of
Darwin but this water is not drawn from the Cretaceous sed-
iments but from the Pre-Cambrian metamorphics which underlie
the lullaman Group. Some water is probably stored in the
basal beds of the Mullaman Group, but the relatively imperm-
eable cap rock which is commonly found overlying the Cret-
eceous sediments has doubtless caused an unusually high run-
off and has acted in places as a seal over any underlying
porous beds. Very few springs were noted a2t the base of
mesas composed of sediments of the iullaman Group and this is
probably due to the impervious character of the porcellanite
cap rock,

E. RECOMMENDATIONS.

It is suggested that the mining industry can best be
assisted in the following ways:- ‘

1. Technical 4Assistance,

A commendable policy of financial assistance to min~
ers 1s in force in the Northern Territory but most of the men
et present engaped in minings in the Darwin District require
technical assistance in »ros»secting, or in sampling and dev-
eloping mineral denosits or in selectings and operating mining
plants. BSuch assistance could best.be supnlied by a geologist
and an Inspector of Mines stationed in the northern »nortion
of the Territory.

2, Geplosical and CGeonhysicel Investications.

The revorts of the derial, CGeonlogical @nd Geonhysical
Survey of Northern Australia and some of the older records,
provide detailed geological accounts of wany of the mines and
of some of the mininz localities in this region. However,
there is no report in which all the relevent information and
recommendations are compiled to provide a complete summary
of the mining prospects in each of the recognised distriots.
It is suggested that such summary revorts should be compiled
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as the first sten toward assessing the »resent potentialitizs
of the mineral fields. In these reports, it sihwvld be
possible to delineate those areas in which further pros-
pecting or field work is warranted and to indicate those
mines and leases on which recommendations made by previous
workers have not been ocarried out.

(Note: Plan already agreed to betwecn the Denartmentsof the
Interior and Supply and Shioning will ensure that the sub-
jects dealt with in Recommendations 1 and 2 are adeguately
covered).

3, Government Treatment Plants.

A Government battery is still operating at Maranboy,
but there are no other mineral fields on which the erection
of & central treatment plant can be recommended at present,
Future development may warrant the re-instalment of a Gov-
ernment battery in the Pine Creek-Adelaide River area but
until suffieient tribute ore is in sight, small parcelsg of
high-grade ore can be treated at lMaranboy, under the cartage-
subsidy scheme, or, by private arrangements, at the Fountain
Head Mine. ' :

A central treatment plaent cannot yet be recommended
in the Pinniss River district, but future development may
disclose sufficient tribute ore.

L. Communications.

Consideration should e given to improvement of fac-~
1lities for transport and communication with the outlyings
mining fields, to encourage the growth of steble mining comm-
ualties, end it is suggested that one method of doing this
would be by inauguration of subsidised aerial and teleradio
services in those areas which are isoclated durins the wet
season.



ACKHOWLEDGEMENTS o

The writer gratefully acknowledges the gencrous
assistance of Miss Crespin, Paleseontologist, Bureau of
Mineral Resources; helpful discussions with Dr. ¥.R.
Browne of Sydney University and informetion provided by
Dr. A.H, Voisey of Armidale University College. '

Sincere thanks are also tendered to Mr. C.R.
Stahl, Acting Director of Mines in the Northern Territory
for his many kindnesses at Alice Springs and to Mr.-
Potts, Mining Registrar, for his assistance at Darwin.,
The hospitality extended to the writer in several mining
camps in the Northern Territory is also gratefully
acknowledged. .

Finally, the writer sincerely acknowledges
the help and consideration of all members of the North
Australia Regional Survey and particularly of C.S.
Christian, G.A. Stuart, 5.T. Blake and H.J. Mason.

L



BIBLIQGRAPHY.

The following is a list of the publications which .
have been consulted. Specific references to some of these
publications have been made 1n the text of the report.

AdGiG.SeNeA« 1936 ¢ Report for period ended 30th June, 1935.
Aerial, Geol. and Geophys. Surv. N.
¢ Aust.

1937 ; Report for period ended 31lst Deceumber,
1936. .wer. Geol, Geophys. Surv, I.
AUst .

1938 : Report for period ended 31st Dec. 1937.
Aer.Geol, and Geophys. Surv. N. Aust.

1939

Report for period ended 31st December,
1938. Aer. Geol. and Geophys. 3urv. N.
Aust.

1940 : Report for period ended 3lst December,
1939, aer. Geol. anc Geoohys. Supv,., N,
:;ULSJG »

1941 . Report for -eriovd ended 3uth Juae, 1940.
A€r. Geol. and Geophyys. Surv. N. aust.

Bartrum J.G. et alia: Classification ané Nouenclature of Rock\
_Units Am. Assoc. Pet. Gsol. 23(7, (July,
P.1068. ,

Brown H.Y.L. 1906 Explorations made by the Government
Geolggist and Staff during 1905. 3th.

7 , ' Aust., Parl., Paper. No.55. 1906

Browne W.R. 1945 1 An Attempted Post Tertiary Chronology
for Australia Proc. Linine 80C. Ne3,ie

Bryan W.H. and Jones

0.A. 1945 : The Geological History of “uecensland
Univ.Q'ld. Dept. Geol. Papers. Vol.lI
No.l2.
Cottle V.. 1936 : Geological Notes on the Britannia and

Zapopan Areas, Pine Creek District
Aer. Geol. and Ceoplwys. Surv. N. Aust.
Rep. N. Terr., No.lbh.

Cottle V.e 1937 a Geological Report on the Yam Creek Area,
Pne Creek District. Aer. Geol.and Geophvs.

Suwv. N, aust. Rep, N. Terr. No, 1I.

Cottle V.Me 19370 The Mount Todd suriferous Area, Pine Ck.
- District. aer. Geol. and Geunhys., Surv.
Ne hust. Rep. ue. Tere., No. 5.

-

. ' David T W.,EBE. 1932 . wxplanatory Notes to accompany a New
Geological liap of the Commwonwealth of
Australig.

Etheridge R. Jun.1906: The Cretaceous Fossils of Point Charles.
Official Contributions to the Palaeon-
tology of South Australia No.20.

Gray G.T. and Jensen H.I. 1915 : Report on the lMaranboy Tin-
. field Bull.N. Terr. No.ll.




Gray, G. J. and winters R.Jd. 1916 : Report on Yeuberrie Wolfrau
and liolybdenite I'leld. Bull.
N, Terr. No. L5A.

Hossfeld,P.S. 1936a The Golden Dyke iL.ins and .xdjacent Areas.
Aer. Geol. and Geophys. Jurv. N. Aust.

Rep. N. Terr. Lic.3.

Hossfeld, P.S. 1936b : The Union .sefs Cold-field. .Aef Geol.
ané Geophys. Surve. N. «ust. 2p. Mo Terr

Hossfeld, P.S. 1937a : The Fletcher's Gull:: area, valy River
District. Ler, Geol. and Geoohys. Surv.

g
N. A nust. Rep. N, Terr. No.l7.

Hossfeld, P.S. 1937b : Geclogical Report cn the Iron Blow 4rea
Pine Creeck District. 4aer, Geols and GQQi‘

UU.PV" -‘-‘J < *Lﬂj.lSu © Eep s N Te.:l [ l\TO [3 1}~!-.

Hossfeld, P.S. 1940 The Mclinlcy Gold Lilune, Pine Creek District
Aser. Geol god }qgggysﬂ Surv. N. aust. Rep.

i s =
N. Terr. lio.L5.
A

.e
Pv.
o

Hossfeld, P.S. and Nye, P.B. 1941 : Second Repout on the Mount Todd
AurifeWOLs Avea. smer. Geod. and
Geoghys. Jurv. N. -.ust. Rep.

Lva TCI‘.‘:’; I“!D:&Dle
Jdensen, J.L. 1914 . Ceological Report c¢n the Darwin mining Disirut
Bull., N, Terr, No. 10.

Jensen, H.I. 1915 ¢ Report on the Couw
Tenami. Bull. N,

———nty

v A
4.\. ciraCl

Jensen, H.I., Gray, G.J. and
Winters, R.J. 1916 The Geology of the Joggaman™ @ ".nce.
‘ Bull, I, Terr. No. 16,

Jensen, H.I. 1919 : Report on the Geology of the wgleondi
Province of the Northern Tewritory. Bull.
.L‘Je Ieff« I‘IO .19.

Kleeman,A.,W. 1937 : Geological fevort on thne Forthern Jxtension
of the Pine Cf@om Guldfield. Pine Creek
District. eoly aid Gevphys. Surve.
. Aust. Toine Wo. 2h.

21 Rechnnaissance in the
ﬂo¢u10ﬂ o' the Kimberley .
efc. 20, Rept. Dept. M1

1905. " (In préss).

Matheson and Teichert 1¢M7

«>

Raggatt, H.G. 1936 : GeoTOgy of the Ncocrth West Basin, Western
Auvustralig with particular »eference to the
Stratigraphy ¢f ths Pero--Carbonilicrous.
Prog. RHoy. Spc. 18~ Vol Lk, 1936

Record of m1n1ng in the hoq+h=rn Tervitory of South susgtralis:-
issued by Office of winister Controlling
the Northern Tervitory adsleld

Sullivan, Cud, 1940 : The Hercules Gold Mine, it District.
&4er. Geol, and Geophys, Surv. N. :’EP;_S.:G_' Rep.
. Terr. No.l47.

)
]._J
b
[
Q

4
(0]
(n




Sullivan, C.J. 1946

Voisey A.H. 1937

Voisey, A.H. 1939a

e
Voisey, A.H. 1939

_ Wade, A. 1924 : Pe

: Report on Batchelor Gold Prospect.
Bur. Min. Res. Rep. No. 1946/28.

Geological Renort on the Woolnouga avea,
Pine Creek Distict. wner, .Ccol. and Geonhvs.
Surve N, swust. ep. L Ters. No,l2.

Notes on the Stratigrahy of the Northern
Territory of 4ustralie with special refevens
to the Jurassic. Proc., Roy. 30C. NeS.ils
Vol., LXXIL 1939.

A Contribution to-the Geology of the wast--
ern Macdonald Ranges, Central australia.
Proc. Roy. Soc. N.B.W. Vol.LXXII 1939.

— )
troleum Prospects - Kimberley District of

Western Austiralia and Northecrn Territory.

C'

lth.Aust. Parl. Paper No. 1lL2.

Woolnough, wW.G. 1912: Report on thé Geology of the Nurthern

Territory. Bull. N, Terr. No. L.

Woods, Rev. J.i. Tenison 1864 : North Australia - It's Physical

Geography and Natural History.
Adelaide W.C. Cox 1864.

Whitehouée, F.al. 1940 ; Studies in the Late Geological History

CANBERRA, A.C.T.
— 2374747.

of Queensland. Univ. @'ld. Dept. Geol.
Papers. Vol.2, No.l.

L.C. NDAKES,
Geologist.



T

Za

VTICR:PIY.

i
STR.

BL A& L

AGE NAYE & OLiSSIFICLATION { B-DIVISION DESCRIPTLIOH THICKHESS g CORRELATIC
. S e ik . , - S — a o
- - River alluvials -~ coastal :
Quaternary i | Plack soil plains . _
i - ! - gYoungef leterites
i
. - Fae- [ Y et s e v wn w e - ..,..._:i._...".,-w... b n e amaen tn we e S tes et L ewn e ewswa ree e eh ra .;,... crmide « v vm i wmeeee e v e a z....., e re 4t T rr < S e sy S ak m
: ~ - i0lder laterites ¢ 10T 4 -
, ]
Pertiercy ! i ‘
: dlc sediments definitely
§ ; icenvified.
et e o i, . - . L ST SV e e e — — —
Lower COretaceous ( { Darwin formutiomShales and sandy shales with 50" + Portion of
E ( . L Tower Cretaceous fossils Winning Seri s,
S )Mullemen Group ' ' un o Western Ausi ‘a
. ig : ) : o ' 5) 210"
Upper Jurassic /4 - Poorly ccnsolilicted sondstones g

U G SRS 1 —_— S FOT
H -
‘ Sandstones, shales and iims-
Permian ' Port Kects Group - " stones vWiii. sorie coll senms
i '
S . e e \ - e ot e et oo
: i {
. ! 4 “
Upper Pale - Jic. Blliot Creek : . '
(Devoniga Per- . formetion : - Sendstone, shales and lime-
mian bul ation~ ‘ stone
siip to F Keats : _
Group no* - 3tab- :
lished. ) | i

s,

; with some conrlone:ates
A \ :

provebly less
than 500!

Ch s e s b s A i+ 50




AGE NiME & CLASSIFICATION SUB-DIVISIONS - DESCRIPTION THICKNESS CORRELATION
( ;Florinz Group - Sandstones, probably with - M%. RBlder Series.
( “gorle limestone beds Kimberley Division,
( Western Australia.
Lower Cambrian
(:Daly River Limestone - Limestones, sandstones Negri Series.
(1 Group an¢ siales. - Kimberley Division,
( 5 Western Lustralia.
i ! Templeton Series;
gg ‘Jueensland.
— e o b o v e S S RS 1 P 6 e AR 4 e T SR SRS T Bt et —
(Baith River Volcanics ! - ! Probably contemporaneus
Upper Pro terozeid Maude Cresk Volcanics | -~ iLavas &nd pyroclastics {with Lower Cambrian.
((Collia Creek Volcanics - Volcanics of Kimberley
! Division Western Aust-
; l ralia.
¥
Upper Proterozoic Buldiva Group - Mainly cuvartzites, sand- Probably sev-i Nullagine Series,
: . i stones and grits with some eral thous- jWestern Australia.
: % shales shallow weter merk- .and feet, |
| ings charccisristicly !
! developed :
- — r e e ) — e SO — -
.§£;2U8§OEMOF TiB LITCEFIELD CGRANI'E ITD THE CULLEN CGRANITE,
% Golden Dyke Groudsandstones, conglomerates, 32,000’-&' P i
) : guartzite, slate and in- ! ) i
i AT . :
Lower Proterozoic Brocks Creek <é . e e ncfuolfe-&Tpﬂlb011°?SEn o ? P , :
Series ( Pine Creek Groun (Slate, s ndstones, tuffs, L9 )15.07°C ngfulto Cree;LSer}es
o { I ) + jof Western Australia.
(! Muldiva Grous 3lat=s, phyllites and i ) 3
schisis ' ) :

Y Xt i - P et

a1 - o B b e N A



IABLE II.

Summary of iining Tenure in_the Northern Portion of the Northern Territory.

Goldfield
and - No. of area Ho. of Areca Total No. Total 2 .-z2
Locality Gold lMining Leases (Acres. ) Mineral Leases (Acres.) of Leases Acres

¢

—pan - g o o e

Agicondi Goldfield

Pine Creek 6 200
FPrances Creek 3 A6O
Yemelba . 1 10
Total 10 270 10 270

e N - - ol . ~e———t ——— - =

Woggaman Goldfield

Bridge Creek 1 20
Shackle Creek -2 25
McKinley River 1 20
Cosmo Howley 3 L5
Fountain Head 2 30
Grove Hill 1 20
Batchelorr 15 300
Mt. Vells 3 160
Bamboo Creek 5 140
Welker Cregk 5 210



MINERAL PRODUCTION NORTHERN TERRITORY, NORTHERN (DARWIN) DISTRICT.

(Partly adapted from table given as supplement to .lerial, Geological and Gecphysical Survey of Northern Australia
report for period ended 70th June, 19&05. ~

GOLD ’ TIN _ WOLFRAM COPPER SILVER TANTALITE SILVER TOTAL

Bullion CONCENTRATES CONCENTRATES CONCEWNTRATEOS LEAD CONCTITIRATES ORE VALUE

0Z. £ tons £ tons £ Lons £ tons £ tons 8 tons £

1869 to 17th

Auvg., 1880 15000 52500 - - - - - - - - - - - - 52,500
1880 630 - - - - - - - - - - - - 680
1881 111945 ~ - - - - - - - -~ - - ~ 111,945
1882 80720 ) . 1250 - - ) 206 - -~ - - - - 82 576
1883 77195 ) 871 - - % ; - - - - - - 78056
1884 77935 ) 113 814 ~ - - - - ~ - - - 78,749
1885 7041l 135 - - )1hll 13775 - - - - - - 8L, 3214
1886 63139 78 - - ) oLg2 - - - ) 303 73,012
1687 68774 1322 - - § 5888 295 13675 - - - 89,659
1888 34802 ) - 3159 - - % . 1360 ) 15463 -~ - 1491 56,275
1889 L7339 % L3o - - 11565 )369 2310 - - 38L9 69,423
1890 80521 - 6110 - - ) 1,600 ) BL7 - - 3720 95,631
1891 98149 ) 1870 - - V3135 3619 ) 11120 - - ) 20 1o7y778
1892 109228 )5L6 2433 - - ) 2155 - - - - Y710 1640 115,456
1393 108110 2 : 1595 - -~ ) 1190 -~ - - - : 150 111,179
189L 109621 1251 - - 3 120L - - - - 115 116,999
1895 Yosa, 102782 1815 - - 410 - - - - - 107,615
1896 81200 530 - - - - - - - - 1230 83,692
1897 8102 - - - - - - - —~ - - 81,024
1898 8L7LL 100 - - - - - - - - - 8l1, 8Ll
1899 606438 5 180 -~ - - - - - - - ; -~ 60, 828
1900 61089 17 77h - - L38 14095 - - - - ) 523 76,48
1901 61187 80 2105 2 175 L29 2zL5 - - - ~ 20 65,832
1902 § 61379 120 5985 - - 1.2 1613 - - - - ~ .- 69,177
1903 ) © 41629 171 10773 - ~ 3 55 - ~ - - ~ - 52,457
1904 L0926 366 27360 28 2500 346 27029 167 1386 -~ - - - 99,201
1905 L72L6 288 25877 25 2573 # 16336 130 1303 - ~ - - 93,335
1906 33637 398 33837 108 71hLL 955 L8760 232 2355 2.10 140 - - 126,077
1907 118279 L36 L1365 91 nLu51 832 15031 297 2093 - - - - 889219
1908 21095 L1 35876 35 1925 525 7968 2 30 - - - - 67,194
1909 24148 220 32741 32 1,105 A 37h2 - - ~ - - - 6L, 735
1910 7138 21711 36l 31113 70 6686 97 T 1196 - - - - - - 60, 706
1911 8839 26702 239 22900 50 LOLS 164 1470 - - - - - 55,1L5
1912 7414 20150 271 27001 39 3330 377 2998 107 820 - - - - 559299
1913 ) 13250 258 25526 11 3140 L1 LBz 308 2228 - - = - Ly, 626

191L/15  )6357  1L538 160 207L5 20 5601 §>1677 11860 . 90 550 - - - 53,734
1915/16 ; 3861 140 14700 )} 79 6087£ 8162 )y178 1068 - - ~ 30,013
1916/17 3677 270 27120 ) 48 5517 ) 275 - - - - 27,395
1917/18 525 2229 2L5 L1L32 1001760 619 O6LE 26 . 200 ~ - - - 61,461
1918/19 900 3521 162 30021 70121104 159 2319 12 132 - - - - 45 784
1919/20 939 3192 179 27610 72 11597 67 780 17 299 ~ - - - L2,798
1920/21 304 10L2 8% 7793 - - —~ - - - - - 8,800
1921/22 145 188 79 5891 - - - - - - - - - - 6,050
1922/23 207 71k 136 13887 - - - -~ - ~ - - - - 1L, 1458
1923/24 816 2988 97 12855 - - - - - - -~ -~ -~ - 15,12@
192L/25 519 1939 110 15966 - - - ~ 191 617 - - - - 18,897
1925/26 142 537 98 15852 ~ - - 61 594 - - - - 16,897
1926/27 123 L68 109 18755 - - - - 31 379 0,07 8 - - 19,609
1927/28 11L L31 79 10828 - - - - 2 22 0,33 66 - - 11,346
1928/29 143 553 B9 6958 . - - - - 12 79  0.97 207 - - 7,796
1929/30 16 57 31 33L5 1 - - - "/ 37 2.70 1013 - - 5 131
1930/31 593 eLl5 33 2331 - - - 8 160 ° 1.h2 U450 -~ - 5,386
1931 /32 763 BU65 26 2322 - - - - - 0.76  2LO - - 6 027
1932/33 712 L.88 g 25 2519 - - - - 2l - _ull - - -~ - 75 u18
1933/3L 030  16Lo 66 9566 1 76 - & 11 .0.38 65 - - 11, 360
193L/35 803f1n6595h£ 38 6036 1 175 - - ~ 1.07  26L - - 12,429
1935/36 633 4091 30 L4176 - - - - - - - - - 8,267
1936/37 361 2632 L6 7696 3 511 ~ - ~ - - - - 10, 839
1937/38 28l 2088 18 2972 1L 3252 - - 26 -328 0,28 180 - - 8,820
1938/39 258 1903 26 1220 11 1728 - - - - - - - - 7 851,
1939/L0O- L8 3903 26 4208 9 1739, ~ - - - - - - - 9,850
19L0/41 - - 20 3416 L 6607 ~ ~ - - - ~ - - I, ;076
1941 - - 22 LoLl - - - - - - - - - L, 041
1942 - -~ 32 6627 - - - - - - - - - 6 627
1943 - - 26 5594 5 169 - - - - 0.58 -~ - - 7,289
19LL - - 11 2085 5 203u4 - - - - 0.12 - - - L, 120
1945 - - 23 5026 122£ - - - - - - - - 5,148
| 19L6 - - ‘15 1364 - - - - - - - - 1,360

660745 2165747 6853(99494 885 112@60 1;@65 238100 . 2500 51592 10,78 2633 710 13061 39266,98u

- hoen et e e v S S——e. Mm—— FUPISA N - W e Lo - e G e a e L e ae e

# Estimated.
/
7 Not recorded

This table gives, so far as it is possible to trace from records at present
available productlon from the Northern (Darwin) District of the Northern
Territory. Production from Tanamil and Arltunga is known to be included in
figures for carly years, but exact quantities and values are not available.
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