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NOTES ON THE CALVERT HILLS 4-MILE GEOLOGICAL SHEETE53/8 

by 

J.B. Firman 

RECORDS 1959/50 

SUMMARY 

A basement of Precambrian volcanic and granitic rocks 
is overlain by two sequences of shallow-water sedimentary 
rocks regarded as of Upper Proterozoic age, and by a sequence 
of terrestrial and paludal or lacustrine sedimentary rocks of 
Upper JUrassic to Lower Cretaceous age. The older Upper 
Proterozoic sequence contains volcanics and intrusives and 
has been moderately folded. The younger Upper Proterozoic 
sequence has been weakly folded. 

Remnants of Miocene (?) laterite occur near the head
waters and on the interfluves of streams flowing towards the 
Gulf of Carpentaria. 

Faults (both normal and transcurrent) and joints with 
a dominant north-west trend are numerous. The most prominent 
fault, the Calvert Hills fault is transcurrent, quartz-filled 
in places, and trends north-west across the sheet. 

The Precambrian basement rocks contain small deposits 
of uranium, copper, tin and gold. The older sequence of Upper 
Proterozoic rocks contains small deposits of uranium and copper. 
The younger sequence contains small deposits of copper and 
manganese. Some of the sedimentary rocks are aquifers and 
would supply adequate quantities of bore water for stock. 

·Two second order relief forms occur; one the dissected 
country drained by streams flowing to the Gulf of Carpentaria, 
the other the tableland country drained by streams flowing into 
an internal drainage basin. Fossil erosion surfaces are present 
in the area. Some land-forms are controlled by structure. 
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INTRODUCTION 

The Calvert Hills 4-mile Sheet is Sheet E53/8 06 
th~ Australian National Grid. It is bounded by Barallels 17 and 
18 south latitude and meridians 136 0 30 1 and 138 east longitude, 
the eastern boundary being the Northern Territory - Queensland 
Border. 

CLIMATE 

The climate (Slatyer in C.S.I.R.O., 1954) is dry 
monsoonal with an average annual rainfall ranging from 20 inches 
in the south to 30 inches in the north. Rainfall is usually 
restricted to a short summer season, from December to March. 
storms during the remainder of the year may yield a total of two 
to ten inches. The area has a long dry season. 

Temperatures are h~gh throughout the year; the meru1 
monthly temperature is above 60 F for each month. In the months 
before the summer monsoon, conditiogs become intensely hot and the 
mean monthly temperature exceeds 85 F. 

Humidity rises and reaches itqhighest level with 
the wetter conditions and slightly lower temperatures of January 
and February. Mean relative humidity figures for February would 
probably vary between 67 percent in the north (Burketown) and 56 
percent in the south (Camooweal). ( Based on Burketown and Camoowea,l 
figures) The low temperatures and humidities during the dry season, 
are due in part to the ~outh-east winds. 

TOPOGRAPHY 

Rough, hilly country, which is drained by rivers 
flowing to the Gulf of Carpentaria, occupies th~orth and east 
portions of the Sheet. A gently undulating elevated plain -
the northern extension of the Barkly Tableland - occupies the south
west portion. Breakaways and gorges in the north and east portions 
of the Sheet, and breakaways around the periphery of the Barkly 
Tableland make some portions of the area inaccessible other than 
by horse, foot or helicopter. Elevations range from about 1,000 
feet above sea-level near the headwaters of the Nicholson River to 
about 200 feet above sea-level near Wollogorang Homestead. 

VEGETATlON 

Woodland, in which Eucalyptus species are dominant, 
covers the largest area. Areas in which shrubs or grass are domin
ant occur in some places.' An adequate supply of timber is available 
for small mining operations. 

COMMUNICATIONS 

Access from the Barkly Highway is by graded earth 
road from Camooweal, via Doomadgee, or via Rockhampton Downs and 
Creswell Downs. Access from the Stuart Highway is by graded earth 
road from NewcastlE: Waters, via O.T. Downs, Borroloola and Robinson 
River,. or from Elliot via Creswell Downs. Roads are impassable 
in places for several months during the summer rains. The area is 
served by the Flying Doctir Service base at Cloncurry which also 
handles telegraphic traffic by radio. Connellan Airlines maintains 
a weekly service to Calvert Hills Homestead connecting with Tennant 
Creek and Mt.lsa. 
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GEOLOGICAL I~~ESTIGATIONS 

The first geological observatiQns were made near 
the Nicholson River (Gregory, 1861). Two early geological maps 
which include the area are those of Tate (1882) and Brown (1898). 
Both maps record lithology along widely spaced traverse lines, 
but do not show areal distribution and relationships between 
rock units. Remarks on the geology of the McArthur River Mining 

. District north-west of the Calvert Hills 4-mile Sheet are 
contained in Woolnough (1912) and Jensen (1914). 

The copper deposits of the Redbank Copper Field 
were investigated by Jensen (1940) and Blanchard, (1940). Since 
that time geological investigations hav~een ca.rried out on 
behalf of Zinc Corporation Ltd., Australian Mining and Smelting 
Co.Ltd., Enterprise Exploration Pty.Co.Ltd., Mount Isa Mines Ltd., 
Frome-Broken Hill Pty.Ltd., North Australian Uranium N.L., and 
Broken Hill Proprietary Co. Ltd. A regiOnal map of portion of the 
area is contained in the unpublished Mount Isa Mines Ltd., report 
by Battey, (1956). Mapping of the Calvert Hills 4-mile Sheet by 
Bureau of Mineral Resources geologists was begun in 1956 and 
completed in 1957. 

STRATIGRAPHY 

Rock units are named in conformity with the Australian 
Code of Stratigraphical Nomenclature (Raggatt, 1950). The stratig-

: raphy is summarized in Table 1. All units older than the Gold 
Creek Volcanics, with the exception of the Wollogorang Formation, 
are described in Carter, Brooks and Walker, (in preparation). The 
Wollogo~ang Formation and the names of rock-units from the Gold 
Creek Volcanics to the Karns Dolomite (inclusive) have been 
approvea by the Stratigraphic Nomenclature Committee for the 
Northern Territory. 

PRECAMBRIAN BASEMENT 

The Cliffdale Volcanias and the Nicholson Granite 
from the basement in the area. The main area of outcrop is in 
the south-east corner of the Sheet. The Cliffdale Volcanics are 
older tban sedimentary rocks mapped as Upper Proterozoic in the 
area, and are thought to be younger than the rocks mapped as LOWeY 
Proterozoic in North-west Queensland. (E.K. Carter, personal 
communication) . 

The Cliffdale Volcanics crop out around the northern 
margin of the Nicholson Granite and along the Northern Territory -
Queensland Border north of the Nicholson Granite. Andesite occurs 
near the base of the unit and rhyolite near the top. The unit, 
which has an estimated thiclaless of 1,000 feet on the Westmoreland 
4-mile Sheet (which adjoins to the east) thins out on the Calvert 
Hills 4-mile Sheet along the northern margin of the Nicholson 
Granite: near the Fish River the thickness is probably not more 
than 100 feet. The Cliffdale Volcanics are overlain unconformably 
by the Westmoreland Cong~omerate. 
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ROCK UNIT 

Alluvium (Czn) 
Undifferentiated 
recent soils (Cz). 

Laterite and 
sandy soils ~Czl) 

(M) 

Bukalara 
Sandstone 

(Bub) 

i Karns Creek 
, Dolomi te 

(Buk) 

Masterton 
Sandstone 

(Bum) 

Gold Creek 
Volcanics 

(Dug) 

Constance 
Sandstone 

(Bua) 

TABLE I 

STRA~'IGJlLFEY - CALV:H':l' HILLS 4-NILE SHEET 

MAXI1\1:LT1'11 LITHOLOGY THI CI~I-i __ :SS 
(fe ('t ) 

Sandstone, ferruginous sandstone, 
claystone, friable congloEeratic 
sand~tone9 talus breccia and 
conglomerate. 

Sandstone friable and cross-· 
bedded in most places, pebble 
conglomerate, calcarenite. 

x X X X X X X 
Siltstone, bedded dolomite with 
thin chert beds near the top. 

Sandstones; flaggy and ripple 
marked, massive 9 and. cross-·bed.ded 
with pebble conGlomerate lenses 
containing pebbles from tho undcY'-' 
lyine Gold Creek Volcanics. 

Trachyte 1 basalt and volcallic 
aczlomerate interbedded with 
tuff j tuffaceous sandstone, 
quartz ~:;andGtone 2,nd con-'lor,wr-
8Jte. 

Hipple marl-red quartz sandstOYle 
overlyin~ a ma~sive quart3 ssnd
stone. T~pped by a t~in bed of 
dolomite south of Calvert 5ills 
Homestead j 2..nd by thiL beds of 
dolomite and sandstone in the 
Settlement Creek area. 

100 + 
Top 
eroded 

240 + 
Top 
eroded 

150 + Top 
eroded 
base not 
exposed, 

240 + 
1'01) 
eroded 

25J eroded 
top below 
t~e~30zoic 

se'liments 

250 Top 
e:coded 

8'OSS113 

Fossil 'Nood ,. 
fern leaves 
a::1d stem s or 
burrows. 

Precambrian 
s-:;romatolites 

Precam-Jrian 
stroma t olj_ t e s 

Probably equivalent to 
part of the l''iullamar. 
Group, 

Easal dolomito contains 
angular chert f~agments 
and pebbles from the unde~ 
lyiYlg ~,Ilast 8rt on Sand st one, 

Topped by ~ thin locally 
restricted bed of do~oEite 
south of Calvert Hil~~ 
Homestead. 

TECTONIC HISTORY 

Post-laterite uplift. 

Entrenchment of streams. 

Formation of laterite, 
possibly in the Miocene. 

Downwarping and deposition of 
lacustrine and paludal deposits 
follo~ed by uplift. 

DovmV'.'arping and deposition of 
Bukalm-'a Sandstone followed ley 
uplift, faulting and jointinc 
and a long period of erosiol1. 

Submergence and deposition o~ 
Karns Dolomite followed by 
uplift a~derosion. 

Deposition of Masterton S~nd
stone followed by weak to L~~e~· 
ate folding of this and olde~ 
u1:i t s. Upwarping of sedincnt s 
above the Nicholson Granite 
'TIplift and ero sion~ but ero 3-

ional break not strong. 

Extrusion of t{lin flows. lJepo s-
ition of clastic sedimen~D as 
int erced s. Intrusion 0;' ~)or-· 
phyritic rhyolite dyke (?) 
near WolloGoranG. 

COY12tance S:J.nc~stoI~e leEses Uplift, slight deformatioT_ and 
out to the :r~,;rtJ:-~ TIE:!ar Woll-- erosion Lear Little Pandanus 
ogoran.:; so that the over- Croek. Continuous sedimenta-
lying dolOT,:i te <.nd sand-- tien neElr Settlement Creek. 
stone cannot be d~fferen-
ti:-,ted froEl tb=: undcrlyil-_s 
Wollocorang Forrration. The 
Golomite overlying the 
CCLstance Sandstone is prob-
ably equivalent to tte 
liullera Forl:J.3_tior;. on the 
Lawn Eill 4-mile Sheet. 

Page 2 (Wollogor:-;,ng Formation) 
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TABLl-;; I 

STRATIGRAPFY - C_dJVEHT HIIJLS 4--ILI11': SHbE.' 

AGE ROCK UNITS 

Wolloeorang 
Formation 

(Buh) 

Peters Creek 
Volcanics 

(Bup) 

':ve stilloreland 
Conglomerate 

(Buw) 

LITHOLCGY 

Dolomite, quartz siltstonc, 
chert ~"'vnd impure ferrugiYlous 
sandstone 

o 0 000 
Porpl:yri tic rhyolite, andesi ts 
uralitized quartz dolerite and 
basalt. -
Tough quartz sandstone. 

Quartz s8.ndstone with inter
beds of congloEerate. Arkose 
at the base ~here the unit 
overlies the Nicholson Granite, 

THI C7.I"E:.: ~ 
(f8ot) 

270 + Base PrecQDbrian 
not c.:=posed str)nil'-CO-

lites 

1,500 

4,000 

TECTONIC HISTORY 

Denosi tion of sediments COI:;iJ~lE;nCed 
beiore volcanic activity ceased, 
so that; 118ar Settlement Cre (:;k, 

a Quartz dolerite sill was 
intruded at the base of t::~e 
sedimentary sequence. 

Submarine extrusion of flow
lavas. Interbedded quartz 
sandstone. 

SubmerGence and littoral 
deposition of coarse clastics. 

.a-__________ -r ____________________ ~,r~----*r~--~----·~~----~.~~-----~--~y~----------____________________________________________________________________________________ . ______ _ 
,- •• H ~. ~. 

? 

Nicholson 
Granite 

(Fgn) 

Cliffdale 
Volcanics 

(Buf) 

Coarse grained granite, biotitic 
grani te, pegrnc:.ti te, bioti te-
actinolite tonalite with assoc
iated actinolite-biotite-auartz 
gabbro) quartz-plagioolase
biotite schist, dacite. 

o o 
Porphyritic rhyolite, dolerite, 
and andesite. 

Not 1(;33 

than 
1,000 

Tho schist occurs as a roof 
penuant in t~c granite and 
the (2cite as xenoliths in 
the granite. 

Intrusion of Nicholson 
Grnnite and up-domine, 

Extrusion of volcanic 
flow-rocks. 

------~----------~~-------------------------------------------------------------------------------------------------------------------------.----------------------------------~ 

x X X X X Unconformity - Discor~7'ormi ty o 0 0 0 0 IG~eous contact 
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UPPER PROTEROZOIC 

Eight formations have been delineated and assigned 
to the Upper Proterozoic on the evidence of superposition in other 
areas adjacent to the Sheet. The time correlation is with ~he 
Upper Proterozoic of South Australia (See Noakes, L.C., in ()pik,A.A' 5 

et ale 19.57), and the lithological correlation is with other gently 
folded, slightly metamorphosed rocks of the Katherine, Victoria River 
and Nullagine areas of North Australia. 

The Westmoreland Conglomerate, which crops out near 
the headwaters of the Fish River, Branch Creek and Lagoon Creek, is 
composed 'of poorly sorted quartz sandstone ( commonly with clay 
cement and rock fragments) with interbeds of conglomerate. The 
conglomerate beds, which form lenses, are well developed and 
dominate the lithology in some places. Pebbles of the Cliffdale 
Volcanics, are found at the base of the conglomerate where it over-, 
lies the volcanics, and an arkose is found at the base where the 
conglomer'ate overlies the Nicholson Granite. Th(;se features 
together With the absence of metamorphism of the sediments or of 
an intrusive contact with the granite, indicate an erosional break 
between the Westmoreland Conglomerate and the underlying rocks. 
Spatial s~tructural relationships further indicate an unconformity. 

The'L , unit shows marked variation in thickness from 
50 feet between Pandanus Creek and the Fish River on the south 
margin of the Nicholson Granite to about 4,000 feet near the head 
of the Fish River on the north margin of the granite. The variation~ 
in thickness are believed to be depositional features. 

The unit overlies the basement rocks unconformably and 
is overlain conformably by the Peters Creek Volcanics. 

The Peters Creek Volcanics are flow-rocks which include 
rhyolite at the top and basalt at the base. A tough, medium
grained, reddish-grey, quartz sandstone occurs within the success
ion near Branch Creek, and, although it._Ienses out in places, can 
be traced south-west to the Fish River. Thin beds of reddish-
brown siltstone are found at the top of the unit in the Branch 
Creek area. 

Near the headwaters of the Fish River the Peters 
Creek Volcanics are approximately 1,500 feet thick; this is prob
ably the maximum thickness. The volcanics lens out towards the 
west along the south margin of the Nicholson Granite. 

The unit overlies the Westmoreland Conglomerate 
conformably and is overlain conformably by the Wollogorang Formation , 

Wollogorang Formation: Siltstone dominates the lith
ology near the Nicholson River and dolomite near Settlement Creek. 
West of Calvert Hills Homestead, near the Robinson River, sandstone 
beds are important in the formation; probably the sandstone beds 
thicken towards the west. They may become a mappable unit on the 
Bauhina Downs 4-mile Sheet. 

Although the Wollogorang Formation is overlain by the 
Constance Sandstone in most places where both units crop out, the 
Wollogorang typ~edimentation continued above the lensing Constance 
Sandstone near Settlement Creek, where the Constance Sandstone is 
overlain ,by thin beds of dolomite and ferruginous sandstone of the 
red-bed type with a maximum thickness of about 50 feet. These 
rocks are probably the stratigraphic equivalents of the Mullera 
Formation which crops out in the Lawn Hill 4-mile Sheet area. 
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The Wollogorang Formation has a maximum thickness 
of about 270 feet on the Calvert Hill 4-mile Sheet, but is between 
500 and 1,000 feet thick on the Westmoreland 4-mile Sheet which 
adjoins, to the east. The formation is overlain unconformably by 
the Constance Sandstone near Little Pand8.nus Creek, but is over
lain probably disconformably by the Constance Sandstone elsewherc 
on the 'Sheet. 

The Constance Sandstone crops out on the east half 
of the Sheet, the best exposures being found near the Calvert 
River, ':Settlement Creek and the Nicholson River. The unit lenses 
out be~ween Wollogorang Homestead, and Redbank Mines, but is well 
developed near Calvert Hills Homestead. The formation includes a 
flaggy ,grey and reddish-grey quartz sandstone with ripple marks 
and suncracks, and a massive grey quartz sandstone, Nea r 
Settle~ent Creek the basal bed is a massive glauconitic quartz 
sandstone similar to the impure ferruginous sandstone of the 
Wollogorang Formation. South of the Nicholson Granite, a wcll
jointed bed occurs. The unit has a maximum thickness of 250 feet 
in the 'Calvert Hills 4-mile Sheet are2 but is severa l thousand 
feet thick to the south and south-east of the Sheet. 

The Gold Creek Volcanics which crop out between 
the No~thern Territory - Queensland Border north of Wollogorang 
Homestead and Bluey Creek, ten miles west of Calvert Hills Homc
stead, ,contain trachytic flow-rocks and minor pyroclastics inter
bedded !w i th quartz sandstone, conglomerate and greywacke (water
sorted , tuff?). The unit has a maximum thickness of 250 feet. 

In the Settlement Creek area the volcanics overlie 
conformably the Constance Sandstone (or a thin sequence of 
dolomite and sandstone which tops the sandstone in places), or the 
Wollogorang Formation where the Constance Sandstone is absent. 
The unit is overlain conformably by the Masterton Sandstone. 

The Masterton Sandstone, which crops out on th~orth 
portion of the sheet near the Robinson River, Bluey Creek, the 
Calvert River and Redbank Copper M~ne, contains two prominent 
beds; ; one is poorlyJbedded grey quartz sandstone, the other a. 
flaggy, reddish-grey quartz sandstone extensively ripple marked. 
A cross-bedded member forms part of the sequence near Bluey Creek 9 

north-West of Calvert Hills Homestead. This bed contains lens es 
of peb'ble conglomerate. The unit has a maximum thickness of 
240 fe 'et. 

The Masterton Sandstone overlies the Gold Creek 
Volcanics conformably and is overlain unconformably by the Ka:rns 
Dolomi'te. 

The Karns Dolomite contains siltstone and dolomite 
wi th t,hin interbeds of chert which are best developed near tbe 
top of the dolomite. Platy masses and angular fragments of chert 
are contained within the dolomite. Angular fragments of chert 
and pebbles from pebble conglomerate lenses in the underlying 
Masterton Sandstone are contained in the basal dolomite. The 
siltstone occurs at the top of the sequence. The dolomite beds 
conta~n stromatolites. 

The maximum thickness is 150 feet near Bluey Creek 
west of Calvert Hills Homestead. Elsewhere on,ihe Sheet there is 
usually no more than 50 - 100 feet exposed. 

The Karns Dolomite rests upon the underlying Master
ton Sandstone near Calvert Hills Homestead wi tiP~,butment unconform
ity. _. The unit is overlain unconformably by the Bukalara Sand
stone. 
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The Bukalara Sandstoneois a field name for a unit 
which crops out between latitude 1730'S and the north margin of 
the Sheet. The name was used originally by Jensen, H.I. (1914) 
for rocks cropping out o~he Bauhinia 4-mile Sheet which adjoins 
to the north~west. Kriewaldt (1956, unpublished) re-defined the 
unit and retained the name. Although reconnaissance traverses 
show the unit mapped by Kriewaldt to be the same as that mapped 
on the Calvert Hill 4-mile Sheet, the use of Bukalara as a formal 
name must be deferred until the Bauhinia 4-mile Sheet has been 
mapped and Jensen's usage established. 

The formation contains a reddish-brown to brownish
grey friable sandstone that is strongly cross-bedded. Lenses of 
conglomerate are found in some places near the base of the cross
bedded aandstone. A massive quartz sandstone overlies the cross
bedded sandstone in some places. Between the Calvert River and 
the Little Calvert River the~ cross-bedded sandstone overlies a 
chert breccia, up to 70 feet thick, which overlies, in turn a 
bed of chert up to 10 feet thick. The chert is composed almost 
entirely of siliceous stromatolites. A ferruginous sandstone 
forms the base of the unit in this area. 

The maximum thickness measured is 240 feet on the 
headwaters of Bluey Creek. The thickness generally exposed 
elsewhere on the sheet ranges from 30 to 150 feet. 

The formation overlies the Karns Dolomite with a 
low-angle unconformity andis overlain unconformably by Mesozoic 
rocks. 

MESOZOIC 

The Mesozoic rocks are terrestrial and paludal or 
lacustrine deposits including (from top to bottom) red-brown and 
yellow mottled qUErtz sandstone, containingvcnmform struotures 
in places; grey and grey-brown claystone with plant fossils; and 
light-grey friable quartz sandstone (conglomeratLcin places) at 
the base. A talus conglomerate containing fossil plant debris is 
found in some places. The uppermost red-brown and yellow-mottled 
sandstone is widely distributed. The complete sequence is nowhere 
exposed. A maximum thickness of 100 feet was measured in the 
Nicholson River area, but in most places only 50 feet is exposed. 

The unit overlies the Bukalara Sandstone unconform
ably and occurs as a capping on older rocks or as an infilling 
within depressions in the Pre-Mesozoic erosional surface. 

CAINOZOIC 

Tertiary laterite, tentatively described by Noakes,L.C. 
in C.S.I.R.O. (1954) as Miocene, is developed over a variety of 
rock types. The laterite crops out mainly around the northern 
margin of the Barkly Tableland, and on the interfluvcs between 
Gold Creek and Bluey Creek north of the tableland. 

~ Recent deposits include the soils of the Barkly 
Tableland, caliche developed over weathered volcanics, and podsols, 
stony soils and alluvium of the hilly country north of the table
land. 
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INTRUSIVE ROCKS 

PRECAMBRIAN BASEMENT 

The Nicholson Granite includes coarse-grained 
granite, biotite-actinolite tonalite, tin-bearing quartz-biotite, 
greisen, biotitic granite, and hornblende-biotite granite. Small 
outcrops of an actinolite-biotite-quartz gabbro occur within the 
main area of outcrop of the granite. Contacts between the igneous 
rocks have: not been osberved because the outcrops are small and 
much of th:e unit is concealed by soil. Quartz-plagioclase-bioti to 
schist occurs in a roof-pendant near the Fish River and xenoliths 
.'of dacite are found near the headwaters of Pandanus Creek close to 
the contact between the Nicholson Granite and the Cliffdale 
Volcanics. The unit intrudes the Cliffdale Volcanics. 

UPPER PRO~EROZOIC 

A uralitized quartz dolerite crops out in the Settle
ment Cree~ valley at the base of the Wollogorang Formation and the 
top of the Peters Creek Volcanics. The overlying dolomite is 
feldspathised. The quartz dolerite sill (?) and silicified, and 
contorted dolomite at other places along the contact between the 
formations, indicates that igneous activity continued after the 
deposition of basal dolomite beds in the Wollogorang Formation. 

A porphyritic rhyolite crops out eight miles north of 
Wollogorang Homestead and trends north-west for twelve miles. The 
rhyolite is interpreted as a late intrusive (?) within the Gold 
Creek Volcanics. The rhyolite does not intrude the Masterton Sand-
stone which overlies the Gold Creek Volcanics conformably. 

STRUCTURE 

The main structural features are shown in Table 1 and 
Figure 1 (from which roek units younger than the Bukalara SCI:, •. , '~ ; or ... 
omi tted)., The most prominent feature is the structural high formed 
by the Nicholson Granite and the Cliffdale Volcanics, which together 
form the basement for younger rocks. The Westmoreland Conglomerate, 
which is 'the basal unit in the Upper Prorerozoic sequence resting 
unconformably on the basement 9 dips off the basement at up to 65 
degrees. These steep dips, together with fracturing and silicifi-
cation of the Westmoreland Conglomerate, show that the basement 
rocks moved upwards, arching the overlying sedimentary cover along 
an east-trending axis north of the Nicholson River. 

FOLDS 

The regional dip of the Upper Proterozoic rocks is to 
the north. The Bukalara Sandstone and Mesozoic Sediments are not 
folded. Rocks older than the Karns Dolomite have been moderately 
folded: narrow-anticlinal folds with moderate dips, and associated 
broad synclinal folds with low dips, are best developed near 
Mango Tree Creek, a tributary of the Robinson River. 

Minor dome-and -basin structures and small monoclinal 
flexures occur in the Redbank - Wollogorang area. Arching of the 
sedimentary rocks above the basement in the Nicholson River area, 
and moderate folding elsewhere probably occurred during the one 
period of diastrophism. 

( 
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FAULTS 

The most prominent fault is the Calvert Fault which 
trends north-west across the Sheet from Gorge Creek to the 
Robinson River. The fault is vertical and has a horizonte.l 
displaceme.nt of up to about 4,000 feet. Vein quartz fills the 
faul t in $ome places, notably near the head of Pc. ._1danus Creek. 
Vein quartz in Mesozoic rocks at the fault intersection near 
Branch Cr$ek indicates movements on the fault as late as the 
Mesozoic. 

Other less: Jprominent faults are common throughout 
the area. I~ some of the faults offsetting of the beds is large, 
but on most faults offsetting is small. The most common trend 
is betweep north-west and north-north-west. Other trends are 
north, north-east and east. Some of the faults, particularly 
those close to the basement are quartz-filled and show no pre
ferred orientation. 

A faulted synclinal fold with a vertical displacement 
of 500 fe.et (south-east block down) has been inferred in the 
Settlement Creek Valley. Displacement on this structure is least 
at the head of Settlement Creek and would increase to the north
east. 

JOINTS 

Four units which include competent ~eds display prom
inent jointing, namely; the Westmoreland Conglomerate, the 
Constance Sandstone, the Bulcalara Sandstone and a porphyry intrus
ive (?) within the Gold Creek Volcanics. Although the joint 
pattern ~n these rocks is complex there is a preferred north-west 
orientat ion. 

GEOMORPHOLOGY 

Two drainage divisions and two second order relief 
forms have been delineated (Figure 2). The second order relief 
forms are the dissected country drained hy the Foclsche River, the 
Robinson River, Surprise Creek, Bluey Creek, the Calvert River, 
Karns Creek, Settlement Creek and the Nicholson River which flow 
into the ' Gulf of Carpentaria, and the tableland country..: drained 
by Puzzle Creek, Berakfulle. Creek and Bowgan Creek, which are 
tributaries of Creswell Creek which flows into the internal 
drainage! basin of the Barkly Tableland. The dissected country 
is termed herein the Gulf Fall, following Stewart (1954), and the 
plateau :country is termed the Barkly Tableland. The headwaters 
of the stre,ams flowing toward the Gulf of Carpentaria have been 
excluded from the Gulf Fall because the third order relief forms 
near the headwaters are of the Barkly Tableland type. 

The basement high near the Nicholson River, the 
faulted fold in the Settlement Creek Valley and the anticlinal 
structuries shown on Figure 2 (which were developed after dep~sition 
of the Masterton Sandstone and before deposition of the Karns 
Dolomit~) control the more prominent features of the erosion 
surfaces. 

Traces of five fossil erosion surfaces are present 
in the area. The surfaces which correspond to unconformities 
(with the exception of the pre-laterite surface) and which may be 
named after the geographic part of the name of the rock-unit over
lying the unconformity, are: Pre-Westmoreland, Pre-Karns, Pre
Bukalara, Pre-Mullaman and Pre-Laterite. Unconformities of only 
local extent have been disregarded in this treatment. 
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The Pre-Westmoreland Surface appears only as the 
trace of the unconformi ty at the base of the Westmoreland Conglom-
erate around the basement margin near the Nicholso .. 1 River. The 
surface has been much altered by diastrophism (post Masterton 
Sandstone, pre Karns Dolomite), but marked variations in thic~8s3 
and lithology within the Westmoreland Conglomerate may indicate 
local variations in relief of some hundreds of feet at the time 
when the surface was submerged and the c:onglomer&;:;e deposited. 

The Pre-Karns Surface which has been partially 
stripped near falvert Hills Homestead, is an early-mature land
form with steep hill slopes and a local .celief up to 200 feet. 
Moderate folding occurred prior to the deposition of the Karns 
Dolomite. Erosion of the anticlinal folds in the Bluey Creek 
and mango Tree Creek area would produce hogback ridges similar 
to those on the present erosional surface except that they would 
have been more prominent because of the absence of a partial 
sedimentary covera~as laid down later in Bukalara time. 

The Pre-Bukalara Surface was a surface with only 
slight variations in local relief, as indicated by the Bukalara 
Sandstone which covered this surface and formed a continuous, 
almost horizontal blanket of relatively uniform thickness. In 
the central north portion of the Sheet the erosional surface 
was controlled by the flat-lying Karns DololIlite. Hogback ridges 
and minor inward-facing escarpments around breached anticlines 
were a feature of the Pre-Bukalara Surface. This is shown wherG 
the Bukalara Sandstone abuts against these forms developed upon 
anticlinal structures near Mango Tree Creek, Bluey Creek, Horse 
Creek and the Little Calvert River. 

The Pre-Mesozoic Surface was a surface of low local 
relief, particularly wi thin the Barkl,Y Tableland, However, the 
local relief was greater in the Gulf Fall as shown by Mesozoic 
talus breccia rimming hills which are at the stage of e8.rly 
maturity on the present erosional surface. Mesozoic sediments 
are found near the head-waters of the Nicholson River, Branch 
Creek and Settlement Creek at a lower elevation than other 
Mesozoic sediments away from the headwaters. Depressions were 
present, therefore, in the Pre-Mesozoic Surface and possibly 
drainage patterns were already established at these places in 
Pre-Mesozoic times. Homoclinal ridges and escarpments facing the 
partially stripped basement were possibly developed upon the 
Pre-Mesozoic surface in the Nicholson River area. Structures 
which could control both Pre-Mesozoic and prescmt stream patterns 
near the Nicholson River, Branch Creek and Settlement Creek are 
shown on Figure 2. 

The Tertiary Pre-Laterite Surface was also a surface 
of low local relief. Laterite occurs over Mesozoic rocks within 
the Barkly Tableland and on the interfluves between the larger 
streams of the Gulf Fall. 1M some places in the Gulf Fall, such 
as Ruby Creek, streams formed in Miocene (?) time are indicated 
by laterite remnants on the valley walls of streaJIlS now re juven
ated and actively downcutting below the old laterite surfaCe. 
In other places, such as Redbank Mine, Mesozoic talus breccia and 
Miocene laterite are found close together at about the same 
elevation. I~ these areas, then, the Pre-Mesozoic and Pre
Laterite surfaces lie close together and third order relief forms 
on both surfaces were similar. 
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.: . • The recent s~rface has bean strongly dissected 
following uplift in post-laterite (M!Qcene?) time. It is charac
t~rized within the Gulf Fall by superimpos~d consequent streams 
flowing through steep gorges and by subsequent stTeams controlled 
by structure and lithology. Some of the streams have been . 
rej~venat~d, others are resequent~ Escarpments, small structural 
plateaus; mesas and ho~oclinal and hog-back ridge~ are also common. 
Within the Barkly Basin the recent surface is a stripped-plain with 
a ge~tly undulating surface controlled by slight variations in the 
attitude of the underlying essentially flat-lying beds. 

The recent surface is a composite surface which 
includes relief forms that have persisted - altbough considerably 
modified - since the l~per Proterozoic. Btoad epeiric warping 
with the ~eposition of thin beds of sediments during submergence 
and long periods of erosion of sub-horizontal strat e under condi
tions of low regional relief following emergence, are the tectonic 
conditions favouriniS this development. Structures :L 'liL_iJ'~L"'~ durin{ 
a period of diastrophism (following the deposition of the We s tmore· 
land conglomerate and preceding the deposition of the Karns 
Dolomite) have controlled the position of similar relief formn 
developed on successive erosion surfaces. 

ECONOMIC GEOLOGY 

No large mineral deposits have yet been found, but 
many small deposits, particularly of copper and uranium ,are known. 
The largest group of deposits, the "Red bank Copper-deposits~' have 
yielded a few hundred tons of high grade copper ore. Although 
dolomite and laterite occur in the area and are potentially useful 
there is no requirement for these materials at present. 

URANIUl\1 * 

The first disGovery was made by Prospector R.T.Norris 1 

in March, 1955, in the Pandanus Creek area. Subsequent discoveries 
include 'Blackwells Deposit, and the Redtree Deposit, both near the 
Northern Territory - Queensland Border in the Central Creek area, 
and the .Eva Uranium Prospect (the most recent discovery) near the 
headwaters of Pandanus Creek. Airborne scintillation work of the 
Bureau of Mineral Resources, using an Auster aircraft, in 1956 and 
1957, revealed more than 100 anooalies in Precambrian sediments, 
lavas and granite, and in Mesozoic sediments and Tertiary and 
Recent soils. (See Livingstone (1957), and Walpole (1957). 

Radiometric anomalies occurring in the Cliffdale 
Volcanics, Westmoreland Conglomerate, Peters Creek Volcanics and 
the Nicholson Granite may be attributed to one of two types of 
occurrences. 

1. Weak diffuse concentrations of uranium or mass 
effect from outcrops in soil, in acid l avas or granite. 

2. Mineralization, either with or without copper, in 
fissures and faults, particularly in lavas or at the contact 
of the Westmoreland Conglomerate and the Peters Creek 
Volcanics. 

Type 1 occurrences are unlikely to be of economic 
interest, nor are any superficial concentrations which may occur 
in laterite or other iron~rich strata. 

* Based on Carter, E.K., 1957. Occurrences of Radioactivity 
North of the Nicholson River. Unpub.rep.for 
Bur.Min.Resour.Aust. 
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Work at Blackwells Prospect in the Branch Creek area 
has revealed a discontinuous vein of high grade pi tt,~hblende an 
inch or ,two thick about 30 feet below the surface. In the El 
Hoosin deposit pitchblende occurs at the surface. The deposits 
of this type are all probably of hydro-thermal origin, the second-
ary minerals being formed by weathering of pitchblende. The host 
rock fot the fissure deposits include both acid an r basic lavas. 

The fissure deposits in many cases are associated with 
quartz or hematite veins. Poor copper mineralization commonly 
accompanies those in the Pandanus Creek arju, but in the Branch 
Creek area copper minerals are rare. Secondary minerals recorded 
include, autunite, torbernite and sklodowskite. The most promising 
of the ~eposits were tested by drilling, shaft sinking and driving 
and were found to contain too small a tonnage for company operations. 
A small tonnage of ore was trucked to Darwin from Blackwells 
Prospect. 

COPPER 

Copper deposits have been worked intermittently in 
the area since 1900. A small tonnage has been shipped from the 
Pandanuq Creek area. The main deposits in the area are the Redoa,nk 
deposit~, in the McArthur River Mining District 16 miles west of 
the Queensland Border and 63 miles south of the Gulf of Carpentaria. 
The depcisits yielded 882.8 tons (ore shipped) of 33.1 percent 
copper ore to June,1948 * and about 230 tons (dry weight) of .about 
25 percent copper from June, 19,"r8 to the quarter ending September, 
1957 ** 

The Redbank deposits occur in the Gold Creek Volcanics 
and are characterized by the copper minerals malachite, dihydrite, 
azurite, chrysocolla and chalcocite. It is suggested that the 
deposits are within the oxidized zone of epigenetic, epithermal 
sulphide deposits (See Firman, J.B., 1958). 

Known deposits are of sufficiently high-grade, but 
are too small for economic development on a large scale. 

MANGANESE 

Twelve manganese deposits occur within a twenty-mile 
radius cif Cakvert Hills Homestead. The deposits contain pyrolusite, 
cryptomelane and wad. Manganese assays of chip samples from the 
best and largest deposit range from 30 to 40 percent Mn. The 
deposits are too small to be of economic importance. 

TIN 

A tin-bearing deposit near Pandanus Creek was found 
in 1957" but the tonnage is small and the grade is likely to prove 
low because the cassiterite is irregularly disseminated through 2 

quartz-bioti to greisen. Alluvial tin is found in a small strCalTl 
near the deposit, but the amount is small. 

GOLD 

Local prospectors in the area have reported small 
amounts ,of free gold in the Tin Hole Creek and Gold Creek areas. 
Slnall quantities of freG gold occur also in the Eva Uranium Deposit. 

* Benedict, P.C., and King, H.F. (1948). 

** Figure s from Mines Branch, Darwin - incomplete. 
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G-ROUTIDV{.ATER 
Water supplies for pastoral use are obtained from 

lagoons in the rivers flowing to the Gulf of Carpentaria and 
thip supply is adequate for present needs. The south-west 
portion of the sheet vvhich covers the undeveloped northern 
fringe -of the Barkly Tableland, has an inadequate supply of 
surface water for pastoral purposes. Bores sited ~ithin 
drainage basins, particularly in well-jointed sandstones, 
should 'provide an adequate supply of potable water at shallow 
depth " if and when the pastoral industry of the Barldy Tableland 
is expqnded. 

BATTEY, G. C. , 
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ADDENDUM 

Regional mapping on the Mt~ Drummond 
4-mile Sheet, which adjoins the Calvert Hill 
4-mile Sheet to the south, indioates that the 
rocks mapped as Constanoe Sands10ne overlying 
Wollogorang Formation on the southern margin 
of the Sheet, between Little Pandanus Creek and 
the Nioholson River, should be shown as the 
stratigraphic equivalent of the Bukalara Sani
stone overlying Mullera Formation. 



I 

, 
I 
I , , 
I 
I , , 

, 
• 

PROVISIONAL COMPILATION 

M 

1'"b 
\ 

....... 1 
I 
). 

• • • 1-' 

IS'od w 
o--~ 

w 
o 

• 

. , 
, 
" 

. '. , 

( 
, , 

I .. ...... 

1'1 

-,,'IAII'\, ) ';>1/ 

, CO""; r' 

" 

I 
I 

/ 

.f .... - -'-

\ 
M' -... ~ 

-.. 
,~ . 
... 1-.'0 .... ,;1,. 

, / ' :-('l- (J ", ,,,,,,.' 

W .4 

Sectl crl .A·1::l 
(f..:Jl<iil"lg :)(; h t11~tic) 

V.,.hc_1 :;.cale 0 '; eXda3~rili()n 

Rc;/u<'\ ~Ol'l iBvotr 

, / / 
,/' 

/" f) } 
/ 

-~ - £ 
~- - -..-. 

"'C- 
" r 

INDEX To ADJOIN ING SHE ETS 
Show;",! M.as netic t>ed i,," fi<) .... 

6AU""NIA 
DOWN S 

I WOH-
. V.O JtfL.AN j) 

!1an, Q (r<t~ Cr-cdt 
I so'). ~"'Cy 

, 

8 

CALVERT HILLS 
NORTHERN TERRITORY 

, - , 
\ ' 

- -i- x-0"> ---.. , 
-~- . \ 

.' 

\ \, ~: , . I .. IJ. ; ./ 

" 

Scale 
4 Mi le,,> 10 1 IrI<.h 

.-l-;...c=:I'=='I::, ======;;1======="i':, = ======,f'====== =lt Hi(,,) 

I I I 

L · ... 
t ' 
" + f 

) 
\ 
"', 

\ , , 

• 

' r1 I ... _ ...... 

'. .' II 

- ~ --

M " , 

" b 

/ • • , 
" " • 

C;EOLOG ICAL r:(ElIA~ l l l f Y DIACRA .... 

B, 

c 

Se ct ion C-D 
(Fol d ,,,, ,3 S(;tlfi r'J'lJfrs) 

Vp :hc.,,1 snl l" IO.£, (,')f~ && "r.f ro .... 

B; A",.·,]/ ,. ... <:. Onna :·~ . -': ':. w It... ~j,o rl- 'f '_" ~ f""dv~n -:. 
dnJ ,';'r-pltJ", /,..fiY!"'~'o"l- . 

C A:, -.pJ..41., in -I,.~. Yf.·.ddi- . l) · , 

E53-8 

;. 

+ 

.1'1·00' 
~:J 
(;) -

S'-OA <i. ~ ." oJ...-.....---. ,~ 

/ \ 
,~ 

I . 
I NOR TH EIIN 

• T[ RRiTORY • 

l ! 
I_._.-.J 

u 
o 
N 
o 
2: 
;;: 
U 

RECENT - TfRTIARY 

LOWER CR ETACEOUS
JURASSIC 1 

UPP ER 
PROTEROlOI C 

Reference 

Vn 4;onfor,., 1''1 

Uncon fo flYlity 

Un~Qn'o'm'jty 

l?uo ffdc.Jtrj'-, JaVdI cf"J ~ulf 
-:J ~iHt. f"~rb*"1eJ seot~J.{ 

v f!.J?V P"fAiry d:Jlt.<-

Unc oll (o'," I ty ~ Di,c. onfOr'm it!? 

Wcllosor."i Fo,putlOf\ _ Oo/dlll ifeJ SJHsftM~ w..wi,,, .. ~ cklt. 

ACiJ ""j iN,;o /" v8" 'i'-6 dol,,;I. 

5aJtd$i-one. 

UIl40A fo,,,. it1 

__ Cf)Jo e /N"Jt ,rlt.(' t r4tfl"lt:, PIIJ"". 'j_ dll / IoM/I1 .... 

Geol ogic .. l bO<l nda~,,~ , 

--- Esli bfiJ"a/ hol/"J"~I, proitl<Jn . "(Jrd/e 

- - - [jJ~blls~ ttl -b~"flJ~,r, P"! i lt."I . /prax/1f14 /e 

Strike 41\4 d." of .str", t.l 

-5- /fl c/l fI~J 

+ Hor;~n fdl 

'~ Tf' f I!J l i lts and "p fro lf) " ir-pAQlo in1e'pft! r.,l i iJ#\ 

" 

-- --,'-- Prohs"'e fa"lI , 

Cu 

Mir'lr ~d l dtpas)#s 

Coppel"" 

Man.J <HI de 

U r<1I')f-"'''''' 

M;II ~' , PY OdLlc.f4 U< ,..,oyd.J.. . 

- t - 51 .. /Iil /!ell"" ... , 

:. ~ ::;;:: Vvit icJ~ trdclL 

ov..I.IL Wat~1 IicfQ 

• 
o Airfield 

, 
- 0 -

I 
SpQf eH""'f '.~ 

#4110'1.1 /f.ytPi"J ' AI/<.. • .3Jo erl'Do' 3 0 (!:. "'I.u . eO'Do' I tJ (J '~ 

... .a.., ~ (, ()1'I1"1"()/lcJ an .: .... (J ;./ 

):t Jlt.!icop/~"'d"~r~ ;d "4. $c c~"f ,...~//.d 

o A Ulfer "'dd/() - <1I1/~Y' 

• 


	Front Cover
	Table of Contents
	Summary
	Introduction
	Climate
	Topography
	Vegetation
	Communications
	Geological Investigations

	Stratigraphy
	Precambrian Basement
	Upper Proterozoic
	Mesozoic
	Cainozoic

	Intrusive Rocks
	Precambrian Basement
	Upper Proterozoic

	Structure
	Folds
	Faults
	Joints

	Geomorphology
	Economic Geology
	Uranium
	Copper
	Manganese
	Tin
	Gold
	Groundwater

	References
	Addendum
	Table I
	Figure I
	Figure II
	Plate



