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SUMMARY 

As a follow-up to previous geochemical investigations in the 
McArthur River area, a progTamme of geochemical sampling of the soil immediately 
adj acent to bedrock viaS carried out by mechanical auger drilling. Wherever 
possiblej the auger cuttings were also used to determine the nature of the 
bedrock in areas where outcrops were sparse or "apsent. Spectrochemical analysis 
was used for the determination of trace amounts of metallic elements and the 
results were plotted and contoured to reveal areas of anomalous metal con~ 
centrations. Lead and zinc were the only elements showing anomalous behaviour. 

Several Pb/Zn anomalies 1 considered to indicate mineralised shales 1 

were delineated in the Boko and Homestead grid areas. 

Further exploration by costeaning and drilling is recommended for 
these two areas. 

INTRODUCTION 

During May to September 1961 the Bureau of Mineral Resources under
took a programme of geochemical prospecting in the McArthur River area of the 
Northern Territory. This survey was twofold in design, experimental and applied. 
Part of the area of interest of McArthur River is covered by deep river alluvium 
arrl the experimental work was aimed at developing geochemical techni~ues suit
able for use in areas covered by alluvium. The results of this survey are 
recorded by Fricker (1962), and show that while only poorly developed surface 
geochemical anomalies are found in the river alluvium, auger drill samples 
taken close to bedrock give a much stronger anomaly pattern. 

During the 1963 field season, further surveys were carried out in the 
Homestead, Teena, Boko and Mitchell Yaau areas, which are shown on Plate 1. 
This work was undertaken as part of a special mineral survey under an agreement 
between the Bureau of Mineral Resources and the Department of Territories1 and 
was carried out with the cooperation of Carpentaria Exploration Company. The 
area has also been the· subject of several geological and geophysical investiga
tions to which reference is made in Fricker's report (1962). 

The Homestead area, immediately adjacent to the McArthur River, is 
covered by alluvium from 40 ft. to 60 ft. deep. Geological interpretation by 
Carpentaria Exploration Company suggested that the mineralised shales of the 
H.Y.C. locality extended into this area. It was proposed to use auger drilling 
to penetrate the alluvial cover and take samples of bedrock for geochemical 
examination. At the same time it was hoped that the lithology of the auger cut
tings would provide additional geological information. Similar consider~tions 
applied at Mi tohell Yam. 

The Teena and Boko areas lie on the margin of a closed synclinal 
structure, with the mineralised shales cropping out at the Teena Prospect and on 
the opposite side of the syncline. The survey of these localities was therefore 
designed to test the areas where extensions or recurrences of the mineralised 
beds were most prObable. 



-2-

Carpentaria Exploration Company undertook the day to day supervl.sJ..on 
of the auger drilling ani sample collectionj and. provided the services of two 
assistants for sample collection and a geologist j N.G. Marlowej in charge of field 
operations. 

Sam£lin~and Analytical Procedure. 

The sampling was controlled by a surveyed rectangular grid laid down 
by Carpentaria Exploration Company. The sampling interval was 400 feet along 
one axis of the grid and 200 feet along the other~ At each sampling point a 
mechanical auger drill was used to sir~ a hole to bedrock and the sample for 
analysis was taken from the auger head after withdrawal. While drilling was 
in progress 9 samples of the cutt ings were taken at tv/o-feet intervals. These 
were laid out in sequence and the colour~ texture 9 carbonate and gypsum contents ~ 
and lithology of the coarser fragmentE? were recorded. This information was 
used in determining the nature of the bedrock. Drilling was carried out dry 
wherever possible, but in some areas it was found necessary to add water during 
the drilling. Provided that the progress of the drilling is smooth and does 
not impose undue strain on the drilling rigj it is preferable to drill dryas 
this facilitates the flow.of cuttings from the auger, and their subsequent 
examination. Generally the auger drill was able to penetrate to bedrock, 
except in areas where coarse gravel beds momt:than a few inches thiok were 
encountered~ ~ 

All the chemical analyses were carried out at the Bureau's laboratory 
in Canberra by E.J. Howard j using a semi-quantitative spectrochemical procedur-e. 
Sample preparation entailed dryingj grinding to approximately 80 mesh and 
igniting at 4000 C to remove organic material and reduce moisture contents to 
a level low enough for satisfactory arcing. The prepared samples were loaded 
into preformed electrodes and volaiilised completely in a D.C. electric arc 
at 10 amp, the sample being the anode. The emitted spectrum of each sample 
was recorded photographically over the wavelength range 3600i to 2500i on a 
Hilger Large Quartz Littrow Spectrograph. Arcing parameters and plate pro= 
cessing were carefully controlled to give reproducible conditions. The con
centration of each element required was then determined by visual comparison 
against standard plates prepared unier the same conditions. 

The elements sought and the ir various detection limits were nickel 
. 5 Ppm9 cobalt 5 ppmj zinc 100 Ppm9 copper 5 ppm~ vanadium 5 ppm~ molybdenum 

2 ppmj lead 10 Ppm9 tin 10 ppm and beryllium 2 ppm. These limits were not 
neoessarily the minimum concentration detectable by spectrographic procedures ~ 
but were adequate for the purpose of the survey. 

Teena Area 

Green vitric tuff and pyritic shale crop out at the north-east end 
of the Teena grid, and previous work by Fricker (1962) showed lead and zinc 
anomalies in the soils at 1 ft. depth around this outcrop_ However~ oost~ 
eaning and diamond drilling by Carpentaria Exploration Company has revealed only 
minor lead and zinc mineralisation. 

The present survey covers the area of the earlier investigation and 
extends to the south-west. Ninety three samples were taken, involving a total 
of 1193 feet of auger drilling. The depth of auger holes ranged from 4 to 34 
feet with an average of 14 feet" not including eight outorop samples. 

Anomalous values were obtained for zino and lead only (see Plate 2). 
The zinc anomaly is oonfined to the area adjacent to the pyritio shale outcrop 
and confirms the earlier work of Frioker (1962). 

The lead anomaly ex·tends to the south-west and appears to be terminated 
by a north-trending fault associated with the Reward Fault and following the 
line of the Boko waterhole. This lead anomaly includes the area of pyritic shale 
outcroP1 but in the main is located over dolomitic rocks. 
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In the PYl'itio shale area~ lead and zinc anomalies are a~sociat_ed~ as 
is also ·the case in the Ho Y. C. areaj &nd this association is therefore considered 
ind.ioa.tive of the pyritic shales of the Barney Creek Member. On the other ha.YJd:l 
lead. anorr,al:"es in areas of dolomitic rocks are considered to indicate minor 
occurrences of galena in limestone of the type found at Barney's Hill, Bald Hill 
and o·ther places. 

Considering the present results in relation to previous work, 
the Teena area can be considered to have been examined thoroughly and no 
further geochemioal work is warrantedo 

The Boko grid covered an aI-ea approximately 2 miles by t mile:l from 
which 305 samples were taken. Auger drilling totalled 3207 ft 0 ~ giving an 
average depth of 1~ ft. per holeo Individual holes ranged in depth from 2 ft. 
to 40 fto 

Associated lead and zinc anomalies occur in the eastern ha,lf of the 
area (see Plate 2) ~ but these lie to the north of the known outcrop of the 
Barney Creek Member. Outcrop in this area is very limited and the geology is 
not known in detail. It is therefore possible .. that these lead/Zinc anomalies 
represent pyri tio shales completely obscured by soil cover, but lithological 
data obtained from the auger hole cuttings indicate dolomite throughout.the 
Boko a,rea. This information is not infallible~ ,but it does suggest that any 
pyritic shale bed in this area must be a narrow one, in which case the more 
extensive carbonate rocks may have acted as a trap for lead and zinc released 
from the shale during ~leathering. This could accou.11.t for the occurrenoe of 
the anomaly parallel to but displaced from the shale beds 9 but this is not the 
case at Teena~ where the lead/Zinc anomaly is confined almost exclusively to 
an area Q~derlain by the mineralized shales. 

Further work in this area is recommended to establish definitely the 
nature of the rock underlying the geochemical anomalies. Initially this could 
be restricted to the lead/zinc anomaly at the eastern end of the Boko grid. As 
auger drilling shows only shallow soil cover (2 ft. to 10ft 0), one or more 
cos1;eans across the anomaly should provide sufficient informat ion to assess this 
area. 

Homestead Area. 

Being covered by river alluvium~ the geology of this area is poorly 
known. Extrapolation from the limited outcrops adjacent to the Homestead grid 
suggested a possible recurrence of the mineralized shales within this areao 

The sampling grid shown on Plate 3 covered an area of approximately 1* 
square miles. Three hundred and eighty five auger holes were drilled to an 
average depth of 40 feet. Individual depths ranged from 10 to 100 feet and the 
total footage drilled was 15,200 feet. 

The auger cutting lithologies indicate that most of the area is 
underlain by ca~bonate rocks. A few holes suggesting shale bedrock occur in the 
north-central portion of the grid? but this information should be treated with 
caution~ and there is no clear pattern from the auger cutting lithologies which 
could be unequivocably related to the eCluivalent of the mineralized shales ,.of the 
H. Y .. C. area. The frequent occurrence of sand and gravel throughout the area and 
the depth of alluvial cover make both drilling and accurate sampling difficult ~ . 
so that the loss of some detail is inevitable under these conditions. 



Of the nine elements sought in the spectrogTaphic analysis y 

only lead and zinc showed significantly anomalous behaviour~ The background. 
val.ues for lead and zinc were less than 10 and less than 100 parts per million 
respectively_ Two types of anomalies were found in this area namely lead/Zinc 
anomalies and lead only anomalies. Zinc does not occur in anomalous amounts 
by itself. The lead anomalies are very weak generally covering to 3 sampling 
pOints with an average value of about 50 ppm. As in the Teena and Boko areas ~ 
these lead anomalies are considered to represent minor occurrences of galena in 
the carbonate rocks.. The widespread occurrence of minor dissemminated galena 
in the dolomites of the McArthur region is well known and could easily give 
rise to scattered weak lead anomalies y particularly if the mineralization is 
localised by faulting. 

Three lead-zinc anomalies are shown on Plate 39 of which the 
strongest is located between G 24~ G 32 and H 24. These anomalies fallon a 
line trending ~SW, which runs parallel and a few hundred feet $outh-east of 
the Bull Creek Faul t ~ and. which almost coincides with an alluvium filled 
depJ:'ession~ approximately 80 feet deep? in the underlying bedrock. The ._position ..... . 
and depth of this bedrock depression were determined from the auger hole.,({~p~gs·~' --.~ .. ;.,:
assuming a flat but not necessarily horizontal ground surface. The two no~th,....:" 
eastern anomalies lie in the centre of this depression? while the south~wes.tern 
&lomaly is displaced about 800 feet to the south. 

It is reasonable to assume that this depression represents an 
anci~nt river ohannel, probably controlled in part by the extension of the Bull 
Creek Fault. The lead/Zinc anomalies to the east of this fault are thought to 
repI"eSent the mineralized shales occurring in the nose of a north-east pitching? 
NE~SW trending synolinal· structure. This is conSistent with the available 
geological information and explains the absence of any evidence for the occurr
ence of these shales in the north-western and south-eastern portions of the 
grid - area. 

The two anomalies bounded by D28-32~ E30-34 and G24-32~ H 24 
warrant further investigation. The thick alluvial cover precludes costeaning, 
so thatwaggon drilling or diamond drilling would be necessary. In the first 
instance? a series of short holes penetrating bedrock should provide sufficient 
information to determine whether a major exploration programme is warranted. 

Mitohell Yard Area. 

This small area is similar to the Homestead areaj in that it is 
covered by thick alluvial deposits. Immediately to the east of this area? the 
mineralized shale beds are known to occur in a synclinal structural basjnj and 
the grid l~-out was designed to detect a possible repetition of this type of 
basin along the projected axis of the known occurrence. 

The sampling area covered approximately one sixth of a square 
mile and is shown on Plate 1. Forty auger holes were drilled at intervals of 
400 ft. on a rectangular grido The total footage drilled was 1920 ft.? giving 
an average depth of 48 fto with a range of 20 to 80 ft. 

Auger cutting lithologies indicate mainly green tuff and dolomite 
throughout. No anomalies were detected and the area is thought to warrant no 
further investigation. 

Re commend. at ions 

No further vTork is required at the Teena or Mitchell Yard areas. 
At Boko~ costeaning is suggested to determine the nature of the bedrock underlying 
the Fb/Zn anomaly at the eastern end of the grid area. In the Homestead area1 the 
anomalies at G24-32, H24 and D 28-3~~ E 30-34 warrant further testing and a series 
of holes to sample bedrock is suggested. 
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