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~UMMARY OF B.M.R. EXPLORATION - RUM JUNGLE AREA., 1968. 

SUMMARY 

During 1968, auger drilling, geochemical and radiometric surveys 

were undertaken in the Huandot, C oomalie Creek and M.a.nt on areas, and a 

number of geochemical and radiometric anomalies were delineated. Follow­

up surveys were undertaken in the Acacia and Coomalie Gap West areas, and 

a number of well-defined geochemical anomalies in the Acacia area were 

confirne d. 

Diamond drilling comprised five holes completed in the Woodcutters 

area, two in the Coomalie Gap West area, and three in Area 44 Extended. 

Only minor disseminated base metal and radioactive mineralization was 

encountered in these holes. At the time of writing (October, 1968), one 

hole is in progress in Area 44 Extended and one in the Mount Minza area, and 

one is about to commence in the Acacia area. Fifteen rotary-percussion drill 

holes were also completed to test radiometric anomalies in the Woodcutters 

area and four in Area 44 Extended. None of these encountered major concen­

trations of radioactive mineralization. 

Further testing of the Woodcutters L 5 Prospect is to be undertaken 

by the Electrolytic Zinc Company of Australia and Peko-Wallsend Investments 

Limited. 

A re-examination of the Lower Proterozoic meta-sedimentary succession 

was undertaken in order to check the relationships between the four formations 

of the Batchelor Group and the contact relations between the Batchelor Group 

and the Rum Jungle Complex. 

In the Embayment area, a compilation of existing surface and under­

ground information has resulted in recommendations for further testing in the 

area between White's and Dyson's open cuts. 

A preliminary examination has shown that magnesite is widespread as 

a major constituent in crystalline carbonate rocks of the Celia and Coomalie 

Dolomite formations. 

Geophys ical surveys ."during 1968 included reconnaissance surveys in, the 

Manton area and .:detailed surveys in the Huandot ·a:tea. A surface radiometricl'f 

anomaly in the Manton area requires investigation. 

A gravity survey indicated a steep dip on the western edge of the 

Rum Jungle Complex. Slingram and resistivity test surveys across the Complex 

both located fault zones with no surface expression. Slingram is the preferred 

method to use. 



Introduction 

Exploration programmes by t he Bureau of Mineral Resources in the 
Rum Jungle area during 1968 followed the general pattern set in recent 
years. 

The Geological staff, comprising C.E. Prichard, A. Taube, 
J.L. Willis and Y. Miezitis (ex Canberra), undertook auger drilling, 
geochemical and radiometric surveys, supervised diamond drilling and 
rotary-peroussion drilling programmes, and carried out general geological 
investigations relating to the stratigraphy and structure of the Batchelor 
Group meta-sAdiments. Further progress was made with the compilation of 
existing geological and drilling information from the Embayment area, and 
an investigation of magnesite occurrences in the Celia and Coomalie Dolomite 
was begun. 

Between May and October, about 26,000 feet of auger drilling were 
completed by the B.M.R. Gemco drill, mainly in the Huandot, Coomalie Creek, 
Aoacia and Manton areas, and 1,500 samples were collected for geochemical 
traoe element analysis. Drilling in the Manton area is still in progress 
a.t the time-of-writing, and-is being assisted by a second Gemco drill, made 
available by the MiiiesBranch,· N.T. Administration. During the period May 
to July, 1968,·a ~yhew drill) made -available by the B.M.R. Petroleum 
Technology Section/drilled 19 holes totalling about 3,000 feet in the Wood­
cutters area and Area 44 Extended. 

Diamond drills made available by· the Mines Branch, N.T. Administl.a­
tion, completed two holes in the Woodcutters area and three holes in Area 
44 Extended for a total of 3,860 feet. In addition, three diamond drill 
holes in the Woodcutters area and two in the Coomalie Gap West area were 
completed under contract for a total of 2,110 feet. At the time of writing, 
one hole by a Mines Branch drill is in progress in Area 44 Extended; one 
contract drill hole is in progress in the Mount Minza area, and another is 
about to commence in the Acacia area. 

Details of holes completed during the yea.r or in progress at the 
time of writing are as follows: 

Woodcutters L 5 Anomaly 
61/10 

Woodcutters L 2 Anomaly 
61/12 
61/13 
68/4 

Woodcutters L 3 Anomaly 
L 3 Grid 

61/15 

Coomalie Gap West area. 
68/1 
68/2 

Co-ordinates 

216 S, 42 E. 

88 s, 34 E. 
80 s, 29.5 E 
90 S, 28.5 E 

46 E, 43 N 

344 S, 21 E 
344 s, 25 E 

Depression 

15
0 

W 

650 E 
650 E 
100E 

.600 N 

600 W 
500 W 

Depth 
(feet) 

1001 T.D. 

569 T.D. 
555 T.D. 
642 T.D. 

553 T.D. 

412 T.D. 
624 T.D. 



(Cont. ) 

Area 44 Extended 
67/14 
68/3 
68/5 
68/6 

Mount Minza area, 
68/7 

Co-ordinates 

196 s, 50 W 
212 s, 53 W 
240 s, 55.9 W 
236 s, 33 W 

2. 

(Gould area grid). 
201 s, 444.5 E 

Acacia area (Acacia grid). 
68/8 24 N, 1 E 

Depression Depth 
(feet ) 

600 w 799 T.D. 
600 W 836 T.D. 
600 W 589 T.D. 
600 W 377 on 30/10/68 

600 E 133 on 30/10/68 

50
0 

E About to begin. 

Reconnaissance geophysical surveys were made in the Manton area, 
and detailed surveys i:n the Huandot area .• 

As a result of the compilation of geophysical data in the Hundred 
of Goyde~, follow-up surveys were made in the Mount Fitch North area, Mount 
Burton area, Browns South-west area, Rum Jungle Triangle area, Area 55 BD 
Batchelor Laterites Extended and Powerline areas. 

Follow-up surveys were a1 so made in t he Waterhouse No.2 and Mount 
Minza areas, Acacia area and Coomalie Gap West area. 

A gravity survey was made to examine the western edge of the Rum 
Jungle Complex. Test surveys were made over the Complex to locate fault 
zones with no surface expression. A surface radiometric survey was also 
made over the Complex. 

Huandot Area. (Plates 2, 3). 

This area lies between Area 44 Extended and the northern part of 
the Coomalie Gap West area, both of which have been examined previously 
(Semple, 1968a). During 1968, 447 auger holes totalling 8750 feet were 
drilled in this area on a 400 by 200·-foot spacing. 

The geological units recongized in this area comprise Coomalie 
Dolomite, transition beds, and Golden Dyke Formation; these are continuous 
with those recognized in the adjoining areas to the north and south, but 
strike more easterly than in either of the adjoining areas. 

Radiometric probing outlined a strong anomaly in the Golden Dyke 
Formation in the central northern part of the area. This had maximum 
values near the bottom of the holes (depth 28 feet) and hence was re-drilled 
to 50-foot depth. Probing these deeper holes showed that the anomaly drops 
off sharply below its maximum, which occurs at or slightly below the base of 
a chocolate brown soil layer generally from 18 to 22 feet below the surface. 
No anomalous values were recorded below 30 feet. A moderate anomaly was 
also encountered in the Golden Dyke Formation in the eastern part of the area, 
but this anomaly had its maximum value at 4 to 6 feet and did not persist in 
depth. 
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Large weak to moderate zinc anoma.lies occur regardless of geology 
over the western half of the area, and several scattered small weak lead 
and copper anomalies are prE: sent ~ but they are not; considered to warrant 
further testing. 

5 I ingram , S.P. and surfa.ce radiometric sueveys were made; no 
significant anomalies were found. Slingram results show that the Golden 
Dyke Formation is conductive, as wa.s expected from the 1967 surveys in 
adjoining areas. The conductiV':i.ty is due to car'bonaceous slate. 

Coomalie Creek Area. (Plates, 5~ 6)0 

This area is underlaL'tl. by Coomalie Dolomite? transition beds, and 
Golden Dyke Formation, including amphi.bolite. The beds generally strike 
east to east-north-east? with a change to a more northerly trend in the 
eastern part of the area. 

Footage drilled in thi.s a:rea was 5250 feet 7 and 275 samples were 
taken on a 400 by 200 foot grid. 

A large radiometric anomaly cf moderate intensity occurs in the 
Golden Dyke Formation in the cent:ra,l southe:rn part of the area, and may 
warrant some further testing by rota:r.y-percmssion drilling. Two smaller 
weaker radiometric anomalies occur O'IJ'er Coomalie Dolomite near the western 
boundary of the area. Only small scattered weak geochemical anomalies were 
outlined. The strongest lead and zinc anomalies occur at a wartime se,rvice 
installation and probably do not have geological significance. 

Acacia Area. (Plate 7). 

The 1967 auger dri.lling and geochemi.cal su.rvey of the Acacia-area 
was on a reconnaissance spacing of 2400 by 400 feet (Semple, 1968b). Several 
geochemical anomalies were indicated near the western margin and in the 
northern part of the area, and these have been investigated by closer 
sampling during 1968. In the course of this follow,·up survey 9 6500 feet 
were drilled and 400 geochemical samples were collected. 

Near the western rrargin of the area~ Anomaly L 1 was confirIIEd as 
'a strong lead anomaly with associ.ated moderate anomalous zinc values. Peak 
values were 2700 ppm lead and 670 ppm zinc at 24 N, 4 E. Some analytical 
results from this area are not yet ava,i.1able at the time of writing. 

To the north of L-l, Anomaly C 2 at 72 N has been confirmed as a 
weak copper anomaly with associated zinc values, and L 2 at 96 N has moder­
ate lead and weak zinc values. These anomalies may represent a single 
linear feature mineralized over a length of more than 19000 feet, and if so 
warrant more interest than they would as separate individual anomalies. The 
first diamond drill hole in this area i,s designed to test Anomaly L 1 at 
2~ N9 and is about to commence at the time of writing. 

At Anomaly L 3 (264 N, 84 E)} fifteen holes were drilled at 200 by 
100-foot spacing, but only weakly anomalous lead (maximum 260 ppm) and zinc 
(280 ppm) were recorded. 
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At Anomalies 1 4 and Z -; (.312-336 Np 144-·154 E), thirty three 
holes were d ril1ed 9 and recorded scattered zinc values up to 1500 ppm, 
but only low lead values. 

Radi.ometric probe results were low in all areas covered by these 
follow-.up surveys 0 

S.P. surveys were made over the major geochemical. anomalies found 
in 1967 (1 1~ L 29 L 39 L 4~ Z'i,. C 19 C 2 and Co 1). One S.P. 
anomaly was found about 300 f6€!t west of L 2. 

Manton Area. 

This area of about four. by two miles lies immediately west of 
Manton Dam between a high ridge of Acacia Gap Q.uartzite to the north and 
Rum Jungle Complex to the south. Oute-rop is poor? but westerly striking 
Golden Dyke Formation and Coomalie Dolomite have been identified south of 
the Acacia Gap Q.uartzite. The section below the Dolomite is not yet clear. 
At the ti.me of writing~ auger drilling is in progress in this area at a 
reconnaissance spacing of 1200 by 200 feet on traverses running northerly. 
Both radiometr.ic results and geochemical values availa'ble to date include 
some high 'iTalues~ but so fa,r no defined a.noma.lies are apparent. 

Reconnaissarice Sli,ngram and surface radiometric surveys were made 
in this area on traverses 1200 feet apart9 with stations 100 feet apart. 
No signi.ficant Slingram a.nomalies were fo-und. Conductive slates in the 
Golden Dykl: Formati.on can be distinguished in the profiles from other 
fOT'mF~tionq, TTnwp.ver', it is YJf)t possible to di.stinguish Coomalie Dolomite, 
Crater Formation and the R"LUn .J1:'ngle Complex from one another as they are 
all non-·conductive. 

One surface radiometric anomaly f·')ur times background was found at 
244.06 N, 4 W v in ferruginous rock, possibly overlying Coomalie Dolomite. 

Woo.doutters 4.rea (Plate 8). 

Five diamond drill holes and fifteen rotary-percussion drill holes 
have been completed in this a·rea since the last annual report. Minor radio­
acti.vity and. base metal mineralization were encountered in several of these 
holes 1 but no intersecti.ons of ore.-grade material were made. 

1 2. lead, .. zine-,s:i1ver ProsEect: The final hole on this prospect, DDH 
67/10, was, completed at a depth of ';001 feet without intersecting the main 
lode? although minor mineralization wa.s passed through between 556 and 559 
feet and in the vicini.ty of 958 and 983 ,feet; (Crohn~ Langron and Prichard, 
1967). 

Applications for ·the fur·ther exploration and possible development 
of this prospect were imrited by the Commonwealth Government in December, 
1967 ~ and aeceptanc.e of an offe:1:.' by Electrolyti.::: Zinc Company of Australia 
and Peko-Wallsend Investment Limi,ted has since been announced. 



Anomaly L 2. This is a geochemical anomaly in the northern 
part of the Woodcutters area? with peak values of up to 4100 ppm lead, 
associated with anomalous 'zinc and minor r~dioa.ctivi.ty. There· are no 
outcrops near the anomaly, which i.s though-l;7 oSg2-u~est di pping beds low 
in the Golden Dyke Formation. 

Three diamond drill holes (OOH 61/12, 61/13~ and 68/4) have bew 
completed on this anomaly since the last annual report. Spectro-scan 
analysis of weathered pyriti.c material between 140 and 180 feet in DDH 
61/12 indicated more than 10pOOO ppm lead and up to 1,~OO ppm zinc. 
However? core recovery in this section was only of the order of ten percent. 
Maximum values in DDH 67/13 were 2000 ppm lead and 600 ppm zinc. 

Anomaly L 3. In this area, DDH 61/15 was collared at 46 E, 43 N, 
(L .3 grid), depressed at 600 to the north, to test an 1. P. anomaly. A 
carbonaceous and in part graphitic bed with metal values of 1000 ppm 
lead and 500 ppm zinc seems to be the source of this anomaly. 

Radiometric Anomalies. Work was done during the year on the R 1, 
R 2~ and R 4 Anomalies~ and on radioacti.vity associated with the L 1 geo­
chemical anomaly. 

At Anomaly R 1 ~ six rotary,-percussion holes totalling 1210 feet 
were drilled and probed radiometrically. Results showed that the anomaly 
is very shallow as radioactivity decreased to normal values for the 
weathered zone within ten feet of the surface, and fell even lower on 
entering fresh rock at depths between 100 and 200 feet. In DDH 68/4 
under the northern part of the anomaly, thin bands of weakly radioactive 
material occur at 501 feet inclined depth~ and are being examined to 
determine the source of the radioactivity. 

Four holes totalling 350 feet were drilled to test the radio­
activity associated with Anomaly L 1. Drilling conditions at this locality 
are difficult and three of the holes were less than '100 feet deep. The 
fourth hole reached target depth of 200 feet. Prob Lng showed moderate 
radioactivity to 90 feet, after which it decreased and fell still lower on 
entering fresher rock at 190 feet. Thin black bands of weakly radioactive 
material (maximum readings up to O.~O mR/Hr) occur at .366 feet in DDH 61/5 
under this anomaly. However~ in view of the amount of rotary and diamond 
drilling already done at this anomaly, no further testing is considered 
warranted. 

Two Mayhew holes totalling 430 feet were drilled to complete testing 
of the R 2 Anomaly. Radioactivity in each hole decreased to normal values 
within ten feet of the surface" In hole M 18? at 138 S, 26 E, it remaine;: 
normal to the bottom of the hole at 200 feet, but in hole M 11 at 138 S, 
21 E, it rose to about twice background between 90 feet and 200 feet and then 
returned to normal to the bottom of the hole at 2.30 feet. 

The Mayhew rig also drilled three holes totalling 500 feet at the 
R 4 Anomaly. In all three, radioa,ctivP'·r fell off quickl~, in the top ten 
feet and remained normal or only slightly above normal to the bottom of the 
hole. 
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All radiometric anomalies in the Woodcutters Area have now been 
checked by rotary drilling, and results are not considered to warrant 
diamond drilling. 

In generat, radioactivity has been found to be related both to 
lithology and to the weathering profile. In most drill holes, the radio­
metric profile shows a peak in the interisely weathered zone within a few 
feet of the surface, and falls off'to a fairly constant level below this. 
Somewhat higher values are recorded in the zone of partial weathering, 
with another drop as the hole enters fresh rock, generally between 150 
and 200 feet. In fresh rock, black shales give consistently higher 
readings than calci-dololutites, and a very close correlation between 
lithological and radiometric logs can be established in many diamond 
drill holes. (Taube, in prep). 

Area 44 Extended. (Plates, 9, 10, 11) 

Two diamond drill holes have been completed on Anomaly Pb 1, 
which is a strong lead anomaly with associated zinc and copper values. 

DDH 67/14 at 196 S, 50 W, was drilled to 800 feet and was in 
weakly mineralized material for most of this depth. Lead values in scraped 
core samples generally exceeded 1000 ppm and reached a peak of 5000 ppm in 
the interval 548 to 586 feet. Copper, zinc, cobalt and nickel contents 
were also higher than usual; peak values were 3,000 ppm for copper and 
zinc, and 1000 ppm for cobalt and nickel. 

DDH 68/3 at 212 S, 53 W, also had traces of mineralization visible 
in much of the core, but scrape analyses are not yet available. 

One drill hole (DIH 68/5) has been completed on Anomaly Pb 2, 
again with only minor disseminated mineralization, and one hole (DDH 68/6) 
is in progress on Anomaly Pb 3 at the time of writing. 

A limited amount of rotary-percussion drilling to test radiometric 
anomalies in Area 44 Extended was undertaken by the B.M.R. Mayhew drill 
during June and July 1968. Two holes were drilled at Anomaly R 2; one of 
these (M 22) had a major radiometric peak within ten feet of the surface, 
but dropped rapidly to normal values below this to total depth of 80 feet. 
The other hole (M 23) had no marked peak, but showed above- normal radio­
metric values to 120 feet. At least two more holes are,required to complete 
the testing of this anomaly. . 

Two holes were also drilled in the northern part of Anomaly R 3. 
However, this is a very extensive anomaly, and the two holes drilled in it 
are not conclusive. About twelve more holes are required to complete the 
testing of this anomaly (Semple,1968a). 

Coomalie Gap West Area. (Plate 12). 

Two diamond drill holes (DDH 68/1 and 68/2) were drilled to test 
parallel Slingram axes which at 344 S have coincident Tu.ram, Self Potential 
and Induced Polarization anomalies. In each case, a belt of very carbonac­
eous and pyritic black slate was the source of the anomalies. Only low 
metal values are present in the beds (maximum 400 ppm copper, 250 ppm lead 
and 200 ppm zinc). 



7· 

An S.P. survey was made between 400 S and 454 S in the area of 
known Slingram anomalies in the Golden Dyke Formation near its boundary 
with the Coomalie Dolomite. This environment is the same as that in the 
northern part of the Coomalie Gap West area,surveyed in 1967, where a 
large S.P. anomaly was found. The 1968 survey showed that this anomaly 
is not unique, and a number of large S.P. anomalies occur in the Golden 
D,yke Formation near its boundary with the Coomalie Dolomite. These S.P. 
anomalies are associated with EM anomalies which have been shown by 
diamond drilling to be due to beds of unmineralized carbonaceous slate~ 
However, the S.P. anomalies occur discontinuously along these slate beds 
and have not been fully explained. A programme of shallow rotary drilling 
to test the anomaly found in 1967 in the northern part of the Coomalie Gap 
West area has been recommended by Gardener (1968). 

Waterhouse No.2 and Mount Minza Areas. 

I.P. surveys were made over the EM conductors at 447 E, 201 S, and 
at 448 E, 213 S, in the Mount Minza area, as recommended by Duckworth 
(1968b). The object was to correlate S.P. and !oP.anomalies. However, 
the correlation found by Duckworth was apparently fortuitous, because no 
correlation was found in the 1968 results. . 

An S.P. survey was aiso made in the Waterhouse No.2 area. In the 
near-by Mount Iviinza area, where the geological setting is very similar to 
that in Waterhouse No.2, strong S.P. and EM anomalies occur in close assoc­
iation. However, at Waterhouse No.2, the EM anomalies occur without the 
accompanying S.P. anomalies; this remains unexplained. The anomalies in 
both areas are associated with beds of carbonaceous shale. 

One diamond drill hole is in progress in the Mount Minza area at 
the time of writing. This is DDH 68/1, sited at 201 S, 444.5 E (Gould area 
grid), to test a zone of overlapping radiometric, electromagnetic and self­
potential anomalies (DUckworth, 1968a). 

Celia and Milton Areas. 

A number of reconnaissance auger drilling - geochemical - radio­
metric traverses have been planned for the "Celia Embaynent area" and the 
Milton area south-west of the Waterhouse Granite, and it is hoped to under­
take these before the completion of the 1968 field season. 

Mount Fitch North. (Plate 18). 

Slingram, S.P. and I.P. surveys were made in the Mount Fitch North 
area to investigate SlingramAnomaly A found by Ashley (1965, p.7) and to 
follow the anomaly north. A surface radiometric survey was also made. 

The Slingram anomaly extends north to 520 N, where Pritchard and 
French (1965, Sheet 1, Plate 1) show a possible fault. A weak, ill-defined 
S.P. anomaly was found Oli 500 Nand 504 N. A weak frequency effect anomaly 
was found on 490 N. No radiometric anomaly was found. 
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The area occupied by Slingram Anomaly A south from 502 N was 
covered by a geochemical survey made in 1953; no significant anomalies 
were found on it (Pritchard and French, 1965, Sheet10f Plates 3 and 4). 
In the area of the Moun~ Fitch prospect, geochemical anomalies west of 
the Slingram anomaly haVe been drilled by the Territory Enterprises 
pty Limited, and sOl;ne of these holes have by chance drilled into Anomaly 
A (diamond drill holes DG 22, 23, 25, 26 and 27). This drilling showed 
that there is a shear alang the Coomalie Dolomite - Crater Formation 
contact. Conductive water in:this shear is the origin of Slingram 
Anomaly A. The copper mineralization found in the holes is too far 
west of Anomaly A to be associated with it. 

Mount Burton Area. 

S.P. and I.P. surveys were made on traverse 372 N (123 E to 
149 E) and traverse 384 N (120 E to 140 E), Mount Fitch No.1 grid, 
north of Mount Burton. Slingram surveys were made on these traverses 
in 1963 and some of the conductors found were drilled in 1964. Geophysical 
and drilling results were summarized by Ashley (1966, Plate 13). The 1968 
surveys were made to examine whether the drilling had adequately established 
the source of the EM anomalies. The results indicate that the carbonaceous 
slates and pyrrhotitic amphibolites found in the drilling are unquestionably 
the sources of the EM anomalies. 

Browns South-West Area. 

Slingram and S.P. surveys were made in this area on traverses 
running east-north-east. The strike here is roughly north-north-west; 
previous surveys in this area were along traverses in various other direc­
tions. The area is of interest because of the known strong geochemical 
anomalies. No significant Slingram or S.P~ anomalies were found. The 
Slingram results indicate that this is an area of deep weathering, so that 
unweathered rock is beyond the effective depth penetration of the Slingram 
method. 

Rum Jungle Triangle. 

Two areas within the 1964 Rum Jungle Triangle area were re-surveyed. 
The first area lies between co-ordinates 254 Nand 218 N, and between 150 E 
and 110 E. The strike in this area is roughly east - west, parallel to the 
original traverses surveyed in 1964. In 1968, the traverses were pegged 
north - south, and Slingram and S.P. surveys were made. The only anomaly 
found was a localised S.P. anomaly at 244.5 N, 1~6 E, near a quartz outcrop. 
No geochemical anomalies were found in this area during the 1964 survey. 

The second area lies between co-ordinates 142 Nand 126 N and between 
121 E and 109 E. S.P., I.P., and Turam surveys were made on traverses 200 
feet apart to examine Slingram anomaly axis B found by Ashley (1966, Plate 
4, Figure 1). The results show that the Coomalie Dolomite in this area is 
conductive, possibly due to a series of unmineralized shears, similar to the 
shear causing Slingram Anomaly A in the Mount Fitch North area. 



Area 55 B. (Plate 19). 

Turam, S.P. and I.P. surveys were made in Area 55 B to further 
investigate Slingram anomalies known in this area. No S.P. or I.P. 
anomalies were found. 

Anomaly 1 is known to be due to a fault; the I.P. survey showed 
that there is little or no ?~lphide mineralization associated with the 
fault in this area. 

A Turam anomaly is-a.ssociat~d with Slinm:am Anomaly 3 and with 
the fault shown on the Geoiogjcal Compilation, Sheet E 72. This fault 
and the Turam anomaly both stop at 16 N. The absence of I.P. anomalies 
indicates that the EM anoma1.ies are due to conductive water in the faults, 
and not to sulphide mineralfzation. 

Batchelor Laterites Extended and Power Line areas. 

Part of the Batchelor Laterites Extended area was re-pegged over 
Turam Anomaly A ('Douglas, 1964, p.4) and !oP. and S.P. surveys made. 
Survey results and laboratory tests of diamond drill core from this area 
show that the Turam anomaly is due to ~ineralised carbonaceous slate. 

The south~rn' part b~' the Power Line area-~was re-pegged and Turam 
and S.P. survels were made over the Slingram anomaly found by Douglas 
(1962, Plate 3)~' A weak Tu:t~m anomaly was found.' , 'Results indicate that 
the anomalies are due to carbonaceous slate. 

Regional Surveys- Re-examination of Batchelor Group 
Structure and Stratigraphy. 

During the year, a re-examination of the Lower Proterozoic meta­
sedimentary succession was undertaken in order to check the relationships 
between the four formations of the Batchelor Group and the contact 
r,elations of the Batchelor Group to the Rum Jungle Complex (llgranite ll ). 

This has confirmed that the Lower Proterozoic metasediments of the 
Batchelor Group overlie the Rum Jungle Co~plex unconformably and consist. 
of successive clastic and carbonate formations. The complete stratigraphic 
succession is developed'south of the Rum Jungle Complex, where four forma­
tions are present: 

Batchelor 

Group 

Coomalie 
Dolomite 

Crater 
Formation 

Celia 

Dolomite, calcilutite, crystalline magnesite, 
silicified tremolitic carbonate rock. 

.' ! .. ~\ 

Quart z greywacke, greyw~cke', arkose, granule 
and pebble conglomerate, banded iron conglomer­
ate, quartz sandstone, siltstone. 

~ Dolomite 
Dolomite (?), crystalline magnesite, silicified 
carbonate rock breccia, si'licified and ferrugin­
ised tremolitic carbonate rock. 

l Beestons Arkose, greywacke, siltstone, conglomerate, 
Formation arkose conglomerate. unconformit • 
---------------------- y 
Rum Jungle Coarse granite, granite'·gneiss;':::..metadiorite, 
Complex. ieucocratic granite ,': schist. 'L 
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It has been suggested that due to structural deformation the 
stratigraphic sequence hI:l.'~ been repeated within this stratigraphic 
column, in which case the \Beestons Format ion would be equivalent to 
the Crater Fonution, and':the Celia Dolomite to the Coomalie Dolomite. 

However, sedimentary structures re-examined so far within the 
Batchelor Group have been "ight way up, and do not support stratigraphic 
repetition due to large sca~e isoclinal folding. Neither is there any 
convincing evidence to sugg~st that movement along strike faults may be 
responsible for possible stf~tigraphic repetition within the Batchelor 
Group. ' 

• J ; 

The Beestons Formai1toni.and the Celia Dolomite appeae to lens out 
about two miles north-west "6f Batchelor township and again just south of 
Manton Dam. It is therefore suggested that t he meta-sediments previously 
mapped as Beestons Formation and Celia Dolomite north of Mount Fitch and 
in the Celia Embayment are probably equivalents of the Crater Formation 
and the Coomalie Dolomite ·res1pectively. 

Observations made during the re-examination of the contact between 
the Batchelor Group meta-1sediment s and the Rum Jungle Complex tend to con­
firm that the meta-sediments rest unconformably on an older granitic base­
ment. Granite ir.truding!schist was found at two localities near the meta­
sediment - "granite" contact, but there is no conclusive evidence in the 
field as to whether the intruded schist is part of the Archaean basement 
or the Lower Proterozoic:"'meta-sedimentary succession. 

The conclusion of the re-examination is that most of the basement , \ 

constituting the Rum Jungl~, Complex is older than the meta-sediments of 
the Batchelor Group. However, the possibility that, locally, small 
granite bodies intrude thei '":J;.o~er Proterozoic meta-sediIP-ents has not been 
entirely eliminated, and no satisfactory explanation has so far been found 
for the wide-spread occurrenc-e of tourmaline within rocks of the Batchelor 
Group. 

Geophysical Surveys over the Rum Jungle Granite Complex. (Plate 20). 

These comprised gravity, magnetic, Slingram, resistivity and 
surface radiometric surveys. 

A gravity survey was made to study the western boundary of the 
Complex. This complements the survey made in 1967 to study the eastern 
boundary, and traverse 120 N, Rum Jungle East grid, was extended from 220W 
to 642 W. Stations were sited every 200 feet. Preliminary results indicate 
that the western edge of the Complex has a very steep dip. A magnetic 
survey across the western edge showed no anomaly. A gravity low east of 
340 W is at present unexplained. 

Slingram and resistivity test surveys were made across the Complex 
to locate faults with no surface expression. These are of interest as 
possible zones of uranium concentration. Traverse 120 S, Rum Jungle East 
grid, was used for the tests. The Giants Reef Fault produced Slingram and 
resistivity anomalies and several other similar zones were found in the 
Complex. Two of these zones were surveyed on a traverse 800 feet to the 
north (112 S). A zone at 344 W, 120 S, strikes north - south; a zone at 
174 W, 120 S, either strikes east-north-east or is displaced by faulting 
between 112 Sand 120 S. 
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The conclusion reached is that Slingram is the preferred 
method for locating faults in the Complex. Resistivity methods are 
useful as checkes. 

A surface radiometric survey across the Complex on traverse 
120 S found no significant anomalies. 

Com ilation of Data and recommendations for further diamond 
drilling in the Embayment'Area. Plates 13,14,15,16 • 

The compilation of existing surface and underground information 
in the Embayment Area was continued, with special emphasis on the area 
between the Intermediate and White's open cuts. 

In the Embayment Area, the slates of th~ Golden Dyke Formation 
form a complex synclinal structure which trends at about 600 and has an 
over-all plunge to thesouth-west. Base metal and uranium prospects and 
open cuts occur along the north-western side of the syncline; from 
south-west to north-east they are Browns Prospect (lead, copper, zinc), 
Intermediate open cut (copper), White's open cut (uranium, copper, lead), 

and White's Extended Prospect (uranium). White's East Prospect (uranium), 
and Dyson's open cut (uranium), occur in subsidiary synclinal structures 
to the south and north-east of the main syncline. 

In the slates of the syncline, within 400 feet of the surface, 
zoning of mineralisation is evident, resulting in a gradual transition 
from base metals in the south-west to uranium in the north-east. 

The base metal mineralisation at Browns extends to 1,700 feet 
below the surface, and copper-lead mineralisation has been intersected 
in diamond drill holes 100 to 1,100 feet below the surface in the area 
between Intermediate and White's. Assuming that the zoning of mineral­
isation persists in depth, it is therefore pOssible that uranium miner­
alisation may occur at depth in the White's Extended and White's East -
Dyson's areas. 

In the White's Extended area, the slates of the Golden Dyke 
Formation in the core of the above-mentioned complex synclinal structure 
extend for about 1,600 feet north-east of White's open cut. The over-all 
plunge of the syncline is south-west, but its keel appears to approach the 
surface 400 feet north-east of'White's open cut (0000 N, 3100 W, geophys-
ical local grid), and then to plunge again to the south-west. . 

~ 

Diamond, rotary and churn drilling have been carried out within 
the slates at the north-eastern.extremity of the syncline and along the 
northern and southern margins of the syncline. However, the slates in 
the axial zone of the syncli~e have only been tested to a vertical depth 
of about 440 feet, e.g., by D 851, which intersected minor uranium and 
copper mineralisation at a vertical depth of 350 to 400 feet. 

Three diamond drill holes had originally been recommended to test 
the slates respectively in the western, central and eastern sections of 
this synclinal structure. However, discussion with Territory Enterprises 
Pty Limited has shown that the western part of the area will be adequately 
covered by a drilling programme planned by the Company to follow up the 
recent intersection of base metal and minor uranium mineralisation obtained 
in DDH 920 at a vertical depth of about 800 feet below White's open cut. 



12. 

The remaining two holes, recommended to test the cantral and 
eastern parts of the area, are as follows: 

DDH. "B".' 30075 N (l\Unl? 
33000 E grid) 

Azimuth 
3600 

T. 
Dig 
70 

Length 
650 ft. 

The target is slates in the axial zone of the syncline, 
projected 500 - 600 feet below the surface. 

DDH. "C". 30205 N (Mine 
33367 E grid) 

Dig 
60 

Length 
650 ft. 

The target is the projected extension of uranium mineral­
isation in the slates below D 103. Depth of target is 
400 - 600 feet below the surface. 

In the White's East - Dyson's area, a sequence of pyritic black 
slate and pyritic quartzite (Acaci~ Gap Tongue) occurs south of the 
Golden Dyke Formation and forms an arcuate subsidiary syncline which has 
been truncated by the Giants Reef Fault to the south-east and extends 
through Dyson's open cut to the north-east. 

Uranium mineralisation occurs below Dyson's open cut and plunges 
south-west towards the Giants Reef Fault zone (DDHs 307, 309, 312, 314). 
The mineralisation is of sporadic grade and is localised in slates close 
to their contact with dolomite or hematite quartzite breccia. The most 
south-westerly intersection occurs in DDH 314, but the slate - dolomite 
contact was not ~.ntersected in thi.s hole, and the full extent of the 
mineralisattonfunJt known. 

One diamond drill hole is therefore proposed to test for the 
extension of this zone of uranium mineralisation 300 feet south-east of 
DDH 314. 

DDH. "D". 33855 E (Mine 
30320 N grid) 

Azimuth 
1200 T. 

1Bgnesite Occurrences. (Plate 17). 

Dig 
70 

Length 
900 ft. 

Following indications of magnesite-rich material obtained by 
Territory Enterprises Pty Limited during metallurgical testing in the 
Mount Fitch area, a ~ampling and testing programme was undertaken on 
Lower Proterozoic carbonate rocks in various parts of the Rum Jungle 
district. Results to date indicate that crystalline dolomite samples 
from surface outcrops and subsurface drill intersections, both from the 
Coomalie Dolomite and the Celia Dolomite, are generally magnesite-rich, 
whereas fine-grained calcilutite samples from the same formations do not 
contain magnesite as a major constituent. 

X-ray diffraction studies have identified magnesite as a major 
constituent of outcropping carbonate rocks from the Bunyip Farm and 
Huandot areas, and from areas two miles east and two to three miles east­
north-east of Batchelor township. Magnesite has also been identified in 
drill cores from the Mount Burton area (DDH 287-308 feet, and DDH 350-
517 feet); the Intermediate Prospect (DDH 353-991 feet); White's (DDH 
920-372 feet) and the Triangle South area (DDH 827-150 feet, and DDH 
830-408 feet). 



Partial chemical analyses of three of these surface samples 
are as follows: 

Number 68071525 68071529 68071603 

Locality Huandot, 1! moE of 3 m. ENE. of 
309 S, 11 W. Batchelor. Batchelor 

Formation Coomalie Coomalie Celia 
Dolomite Dolomite Dolomite 

Acid soluble CaO 1.11% 0.73% 0.72% 
(as CaC03) 

94.5% 97.3% 88,3% Acid soluble MgO 
(as MgC03) 

1.83% 1.47% 1.46% Total Fe as Fe203 

Total Al203 0.35% 0.40% 0.17% 

Total Si02 0.2% 0.8% 2.4% 

Other samples have been analysed for CaO and MgO only, and have 
given results in the range 0.49 to 1.32% CaC03 equivalent, and 78.3 to 
91.9% MgC03 equivalent. _Additional anal¥ses of outcropping material from 
the Zeta Prospect (Castlemaine Hill area), from Area 44 Extended, and 
from an area five miles east-north-east of Batchelor township are in 
progress at the time of writing. 

Insufficient information is available at the present time to 
assess the po~sible value of this magnesite-rich material as a refractory 
or for other chemical or industrial purposes. However, further investiga­
tions are proposed to establish the extent and homogeneity of some of the 
more promising occurrences, to be followed by the testing of representative 
material from these areas to establish its behaviour under calcining condi­
tions and to evaluate the characteristics of the calcined product. Finally, 
if the results to that stage appear to warrant it, a detailed survey with 
further sampling and possibly some diamond drilling would be required to 
assess the actual tonnages and grades of individual deposits. 

Woodcutters Geobotanical Survey. 

Analytical results from 21 orientation samples were received 
during the year, and inspection of these results indicated that copper, 
lead, zinc and nickel gave the best promise of providing contrasting values 
over mineralised and unmineralised areas. Analytical determinations on the 
main bo~ of samples will therefore be restricted to these four elements. 
At the time of writing, analytical work is in progress on 204 samples at 
Australian Mineral Development Laboratories, Adelaide, and on about 480 
samples at the Bureau of Mineral Resources Laboratory. 

United Nations and International Atomic Energy Agency Fellows. 

United Nations Fellow W~. A. Annamalai received training in geo­
chemical prospecting with the Darwin Uranium Group between August and 
October 1968, and International Atomic Energy Agency Fellow Mr. C.J. Wu 
received training in prospecting for radioactive minerals between August 
and November, 1968. 



PROSPOSED 1969 PROGRAMME 

GEOLOGICAL 

1 • 

(a) 

Auger Drilling, Geochemical and Radiometric Surveys. 

Follow-up drilling, probably on 400 by 200-foot spacing, in 

areas of interest delineated by 1968 reconnaissance work in 

the Manton area. 

(b) Semi-detailed work, probably initially on. lines 1,200 feet 

apart, in the Celia Embayment area, and in the Milton area 

(south-west of the Waterhouse granite). 

2. Rotary - Percussion Drilling. 

A programme of up to 24,000 feet of contract rotary-percussion 

drilling, mostly to depths of about 200 feet, is proposed for 1969. 

Targets will be radiometric, geophysical and geochemical anomalies, 

mainly in Area 44 Extended, Coomalie Gap West (Northern Section) and 

the Coomalie Creek area. A limited amount of drilling may also be 

required to complete testing of known anomalies in the Huandot, Acacia 

and Waterhouse areas, and a number of additional targets are expected to 

be delineated by the current and proposed auger drilling, geochemical and 

radiometric surveys on the Manton area and in the Celia and Milton areas. 

3. Diamond Drilling 

At the time of writing (October, 1968), one contract,diamond 

drill hole is in progress in the Mount Minza area, and one Mines Branch 

diamond drill hole in Area 44 Extended, and contract diamond drilling is 

about to commence at the Acacia L 1 Anomaly. Additional targets are 

available in Area 44 Extended, the northern part of the Acacia area, at 

Waterhouse No.2 Anomaly, and in the eastern portion of the Embayment area. 

However, with the exception of the Embayment area, these are all expected 

to provide access difficulties after the onset of the wet season. Drilling 

in Area 44 Extended, and in the Mount IvIinza and Acacia areas will there­

fore be continued as long as seasonal conditions permit, and it is then 

proposed that the balance of the current contract be used in drilling the 

three holes recommended in the eastern part of the Embayment area, and in 

any follow-up drilling which may be warranted by the results of these 

three holes. 
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During the 1969 dry season, 'a further programme of up to 

5,000 feet of diamond drilling is proposed t~ complete the testing 

of Area 44 Extended and the Acacia area,and to test any targets 

arising out of current and proposed auger drilling and rotary-percuss­

ion drilling in the Manton, Celia and Milton "areas. Up to 3,000 feet 

of this programme may be provided by the Mines B~anch drills, and the 

remainder by 90ntract. 

4. Other Projects 

(a) Regional Mapping. A report on this work should be completed 

early in 1969. A limited amount of f~ther field work may be 

undertaken in conjunction with proposed surveys in the Celia 

and Milton areas. 

(b) Compilation of existing Geological, ~eochemical and Radiometric 

Data. The compilation of these data on standard map sheets and 

the formulation of recommendations for follow-up investigations 

are now essentially complete (Miezitis, 1967)~ and the major 

effort in 1969 will be directed to the correlation with geophys­

ical results and the preparation of a generalised account for 

publication. 

(c) Magnesite Occurrences. Further investigation of these occurrences 

is expected to be undertaken in 1969. 

(d) Investigation of radioactive occurrences in Crater and Beeston's 

Formations - possibly in conjunction with U.K.A.E.A. Subject to 

Cabinet approval, this project could commence in 1969 with 

detailed mapping and shallow testing, e.g., by radon:: surveys, 

of selected parts of the'se two formations. 
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16. 

GEOPHYSICAL 

1. The compilation of geophysical data in the Hundred of 

Goyder will be completed with the addition of the results of the 

1968 follow-up surveys. Interpretation and assessment of the data 

and preparation of a report will be undertaken during 1969. 

2. Field work is proposed in the Celia Embayment and Milton 

areas. Electromagnetic surveys in the Rum Jungle area over the years 

have located. a large number of anomalies but in general have not 

succeeded in detecting sulphides owing to the limited dept! penetra­

tion of the EM methods and the widespread occurrence of carbonaceous 

slate which is more conducting than the·sulphides. Continuation of 

the routine coverage with Slingram surveys is therefore not recommended 

for the .Celia and Milton areas, .but EM methods (Slingram and Turam) 

together with IP and SP .would be used to investigate any localities 

of particular interest. 

Surface radiometric surveys will be done along the geochemical 

traverses in these areas. In addition investigations using gravity and 

seismic refraction methods are proposed in the Celia Embayment to 

determine the thickness of sediments overlying the Complex. 

1 (\ . , 

3. Electric and radiometric logging of diamond drill holes as 

required. 

4. Radiometric Assl3.ying. A 256-Channel gamma ray spectrometer is 

expected to be in·-operatio~· in the Darwin laboratory early :i,.n 1969 and 
... .' -'. ' " 

will be used for determination of U, Th and K concentrations in rock 

samples. 

5. An airborne gamma -ray spectrometer survey of the Rum Jungle 

Area using a 4-channel system in the Bureau's Aerocommander aircraft is 

planned for September-October, 1969. The survey is primarily intended 

as a test of the possibilities of the technique as an aid to exploration 

for radioactive minerals. 

6. Co-operation in the U.K.A.E.A. investigation of the Crater and 

Beestons Formations, if this project is approved. 
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