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SUMMARY

Three diamond drill holes were drilled at the Cosmopolitan Howley Mine to
test the downward extension of the "nodular siltstone" beneath No's 1 and 5 Open
Cuts and to confirm that this bed is the gold-bearing horizon,

The area tested is on the nose and north limb of g major anticline which
plunges to the northwest, The main rocks are diorite, pyritic carbonaceous
siltstone and "nodular siltstone" with associated beds of slate, schist and sandstone,
The rocks have suffered strong drag-folding.

Recovery of the drill core averaged 80% and the core showed extensive
sulphide mineralisation, mainly pyrite. Assay results showed that the "nodular
siltstone” beds contained gold. All the gold was not associated with pyrite.

The results warrant further investigation, by the leaseholders, of the
extent of the gold ore-body intersected by drill holes No's 2B and 3 and the drag-
folded areas between No's § and 9 Open Cuts,

INTRODUCTION

During June, 1957, a plane table and alidade survey was made of part of
the surface workings of the Cosmopolitan Howley Mine, Brocks Creek. During this
survey two sites were selected for the diamond drilling proposed by N.J, MacKay
(1956%. The two holes were drilled to test the theory that the gold was closely
associated with "nodular siltstone" beds. The holes were designed to intersect the
"nodular siltstone" beds below the old workings. Drilling commenced in September,
1957, and was .completed in February, 1958. D.D.H. No. 1 was 661 feet in length and
D.D.H., No. 2B was 341 feet in length.

As a result of the surface mapping and diamond drilling,D.D.H. No. 2B was
deepened to 382 feet, and a third diamond drill hole, D.D.H. No. 3, was drilled to
intersect the "nodular siltstone" beds below the eastern end of No, 5 Open Cut,

This hols, 353 feet in length, was commenced in December, 1958 and completed in
March, 1959,

LOCALITY AND ACCESS

The Cosmopolitan Howley Mine lies about 80 miles southsoutheast of Darwin and
within the Waggaman Goldfield (see Plate 1). The turnoff to the mine, which is
approximately half a mile east of the Stuart Highway, is at the 110 mile veg.
~vcess to the mine from the Highway is by a gravel sll-weatier rord, badly washed out
in places.

GEOLOGY

The geology of the area has been dealt with in detail by Sullivan and Iten
(1952) but part of the area ha% been remapped. Drilling and surface mapping have
shown that the quartzite is not as extensive as Sullivan has indicated. The rocks

belong to the Golden Dyke Format1on of Lower Proterozoic Age., The surface geology
is shown in Plate 2,

Structural Geology

The dominant structure is a major anticline with a general northwesterly
strike and plunge. (See Plate 4), Drag-folds occur on both limbs and the nose of
the structure shows intense crumpling, This intense folding has resulted im the
crushing and shearing of some of the beds. The "nodular siltstone" beds have been
referred to as a "crush conglomerate" (Hossfeld 1942). Gold ore-bodies are associated
with this anticline., The workings and their relationship to the anticline can be
~nan diagrammatically in Plate 4., The anticline is asymmetrigal, the north limb
dipping steeply at about 75 and the south limb dipping at 55 . Thickening and
repetition of beds IBve probably resulted from the folding.

Stratiggaggx

The drill holes were designed to test part of the north limb of the
anticline and were aimed to intersect the down-dip extension of the gold ore-bodies
in this limb,
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Three stratigraphic zones are evident on the north limb of the anticline,
They are, youngest rocks at the top, as follows:—

Diorite zone 601
Zone of carbonaceous siltstone 300!
Zone of '"nodular siltstone" and associated beds 120' plus

The thickness of these rocks as seen on the surface and in the drill holes
is exaggerated by the drag-folding. However a section showing the true thickness

of the strata can be seen in a cutting on the Fountain Head road, close to the
3tuart Highway.

Diorite Zone

This zone is comprised of massive diorite with occasional intrusions of
juartz and quartz-hematite, Present evidence indicates that the diorite is
sonformable to the structure. The diorite close to the surface shows extreme
veathering. The total depth of weathering is about 80 feet.

Zone of Carbonaceous Siltstone

The beds in this zone are mainly carbonaceous siltstone with interbedded
slate, schist and sandstone. Dips taken on the surface and from the drill core
range from 55 to 85 y the steeper dips being nearer the nose of the anticline.
sertain sections of the carbonaceous silistone are very rich in pyrite and this is
reflected at the surface in outcrops of limonite gossan., These show evidence of box

york after pyrite.

Shear zones are evident from the drill core and some can be seen on the
wurface, One strong shear was seen in the underground workings at the 175 foot
.evel, Some of these shears wers quartz filled.

Associated with the shearing are carbonaceous siltstone beds showing drag-
‘olding. Drag-folds can be seen in the drill core and are in evidence on the surface
there a site was bulldozed.for D.D.H. No, 3. It is apparent that the more plastic
:arbonaceous siltstone flowed and the pebble beds were sheared during drag-folding.
vidence of faulting is shown by several sliclhoasided’. surfaces of carbonaceous
:iltstone coated with graphite.

one “of "Nodular Siltstone'" and Associated Beds

The term "nodular siltstone" refers to the rock type consisting of chert

“odules in a matrix of pyritic carbonaceous siltstone and as such will be used in

his report. In this zone nodular beds are interbedded with carbonaceous siltstone,
~adstone, quartzite, and chiastolite slate. Gold is associated with the nodular
eds in this zone particularly where shearing is evident.

A thin bed of chiastolite slate about two feet thick is an important marker
ed as 1t occurs below the pebble bed that has, from surface esvidence, contained the
wost gold ore. The marker bed is shown diagrammatically in Plate 4. This bed can

e seen on the southern edge of No. 5 and No, 7 Open Cuts and on the northern edge
f No: 3 Open Cut,

Quertz reefs have intruded both the "nodular siltstone" and the pyritic
arbonaceous siltstone. From surface evidence most of the intrusions appear to be
ontemporancous with the drag-folding but some intrusions may have taken place at a
ate stage of the folding, Plate 2 shows the extent of the quartz intrusions at
he surfacae. These intrusions are of two types. In one the quartz shows definite
oundaries and appears to have resisted weathering to a greater extent than the
arrounding rock. In the other the quartz has replaced or assimilated beds and no
2finite contact can be mapped.

At the castern end of No., 5 Open Cut the intrusion has assimilated part of
3¢ "nodular siltstone". Betweon No's 7 and 9 Open Cuts the quartz rcefs have been
~ag-folded and faulted, Tho quartz roefs are considered to be conformable, not
~ansgressive,and some of the quartz intrusions have assimilated nodular beds.
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LITHOLOGY

The hornblende diorite (hornblendite) is dark green and medium gzained

consisting mainly of hornblende; the weathered sections show some alteration to
chlorite.

The carbonaceous siltstone includes several shatter zones which post date
the folding. These shatter zones have been intruded by quartz and carry pyrite,
irsenopyrite, chalcopyrite, pyrrhotite, tourmaline, chlorite, bleached biotite,
lolomite and saccharoidal quartz (see Appendix 2), Several slickensided surfaces
zoated with graphite were seen in the drill cors while other sections of the core
show contorted structures which are the result of drag-folding.

Recent mapping has shown that most of the beds previously classified by
fullivan and Iten (1952) as quartzite are in effect nodular beds in which the chert
and quartzite lenses vary in size, both laterally and vertically from small nodules
fhe size of marbles to boulders with a diameter of 3 feet, Thc lateral variation
is particularly evident in a bed which cuts across the road on the north side of No,
3 Open Cut. Although the nodular beds are mors extensive than was first thought,
there are two distinct types of matrix for the nodular beds, In one case the matrix
is brown and rich in iron and the nodules are relatively small. The second type of
1odular bed has a more distinctive blue-grey carbonaceous matrix and the pebbles aro

LaTger. Most of the material mined has been taken from the pebble beds with the
ylue-grey carbonaceous matrix.

The nodules are of chert or sugary quartzite and are sometimes surrounded by
sulphide mineralisation, chiefly pyrite., These beds could be pebble beds in which
ae original pebbles have beon subject to shcaring., The term "nodular siltstone" is

:sed throughout this report for this type of rock, and where necessary the type of
iatrix is indicated.

MINERALOGY

The carbonaceous siltstone is heavily mineralised, particularly with pyrite,
n tho soctions of the drill core from D.D,H. No, 1 (sce Plate 3). The core from
t.D.H, No 2B showed that the pyritc mineralisation was much less in this hole. The
ore from D.D.H. No, 3 showed a slight increasc in pyrite mineralisation over D.D.H.
‘0. 2B but not as much as in D.D.H. No. 1, Arscnopyrite is associated with the

arbonaceous siltstone and the '"nodular siltstone'y but to a much losser extent than
hé pyrite.

The gold ogcurs mainly in the '"nodular siltstone”. Assays from D.D.H. No, 1

‘ave shown that although the sulphide mineralisation, particularly pyrite, is high,
2e gold content of the '"nodular siltstone" zone is low,. In D.D.H. No., 2B, where
ssays show that the gold content of the nodular beds is higher, the sulphide
ineralisation is much lower. 1In D.D.H. Ngo. 3, the gold content is lower than the
ontent in D.D.H. No, 2 but the sulphide mineralisation is slightly higher, This
adicates that the gold is not associated with pyrite. MacKay (1956) states that
mning of the drill cuttings from the north cross cut on tho 175 foot level showed
reo gold. Sections of drill core from drill holes No's 1 and 2B were sent to
' anberra for mineragraphic examination. The results are given in Appendices 2 and 3
ad they show that some of the gold exists as free gold, This will improve the
rospect of future development of the mine if further investigations show that the

>1d content of the ore is of cconomic grade and that there is sufficient quantity of
:‘e'

Pyrite fills shoar and joint planes and also occurs as bands pargllel to the
:dding. These bands range in thickness from 1/16 inch to 4 inches, Traces of

ialcopyrite are associated with the pyrite but the ratio of chalcopyrite to pyrite is
.ry low,

. Coarse crystals of arsenopyrite occur in bands of euhodral crystals parallel
') the bedding. Mineragraphic work indicatos that the arsenopyrito was presont in the
ck prior to shearing (see Appendix 2).
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DRILLING

Drilling commenced on 19th September, 1957, and D.D.H. No. 1 was completed
t 661 feet on 4th December, 1957, Due to trouble with caving and tools jamming,
.D,H.'s No. 2 and No, 2A had to be abandoned at about 100 feet, It was then
ecided to change +the angle of inclination from 60° to 55 and drill a new hole,
'wD,H. No. 2B, This new hole was stopped at 341 feet after it was thought to have
assed through the downward extension of the ore zone. When the assay results were
eceived it was decided to deepen this hole, and accordingly the hole was deepened from
41 feet to 382 feet., D.D.H. No. 3 was commenced on the 16th December, 1958 and
ompleted on the 12th March, 1959. It was drilled at an inclination of 55 to a
otal depth of 352 feet 6 inches.

The core recovery from each hole was wery good. In D.D.H. No, 1 the
acovery from 150 feet below the collar to 661 feet was 89%. The first section of the
2le was through rubble and weathered rock, and core recovery was not required. In
.D.H. No. 2B the core recovery below the rubble and weathermd rock was 70%. The
sre recovery from D.D,H. No. 3 was 80%.

Cross sections along the three holes are shown in Plate 3, and logs of the
.11l noles are shown in Appendix 1.

GOLD ASSAY RESULTS

D.D.H. No, 1 Core
Depth below Collar Assay Results
(in feet) (Dwt gold per ton)
420' - 495! Nil or Trace
495' - 500! 0.51
500! — 505! 0.68
505! ~ 565! Nil or Trace
565' - 575! 0.34
575! - 580" 1,02
580! ~ 585! 0.51
585" - 600! Trace
600! ~ 605" 1,02
605' ~ 610! 0.68
610 - 615! Nil
615! - 625! 0.68
625' - 630! 1.36
630" -~ 635¢ 1,02
635' - 640" 2.12
640t - 645! Trace
645t — 650! 0.68
650! — 655! Trace
655' - 661! 1,36
D.D.H, No. 2B Core

Depth below Collar .

Assay Results

(in feet) {Dwt gold per ton)
264" - 269" 1.36
Shgs = s} 108
274' - 2797 1.70
279' - 284! 1.36
284" -~ 289! 6.80
2891 -~ 294! 3.06
294" - 299! 1.36
299' - 319 Nil or grace
319" - 325! 0.6
325' - 330! 9,52
330" - 335! 4.76
335" - 341! 12.24
341 - 346 2,6
346" - 362! Trace
362' - 367! 0.5
367" - 372! 1.6
372" - 382! Trace
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D.D.H., No, 3 Core

Depth below Collar

: ' Assay Results
{in feet) (Dwt gold per ton)
175! - 180! 0.8
180 - 305' Nil
305¢ - 310! 0.6
310" - 315! 0.8
315! - 320" 1.0
320" - 325! 6.0
d 325" ~ 330! T+6
330! ~ 33§’ 1.2
335' - 352'6" Nil

From D.D.H. No, 2B and D.D.H. No, 3 the following details are tabulated:

D.D.H. No. Drill Run = length  Recovery  True Width we%ghted Assay
. ecovery)
2B 269 - 294! 251 201 " 20" 1.8 dnb
325 - 341" 16 107" 13" 8.6 dwt
3 320" - 330! 10! S grgn 81 6.8 awt
ll‘.B.

From the drill log of D.D.H. No. 2B, it can be seen that the recovery was
noor over the section 335 feet to 341 feet, This showed the highest assay and
1'1erefore the gold content might be greater than shown in this table at 8.6 dwt.

Assay results of the sampling by M+t. Isa Mines and Brocks Creek Uranium
¥ L, at the 175 foot level showed gold associated with the nodular beds. Mt, Isa
T :sults were 10.8 dwt gold per ton over 25 feet and Brocks Creek Uranium N.L. showed
" 12,2 dwt gold per ton over 13 feet or 8.1 dwt gold per ton over 27 feet (MacKay 1956).

Examination of the open cuts revealed that it is mainly the "nodular

“ siltstone” with the blue-grey matrix that has been removed and that practically all

rock removed was put through the battery. This was the case with Open Cuts No,
5; T and 9,

CONCLUSIONS
-
Where there is strong sulphide mineralisation the gold content is low, The
gold is sssocimted with the "nodular siltstone" beds, particularly those which have
oeen strongly sheared and lie stratigraphically just above the marker bed of

chiastolite slate, Drag-folded and crumpled areas show that structural controls played
an important part.

The gold ore~body mined from No. 5 Open Cut has been shown by D.D.H. No, 2B and
D.D,H. No. 3 to extend to a depth of at least 300 feet. These two drill holes

indicate that the grade of the primary gold ore is 7 to 9 dwt per ton. This ore-body
wes not intersected by D.D.H. No. 1 and probably plunges to the east.

REC OMMENDATIONS

It is recommended that the laaseholders investigate further the gold ore-body
urlerlying No, 5 Open Cut. It is also recommended that attention be paid to ths
testing of the drag-folded areas between No. 5 and No, 9 Open Cuts.
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APPENDIX 1

Geological Log - D.D.H. No, 1

Cosmopolitan Howley Mine, Brocks Croek, N.T.

At Surface

180°%

60
661"
89% below 150 feet
19th September, 1957
4th December, 1957

o]

At 300" At 450! At 600!
181° M 177°% ¥ 183° M
59° 58° 57°

DRILL
RUN

FOOTAGE

DRILLED RECOVERED

CORE DETAILS

PERCENTAGE
SULPHIDE

o' - 120!
120" ~ 136!

1361 - 144'6"
446" - 146"
146! - 150!
50" - 155!

.55' - 160!

160t — 167!
6T - 175!

15" - 183'6"

:83'6" -~ 188"

88 ~ 200*

. 200! - 203"
Voro3r - 2110

1l

feoro"

1610"

8'6"

116"

4'0!1

5'0"

5'0"

7!0"
810"

816n

4!6"

12"0"

3]0"

8'0"'

" 1010

612

3t8n

116"

37"

5'0"

5]0"

3[0"
g1on

gr6"

210!

12|0I|

3o
gron

Brokeﬁ rubble, red soil, quartz
pebbles, decomposed hornblende

diorite.

Well-jointed hornblende diorite

containing small amounts of
pyrite.

2'5" decomposed, weathered diorite;

113" well-jointed diorite. The

hornblende has weathered to
chlorite.

24" quartz vein containing
hematites; 5" diorites 1"
quartzy 83" diorite; 1"
quartz.

Well-jointed hornblende
diorite; the rodk is a dark
green medium grained type,
almost completely hornblende.

- 4'0" diorite containing

small amounts of pyritej;

8" diorite containing band
of arsenopyrite and crystals
of pyrites 4" diorite,

4'3" diorite with occasional
patches of gquartz and
hematite; 9" quartz-hematite.

Zone of shattered diorite,

3'0" diorite; 3'0" weathered
diorite; 3" quartz-hematito;
119" well-jointed diorits,

5'0" diorite; 1" quartz vein -

and pyrite; 1'0" diorite; 1"
quartz veins and scattered
pyrite., 2'4" diorite.

6" quartz; 1'6" well-jointed
diorite with quartz wveins
and scattered pyrite.

1" quartz veins; 2'1" diorites

1" quartz; 9'9" diorite.
Diorite.

Jointed diorite showing
siliceous material in places.



DRILL
RUN

FOOTAGE

DRILLED RECOVERED

CORE DETAILS

PERCENTAGE
SULPHIDE

211" -

2151 -
258" -

262' -

269" -

273* -

282! -

291° -

295" -

305" -

309 -

31316M

322 -
P -

134" -

338t -

343" -~

2157

2581
262!

269!
213t

282!

2911

223"

3051

309!

31306"

- 322!

et
334!

338"

383"

349

4 ? 0‘"

4310"

4|0||

7!0"

4' 0"

9‘] Oll

9]0”

4' 0"

100"

4.0"

4!6n

grgn

5' Oll
?!0"
410"

510"

610"

2[ 9|1

410"

TIOII
3| Oll

9!0"

9'0!1

410"

4'0”

4[6“

816"

5]01!

TIO"

4‘ OII

4!6“

610"

41ton

100"

3" quartz-hematite; 2'6"
diorite.

Diorite.

3! guartz-hematite-pyrite
zoney 1' carbonaceous
siltstone with quartz veins
and pyrite in fractures.

Carbonaceous siltstone with
scattered pyrite bands.

1'0" guartz-hematite zonej
2'0" carbonaceous siltstone,

Carbonaceous siltstone with
quartz and pyrite at 274"
and 274'10"; bands of
hematite at 278'0"; pyrite
and hematite at 280'6",

Carbonaceous siltstone
carrying small gquartz veins

and pyrite; traces of
hematite between 287'6" and
2917,

Carbonaccecous siltstone;
292'8"-293'6" with quartz-
hematite and some pyritej
pyrite transgresses bedding
at 293'6",

6" powdery pyrite 9'6"
carbonaceous siltstone with
quartz veins and pyritic
bands,

Carbonaceous siltstone with

4" band of pyrite at 307'6"-

307'10"3 small pyrite bands
and quartz veins,

Carbonaceous siltstone with

occasional quartz and pyrite.

Carbonacgous siltstone with
occasional quartz and
pyrite; massive pyrite at
314!_31416n;
joint planes at 318",

Carbonaceous siltstone with
quartz-pyrite zone 323'8"
to 324'10",

Carbonaceous siltstone
carrying pyrita, hematite
and arsenopyrite.

Carbonaceous silystone with
bands of pyrite and quartz.

Carbonaceous siltstone with
massive pyrite at 4Q4'6"-
405'6"3 traces of chalco-
pyrite.

Carbonaccous siltstone with
concentrations of pyrite at
344', 344'3" and 345'3".

pyrite filling

Less
than 5%

Less
than 5%

108-15%

Less
than 5%

5%

5%

5-10%

Loess
than 5%

5-10%

10-15%

Less
than 5%

20%

Less
than 5%
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DRILL

RUN

FOOTAGE

DRILLED RECOVERED

CORE DETAILS

PERCENTAGE
SULPHIDE

349!

3531

356"

1621

BT

182!

190!

106:

‘16!

i19r

1244

13!

/49"

1521

160"

- 353}

- 3561

- 362

- 367!

- 382!

~ 390

- 40‘0

- 411

- 416"

~ 419?

~ 424¢

- 4311

- 449"

- 452

- 460!

- 46716"

167'6" - 473"

413!

- 4811§"

4| 0“

3[0"

6o

5]0"

15101

gro

1620"

540"

580"

310"

5' OII

‘Tlon
1310"
510"

3'6"

81om

716"

516n

8|6u

4' OII

3]0"

g10m

316“

1410

gron

13|Bn

3|8n

3|8n

3l0|l
4l0u
618"
18
4'6"

216"

7|6u

7|6u

3‘ 8<"

5'6"

Carbonaceous siltstone with
bands of quartz and pyrite;
concentration of pyrite at
352!9n.

Carbonaceous siltstone with
concentrations of pyrite at

35316", 353'9" and 355'6".

Carbonaceous siltstone with
traces of pyrite in joints,

Core brokenjy carbonaceous
siltstone with quartz and
pyrite.

Carbonaceous siltstone with

occasional quartz and pyrite.

Carbonaceous siltstone with
bands of pyrite at 382'6",
385', 363'5" and 390,

Carbonaceous siltstone with
occasional zones rich in
pyrite; some quartz veins:
traces of chalcopyrite,

Core broken;
siltstone.

carbonaceous

Carbonaceous siltstone with
pyrite at 411' and 414';
quartz vein at 411t6",

Carbonaceous siltstone with
occasional pyrite.

Carbonaceous siltstone with
pyrite banding: pyrite
concentrated at 413'-424",

Carbonaceous siltstone;
pyrite content increasing.

Carbonaceous siltstone with
pyrite.

Carbonaceous siltstone with
high pyrite content.

Bedding contorted; intra
formational deformationg
carbonaceous siltstone with
pyrite.

Very broken carbonaceous
siltstone with pyrite bands,

Carbonaceous siltstone with
pyrite; pyrite shows signs
of leaching.

Carbonaceous siltstone with
pyrite; Dbedding contorted
at 472%,

Core brokens carbonaceous
siltstone and pyrite.

5%

5%

Less
than 5%

10_1'5%

5%
5%

Less
than 5%

5%

5%
5-10%

25-30%
25-30%
40%

25-30%

20%

20-25%
15-20%

5-10%
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DRILL
RUN

FOOTAGE

DRILLED RECOVERED

CORE DETAILS -

PERCENTAGE
SULPHIDE

481t6"

4851

489!

195" -

500" -

51616"

527!

531" -

5411 -

5421

54416"

548' -

| 5541 -

| 5750 -

- 485!

4891

495!

500!

51616"

- 527"

531!

541!

542"

54416"

~ 548!

554"

56018

57116"

- 575"

584"

3!6"

4!0"

6'0"

510”

166"

10%6"

4|0n
10!0"
1ron
216"
3[6"

6!0||

6|8u

116"

3l61|:

9|OH

2!0!1

3!10"

6!0"

4|6n

13'9"

1014"

310"

9!3“

10m

2!4”

212"

6!0"

6!5!1

8!6"

3!6"

Yo

Core broken; carbonaceous
siltstone with pyrite and
traces of quartz and
dolomite; massive pyrite at

485'.

Carbonaceous siltstone with
high pyrite content: iraces
of chalcopyrite and dolomite.

6" massive pyrite 5'6";
carbonaceous siltstone with
pyrite and traces of
hematite; pyrite shows signs
of leaching.

Carbonaceocus siltstone with
pyrite; quartz vein at
498'4"s Ybands of quartz and
pyrite at 498'5",

Carbonaceous siltstone;
pyrite; core broken,

with

Carbonaceous siltstone and
pyrite; siliceous material
522'6".527'0"y contorted
bedding, intraformational
deformation.

Carbonaceous siltstone and
pyrite.

Carbonaceous siltstone; at
535'9" bands of quartz,
dolomite and pyrite; 536'3"-
541' rich in pyrite.

Carbonaceous siltstone with
quartz and thin bands of
dolomite.

Mainly quartz with thin
veins of dolomite, scattered
pyrite and traces of hematite,

Carbonaceous siltstone with

thin veins of quartz,
dolomite and pyrite.

Carbonaceous siltstones
548'3" pyrite; 548'6"-
548' 10" quartz pyrite and
deolomite:; 551'3"
carbonaceous siltstone with
contorted bedding; 553'8"
pyrite.

"Nodular siltstone", (Chert
nodules in carbonaceous
pyritic siltstone). Some
pyrite and dolomite; traces
of' chalcopyrite,,

White quartz with traces of
pyrite, arsenopyrite and
dolomite.

Dark green fibrous basic
rock carrying pyrite.

"Wodular siltstone" with
some pyrite..

50%

60-70%

40-50%

30%

30%

25%

5%

5%

5%

25-30%

25-30%

Less
than 5%

15-20%
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DRILL FOOTAGE PERCENTAGE
RUN DRITIED  RECOVERED CRER: BLIS SULPHIDE
584! - 599! 150" 13tgn "Nodular siltstone™, high 25-30%
pyrite content.
5991 - 601! 2o 2100 "Nodular siltstone" with 5%
bands of arsenopyrite.
601' - 6151 14'0" 129" Carbonaceous siltstone with 104
dolomite, pyrite, and quartz;
bands of coarsely-crystalline
arsenopyrite.
615! - 625! 10t0" 101Q" Altered carbonaceous 25%
siltstone rich in arsenopyrite;
traces of pyrite and quartz.
625' - 634" groH grio" "Nodular siltstone" with 15-20%
pyrite,
634" ~ 636! 210" 116" Carbonaceous siltstone with Less
traces of pyrite. than 5%
636" - 644! gro" 216" Very broken core; altered 15%
carbonaceous siltstone; some
dolomite, pyrite and
arsenopyrite.
644" - 6461 210" 1110" Broken carbonaceous Less
giltstone, than 5%
646' - 653! 1o 511n Altered carbonaceous 10-15%
siltstone with arsenopyrite,
pyrite and quartz.
653t - 661! gron 615" Broken carbonaceous Less
siltstone with traces of than 5%
pyrite and arsenopyrite.
Geological Log - D.D.H. No, 2B
Cosmopolitan Howley Mine, Brocks Creek, N.T.
f (N.B. D.D.H. No, 2 and No, 24 were both abandoned at about 100 feet depth due to
. caving and drill rods jamming in the lode, )
|
| At Surface At 100! At 194! At 330!
' Bearing: 1800 M 1817 1807 M 1790 M
. Inclination: 55 56 o4 53"
Total Depth: 382t
Core Recovery: 704 below 85 feet
Commenced Drilling: 28th December, 1957, 8th November, 1958
Completed Drilling: 6th March, 1958, 29th November, 1958
DRILL FOOTAGE PERCENTAGE
RUN DRILLED RECOVERED iR LRRAATD SULPHI DE
0! - 40! 40107 3ron Rubble, red soil, decomposed
’ hornblende diorite.
40" < 67! 270" 516" Weathered diorite (the
= hornblende is weathered to
diorite).
b7 - B5Y 18o" 20" Very broken weathered
diorite.
85t -~ g1t 60" 40" 2'" weathered dipritey

2' horblende diorite (dark
green medium grained material,
almost completely hornblende)
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DRILL
RUN

FOOTAGE

DRILLED

RECOVERED

CORE DETAILS

PERCENTAGE
SULPHIDE

g1t — gh%

q5| - 981

98 - 120!

1201
24"

: 1301
bo1310
pe

234!

142!

a5

145!

1501

\ 158"

1\35'
1571

" 1701

124"
130¢

1310
1327

134!

135

142¢

145"

1501

158¢

1611

165
167*
170t
172t

174?

1841
1871
1921

1P

410"
3to"
22to"
410"
610"

110m
130m

2!0"

5!0“

3[0"

3'0"

5]‘0'!
810"
3'0"

4'0"
2101
3|0n
2ron

2l0ll

10ton
3|0u
5|0u

5]0"

2ron
o
18+6"
214"
316"

1o
3!!

1|9u
4[6"
3‘0"
210"
410"
4!0"
tHiom

213"

8II
110"

10"

gron
2v3n
g

410"

Hornblende diorite,; weathered

on joints; quartz at 95',

Hornblende diorite; quartz-
hematite at 97'6".

Hornblende diorite, weathered

on joint planes.

Carbonaceocus siltstone;
traces of kaolin and pyrite.

Carbonaceous siltstone,
broken at 125'.

Carbonaceous siltstone,

Quartz hematite, shattered
zone,

9" shattered carbonaceous
siltstone; 1' carbonaceous
siltstone with traces of
pyrite.

Carbonaceous siltstone with
very thin bands of pyrite,
and traces of kaolin.

Carbonaceous siltstone with
lens of sandstone at 13%2'4"-
139'8"s carbonaceous

siltstone shattered at 1417,

Carbonaceous siltstone with
traces of pyrite and kaolin.

Carbonaceous siltstone with
traces of kaolin; pyrite at
146'6",

Carbonaceous siltstone,
shattered at 150'. Traces
of pyrite.

Carbonaceous siltstone with

thin bands of pyrite.
Shattered zone at 158!,

Carbonaceous siltstone,
shattered from 162'-165'.

No corejy shear zone,
probably quartz filled.

Pieces of quartz filling
shear zone.

Sheared carbonaceous
siltstone.

Sheared carbonaceous
siltstone with traces of

pyrite.
Carbonaceous siltstone with
pyrite.

Broken carbonaceous
siltstone; pyrite at 184'.

Broken carbonaceous
siltstone,

Sandstone carrying hematite
and slaty lenses, Traces
of pyrite.

Leas
than 1%

Less
than 5%.

Less
than 5%

Less
than 5%

Less
than 5%

5%
5-10%

Less
than 5%

Less
than 5%
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pyrite and arsenopyrite,

DRILL FOOTAGE PERCENTAGE
RUN TRILIED  RECOVERED GO JEAL SULPHIDE
197" . 200t 3rom 2‘4" Very broken carbonaceous
siltstone with hematite and
_ pyrite.
c00' ~ 202! 210" ¥ 1! carbonaceous siltstones
7" sandstons,
c02' ~ 204! 210" e Carbonaceous siltstone with
pyrite.
:04' - 207 o oamgn Very broken carbonaceous
siltstone with traces of
dolomite and kaolin.
<07 - 2110 40" 2fgn Very broken carbonaceous
siltstone.
211t ~ 216! Hron - No corey sludge very pyritic.
216! - 224¢ gror 3ten Very broken carbonaceous
giltstons.
©24' - 22719 3tom 2ren Soft carbonaceous siltstone.
STV o g7 100" gran Sheared carbonaceous
siltstone; sludge very
pyritic.
“400 = 241 Q" g Sheared carbonaceous
siltstone,.
241 - 2441 Jron e Carbonaceous siltstone with
. dolomite.
o444y - 2460 200" Bt Very broken carbonaceous Less
siltstone with traces of than 5%
pyrite and chalcopyrite.
2461 ~ 2487 210" 110" Very broken carbonaceous
siltstone.
48t — 2561 geon ARER Carbonaceous siltstone with Less
small amounts of pyrite. than 5%
2561 ~ 2601 41om jron Broken carbonaceous
siltstone,
260" - 261! 1e0Qn - No core: probable shear zone,
261 ~ 2641 jton j12n Broken carbonaceous
siltstone.,
D64 — 265! 110" 10M "Nodular siltstone". (Chert
nodules in carbonaceous,
pyritic siltstone).
265t - 267! 2ron 1850 "Nodular siltstone", (Chert
nodules in carbonaceous,
pyritic siltstone).
267" - 268t 1e0n o "Nodular siltstone". (Chert
nedules in carbonaceous,
pyritic siltstone).
268" ~ 270 2'o" 191n "Nodular siltstone". (Chert
rnodules in carbonaceous,
pyritic siltstone),
270" - 272! 2om 1Ly "Nodular siltstone" and Less
pyrite, than 5%
272 = 274! 2100 atel Very broken carbonaceous Less
siltstone with traces of than 5%
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DRILL FOOTAGE

*  PERCENTAGE
RUN ‘DRILLED RECOVERED ol SULPHIDE

274" - 276" 2'o" 6" Broken quartz with traces Less
of pyrite than 5%.

276" - 2717° 110M 11Q" Carbonaceous siltstone and 5%
pyrite.

277t - 281¢ 4'o" 21gn Sheared carbonaceous
giltstone.

2811 - 284! 3o Q" Sandstone with traces of 5%
pyrite.

284" - 291 10" TIO" "Nodular siltstone'.

201 ~ 3047 13vqn 12t 2v Vhite quartz with scattered
pyrite - some patches of
sheared siltstone.

304V - 313 8150 79" Carbonaceous siltstone,
some quartz.

313" ~ 318! gagn 3t "Nodular siltstone".

318" - 320t 2ro" 210" Sandstone.

320" - 32y gn 1v1Q" "Nodular siltstone”.

323" - 326 L 2'g" Carbonaceous siltstone.

326 -~ 342'6¢" 166"  10'6" "Nodular siltstone".

34216" - 343'6" 11Q" 110" Carbonaceous siltstone with 106
quartz stringers disseminated
pyrite,

343'6" - 344'9" 113" e Carbonaceous siltetone with 5%
traces of pyrite and quartz.

344'9" - 346' 13" 110M Quartz with small bands of 5%
pyrite.

346" - 35116" 516" 510" Carbonaceous siltstone with Less
occasional small quartz than 5%
veins., Traces of pyrite.

3516" = 361'10" 104" 10'0O"- Carbonaceous siltstone with 5%

361110" -~ 374'6" 128" 120"

374|6n - 375|2u

375|2u - 382! 610N

quartz veins, small bands
of pyrite and arsenopyrite,

Sheared carbonaceous
siltstone,

gu g Pyritic carbonaceous

siltstone with chert nocdules.

6'8" Carbonaceous siltstone with
occasional quartz veins,

Cosmopolitan Howley Mine, Brocks Creek, N.T.

At Surface At 345!
Bearings: 1802 M 1762 M
Inclinations 55 51
T6tal Depths 35216"
Core Recovery: 8%

Commenced Drilling:
Completed Drillings

16th December, 1958
12th March, 1959

Less
than 5%
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! DRILL
! RUN

FOOTAGE

DRILLED RECOVERED

CORE DETAILS

PERCENTAGE
SULPHITZE

ot - 30f

30t - 45!

45' - 48!

““k 48! - 64"

! 64 = 113!

\ 1138 = 1170

132t ~ €691

169t — 180"
_ 180" - 183!

\.183' ~ 185"

117 - 1320

3010"

15000

3!0"

1610

49+0"

4'0"

1500“

37!0"

11|On

3?0"

210"

25'0"

10t6"

130

1176

340"

3|8n

14'6"

3216

giQn
240"

1[11"

Carbonaceous siltstone,
black - with vuggy limonitic
boxwork every 4 or 5 inches.

Carbonaceous siltstone,

black - with red limonitic
areas showing vuggy boxwork -
very broken,

Carbonaceous siltstone,
black - very friable.

Carbonaceous siltstone,
black -~ with thin yellow and
white quartz stringers ($")
running parallel with core -
boxwork vugs increase to 10%.

Carbonaceous siltstone,

black - with tiny gquartz
stringsrs - prominent boxwokk
vugs from 69' to T3'.

Carbonaceous siltstone,
black -~ tight with no wvugs,
solid bands of pyrite in the
bedding (4" at 115!, 2" at
115'6" and 3" and 117'6")
intimately mixed with
stringers of white quartsz.

Carbonaceous siltstone,
black - with many thin bands
of quartz and pyrite,
tightly folded at 125!,

Carbonaceous siltstone,

black - with many thin bands
of quartz and pyrite -
ptygmatic folding. Avcrage
angle of banding to core is
50~,

At 132' ~ broken quartz

At 133' - folded quartz zone,

light grey

At 137" - 6" of tightly folded .

rock traced by "
quartz stringers

At 144" - quartz with scattered

pyrite
At 146' - quartz with
scattered pyrite
At 161' - 6" white quartz
with 40% pyrite.

Carbonacecus siltstone, dark
grey - high pyritc content
disseminated in bands -
strong ptygmatic folding

"Nodular siltstone" - grey
carbonaceous siltstone with
scattered nodules of sugary
quartz.

Silty schist; grey, banded -~
no nodules,

20%

20%

25%
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DRILL
RUN

FOOTAGE

DRILLED

RECOVERED

PERCENTAGE

CORE DETAILS SULPHIDE

185! -

191 -

196" -
202" -

207'6"

212! -
21816"

228! -

237" ~

26616"

2691 -

2T1ve"
307" -

30916"

191!

1961

202!

207'6"

- 212!

218'6"

- 228!

230

26616"

- 269!

27116"

- 307!

309'6"

- 336!

6i0u

5!0"

61OM
516n

4!6"

616"
9|6n

9[0"

29 1gn

216"

216"

35|6n
72|6n

26'6"

5i6n

419"

5]6"

4l6n

4|1n

439"

6'3"

gran

25'9"

210"

11gn

25|6u

210m

19[3"

Speckled schist, red, banded - 10%
with scattered quartz nodules
and disseminated pyrite.

Silty schist, grey, banded - 5%
some disseminated pyrite.

Quartz, grey, massive - with 15%
blobs of coarse and fine

pyritec.

Carbonaceous siltstone, black,
very graphitic - strongly
sheared.

Quartz, grey, massive - with 104
som¢ blobs of pyritc and

patches of sheartd and folded
siltstone.

Quartz, white, massive - very 15%
broken and containing blobs
of pyrite.

Carbonacecus siltstone, black 25%
very graphitic -~ abundand
pyrite between 221' and 226!,

Carbonaceous siltstone, 25%
grey - strongly contorted

bedding, many thin parallel

stringers of pyrite.

Carbonaceous siltstone, 15%
black, very graphitic -
contorted bedding, many thin
parallel stringers of quartz
and pyrite.
At 240'-241'6" ~ Quartz, white
At 263'-264' - Quartz, grey,
massive,

Quartz; grey, massive - with
patches of sheared carbonaceous
siltstone,

Carbonaceous siltstone, 10%
black - with scattered thin

parallel stringers of quartz

and pyrite.

Carbonaceous siltstome,
black, very graphitic - very
flaky.

Carbonaceous siltstone, 15%
black, very graphitic - high
pyrite content.

"Nodular siltstone” - grey 10%
giltstone with scattered
quartz nodules and
disseminated pyrite.
Nodules #" to 2" in width.
Contorted bedding.
At 320'-320'4" -~ Arsenopyrite
crystals.

At 324'2"-324'8" - Arseno-

' pyrite

crystals,
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PERCENTAGE

DRILL FOOTAGE
RUN DRILIED  RECOVERED i BRI SULPHIDE
336" -~ 348! 12100 gtgn Carbonaceous siltstone, 5%
' grey - broken and vuggy, low
pyrite content,
348! - 352130 4r3m 4130 Siltstone, grey - with 54
scattered blobs of quartz ’
- (? nodules),
35213 _ 35216 ™ n Quartz with blobs of pyrite. 10%
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APPENDIX 2

EXAMINATION OF DRILL CORES FROM THE COSMOPOLITAN HOWLEY MINE,
BROCKS CREEK, N.T.

by
W.M.B. Roberts

2. D.H. 1, 582!

. This section of core consists mainly of a fine grainod saccharoidal
quartz and lenses of a greenish black fine grained material containing
sulphide minerals and occasional veins of dolomite.

Quartz, chlorite and dolomite are the principal non~opaque
nonstituents of the section, A mineral closely resembling chlorite having a
high D.R., too high for chlorite, is probably bleached biotite.

The quartz has a uniform grain size, averaging 0,08 mm. across, and
oA mosaic texture. It forms large masses which in places have clearly defined
odges and in others merges imperceptibly into the chlorite. This latter
wmineral forms a felted mass of bladed and sheaf-like aggregates intimately
intergrown with a mineral having a very similar appearance but which has a
very high D.R. This mineral could not be definitely identified, but is
thought to be blecached biotite. The section is uniformly massive; no
(lirectional structure is cvident.

Dolomite is present as irrcgular arcas up to 0.75 mm. across,
wnd has small veins, and is mainly confined to the quartz-rich parts of the core.
The sulphide minerals are pyrite, chalcopyrite, arsenopyrite and pyrrhotite, in
that order of abundance. Crystals of pyrite up to 0.4 mm, across occur in the quartz
creas, but the principal occurrence of this mineral is as irregular masses in the
chlorite, Dolomite is closaly associated with the quartz, although occasionally it
eppears with the chlorite, Chalcopyrite is very sporadic in occurrence, and forms
irregular arecas in dolomite, some of which are moulding pyrite.

Pyrrhotito is a very minor constitucnt, forming very small blobs in
the pyrite, the largest of which measures 0.012 mm. across.

D.D.H., 1. 557!,

Toxturally this section is identical with D.D.H. 4 582', The
mineral assemblage is similar except that muscovite is present in place of
tleachod biotito. The muscovite occurs as lath-like crystals up to 0,2 mm. in length
which form feltod aggregates, principally in the chlorite areas, associated with
pyrite.

Pyrite and chalcopyrite are the principal opaque minerals, some
graphite is presont along small shears., The only difference between this .
scction and D.D,H, 1. 582' is that the ratio chalcopyrite to pyrite has ;
increased, although the former mineral still occurs as a very minor constituent, |

D.D.B. 1. 645"

The soction is composed of a greenish-black fine-grained material
containing lenses of saccharoidal quartz, bands of coarsely-crystalline
arsenopyrite, and bands of fine-grained pyrite. The mineral assemblage is
quartz, chlorite, pyrite, arsenopyrite, dolomite and tourmaline.

The quartz has a mosaic texture with a grainsize up to 0.5 mm,
across, and although it is present chiefly in the form of lcnses, @ minor
amount is distributed throughout the rock, Chlorite is uniformly fine-grained,
consisting of a denso mass of radial aggregates intergrown with fine-grained
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guzrtz. Tourmaline is present principally as fine needles in the quartz,
althcugh an occasional crystal occurs in the chlorite. The largest crystal
measures 0,3 mm., in length,

Aside from a small shear citting the section there is no directional
structure in the rock, Some carbonate {dolomite) was observed in the polished
sect.on, although none could be seen in the thin section examined.

Pyrite is fine-grained and forms irregular borders to the quartz

lenscs., It is strung out as thin bands along thin, but persistent shears
vhicl. make an acute angle with the side of the core. It moulds euhedral
rzeiopyrite but dozs not appear to be replacing it. The arsenopyrite forms
band: of euhedral crystals in the chlorite sections of the rock. The crystals
themrelves have a random arrangement and the largest measures 1.0 cm. across.
They are strongly fractured and have a "parquet-like" twinning when viewed in
pciarised light. These facts suggest that arsenopyrite was present in the

rock prior to the shearing, which has caused a strong fracturing and twinning
in the mineral,

Wherever a quartz lens comes into contact with a band of arsenopyrite
crysials, the outline of the lens is continuous and the crystals are truncated
sraryply against it, Small crystals of arsenopyrite in the thin shear fillings
of pyrite are entirely preserved, and only show corrosion when in contact with

quArtz,  Chalcopyrite is a very minor constituent, the largest irregular area
measvring 0.01 mm, across.

Certain major facts are evident from the examination of these sections
which give an indication of the history of the ore deposition; they ares

1., Bands of strongly fractured arscnopyrite
crystals are truncated by quartz lenses.

2, Sulphide minerals {except arsenopyrite)
form rims along the quartz lens boundaries,
and bands in the rock parallel to the quartz
lenses, chiefly associated with chlorite,

3a No texture of the original rock, and only
tracaes of the original minerals remain, e.g.
?bleached biotite in sect. D.D.H. 1. 582'.

4. The bulk of the tourmaline in the rock is
present as small needles in the quartz.

These facts suggest that the deposit is of metasomatic origin, where
a2 rock containing crystals of arsenopyrite, arranged either along a bedding or
cleavage, has been sheared and a mineralising fluid introduced along the shear
planes, The nature of the original rock cannot be determined with certainty,
but thre present high percentage of chlorite suggests it was probably an '
argil laceous rock containing a high percentage of biotite.

The introduced solutions carried mainly quartz, which has formed
lenses along the shears, €O, and sulphide compounds which have reacted with
the iron-bearing silicates %o give the iron sulphides. The iron-rich silicate,
orobatly biotite was altered to chlorite during the process. Traces of copper
in ths solution would give thc small quantity of chalcopyrite present. The
veanon for suggesting that the metasome contained sulphide compounds rather than
the iron sulphides, is that the sulphide minerals have formed along the sdges
0T tha quartz lenses and along shears where solutions could move readily, and
heince react with the iron silicates. Very little sulphide is present in the
actual quartz, the bulk of it is close to or intergrown with the chlorite mass.

Goldschmidt has suggestcd that such an association of sulphides in a
qnacmnesium-iron-silica assemblage is the result of high temperature matasomatism in
which the association of graphite and sulphides is due to the rcaction between

Terruvinous silicates and volatile compounds of carbon and sulphyr, such as

352 and COS,
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APPENDIX 3

EXAMINATION OF CORES FROM THE COSMOPOLITAN HOWLEY MINE
b.D.H, NO. 2B, N.T.

by
W.M.B. Roberts

Four sections of core werec submitted by N.J. MacKay, of the Darwin
office, for determination of the nature of the gold occurrence.

Three of the rocks {D.D.H. No. 2B, 329' and 289'), are quartz-
chlorite schists consisting of cven-grained, mosaic-textured quartz intergrown
with chlorite, and containing a minor quantity of scricite.

The fourth rock (D.D.H, No, 2B, 286' is a chlorite schist of fine
to medium grainsize containing some sericite and a very minor amount of tourmaline.

Pyrite, arscnopyrite, and gold are tho only ore minerals in the cores.
Pyritc is prescnt in all sections where it forms strongly fractured, irregular
mosses distributed fairly evenly throughout, and forming as much as 15-20% of
the total mineral content of the specimen, The only specimen containing
arsenopyrite is that from D.D.H. No, 2B at 289', in which this mineral forms
subhedral crystals measuring up to 4.0 mm., across associated with quartsz,

These crystals wre moulded by pyrite, and the section differs from
“he others in that the pyritec is not randomly distributed, but is formed as a
selvedge along large quartz areas in the rock., No gold could be observed in
the sections until the were magnified to X 1050, when it could be positively
identified in only one section (D.D.H, No. 2B 327') as small grains in quartz.
“hese grains ranged from 1 to 3 microns in size and are very sporadic in occurrence.

What was thought to be gold was observed in the pyrite of specimen
H.D,H, 2B 329", but at cxtreme magnification the reflectivity of the pyrite tends to
nake identification of such extremely fine grains very doubtful.

The two cores said to contain gold were crushed to -200 mesh and
separated with heavy liguid, and the heavy fraction analysed on the X-ray spectrograph.
Cne line for gold could be observed, (thc others arec obscured by the spectrum of the
tungsten tubeg and although this is not sufficient on its own, coupled with the
microscopic ovidence, it indicated thc prescnec of gold in this fraction,

The heavy fraction was put on the superpanner, and after prolonged
cocration no gold could be scparated. This is probably due to its extremely fine
grain-size, and would indicate that the standard methods of gravity separation would
rocover very little of the total gold in the ore, Also because of this fine grain-
size, the ore would have to be crushed to a fineness of 1 micron to release the
smallest grains of gold in the quartz. In addition, if there is a substantial amount

cf gold in the pyrite, the ore would have to be roasted before cyanidation to permit
extraction,

In the carlier operation of this mine it is possible that the gold was
more casily oxtracted because in the oxidized zone it would tend to form cearser
aggregates in the weathering of the host mincral or minerals.,

In addition it is possible that the gold forms coarser grains in the
primary ore, and that the specimen examined is not represcentative,
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DIAGRAMMATIC SKETCH SHOWING
GENERALISED STRUCTURAL GEOLOGY AND RELATIONSHIP OF
MARKER BED TO NODULAR BEDS.
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