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Rept.Bk.No. 78/118
G.S. . No. 6083 :
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BUMBARLOW 1 - WELL
COMPLETION REPORT -

ABSTRACT

Bumbarlow 1, situated near the northeastern

" shores of Lake Frome, continuously cored over 300 m
of flat-lying Proterozoic sediments with interbedded
lavas. This sequence was intersected below 209 m
of Mesozoic strata of the Great Artesian Basin and
192 m of Tertiary to Recent sediments. Rb-Sr whole
rock dating upon shales interbedded within, a
sequence of lavas suggests an age of 1360 - 140 Ma
for the Proterozoic section on the Benagerie Ridge.

Results from Bumbarlow 1 have reduced the area of
presumed Cambro-Ordovician strata within the east-
ern Arrowie Basin, but have not reduced the petroleum
potential of the Cambro-Ordovician sediments expected

to exist over most of the area north and northeast
of Lake Frome.

INTRODUCTION

Bumbarlow 1 is a stratigraphic well drilled by the
Fossil Fuels Division during April to June 1978. It was
designed to test the lithologies and petroleum potential of

the Cambrian section in the central parts of the eastern

‘Arrowie Basin (Fig. 1). This report pfesents the technical

details and results of the drilling programme and also introduces
new concepts regarding the eastern Arrowie Basin.
WELL HISTORY'

BUMBARLOW 1

GENERAL
Well Name |
South Ausfralian Department of Mines and Energy

Bumbarlow 1
[



~

'
. .

Location

Latitude : 300 29' 50" S
Longitude : 140~ 05' 15" E

:Map References'

1: 250 000 FROME = SH 54-10
1: 100 000 Pundalpa

S.A. Department of Mines and Energy Unit Number

N

. 6937000 Sw 00010

Petroleum.Tenement

~ PEL's 5.and 6 (Delhi International 0il Corporation~and
Santos Ltd.) A

Elevation
. Rotary Table : 850 mm aboye ground leyel (all depths
‘ are from g.1.)
Ground Level : 31.146 m a.s.l.

Total Depth'

720.33 m (driller)

Drilling Commenced

13: 45 hours, 4th April 1978

Drilling Completed

12: 30 hours, 13th_Juné 1978

Actual Drilling Time

43 days (1 shift.per day)

Well Completed

15th June 1978

Rig Released

15th June 1978
Status ’

Dry and abandoned

®  DRILLING DATA

Drilling'Contractor

S.A. Department of Mines and Energy
Mechanical and Drilling Branch ‘
Dalgleish Street

Thebarton, S.A. 5031. N
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Drilling Rig

Failing 1500 (R.D. 3)

AHole Sizes

5% ins. to 410.00 m ‘
NQ core from 408.95 to 720.33 m

Casing and Cementing Details

6" casing 18.54 m to Sfce.
3" casing 410.00 m to Sfce.
3 sacks cement at 45 m
5 sacks cement at 380 m

. Bit Record
Tricone rollers: 3 used
Hawthorn blades: 3 used

Diamond § Boast NQ diamond: 8 used
Mindrill NQ diamond: 2 used

Water Supply

Drilling and non-drinking camp water supplies were
obtained from Cootabarlow 3 bore (see F1g 1 for
location). '

Formation Sampling

Ditch Cuttings were taken at 3 m intervals from surface
to 410 m.
Cores were cut continuously between 408. 95 and 720.33 m;
averaged recovery was 97.3%.
The only core loss was between 457.50 and 466.00 m.
All cores and a set of washed cuttings are stored at the
Glenside Core Library of the South-Australian Department of
Mines and Energy.

LOGGING

Lbgging was carried out by the Department of Mines and Energy's
3000-foot logging unit. The following logs were run -

. Gamma Ray 0 - 724 m
' Neutron 0 - 724 m
Density 400 - 724 m
S.P. 400 - 724 m
P.R. ‘ 400 - 724 m
Temperature 400 - 724 m

Resistivity and Caligﬁr logs were not run, owing to an -
obstruction in the hole at 430 m.
~ PREVIOUS EXPLORATfON
Bumbarlow 1 ié the first well to be drilled into the
Arrowie Basin since S.A.D.M. Yalkalpo 2 wés completed in

March 1976. A synthesis of petroleum exploration in the
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Arrowie Basin up to 1976 was presented in the well completioh

- report for Mudguard 1 and Yalkalpo 2 (Youngs, 1977; see also

Youngs, 1978a).
REASONS FOR DRILLING

One‘of the recommendations to come out of fhe Mudgﬁafd-
Yalkalpo programme of 1975-1976 was that future petroleum
exploration within the prospective Arrowie Basin should
concehtrate on the northern parts of the basin where deeper
and mofe complete sequences of‘Cambro—Ordovician strata
may»exist.(Youngs, 1977; p.- 25-26). .Possible locations of
the proposed Bumbariow 1 had to be chosen with both this
recommendation and the limited drilling capaéity
(about 800 m) of the Department's rigs in mind. Bumbarlow 1
therefore was sited at shotpoint 151 on the line CFK (Crusader,
1971) to control possible re-interpretation of seismic

data in the area, at a point where the top of the Cambrian

was anticipated approximately 380 m below surface and approximately

420 m of Cambro-Ordovician sediments could thus be cored (See Fig.

2 for location and Fig. 3 for seismic section of part of 1iﬁe
CFK). Figure 4 shows the depths to magnetic basement and
Bouguer Gravity an®nalies in the area. The well was located
16 km séuthwest.of Cootabarlow 3 which provided’good supplies
pf drilling and camp wéter (see Ker, 1966, for details).

/ .
It was anticipated that Bumbarlow 1 would drill 150 m

.of Tertiary-Quaternary sands and clays overlying 230 m of

Mesozoic clays and claystones. The underlying Arrowie Basin
section was anticipated to be Middle to Late Cambrian in age

and to comprise sediments similar to those of the Lake Frome
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Group and Wirrealpa Limestone of the Flinders Ranges.
'RESULTS OF DRILLING

TheApost-Palaebzoic section in Bumbarlow 1 was slightly
thicker than anticipafed. The base of the Tertiary was at 192 m_
and the base of thetMésozoiC»occurred at approximately 401.50 m
(21.50 m deeper- than prognosis). Lithologies were as expected -
predominantly sticky grey clays, with some sands at the top
of the section ahd‘in the Eyre Formation (160-192 m) (see
Composite Log, Figure 7, and Appendix 1). A little over 7
metres of conglomenate'wés intersected at the base of the
Mesozoic.

The expected pre-Mesozoic sequence was enteréd at
401.50 m and a conformable sequence of red and green conglomerates,
sandstones and siltstone with intefbedded volcanics was
intersected down to a depth of 702.25 m. A sequénce'of dark
grey-black shales from 702.25 m to the total depth of 720.33 m
may be disconformable with the overlying beds. Core descriptions
of these sediments- and lavas are presented'in Appendix 2 and the
results of detailed thin section petrography are presented in
Appendix 3.

In summary, the section from 401.50 m to 702.25 m is a .
sequence of flat-beddéd clastics, in which red'and brown
sandstones and conglomefates predominate, and wherein seven
separate basalt and dacite flows occur between the
depths of 509.40 m and 675.75 m. Green-grey sandétones and
mudstones also occur in the sequence but mudstones are present
in/beds'generally thinner than those of the coarser lithologies.
Some crossbedding and rare flaser bedding occur.

The lavas range from 4.5 fo 33.0 metres in thickness.

They are mainly finegrained but several of the flows exhibit

vesicular and brecciated textures at the top. The bases are



all clearly discernible but only one flow (the lowermost;
669 m to 673.50 m) has a 'baked" zone a few centimetres
thick below its bése.

The dark grey-black shéles below 702.25 m constitute a
very different facies'from the overlying conglomerates and
sandstones, with which they are probably disconformable.
These shales are finely bedded, dolomitic, and in some places
exhibit a possible cleavage (see-Appendix 2).

Ini#ial investigafions have revealed no fossils in the
pre-Mesozoic section and it seems unlikely that any, except
perhaps trace fossils,:would be found in these generally
coarse sediments.

Shale samples ffom beds at approximately.645 m have been
dated by theuRb-Sr whole rock method at AMDEL (Appendix 4)
and results suggest an age of 1360 T 140 Ma.

| INTERPRETATION OF RESULTS
(1) Stratigraphy

The sediments and lavas below 401.50 m in Bumbarlow 1
are considered to bé»entirely Proterozoic.

~ The isotopic age of 1360 !

. 140 Ma for shales at 645 m
correlates reasonably well with ages of 1160 to 1350 Ma
for the rhyolife in Mudguard 1 (Appendix 4 this report and
Appendix.4 in Youngs, 1977). This age in Bumbarlow 1 is
interpreted as representing the age of deposition of the
sediments and lavas. The possibly disconformable black

shales at the base of the hole are older than the '"red beds"

above, but are not interpreted as being significantly older

and most probably are not Carpentarian.

The Mesozoic and younger sediments drilled in Bumbarlow 1
were lithologically as predicted and are interpreted as having

been deposited in terrestrial to marine environments during



s

the Mesozoic and terrestrial environments during the
Tertiary and Quaternary (Wopfner,A1969; Callen, 1976).

The red'and green sediments between 401.50 andl702.25 m
areAinterpreted as fluvial and represent deposition in
fluvial fan and gpper f1ood plain environments. The basic
to intermediate lavas were extruded from a nearby volcanic
province, the location of which is currently unknown.

The grey-black shales might be interpreted as having
been deposited in the deéper parts of a lake - the fine,
rhythmic bedding of these silty shales is characteristic of
lacustrine deposition. A quiet marine environment is also a
possibility. |
(ii) Structure

The Proterozoic sectioﬁ in Bumbarlow 1 contrasts markedly
with the Cambrian sections penetrated in wells to the southwest
(Lake Frome 1, 2 and 3: Delhi Australian Petroleum, 1968),
wher¢ gently folded stréfa»can be correlated with rock
sequences in the Flinders Ranges; A seque;ce reasonably
similar to those in the ranges also was intersected in
Yalkalpo 2 to the southeast (Figs. 1 gnd 5) (Youngs, 1977 §
1978a). Regional studies suggest that Cambrian sedimentation
extended across tﬁe Benagerie Ridge. and its Proterozoic
sedimentafy cover, and that post-Cambrian earth movements,
ﬁossibly associated with the Delamerian Orogeny (Fig. 5),
resulted in erosion of the Cambrian cover. The earth movements
may have occurred by faulting along the western and eastern
margins of the horst-like ridge: a north-south line of mound
springs near the eastern shore; of Lake Frome may be reiated
to faulting at depth (Callen, 1976) (Fig. 1), and other faults
are thought to occur along the eastern ridge margin (Youngs '

1977, 1978a).



This concept of a meridionally faulted western'margiﬁ
to the Benagerie Ridge aléq iélsupported by results from
seismic surveys, whereby Crusader (1971) identified several north-
south faults and gentle folds in\the Lake Frome area.
The absence of Cambrian strata in Buﬁbarlow 1 shows that
the ﬁenagerie Ridge and its cover of Proterozoic sediments
and lavas extend fafther north than was previously suspected
(Youngs, 1978a, fig. 2); its northern limit remains undefined
at preéent»(Fig. 1). | |
GEOLOGICAL HISTORY.
This brief summary of the interpreted geological history
of the Bumbarlow area incorporates data from wells within the
region and the earlier work‘of Callen (1976, 1977) and Youngs
(1977). Figure 5 summarizes stratigraphic relationships and
tectonic events in four wells in the Benagerie Ridge area.
1. Deposition of dark muds in a possibly lacustrine environment
‘during the post-Carpentarian to pre-Adelaidean period.
2. Relatively short-lived hiatus in which some secondary
dolomitization sf the shales occurred. Minor tectonism
to expose nearby sources of sédiments and also possibly
to erode uppermost portion of the shéle sequehce.
3(a) Depositioh of coarse sediments in fluvial environments
' approximately 1360 Ma ago. The metamorphic, igneous and'
sedimentary sources for these sands and conglomerates
were rélatively close and minor local earth movements caused
episodic rejuyenation. |
(b) Contemporaneous volcanism in adjacent areas resulted in
the intercalation of seven.bredoﬁinantly basic lava flows
with the sandy tefrigenousfsedimenfs.

[

4, A-period of erosion may have occurred before the onset of

metamorphism associated with the Musgravian Orogeny (Fig. 5).

This metamorphic event apparently did not cause folding



in the area. There may have been some movement along

the north-south faults in the area but the Tegion was

basically a very stable one: it has been named the

- Curnamona Cratonic Nucleus (Thoméon, 1976).

‘ﬁeposition_of Adelaidean and Cambro-Ordovician

sediments most probably occurred across this cratonic nucleus,

since results from Lake Frome 1, 2, and 3 (Delhi

Australian Petroleum, 1968) and Yalkalpo 2 (Youngs, 1977,
1978, a §& bj suggest that Early to Middle Cambrian
sedimentation was widespread in the eastern Arrowie Basin.
During the Late Cambrian;Ordovician Delamerian Orogeny

extensive folding and faulting occurred in the Flinders

."Ranges and about the Lake Frome area, but these events

afe not evident within the Curnamona Cratonic Nucleus.
Fault movements méy have occurred at this time or during
the later Palaeozoié,Aand.the\Benagerie Ridge horst block
was,uplifted, leading to érosion of much of the Adelaidean
and Cambro-Ordovician cover.

[l

Probably no further deposition occurred until the Early

'Jura551c when epeirogenic movements ‘led to the formatlon

‘of the Frome Embayment of. the Great Artesian Ba51n A

th1n basal conglomerate was deposited in the Bumbarlow
area and it was overlain by terrestrial sands and clays.
The Early Cretaceous was a time of marine transgression into

the Frome Embayment. ' i

Terrestrial sedimentation in the Tarkarooloo Basin commenced

in the Early Paleocene and has continued sporadically

until the present time (Callen, 1976, 1977). Only relatively
small earth movements about the horstliké Benagerie
Ridge have taken place in this area since the Early Jurassic

and sedimentation has been continuous across the horst block.
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ARTESIAN WATERS

Bumbarlow 1 was drilled very close to the southern margin
of the Fromé Embayment of the Great Artesian Basin. Cootabarlow
3 (approximately 16 km to the northeast, see Figure 1) inter-
sected an artesian aquifer at 383 m and water flowed at
about 1 million gallons per day (Ker, 1966). It was anticipated
thét a similar flow might.occur in Bumbarlow-1 but no
difficulties weré encountered and the driller estimated a very
small flow of 4 to 6 gallons per Hour coming from the basal
Jurassic sands.

CONCLUSIONS AND RECOMMENDATIONS

ReSults from Bumbarlow 1 have significantly reduced the

known area of the Arrowie Basin sediments east of .the Flinders
) .

Ranges. Figure 1 shows the assumed margins of the basin before
drilling. |

- The suggested offlap of Cambrian sediments:on the ridge
north and west of Mudguard 1 (Youngs, 1977, 1978a) has not
been proved and’fo date oﬂly Precaﬁbrian sediments and lavas

are known to cover the crystalline basement of the Benagerie

'Ridge. It is possible, however, that Cambro-Ordovician

sediments may still drape around the ridge farther to the north
(Figure 1). |

A suite of previously undiscovered flat-lying Proterozoic
sediments and basic lavas was intérsected in Bumbarlow 1.
It is possible that the rhyolite commonly found ih the Mudguard -
Black Oak area is at greater depths in Bumbarlow 1 and is
deépening northwards (Fig; 6).

Drilling in the eastern Arrowie Basin and on the

Benagerie Ridge to date suggests"that Cambrian, and possibly

‘also Early Ordovician, strata were depositéed throughout the

area and the basin may also connect northwérds to the Warburton

Basin (Figure 1). The Bumbarlow 1 drilling programme has

ir e e
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helped to identify 4 Rortherly &Xtérision of the Benagerie

Ridge and thus has d58isted substantially in petroleum

exploration. The results of Bumbarlow 1 in no way down-

grade the potential.bf the remaining areas and, in particular,

the northern parts of the two lobes on either side of the

Benagerie Ridge are still worthy of more exploration.

Recommendations for future exploration in the northern

areas of the eastern Arrowie Basin are as follows:-

1.

(1)

(i1)

Initial work should be designed to try and determine

the boundaries of the Benagerie Ridge in the area north

of Bumbarlow 1. Low-cost gravity and magnetic work

might be utilized - lines to be located through
stratigraphic wells along the ridge and extending into

the basinal area.

Reprocessing or reshooting of many existing seismic

lines (see Figure 2 for location of lines) and also

shooting of new lines to help identify the northern
marginsAof the Benagerie. Ridge, to determine whether
younger sediments might be offlapping in the north
and to identify suitable drilling targets.

At least two deep stratigraphic wells are recommended:

,approximately half way between Bumbarlow 1 and Mt.

Arrowsmith in.N.S,W. (Fig. l):— this-would test for Cambrian
and expected Eafly Ordovician sediments, whichAare
anticipéted have a more marine aspect than strata in the
western parts‘of_the basin.

to be located in the area north. of Coofabarlow 1 (Fig. 1)

in order to test fhe possible continuation of sediments

into the Warburton Basin.

Any drilling programmehundertaken_should be designed to

investigate fully the source and reservoir potential of the Arrowie
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Basin strata and no well should terminate before Precambrlan

""basement" has been conflrmed

/C
p)z(é// (s

Bridget C. Youngs




13

d .

BIBLIOGRAPHY

Callen, R.A., 1976: 1:250 000 Geological Series Explanatory

Notes, FROME, South Australia. South Australian
Department of Mines Report Book 76/27 (unpublished).

, 1977: Late Cainozoic environments of part of

northeastern South Australia. Jour. Geol. Soc.
Aust., 24: 151-169.

Crusader 01l N.L., 1971: Frome Downs Seismic and Gfavity
Survéy. South Australian Department of Mines Open
File Envelope 1566 (unpublished).

Delhi Australian Petroleum Limited, 1968: Delhi-Santos
Lake Frome Stratigraphic Drilling, South Australia:
Well Completion Repqrts. South Australian Department
of Mines Open File Envelope 968 (unpublished).

Ker, D.S., 1966: The Hydrology of the Frome Embayment in
South Australia. Geol. Surv. S. Aust. Rept. Invest.,
27 : 97 pp.

Thomson, B.P., 1976: Precambrian geology ahd tectonics of
the Stuart Shelf and Torrens Hinge Zone in 25th
International Geological Congress, Excursion Guide
No. 33A.

Wopfner, H.. 1969: Mesozoic era in L.W. Parkin (Ed) Handbook
of South Australian Geology, Geoldgical Survey of
South Australia, Adelaide.

Youngs, Bridget C., 1977: Mudguard 1 and Yalkalpo 2 - Weil
completion report. Soﬁth Australian Department of
Mines Report Book 77/66 (unpublished).

, 1978 a: Stratigraphic drilling in the eastern

e emn s e -+ et P—— gy DmE—— o = ‘e



14

Arrowie Basin, 1975-1976. Quart. geol. notes,
geol. Surv. S. Aust., 66: 16-20.

, 1978 b: The Sedimentology of the Cambrian

Wirrealpa and Aroona Creek Limestones. Bull.
geol. Surv. S. Aust., 47. also summarized in

Jour. Sed. Petrol., 48:63-74.

gy wm— e

- mome

PN PR AP CRPT § TR wewm T ot n

- — Y

e e



ARPENDIX I

Bumbarlow 1

Cuttings Descriptiohs - Surface to 410 m

by
Bridget.C. Ydungs
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BUMBARLOW 1
Depths are in metres below the ground surface

EURINILLA FORMATION

0-3 Sand, medium brown, fine-medium grained, some

coarse, subangular quartz grains.

3-6 " a.a.
6-9 Probably a.a. - poor recovery.
9-12 Clay, medium brown (as sands above), silty, some

fine - medium quartz grains.

12-15 Probably a.a. - poor recovery
15-18 As for 9-12, possibly more quartz grains
18-21 Clay, medium brown a.a., and subord. Sand.

Quartz and gypsum, some 1 mm +.

1

NAMBA FORMATION

21-24 Clay, red-brown, and medium brown sticky.
24-27 . Silt, red-brown and medium brown, tending to be

red-brown silt and medium brown clay. Gypsum.

27-30 Clay as for 21-24.
30-33 Clay, medium olive-brown. Sticky.
33-36 Clay a.a. but sl. darker and with yellow-brown and

brick-red patches.

36-39 Clay a.a. but darker, ie. dk. brown-grey.

39-42 Clay as for 33-36

42-45 Clay a.a. |

45-48 Clay a.é. with large gypsum crystals (20 mm)
48-51  Clay a.a.

51-54 Clay a.a.

54-108 Clay a.a

108-111  Clay a.a.

111-114 Clay a.a.

114-117 Clay a.a.

117-120 Dolomite, white, chalky



120-123
123-126

126-129

129-132

132-135
135-138
138-141
141-144
144-149
147-150

150-153

153-156

156-159

159-162

162-165

165-168

168-171

171-174
174-177
177-180

180-183
183-186
186-189

189-192

"Clay a

17

Clay as for 114-117

Clay a.
Clay a.
Clay a.

:

Clay a.

a.

a.

a.
a.

a.

.a.

.a.

a. with grey and red-brown patches

a.

Clay medium grey, with white patches

Clay medium grey-brown, lignitic

Clay a.

a.

Clay medium grey, with white patches, lignitic, and

Sand 1-

Sand a.

2 mm, qtz;grns,-subrd - subangr. Unconsd.

a.

Sand qtz. grains averége %-1 mm, rare 4-5 mm, subround-

subangular. Unconsol.

Sand a.

Sand a.

a. but generally only 1 mm

a.

Sand brown with white ?dolomite streaks, grains

average %-% mm

Unconsol.

Sand_a.

Sand a.

Sand a.

a.
a. but grains.%-1 mm

a. but grains upto 3-4 mm

Sand a.a. but grains %-1 mm
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MARREE FORMATION

192-195 Clay grey-browh, with white patches. Sticky.
195-198 Clay a.a.
'198-201 Clay a.a.

:

201-204 Clay a.a.
204-207 Clay a.a
207-210 Clay a.a
10-213 Clay a.a
213-216 Clay a.a
216-219 glgx a.a
219-222  Clay a.a
222-225 Clay a.a
225-228 Clay a.a
228-231 Clay a.a )
231-234 Clay a.a
234-237 Clay a.a
237-240 Clay a.a
240-243 Clay a.a
243-246  Clay a.a
246-249  Clay a.a
249-252 Clay a.a
252-255 Clay a.a.
255-258 Clay a.a.

258-261 Claystone medium grey, more indurated and less sticky
than 192-258.

261-264  C1aXstone a.a. with subround. quartz pebbles, gypsum
piates and rare pyrites.

264-267. Clay grey-brown, sticky.

267-270  Clay a.a.

270-273 Clay a.a.

273-276  Clay a.a.

276-279 Clay a.a.




279-282
282-285
285-288
288-291
291-294
294-297
297-300
300-303

303-306

306-309

309-312
312-315
315-318

318-321

321-324

324-327
327-330
330-333
333-336
336-339
339-342
342-345
345-348
348-351
351-354
354-357
357-360

360-363

363-366

Clay a.

Clay a

a.

.d.

19

but slightly more indurated

Clay gr-brn, genefally sticky but some'more indurated

layers.
Clay a.
Clay a.
Clay a.
Clay a.
Clay a.

Clay a.

Clay a.

Clay a.
Clay a.

Clay a.

Clay a.

Clay a.

a.

a.

Claystone/Shale medium grey

Claystone/Shale a.a. with rare subround, quartz

granules and rare red (? Fe-stone) frags. and rare

white sst.

Claystone medium grey-brown, slightly indurated.

et as = e - e e,
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366-369
369-372
372-375
375-378
378-381
381-384

384-387

387-390

390-393

393396

396-399

399-402

402-405

405-408

408-410

20

Clay medium grey-brown with white patches. Sticky.
Clay a.a.

Clay a.a.

Clay a.a.

Clay a.a. but more indurated in parts

Clay a.a.
Claystone/Shale medium grey with Quartz pebbles/

granules, red ?Fe-stone frags.

Claystone/Shale a.a. with increased quartz, ?Fe-stone

‘and sst.

"Claystone/Shale a.a. with increased .quartz, ?Fe-stone

and sst.

Claystone/Shale a.a, with increased quartz, ?Fe-stone

and sst.

Conglomerate of yellow, pink, white quartz, minor

pink, white sst. Claystone medium grey

Conglomerate a.a. but with grey and red-pink clays
and less gravel than above.

Clay red-pink and green, sticky. With rare red,’

~green and grey Claystone

Clay a.a. and Claystone

Claystone/Shale medium grain and red and rare green,

some Clay red and green.

(Continuous coring was commenced at 408.95 m
Descriptions of the core recovered from 410 to
total depth at 720.33 m are presented in

Appendix IT ).
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APPENDIX 2

Bumbarlow 1

L}

Descriptions of Core - 408.95 to 720.33 m

(Dwg. Nos. S13630 a to r)

Bridget C. Youngs
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DEPARTMENT OF MINES —— SOUTH AUSTRALIA

CORE  DESCRIPTION

CORE NO.

(N T7NVYoUS
| KOO = 420 m

LOCATION : DEPTH A
LAT. DATE DRILLED . ..
LONG. L RECOVERY m . %
ELEVATION GR. DATUM . . . FORMATION .
RY ..
. DEPTH GRAPHIC |PRILL 34

(METRES)| 106G MRS g& DESCRIPTION

400
— - -

{405 — = —
~ - Rotary Cuttings” Jescripions Avadable (fo.» 4lom) -
7 : : - . . 1
— - . : , ‘ -
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410 s oo o3 (mgl. at  base. ' ~
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i A Subrd. grans. of wh.-gr. calc. sst. « red- brn. slst, -
| | 1
Poroooo0 | | 1
=== Mudst, - maroon (mre grn.-gr. shecks s M oeds) wity,

O PR o navor . Sandst. | Grikse.. grn.-gr. (rawe maroon) dxcrease -
4- -~ in basal ] wm. : v ' : _
7%=} A , _

00 p%'0 ' - - )
déio 65 ‘,!andg_t,l maroon  ond Muclst, | Maroon, unkh M’t-
430 o : - . :
CORE BARREL . LOGGED BY :
- CORE BIT . L B.C. YovnGS PETRO‘;EE%mOSEOLOGY
TIME—STARY DATE. //: 5123 '
FINISH

sHeer / of 17

08§ 13630 4




WELL . 30”754/?407‘/
LOCATION

DEPARTMENT OF MINES — SOUTH AUSTRALIA

CORE DESCRIPTION

VA coRe NO.  LONVTIN L ovs
. . DEPTH  F30 — 440 m

AT, . DATE DRILLED . S .
LONG. . o CRECOVERY . . m. . . . . %
ELEVATION GR. DATUM .. . . . FORMATION .
RT.
oriLL |38
DEPTH GRAPHIC
(NETRLS) oG - umg gg DESCRIPTION
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SrecaT ’
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- ¢
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o
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CORE BARREL .
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TIME—~STARY
FINISH |

‘OGGE?YC mees. - PETROLEUM GEOLOGY
OATE. [/ S 7% ' SECTION
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DEPARTMENT OF ‘MINES — SOUTH AUSTRALIA

CORE  DESCRIPTION

WELL . 61//‘74/5/7/?40“’. J CORE NO. CDA{WA{II avs
LOCATION . DEPTH Y440 — 480 n
(AT, DATE DRILLED | .
LONG. L RECOVERY m. . . . . %
ELEVATION  GR. DATUM | FORMATION
RY. . .
(Smiy] Freas | W pescRIPTION
- %0 « ot " ,
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© o o
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- iy 2 4572.20 = 1457-50 longl. a.a. but €. Mndst. méx,
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6o ‘ ' ‘ '
CORE BARREL . LOGGED 8Y P PETROLEUM GEOLOGY
. CORE BT, §.C. YWNGES - SECTION
TIME—START DATE. /Rt S:728
FINISH |
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DEPARTMENT OF MINES — SOUTH AUSTRALIA

CORE DESCRIPIION

WELL 51/076/?/?Law 4 CORE NO. COA/'7A///IWS
LOCATION DEPTH 460 — 450 m
LAT, DATE DRILLED ) S
LONG. R RECOVERY m. . . . . %
ELEVATION GR. DATUM | FORMATION .
RT: o
PTH GRApHIC |ORILLIZS -
(\:)Ecmr.s) 0G| g& DESCRIPTION
4o . _ , - A ‘
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s XA (o’nﬁ @ 4572-20 m bt (aa eéé(a; Jasper, 1
o SONAN S qu,g el ,,ea‘é%, Loose  Sandse. mev,) W / red o gm. Neuidse . —
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1.0 r quantlly dzwmoe marson rudst. Cackh <
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CORE DESCRIPTION

SOUTH AUSTRALIA

WELL . 50”76””‘074/ ; CORL NO. &N??NHWS
LOCATION DIPIH 450 - S‘do "
AT DATE DRILLED | S
LONG. . L . RECOVERY m.. . . . %
ELEVATION  GR. DATUM FORMATION
RT. .
oriLL[Eg '
DEtPTH GRAPHIC
(METRES) LOG ‘umlség DESCRIPTION .
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48s —olo o ¢ _ —
— ... * : ° :._\ - -
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DEFARTAMENT OF AN

COP[ DESCRIPTIOL

BUMBMLOW

LOCATION

LAT.
LONG.

ELEVATION  GR.

RT.

DATUM

SCUTH AUSTRALIA

CORt NO.
DEPTH

DATE DRILLED |

RECOVERY

FORMATION .
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Nos.

. DESCRIPTION
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-
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NRE}

#0776
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LOCATION . .
LAT.
LONG.

ELEVATION  GR.
R.T.

DEEALTIAENT OF RIS -

wii  BUMBARAOW / COPE DESCRIP“(OK

DAT UM

SOUTH AUSTRALIA

ORt NO.
DEPTH
DATE DRILLED |
RECOVERY
FORMATION
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m .

0
>
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TLOG Nos.
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DESCRIPTION
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eekensively  aulered basic Volcamre nrcke. .
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CORE BARREL .
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BUMBARcOW /

DLPARTAA ST OF MINLS — SOUTH AUSTRALIA

CORE  DESCRIPTION

g__r_-__-__-

WELL CORE NO. (ONT2/0 10U S
* LOCATION DEPTH 540 - S60 m
LAT. DATE DRILLED | o
LONG. S RECOVERY m. . %
ELEVATION  GR. DATUM FORMATION
RY. ..
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e | e | (32 orscaipTioN
9 v vv
' 1v v
v vv ]
44 v v i i
v vv
| vv | ]
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v Vv
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DLFARTMENT OF AMINES —— SCUTH AUSTRALIA

win . BumBARLow /] COPE DESCNPHC% NO [ounuubus

LOCATION . S OfPIH . S60 — S80 m
LAT. L DATE DRILLED . o
IONG. . . S RECOVERY . . . m. . . . . %

ELEVATION GR. . . . . DATUM . | " FORMATION .
RY. ..

DEPTH GrapHic | T.S.

(ME TRES) LOG Nrs. DESCRIPTION
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l DEPAKTAUNT OF MINES, - - CCUTH AUSTHALIA W
z CORE DESCRIPTION
| wit . BUMnBARLOW /. cort NO. - CONTIAI U OUS
LOCATION R . otpiH SEO —~ 600 m
. _ LAT. L DATE DRILLED . S
IONG. . . o  RECOVERY . SomL %
ELEVATION GR. . . . _ DATUM . " FORMATION
RT. :
DEPTH GRAPHIC | T- S,
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TIME—START . S pate 26 6: 7% SECTION

FINISH
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DIFARTMINT OF MINES — SOUTH AUSTRALIA

COPE DESCRIPTIOK

witt . BUMBARKOW / CORE NO. (or PN U VS
LOCATION : otptH 600 — 630 m
LAT. DATE DRILLED . S
LONG. S RECOVERY So.om. %
ELEVATION  GR. DATUM o FORMATION
R.T.
DEPTH GrRAPHIC | T-S.
(METRES) Loc | Mes. DESCRIPTION
00 L. ..
6 : a.q .
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s v Vv

6A0 v Vv
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DEVARTMEINT OF MINES — SCL”H AUSTRALIA

COPE DESCRIPTION:

WELL . @UM/B/‘?/?AJLJ . CORE NO (ONVNT/ANUovS
LOCATION pepik . 620~ &40 m
LAT. "DATE DRILLED . o
LONG. L RECOVERY . . . m. %
ELEVATION GR. DATUM . . . " FORMATION
RT.
DEPTH GRAPH!IC 5.

(METRES) LOG Mos, .

DESCRIPTION
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FINISH |
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DEPARTMENT OF MEIS - SCUTH AUSTRALIA

CORE  DESCRIPTION

witt  BUMBARLoW Cort NO. . COMTINUINYS

i
LOCATION . . . . . . S otriH . E40 — 660 m
LAT. S o DATE DRILLED o
LONG. . . L RECOVERY . om. %
ELEVATION GR. . . . . DATUM . " FORMATION .
RY.
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' ()II'AI-:'II\\lIh OF MINLS — SCUTH AUSTKALIA
CORE DE !
| w BumBARLOW ) 0 EA D SCRIPHC(())lRE o CONTINUOV'S
‘ LOCATION . Pl 660 — 65O m
LAT. DATE DRILLED . . o
LONG. S CRECOVERY . .. om. ... %
ELEVATION GR. . DATUM o " FORMATION .
RT.
DEPTH GRAPHIC TS. )
iéuzmcs) LOG | .Mes. DESCRIPTION
: _30 v vv &w_a_gg
v vv -
| 4 vv i il
VvvVv
1 ]
| lvvv .
R ‘
| i V V. \/ —
l g6s- 4 vV vV i
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670  — o . |
. v v v ]
l v v _
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FINISH
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l DIPARTAENT OF AMIN[{» — SCUTH AUSTKALIA
CORE DESCRIPTIOK
! wat .. BumEARRLOW I T cornO.  LONTINUGUS
LOCATION . L L ptpiH 880 - 700 m
LAT. L DATE DRILLED . ,
IONG. . . L RECOVERY . m. %
ELEVATION GR. . . . . DATUM o " FORMATION
RT.
DEPT GRAPHIC | 7°S. .
d (uém'ls) oc | wes. ! DESCRIPTION
iéﬁo a.a
l' 4.0 0
l L i
I 66{ — * - = -
i N\ ]
. " .' )
I 690 — - .1k -
_ \\% a
1.7 L P el
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4 \\ﬁ. |
l 200 |
CORE BARREL . o lOGGEOBY £ ¢ YywéES PETROLEUM GEOLOGY
CORE BIT . . . R . . . . g . S . . SECTION
TIME—START A o pate. 26-6:7&
FINISH - DRG.
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LOCATION
LAT.
LONG.
ELEVATION  GR.
R.T.

ARl ]

DLPARTMENT OF MINES — SCUTH AUSTRALIA

CORE  DESCRIPTION

DATUM

cori NO. . COMNTIMU DUS

DIPIH 760 — 720 m.

DATE DRILLED S

RECOVERY . . m. . . . . %
FORMATION .
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EXAMINATION OF SHALES FROM BUMBARLOW NO. 1

Sample: P897/78; : '1‘840524 éq 37 LS S

‘Location: _
Bumbarlow No. 1, 642.3 m.

Rock Name:
Interbedded shales and siltstones

‘Thin Section:
The sample consists of several interbedded lithologies and hence it is
not possible to give meaningful mineral proportions. The most abundant
lithology is a siliy shale and this grades towards more siliceous, very
‘fine-grained, argillaceous sandstone and siltstone. ‘In the whole of the
rock in the ‘thin section it is unlikely that detrital quartz and feldspars
comprise more than about 20% of the rock, although there are individual
beds which contain up to about 50% of this material. The remainder of
the rock is either micacéous or clay material.

The most quartzitic lithologiés are siltstone, which contains quartz
fragments up to about 0.04 mm in size. In some ill-defined beds such’
material comprises possibly as much as 50% of the rock and quartz appears
to form a framework. Indivigdual grains are equant but angular in shape

- and they appear to be reasonably well sorted. In these siltstones and very
fine-grained sandstones there is a considerable) amount of extremely fine-
grained clay, much of which has a moderate birefringence and hence, it
is 1likely to be 1llit1c Detrital micas are generally conflned to
no more than about 10-15% of the volume.of this part of the rock. As far
as can be determined, the intergranular.clay is a genuine arglllaceous
matrix deposited with the quartz grains. .

Although it is difficult to give precise details, it appears likely that
there is a -moderate amount of feldspar in these silty beds. Rare microcline
grains are up to 0.07 mm in size and there are partially altered grains
which are also interpreted as being feldspars. As far as can be determined,
the feldspars have a similar size range to adjacent quartz and they also
show considerable diversity of alteration patterns. -
In the more micaceous and argillaceous lithologies it is difficult to give
. textural details since much of the rock consists of a virtually featureless
aggregate of fine-grained phyllosilicates. Most of these are more -or less
brown to a dull green colour in bulk, but there are individual flakes of
~ green biotite and colourléss muscovite. These are interpreted as being
detrital components and their presence probably precludes successful
Rb-St geochronology. It is difficult to estimate the overall proportions
of these relatively well-defined flakes, but, overall, they may well
comprise about 10% of the area of material in thin section. For the most
part the biotite is unusually fresh and shows moderate birefringence
_colours and well-defined pleochroism in shades of green. The bulk of the
phyllosilicate material in the rock is '"clay'" with moderate birefringence
colours and this may well be sericitic or illitic material. It generally
shows weak or negligible bulk extinction and hence is probably randomly
oriented. Within these micaceous parts of the rock there are generally
widely dlspersed silt— grade quartz grains which are angular and, possibly,
partly corroded. :

i

The rock has an essentially 1aminar'foiiatiop on a scale of less than 1 mm.



Sample: P898/78; TS40525 667‘37 QS—
, - 3
Location: C1
Bumbarlow No. 1, 643.67 m.

Rock Name: _
Argillaceous siltstone

Thin Section:
An optical estimate of the constltuents gives the following:

%

Quartz and feldspar. . 65-80
Mica 10-20
Clay . " 5-10
Opaques Trace

Tourmaline _ Trace

As the mineral proportions indicate, this is a relatively quartz-rich,
fine-grained sediment and the proportion of detrital quartz and feldspar
varies in different parts of the thin section from about 65% to 80%.
Mica has been used to indicate well-defined detrital flakes, whereas clays
‘are generally present in the.rock as fine-grained material in intergranular
patches and networks. The rock shows fairly well-defined bedding which
is laminar and on a scale of a few millimetres. The bedding is defined
~ generally by variations in the relatlve proportions of detrital material
and clay.

In the quartz-rich parts of the rock quartz and feldspar form grains up
to 0.09 mm in size; these grains are generally well-sorted, but they are
characterized by their angular shape which is probably largely the result
of localised pressure solution and deformation.’ In many places the grains
.have long and concavo-convex boundaries and tangential contacts appear to
have been virtually entirely eliminated.. Clays are therefore present in
this part of the rock, in small, 1ntergranular patches which are extremely
fine-grained. Detrital muscovite and biotite commonly form contorted flakes
up to about 0.12 mm in length. These flakes have a common orientation-
parallel to the bedding in the rock. Typical fields of view in this part
of the sample contain about 75- 80/ of quartz and approximately 5-10% of
detrital mica flakes.

Elsewhere, the rock is somewhat flner-gralned and contains both more

detrital mica and more fine-grained clay material. In other respects,
however, these parts of the rock are similar to the siltstone just described.
The clay material in all parts of this section is generally more or less
colourless and shows low birefringence colours, and therefore appears to be
rather more kaolinitic than the birefringent illite described in the rock
above. These identifications would need to be confirmed by X-ray diffraction
analysis.

It is difficult to decide whether the fock is suitable for whole rock Rb-Sr

 \ geochronology since there is a small amount of detrital mica. This may
give a somewhat older age than that of the (probably recrystallized) clay
material.
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Sample: P899/78: TS40526 éq 37/{5 é(-O

Location:
Bumbarlow No. 1, 644.65 m.

Rock Name:
Silty shale

Thln Section:
This sample is similar.to the rock from 642.3 m, but it shows a smaller
range of variation. As far as can be determlned optically, the rock
contains less than 20% of detrital quartz and feldspar and of the order
of 20-30% of detrital mica, with the remainder of the rock .composed very
largely of extremely fine-grained clay material. These components are
closely intergrown and in many parts of the thin section it is not p0351ble
to give either a detailed mineralogy or texture.

There are one or two thin (less than 1 mm) beds of siltstone and these
consist of subequal amounts .of detrital quartz, mica and patches of fine-
grained clay. The quartz grains in this part of the rock are generally
not more than 0.05 mm in size but they appear to have been fairly well
sorted. Some of the grains have rather irregular outlines, probably due
to pértial resorption by clay material. Detrital biotite is apparently
more abundant than muscovite in these parts of the rock and it forms
an almost contiguous network- of green pleochroic flakes, commonly as much
at 0.08 mm in length. These flakes have a well-defined orientation. Clay,
in contrast, tends to form small, subequant patches of extremely fine--

. grained birefringent material which is probably illitic. These patches
are irregular and are interpreted as being remnants of a muddy matrix rather
than, for example, - alteration products of feldspar.

In the bulk of the rock there is much more fine-grained, turbid clay and
details of the texture are rather difficult to see. There are silt-grade
grains of quartz and these are generally equant in shape, whereas detrital
micas retain a preferred.orientation and subequant shapes. 1In all parts of
the rock micas show a preferred orientation parallel to the bedding of the
rock. Clays generally to not show a bulk extinction and it appears, there-
fore, that the small flakes have a random distribution. The argillaceous
parts of this sample are probably suitable for geochronology, and it is
likely that, in the sample taken as a whole, recrystallized, illitic
material predominates to such a great extent over detrital biotite and
muscovite that a reasonable Rb-Sr age could be obtained.



Sample: P§00/78; TS40527 (96]57 /{Sq(

Location:”
Bumbarlow No. 1, 644.76 m.

Rock Name: . ‘
Silty shale ) *

Thin Section:
Apart from one bed about 8 mm in width, this is a clay-rich shale which
is extremely fine-grained. Few textural details can be determined.

The bed referred to above is somewhat more silty in composition, but even
so, probably contains no more than about 20% detrital quartz and feldspar.
There are a few small lenses of similar material, but fully 75% of the
sample consists of shale. :

The shale is brown in plane polarized light and shows faint bulk extinction.
There are rare quartz grains up to about 0.02 mm in size, but apart from
these the sample appears to consist of extremely fine-grained material

~ which is interpreted as being argillaceous. Detrital micas are possibly
-present but well-formed flakes could not be seen and it seems reasonable to
suggest that most of the material is recrystallized, argillaceous mud and
hence would be suitable for Rb-Sr geochronology. The siltier beds contain
quartz grains up to about 0.05 mm in size and these are equant but rather
angular ‘grains which do not €orm an efficient framework. There are flakes
_of detrital biotite and muscovite in this part of the rock, but these do
not comprise more than about 157 of the sample and the flakes show a poor
preferred orientation parallel to the overall bandlng in the rock.

In brief, therefore, this sample consists very largely of birefringent
clays (?illite) with well-defined but minor beds of siltier material. The
sample is suitable for whole rock Rb-Sr geochronology since detrital micas
are present only to a very small extent. .
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Sample: P901/78; TS40528

Location: o
Bumbarlow No. 1, 645.35 m.

Rock Name: :
Silty shale

Thin Section: L , : A
This sample contains approximately 5-10% of detrital quartz and the
remainder consists of birefringent phyllosilicates. The latter are
generally extremely fine-grained and it is not likely that the sample
contains more than about 5% of detrital biotite and muscovite. Much of
the material is probably neoformed illite or a similar phase.

The bulk of .the sample is pale brown to dull green in plane polarized

light and consists of extremely fine-grained, birefringent phyllosilicates.
These -show only a very weak bulk extinction and it is likely, therefore,
that the material has a granular, random structure. In some places, '
specific flakes of phyllosilicates can be seen and these are interpreted

as being of detrital origin. Most of this material is colourless muscovite
but there are turbid green and brown biotites also. The latter mineral
shows pleochroism and a moderate birefringence and hence is fairly fresh.
It is likely that the detrital material is not sufficiently abundant to
prevent Rb-Sr .geochronology of the rock. The detrital biotite and muscovite
appear to be a little more abundant in the relatively quartz-rich beds of
the rock, but these are not well-defined and the sample has a much weaker
laminar structure than many other rocks in this collection.

In general, the grains of quartz are widely distributed throughout the rock
and in no way form a framework. Most grains are less than.0.06 mm in size
and are equant but irregularly shaped. There are a few places where quartz
comprises possibly as much as 30% of the volume of the rock, but these are
indefinite bands best described as silty shale.

This is a fairly homogeneous shale consisting very largely of a turbid,
birefringent clay, tentatively interpreted as being illitic. As far as can
be determined, detrital micas are present in accessory amounts only.




Sample: P902/78; TS40529 éq57 QS 4-3

Location: ' .
Bumbarlow No. 1, 645.84 m.

Rock Name: )
Silty shale

Th1n Section:
In many respects, this sample is similar to other fine-grained sédiments:
in this collection and i't is estimated that about 10-20% of the section
consists of silty material and the remalnder is fine-~grained, arglllaceous
shale. :

The: abundant phyllosilicates are birefringent and are interpreted as being
fine-grained, illitic material. This can be distinguished from discrete
flakes of mica which have probably been deposited together with the small
amount . of detrital quartz. Biotite is probably about as abundant as
muscovite, and each mineral comprises approximately 5-10% of the volume of
the rock. The biotite génerally shows pleochroism in shades of -brown, but’
some is rather turbid and green and some appears to be altered and partly
replaced by opaque and semi-opaque material. The.flakes of detrital mica
show a fairly well-defined orientation parallel .to the bedding in the rock.
The micas are most prominent in the coarser-grained and more quartz-rich
beds. These are argillaceods siltstones:containing possibly as much as
50% of detrital quartz. The grains of this mineral are equant and angular
and are not more than 0.08 mm in size. Where the grains are in contact
there are generally long or concavo-convex boundaries, indicating some
compaction and pressure solution.  More commonly, the quartz grains are
separated from each other by films or aggregates of fine-grained, illitic
material.

In the most argillaceous parts of the rock the sample is dark .between
crossed nicols and shows a faint bulk extinction. This part of the rock
probably consists essentially of a homogeneous aggregate of extremely
fine-graired ?illitic material with .minor relics of detrital micas and
a'‘few small patches and lenses of opaque and semi-opaque material. The
predominance of this lithology suggests.that the sample is suitable for
whole rock Rb-Sr geochronology since it is likely that this neoformed '
"illite is much more abundant than the detrital mica.

The sample shows laminar bedding on a scale of less than 1 up to about '3 mm.
The beds are generally not sharply defined but have small-scale gradational
contacts. There is a complete range,from beds containing 50% quartz to
those whlch are essentlally quartz-free.
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Sample: P903/78; TS40530 - écf %7 p\g Cl-(l' | . l,

) Location: ,
Bumbarlow No. 1, 646.1 m.

Rock Name: _
Shale and silty shale

Thin Section: » _
This sample is very similar to the rocks described immediately above
and hence, a detailed description will not be given. The bulk of the
rock consists essentially of illitic shale with only trace to accessory
amounts of detrital quartz and micas. Within this essentially
" homogeneous lithology are laminar but not very well defined beds of
a somewhat more silty material. In these beds there are quartz grains |
up to approximately 0.06 mm in size, but these do not comprise more than
about 30-40% of any one field of view. The quartz grains appear to have
been compressed togethef and are now angular and characterised by the
abundance of long contacts. Associated with the quartz in these silty
horizons are patches of fine-grained illitic material, opaques and semi-
opaques, and a few flakes of detrital muscovite and biotite. There are

rare grains of tourmaline also.

For the most part the sample has an essentially laminar structure, but
in one place there appears to have been localized squeezing of a silty
bed and this has penetrated upwards into the intervening shales. The
apophysis of silty material is about 2 mm in length and 1 mm in width:

The saﬁﬁle consists very largely of what is presumably authigenic (neoformed)
jllite and hence the sample would be suitable for whole rock Rb-Sr

geocﬁrqnology.
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PETROGRAPHY OF SEVEN. SAMPLES FROM THE BUMBARLOW NO. 1 WELL

Seven rocks from the Bumbarlow Stratigraphic Well (Lake Frome area) are

1.- SUMMARY

described and given the following rock names:

Sample and
TS No.

' P799/78

TS40380

P800/78
TS40381

P801/78
TS40382

P802/78

"TS40383

P803/78
TS40384

P804/78
TS40385

" P805/78

TS40386

Rock Name

Chloritized basalt '
Altered dacite

Aitered basalt

L

" Altered dacite

Altered igneous rock

Basaltic andesité

~ Shale




2, PETROGRAPHY ‘ : . :

Sample: P799/78; TS40380 - SE4.00. na

Rock

Hand

Thin

. very elongate, lenticular shapes. The chlorite within the vesicles has

Name: '
Chloritized basalt

A dark rock with an 1rregular, variegated texture.’

_character and locally exhibits a vague foliation. The matrix also

‘Much of the carbonate intergrown with the matrix has a translucent reddish

quc1men : : '

Sacfion: ‘
An optical estimate of the constituents gives the following:

" Chloritic matrix ' 50

Quartz . 20 ‘
.Chlorite (ve51cle filllngs) 15
Carbonate .10
Titanium mineral ' 1
Opaques and semi-opaques S

This sample consists mainly of a pale green, chloritic matrix through
which ovoid structures considered to represent filled vesicles are
disseminated. The chloritic matrix has a very fine, weakly fibrous

. - ———

contains finely divided intergrowths of opaque material which locally
form granular aggregates up to 0.1 mm in size but elsewhere form finely
divided grains disseminated through the chloritic matrix producing a
variety of matrix textures.

- v ——

The vesicles are filled mainly with quartz (microcrystalline silica),
chlorite and carbonate and these fillings often have a concentrically
zoneq character. Most of the vesicles have somewhat round to elongate !
oval shapes but a few particularly some chlorite-filled vesicles have

a fibrous, radial structure and many of the larger chlorite-filled vesicles
consist of several concentric bands of fibrous chlorite. This chlorite
has a pale green weakly pleochoric colour and low birefringence. The )
quartz forms very fine; cherty aggregates or fibrous chalcedonic aggregates
while the carbonate generally forms relatively coarse crystals up to 0.5 mm
in size.- The vesicles which show mineralogical zoning generally exhibit |
outer - margins of chlorite with quartz cores or a quartz filling with a
carbonate core. This suggests that the paragenetic sequence of the vesicle §
fillings is from early chlorite then' to the deposition of quartz and followed

by the deposition of carbonate. '

Although most of the quartz and carbonate is concentrated as vesicle fillings,
minor quartz and trace to accessory amounts of carbonate are also intergrown
with the chloritic matrix. The quartz tends to form polycrystalline aggregates
which generally exhibit small, prismatic shapes (up to 0.2 mm long) suggesting
that they represent silicified feldspar crystals. The carbonate forms
marrow vein fillings and polycrystalline aggregates up to about 1 mm in size.

brown colour due to finely divided inclusions. A similar translucent colour
is also present in some of the carbonate vesicle-fillings.

A translucent titanium mineral with high briefringence is disseminated -



G
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as prismatic crystals up to 0.2 mm long and turbid polycrystalline
patches and vein fillings. A few prismatic crystals of this titanium
mineral also occur intergrown with quartz as vesicle-fillings. In some
cases this. titanium mineral forms small radiating aggregates of prlsmatic
crystals. :

A single vesicle was noted containing a narrow rim of intergrown chlorlte,
quartz and carbonate and core filling consisting mainly of opaque to '
translucent, reddish brown iron oxides intergrown with microcrystalline
silica which.forms small spherulites (below 0.1 mm in diameter) which have
a well developed radiating character.

This is a basaltic rock with a well developed remnant vesicular texture
which has had its matrix almost completely replaced by chlorite. The
sample is too highly altgred to be suitable for radiometric dating.




56690 .m

Sample: P800/78; TS40381

Rock Name:

565’-790 P

Altered dacite

Hand Specimen:

A massive, essentially aphanitic rock with some round vesicular structures

up to about 3 mm in diameter. A few very elongate, large vesicular
structures up to 1 cm wide and several centimetres long are filled with
milky grey quartz. Microchemical tests (staining with sodium cobaltinitrite

after a hydrofluoric acid etch) indicates the matrix contains abundant
potash feldspar. : '

Thin Section:

An optical estimate of the constituents gives the following:

|>e

Felsic matrix o ‘80
Quartz ) -5
Calcite : S
Opaques and semi-opaques 10

1

This sample consists of a very fine-grained, felsic matrix comprised mainly
of turbid felsic mineral grains believed to represent potash feldspar inter-
grown with altered feldspar laths considered to represent altered plagioclase
laths. The turbid.potash feldspar grains contain finely divided inclusions,
which most likely represent iron oxides and tend to occur interstitially
between the altered plagioclase laths.  The altered plagioclase laths exhibit
random orientation and .dre-up to' 0.4 mm long. - These-laths have been

largely replaced by finely-divided clay or micrystalline silica.

Several ovoid to round vesicular structures are filled mainly with quartz

- which forms granular aggregates with a typical grain size between 0.1 and

0.5 mm.  The larger vesicle also contains a core of coarsely crystalline
(typical grain size 2 mm) calcite. Many of the quartz-filled vesicles.
exhibit concentrations of translucent reddish brown iron oxides around their
margins and a few vesicles contain moderate amounts of intergrown translucent
iron oxides. Minor célcite~is‘also disseminated through the rock mainly as
finely granular fracture and vein fillings up to 0.2 mm wide. Minor quartz
is also disseminated through the rock as anhedral grains up to 0.3 mm wide. .

Abundant opaque translucent reddish-brown iron oxides are intergrown with
the felsic matrix and locally form - somewhat elongate crystals and crystalline
aggregates up to 0.15 mm in length. ‘

This is a fine-grained extrusive igneous rock which locally exhibits. well

developed vesicles and appears to.have an.intermediate to acid composition.

The sample is too highly altered to be suitable for radiometric dating.
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- Sample: P801/78; TS40382°  §95. 45 4.

Rock’Name: . -
Altered basalt B _ . ‘

Specimen: .
A massive, reddish-brown coloured rock with a few discontinuous dull white

‘vein and fracture fillings. Mlcrochemlcal tests (staining with sodium

cobaltinitrite after a hydrofluoric acid etch) indicate the matrix contains

" some intergrown potash feldspar.

Section:
An optical estimate of the constituents gives the following:

B

Altered plagioclase

4 50
Chlorite 35
‘Potash feldspar 7.
Carbonate 3

5 .

Opaques and semi-opaques

This sample consists mainly of randomly oriented, altered plagioclase laths

/. intergrown with interstitial chlorite. The plagioclase laths are up to

0.5 mm in length and exhibit alteration to finely divided sericite—clay.

The chlorite has a very pale green colour with very low birefringence and
forms irregular patches up to O. 8 mm in size. The chlorite' tends to form
structureless to weakly fibrous masses, some of which exhibit a vague radial
texture. Some granular potash feldspar is intergrown with the chlorite and
often has a turbid, reddish-brown colour due to iron-staining. A few .,
irregular chlorite-filled amygdales were also noted locally in the rock.

The carbonate is. concentrated in veins which would represent the white veins
noted in hand specimen. These carbonate veins have a granular texture
consisting of carbonate crystals up to 0.5 mm in size. = Minor carbonate

is also disseminated through the rock as anhedral grains up to 0.2 mm in

" size and very fine granular aggregates, some of which are intergrown with

altered plagioclase laths. Opaques are disseminated through the rock: as
anhedral grains and granular. aggregates up to 0.1 mm in size which are. -
generally intergrown with the chlorite-rich patches. Opaques are also
locally concentrated around the margins of some carbonate veins. Much
of the feldspar and chlorite .in this rock has a translucent, reddish-brown.
colour due to limonitic iron- sta1n1ng which would also account for the red

colour of: the rcck in hand specimen.. .
‘ . ’ 4 i

This is a relatively fine-grained basalt which has been extensively altered

but still retains a remmant basaltic texture. - The alteration has completely"

replaced the primary mafic minerals by chlorite and has partially replaced

"the plagioclase by finely divided sericite and minor carbonaté. The sample

is too highly altered to be suitable for radiometric dating.
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Sample: P802/78; "TS40383 S¥9-00 un

Rock Name:

Hand

Thin

Altered dacite

Specimen: :

This core interval consists of an aphanitic, massive rock with a colour
ranging from a pale green to a darker reddish-brown.  The rock is cut |
by a few randomly oriented fractures but also ‘contains some very straight
fractures with a parallel orientation.approximately perpendicular to the
core axis. Microchemical tests show that the pale green portion of the
rock contains abundant potash feldspar and the reddish coloured part of the
rock, although still rich in potash feldspar, appears to have a somewhat
lower amount. Potash feldspar is also concentrated marginal to some
fractures and veins. '

Sect10n° :

In thin section this rock can be seen to have somewhat variable mineralogy

due to alteration and replacement. of the original minerals mainly by chlorite,
opaques and quartz but the primary texture is still retained. This texture
is comprised of small, feldspar microlites which have narrow, elongate shapes
and a random orientation disseminated through a matrix. The freshest part
of the rock which would consist of the green portion noted in the hand specimen
has a turbid, reddish-brown matrix comprised mainly of potash feldspar and in
or completely replaced by: Ehlorlte quartz and opaque iron oxides. The
general texture of the matrix is that of a devitrified intermediate to acid
volcariic rock and the original rock is believed to have been of approximately
dacitic composition, although the extensive alteration makes such an inter-
pretatlon somewhat tentative..

The veins are filled mainly with. calcite, chlorite and quartz. The calcite
tends to occur in the central regions of the larger veins as individual
grains or-polycrystalline aggregates up to 0.5 mm wide. The quartz has a.
cherty, granular texture and is generally 1ntergrown with veins of. structure-
less to fibtrous green chlorite. Chlorite also forms narrow veins below

0.1 mm wide and irregular patches up to 0.5 mm in size.

' One completely altered prismatic phenocryst approximately 0.5 mm in size

which appears to represent a mafic phenocryst (probably a pyroxene) is now
comprised of finely intergrown chlorite and calcite. A few other micro-

phenocrysts completely. replaced by chlorlte w1th less well- developed shapes
were also noted. .

This is a highly altered rock believed to be a dacite which shows remmant.

devitrification textures comprised of large feldspar microlites in a slightly

devitrified potash feldspar-rich matrix. The sample is too highly altered

to be suitable for radiometric-dating.
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Sample: P803/78; TS40384 ng'()O n

Rock Name:
' Altered igneous rock

Hand Specimen: |
A variegated rock with a variable range of colours ranging from dark
grey to black to pale reddish-brown with a few greenish coloured patches.
Microchemical tests indicated the sample contains no potash feldspar.

- Thin Section: .
“An optical estimate of the constituents gives the following:

%

"Chlorite . 55

Quartz : 30
Carbonate _ : 12
Zircon _ ~ trace-l
Opaques and semi-opaques - 3

This sample is comprised almost completely of secondary .quartz and chlorite
which has replaced the original rock leaving very little evidence of its
original texture. A few highly altered prismatic crystals which now
consist of finely intergrown carbonate and chlorite with minor granular
quartz and could represent remant phenocrysts from an original volcanic
rock are the only textural evidence of the original rock type. The
alteration has been so pronounced that there is very little indication as
to the mineralogy of these original phepnocrysts although their shapes
suggests that they could represent altered plagioclase phenocrysts and a
few could represent altered pyroxene phenocrysts. o

“Most of the rock consists of a somewhat structureless very weakly pleochroic
green chlorite intergrown with granular quartz. Locally the chlorite forms
ovoid structures up-.to several millimetres in -diameter which has a radial
fibrous texture and well developed concentric zoning best seen under crossed-
nicols. Veins comprised of:finely granular, cherty silica as well as some

" carbonate-filled veins transect these chlorite lithophysae and a few also
exhibit narrow margins of finely granular, cherty quartz. Most of the quartz,
forms irregular granular patches up to 0.5 mm in size intergrown with the
structureless chlorite. Besides forming narrow fracture and vein fillings
the carbonate is concentrated in irregular patches up to 0.5 mm in size
which are intergrown with the granular quartz and chlorite. Much of this
carbonate has a translucent reddish-brown colour produced by finely divided
iron oxides. Opaques are also disseminated through the rock as anhedral
grains and granular aggregates up to 0.3 mm in size. »

A few euhedral, prismatic zircon crystals up to 0.2 mm in size are disseminated
through the rock.

This is a highly altered rock showing little textural evidence as to original
rock type although it is most likely a highly altered volcanic rock of inter-

mediate to basic composition.
\

This rock is unsuitable for radiometric dating because of its highly altered

character. and abundant carbonate content. The well developed prismatic

zircon crystals could probably be dated by the fission track method and will
- most likely give a minimum age because of the relatively low annealing

temperature (about 200°) of zircon with a high radiation damage.

'
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Sample:. P804/78; TS40385 {39.’}0 i

)
3

Rock Name:
-Basaltic andesite

Hand Specimen: ‘ '
An aphanitic, reddlsh grey coloured rock with round to ovoid black
, structures some of which have a concentrically zoned character and
appear to be filled vesicles. Microchemical tests show that the
matrix contains moderate amounts of potash feldspar.

Thin Section: i . : .
An optical estimate of the constituents gives the following:

|

Plagioclase 45 |

Chlorite - : 30
Potash feldspar 10
Quartz 5
Carbonate 5
Sphene-leucoxene 5
Opaques 2

This sample is comprised mainly of randomly oriented plagioclase laths

intergrown with a green chlorite which generally forms irregular patches.
The plagioclase laths are up to 0.3 mm long and contain some interstitial
potash feldspar and granular quartz. Most of the feldspar has a turbid,
pale reddish-brown colour caused by finely divided iron oxide inclusions.

The black, cvoid vesicle fillings noted in hand specimen consist mainly

of chlorlte which has a well developed fibrous texture and a weakly -
pleochroic green colour. These chlorite vesicle fillings exhibit well
developed radial textures and locally have concentrically zoned characters.
Some of the smaller irregular patches of chlorite intergrown with the

feldspar-rich matrix exh1b1t similar radial fibrous and concentrically
zoned textures. : ’

The carbonate is disseminated through the rock as anhedral grains and
granular aggregates generally, below 0.15 mm in size and rarely as narrow
fracture and vein fillings below 0.1 mm wide. A finely granular titanium
mineral (probably sphene and/or leucoxene) also forms aggregates up to

0.1 mm in size. Some of these granular aggregates have elongate, acicular

.shapes and are intergrown with Opaoue material and could represent altered,
acicular ilmenite crystals.

This is a fine-grained basic igneous rock which has suffered some alteration
to completely replace original mafic minerals by chlorite and produce a
finely granular titanium mineral. The rock is unsuitable for radiometric
dating both.because of its somewhat altered character and because of the
presence of moderate amounts of carbonate.




Sample: P805/78; TS40386 T

Rock Name:

Shale 6‘(2"70.%/1," |

Hard Specimen: g i

A finely laminated rock with a dark, greyish-green colour. Minor

sulphide (mainly pyrite with possibly some chalcopyrite) occurs’ along
fractures, . '

Thin Section: _
An optical estimate of the constituents gives the following:

Z
Sericitic matrix . .90
Quartz . 8
Muscovite . 1
Biotite, chlorite trace
Zircon, tourmaline, rutile trace

Opaques . _ 1

\

This sample consists mainly of a recrystallized, argillaceous matrix

now comprised mainly of finely divided sericite but it does contain some
silt to fine sand detrital particles which tend to be concentrated in
narrow bands defining a lamellar bedding. The finely divided sericitic
matrix has a felted, interlocking character with no well developed foliation
direction oriented parallel to the banding. '

Quartz is the major detrital mineral forming angular grains generally below
0.1 mm in size although a few detrital quartz grains up to 0.2 mm in size
are also present. Traces of detrital microcline as well as a few well
developed flakes of muscovite and biotite which are also believed to be of
detrital origin were.also noted. Biotite shows some alteration tc pleochroic
green chlorite and a few well developed pleochroic green chlorite flakes were
also noted which could represent completely chloritized biotite. Detrital

heavy minerals consist of trace amounts of zircon, pleochroic green tourmaline
and rutile.

Opaques are diééeminated‘through the rock as anhedrai grains and granular -
aggregates below 0.05 mm in size.’

This is a fine-grained argillaceous sediment with a matrix now consisting

,?Q,ﬁo " mainly of finely divided sericite and possibly some chlorite and/or clay.

The rock is suitable for rubidium-strontium dating although it does contain
some detrital potassium minerals such as. microcline, muscovite and biotite.
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3. COMPARISON WITH SAMPLES P217/65 & P218/65

It was also requested to compare these samples with samples P217/65
and P218/65 (TS16147-8). Both these samples are immature detrital sediments
containing abundant angular volcanic rock fragments including some basic
volcanic rock fragments. They also contain some acidic rock fragments
including tuffs (ignimbrites) with rémmant shard structures and a few quartz
phenocrysts. Neither of these rocks show any affinities with the volcanic

- rocks described in this report.
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. EXAMINATION OF SAMPLES FROM BUMBARLOW NO. 1.

Sample: f904/78; TS40492 : 4 L ‘ |

Location:

Bumbarlow No. 1 — 447,00 m

Rock Name:

ngglomeréte

Hand Specimen: ' _

The sample is a dark, massive and compact rock which is clearly
conglomeratic. Most of the fragments are rather dark and are probably
rich in quartz but there are pale green and pink varieties also. The
rock appears, to contain some cavities which are an integral part of the
sample and one surface of the drill core specimen appears to be a shear
or fault plane. ' <

Thin Section:

An optical estimate of the constituents gives the following:

%

Detrital grains:
Quartz . . 40-45

Granitic ‘ _ 20
Quartzite 10
Others _ 5-10
Chert i 2

- Dolomite 5-7
Opaques A 5
Clay/mica 5

This is a rather heterogeneous rock, difficult to describe coherently,

_ but it consists largely of. detrital grains and, since some of the softer

ones have been squashed during compaction, intergranular material is not
abundant. It is, indeed, possible that the dolomite referred to in the
list above may well be deformed detrital. material, although it now
superficially appears to be intergranular.

The most abundant grain type consists of single crystals of quartz and
these are commonly up to about 1 mm in size, although they range down to
fine sand grade. Most of the grains are equant, but few are more than
subangular in shape and there is some evidence of compaction of the grains
and development of long and irregular margins. Furthermoxe, the quartz

.grains show fairly_well—develpped optically continuous overgrowths and

in some cases these are as much as 0.5 mm in size. Other detrital grain

" types have been described as granitic;  this refers to more or less

granular grains which have a coarse texture. Some of these contain a
considerable amount of sericitic. material, probably derived from the

" alteration of feldspars, and it seems likely that the grains are derived

from granitic or, possibly gneissic, material. Many of these granitic
grains are large (more than 3 mm). Quartzite refers to essentially
monomineralic grains which show a more or less well-developed mortar
texture. These grains are of distinctly metamorphic provenance and in
this rock some show extreme foliation and the development of complex
sub-grain domains. The quartzite grains are, consequently, generally more
or less elongate but some of the smaller ones show subpound.outlines.



There is one large grain of fine-grained quartz in the rock and this has
been referred to in the list above as chert. The average crystal size

of the quartz is about 0.03 mm and the roc¢k has a homogeneous and massive
appearance. Other grains are fairly dark between crossed nicols and one,.
at least, appears to be an altered volcanic rock. The material now
consists of a mixture of opgques and iron stained argillaceous material,
but there are elongate, decussate pseudomorphs of clay after ?feldspar and
the presence of these leads to the suggestion that this fragment, at least,
may be a basic or intermediate fine-grained volcanic rock. Other fragments
are generally smaller and more heterogeneous and generally are composed of
fine-grained aggregates of-clays, quartz and opaque material. "Some of
these fragments may be metasediments of some kind; others may be of
volcanic Q&igin. ‘ :

Intergranular material consists of clay/mica in rather heterogeneous,
irregular aggregates commonly up to about 0.5 mm in size, one or two
patches of coarse-grained dolomite, and abundant, widely dispersed opaque
material. It is difficult to assess the extent to which these components
have been derived from deformed and altered detrital material, and to
what extent they may have been introduced into the rock. The latter
interpretation certainly appears to apply to the opaques, but it may not
to either the dolomite or the phyllosilicate minerals.

The sample is, therefore, a rather ill-sorted conglomerate and it is

likely that most of the material has been derived from granitic or

‘gneissic terrains with which some strained quartzites were associated.

In addition, there is good evidence of the presence of some volcanic clasts.
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Sample: P905/78; TS40493

Location: : ' )
Bumbarlow No. 1 —  §p7:/S m

Rock Name:
Conglomerate

Hand Specimen: . .

-~ This is a heterogeneous, dark and massive rock which is clearly a
conglomerate. The largest fragment in the hand specimen is several
centimetres in size and appears to consist of quartz, whereas other
large fragments are fine-grained, green or brown lithologies. All these
fragments occur in a fine-grained, sandy matrix which is dark in colour.

Thin Section: : .
The relative proportions of components depends radically on the sample
selected for thin section analysis and hence overall proportions cannot
be given. In the thin section the largest fragments consist of argillaceous
lithologies which appear to be of sedimentary origin, whereas most of the
sandy, detrital material in the matrix is quartz with a minor amount of
metasedimentary argillaceous material.. There are one or two fragments
which may be of volcanic origin.

The largest fragments intersected in the thin section are generally more
or less well-rounded and consist of fine-grained argillaceous lithologies,
and one of these is an argillaceous siltstone containing detrital quartz
and muscovite fragments embedded in an abundant %kaolinitic matrix. Othex
fragments appear to be essentially monomineralic and consist of oriented
flakes of phyllosilicate. 'In some places biotite flakes can be-seen,
but for the most part this rock probably consists of clay. ' The fragments
composed of these metasediments have smooth sides and are generally well-
“rounded and homogeneous. They comprise fully 50% of the area of the thin
section. Other large fragments consist of opaque-rich material and other .
dark (iron-stained) components. One or two of these fragments could well
be of igneous origin, since there are indefinite pseudomorphs after
?feldspar. Other fragments appear to be iron-rich, argillaceous, fine--
grained sediments. Many of the smaller argillaceous fragments have been
compressed and distorted during the compaction of the rock.

The bulk of the matrix (apart from the distorted, argillaceous fragments)
consists of grains of quartz which range in size commonly from 0.2 to

0.8 mm. Many of these quartz grains have relatively large overgrowths
.and it appears likely that the original grains were subangular to angular
in outline. The overgrowths give the quartz grains an angular appearance
and there are numerous long and irregular grain margins. Minor components
of the finer-grained part of the rock are clays (?matrix) and fine-grained
_opaque'material. Carbonate appears to be absent. '

The sample is therefore a conglomerate and the large fragments are either
quartz (as shown in the hand specimen) or fine-grained, argillaceous,
sedimentary or metasedimentary lithologies. These occur in a groundmass
which is essentially an immature sandstone containing numerous, argillaceous,
lithic clasts. 'There is some evidence of a few highly altered, large
_volcanic fragments(?). s
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Sample: P906/78; TS40494

Location:

Bumbarlow No. 1~ - 50430 m

Rock Name: - | S

Hand Specimen:

Basic volcanic rock

This sample is an altered, brown rock which is massive and compact.
The cut surface has a rather indefinite, speckled appearance.

Thin Section:

This is an extremely altered rock consisting largely of opaque and semi-
opaque material and more or less iron-stained clay. Despite this,
however, there are sufficient pseudomorph textures to indicate that the
sample was originally some kind of basic volcanic rock.

Textures can be seen particularly in relatively pale parts of the rock
where opaques and semi-opaques comprise only about 50%Z of the sample.
Here, there are pseudomorphs of clay after laths of plagioclase. These
laths were clearly generally about 0.1 to 0.2 mm in size and had a
decussate arrangement typical of basic volcanic rocks. The material
between these pseudomorphs consists of clays and possibly patches of
secondary cryptocrystalline silica. In some places there are aggregates
of a mineral showing fine-grained, radiating textures and . this may well
,be chalcedony. Also present is fairly abundant opaque and semi-opaque

‘material and in some cases this forms the whole of the material surrounding

- the pseudomorphs after plagioclase.

In darker parts of the rock the relict volcanic texture is not as well
shown, but there are a few places where enough remains to indicate that
the whole of the rock is volcanic and that it does not consist of, for
example, a sedimentary rock with a large volcanic fragment. .In the darker
parts of the rock opaques comprise fully 80%Z of the sample, the remainder
being iron-stained, birefringent clays.

The sample is interpreted, with confidente, as being a basic volcanic rock
of some kind which has undergone extensjive alteration,.and possibly the
introduction of ferruginous material. The sample dis too altered for
geochronological purposes. ) ‘

<
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Sample: P907/78; TS40495 o :

Location:
Bumbarlow No. 1  =SI§ 4p m

Rock Name:
?Volcanic rock

Hand Specimen: ' '

This sample is-a brown to purple coloured rock which is massive and

compact. There are rather characteristic irregular patches up to about
3 mm in size. ‘

. Thin Section:

This is an_extensively altered rock consisting of iron-stained quartz and
clays and rather characteristic, -elongate, opaque crystals (?hematite).

The presence of these crystals, the homogeneity of the rock, and the

overall amount of iron suggest that it is probably of volcanic origin

but there is little specific textural evidence of this .and: the interpretation

is based as much on the- absence of sedimentary features as on any positive
indications of a volcanic origin.

‘The sample is fairly homogeneous and consists 'of turbid fine—grained -
material, brown to pink in plane polarized light. Much of this material
is probably phyllosilicate of some kind and it is even possible. that there
is a moderate amount.of secondary, fine-grained carbonate. Within this
.are more or less clear patches of quartz extending commonly up to about
0.2 mm in size. These patches are invariably irregular in shape and
generally contain crystals not more than 0.1 mm in size. ?Sericitic -
material occurs within these patches and may represent altered crystals of
a pre-existing feldspar.: v

Opaques occur largely in specific patches which clearly\correlate with the
dark patches described in the hand specimen. These patches are generally
1-2 mm in diameter and contain about 80% of opaques within which are small
patches of quartz and ?clay. A minor amount of the opaques in' the rock
occurs as elongate crystals with a notably random distribution and a

decussate arrangement. Typically, the elongate crystals are about
0.2 to 0.4 mm in length and their habits suggest that they may well be
hematite. ‘

A more detailed description of this rock cannot be given from optical
examination alone because of the extent of iron-staining in the bulk of |
the sample. It is tentatively suggested that the rock is a volcanic i
of some kind. The rock is far too altered for geochronology.




Sample: P908/78; TS40496

Location: - :
Bumbarlow No. 1 - 527+ S0 m

Rock Name'
Banded qgg}llaceous shale

Hand Specimen:
The sample is a somewhat f1s511e rock whlch consists of alternating
bands of green and purple shale. The bands are of the order of about
2 to 10 mm in width. ’

Thin Section:

It is not p0551b1e to give an overall mineralogy of this reck since the
thin section contains numerous bands which vary somewhat from place to
place. In general; the sample contains abundant clay and 10-50% of
quartz in different bands. Minor components of the rock are ferruginous
opaques and small amounts of introduced carbonate.

Probably the most abundant lithology in the rock is a siltstone which
contains about 35-40% of quartz, having an average grain size of about

, 0.08 mm. The quartz grains are generally equant but angular in shape,
probably partly due to corrosion by the clay. Other detrital components

- of this rock are potassium feldspar (which is fresh) and flakes of

muscovite and green biotite. The clay in this lithology is homogeneous
and has .a moderate birefringence and is probably illite or sericite.
Small patches of dolomite are widely distributed through this siltstone.

The other abundant lithology is much finer—grained than that described
above  and contains abundant clay/mica. The quartz is similar in size and
shape, but feldspar is absent and there is only a small amount of
identifiable, detrital muscovite. The clays have a moderate birefringence
and generally show a marked bulk extinction. The bedding in the rock is
also shown by the presence of thin lenses and blebs of reddish, semi-opaque
and opaque material which is probably ferruginous rather than carbonaceous.
In some lithologies this dark material comprises at least 20% of the rock

" and individual blebs are as much as 0.2 mm in length.

Most lithclogies fall between the two extremes described above, but some
contain a little more carbonate which is partly confined to conformable,
narrow vein - systems. The beds are commonly well defined and have sharp
bases and tops. The red bands in the hand specimen contain ferruginous
material, whereas the green bands are generally composed of subequal amounts
of quartz and ?illitic material.



Sample: P909/78; TS40497

Location: -
Bumbarlow No. 1  ~ S34- 00 wn~

Rock Name:
Altered basaltic rock | ‘

Hand Specimen: .
The sample is a massive and compact brown rock. The cut surface shows
complex textures defined largely by variations in the amount of
ferruginous.material. 'There are pale blebs up to about 1 cm in size
and extremely irregular aggregates characteristically rimmed by
ferruginous material. In addition, the sample contains numerous,small,
circular and oval features. '

Th1n Section:
The rock is essentially jron-stained clay w1th patches of carbonate and
slightly clearer material. In addition, there is a considerable-amount
of secondary quartz. The rock is almost certainly an extensively altered
basic igenous rock and this is demonstrated by the presence of both
equant and characteristically flattened vesicles. ~ These are now
represented either by aggregates of secondary quartz with titaniferous
material, or by oval features which have an annular texture and consist
of dark, ferruginous material.

The rock has clearly undergone almost complete alteration and it is
unlikely that any primary minerals remain. The bulk of the sample is

a distinctive yellow-brown colour in plane polarized light and is generally
dark between crossed nicols. This is no doubt some kind of clay mineral
but it is impossible to estimate which from optical examination alone.
Dolomitic material is associated with this clay, but tends to occur in
particular areas and veins and is therefore interpreted as having been
introduced into the rock. In some places in the thin section the

dolomite also occurs in characteristically rounded areas, whlch are
interpreted as ve51c1es.

.

The rock contains a little sedimentary material, ‘generally in specific
patches. These consist of argillaceous sandstones and it is not clear to
what extent they represent genuine xenoliths in the rock, or possibly
material introduced during the alteration of the sample. Certainly, the
quartz grains have a subrounded appearance "and occur in a clay matrix
which is paler in colour than the abundant clay in the basalt.

No more information can be given from a petrographic description of this
rock as a'result of the advanced stage of alteration. Textures-are
.sufficiently .similar to other rocks described by Amdel to indicate that
the rock is of volcanic origin and was probably a basalt. The rock. does.
‘contain patches of what appears to be sandstone, and this probably
represents xenoliths introduced at the edge of a basalt flow.



Sample: P910/78; TS40498

Location: «
' Bumbarlow No. 1 — -St4-00 .

Rock Name: ,
Altered-vesicular basalt
—— e

Hand Specimen: :

The sample is a dark, massive and compact rock and the cut surface shows
complex textures. In some places there are equant, sub-round structures
up to about 5 mm in size, but elsewhere there appears to be introduced
secondary material in more irregular and larger aggregates.

Thin Section:

,The rock consists of approximately equal amounts of groundmass altered

‘basaltic material and vesicle in-fillings. At one end of the thin section
the rock contains a mixture of dolomite and secondary quartz which appears
to represent a relatively large aggregate of introduced material. )

" The basaltic material consists of a dark, translucent fine-grained

aggregate which is black between crossed nicols. In one or two places
there are shadowy pseudomorphs of. elongate crystals and it is likely

that these were originally plagioclase laths. Apart from this it is
difficult to give precise details of the nature of this part of the rock
and it is supposed to be a basalt on its general appearance and the
presence of a large number of in-filled .vesicles. As far as can be.
determined, this part of the rock now consists of an extremely fine-grained,
dark brown to -dark green mineral, partly obscured by 1rregular patches of
7t1tan1ferous, translucent material. :

The vesicles are relatively latrge and can readily be seen in the hand
specimen. Most are filled largely with quartz containing, in some cases,
central aggregates of coarse-grained, dolomitic material. Many of -the
vesicles show a more or less concentric structure with finer-grained
material at the margins and equant, granular aggregates of quartz near
the centre. Other vesicles have more complex textures with several

" radial zones of fine-grained material, some of which is generally dark.

Some of this dark material appears to be a carbonate, partly obscured by
ferruginous material, and elsewhere there is a green ?carbonate .(?malachite).
Most of the zoned vesicles have central patches of low temperature,

chalcedonic quartz. One or two vesicles in the thin section contain, in

addition, a virtually homogeneous central aggregate of a green mineral.

In one part of the thin section the ve51cular basaltic material appears to

“have been invaded on a large scale by an aggregate of approximately equal

amounts of dolomite and chalcedonic quartz. These minerals are complexly
intergrown with the chalcedony typically forming equant but irregular

‘pPatches within a contiguous mosaic 6f slightly iron-stained dolomitic

material. In most places this aggregate is bordered by a clear rim of
chalcedony about 0.4 mm in width.

This is a thoroughly altered rock, but there appears to be sufficient
textural evidence to suggest that the original sample was a basic volcanic
rock crowded with:vesicles. Most of the host rock is now represented by

a dark aggregate of ?phyllosilicates and the vesicles contain abundant
secondary minerals of which quartz, dolomite, and a green carbonate are the
principal varieties. ' )

Two patches of green vesicle in-filling were .examined by X-ray diffraction;
they proved to be chlorite.
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Sample: P911/78; TS40499 "

Location: ‘ :
Bumbarlow No. 1 — S4s5-00.

Rock Name:

Altered basalt

Hand Specimen:
This is a massive ‘and compact, fine-grained, green rock Apart from
1rregular cross-cutting veinlets, the sample is featureless.

Thin Section:
This is a homogeneous rock whlch consists essentially of pseudomorphs
after plagioclase in a dark, secondary groundmass. None of the
original constituents of the rock appear to have survived alteration.
The rock is. transected by irregular veins of arglllaceous material and
carbonates.

In a few places in.the thin section pseudomorphs after feldspar phenocrysts
have survived, and these are present as small (up to 0.8 mm) sub-rectangular -
crystals now consisting of secondary calcite and quartz. - The remainder of
,the rock contains pseudomorphs of plagioclase crystals which appear to have
originally been laths up to about 0.1 to 0.2 nm in length. Identifiable
pseudomorphs now comprise no more than about 20% of the volume of the rock
and they rest in a groundmass of dark brown and green material. Also
present are small, indefinite .patches of calcite. This material is
notably homogeneous throughout the area of the thin section and probably
represents a completely altered, fine-grained mosaic of plagioclase-mafic
mineral--iimenite.

The rock is transected by a wide variety of veins, most of which contain
calcite, quartz and a green ?phyllosilicate mineral. The widest veins
are of the order of 1 mm in width, but these tend to be distinctly
irregular and narrower veins have a more continuous appearance.

The sample is a massive, homogeneous, basaltic rock which apparently
contained a small proportion of plagioclase phenocrysts. The rock has been
extensively altered but, nevertheless, the igneous texture is well
preserved. The sample is not suitable for.geochronology.
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Sample: P912/78; TS40500

Location: . ’
Bumbarlow No. 1 .~ S46G:10 m

Rock Name: . B - ' ) .

Altered vesicular basic igneous rock
\m —

Hand Spec1men' . :
-The sample is a dark brown rock, characteristically containing oval or
rounded 'structures up to about 1 cm in size. These are concentrated
partly in some zones rather than others, but most parts of the hand
specimen contain some of these round bodies. The rock contains a large
number of rather indefinite, narrow veinlets.

Thin Section:
The saniple appears to be con31derab1y more homogeneous in thin section
than in the hand specimen, and the rock consists very largely of a dark
brown, secondary aggregate within which are spherical bodies which appear
to be vesicle in-fillings. On the basis of these the sample has been
described as a basic igneous rock, but the bulk of the sample is entirely
secondary material and it does not show-any relict textures.

The rock i3 a distinctive brown or orange colour in plane polarized light
but is densely speckled with semi-opaque material, muich of which is
probably titaniferous. These speckles are generally on a scale of 0.1 to

" 0.2 mm and comprise about 30% of the volume of this part of the rock.
The remainder is homogeneous and in some places crystals up to about 0.1 mm
in size can be seen. The intensity of dark speckling is such, however,
that no specific mineralogical identification can be made. It is possible
that in some places there is a considerable amount of iron-stained
carbonate, but this hypothesis would need to be checked by X-ray diffraction
analysis.

Approx1mately 15-20% of the area of the ‘thin section consists of distinctive,
oval or round bodies which are interpreted as being in-filled vesicles.
. Most of these contain abundant calcite,:some of which is unusually coarse-
grained. Others contain secondary quartz densely speckled with inclusions.
‘Where' these two secondary minerals occur together, the quartz generally
occupies the central position within the aggregate of calcite. Most of

the larger vesicles have a distinctive rim of .opaque material separating

the calcite from the bulk of the basaltic material. - Some smaller
vesicles (up to about 0.5 mm) consist virtually entlrely of opaque
material. .

’

The sample /is interpretéd (with some confidence) as being a basic volcanic
rock, but it has been now completely altered and any distinctive textures
‘have been obliterated. The sample is not suitable for geochronology.
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Sample: P913/78; TS40501

Location:

Bumbarlow No. 1 e 6/9' 90 n.

Rock Name:
Altered ‘basalt

Hand Spec1men'

This rock is green in colour and is compact and extremely fine-grained.

The rock contains a few small veinlets but is otherwise featureless.
. , f

"Thin Section:

The bulk of the rock consists of an altered basalt whlch is flne -grained
and retains considerable evidence of its original texture. There are
also velnlets and in- fllled vesicles.

4

In one place in the thin section there is a patch of material about 0.8 mm

in size which is interpreted as being a relict of an original olivine

phenocryst. This now consists of quartz and carbonate, but it has a .
characteristic shape and fracture pattern. Elsewhere there are one or
two more rectarigular pseudomorphs which are interpreted as being relics
of small and sparse feldspar phenocrysts. Apart from these, the rock

is fine-grained and relics. of plagioclase laths are generally not more
than about 0.2 mm in length. Identifiable pseudomorphs of plagioclase
comprise about 15- 25% of the rock and they have a characteristic,
decussate arrangement. Secondary material forms all of the space
between the feldspar laths and consists of opaques, green clay, and
calcite (in approximately decreasing order of abundance). - The green
clay is particularly distinctive since it forms clear patches amongst -the:’
otherwise rather turbid and iron-stained material. Some of these
patches are as much as 0.2 mm in size and they have an extremely fine-
grained texture commonly with some evidence of radiating arrangements.

of the clay. Calcite and opaques are both extremely fine-grained.

The proportions of secondary minerals vary somewhat from place to place -

in the rock and there are some places where secondary chalcedony and

quartz are more abundant than is indicated in the description so far.
Secondary chalcedonic material appears to be associated particularly with
the region around the cross-cutting veinlets and near one large patch

of vesicular material. The vesicles now contain abundant chalcedony

- and secondary megaquartz, generally rimmed by a small amount of green
‘clay. Beyond these vesicles there are patches of finely granular quartz/

chalcedony up to about 0.3 mm-in size and elsewhere in the rock similar
material is closely intergrown with some patches of green clay.

Veinlets in the rock generally consist largely of coarse-grained calcite

rimmed. by green clay and finely granular secondary quartz/chalcedony.

-The sample is a fairly homogeneous basalt with apparently containéd a

small proportion of phenocrysts of both olivine and plagioclase. Relics
of small plagioclase laths are relatively abundant and are surrounded by
wholly secondary material consisting of opaques, green clay, calcite and
chalcedonic silica. ‘There are sparse vesicles consisting largely of

. chalcedony. The sample is not suitable for geochronology.
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Sample: P914/78; TS40502

Location: ) -
Bumbarlow No. 1 . — 630-50. na

Rock Name: ) : :
Brecciated basic volcanic rock

Hand Specimen: :
The sample is an aphanltlc, dark green rock with a few darker, circular
specks. The sample has been brecciated and there are fractures up to
about 1 cm in width. These appear to be filled partly with fine-grained,
basaltic debris. 1 ’ '

Thin Section: .
The thin section contalns homogeneous, basaltic material and fracture
fillings composed largely of quartz/chalcedony and calcite.

The basalt is a fine-grained, homogeneous variety, containing sparse
vesicles. The rock has been extensively altered, but relics of
plagioclase laths can just be distinguished. These appear to occupy
- about 50% of the rock and the intervening material is a pale green clay
partly obscured in places by semi-opaque, titaniferous material. The
plagioclase laths and the aggregates of clay are generally of the order of
0.05 to 0.08 mm in size.  Minor constituents of the basalt are small
specks of secondary quartz and rare patches of calcite.

Ve51c1es are commonly about 0.6 to 1 mm in diameter and are invariably
smooth-sided and sub-round in outline. - Most have relatively complex
textures with zoning and contain green clay and/or chalcedony.

The basalt has been fractured on a fairly large scale and the thin section
contains a 'considerable amount of the fracture-filling material. This is
mainly secondary quartz which forms a granular mosaic with an average
crystal size of approximately 0.05 mm. In many places the mosaic of
quartz shows variations in crystal size conformable to the edges of "
,adjacent blocks of basalt. Calcite is a minor secondary component and

- generally forms large crystals in the centre of the aggregates of quartz/
chalcedony. QAlthough more than 90% of the basalt in the thin section
occurs as large fragments, there are small blocks completely embedded in
the larger aggregates of secondary quartz and these blocks range in size
from 0.2 to 0.7 mm.

The sample is, therefore, a homogeneous and completely altered basaltic
rock'which has been brecciated and the cavities formed have been filled
with abundant secondary -quartz and minor calcite. The sample is not
suitable for geochronology. :
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Sample: P915/78; TS40503

. Thin Section:

Location: ‘ - .
Bumbarlow No. 1  — 65100 nv

Rock Name: :
Feldspathic 11th1c sandstone

Hand Specimen: : .
This is a coarse- gralned, pink sandstone whlch is mass1ve and compact.

\

An optical estimate of the constituents gives the following:

. %
" Quartz - ‘ 80

Lithic fragments ’ 15

Feldspar ' o 7

This sandstone has been cemented largely by the development of quartz
overgrowths and partly by the deformation of lithic fragments, and it
appears unlikely that there is any genuine intergranular material.
Quartz is present as angular crystals (as a result of the development.
of overgrowths), whereas feldspar characteristically retains its original
detrital form. The sample was probably derived from relatively coarse-
grained and immature detrital material containing relatively abundant
feldspar and lithic material. The sample therefore has affinities. with
arkosic rocks derived from rapidly uplifted granitic or metamorphic
terrains and dep051ted in non-marine environments after only brief
transport.
\
Quartz crystals have a wide size range but there is abundant. material
coarser than about 0.6 mm. '~ Many of the. quartz crystals contain trails
of -semi-opaque materials defining the original round to sub-round grain
~outlines. . Overgrowths, however, are fairly large and there are some °
" 0.2 mm in width. Some of the quartz is filled with inclusions and shows
markedly undulose extinction, but much is of the common or plutonic
variety. - It appears likely that the original quartz texture was,
therefore, ‘generally about sub-round but probably not very well sorted.
"The feldspar grains give more indication of the nature of the original
material since they have clearly not been modified during diagenesis
of the rock. The grains are. commonly sub-round in shape and they show
a similar size range to the quartz crystals. Some of the feldspar shows
a little alteration and some grains have been fractured. The secondary'
products are opaques and calcite. The feldspar ranges from well-twinned
microclines to. rather turbid and untwinned ?orthocalse. :

Much of the more or less-dark material in the rock is interpreted as being
lithic fragments. One or two of these appear to be silicified igneous
rocks, but most are aggregates of quartz, feldspar and sericite more or less
obscured by abundant opaques and calcite. The last two minerals are
interpreted as being of secondary origin and have selectively replaced
the more arglllaceous and altered lithic fragments.
As a result of the deformation of the lithic fragments (by squeezing
between more rigid quartz crystals) and the development of secondary

. silica, many parts of the rock have a distinctly granular appearance
with some interlocking quartz crystals, and within this mosaic of quartz.



I

and lithic patches are round to sub-round feldspér crystals. As

mentioned above, it is
matrix in the rock.

‘unlikely that there is any genuine argillaceous

14,
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Sample: P916/78; TS40504

Location: : ’ .
Bumbarlow No. 1 - =~ 66750 e~

Rock Name: )
Dolomitic siltstone

Hand Specimen:
The sample is a grey, aphanitic rock which shows fine, 1am1nar banding.

-Thin Section:

An 0pt1ca1 estimate of the constituents gives the following:

3

Clay ' 25-65
Quartz . . 20-40
: Dolomite - ' : 5-30
- Mica 2-5

Opaques . ‘ A 2

The proportions given above indicate the range of composition of
different bands in the rock and are not an attempt to estimate an
average. The rock contains several -different lithologies, generally
fairly readily distinguished from each other in the thin section.

The coarser¥grained lithologies are those containing relatively large
amounts of quartz and dolomite. The quartz forms equant, anhedral
crystals/grains up to 0.08 mm in size and these are intergrown with .
slightly coarser-grained but more irregular dolomite crystals and patches
of brown clay. This part of the rock generally contains rather more
micaceous material than do the more argillaceous lithologies. This
lithology 'is therefore a fairly quartz- r1ch siltstone, partly invaded
‘ by authigenic dolomite

.The other principle lithology is a clay-rich rock within which quartz,
mica and dolomite are widely dispersed. The quartz grains in this
part of the rock are generally not more than 0.04 mm in size and many
appear to have been partly replaced by the-clay material. The latter
is generally dark and turbid in plane polarized light, but it does show
a bulk extinction under crossed nicols. The clay has a moderate
birefringence but it has been partly stained by ferruginous material and
it is not possible to estimate the mineralogical nature of the clay.
There are blebs of opaque and semi-opaque material in this part of the
rock and it is not clear to what extent these are titaniferous or
ferruginous, but they do not appear to be carbonaceous.

‘There are llthologles intermedlate between the two described and these
_generally contain of the order of 35-50% of clay and smaller, subequal

amounts of dolomite and quartz.

The sample is, therefore, a laminar-banded succession of alternating,

silty shales and argillaceous siltstones.  These rocks contain
- relatively coarse-grained, authigenic dolomite which has probably been

introduced.

15.
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Sample: P917/78; TS40505

Location: ’
Bumbarlow No. 1 - 6?&-@0

Rock Name: i o . ; : . .
Lithic sandstone o ) . o -

Hand Specimen. _ ) .
This is a medium to coarse-grained sandstone which is distinctly pale
grey in colour. : ' -

Thin Section: A A
An optical estimate of the constituents gives the following:
. _ s
Quartz - 70
Clay : - 12
Lithic fragments
Feldspar ‘
Dolomite
Opaques
Mica

’ ’ et
=~ NWwWwo

This sample is similar to P915/78, except that no specifically volcanic
lithic fragments were identified. 1In addition, the present sample )
contains a moderate amount of clay, some of which may well represent

~original argillaceous matrix which has been recrystallized and coarsened.
This is deduced principally from the homogeneity of this clay.

Quartz is present as equant but angular and irregular grains/crystals
which have clearly been extensively modified during the compaction and
diagenesis of the rock. .Some crystals show trails of ?clays which
define original, ?sub-round, detrital outlines, but this is not common
and most of the quartz forms more or less granular mosaics with some .
. patches and intergranular smears of clay. In some places the quartz-
crystals are closely interlocked along sutured margins. These sutures
_are not confined to specific zones in the rock but are widely dispersed.
Feldspars, on the other hand, tend to retain their original detrital
outline and have sub-round to sub-angular shapes. Much of the feldspar
is an untwinned variety which shows a moderate amount of alteration and
fracturing. It seems likely that the feldspar is of a potassic
variety and may well have been derived from granitic or gneissic -rocks.
Classified under 'quartz' in the list above are a few quartzite grains,
many of which are more than 1 mm in size and are characterized by
mortar textures and other evidence of intense shearing.

Lithic fragments include a few dark, argillaceous aggregates in the rock
and a few granular mosaics more or less obscured by sericitic material.
These lithologies are different from the clay ?matrix in the rock which
is a homogeneous illitic/sericitic mosaic. Whether the latter has been
derived from original lithic fragments is rather difficult to distinguish
since the .material has been deformed during compaction. It appears
from the homogeneity of this material that it is somewhat different

from the altered argillaceous lithic fragments. The nature of the
latter is rather difficult to determine since they consist of granular
aggregates having an average crystal size of about 0.2 mm, and consisting
of equant, anhedral crystals éssentially obscured by sericitic material.
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The rock is probably a. metamorphlc or altered 1gneous type of some
k1nd (but not volcanic).

Dolomite occurs in a few places in the rock where it forms distlnctly
irregular crystals which have no doubt been 1ntroduced into the sample

. durlng dlagene31s.

The rock is therefore interpreted in a similar way to P915/78 in ‘that
it appears to be a coarse-grained, immature sandstone with a moderate
component of lithic fragments (largely of metamorphic origin, probably)
and alkali feldspar. This sample may well have contalned some

original argillaceous matrix also.

17.
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Sample: P918/78; TS40506 o .

Location: o . o
_ Bumbarlow No. 1 '~ /). €0 pna

Rock Name'

Dolomitic shale

- Hand Spec1men'

This sample is a black, fine-grained rock with almost laminar bedding.
The beds are generally’ paler and somewhat browner than' the bulk of
the rock.

Thin Section: - . :
This is a banded heterogeneous rock consisting essentially of alternating
beds of dolomitic material and silty shale. The dolomitic beds are
clearly the paler and browner lithology in the hand specimen and they .
"range in width up to about 0.6 mm. The wider beds have a notably
granular texture and consist of equant crystals about 0.03 mm in size.
This appears to be secondary dolomite, probably introduced along ‘
preferential zones in the rock. The thicker dolomite beds have a

.notably bulbous appearance in detail, which may well have been inherited
from the original lithology replaced by the dolomite. Despite the
pinching and swelling, the beds are continuous across the thin section.

The intérvening argillaceous layers generally consist of a birefringent

. clay (?illite) which shows a notable bulk extinction. The material is
extremely fine-grained and details of individual flakes cannot be seen.
In some places the illite forms a virtually monomineralic layer, but elsewhere
it is intergrown with accessory amounts of detrital quartz and mica.
Few quartz grains are more than about 0.03 mm in size, and they do not
appear to comprise more than 10% of any one bed in the rock.

The sample contains a moderate amount of opaque and semi—opadue material
which appears to be ferruginous rather than carbonaceous. This is
generally confined to specific beds rather than large aggregates of any
kind.

The sémple is, therefore, a thinly-bedded argillaceous sediment which
appears to have undergone some dolomitization confined to specific bands.

The sample contains rather a.large amount of dolomite, but is probably
suitable for geochronology. .
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. + submitted for examination and evaluation of suitability for Rb-Sr. ~° .77
- geochronology.: The descriptions of these samples were reported'in,An_l'djg}

. Project 11.07.0357 (Matooroo)..  Eight samples of thé Bumbarlow: core ‘and . =¥ .-.; .

- and interpretation of the results are given in the following. sections: of ;
" present Report. . .- i il oo LT et T g

.. 2.1 Sediments' from Bumbarlow No. 1 ':, = :v ' [lliiTw T
.., The ‘eight samples came from an interval of ‘approximately.4 métrés and
- ... represent'an interbedded sediment between .two, of thelava :flows intersected:
.~ - in this hole. . - The Rb-Sr isotopicanalyses are.listed in.-Table 1 and plotted:
7 in"Fig."1. .  Linear regression of the data indicated a‘residual variance in
.- excess~of: the expected experimental.érror ‘and produced a'Model; 2. isochron :

. Model 2 isochron is usually interpreted as indicating:that-the samples .are-not’
-_all of the same -age, and in the case of these sediments, possibly. [indicates ;

- was absent from some of the samples and present-in varying ‘amounts:in’ the

o o o B TP

- . . . . . . - . . : Yot . -
ey . : : - Ty wea ) RIS e " g
. . . ) ; . . B e 3 %

. (#144 Ma) reflects a-lack of complete homogenisation between .the fine and:.
“. - a northwesterly exténsionpf this basement from ‘the. Benagerie Ridge.,. "

‘during the Delamerian Orogeny, whereas the Adelaidean’ sequence to the west: i
- and the pre-Adelaidean Willyama Complex to .the south and southeast ‘frequently-: . ;.
.- produce. Cambro-Ordovician isotopic dates.: 'This supports. the ‘hypothesis® v .7 117
.. that' the-Curnamona Nucleus was. indeed a very stable block:during the.:- . 7 . . 5.

GEOCHRONOLOGY .OF - THE 'EASTERN BASEMENT ROCKS «*

 Samples “of drill ‘core from Bumbarlow No. .1 and Mitooroo DIH 14B"'were ‘ RS

- Report GS 4685/78 (Bumbarlow No. 1) and Progress Report No..18 for

six of the Mutooroo core were selected for dating and the:analytical details ..

of 1360 + 144-Ma with an initial ®’Sr/®*Sr ratio of 0.7187.% 0.0377.:.A; -

the presence of an inherited-(detrital micd) -age. ' -However, detrital mica.

remainder and the most-likely interpretation of the isochron age‘is. that i :
represents the time of deposition of .the sediment. “- The large uncertainty.

coarser fractions of -the sediment.during-deposition. . . - The age iscomparable

to the older age limit of the acid volcanics in Mudguard No. 1 and*suggests

A significant feature of this result is that there are no signs ofupdatmg :

2 Augen;i-'(}:ieiss fran 'Mﬁt.'c‘sdrdo, D]}I 14B o . PRI IO
:Six samplés: of the gneiss were analysed; five of these were described as®
- augen gneiss and the sixth as a:leucocratic gneiss.” The analyses are’ *: .." " .=

listed in.Table 2 bit are not plotted on an isochron-diagram because of the- "

‘the' leucocratic' gneiss,-and P759/78) are particularly anomalous. ..

~ ‘lack of a well defined linear relationship. ' : Two.of the analyses’ (P758/78.. " - -i:: o

‘The remaining four analyses ‘do suggest a linear.relationship, ‘and: for an. ;i

initial ratio of 0.700 they would have an approximate age of 1700 Ma. - However; " ..

because of the poor-quality of this aligmment, it was not considered ‘worth=z -, :..* . "

while regressing the data for a more precise result. The date of 1700 Ma. -.‘ - ™

would be a maximm age and corresponds roughly with the age of the Broken Hill : .-

geiss_es but it is.obvious that subsequent events have caused these :samples .. -.i:
become open systems with respect.to Rb'and Sr., .7 . .. o o
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