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567 South Road,
Everard Park,
S.4. 5035.

30th September, 1968

The Director of Mines,
Department of Mines,
Box 38 Rundle Street P.O.,

Adelaide,
S.A. 5001.
Report for Quarter emded 18-9-68
for SML 170
Dear Sir,

Work on SML 170 so far has been concentrated chiefly
within the complex zone mapped as the Beltana Diapir. This is so
because preliminary examinations showed the existence of conside-
rably more igneous material than was previously known, and also
that the relative proportions of diapiric breccia to raft were
much lower than expected.

Forty two outcrops of igneous rock have been located,
and more would be found if specifically searched for. However, the
extras to be found would probably not alter the pattern already
recognised so this work will be discontinued at this stage. The
igneous rocks are chiefly medium grained basic varieties with
some coarse grained more acid examples and several examples of
fragmental rocks (tuff and agglomerate). The distribution of
the igneous rocks is broadly parallel to the general shape of
the complex and entirely within it, with a concentration near
the long (faulted) axis. Several collinear outcrops of gneiss
occur along the axis,

All of the igneous outcrops are believed to be
intrusive, though in most cases it is not possible to prove

this by field relationships as the oubcrops are surrounded by
alluvium,

Much of the breccia within the complex is thought
to have originated by subaqueous slumping. A further proportion
is attributed to caving over sink holes and less clear cut examples
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of settling due to weathering. It is felt that recognition of
"diapiric breccia" and discrimination between this and the two
main kinds of breccia mentioned above must be relatively inter-
pretive.

Having regard to the prevalence of intrusive ?
igneous rocks, the large size of the rafts, the relatively small
amount of interstitial breccia, the difficulty of recognising
"diapiric breccia," the marginal effects suggestive of erosion
and redistribution of core material, it is thoughtpreferable
to refer to the complex zone simply as a complex until a clear
case for the diapiric model or an alternative onme is indicated.
At the present time, consideration is being given to the poss-
ibility that the complex was initiated as a penecontemporaneous
fault block bounded by basement fractures, and that this was
subsequently deformed and intruded during the Lower Palaeozoic.
Such an origin would conceivably produce effects rather similar
to those attributed to diapirism, and might explain the indiv-
idual characteristics of this particular complex a little better.

Yours faithfully,
for and on behalf of
Mount Isa Mines Ltd.,

Ll B- J;J%

Valter D. Smith
Party Leader (S.4A)
Carpentaria Exploration Co,Pty.Ltd.
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567 South Road,
Everard Park,

S.A. 5035,
2nd January, 1969

The Director of Mines,
Department of Mines,

Box 38, Rundle Street P.O.,
Adelaide,

S.A. 5001.

Dear Sir,
Report for Quarter ended 18.12.68
for SML 170

Work completed during the quarter has been mostly in the
nature of visual examinations intended to suggest exploration
methods and possibilities. Considerable attention was given to
the Beltana Diapir because the absence of a suitable flowage
medium and a large fragment — matrix ratio appeared to pose
interpretational difficulties for the diapiric (salt diapirism)
model though there seemed no doubt that a piercement structure was
involved. This work led to development of an alternative hypo-
thesis, and it emphasised that it is merely an alternative hypo-
thesis or another interpretation which is being considered, rather
than a firm conclusion held with any feeling of finality.

Some new data and the interpretation are outlined in
the notes herewith entitled Remarks Concerning the Beltana Complex.

The new data and interpretation from the Beltana Complex
have not so far been recognised as having any direct relevance

to ore search, but will probably influence sampling activities
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to some extent, and guide selection of areas for more detailed
attention.

A statement of expenditure is attached hereto.

Yours faithfully,
For and on behalf of MT. ISA MINES LTD.

Sdt= P D,

Party Leader (S.A)
CARPENTARIA EXPLORATION COMPANY PTY.LTD.
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REMARKS CONCERNING THE BEL ANA COMPLEX

By Walter D, Smit?)
03

INTRODUCTION b

"\/\ ‘«m‘ o

Examination of the feature mapped as the Beltaﬁa
Diapir (Leeson (1966a and 1966b)) revealed some new
data and suggested that an alternative interpretation
was possible., The facts and arguments supporting this
conclusion are outlined below. As it is possible that
some workers will not agree with the preferred
interpretation, and in order to preserve clarity in
nomenclature and anticipate future discussion, it
appears best to my mind to refer to Leeson's Beltana
Diapir by the non genetic term Beltana Complex,

For clarity of presentation, the chief evidence and
argument supporting certain points is assembled in
appendices referred to by matching superscripts.

The word diapir is used in the sense envisaged by
Leeson for the Beltana Diapir, namely a piercement
feature produced by a plastic medium flowing laterally
from a particular stratum to a certain point and
emerging there in intrusive fashion carrying fragments
of older rock with it and leaving them in positions
relatively higher stratigraphically than their normal
levels, The word piercement is used in a much more
general sense for any process responsible for relative
uplift of older rocks amongst younger ones involving
structural disturbance.

Most of the outcrops (210) were examined individually
except where it was readily recognisable that zones
of essentially similar kind were present., This
resulted in a number of conclusions enumerated below,

CONCLUSIONS ARISING FROM MAPPING

1. Certain peripheral outcrops appear to represent
fringing sedimentary debris rather than intrusive
core material.

2, Most of the breccia and nearly all of it that is
describable as having a carbonate matrix occurs
towards the margin of the complex. (2)
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CONCLUSIONS ARISING FROM MAPPING (Cont.)

3+, Rocks in the central zone appear to be
representatives of units lower in the sequence
than the rim rocks, and the apparent degree of
structural deformation is greater, implying
some sort of piercement feature,

4, The complex can be resolved fairly realistically
into a central Yiercement zone and a fringing
debris zone, (4

5., Certain lithologically and structurally continuous
exposures are extremely 1ar§e in relation to the
central piercement zone, (5

6., The reality of the matrix-fragment relationship
implied by Leeson is questionable, especially
within the central piercement zone, and at least
it may be said that the fragment to matrix ratio
must be very large, (6)

7+ Long continued recurrent movements influenced
sedimentation in units ranging from the Brachina
Formation to the Pound Quartzite,

8. Despite early initiation of the Beltana Complex,
most of the stratigraphic displacement evident
across it appears to be the result of late
differential deformation across a pre-existing
fault surface, (8)

9, There are a substantial number (about 40) of
igneous rocks regarded as intrusives within the
complex but none have been recognised outside
itg

INTERPRETATION OF THE BELTANA COMPLEX

Having regard to the fact that the interpretation of
the Beltana Complex must satisfy at least the nine

conclusions listed above, I prefer to interpret the
complex as a central piercement zone plus a fringing
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INTERPRETATION OF THE BELTANA COMPLEX (Cont,)

debris zone, and not to regard the central piercement
zone as a diapir in the sense envisaged by Leeson,.

The interpretation which in my opinion best fits the
facts is that of an emergent penecontemporaneous fault
block, partly mantled and fringed by disturbed cover
rocks, later deformed and intruded by younger igneous
rocks, '

The important differences in interpretation are that :

1. The emplacement of Callana Beds and other Lower
Adelaidean rocks is believed to have involved less
brecciation and interstitial breccia than implied
by Leeson,

2, Disturbances of cover and fringe rocks, with
sedimentary breccias and irregularities due to
gravity sliding, are believed to have occurred to
a greater degree than envisaged by Leeson,

3. Penecontemporaneous block faulting is invoked as
an important factor in the development of the
piercement feature « this would largely replace
the role formerly attributed to a mechanism
analogous to salt diapirism,

Certain aspects of the hypothetical fault block
are enlarged upon in appendices 10 and 11,

A summary comparison of the nine points listed above with
the two different models, i.e. Leeson's diapiric one and
the preferred distorted Horst model, is given below

(see Table).
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FIT OF CONCLUSION WITH

CONCLUSION

(iqlzt: 1bt3 ? Leeson's Diapiric|Distorted Horst
isted above Concept Concept

1., Presence of peripheral Poorer Better

sedimentary debris.,

~ but this is only a detail in
relation to the overall

feature,
2, Most of breccia, Poorer Better
especially carbonate
breccia, in or near
the margins of the
feature,
3, Core material Better Poorer

comprised of older
more disturbed rocks
from lower in sequence
compared with the rim
rocks,

-~ due to the extraordinary degree
of disturbance which has no
fully satisfactory explanation
in terms of the distorted Horst

concept, l
4, Presence of central Poorer l Better
iercement d . . . .
gr:nc:ne dei?is zones ~ but this is only a detail in
gineg ¢ relation to the overall
feature,
5, Large size of certain Poorer Better
exposures,
6, Questionable aspect of Poorer Better
the matrix fragment
relationship and
relative proportions,
7. Long duration of Poorer Better
recurrent movements .
¢ € ’ -~ but difference here very small
to negligible.,
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CONCLUSION
(Points 1 to 9
listed above)

FIT OF CONCLUSION WITH

Leesonts Diapiric
Concept

Distorted Horst
Concept

8, Barly initiation of
the Beltana Complex
axial fault and the
fact that the present
repetition is due to
differential deform-
ation across it,

No preference for

‘either model,

9, Preferential
intrusion of Beltana
Complex,

Poorer

Better




APPENDIX 1

Examination of Leeson's Beltana Diapir indicated that
certain parts of it could plausibly be regarded as
fringing debris rather than intrusive core material,
This comment applies particularly to outcrops containing
water worn pebbles of core material suggestive of
sedimentary redistributive processes,e.g. those

outcrops indicated on the map in the B6, B8, J10, K9 and
F7 areas, The B8 exposure in particular was formerly
regarded as intrusive in character in common with the
whole feature. (See Leeson 1966b, Figure 5). Since
fringing sedimentary material is not indicated within
the Beltana Diapir on the map or in the text, it

appears desirable to discriminate between core and
fringing debris, and this creates the need for new
terminology to preserve clarity.

Thus :
Leeson's Term Term Adopted Herein
Beltana Diapir Beltana Complex

Central Fringing
Piercement Debris
Zone Zone

~ 000 w



APPENDIX 2 0 1 )

Ignoring water worn gravels etc. of post Adelaidean age
which mask substantial parts of some marginal areas mapped
as the Beltana Diapir, three genetically different kinds of
breccia have been recognised or suspected, and these must
include "diapiric breccia™ which I was unable to
discriminate by inherent characteristics, I believe that
recognition of this kind of breccia in the Beltana Complex
is interpretive,

The three kinds of breccias recognised or suspected are :
1., Fault breccias,

2. Breccias due to weathering effects (in part at least),
3. Sedimentary breccias.

Concerning (1) above, fault breccias are areally unimportant,
and they are unlikely to be interpreted differently by
different personnel.

Concerning (2) above, there is a definite degree of
uncertainty, not so much in recognition of weathering
effects, but in knowing whether or not the brecciation due
to weathering was preceded and facilitated by an earlier
primary brecciation., There is a major possibility of
superimposition of genetically different effects in this
case, Some of the breccias that I regard as due at least
partly to weathering are quite spectacular in appearance
and it is possible that they had undue influence
concerning interpretation of breccias in relation to the
diapiric model. The most striking examples within the
Beltana Complex occur in Sliding Rock Creek (see map),
(See also figures 8 and 9 in Coats (1964), which illustrate
breccias consisting of highly weathered material, These
may represent subsidence breccias due to weathering,
although even if this is so, it does not preclude the
possibility that an earlier brecciation of a different
sort preceded and facilitated the subsidence effects.)

Concerning (3) above, I believe that sedimentary breccias
are by far the most common for the entire complex. There
are a variety of different kinds. Three major
generalisations may be made, Firstly, the vast majority
of breccias within the central piercement zone occurs
within sandstone-quartzite lithologies. Secondly, nearly
all the breccia that could be described as having a
carbonate matrix occurs in the fringing debris zone.,
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Thirdly, the textures of both groups mentioned above

suggest stretching and jostling and slumping effects

which I prefer to interpret as responses to submarine
rather than subterranean processes of formation, If

there is any important amount of "diapiric breccia"

within the Beltana Diapir it must be included within
this group.

w 000 &
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APPENDIX 3

The conclusion that the core rocks of the Beltana
Complex represent units older, more deformed, and
relatively uplifted with respect to the rim rocks is
not new. Leeson recognised this in the individual
case of the Beltana Complex, and the conclusion
appears to be shared with a number of other piercement
features throughout the Adelaide Geosyncline,

- 000 =~



018

APPENDIX 4

Exact boundaries between the two zones do not exist, and
the two zones are not entirely mutually exclusive,
Nevertheless I believe they are realistic, and that other
personnel would recognise the same zones though their
boundary lines would probably vary a little. It is only
the principle and not the positions of the zones that is
important here,

The central piercement zone is characterised by large
exposures of relatively persistent lithology and
structure, comparatively little breccia, sandstone
breccias rather than carbonate breccia, and a number of
younger igneous intrusives,

The fringing debris zone is distinguished by smaller
exposures, non persistence of lithology and structure,
comparatively more breccia, carbonate breccia as well
as sandstone breccia, absence of younger igneous
intrusives, and especially by the presence of

obviously water worn debris in conglomerates suggesting
sedimentary redistribution of eroded core material,

- 000 w




APPENDIX 5 0 ‘1 9

The prominent quartzite outcrop (see Frontispiece Leeson
1966b) is about 14 miles in length, and several other
outcrops are nearly as large. Moreover these several
very large outcrops which dominate most of the central
piercement zone could be interpreted as approximating

to their true stratigraphic positions with respect to
each other, The point cannot be proved because of
alluvium which masks the relationships. But as good a
case could be argued that the individual large outcrops
are nearly in their true stratigraphic relationships
with respect to each other as that they are essentially
distinct and separated from each other by a matrix of
"diapiric breccia with carbonate matrix", At least it
may be said that this latter interpretation would require
virtually all of the "diapiric breccia with carbonate
matrix" to occur only in the areas of no outcrop.

The size of the fragments becomes more critical because
of reduction of the overall piercement zone from Leesont's
Beltana Diapir to only the central piercement zone of the
Beltana Complex. So also does the existence and amount
of interstitial breccia become of critical importance for
the same reason, (See Appendix 6),

-~ 000 w



APPENDIX 6

Owing to the recognition of a fringing debris zone as
well as a central piercement zone, it is clear that the
brecciation evident in the former is not admissible as
evidence in support of the role implied by Leeson for
the breccia in relation to the feature as a whole.
Isolated patches of breccia of very small size do occur
here and there throughout the central piercement zone,
but not so generally, nor in such a way as to support
unquestionably the matrix-fragment relationship implied
by Leeson, and upon which the diapiric interpretation
relies very heavily. Even if the matrix-fragment
relationship is real, I believe the nature and texture
of the breccia suggests a submarine rather than a
subterranean process of formation. Thus I believe that
the matrix-fragment relationship is questionable in
fact and also in interpretation,

= 000 &
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APPENDIX 7

Leeson (1966b) lists eight stratigraphic irregularities
indicative of an influence by the Beltana Complex on
sedimentation in units adjacent to it ranging from the
Brachina Formation to the Pound Quartzite. Thus it
seems that the complex was initiated at least as early
as Brachina Formation time and that (probably
intermittent) movements persisted penecontemporaneous
with sedimentation until Pound Quartzite time. Various
satellite occurrences of water worn material provide
additional examples not recognised by Leeson,

- 000 =~
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The relative positions of corresponding units in sequence
north and south of the Beltana Complex indicate a
displacement of over 5,000 feet across a surface
approximating the long axis of the complex with a north
block up sense, The complex {(and presumably its axial
fault) is believed to have been initiated at least as
early as Brachina Formation time. However, although local
changes in thickness and character within individual units
near the complex are common, the overall thickness of the
sequence ABC Quartzite to Pound Quartzite inclusive is '
about the same on both sides of the complex (about 8,000
feet), Since the known movement on the fault is very
large compared with the thickness of sediment accumulating
during the penecontemporaneous movements of the complex, it
seems likely that most of the movement post-dated
deposition of the sequence up to and including the Pound
Quartzite, Therefore it is likely that the climactic
deformation in the Lower Palaeozoic was responsible for
the stratigraphic repetition evident across the complex,
Thus the Beltana Complex axial fault preceded deformation
of the Wilpena Group, and may be expected to have been
warped in the same sense by the movements., Some measure
of independent support may be found for this in the fact
that the Beltana Complex axial fault must follow a curved
path, It is recognisable in the north east and south west
ends of the complex, but must follow a curved path around
certain large intact exposures within the complex, (See
the inferred position shown on the map).

Note that Leeson (1966b) supports a path following the

northern limit of the main mass of the Beltana Diapir
which implies an even more curved path,

~ 000
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APPENDIX 9

About 40 separate well distributed outcrops of igneous
rock (regarded as intrusive) occur within the Beltana
Complex. Since there are about 40 inside and none
known outside the complex, it is clear that there is a
fundamental relationship of some sort between the
complex and intrusive igneous rocks.

It could be disputed whether all of the igneous outcrops
are intrusive rather than rafts of old igneous rocks
referable to the Callana Beds, However the intrusive
character of some is quite clear, and most outcrops are
very similar or identical in appearance. Thus, if not
all of the outcrops are intrusive, I believe most of
them are, and the fundamental implications will be the
same.

The igneous intrusives all fall within the Beltana
Complex, mostly in the north eastern part near the
axial fault. They all fall (partly by definition of
course) within the central piercement zone.

Most of the igneous outcrops are doleritic in appearance
with coarser and more acid varieties, and several
collinear occurrences of gneiss near the axial fault,
(See map). In a number of instances altered sediments
are exposed adjacent to the igneous rocks,

w 000 =



TABLE TO ACCOMPANY APPENDIX 9

(024

Qutcrop Macroscopic Microscopic Slide
Number Identification Identification No,
1 Dolerite
2 Dolerite
3 Dolerite
4 Dolerite
5 Leucocratic Gneiss .
6 Foliated Dolerite | Li28ioclase Hornblende| ,,4;
Gneiss
7 Dolerite
8 Dolerite Altered Dolerite A2059
9 Gneiss Gneiss
10 Dolerite
11 Dolerite
12 Dolerite Reconstituted
carbonitised
13 Dolerite? Argillaceous sediment 42064
15 Gneiss
16 Dolerite
17 Dolerite
18 Dolerite
19 Dolerite
20 Dolerite
21 Dolerite
22 Dolerite
23 Dolerite
24 Dolerite
25 Dolerite
26 Granophyre Granophyre A2068
27 ﬁZt::z;:tiggd Impure Arkose A2069%*
sediment
28 Dolerite
29 Diorite?
30 Dolerite Scapolitised Dolerite A2073
31 Dolerite
32 Dolerite
33 Dolerite
34 Dolerite
35 Dolerite
36 Dolerite
37 Dolerite . .
. K~Metasomatised impure
38 Dolerite? Arkose A2070

#*# A2069 refers to the metasomatised sediment,
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APPENDIX 10

Aspects of the Original Fault Block Model

It appears plausible in theory that the boundary faults
of a piercement block might well be masked by disturbances
in the sediment adjacent to the moving block and in the
rocks above it which may have been dislodged and re-
orientated by processes of gravitational sliding and
sedimentary redistribution., Accordingly the hypothesis
of a piercement fault block is not weakened by the fact
that its boundary faults cannot be mapped directly but
can only be guessed at in a hypothetical way. Note that
the Beltana Complex axial fault is recognisable

directly only at the north east and south west ends of
the complex and not in between, despite the fact that an
obvious stratigraphic repetition of over 5,000 feet
provides complete confidence in its continuity in depth
between these extremities,

Since definite evidence can be adduced to support a
central piercement zone and a fringing debris zone in

the case of the Beltana Complex, it is hypothesised that
the core represents a deformed penecontemporaneous block
bounded by hypothetical faults approximately in the
positions shown in the map, Penecontemporaneous faulting
has occurred rather generally throughout the Adelaide
Geosyncline, and variably emergent blocks with associated
stratigraphic effects are a logical corolléry.,

- 000 =~
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APPENDIX 11

The Piercement -~ Intrusive Relationship

It is well established that gravity (normal) faulting such
as is responsible for the development of horst and graben
relationships, is closely associated with basic igneous
activity, both features representing effects of the same
cause, namely the appropriate stress conditions It is
difficult to envisage major gravity faulting without
compensating redistribution of plastic material
(potentially molten magma) in the subcrust., Consequently
if the presence of (chiefly basic) intrusives in
piercement zones is not actually accepted as indicative
of involvement of early block faulting in the piercement
process, at least it may be said that the association is
very plausible, and to be expected rather than remarked
upon, in relation to a piercement process initiated by
penecontemporaneous block faulting, Despite this, it is
not suggested that piercement by fault block emergence
explains all or even any of the piercement features of
the Adelaide Geosyncline in toto. However it is
suggested that fault block emergence together with
associated penecontemporaneous stratigraphic
irregularities may explain most of the characteristics

of the Beltana Complex, and may have some significance

in relation to the initiation of some of the other
piercement features,

w 000 «
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CARPENTARIA EXPLORATION COMPANY PTY,LTD.
567 South Road,

Everard Park,

S.t. 5035

31st March, 1969

The Director of Mines,
Department of Mines,
Box 38,

Rundle Street P.O,
Adelaide,

S.A. 5001,

Dear Sir,

} s of il
Report for Quarter ended 18,3,69 Darpeior of b

for SML 170

Student labour was used during the quarter to soil sample
selected parts of the lease chosen according to natural lithological
divisions, This included lines within the Beltana Complex and some
outside it,

Some of the data collected is shown on figures 1, 2, and 3.
herewith, Sampling was also carried out on the Red Range Fault and on
the Black Feather Group of mines but the results are not collated
at this time,

Owing to preoccupation with supervising the actual
sampling, interpretation of the data is lagging but will be caught
up in due course,

A stereogram showing poles to bedding within the Beltana
Complex is provided in Figure 4, This was prepared from measure-
ments made during:earlier examinations of the Beltana Complex,

Yours faithfully,
For and on bebalf of MT, ISA MINES LTD.,

Watr D ok

WALTER D. SMITH
Party Leader (S.A.)
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CARPENTARIA EXPLORATION COMPANY
PTY. LTD.

567 South Road,

]

Everard Park,
S.A. 5035

10th July, 1969

The Birector of Mines,
Department of Mines,
Box 38,

Rundle Street P.O,
Adelaide,

S.A., 5001,

Dear Sir,
Report for Quarter Ended 18.6.69
for SML 170

Field work during the quarter was confined to
further examination and limited mapping in the Black Feather and
Red Range areas.

Six diagrams are appended showing results of
geochemical sampling in these areas, namely:-

1 Copper)
Lead ; Black Feather Area
Zinc )

Copper)

o o o~ WN

Lead gv Red Range Area
Zinc )

The area is currently thought to have no chance
of a large orebody, and very little chance of a small ore. Present

intentions are to drill a number of isolated airblast holes in a



number of localities to improve confidence in this conclusion,

Yours faithfully,
for and on behalf of
MT. ISA MINES LIMITED

2N P

WALTER D. SMITH
Party Leader (S.A.)
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SUMMARY
Date November, 1969

OBJECT : ; . . A
To evaluate S.M.L. 170 with respect to base metal mineralisation.

PRECIS:

Geological and geochemical investigations have suggested that the
Beltana "Diapir" has no particular potential for major mineralisation.
There is an association of minor mineralisation with the "diapir"', as
with many other S.A., "diapirs", but this association is more with the
immediate rim rocks than with the core rocks. This is probably because
the brecciated character of the "diapir' gave it greater porosity and
permeability, it functioned as a conduit for hypogene mineralising
influences, and precipitation occurred chiefly in the wall and roof rocks.

Owing to the proximity of rail and road facilities, several
apperently small prospects are being drilled by airblast methods for a
rough first appraisal.

CONCLUSIONS :

Initial drilling results should be appraised for Black Feather,
Red Range, Iron Blow, and Copper Queen (under option), and further work
and or ground reduction planned accordingly.

RECOMMENDATIONS :

Appraise initial driiling results, and if appropriate, plan immediate
work to justify further reduction of area on a pro rata expenditure basis

as soon as possible.
W |
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1.0  INTRODUCTION

Special Mining Lease 170 comprises about 100 square miles towards
the western edge of the Central Flinder's Ranges. The centre of the
lease is about 15 miles east of the well known Ediacara primary Ag-Pb-Zn
mineralised zone, and about 8 miles south of the recently discovered

Puttapa secondary zinc mineralisation.

The area was selected to permit evaluation of the Beltana Diapir,

and the various,apparently small,showings of mineralisation nearby.

The position and boundaries of S.HM.L. 170 are shown on Figure 1.
A 40 acre claim surrounding the Copper Queen Mine is excluded from

S.M.L. 170

This report covers work completed prior to drilling, which will

be reported separately.
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2.0 GEOLOGY

2.1 General Geology

The general geology of S.M.L., 170 is shown on the S.A. Mines
Department one mile Beltana Sheet provided in this report as Figure 1.

An explanatory text giving extra detail is also available (Leeson 1966 b).

In general, the lease area consists of sediments of the Wilpena
and Hawker Group (see Plate 1) involved in fairly regular folds, together
with the distinctly anomalous feature known as the Beltana Diapir,
across which there is a fault repetition of about 5,000 feet of Wilpena

Group sediments.

2.2 The Beltana Complex

The Beltana Diapir consists of highly disturbed representatives
of the Callanna Beds and or the Burra Group (see Plate 1) and thus a
piercement feature of some sort is indicated. Such features are common
in the Adelaide Geosyncline, but are rather enigmatic in nature,

especially with respect to the mechanism of emplacement.

The Beltana Diapir (Leeson 1966 a) was of particular interest be~
cause of the suggestion (Coats 196y) that there is "a close association

of mineralisation with Willouran rocks and in particular with diapiric
structures". Consequently it was examined in more detail than the
remainder of the lease. As a result of this, the feature is given a
different interpretation than the purely diapiric one advocated by

Leeson (1965 a), (1966 b), Coats 1964), and others.

The Beltana Diapir is a complex feature, interpreted as having
formed by a composite process extending over a very long interval of
time, through three main stages, and through two dissimilar tectonic

environments. For this reason, Leeson's (1966 a and 1966 b) Beltana
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Diapir is referred to below as the Beltana Complex. The area mapped
by Leeson as the Beltana Diapir does include effects attributable to
diapirism,but it is also believed to include other effects of different
origin,

Expressed rather briefly, the present interpretation of the
Beltana Complex is that, it was initiated as a horst probably in the
late Torrensian or early Sturtian, the Callanna Beds and Burra CGroup
so elevated were disturbed by syntaphral tectonics during Sturtian and
Marinoan times, and the disturbed zone so formed was mobilised in a
diapiric manner by the orogeny closing the Adelaidean sedimentation in
the Ordovician. Thus the third stage is regarded as diapiric, whereas
the first and second are not, i.e. a non diapiric piercement feature
existed during the Adelaidean, and this became diapiric during the

Ordovician orogeny.

The interpretation above differs from those of previous workers,
and prcbably also from those of other contemporary workers. The reader
is peferred to the literature, and to Addenda 1, 2, 3 and 4 of this

report for more detail on this matter.

The composite piercement interpretation is summarised in

Figure 2.

The general structural character of the Beltana Complex is shown
by a bedding plane pole plot in Figure 3,



SUMMARISING THE COMPOSITE THREE STAGE INTERPRETATION

GENERALIZED DIAGRAM

FAVOURED FOR THE BELTANA COMPLEX

041
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FIGURE 2.

N.B The stages shown in the first column refer principally to basic processes and effects rather than time.

Thus it is not suggested that stage one was confined to the Sturtian, and stage two to the Marinoan and

Cambrian, but that stage one preceded stage two, either once or repeatedly, and that this sort of activity
probably begdn near the base of the Sturtian, and persisted into the Cambrian.
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3.0 AEROMAGNETICS

3.1 Shallow Source Evidence

The Beltana Complex is not evident on aeromagnetic maps, except
for a small knot of contours delineating a 100 X' anomaly in the north-
east corner of the feature. This correlates roughly with the cluster
of igneous outcrops mapped within the Beltana Complex. Being a shallow
source anomaly, it is regarded as due to the igneous rocks recorded,
and or subjacent non-outcropping or undiscovered equivalents in the same

general area (see Figure 4),

3.2 Deep Source Evidence

The aeromagnetic contours provide no support for the inferred
horst, and this possibly poses a difficulty for the composite piercement
interpretation outlined above. The magnitude of this difficulty is
uncertain, chiefly because the size of the horst is unknown, and because
the magnetic distinctiveness of basement relative to Adelaidean sediment
is unknown. Further uncertainty exists because some piercements
(e.g. Angepena) do show evidence of possible basement uplift in aero-
magnetic contours, and many very large faults, including some contempor-
aneous ones, don't show evidence of basement uplift in aeromagnetic maps.
Thus while the aeromagnetic contours do not support the inferred horst
at Beltana, it seems that they do not necessarily preclude the possibil-
ity of its existence. Thus it is considered that fhe aeromagnetic
evidence is inconclusive, and provides no firmer grounds against the
composite piercement interpretation than the geological evidence for it.
Moreover, the magnetic difficulties outlined above seem no greater than
the mechanical difficulties of accounting for the Beltana Complex en-

tirely by purely diapiric mechanisms.

Owing to the plausibility of the composite piercement interpre-

tation in the context of the Adelaide geosyncline, it is preferred.
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4,0 RECONNAISSANCE GEOCHEMISTRY

Thirteen lines of soil samples were taken in selected areas of the
lease to permit comparison of the normal values of the different units
with each other, and with irregular areas such as the Beltan2 Complex,
and a number of mineralised zones. (See detailed Geochemistry below.)
The sample sites, line numbers, sample numbers and values for copper,
lead and zinc are shown in Figure 5. Results are summarised below for
data inside the Beltana Complex, data outside the Beltana Complex, and

for a comparison of these two areas, and the perimeter area.

k.1 Data Inside the Beltana Complex

Seven lines (lines 1 to 7) were run through the Complex in areas
that were thought to be fairly natural subdivisions and or representative

of particular parts of the Complex.

The raw data is given in Figure 5. The values are all rather
ordinary with a few isolated low order anomalies. Some of these were

examined in the field and were considered to be insignificant. (See

Follow-up Work.)

Averages for lines 1 to 7 are shown below in Table 1.

As may be seen from the Table, there are no significant variations
from one line to another with respect to lead and zinc. The same may
be said of copper, except for Line 7, which is notably higher because
of only one sample (Sample 313 of 440 p.p.m.). Lines 6 and 7, which
represent the area of densest igneous outcrops, have marginally greater
copper values, rather similar lead values, and smaller zinc values
than the remainder of the Beltana Complex (Lines 1 to 5). Thus, while
there is some suggestion that the igneous rocks might have functioned as
mineralising influences, with respect to copper, the effect seems marginal,
and rather erratic, since the suggestion is lost entirely with the elim-

ination of only one sample. (See Tables 2 and 3.)
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4,2 Data Outside the Beltana Complex . 0 4 4

Line 8 was run around the periphery of the main body of the
Beltana Complex to permit a broad comparison of the core, the rim rocks,
and units more remote from the complex (lines 9 to 13). (See Com-

parison of the Beltana Complex and its wall rocks below.)

Lines 9, 10, 11, 12 and 13 were run across regular sections of
the lease to indicate average values for different units. The raw
data is given in Figure 5. The values are all rather ordinary, with
a few isolated low order anomalies. Some of these were examined in the

field and were considered to be insignificant. (See Follow~up Work)

The raw data for lines 9, 10, 11, 12 and 13 are summarised below
in groups representing stratigraphic units (see Table 4). The average
values for the different units are similar except for the Hawker Group

which is distinctly higher with respect to lead and zinc.

4,3 Comparison of Core, Perimeter and Remote Samples

Comparison of all lines inside the Beltana Complex (lines 1 to 7)
with line 8 around its perimeter, and lines 9 ~ 13 more remote from it
shows that:

(1) Perimeter samples are higher with respect to copper,

lead, and zinc, than core samples.
- (2) Core samples are marginally higher with respect to
copper than the remote samples.

(3) Core samples are lower with respect to lead and

zinc than the remote samples.

The raw data are summarised in Table 5 with the Hawker Group
(a distinct geochemical feature) included, and in Table 6 with the

Hawker Group excluded.

The tendency for perimeter samples to be richer in all metals

tested than the core samples was also noted at Angepena (S.M.L. 171).
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Thus it might be a real and consistent feature of S.A. pierceﬁ}#ﬁ%? in
general. It is interpreted as indicating that the piercement functioned
as a conduit because of its porosity and permeability, and thus most
precipitation of metals from hypogene mineralising influences took place

in the walls and roof rocks.

Owing to the small number and small order of anomalies arising
from reconnaissance work, and the conclusion reached from the interpre-
tation above, the Beltana Complex was considered to have little if any
significance in relation to ore. Further work was of a more detailed
nature in specific areas of interest, and of a follow up nature.

This is reported below.
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5.0 DETAILED WORK “ @ 4 8

5.1 The Black Feather Group of Mines

The Black Feather Group of mines includes Harvey's Return Mine,
Black Feather Mine, and the Enterprise Mine. The mineralisation is
transgressive in character, with mineralisation obviously associated
with vertical faulting. Mineralisation occurs over a normal width of
several feet and a maximum evident width of about 10 - 15 feet. These
mines contrast with Walter's Mine and the Six Mile Claim shown on
Figure 1 to the south. These two do not exhibit evidence of faulfing
having controlled mineralisation, which is probably bedded in nature.
As the structure occupied by the Black Feather Group cuts the particular
horizon mineralised at Walter's Mine and $ix Mile Claim, it seems
possible if not probable that the bedded copper provided the source for

the Black Feather Group of mines.

Results of local soil sampling in the area of the Black Feather
Group are given in Figure 6 (Cu), Figure 7 (Fb), and Figure 8 (Zn).
These results show that appreciable copper values are confined to the
mineralised structures, and thus width expectations are extremely
limited. The mineralised structure pinches and swells along strike
and thus offers very limited evidence of continuity. It seems very
probable that the mineralisation mined in the past was significantly
enriched by solution activity within the structure, and that the miner-
alisation will deteriorate in depth, and not persist below the miner-

alised horizon believed to have given rise to it.

Three airblast holes are recommended to check width and grade at

Black Feather, Walter's Mine and Six Mile Claim.

5.2 The Red Range Fault

Mindful of the occurrence of marked secondary concentrations of
zinc at Puttapa, the source of which is understood to be the Hawker

Group, forty one soil samples were taken along the eastern side of the
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Red Range Fault. This is a west block up strike fault repeating the
Pound Quartzite west of the Ajax Limestone. (See Figure 1) Results
for copper, lead, zinc, and silver are shown in Figure 9. None of
these values aré regarded as anomalous for this particular unit, except
for several of the copper results towards the northern end which are
probably only marginally anomalous. Lead and zinc are also higher in

this area.

5.3 The Red Range Limonite Zone

Visible copper mineralisation occurs at several points along a
relatively continuous, variably limonitic, zone near the base of the
Ajax Limestone in Red Range (see Figure 1). The width of possible
mineralisation varies from several feet to several hundred feet, and al

possible length of about two miles is indicated. -

Results of local soil sampling at various points along the limonite
zone are given in Figure 10 (Cu), Figure 11 (Pb), and Figure 12 (Zn).
The results are not regarded as anomalous for the particular unit in
which they occur. See Table 7 below comparing average values for
line 9 with those along the Red Range Fault, and those along the Red
Range Limonite Zone. This table probably shows little more than the
generally known tendency for best values to fall towards the base of the
Hawker Group. It does not necessarily mean that the Red Range Limonite
Zone is anomalous at all. The zones of visible copper mineralisation
are considered to represent localised zones of enrichment by solution

activity.

As the Red Range Limonite Zone has length and some continuity in
its favour, two airblast holes are recommended to test for the possi-

bility of grade increase with depth.

5.4 Puttapa Creek Sampling

Sixteen soil samples were taken adjacent to outcrops near the

course of Puttapa Creek from Puttapa Spring to the eastern edge of the
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Beltana Complex (See Figure 1). The locations are shown in Figure 13.
The results are given in the Table 8 below from the north-eastern-most
to the south-western-most in descending order. The results are all
rather similar, and none are anomalous. All samples were assayed for

silver also, and all results were below 1 p.p.m.

Four outcrops of breccia possibly or probably due to weathering
near the boundary of the Beltana Complex were chip sampled. The
locations and results of these samples are shown in Figure 13. All

values were low and no further work of this sort seems warranted.

5.5 Miscellaneous Limonitic Zones

Four moderately sized, generally limonitic, zones were reconnais-
sance soil sampled. These have been named Read's Ridge, Limonite Valley,
Siderite, and Harvey's Hollow. Their locations are shown in Figure 13.

They generally tend to fall towards the edge of the Beltana Complex.

Results are given for each area separately in Tables 8, 10, 11
and 12.

All of the results are rather similar in value and of a low order.
None of the results are considered anomalous and no further work is

recommended.

5.6 Iron Blow

Iron Blow is an irregular but generally elongate zone of limonitic
and highly leached rocks near the western edge of the Beltana Complex
(see Figure 1). Copper mineralisation is evident in several places.
There seems some chance of a mineralised length of 2,000 feet and a
width of about 1900 feet. Three lines of soil samples were run across
the trend towards the southern end of the feature. Results are shown
in Table 13.

In general results at Iron Blow are more variable and higher than

in other areas such as the four miscellaneous limonitic zones mentioned
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above, and also the Red Range Limonite Zone. Iron Blow is clearly

anomalous with respect to copper, and not with respect to lead and

zinc,

Four airblast holes and a dependent fifth airblast hole are

recommended to test for possible grade increase with depth.

5.7

Follow up Work

The following low order anomalies were inspected in the field,

and are considered to be of no significance.

Line 3 Sample 11

Six confirmatory samples in the same area gave results for
copper as follows:- 40,25,30,40,40,95. Insignificant traces

of chalcopyrite were identified.

Line 7 Sample 313

Six confirmatory samples in the same area gave results for
copper as follows: 15,15,20,110,320,20. No significant mineral-

isation was recognised.

Line 12, Sample 105

Six confirmatory samples in the same area gave results for
lead as follows: 150, 100, 80, 100, 140, 180, and for zinc as
follows: 320, 250, 220, 240, 290, 350, These values occur in
a green shale variation of the Bunyeroo Formation and are not

considered significant.

Black Feather Group Line 2.,1600 p.p.m. (See Figure 8)

The isolated value of 1600 p.p.m. Zn occurs in a green shale
variation of the Bunyeroo Formation. This was inspected in the
field and no mineralisation was recognised. Nine samples from
similar rock gave results for copper as follows: 40, 50, 50,

30, 20, 80, 85, 20, 40, and for lead as follows: 250, 30, 30, 30,
25, 170, 150, 55, 100, and for zinc as follows: 300, 150, 110,
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100, 80, 270, 225, 140, 175. The samples were also assayed

for silver and all results were less than 1 p.p.m. The 1600 p.p.m.

Zn was not repeated, and is considered to be spurious or atypical.

It is not regarded as significant.

Several other even lower order "anomalies" were inspected
to ascertain the general character of copper mineralisation, and
the impression was formed that this was structurally controlled
and associated particularly with limey lithologies, except for
the mineralisation near Walter's and Six Mile claims which is

probably sedimentary.
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TABLE 1

Showing Average Values for Lines 1 to 7 inside the Beltana Complex

Line 1 Line 2 Line 3 ILine 4 Line 5 Line 6 Line 7

COPPER (p.p.m.)
26 27 33 35 23 26 52

LEAD (p.p.m.)
24 29 24 29 31 27 27

ZINC (p.p.m.)
35 32 41 L9 36 22 28
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TABLE 2
Showing the Comparison of Lines 1 to 5 with Lines 6 & 7 (including
Sample No. 313)

Lines 1 to 5 : Lines 6 & 7
Area of Fewer Igneous Area of Densest Igneous
Outcrops Outcrops
COPPER
29 10
LEAD
28 27
ZINC
40 25

Note: Lines are weighted in accordance with their relative areas of

influence as follows:-

Line Welght
1 12
9
21
22
21
15
17

TOTAL 117

~S O o= WwN
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TABLE 3
Showing the Comparison of Lines 1 to 5 with Lines 6 & 7 (excluding
Sample No. 313)

Lines 1 to 5 Lines 6 & 7

Area of Tewer Igneous Area of Densest Igneous
Qutcrops Outcrops
COPPER

29 28

Note: Lines are weighted in accordance with their relative areas of

influence as follows:~

Line Weight
1 12
2 9
3 21
I 22
5 21
6 15
7 17

TOTAL 117
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TABLE 4
Showing Average Values for Stratigraphic Units outside the Beltana
Complex
STRATIGRAPHIC Line Sample Cu Pb Zn
UNIT HO. Nos. {ppm) (ppm) (ppm)
Hawker Group 9 601-609 26 97 223
. 10 901-918
Pound Quartzite 11 501-504 20 23 36
Wonoka Formation 11 505-528 28 29 66
Bunyeroo Formation e 529-531
y 12 101-122 23 27 68
ABC Quartzite Representative 20 25 45
composlte
sample

Upper two members of
Brachina Formation 13 61-72 34 47 40
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TABLE 5

Showing Comparison of Core, Perimeter, and Remote Samples (Hawker
Group Included)

Element Core Perimeter Remote
(ppm) Samples (1) Samples (2) Samples (3)
Cu 32 37 26
Pb 27 32 38
Zn 36 50 70
Notes:
(1) 163 samples - lines 1 to 7 weighted in accordance with

their relative areas of influence.

(2) 21 samples - mean of line 8.

(3) g1 samples - lines 9 to 13 weighted in accordance with the
relative stratigraphic thicknesses of the units taken

to be as follows:-

Hawker Group 13
Pound Quartzite 30
Wonoka Formation 30
Bunyeroo Formation 16

ABC Range Quartzite
Upper Brachina Formation 22
TOTAL 116
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TABLE 6
Showing Comparison of Core, Perimeter and Remote Samples (Hawker
Group Excluded)

Element Core Perimeter Remote
(ppm) Samples (1) Samples (2) Samples (3)

Cu 32 37 26

Pb 27 32 31

Zn 36 50 51

Notes:

(1) 163 samples - lines 1 to 7 weighted in accordance with their
relative areas of influence.

(2) 21 samples - mean of line 8.

(3) 82 samples - lines 10 to 13 weighted in accordance with the
relative stratigraphic thicknesses of the units taken

to be as follows:~-

Pound Quartzite : 30
Wonoka Formation 30
Bunyeroo Formation 16
ABC Range Quartzite 5
Upper Brachina Formation 22

TOTAL 103
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TABLE 7

Showing Comparison of Cu-Fb-Zn Values from Different Parts of

the Hawker Group.

Location of Number Cu Pb Zn
Samples of ppm PpP®m pPpm
Samples

Reconnaissance 9 26 97 223
Line 9
Red Range
Fault Ll 3y 108 157
Red Range

Limonite Zone 131 92 387 461
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TABLE 8

058

Showing Results of Soil Sampling along Puttapa Creek

Sample Unit Cu Pb Zn
Number Sampled pPpm Ppm ppnm
6 Pound Quartzite 30 20 40
7 Beltana Complex 30 20 u5
5 Wonoka Formation 25 20 55
4 Wonoka Formation 40 20 90
3 Wonoka Formation 30 25 65
2 Wonoka Formation 30 30 60
1 Wonoka Formation 30 30 70
30 Wonoka Formation 15 u5 50
29 Wonoka Formation 25 30 85
28 Wonoka Formation 20 30 45
27 Wonoka Formation 20 35 55
26 Wonoka Formation 20 35 75
25 Wonoka Formation 10 35 75
23 Wonoka Formation 25 4o 40
24 Wonoka Formation 15 30 65
22 Wonoka Formation 30 30 55
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TABLE 9
Showing Results of Soil Sample Lines at Read's Ridge

SW Line Central Line N.E. Line
Sample Cu Pb Zn Sample Cu FPb Zn Sample Cu Pb 7Zn
No. ppm ppm ppm No. ppm ppm ppm No. ppm ppm_ppm

BR3-1 25 30 35 BR2-1 30 25 35 BR1-1 10 20 25

-2 20 30 30 -2 30 20 25 -2 20 30 25
-3 25 25 25 -3 25 25 20 -3 25 25 25
-4 20 25 25 -4 25 25 25 -4 35 20 35
~5 15 25 20 -5 30 25 30 -5 25 20 L5
-6 20 20 20 06 25 20 25 -6 25 25 30
-7 25 25 25 -7 25 20 25 -7 15 25 20
-8 25 20 25 -8 25 20 30 -8 40 25 25
-9 L5 20 30 -9 4o 20 25 -9 L5 25 25
-10 35 20 30 ~10 35 25 20 ~10 55 20 30
-11 30 20 20 -11 Lo 25 35 -11 60 20 25
-12 30 20 20 ~12 50 20 Lo -12 55 25 20
~13 20 20 25 ~-13 4o 25 35 -13 30 20 15
-14 25 25 20 BR2-14 30 20 35 -14 30 20 30
BR3-15 20 30 25 BR1~-15 30 20 30
Averages 25 23 25 32 22 29 33 23 27
Averages for all Lines
Copper Lead Zinc
ppm bpm ppm
30 23 27

NOTES:

(1) All samples - 80 mesh fraction, 6-9" deep, 20 feet apart
along 3 lines about 150 feet apart, numbered N.W. to S.E.
in each line.

(2) All samples assayed for silver, and all values less than
8 ppm.
(3) All assays by Sampey Exploration Services - Method 101B.
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TABLE 10

Showing Results of Soil Samples at Limonite Valley

Non Ferruginous Ferruginous
Sample Cu Pb Zn Sample Cu Pb Zn
No. PPm ppm  ppm No. ppm ppm  ppm
10 25 15 1 15 40 20
10 20 40 2 15 20 30
25 20 55 3 25 20 35
10 10 20 30 L 10 30 Lo
11 25 20 50 5 25 30 25
12 20 20 Lo 6 50 30 4o
Averages 17 21 38 23 28 32
Averages - All Samples
Copper Lead Zinc
ppm ppm ppm
20 24 35
NOTES:

(1) All samples - 80 mesh fraction, 6-3" deep.

(2) Each sample is a composite of six initial ones taken
around evenly distributed outcrops which are elther
ferruginous or non ferruginous as shown.

(3) All assays by McPhar.

(4) All samples assayed for silver - all values less than 2 ppm.
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TABLE 11

Showing Results of Soil Sample Lines at Siderite

Sample Cu Pb Zn
No. ppm ppm ppM
1 15 35 20
2 10 30 15
3 20 30 30
L 25 35 20
5 10 30 20
6 L5 30 30
7 50 25 35
8 75 30 35

Averages 31 30 26

NOTES::

(1) All samples - 80 mesh fraction, 6-9" deep about 20 feet
apart, along one line, across strike, through the centre
of the leached limonitic and sideritic =zone.

(2) All assays by McPhar
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TABLE 12
Showing Results of Soil Samples at Harvey's Hollow

Non Ferruginous Ferruginous
Sample Cu . Pb Zn . Sample Cu Pb Zn
No. No.
19 15 20 10 13 20 20 30
20 60 20 Lo i L5 30 Lo
21 20 20 25 15 35 55 50
22 15 20 20 16 10 20 15
23 25 20 20 17 10 20 15
24 20 25 30 18 15 20 20
Averages 26 21 2y 22 27 28

Averages - All Samples

Copper Lead Zinc
ppm ppm ppm

24 24 26

NOTES:
(1) All samples - 80 mesh fraction, 6-3" deep.

(2) Each sample is a composite of six initial ones taken
around evenly distributed outcrops which are either
ferruginous or non ferruginous as shown.

(3) All assays by McPhar.

(4) All samples assayed for silver - all values less than 2 ppm.
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Showing Results of Soil Sample Lines at Iron Blow

Southern Line Central Line Northern Line
Sample Cu Pb Zn Sample Cu Fb Zn Sample Cu b Zn
No. ppm  ppm ppm No. Ppm Pppm ppm No. Ppm PpPpm ppm
BA3-1 320 40 35 BA2-1 290 30 35 BAl-1 1200 80 25
-2 360 30 25 -2 410 30 40 -2 265 30 10
-3 250 30 20 -3 380 40 40 -3 600 30 10
-4 150 25 1§ -4 155 40 60 -4 95 30 15
-5 35 40 20 -5 40 40 20 -5 130 30 110
-6 25 L0 25 -6 20 30 30 -6 45 30 15
-7 35 40 20 -7 ‘15 30 20 -7 450 40 100
-8 140 30 15 -8 25 40 35 -8 100 40 70
-9 1150 40 30 -9 350 50 40 -9 70 30 35
BA3-10 45 4o 15 BA2-10 340 40 30 BAl1-10 60 30 25
Averages 251 35 22 202 37 35 261 37 41

Averages for all Lines

Copper Lead Zinc
ppm ppm ppm

238 36 33

NOTES:

(1) All samples - 80 mesh fraction, 6-9" deep, 20 feet apart along
three lines about 200 feet apart, numbered west to east

in each line.

(2) All samples assayed for silver - all values less than 1 ppm.

(3) All assays by Sampey Exploration Services - Method 101B.
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ADDENDUM I

During early examinations of the Beltana Diapir, certain observations
seemed at variance with thediapiric interpretation understood from the
Beltana 1 mile map, the explanatory report (especially Figure 5) by B.
Leeson, and from other more general data available at that time. The
main issues were communicated briefly to the Mines Dept. in the report
for the Quarter ended 18-9-68 as follows:

"Much of the breccia within the complex is thought to have
originated by suggaueous slumping. A further proportion is
attributed to caving over sink holes and less clear cut examples
of settling due to weathering. It is felt that recognition
of "diapiric breccia" and discrimination between this and the
two main kinds of breccia mentioned above must be relatively

interpretive.

Having regard to the prevalence of intrusive ? igneous
rocks, the large size of the rafts, the relatively small
amount of interstitial breccia, the difficulty of recognising
"diapiric breccia", the marginal effects suggestive of erosion
and redistribution of core material, it is thought preferable
to refer to the complex zone simply as a complex until a clear
case for the diapiric model or an alternative one is indicated.
At the present time, consideration is being given to the poss-
ibility that the complex was initiated as a penecontemporaneous
fault block bounded by basement fractures, and that this was
subsequently deformed and intruded during the Lower Palaeozoic.
Such an origin would conceivably produce effects rather similar
to those attributed to diapirism, and might explain the indi-

vidual characteristics of this particular complex a little better."

Following a request for a map showing the distribution of igneous
material, etc. some notes entitled "Remarks concerning the Beltana

Complex" were prepared and issued with the report for the Quarter
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ended 18-12-68. These notes are included below as Addendum II.

In August, 1969, a report entitled "Remarks concerning Reinterpre-
tation of the Beltana Diapir Structure" by B. Leeson was received from
the Mines Dept. A copy of this is included below as Addendum III.
This indicates that Leeson and myself are at considerable variance in
what we regard as facts, and in what interpretations we give to these

supposed facts,

Some final remarks are given in Addendum IV to clarify the important
points of difference, and show why the composite interpretation is

preferred.



REMARKS CONCLRNING T:Z BELTanA COLIPLEX .

By Walter D, Smith ADDENDUM 1T

INTRCDUCTION @6?

Examination of the feature mapped as the 3eltana
Diapir (Leeson (1966a and 1966b)) revealed some new
data and suggested that an alternative interpretation
was possible. The facts and arguments supporting this
conclusion are outlined below. As it is possible that
some workers will not agree with the preferred
interpretation, and in order to preserve clarity in
nomenclature and anticipate future discussion, it
appears best to my mind to refer to Leeson’s Beltana
Diapir by the non genetic term 3eltana Complex,

For clarity of presentation, the chief evidence and
argument supporting certain points is assembled in
appendices referred to by matching superscripts,

The word diapir is used in the sense envisaged by
Leeson for the Seltana Diapir, namely a piercement
feature produced by a plastic medium flowing laterally
from a particular stratum to a certain point and
emerging tlere in intrusive fashion carrying fragments
of older rock with it and leaving them in positions
relatively higher stratigraphically than their normal
levels, 7The word piercement is used in a much more
general sense for any process responsible for relative
uplift of older rocks amongst younger ones involving
structural disturbance.

liost of the outcrops (210) were examined individually
except where it was readily recognisable that zones
of essentially similar kind were present. This
resulted in a number of conclusions enumerated below,

CONCLUSIONS ARISING FRCOM MAPBIRG

1. Certain peripheral outcrops appear to represent
fringing sedimentary debris rather than intrusive
core material.

2. DMost of the breccia and nearly all of it that is
descpribable as having 2 carbonate matrix occurs
towards the margin of the complex. (2)




CON

o ]

068

CLUSIONS ARISING FROM MAPPING {(Cont,)

Se

Rocks in the central zone appear to be
representatives of units lower in the sequence
than the rim rocks, and the opparent degree of
structural deformation is greater, implying
some sort of piercement feature, (-

The complex can be resolved fairly realistically
into a central §iercement zone and a fringing
debris zone,

Certain lithologically and structurally continuous
exposures are extremely lar§e in relation to the
central piercement zone., (5

The reality of the matrix-fragment relationship
implied by Leeson is questionable, especially
within the central piercement zone, and at least
it may he said that the fragment to matrix ratio
must be very large., (6) -

Long continued recurrent movements influenced
sedimentation in units ranging from the Brachina
Formation to the Pound Zuartzite,

Despite early initiation of the Beltana Complex,
most of the stratigraphic displacement evident
across it appears to be the result of late
differential deformation across a pre—-existing
fault surface, (8)

There are a substantial number (about 40) of
igneous rocks regarded as intrusives within the
complex but none have been recognised outside
ite

INTERPRETATION OF THE BELTANA COMPLEX

Having regard to the fact that the interpretation of
the Beltana Complex must satisfy at least the nine

conclusions listed above, I prefer to interpret the
complex as a central piercement zone Plus a fringing
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INFERPRETATION OF THE BELTANA COMPLEX (Cont.,)

i
!
debris zone, and not to recard the central piercement

[Ep e

7one as a diapir in the scnce envisaged by Leeson,

The interpretation which in my opirnion best fits the
facts is that of an emergent nenecontemporancous fault
block, partly mantled and fringed by disturbed cover
rocks, later deformed and intruded by younger igneous
rocks, ‘
The dimportant differences in interpretation are that :
1. The emplacement of Callana Beds and other Lower
Adelaidean rocks is believed to have involved less
brecciation and interstitial breecia than implied
by leeson,

o

- Disturbances of cover and fringe rocks, with
sedimentary breccias and irregularities due to
gravity sliding, are believed to have cccurred to
a greater degree than envisaged by Leeson.

3. Penecontemporaneous block faulting is invoked as
an important factor in the development of the
piercement feature - this would largely replace
the role formerly attributed to a mechanism
analogous to salt diapirism,

Certain aspects of the hypothetical fault block
are enlarged upon in appendices 10 and 11,

A summary comparison of the nine points listed above with
the two different models, i.e. Leeson's diapiric one and
the preferred distorted Horst model, is given below

(see Table),
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’ FIT OF CONCLUSION WITH
CONCLUSION i
(Pglnts 1 to 9 Leeson's Diapiric|Distorted Horst
listed above) Concept Concept
l, Presence of peripheral Poorer Better
sedimentary debris. — but this is only a detail in
relation to the overall
feature.
2., Most of breccia, Poorer Better
especially carbonate
breccia, in or near
the margins of the
feature.
3. Core material Better Poorer
omprised of d .
;orgrgi:tugbeglrigks -~ due to the extraordinary degree
from lower in sequence of disturbance which has no
compared with thg rim fully satisfactory explanation
rocgs - in terms of the distorted Iorst
e concept, l
4., Presence of central Poorer 1 Better
iercement and . . . ;
pie © . ~ but this is only a detail in
fringing debris zones. relation to the overall
feature,
5., Large size of certain Poorer - Better
exposures,
6. Questionable aspect of Poorer Better
the matrix fragment
relationship and
relative proportions,
7. Long duration of Pcorer Better
.recurrent movements .
ents. - but difference here very small
to negligible,
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CONCLUSTON FIT OF CONCLUSION WITH
(PQ%QFS 1 to 3 Leeson's biapiric {Distorted lHorst
listed above) P i
Concept Concept
8s Early initiation of No preference for either model,
the Beltana Complex
axial fault and the
fact that the present
repetition is due to
differential deform-—
ation across it,
9., Preferential Poorer Better
intrusion of Beltana
Comnlex.
|
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APPENDIX 1

Examination of Leeson's Beltana Diapir indicated that
certain parts of it could plausibly be regarded as
fringing debris rather than intrusive core material.
This comment applies particularly to outcrops containing
water worn pebbles of core material suggestive of
sedimentary redistributive processes,e.g. those

outcrops indicated on the map in the B6, B8, J10, K9 and
R7 areas. The B8 exposure in particular was formerly
regarded as intrusive in character in common with the
whole Feature. (See Leeson 1966b, Figure 5). ©Since
fringing sedimentary material is not indicated within
the Beltana Diapir oan the map or in the text, it

appears desirable to discriminate between core and
fringing debris, and this creates the need for new
terminology to preserve claritye.

Thus :
Leeson's Term Term Adopted Ilerein
Beltana Diapir Beltana Complex

Central Fringing
Piercement Debris
Zone Zone

~ 000 -~
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Ignoring water worn gravels etc. of post Adelaidean age
which mask substantial parts of some marginal areas mapped
as the Beltana Diapir, threce genetically different kinds of
breccia have been rccognised or suspected, and these must
include "diapiric breccia" which I was unable to
discriminate by inherent characteristics., I believe that
recognition of this kind of breccia in the Beltana Complex
is interpretive.

The three kinds of breccias recognised or suspected are :
1. Fault breccias,

2. Breccias due to weathering effects (in part at least).
3. Sedimentary breccias,

Concerning (1) above, fault breccias are areally unimportant,
and they are unlikely to be interpreted differently by
different personnel.

Concerning (2) above, there is a definite degree of
uncertainty, not so much in recognition of weathering
effects, but in knowing whether or not the brecciation due
to weathering was preceded and facilitated by an earlier
primary brecciation. There is a major possibility of
superimposition of genetically different effects in this
case, Some of the breccias that I regard as due at least
partly to weathering are quite spectacular in appearance
and it is possible that they had undue influence
concerning interpretation of breccias in relation to the
diapiric model. The most striking examples within the
Beltana Complex occur in Sliding Rock Creek (see map).
(See also figures 8 and 9 in Coats (1964), which illustrate
breccias consisting of highly weathered material. These
may represent subsidence breccias due to weathering,
although even if this is so, it does not preclude the
possibility that an earlier brecciation of a different
sort preceded and facilitated the subsidence effects.)

Concerning (3) above, I believe that sedimentary breccias
are by far the most common for the entire complex. There
are a variety of different kinds. Three major
generalisations may be made. Firstly, the vast majority
of breccias within the central piercement zone occurs
within sandstone-quartzite lithologies. Secondly, nearly
all the breccia that could be described as having a
carbonate matrix occurs in the fringing debris zone,
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Thirdly, the textures of both groups mentioned above
suggest stretching and jostling and slumping effects
which I prefer to interpret as responses to submarine
rather than subterranean processes of formation, If
there is any important amount of "diapiric breccia®

within the Beltana Diapdir it must be included within
this group.

-~ 000 -
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The conclusion that the core rocks of the Beltana
Complex represent units older, more deformed, and
relatively uplifted with respect to the rim rocks is
not new., Leeson recognised this in the individual
case of the Beltana Complex, and the conclusion
appears to be shared with a number of other piercement
features throughout the Adelaide Geosyncline.

APPENDIL 4

Exact boundaries between the two zones do not exist, and
the two zones are not entirely mutually exclusive.
Nevertheless 1 believe they are realistic, and that other
personnel would recognise the same zones though their
boundary lines would probably vary a little. It is only
the principle and not the positions of the zones that is
important here.

The central piercement zone is characterised by large
exposures of relatively persistent lithology and
structure, comparatively little breccia, sandstone
breccias rather than carbonate breccia, and a number of
younger igneous intrusives.

The fringing debris zone is distinguished by smaller
exposures, non persistence of lithology and structure,
comparatively more breccia, carbonate breccia as well
as sandstone breccia, absence of younger igneous
intrusives, and especially by the presence of

obviously water worn debris in conglorierates suggesting
sedimentary redistribution of eroded core material,
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The prominent quartzite outcrop (see Frontispiece Leeson
1966b) is about 1% miles in length, and several other
outcrops are nearly as large. DMoreover these several
very large outcrops which dominate most of the central
piercement zone could be interpreted as approximating

to their true stra-igraphic positions with respect to
each other., The point cannot be proved because of
alluvium which masks the relationships. DBut as good a
case could be argued that the individual large outcrops
are nearly in thei» true stratigraphic relationships
with respect to each other as that they are essentially
distinct and se¢paruated from each other by a matrix of
"diapiric breccia with carbonate matrix". At least it
may be said that this latter interpretation would require
virtually all of the "diapiric breccia with carbonate
matrix" to occur only in the areas of no outcrop.

The size of the fragments becomes more critical because
of reduction of the overall piercement zone from Leeson's
Beltana Diapir to only the central piercement zone of the
Beltana Complex. So also does the existence and amount
of interstitial breccia become of critical importance for
the same reason. (See Appendix 6).

APPENDIX 6

Owing to the recognition of a fringing debris zone as
well as a central piercement zone, it is clear that the
brecciation evident in the former is not admissible as
evidence in support of the role implied by Leeson for
the breccia in relation to the feature as a whole.
Isolated patches of breccia of very small size do occur
here and there throughout the central piercement zone,
but not so generally, nor in such a way as to support
unquestionably the matrix-fragment relationship implied
by Leeson, and upon which the diapiric interpretation
relies very heavily. Even if the matrix-fragment
relationship is real, I believe the nature and texture
of the breccia suggests a submarine rather than a
subterranean process of formation. Thus I believe that
the matrix-fragment relationship is questionable in
fact and also in interpretation.

- 000 -
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APPINYIX 7

Leeson (1966b) lists eight stratigraphic irregularities
indicative of an influence by the Beltana Complex on
sedimentation in units adjacent to it ranging from the
Brachina Formation to the Pound Quartzite. Thus it
seems that the complex was initiated at least as early
as Drachina Formation time and that (probably
intermittent) movements persisted penecontemporaneous
Wwith sedimentation until Pound Quartzite time. Various
satellite occurrences of water worn material provide
additional examples not recognised by Leeson.

APPENDIX 8

The relative positions of corresponding units in sequence
north and south of the Beltana Complex indicate a
displacement of over 5,000 fect across a surface
approximating the long axis of the complex with a north
block up sense. The complex (and presumably its axial
fault) is believed to have been initiated at least as
early as Brachina Formation time. IHowever, although local
changes in thickness and character within individual units
near the complex are common, the overall thickness of the
sequence 438C Yuartzite to Pound Juartzite inclusive is
about the same on both sides of the complex {about 8,000
feet). Since the known movement on the fault is very
large compared with the thickness of sediment accumulating
during the penecontemporaneous movements of the complex, it
seems likely that most of the movement post-—dated
deposition of the sequence up to and including the Pound
Quartzite. Therefore it is likely that the climactic
deformation in the Lower Palaeozoic was responsible for
the stratigraphic repetition evident across the complex,
Thus the Beltana Complex axial fault preceded deformation
of the Wilpena Group, and may be expected to have been
warped in’ the same sense by the movements. Some measure
of independent support may be found for this in the fact
that the Beltana Complex axial fault must follow a curved
path. It is recognisable in the north east and south west
ends of the complex, but must follow a curved path around
certain large intact exposures within the complex. (See
the inferred position shown on the map).

Note that Leeson (1966b) supports a path following the
northern limit of the main mass of the 3Beltana Diapir
which implies an even more curved nath.
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APPENDIX 9

About 40 separate well distributed outcrops of igneous
rock (regarded as intrusive) occur within the Beltana
Complex., Since there are about 40 inside and none
known outside the complex, it is clear that there is a
fundamental relationship of some sort between the
complex and intrusive igneous rocks,

It could be disputed whether all of the igneous outcrops
are intrusive rather than rafts of old igneous rocks
referable to the Callanz Beds. Iowever the intrusive
character of some is quite clear, and most outcrops are
very similar or identical in appearance. Thus, if not
all of the outcrops are intrusive, I believe most of
them are, and the fundamental implications will be the
samee.

The igneous intrusives all fall within the Beltana
Complex, mostly in the north eastern part near the
axial fault. They all fall (partly by definition of
course) within the central piercement zone.

Most of the igneous outcrops are doleritic in appearance
with coarser and more acid varieties, and several
collinear occurrences of gneiss near the axial fault,
(See map). In a number of instances altered sediments
are exposed adjacent to the igneous rockse

-~ 000 -
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Qutcrop Macroscopic liicroscopic Slide
Number Identification Identification Noe.
1 Jolerite
2 Dolerite
3 Dolerite
4 Dolerite
5 Leucocratic Gneiss| . .
6 Foliated Dolerite | ..dgioclase Hormblende| ,,,,,
Gneiss
7 Dolerite
8 Dolerite Altered Dolerite A2059
9 Gneiss Gneiss
10 Dolerite
11 Dolerite
12 Dolerite Reconstituted
carbonitised
13 Dolerite® . . . A2064
argillaceous sediment
15 Gneiss
16 Dolerite
17 Dolerite -
18 Dolerite
19 Dolerite
20 Dolerite
21 Dolerite
22 Dolerite
23 Dolerite
24 Dolerite
25 Dolerite
26 Granophyre Granophyre A2068
27 Eolerlte gnd Impure Arkose A2069%
Metasomatised @
sediment
28 Dolerite
29 Diorite?
30 Dolerite Scapolitised Dolerite A2073
31 Dolerite
32 Dolerite
33 Dolerite
34 Uolerite
35 Dolerite
36 Dolerite
37 Dolerite S . .
38 Dolerite® K-bMetasomatised impure
Arkose A2070

* A2069 refers to the metasomatised sediment.
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Aspects of the Original Fault Block Model

It appears plausible in theory that the boundary faults
of a piercement block might well be masked by disturbances
in the sediment adjacent to the moving block and in the
rocks above it which may have been dislodged and re-
orientated by processes of gravitational sliding and
sedimentary redistribution. Accordingly the hypothesis
of a piercement fault block is not weakened by the fact
that its boundary faults cannot be mapped directly but
can only be guessed at in a hypothetical way. Note that
the Beltana Complex axial fault is recognisable '
directly only at the north east and south west ends of
the complex and not in between, despite the fact that an
obvious stratigraphic repetition of over 5,000 feet
provides complete confidence in its continuity in depth
between these extremities.

Since definite evidence can be adduced to support a
central piercement zone and a fringing debris zone in

the case of the Beltana Complex, it is hypothesised that
the core represents a deformed penecontemporaneous block
bounded by hypothetical faults approximately in the
positions shown in the map. Penecontemporaneous faulting
has occurred rather generally throughout the Adelaide
Geosyncline, and variably emergent blocks with associated
stratigraphic effects are a logical corollEry.

- 000 -
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The Piercement - Intrusive Relationship

It is well established that gravity (normal) faulting such
as is responsible for the development of horst and graben
relationships, is closely associated with basic igneous
activity, botih features representing effects of the same
cause, namely the appropriate stress condition, It is
difficult to envisage major gravity faulting without
compensating redistribution of plastic material
(potentially molten magma) in the subcrust, Consequently
if the presence of (chiefly basic) intrusives in
piercement zones is not actually accepted as indicative
of involvement of early block faulting in the piercement
process, at least it may be said that the association is
very plausible, and to be expected rather than remarked
upon, in relation to a piercement process initiated by
penecontemporaneous block faulting., Despite this, it is
not suggested that piercement by fault block emergence
explains all or even any of the piercement features of
the Adelaide Geosyncline in toto. However it is
suggested that fault block emergence together with
associated penecontemporaneous stratigraphic
irregularities may explain most of the characteristics

of the Beltana Complex, and may have some significance

in relation to the initiation of some of the other
piercement features.,

- 000 =
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Rept Bk.No. 68/83
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B REMARKS CONCERNING REINTERPRETATION OF THE
e . BELTANA DIAPIR STRUCTURE

N

. 151 These notes shou1d be read in conJunctlon w1th the report byitj
.*if‘Carpentarla Exploratlon Coy Pty Ltd on 5.M.L. 170 for the quarter ended
18 12 68 Mr.:Sm1th's report concerns the 1nterpretat10n of a complex 1n11er
; of rocks of Wlllouran age in the north of the Beltana map area WhICh I |
I regarded as be1ng of d1ap1rlc or1g1n (Leeson, 1966a and b. ) | o
ey : In hlS report (Sm1th 1969) Mr. Smith lists nine polnts wh1ch he n_j
consrders are better explained by an a1ternat1ve structural model. The qup
proposed model COHSlStS of a centra1 horst fault-block surrounded by a zone of
slump brecc1a. I have llsted below Mr. Smith's nine conclusions together '
i'-‘\‘.mth my comments. These notes shou1d be read in conJunctlon with the |

g Appendlces 1- 9 of Mr. Sm1th's report

: l;ﬁg *~; "Certa1n per1phera1 outcrops appear to represent fr1ng1ng sed1ment-
o ary debrls rather than 1ntru51ve core mater1a1" - W.D. S,
Unfortunately I cannot comment w1thout a f1e1d review of the

g part1cu1ar outcrops.h I m1ght add however, that I d1d not p1ace thls’

1nterpretatlon upon any of the outcrops I saw dur1ng my f1e1d-mapp1ng' f
'iyprogramme (1964 1965) Submar1ne slump1ng 1s not 1ncompat1b1e w1th a
d1ap1rlc model, since there 1s 1ndependent evidence of the perlodlc g

emergence of the d1ap1r dur1ng the Pre-Cambrian. »;',-d‘ o qu:f}’ ,/



Most of the breccia and nearly al1 of it that is describable aS'“*“

= haV1ng a carbonate matrlx occurs towards the marg1n of the complex "

‘; One WOU1d ant1C1pate a greater degree of brecc1at10n towards theutl

o
E T R e ;‘, -
P > s B N
. - : 5
. Ly A wu

'y_margln of a d1ap1r because of the drag- effect of the walls.: I th1nk

g e e e e gl
R A

B 5.that there 1s suff1c1ent f1ne carbonate type brecc1a throughout the J5

“’dlaplr both exposed and covered by superf1c1al debrls to be

B s e

compatlble with the d1ap1r1cmode1 The type and amount of matrixﬂh'"’

‘required'to permit\diapirlc movement (if indeed it acts as a lubricant) .
.are unsolved problems (see Addendum; point 3). | | | |
3.’ B "Rocks in the central zone appear to be representatives of un1ts
lower in the sequence than the rim rocks, and the apparent degree |
of structural deformatlon is greater, implying some sort of piercement
" feature.ll. . - W.D.S. o e ‘ '

This is compatlble w1th the dlaplrlc model

4. ""The complex can be resolved fairly'realistically into a central
p1ercement zone and a fr1ng1ng debris zone" - W.D.S.
This is essent1a11y a statement of the f1nal model rather than ,

; supporting evidence for the model | Appendix 4 of Mr. Smith's report

| ‘}‘offers supportlng descr1pt1ve ev1dence based on the juxtaposition of
a central zone characterlzed by large blocks, igneous material, and
‘ only a 11ttle brecc1a dom1nantly of a sandstone type, with a peripheral
rﬁh ffhzone characterlzed by a smaller exposures, a greater percentage of
breccia (partlcularly of the carbonate type), the absence of younger :

igneous rocks, and ‘the presence of conglomerates.

These 1nd1v1dual points are dealt with elsewhere in these notes.



d;f}df”' "Certaln 11tholog1ca11y and structurally contlnuous exposure

1;are extremely large 1n relatlon to the central p1ercement zone"

L W.D.S.

Blocks of 51m11ar size have been recorded from other South ;
"Australlan d1ap1rs whlch have been mapped in detail eg. Bllnman Dome,

Piepir, LyndhurSt D1ap1r, and fr°m evaporlte tYPe d1ap1rs in other=7§?

parts of the world eg. the Upheaval Dome D1ap1r Utah and the ~e;i

, Isaachson Dome, Canada.~,fﬁ. f”““'

The space problem in the Beltana strudure is not acute)1f oneifrdjf
adopts the d1ap1r model . |

I do not th1nk that there is sufficient correlatlon to regard
the larger blocks in the Beltana structure asbe1ng in approx1mate1y g
correct stratlgraphlcal re1at10nsh1ps.5 But this is a minor p01nt |
and does not affect‘the diapiric model. The retention of or1g1na1 o

relationships is a function of plasticity and the space problem.r
-3- i

In evaporite-type diapirs there is a less chaotic mixing of elements.

The distribution of large blocks is not confined to the central
area of the structure. Quite large blocks of siltstone (admittedly
unspectacular in appearance) occur within Smith's peripheral zone

eg. a large block of siltstone in the narrow northern apophysis to

the east of the Beltana - Copley road.
With respect to the distribution of fine breccia within the 4

structure (Smith, Appendix 5), it must be emphasised that this type i

§

of breccia does occur in outcrop in the central part of the structur
i

Moreover,I think it is likely that, because of its relatively low /

resistance to weathering, this breccia would occupy low ground an

could be present in greater amount beneath the widespread recent

alluvium.



6. ,,';r "The reality of the matrix-fragment relationship implied by Leeseni
« is questionable, espe01a11y within the central p1ercement zone, and

at least it may be said that the fragment to matrix ratio must be ek

‘very large". - W.p.s. -~ i s T\”i_\f){;j
Since it is a matter of field-interpretation, no observation can
be made here upon the nature and texture of the breccia, except tb"

record that I regard it to be largely a tectonic-type of breccia

5
compatible with a diapiric origin. It is invalid to preclude as 3
evidence of a diapiric mechanism of intrusion for the whole strucure °
that breccia which lies within Smith's "fringing debris zone"

(Appendix 6 of Mr. Smith's report).

There is possibly a question of terminology being somewhat at .

fault. The phrase "Undifferentiated diapiric b reccia with

carbonate matrix" (Legend; Beltana 1:63,360 Sheet) is in part a fﬁ
convenience to cover areas which (1) have not been mapped in detail;
(2) could not be mapped in detail either because of complexity,

superficial cover, or cartographic limitations. Its use here

includes disoriented blocks of too small a size to be cartographically if

represented. Breccia is not a very specific term unless qualified, 3
and to my knowledge, there is no limitation by definition to the

size of the breccia elements. There is,moreovey no implication in the

—4-

above phrase of the relative proportions of blocks and fragments

to matrix.

I do not think that the fragment to matrix ratio is critical.

It is a function of the space problem and of the plasticity of
the diapiric mass, and will vary from diapir to diapir according to

regional variations in those factors. (See Addendum 3).



| "Longycontlnued recurrent movements influenced sedimentation
in units ranglngiiom the Brachlna Formation to the Pound Quartzite"’w
- WS, ()87’
| I believe thereyls sufficient evidence for this statement,
It appears to be a common feature of diapirs, both of the South"i

Australian type and the more widely occurring evaporite type;

"Despite early initiation of the Beltana Complex, most of the
stratigraphic displacement evident across it appears to be the
result of late differential deformation across a pre-existing
fault surface". - W.D.S.

I agree with this and with most of Appendix 8, although I
consider that there is a single axial fault along the northern
boundary of the whole complex. There d&es not seem to be any
supporting evidence from the aeromagnetic map to postulate that
this fault affects the basement, although I think that this is
possibly an essential feature fbr the initiation of the diapiric

mechanisn.

"There are a substantial number (about 40) of igneous rocks
regarded as intrusives within the complex but none have been
recognised outside it". - W.D.S.

I regarded many of the smaller occurrences of igneous rock as
geing blocks of Willouran folcanics, although I accept that at
least two in the northereastern part of the complex do show é
intrusive characterlstlcs. I did not attach a great deal of
importance to those occurrences which I regarded as detached blocks
of older volcanics, and since they wefe below the size for strict

cartographic representation I did not record their positions.



Perhaps intrusive charécteristics exist ih éther bloék$Q~ Hé&evér
in regional mapping it is not p0551b1e to record the p051t10n of
all occurrences on a sketch map in the way that Mr. Smith has doﬂe.
With regard to the absence of igneous material from the
peripheral zone, I do not know of any igneous occurrences outside
the limits of the Central Zone as designated by Mr. Smith. Igneous
bodies do however occur in other diapiric structures adjacent to
wall-rocks viz. the Nilpena Diapir, Beltana 1:63,360 sheet. T do
not preclude the possibility that similar occurrences would be
found by detailed search in the areas shown as peripheral on
Smith's map. It is of interest to note in this context that in
the east-central part of the diapir where the greatest number of
occurrences are shown, the northern limit of the central horst
(and of the igneous occurrences) is coincident with the boundary

of the diapir.

i




Sl AUUENDUM o

Sm1th's model 1ncorporates an up11fted central horst‘block
,1nv01v1ng, one assumes, a portlon of the basement, | The W1110uran g
sequence in the Beltana area is probably no more than 5 ,000 feet f
‘thick with a sequence of 25,000 to 30,000 feet of Adelaldean reeks
| above it. The horst model implies that there is‘a‘difference to
basement across the horst of the order of 20,000 to 25,000 feet.
One would expect this difference to have some reflection on the

pattern of aeromagnetic contours. However the only unusual

pattern of contours over the Beltana Coﬁplex is a small, roughly

circular "high" which is probably related to a large subsurface

development of the small.igneeus intrusion shown on the published
~geological map in the northeastern pert of the Complex.

There seems to be no specific aeromagnetic characteristic of the
Flinder Ranges diapirs. Some diapirs show a strong, irregular
patfern‘of aeromagnetic contours, (eg. Oraparinna Diapir), while

others show no magnetic response (eg. Worumba and Arkaba Diapirs)/

-6-

This variability may be related to the amount of intrusive igneous
materlal present in the structures.

The narrow eastern extension of the Beltana Complex in the

"vicinity of PuttapéySpring, where it contains blocks of Willouran

sediments, is less easily explained in terms of Smith's model, than
in terms of a diapiric mechanism. Linear diapiric injections of
this type are common in the Central Flinders Ranges (cf. Nuccaleena
Dome, Beltana and Cadnia 1:63,360 geological sheets), and in areas
of salt domes in other parts of the world. Similar linear Strucﬂres

have been reproduced in model experiments (Tanner and Williams. 1968).



3. : Severe brecciationkdoes not seem to play en important‘roie‘in‘tﬁei_ef
more widespread evaporite diapirs. In the sympoeium "Diapirism\ahd~:
Diapirs" (Braunstein and 0'Br1en 1968) brecc1at10n is remarked upond“
~only once (in connection with the Spanlsh salt-diapirs). It would aEpear()Ss()
| that this phenomenon is a function of 1) the p1ast1c1ty of the
diapiric material, and 2) the space problem. With respect to the'g ¢
latter, some euthors have postulated that stress conditions are
essential to diapir initiation.(eg. Tanner and Williams, op.cit.).
The greater the degree of stress, the smaller the space prdblem
would become, and, one assumes, the lesser the degree of brecciation.
A variability in the stress pattern over a region would result in
varying degrees of space problem between individual diapirs, and
variability in the severity of the brecciation.

The mobility of the type of diapiric material present in South !
Australian diapirs is an unresolved problem. It is assumed that
brecciation is essential to the mobility of the mass. Tanner and
Williams (op.cit.) consider that under suitable conditions of

plasticity (governed by temperature and pressure?) sandstone would

flow in the same manner as salt. Gussow (1968) considers that |
plasticity (sufficient for diapiric injection) occurs for solids j
at only half their melting temperatures. With a depth of burial ;
of 15,000 to 20,000 feet aligh background temperature would be

regional, while igneous activity (perhaps governed itself by the

Pattern of basement faults) would provide localized centres of



critical temperature conditions to initiate plastic diapirism. '
The rock would ascend plastically until cooling restored its
brittleness. Further upward movement would result in brecciation;

the degree of brecciation being governed by the spaée problem.

While I am unable to comment upoﬁ‘the validify of Mr. Smith's
field-interpretation of certain outcrops as representing sedimentary%
and slump breccia, the presencé of such material would not preclude |
a diapiric origin for the structure as a whole. ‘Awprolqnged
exposure at the land surface (or sea bqttom) while the diapiric |
column was still acti&e would result.in the sub-aerial or sub-marine§
erosion and slumpiﬁg of the rising mound. The ”mﬁshroom” effect :
produced by a thick mantle of this type of material stretching away i
from the edges of diapirs, has been noted from salt diapirs (eg. ;
the Eienhausen Salt Dome, N.W. Germany). Whether this "mushrooming'
took place to any great extent with the Beltana Diapir during the |
Lower Cambrian can be implied from 1) a study of slump and sediment—?
afy breccia, and 2) a study of the nature of contacts wifh the rim-
rocks, and the steépness of the rim-rocks. Except along a part of
the southern margin where the contact is largely masked by Recent
creek alluvium, the country rock rimming the Beltana Diapir show 'é

steep to overturned dips compatible with diapiric movement rather

than mantling with slump debris. ) ; f
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ADDENDUM 1V

Leeson's comments do not negate any of the facts or difficulties
presented by me, nor alter any interpretations. There are many points
with which I do not agree but these issues are such as will not be
resolved in writing in Adelaide. Consequently the comments below

are confined to general matters, and not points of detail.

Leeson's comments seem most valuable as an expression of his
opinion that the complexity of the Beltana Complex can be accounted
for by one diapiric process. It seems to be on this point that the
most significant difference of opinion exists. My proposal is a

composite one, consisting of three main stages, namely:~-

(1) Initiation of a piercement feature by an emergent
fault block.

(2) Disturbance of cover rocks by processes including
gravity sliding and sedimentary re-distribution of

e OVER
—eore rocks.

(3) Deformation of the complex already formed, causing
diapiric remcbilisation of sediment brecciated chiefly
by the earlier fragmentary processes due to gravitat-
ional instability.

The composite interpretation relies upon three different
mechanisms, ©FEach is plausible independently, and the combination
is plausible collectively. All three mechanisms (and especially
the first two) are plausible in the context of the Adelaide
Geosyncline. There is definite supporting evidence for all three

mechanisms.

The composite interpretation considerably reduces problems

related to motivation, lubrication and room.

Most of the brecciation is attributed to lateral sliding effects
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causing unstressed pull-apart type breccias, or more advanced varieties

with fragments scattered throughout a reslurried dolomitic matrix.

Most of the uplift of older rocks amongst younger ones is
attributed to contemporaneous block faulting during Adeladean
sedimentation, augmented by relatively limited diapiric injection

during the Ordovician orogeny.

The drags evident around the Beltana complex are attributed to

diapiric movement during the Ordovician orogeny.
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418 25 30 25 456 30 20 45 17 25 25 55 7l2 20 3045 814 30 30 50 . see  reper < 77, 3 All samples -80 mesh fraction,
419 15 2525 45720 30 25 18 25 20 75 7l 20 30 40 813 25 30 40 . 6-9" deep
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’ LINE ' s s “110 20 15 S0 - aree <ot
O 18 20 35 IlI 45 15 S50
c 0 o ser t I
NTRBRE3338e9983¢99°93 502 30 20 30 12 20 20 45 repect 19
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SUMMARY
OBJECT:

TO EVALUATE BASE METAL MINERALISATION AT IRON BLOW, RED
RANGE AND BLACK FEATHER ON S.M.L. 170 AS RECOMMENDED IN
TECHNICAL REPORT NO.172

PRECIS:

Thirteen holes totalling 1458 feet were drilled to test for
base metal mineralisation in Proterozoic and Cambrian
Sediments on S.M.L. 170 in the Beltana area. Assays of drill
samples were completed in all cases for copper and in some
cases for lead and zinc.

CONCLUSIONS:

Although most of the holes drilled, particularly those at Red
Range and Black PFeather failed to reach full target depth
due to water or soft clay being encountered in the drill hole

causing either jamming of the drill rods or a considerable
decrease in the recovery of drill cuttings, the drilling has
probably been adequate for initial testing.

No mineralisation of economic significance was
encountered in any of the holes drilled, the best intersection
being 10 feet of 1.1% copper or 25 feet of 0.76% copper in
Iron Blow Centre West. At Red Range the highest zinc
contents were over 1.0% amdthe highest lead contents over

0.5%

RECOMMENDATIONS 3 ,
No additional drilling on this property can be recommended at

this time although further mapping might be justified at the
Iron Blow to augment the drilling results,

bt
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1-0 INTRODUCTION
As a consequence of recommendations made by W.D. Smith
in Technical Report No. 172, thirteen rotary percussion holes
totalling 1,458 feet were drilled in the Iron Blow, Red »
Range and Black PFeather localities on S.M.L. 170.
Drilling was performed by either an Ingersoll-Rand or

Gardner-Denver air-track mounted hammer drill cutting a

2% inch diameter hole. Splitting of drill cuttings was
carried out on site at usually 10 ft. intervals with a
small sample being taken and bagged for initial assaying
by A.LA.S. at the laboratories of McPhar Geophysics.

A1l samples were tested for copper but onl¥ those from Red
Range were examined for lead and zinc.

Logging of the drill cuttings was performed after the
completion of the drilling by washing a small sample from
each interval and storing the residue in clear plastic
tubes,

Details of the drilling and assaying along with a locality
plan of the drilling are includéd at the end of this report.



100

2-0 TRON BLOW
Five holes were drilled at Iron Blow in a zone of highly

leached limonitic rocks at the western edge of the Beltana
complex. Two of the holes reached target depth. All holes
were probably completed in clay Jjust above the water table.
Assays results for the drill cuttings apart from one inter-
section in Iron Blow Centre West were anomalous for copper
(c.f. Soil Sampling Technical Report No. 172, Table 13) but at
grades well below economic interest.
2-1 IRON BLOW FAR NORTH
This hole was drilled to a depth of 168 feet before
stopping in wet clay. Assay values for copper are anomalous

only and show a slight overall increase with depth.
2-2 IRON BLOW NORTH

Drilling of this hole ceased at 95 feet when water in the
hole prevented an adequate recovery of drill cuttings. Assay

values essentially range from 85 p.p.m. to 620 p.p.m. copper,
except for higher values in the first twenty feet probably due
to surface secondary enrichment.
2-3 IRON BLOW CENTRE WEST

Assay values in the hole which was drilled to 110 feet are
considerably higher than for the other holes at Iron Blow. One
10 ft. intersection assayed 1.10% copper inside a broader zone
of mineralisation averaging 0.76% copper over 25 feet or 0.58%
copper over 35 feet. The final ten feet in the hole averaged
0.18% copper.
2-4 IRON BLOW CENTRE EAST

Slight surface enrichment in this hole is indicated by an
assay value of 0.18% copper in the first ten feet.
2-5 IRON BLOW SOUTH

Assay results for this hole are background only, apart
from some slightly anomalous values in the first thirty feet.
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- 3~0 RED RANGE
Two holes were drilled at Red Range to test a limonitic
(gossanous) zone near the base of the Ajax Limestone. Although
some visible copper mineralisation occurs along this zone,
assays for copper, lead and zinc from soil samples were not
considered anomalous.,

Both holes reached only just over 100 feet which is below
target depth. Assay values are average for . this unit or only
slightly above average.

3-1 RED RANGE NORTH
Copper values range from about 100 p.p.m. to about 500

PeP.fi. with most values being in the range 100 to 300 p.p.u.
Lead and zinc values vary from 450 p.p.m. to 5200 p.p.m. and
240 p.p.m. to 12,000 p.p.m. respectively.

These values do not vary greatly from those obtained in
gossanous zones near the base of the Ajax Limestone elsewhere
in the Flinders Ranges. For example, bulk samples collected
from pits by Mines Exploration north of Bunyeroo Gorge assayed
up to 9,500 p.p.w. zine and 1500 p.p.m. lead.

3-2 RED RANGE SQUTH
Apart from an assay of 0.12% copper in the first ten

feet of this hole, copper values are similar to Red Range
North. The assay data for lead and zinc is of a similar
order of magnitude although maximum values are not so great.

In both holes the lead-zinc content seems to be related
to the abundance of manganese oxides in the dolomite.
Presence of the oxides in the quartzite intersections is
probably due to contamination.
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4-0 BLACK FEATHER GROUP
All six holes drilled in this region failed to reach

target depth due to difficulties encountered in drilling wet
clay at depths of about 100 feet. Failure to reach target
depth is probably of more significance in some holes than in
others.

Mineralisation intersected was negligible apart from the
Black Feather hole which averaged 0.62% copper over sixty five
feet, suggesting surface enrichment from a low grade source.

Further assessment of the rather interpretive nature of
the mineralisation in the Black Feather Group can probably be

made as a result of the drilling. Mireralisation at Harvey's
Return Mine, Black Feather and the Enterprise Mine is thought
to be fault controlled while at Walter's and Six Mile Claim it
could be stratiform or again structurally controlled.
4-1 HARVEY'S RETURN MINE

Drilling reached a depth of 120 feet and probably passed

into the supposed fault zone. The highest assay value was
however only 200 p.p.m., copper with most other values less
than half the amount.
4-2 BLACK FELTHER

Although drilled to only 65 feet, which is well "above
target depth of about 150 feet, this hole averaged 0.62%
copper.

4-3 ENTERPRISE MINE

Two holes were drilled at the Enterprise Mine and both
reached a depth of only 90 feet which is about 60 feet above
target depth. In both cases the bottom of the hole may just
have reached the projected fault zone, Assay values in both

holes were similar, averaging about 100 p.p.m.

4-4 WALTER'S MINE
The drill hole at Walter's Mine failed to intersect
mineralisation of either stratiform or epigenetic origin.

Assay values were mainly below 100 p.p.m. with a maximum of
300 p.p.m. copper,
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4-5 SIX MILE CLAIM

Drilling at Six Mile Claim was again negative
(c.f. Walter's Mine) with the highest assay values less
than 100 p.p.m. cOopper.
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DRILL HOLE: TRON RIOW FAR NORTH (T8FN)

LOCATION : NEAR THE IRON BLOW PROSPECT IN THE VICINITY OF
LONG. 138° 20', LAT. 30° 49' (See plan)

T 80 o
RS W Fe.g

DEPTH AND DIRECTION: 168 FEET AT -54° BEARING 098° M.

SEMPLE Footage (ft.) % Assay Data Geological
Recove
NUMBER From To Interval ery Cu p.p.m. Log

728 0 - 10 10 55 55 Red-Brovwn Sand-

9 10 -~ 20 10 65 40 stone with
Limonite

730 20 - 30 10 70 50 g
1 30 - 40 10 75 85
2 40 - 50 10 70 120 )
3 50 -~ 60 10 75 90 g Brown, yellow
4 60 - 70 10 70 180 and red silt-
5 70 - 80 10 65 120 ) stones, some
6 80 - 90 10 65 95 quartz grains
1 90 ~-100 10 70 100 and Limonite
8 100 -~110 10 70 150
9 110 ~120 10 70 150

740 }20 ~130 10 25 480 %
1 30 =140 10 5 410
2 130 -150 10 70 430 Jorom B er
3 150 =160 10 60 260 3 S9ltston -
4 160 =165, 5 5 330 e.thl b es

745 165 -168 3 10 280 with a high

proportion of
Limonite

WATER: Wet clay at bottom of hole

[
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DRILL HOLE: IRON BLOW NORTH (T BN)

LOCATION: NEAR THE IRON BLOW PROSPECT IN THE VICINITY
. OF LONG. 138° 20°', LAT. 30° 49* (See plan)

DEPTH AND DIRECTION: 95 FEET AT -54° BEARING 100° M.

Qs Pootage (ft.) % - Assay Data Geological
SAMPLE Recov—~ Cu p.p.m. Lo
NUMBER From To Interval ery : g
746 0 -1 -~ 10 65 1500 Ferruginous
o Siltstone
7 10 - 20 - 10 65 840 )
8 20 - 30 10 65 110 )
9 30 - 40 10 65 130 )
750 40 - 45 5 55 85 g Purple or Cream
1 45 - 50 5 55 120 ) coloured Dolomite ?
2 50 - 60 10 60 300 ) Siltstones
3 60 -~ 70 10 55 210 ) Fragments of
4 70 - 75 5 70 620 ; Carbonate, quartz
5 75 - 80 5 70 470 ) and heavy minerals
6 80 -~ 85 5 40 300
7 85 - 90 5 65 170
758 90 - 95 5 40 260

WATER: Mud at 95 ft.

o

%
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DRILL HOLE: IRON BLOW CENTRE WEST. (IBCw)

LOCATION: NEAR THE IRON BLOW PROSPECT IN THE VICINITY
- OF LONG. 138%° 20', LAT. 30° 49° (See plan)

DEPTH AND DIRECTION: 110 FEET AT -59° BEARING 085°M.

Qs Footage (£ft.) % Assay Data Geological
SAMPLE Recov-
NUMBER From To Interval ery Cu p.p.o. Log
759 0 - 10 10 50 230 ) Purple Weathered
760 10 - 20 10 65 270 ) Siltstones
3 ”§8”” 20 10 38 13000 % Purple and pale
B Weathering Silt-
3 40 ~-45.. 2 22 2600 ) stones with
4 45 - 50 Z 25 1700 Malachite
5 50 - 55 5 70 1100 )
6 55 -~ 60 5 100 860 ) Weathered cream,
7 60 - 70 10 60 760 ) red, yellow,
8 70 - 80 10 55 450 ) purple and brown
9 80 -~ 90 10 60 520 ) Siltstones
770 90 -~100 10 60 510 ) (Dolomitic.%)
771 100 -110 10 - 1800 Siltstones;
Specks of
Malachite
£ R “5?
WATER:  Mud at 110 ft., O

A2
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DRILL HOLE: IRON BLOW CENTRE EAST (I BCE)

LOCATION: NEAR THE TRON BLOW PROSPECT IN THE VICINITY OF
LONG. 138° 20', ILAT. 30° 49' (See plan)

DEPTH AND DIRECTION: 125 FEET AT -60° BEARING 101° M.

Qs Footage (ft.) % Assay Data Geological
SAMPLE Recove
NUMBER TFrom To Interval ery Cu p.p.m. Log
T72 0 - 10 10 45 — 1800 g Weathered iron
3 10 - 20 10 50 870 stained siltstones
4 20 - 30 10 65 640 ) and quartz sand.
5 30 - 40 10 65 670 g Minor iron and
6 40 - 50 10 70 — 1200 Manganese oxides
2 s T 50 - 60 - 10 75 560 )
“ 860 - 70 10 70 60 ) Mainly purple
9 70 - 80 10 70 65 stained
780 80 - 90 10 75 50 Dolomitic ?, Silt-
1 g0 -~ 100 10 75 90 stones and fine
2 100 - 110 10 65 50 Sandstones. Quartz
3 110 - 120 10 70 T0 sand and minor
784 120 - 125 5 55 240 Carbonate.

Rare Iron Oxides.

WATER : Wet clay at bottom of hole.
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DRILL HOLB: IRON BLOW SOUTH ( I8S)

LOCATION s NEAR THE IRON BLOW PROSPECT IN THE VICINITY OF
LONG. 138° 20*', LAT. 30° 49' (See plan)

DEPTH AND DIRECTION: 180 FEET AT -53° BEARING 098° M.

gEMPLE Footage (ft.) Rﬁcov— Assay Data Geological
'NUMBER From To Interval ery  O% PePefe Log
765 0 - 10 10 60 260 ) Iron stained quartz
6 10 - 20 10 70 410 ) sand and fine sand-
7 20 - 30 10 80 _ 310 ) stone. Re-cemented
8 30 - 40 10 95 70 ) fragments.
9 40 - 50 10 80 55 )
790 50 - 60 10 95 60 )
1 60 - 70 10 90 35
2 70 - 80 10 90 45
3 80 -~ 85 5 80 40
4 85 - 90 5 95 35 Purple coloured
5 90 - 95 5 70 35 Dolomitic Siltstone
6 95 -~ 100 5 100 25 with pink or
7 100 - 105 5 65 30 brownish dolomite.
8 105 - 110 5 90 25 g
9 110 - 120 10 85 40 Minor Quartz Sand
800 120 - 130 10 80 30 )
1 130 - 140 10 95 45 g
2 140 - 145 5 25 45
3 145 - 150 5 100 30 )
4 150 - 160 10 80 25 )
5 160 - 170 10 95 45 )
o6 170 - 180 10 65 25 )
WATER s Bottom of hole in wet clay.
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DRILL HOLE:  RED RANGE NORTH  (RR~)

LOCATION:: IN THE VICINITY OF LONG.138° 21°¢
LAT. 30° 53*' (See plan) 2§

v it
DEPTH AND DIRECTION OF HOLE: 110 FEET AT ~60° bearing 095°M.

S : —
-Sg;ﬂple Footage (ft.) R%cov— AE:S&_V Data Pepolle Geological
Number From To Interval epry Cu Pb  Zn Log
CoT 0 -10 10 "0 100 1200 9100
B 10 -20 -+ 10 65 100 1400 12000 )lianganiferous
9 20 =30 10 80 200 1400 8000 Dolonite
810 30 =40 10 70 300 3400 56003
1 40 =50 ...~ 10 65 300 5200 3600
2 50 -60 10 50 500 3000 48003 Sandy
3 60 65 —= 5 20 300 1500 5900) Manganiferous
4 65 =70 5 65 500 3300 2900)  Dolomite
Z 70 —55 5 35 200 1%00 820
75 =00 5 55 100 1100 440 .
7 80 -85 5 20 100 1000 350 Mangig;£§r°us
8 85 -90 5 20 200 1200 310 ; Sand -
-9 90 -100 10 35 100 1200 390
820 100 -=110 10 35 *100 450 240 )
22 ™
WATER: Wet clay at bottom of hole.

* Denotes less than.

g
%\

0
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DRILL HOLE: RED RANGE SOUTH (RRS3)

LOCATION : IN THE VICINITY OF LONG. 138° 21
LAT. 30° 54' (See plan)

i
DEPTH AND DIRECTION OF HOLE: 105 FEET AT -~60° bearing 090°M.

' o . %
gimple Footage (ft.) Recov- A§§§¥;Q§£§“E*E@%610gical
Number From To Interval S Cu Pb ZIn Log
821 0 - 10 10 50 1200 900 5000) Manganiferous
2 10 - 20 10 70 800 660 3800) Dolomite
3 20 -~ 30 10 60 400 640 2300 )
4 30 - 40 10 45 600 1300 3000 )
5 40 - 50 10... . 85 500 1000 2900 gSandy
6 50 - 60 10 70 200 390 900 )Manganiferous
7 60 - 70 10 70 100 370 550 ) Dolomite
8 70 - 80 10 65 *100 370  600)
9 80 - 90 10 55 *100 380 820) Fine
830 90 - 100 10 50 200 440 2000) Quartz
831 100 - 105 5 20 200 450 2100) Sande Some
2 Manganese
OXides .
WATER 3 -

¥ Denotes less than.

i ST 7

iz_‘z A
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DRILL HOLE: HARVEY'S RETURN MINE

LOCATION: IN THE VICINITY OF LONG. 1380 24
LAT., 30° 52°' (See plan) -
97

DEPTH AND DIRECTION OF DRILLING: 120 FEET AT -60° bearing09%M.

Qs Footage (ft.) Récov Assay Data Geological
Sample or - Cu p.p.m. Log
Number From To Interval ¥
100 8 0 - 10 10 50 0.02
~ 9 10 - 20 10 70 %0.01 § ﬁilihe a
0 20 - 30 10 75 *0.01 ) Spotes
1 30 - 40 10 80 *0.01 ) ohe
2 40 - 50 10 80 *0.01 )
.3 50 - 60 10 85 0.02 g Blue-Grey
4 60 - 70 10 80 0.01 Shales
5 70 - 80 10 80 *0.01
6 80 - 90 10 90 *0.01 Purple
7 90 - 100 10 85 *0,01 Shales
-8 100 - 110 10 85 *0.01
9 110 - 120 10 65 *0.01 Purple Shale
with vein
Quartz

WATER Water at 115 feet.

* Denotes less than



DRILL HOLE: BLACK FEATHER (B-F)
LOCATION: IN THE VICINITY OF LONG. 1380 24°
LAT, 300 53* (See plan) .w

. 993

DEPTH AND DIRECTION OF DRILLING: 65 FEET AT -60° BEARING 092°M.

Qs Footage (ft.) % Assay Data Geological
SAMPLE Recov- o Log
NUMBER From To Interval ery U PePoll.
1020 0 - 10 10 65 0.03 Purple Shale
T“g“” 10 - 20 10 . 80 0.77 )
2 20 - 30 10 - 100 0.78 )
3 30 - 40 10 + 100 0.78 ) Purple Shales
4 40 - 50 10 . 100 0.54 with Dolomite
5 50 - 60 10 - 100 0.58 vein quartz and
6 60 -~ 65 5 30 1.04 traces of
‘ ) Malachite
WATER s Hole dry.

AVERAGE 0.62%  Copper
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DRILL HOLE: ENTERPRISE MINE NO. 2 (EM?)

LOCATION:: 25 FEET SOUTH OF ENTERFPRISE MINE NO. 1.

DEPTH AND DIRECTION OF DRILLING: 90 FEET AT —-60°BEARING 094°M.

Qs Footage (ft.) % Assay Data Geological
SAMPLE Recov- cu
NUMBER From To Interval ery P.p.m. Log
1036 0 - 10 10 75 *0,01 g
g 10 - 20 10 90 %0,01
. 20 - 30 10 95 0.01
9 30 - 40 10 100 *0.01 § furple
40 40 -~ 50 10 95 0.02
1 50 - 60 10 95 0.02
2 60 - 70 10 90 *0.01 )
3 70 - 80 10 95 0.02 )
4 80 - 90 10 70 0.02 )

WATER : Soft clay at bottom of hole.
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DRILL HOLE: ENTERPRISE MINE No. 1  (EMD)
LOCATION IN THE VICINITY OF LONG.138° 24¢

LAT. 300 53' (See plan) %

DEPTH AND DIRECTION OF DRILLING: 90 FEET AT-60° BEARING 094°M.

% Assay Data Geological
Qs Footage (ft.) Re cov— | Lo
Sample ery Cu p.p.ie.

Number From To Interval

1027 0 - 10 10 60 *0.,01 )
8 10 - 20 10 80 *0,01 ;
9 20 - 30 10 85 0.01
30 30 - 40 10 85 0.02 )
1 40 - 50 10 85 0.01 ; Purple
2 50 - 60 10 80 0.05 Shales
3 60 - 70 10 95 *0,01 g
4 70 - 80 10 80 0.02
5 80 - 90 10 20 *0,01
WATER : Bottom of hole in soft clay.

¥ Denotes less than
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DRILL HOLE: WALTER'S MINE

LOCATION: IN THE VICINITY OF LONG. 1380 24¢
LAT. 300 54‘ (See plan) w —E
s Ao

DEPTH AND DIRECTION OF DRILLING: 90 FEET AT -60° BEARING 094M,

Qs Footage (ft.) % Assay Data Geological

SAMPLE R§§°V’ Ou p.p.m. Log
NUMBER From To Interval ¥

1045 0 - 10 10 ‘60 *0.01 )
6 10 - 15 5 85 *0.01 )
T 15 - 20 5 95 *0.01 g
8. 20 -~ 25 5 75 0.01
9 25 - 30 5 95 0.01 ) ,
50 30 - 40 10 go 0.02 ; Purple
1 40 - 50 10 0 0.03
2 50 -60 10 75 *0.01 ) Shales
3 60 - 70 10 75 *0,01 )
4 70 - 80 10 75 *0,01 )
5 80 - 90 10 50 *0.01 )
WATER: Bottom of hole in soft clay.

* Denotes less than.
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DRILL HOLE: SIX MILE CLAIM  ( SMc)
LOCATION: IN THE VICINITY OF LONG,138° 24°

LAT. 30° 54' (See plan)

DEPTH AND DIRECTION OF DRILLING: 110 FT. AT -60° BEARING 093° M.

QS Footage (ft.) % Assay Data Geological
SAMPLE Recov- T
NUMBER From To Interval ery ~ OR P.P.m. Log
1056 0 - 10 10 40 *0,01 g
7 10 - 20 10 5 *0,01
8 20 - 30 10 80 *0,01 )
9 30 -« 40 10 gO *0.01 §
60 40 - 50 10 5 *0.01
1 50 - 60 10 80 *0.01 Purple
2 60 - 70 10 80 0,01 ; Shagles
3 70 -~ 80 10 85 *0.01
4 80 - 90 10 85 *0,.01 )
5 90 -~ 100 10 80 *0.01 )
6 100 - 110 10 70 *0,01 )

WATER: Water in hole at 110 ft.

* Denotes less than.
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