
..• ..J

\..i. J

EXPLORATION REPORT OF MI'. BISCHOFF EXTENDED

VARATAH. TAS1~lANIA

f'or

AHERFOYLE TIN D:EVELOPMENT PARTNERSHIP

by

K.R. GL'l.SSON & ::!:. ESHUYS

August 1966

213001



CON TEN T S

213002

1. INTRODUCTION

2. REVIE,r OF EARLIER VORK

J. GEOLOGICAL 11A.PPING

• 4. STRATIGRAPHY & CORc'ELATION

5. STHUCTURE

6. GEOPHYSICAL INVESTIGATION

7. DHILL HOLES BJ AND B4

8. CONCLUSIONS

9. RECONHENDATIONS

• 10. REFERENCES .



PLANS & SECTIONS

I. B-oSJ-G Contour Plan

~. B-061-G Faot Plan

". B-062-G Fact Plan

4. B-063-G Fact Plan Including UIG VTork:l.ngs

6. B-064AG Underground Workings

6. B-064BG Underground Workings

'1. B-06S..G Interpretation Plan

8. B-066-G Interpretation Plan

9. B-067-G Long Section, tbrO~ OOUIP' B'
10. B-068-G Long Section, throug~ ool1lt.z' B4

• II. B-069-G Long Section AB

I~. B-070-G S.P. Survey

I-S. :a-071-G Long Section A

14, :a-072-G Long Seetion B

1$. :a-07J-G Long Section C

Ib.B-074-G Long Section D

/7. B-075-G Long Section E

•

213003



•

•

213004

EXPLORATION REPORT ON Ml'. BISCHOFF EXTENDED

This report oovers the same area as mapped by D. Anderson

during April 1965. Full use was made of Anderson's mapping

which was checked as often as possible.

Detailed mapping was oarried out to determine more accurately

the structure of the area with the added information of

diamond drill holes B3 and B4 which were unsuccessful in

striking lode material•

The object of the field mapping was to try and trace definite

stratigraphic units across the area. In order to facilitate

the mapping two long tracks were dozed out to try and obtain

additional readings on rock contacts. In general the dozing

of the upper track gave some good exposures but the dozing

of the lower section failed to reach bedrock except at

isolated points. A fire that swept through the area allowed

a good deal more freedom in mapping and enabled rock bounda­

ries to be followed with more certainty.

It was decided to run some geophysical traverses (self

potential) across the area to determine the contact between

the black shales and overlying quartzites and white shales.

The results obtained from the point of view of defining the

contact were disappointing but they did reveal the main

fault pattern and have been of great asoistance in the

geological interpretation. There is still some doubt as

to Whether the self potential equipment was functioning

correctly at all times but it is doubtful if a re-run of

the traverses would be justified.

It should be noted that a considerable amount of surveying

was carried out enabling a contour map to be prepared and

true sections to be drawn
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2.

2. REVIEU OF EARLIER HORK

The investigation on the Mount 3ischoff area for the

Aberfoyle Tin Partnership commenced in January 1963 when

Anderson & Hopwood (geologists) carried out a structural

analyses of the Mt. Bischoff workings and extended this to

include the Giblin and North Valley areas. This work was

reported in February 1963 by Hopwood & Anderson (1). In

this paper and accompany.t.ag plans and secti.ons the authors

indicated the complexity of the folding, which they believed

could be simplified by analyses of small sub-areas. The

main feature that caue forward was the postulation of a

major north south fault which had downthrown the sediments

to the west which implied the main lode horizon (dolomite)

~ existed at depth in the Aberfoyle Tin Partnership area.

•

They established a stratigraphic sequence for the sediments

in the main Mt. Bischoff old workings, which consist of

alternating shales and quartzites, with a dolomite layer

representing the lode horizon. This dolomite horizon, the

locus for ore replacement, had been recognised by Reid (2)

and its structural position to the south had been inferred

by Knight{3) as the logical position for future exploration.

Both Reid and Knight were of tho opinion that the dolomite

horizon did not continue to the west, due to erosion, but

Hopwood & Anderson's postulation of a major fault would allow

the lode horizon to be non outcropping and lying at depth

in the western section of Mt. Bischoff area. They recom­

mended that additional work was required to check the

structures to the west and south west of the major fault

and also further exploration to ascertain if ·the dolomite

band outcropped.

In February 1964 Glasson (4) r,oviewed the exploration

carried out both on the No. 6 level of the Mt. Bischoff

extended area and the regional ~lapping which had boen

carried out that summer. He indicated that since the

dolomite bed could not be located to the west of the fault

and the stratigraphic sequence proposed by Anderson &

Hopwood seemed to be valid, then drilling froD the No. 6

ad:Lt should be undertaken to check the stratigraphic

sequence at depth. It was expected that this drilling
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would prove or disprove the existence of the dolomite

horis~n at depth, prOVided that the hole ~~naged to pene­

trate a section fee of porphry intrusions.

SUbsequently drilling commenced. Hole No. B1 was abandoned

due to the drilling contractors error but B? was drilled

and failed to intersect either the dolomite horizon or

signifioant mineralisation. The hole remained in white

shales and quartzites and it was decided to discontinue

drilling until further structural analyses had been made,

a recornJ:lendation previous 1y made by Hopwood & Anderson (l).

In April 1965 Anderson carried out a detailed structural

analyses of the Mt. 3ischoff extended area. He divided

the area into fifteen sub-areas. He indicated that drill

Hole B2 had been drilled in sub-area 6 and the azimuth of

the hole was parallel to the axial plane and hence followed

down the plunge of the fold. Such a position would make

the testing of the stratigraphic column difficult as the

hole would intersect a very limited number of stratigraphic

units. As a result of his study he suggested three drill

holes which could be sited to crose the limb of the folds

at the best angles to obtain intereections on the strati­

graphic sequence.

Two of these drill holes were drilled and the results are

shown on the geological sections (Plan Hos. 67 and 68)

attached hereto. Drill hole B3 drilled near the portal

position of No. 6 adit gave a very good sequence of inter­

sections but re~~ined in the quartzites and white shale

sequence and failed to locate either dolomite or black

shale. Drill hole B4 remained within the black shales

throuehout its entire length and failed te intersect any

dolomite horizon. The results of this drilling is dis­

cussed in more detail in a later section of this Report

Drilling was again stopped on the completion of Hole 34

and the results of the mapping and geophysical investiga­

tions carried out during the early part of 1966 are now

dealt with.
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3. GEOLOGICAL HAPPING

r~pping was carried out on a scale o~ 40 ~oet equals one

inch using closed survey traverse and stadia. The

information thus obtained was compiled and reduced to fact

plans on a scale of one hundred feet equa~one inoh.

Copies o~ these fact plans are attached to this report vide

plans 61, 62 and 63. On these plans the strike and dip

infornation obtained by Anderson (1965) has been inoorporated.

These plans are essentially outcrop plans and a glance at

them is sufficient to indicate tho limited amount of infor­

mation that can be obtained even with tho assistanoe of

dozing and costeaning•

For anyone unfamiliar with the topography plan 53 should

be viewed in conjunction with plan 62, where it will be

observed that there is some 600 feet of vertical relief

between the northern and southern limits of the sheet.

The steep terrain with pronounced rock creep and talus slopes,

coupled with dense veg.tation shows some of the difficulties

associated with geological mapping.

It will be noted that only threo rock types have been

differentiated in the geological mapping, these are white

clay sl~les, quartzites and black shales. These quartZite

bands are adopted as marker units, but tho thickness of the

intervening white shales does not re::lain constant •

4. STPJ~TIGnAP;:;Y AND COP-RELATION

From Anderson's mapping there are two quartzite units in

the vicinity of the No. 6 adit portal. As a result of the

bush fires during the SUI:1r.ler ::lOnths of 1966 these units can

be traced westward with all~ost continuous outcrop. A third

quartzite unit occurs to the immediate north of drill

site B4.

These quartzites are separated by white clay shales of

variable thickness, as mentioned earlier. It is possible

to trace these quartzite units across the area and from

these the overall structure has been interpreted, see

figure 65, 66 and 67.
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The black shales outcrop in a large area to the south and

south west, underlying the quartzite and whito shale units.

The black shales outcrop to the east in the Thompson worxings

and these are believed to belong to the same unit.

Thus the stratigraphic column consists o~ repetition of

white clay shales and quartzite units underlain by black

shales.

This sequence does not correlate with any particular sequence

mapped by hopwood & lmderson (1) in the Mt. Bischoff workings.

It is, therefore, very difficult to ascertain whether the

sequence is above or below the dolomite in the open cut.

Hopwood & Anderson speaking of the stratigraphy noted :-

"Lateral discontinuity of heds and abrupt facies
changes evident in hand specimen and single con­
tinuous exposures will be typical of the whole
sequence. This combined with the monotony of
the sequence causes difficulty in the definition
of the stratigraphic units. However, the sub­
division of the sequence given is workable within
the nine area, although it would be difficult to
extend for any distance in the absence of contin­
uous exposure or across major faults l1 •

Hopwood & Anderson's stratigraphic column is now restated

and given unit numbers in order to correlate the two areas.

Group
A

Top

White shales, finely bedded, numerous sedi­
mentary structures.

Thick bedded quartZite, numerous fino shale
layers

clliite shales and thin bedded quartzites

Black shales and thin bedded quartzite (With
occasional white s. "les)

Dolonite unit

Quartzite massive, fine grained

White quartzite and shales

~Bssive quartZite (occasional shales)

Bedded quartzite and black shales

'1llickness

(70 '+) 9

( 120 ' ) 8

( 120' ) 7
(200-

240) 6

( 150 ' ) 5
( 70') 4

(250 I) 3
(300 I) 2

(300 '+) 1

From an examination of the stratigraphic sequenco it is

clear that it can be devided into two groups, Group A

comprising units 1-4 are black shales overlain by quart­

zites and white clay shales and Group 3, units 6-9 are a

similar sequence.
. .• /6
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In the present mapping fu~d interpretation a thickness of

600'~ has been obtained for the white shale quartzite

sequence which is Lluch thicker than the JOO' obtained by

Hopwood & Anderson for Group B, but close to their group

A sequence of 620'. This would perhaps indicate that the

sequence obtained by the recent field napping is the

equiv2lent to the rocks below the dolomite horizon ~~d

hence the "lode horizon" has been eroded away. However,

•

•

inspection of Ho~~ood & Anderson's nap shows that they have

placed the black shales at Thonpson workings above the

dolomite horizon. These sane black shales have been

correlated with the black shales in the Mt. Bischoff

extended area. This then raises the point as to whether

Hopwood & Anderson's original stratigraphic sequence was

correct, i.e. the possibility that the black shales in the

Group A represent the only black Shale horizon and black

shales at the case of Group E are in fact not a true black

shale horizon.

From discussion with geologist on the fie14 and this merely

on a general basis, two itens seem of considerable interest.

(a) The drilling progranne of ComBta~fhas not
intersected significant black shales above
the lode horizon.

(0) After they have drilled below the orebody
and into the black shales they have remained
in black shales for the root of the drilling
a figure of 300' was mentioned •

Certainly the thickness of black shales intersected by the

drilling in B4 is far in excess of that postulated by

Hopwood & Anderson for the overwallblaok shales, i.e. 200'

240'. It would appear that even allowing for repetition

by folding and faulting at least 500 feet of black shales

have beon penetrated in B4.

It is also fairly clear that the dolocite horizon probably

lies not far above the black shale horizon and there hardly

seems to be rOOD to fit in the 600' of quartzite and white

clay shales postulated by Hopwood & Anderson between the

dolomite and the black shales.

•.• /7
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Has there been a tremendous facies change in the two areas

and if so would this eliminate the li1;1ihood of the dolm;]ite

horizon continuing into the Ht. 3ischoff extended area3

This soens doubtful although not disoarded as a possibility.

It is oore likely that the folding and faulting within the

Mt. Bischoff area has confused the stratographic interpreta­

tion and wh~l&t obviously some of the quartzite units have

become shales due to facies variation, the interpretation that

the dolooite lies above the black shales of Group A is valid,

and its absence could only be proved if a drill hole pene­

trated through the quartzite and white clay sequence and

intersected black shales at a non faulted contact.

At this stage reference is r~de to plan 67, the section

showing the interpretation for drill hole B3. The deepening

of this drill hole would enable a test to be made of the

sequence provided that the black shales were intersected

abOVe the projected fault Fl.

It is proposed that additional mapping be carried out to try

and equate unit 9 and unit 3 of Hopwood & Anderson's strati-

graphic sequence. ~oth of these units have distinct bands

(500 S. and 3.500W) ano
around the No. 6 portal

•
containing sedimontary breccia horizon, arm if these can be

equated then it is obvious that Groups A and B are probably

equivalent and the exact position of the dolomite (units)

oust be re-established •

5. STRUCTURE

In the present programoe of oapping and interpretation

(see figs. 65 and 66) a l:l8.jor ~J.l!.". stri2dng fault (Fl)

dipping to the N.N.E. has been established. The fault has

been observed on the ground in a number of places and has

been extrapolated in the sections froD the geophysical

results. This fault Ims a largo shove component with

the north block moving west approximately 1,000 ft.

This movement is established by inspection of the large

anticline shown in the black shales south of the fault

the anticline in the quartzites

position (I,OOON 3,300W).
(l,OOON 3,300W)

Sinilarly the najor syncline north of the fault at 500N and

2,200W) has bean D0ved in respect:to the faulted syncline

... /8
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8.

at 1,0008 and 2,200W. It is not clear if the vertical

!~ovement is constant but on section E (viele plan 75 the

vertical nove~ent has been interpreted from the black slliqle

white shale contact as being 350' north block up. In other

words this is a thrust fault with a substantial shove coo­

ponent. The present study did not seek to establish fresh

structural statistical data, and the oa~n axial plane trends

established by Andersen (1965) have been used. The

significant feature that the plunge reversals reveal is,

north of the thrust fault (Fl) the plunges are to the south,

and south af the thrust the plunge is towards the nortb.

This again eophasises the amount of drag associated with

this fault. It also throws considerable light on the

relationship between the large nucber of sub-areas estab­

lished by Anderson and the faulting. A nuober of north

striking and west dipping faults have been established

either froo surface outcrop or extrapolating fron the

geophysical work, and these can be seen on interpretation

sheet 65. Another fault of conoiderable interest especially

relative to Iiopwood & Anc:erson's napping, is the fault

striking N.E. extending from 1,200 8 and 2,500W to 500N

and 1,500W. This fault brings the black shales against

the overlying quartzite and white shales and represents

the sheared out limb of a major syncline. Across the main

north south fault of HOp"lood & lUlderson it would seeD to

swing to a E,I"E, strike direction passing to the south of

the "Gossan Face workings". Fron a study of section

"J-K" of Hopwood & Anderson this appears to be a reverse fault

south block up 200 feet. A siuilar overthrust movement is

postulated for the fault in the area just napped, but the

vertical movenent has not been established.

Within the area L~pped in the current prograL~e strikes

and dips of the sedioents are highly irregular indicating

an intensity of folding and faulting which is not apparent

when viewing interpretation plans 65 and 66. However,

the main trends of folding have axial planes trending to

the N,E. which contrast with the general east~est trend

in the nain Ht. Bischoff old workings. Thus the main

fault postulated by Hopwood & Anderson on the western

li8it of the Mt. Bischoff open cut does appear to represent

a major structural warp in terns cf trend of fold axis,

This is true in terns of broad structure rather than detail

individual sub-areas established by Anderson (1965) •

... /9
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It should be noted that many of the faults contain some

vein type sulphide mineralisation and this has been of

assistance in the interpretation of the ,geophysical results.

6. GEOPHYSICAL IIWESTIGATION

It was decided to carry out a limited programoe of geophynical

investigation using the self potential method. This ,~as

adopted with the idea of establishing geological boundaries

rather than tryinc to find mineralisation. As ment:Loned

earlier it was expected that there would be a definite

change in potential between the blac:' shales and the over­

lying rock types. Elowever, due to steep terrain and

possible limited oxidation this proved to be an incorrect

• assumption. The major faults obviously per,,,it oxidation

along their planes and the results were of great benefit in

following and interpreting the fault pattern. No magneto­

meter work was undertaken as it was not expected to yield

significant results since the rocks are essentially non

magnetic and the target sought would be non outcropping

and beyonet the range of a ma§;netometer. r(

•
The self potential investigation initially comprised five

lines on a bearing of N20E and having Q length of approxi­

mately 2,500 ft with a spacing of 500 feet between lines.

The lines were pegged at 50' intervals and were accurately

surveyed and profiles drawn. Subsequently four additional

lines were run between these lines and these had an average

length of 1,500'. The location of the stations are shown

on fact plan 61 and geophysical interpretation plan 70.

The field observaticns were made by 3. Eshuys and the

reductions and intorpretations carried out by D. FalveY.

On Fig. 70 the contouring of the results are shown as

interpreted by D. Falvey. At that time it was thought

that the variation in the potential was due to change

in rock type and some of the trends of the black shale

quartzite contact can be observed when this plan is super­

imposed on interpretation plan No. 65. However, when

••• /10
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the main section lines were dra,m for lines A-E (see Figa

71-75 inclusive) the relationship between the large anomalies

and faulting became obvious. On sheets 71-7, sections were

constructed showing the following :-

(a) Geological fact section.

(b) Geological interpretation section.

(c) Profile of self potential results.

Although sections were constructed for the inte~ediate

lines these have not been incorporated in this report.

3ecause of the steopness of the terrain and the difficulties

of obtaining good contact with the porous pots it is

enwhasised that the corrected readings for the geophysical

results shown on the profiles ~y still require small

modifications. However, at this stage it is our considered

opinion that the trends shown are relatively correct and

have supplied the inforI:Jation required for interpretation

of the structural pattern. It is obvious that still closer

spacing of lines could be carried out to more accurately

define certain faults, but the difficulties associated with the

terrain and the cost involved in clearing and surveying the

lines does not warrant it.

7. DRILL EOLES B:3 AIm B4

These two drill holes were reeonwended by Anderson at the

completion of his structural study in 1965. The drill holes

are shown on interpretation sections 67 and 68.

It will be observed from an examination of section 67 that

Anderson's structural interpretation of the sub-area was

correct and the drill 33 passed through the lir.lb of the

structure as required. However, the drill remained in

quartzite and white clay shales throughout its length and

f'aiJ.ed to intersect the dolomite horizon. At the present

time this hole warrants deepening, provided the dolomite

li~> above the black shales. If' there was no doubt about

tne stratigraphic sequence a recommendation would be

made to deepen this hole without further geo18gical work•

••• /11
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It will be noted that the major fault Fl has been projected

to intersect this line of section approximately 200 ft. below

the bottom of the hole. However, this projection is based

on a limited number of dip readings on the fault and it

could bc considerably lower. Hole 33 looks to be the

logical hole to deepen to test the possible position of

the dolo!::i teo It should be borne in mind that when B3 was

•

stopped it was believed that a considerable thiclmess of

black shale overlies tho dolomite but this is go longer the

interpretation for the sequence.

Hole B4 was again based on Anderson's structural interpre­

tation and on Hopwood & llnderso~ls stratigraphic sequence.

When 33 failed to penetrate blacle shales this site was

chosen since on the stratigraphic interpretation the next

lower horizon should be tho dolosite. It was not known

at that time that the fault Fl was a major fault. As can

be seen from Fig. 68 the drill hole renained in black shalo

through its entire length. It is likely that repetition

of the black shale 'vas probably encountered due to the

of the stratigraphic sequence and no dolomite lode

tight folding and also the

the blacle shale is at theproved

bottom

almost beyond doubt

drag

that

on fault Fl. It has

would occur below this horizon.

As mentioned earlier, from

without intersecting dolomite

the Comestaff drilling

of feet of black shale

beneath it.

has

conversation with drillers etc.,

also intersoctod some hundreds

8. CONCLUSIONS

1. The mapping of the area has confirmed a sequence of quartzites
and white clay shales overlying a thick black shale
horizon. Tho thickness of the black shales is 500'+and
the thickness of the overlying sequence is 600'+.

2. Considerable doubt has been thrown on the strati­
graphic sequence obtained by Hopwood & Anderson
correlating the Mt. Bischoff rocks with those to
the west. At the present time it appears likely
that the rocks in the western section are equivalent
to the lower quartZite white clay sequence of the
Mt. Bischoff sequence. This would imply that the
earlier interpretation of Imight was correct, When
he put forward the idea that the Nt. :Bischoff ore­
body is an outlier and any extension to the west

••• /12
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have been eroded away or faulted out. However,
drilling by Comataff suggests the dolonite horizon
is not far above the blad, shales and hence the
position of the dolomite in the sequence still
requires closer checking.

3. The interpretation plans and sections now presented
for the Aberfoyle Tin Partnership area seem valid
and fit the earlier structural interpretation of
Anderson.

4. The geophysical work 1ms defined the major fault
pattern in the area.

5. Additional mapping is required before further
drilling is warranted.

9. RECOr1MENDATIONS

1. Geological mapping to try and establish the relation­
ship between units 3 and 9 of Hopwood is necessary to
prove or disprovo the movement on his major fault.

2. Additional search should be made to establish the
exact stratigraphic position of the dolomite.

3. Happing shoulC' be carried to the south to chock the
relationship between the Giblin Lode Fault and Tinstone
Crook Mineralisation.

4. A brief check should be made at the Silver Spur woryjng
for dolomite.

5. The position to be reviewed again as soen as this work
is completed •
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