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INTRODUCT ION

This report ariges from a request by King Island
Scheelite Ltd. for information on the geology and rock
stabilities in two particular areas of the Dolphin Orebody,
the C lens hangingwall and a proposed 1:6.8 decline.

In combination with careful geological interpretation
of the diamond drilling, it was hoped that indications of the
stabilities of the various rock types to be encountered, and
the location of zones of poor grcound could be obtained.

Forty three dlamond drill holes have been partly or
conpletely logged for engineeringz purposes since 1970. The
results of logging up to December 1972 have been discussed
in a memo by P. Cottam in February 1973, and are summarised
in this report. Data from the ergineering logging of parts
of each of the twenty seven diamcnd drill holes additionally
logged for this study, including DDH 416, drilled to test the
ground conditions of the firat 2(C0 metres of the 1:6.8
decline are preseated.

In the engineering logging, note has been made of the
fracture frequency, core loas, pcrcentage of core less than
7.5 cm. in length, degree of weathering, and hardness., The
effect of joint fillings has also been discussed.

Use has been made of Ege’'s (1968) method of calculating
the relative stabilities of rocks. Comparisons are made with
the Bold Head decline, King Island and the Climax Stock,
Nevada, U.3.A.
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SUMMARY

A study of rock stabilities near the proposed 1:6,8
decline, and in the hangingwall of C lens, Dolphin Orebody,
was undertaken at the request of King Island Scheelite Ltd,

Analysis using Ege's (1968) Stability Index and
joint frequencies revealed that B lens marble and C lens skarn
were likely to be the most competent rock types in the decline,
and the Upper metavolcanics and the B lens pyroxene hornfels
the least competent.

The major rock type to be encountered by the decline
is expected to be the B lens hornfels, which will probably
necd some rock bolting even where not intersected by faulting,

Poor ground is anticipatcd in the following zones;
97 - 110 metres, 150 - 210 metres, and from 310 metres, from
the portal, The presence of some areas of fair stability are
indicated within these zones,

A reduction of approximately 100 metres in the amount
of unstable ground can be expected by repositioning the
decline target 20 metres further to the west, and by a
deviation castwards of approximately 30 metres at about 150
metres from the portal.

Thirty eight diamond drill holes have pemetrated C
lens. Following Ege, 19 indicated either poor or incompetent
hangingwall rocks, sixteen were classed as fair or good, and
four had been split before they could be logped.

The "Wedge'" area and the down~dip extensions of ore
from the QOpen Cut appear to be the most stable areas., The
southeastern quarter which contains over half the metal
content of € lens appears to be the least stable,

Further evaluation of rock stabilities during the
underground oreblocking program is recommended.
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CONCLUSIONS
1, The stabilities of rock types to be encountered in

the proposed 1:6.8 decline, in decreasing order are :-
B lens marble, C lens skarn.

B lens hornfels, Hargingwall biotite hornfels,
Pyroxene garnet horufels.

Upper metavolcanics, B lens pyroxene hornfels,

2. Approximately 270 metres or 50% of the praoposed 1:6.8
decline is likely to be in rock classed by Ega (1968) as

either poor or incompetent and, after Ege, is likely to need
moderate to substantial support. Without the benefit of
underground openings, it is very difficult to say whether

cloge spaced zock boliing or steci sets would be required in
these areas,

3. Approximately 75 metres ofi the bad ground could be
reduced of possibly eliminated by repositioniug the eastern
end of the dacline approximately 20 metres west onto section
6N.

b. A further reduction in poor ground could possibly be
made by repositioning the decline northwards :t aboif-75 metres
RL. This may eliminate a section of Upper metavoleanics and
the Dividing Fault,, 1f present, ould be crossed at a less
oblique angle,

5. The stability of rccks tc be encountered in the decline
is expected to be less than that nredicted by Ege's method,

but greater than that seen in the Bold Head Decline, for
equivalent Stability Indices. This 1is because Ege's Stability
Index takes no account of the quantity or mineralogy of

joint fillings, or whether the fractures are open or closed.

At Bold Head, the joint filling of thick layers of chlorite
substantially reduces the stabili:y of the roucks. The effect
of chlorite joint fillings is likzly tc be greatest in the

B lens pyroxene hornfels, the Uppar metavolcanics and in

areas of high contrast in competency.

6. The major rock type found in the immediate hangingwall
of C lens is likely to be ryroxen:z garnet hornfels (pgzh).

In two areas, on section 1N and 7N, this has been faulted away
so that Hangingwall biotite hornfels directly overlies the
ore, The thickness of unmineralised Pyroxene gZarnet hornfels
ranges from 1 to 1l metres. Above this the rock type will

be Hangingwall biotite hornfels,
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7. The stability of the C lens hangingw:ll ie indicated
as best in the "Wedge" area and worst in the south eastern
quarter of the lens.

8. Throughout most of the body, it is iadicated that the
rocks will be stable enough to allow mcderate sized stopes .
Rock bolting will probably be required.

9. In the "Wedge" area less rock bdoltin, or largur stopes
may be possible, providing caution is exercised along the
Wedge Fault and especially the Northern Fault.

10. The southeastern area may require a -ifferent sroping
method as here the thickest ore with the bes: tonnage and
grade in the mine is present below the worst hangingwall in
the body.

11, None of the parameters used ia this study take into
account the quantity or mineralogy of a joini filling, or
whether a joint is open or closed. It is kn-wn at Bold Head
for example, that the highly chloritic joint planes in the
Upper metavolcanics reduce the rock stability substantially.
Stability Indices, joint counts, etc., can tierefore only

be a rough guide to what the stabpility of the rock in a
given situation really is. The many differert core sizes
used in the drilling of the orebody have obscured rhis
relationship even further,

12, The separate measuremen. of the Roc! Quality Designator
(R.Q.D.), that is the percentagce of core longer than 10 em.,

is unnecessary when Ege's Stability Index is also to be
calculated. There is a close relationship between the R.Q.D.
and the percentage of core greatsr than 7.5 c¢m. in length,

The measurement of the Stability Index appears worthwhile,

and future core logging for engineering purpcses should be
sufficiently detailed for this.
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RECOMMENCA'T TONS

1. Consideration should be given to adjusting the
target point of the proposed 1:6.8 decline at the -125 metre
RL. approximately 20 metres west of the target proposed in
May 1973. A deviation eastwards at the -75 metre RL, may
also decrease the amount of poor ground to be encountered.

2. Carcful consideration as to the most appropriate

mining method be made in light of the indicated poor hangingwall
conditions likely to be expected when mining C lens.

Revaluation of the stability of the C lens hangingwzall

should be made after the completion of the decline and the
oreblocking program on the body.

3. Compariscon should be made with the stability conditions
predicted in this report and those actually encountered. Only
a continuing program of this type will enzble suificient
knowledge to be built up so that prediction of rock stabilities
will become closer to reality.
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ACTION SHEET

1. Most of the work for this report had been completed
when the design of the decline was amended to a 1:7 ramp
to the -150m RL, (Aug. 1973).

The new design of the decline follows the previous
design to approximately the -100m RL,

A memo to cover the expected ground conditions in
the porticn -100m to -150m RL, of the amended decline
. is expected to be completed by the end of Period 3.
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TABLE 1.

Page 7.

COMPARISON BETWEEN STABILITY INDICES, THE CLIMAX STOCK AND BOLD HEAD UPPER VOLCANICS

e
Lo ‘
' [ '
1 B
=
e |

it
JOINT FREQUENCY % CORE )»7.5 cm. IN
(I/M) LENGTH
<8 >95
8-16 85 - 95
16 - 21 75 - 85
Y e = B _
>21 <75

CLIMAX STOCCK

Good rock; requires
no support,

Fair tock, requires
occaslonal support;
moderate overbreak.

Poor rock; requites
support much
overbreak.

Incompetent rock.

!
-

UPPER VOLCANICS, BOLD HEAD

Rock bolting required.

Steel sets required,

Closer spaced steel gets

and some grouting raquired.

After Ege 1968 & Daniclson

(pers. comm.)

0T09¢CH
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TABLE 2.
ANTICIPATED ROCK STABILITY ALONG THE PROPOSED 1:6,8 DECLINE
1 !
L DISTANCE APPROXIMATE i
FROM TO ROCK UNIT No. J/M PROBABLE ROCK STABILITY
g _ e et e e o b i — ——— — - ——— e mm e e e
0 ; 63 C lens 7 . Generally good. Poor approx. 26 to 29 due to minor
| faulc.
S U, — e e e o e —_
63 ; g2 : Pyroxene gernet i
! J hor-7=ls 5 i Goocd.
— 1 e e —— e e e b .- Frmeel e e L Simmmm e s e s e
82 S7 1 Hangingwall ;
: biotite hornfels E 7 ¢ Good.
— — 4 . :, . B h i e st --.,...__'.,. - - ',,K, imm e mm— e w— - - - ——— ——— ———— —— e — . —
97 109 " Hangingwall : :
i bictite hornfels ! 20 . Incompetent or poor, Possibly a fault zone,
| +.. e e - e e e e o e e s
109 131 ; B lons ; 10 ‘ Marbles good, pyroxene hornfels poor. Overall
| | i probably poor.
U T .; —— - | -- —— S L - e e e e e s
131 153 1 B lens hornfels 3 9 . Good, decreasing to fair.
- VU (PR - .1‘.._.._._‘____‘“._. e i w ——— o e . — . A e e eamime e e = e e e U J
153 177 i Upper ;
| metavolcanics 20 : Poor, decreasing to incompetent zs possible Dividing
I , Fault (%) is approached.
l..__. . - _ S R s CoRE e _ N
177 ! 210 i B lcns hornfels 15 | Incompetent, grading to fair? away from possible
! i ! Dividing Fault (?).
l
] ‘ e e S - . me e e e 2 e ——
210 j 308 : B lens hornfels 5 ' Good
P R e e s = shieme s ——— RERR ——— ——t i  ——— - ' - ————t m Ak e e e - e e e e te G tewin s be s e e fitEe o e ot s . e mwma e e e
308 315 B lens hornfels I >10  Poor possibly to incompetent at fault.
b ] | i

£CONT, )

Frogcr



Page 9.
TABLE 2. CONT.
ANTICIPATED ROCK STABILITY ALONG THE PROPOSED l:6.8 DECLINE
I ( -
DISTANCE ! APPROXIMATE
FROM : TO ; ROCK UNIT No. J/M PROBABLE ROCK STABILITY
I - + J. - - Ll
: i
315 | 335 B lens pyroxenc
! hornfels >10 Incompetent? to poor awzy from fault. May not be
| | present in backs of Decline.
————— | B I T B S ——r— . - — . U
335 | 385 B lens hornfels > 10 Poor to imcompetent. Possibly isolated areas of
1 fair rock bofore Wedge Fault.
+— S SR IS L. . S e e e e e
395 | 434 B lens hornfels 157 l Fair to poor? Ground conditions largely unknown.
P S —— e e e s o wn mmn e 1 o amih . e o+ i e 2 m SR —_
434 477 B lens 157 Poor? Ground conditions largely unknowm.
437 505 Hangingwall
biotite hernfels 15 Fair to poor. Stability decreases as Northern
Fault 1s approached.
U I e e i I R _ — -
505 516 Pyroxene Garnet
Hornfels 17 Poor in the viecinity of the Northern Fault,
516 530 C lens skzarn 18 Poor to incompetent? in the vicinity of the
. Northern Fault.

After Bujtor and Moore (1973).

¢l09GT
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METHOD OF ANALYSIS

Thce method used for logping holes 400 to 415
inclusive, with the exception of holes 410 and 411, has been
discussed in the memo by Cottam and Rogers (Feb. 1973). This
method did not allow for the calculation of Decre's (1964)
Rock Quality Designator (R.Q.D.) or Ege's (1968) Stability
Index, both useful parameters for comparing similar rock
types, and so wzs abandoned in later logging.

For this report the paramcters noted were the number
of fractures per metre, core loss, percentape of core less
than 7.5 cm in length, fracture filling, and the angle of the
fracture with respect to the corz. These parameters were
used to calculate Ese's Stability Index (J.R. Eze, 1968),
using the formula

Stability Index = 0.1 {(core loss) + fracturc frequency
per fr, + 0.1 {broken core)
+ weathering + hardness.

In almost all cases weathering was taken as 1 as all
core logged was unweathered, and hardness as 2, hard. Results
are listed in table 3.

Varyin: joint £fillings, ccre sizos, coring methods,
and the relative skills of different drillers are not taken
into account, though all influence the relationship beiwceen
the stability index and the actua? stability of the rock. For
this reason it is difficult to meoningfully compare stebility
lodices from different roci types, or even from driiling
programs on the same rock type where differcnt equipment has
been used.

Tablc 1 shows a comparison between Rge's Stability
Index, and the stabilities cncountered at Buld Head, and in
the Climax Stock, a granodiorite. It can be scen from the
chart that the latter is approximately two classes more stable
thon the Upper Voleanics, with equivalent Stability Index.
(No account of the size of openings at Bold Head or the Climax
Stock have beoen considered haere, the comparison then is
indicative only.) The stability iundex of 7.0 of the B lens
hornfels in DDH 416 is lower than the index for the other holes
in thc same stratigraphie unit, (izble 3). This mav be due to
the former being cored in B whereas the latter in pood ground
was corcd AXT.
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On some holes the R.Q.D. (i.e. the percentage of core
longer than 10 cm) was also measured. In most cases the
function was approximately 57 smaller than the percentage of
core longer than 7.5 cm, a parameter measured for the
determination of the stabiiity index. A plot of the two
parameters (fig. 1) shows an approximate linear relatioanship.
The percentages of core greater than 7.5 cm, recorded in
table 3 may therefore be taken as about 5% larger than the
R.Q.D. {after Deere}.

The gap in values betweer R.Q.D's of 30 and 40 on
figure 1 is probably just due to the few points used. No
such gap exists in values of % core €7.5 cm in table 3, as
can be seen from figure 2.

No estimate of stability was possible on split core.
Thus large sections of B lens and the pyroxene garnet hornfels,
and virtually all of C lens in the central sections of the
orebody have not been considered in the study. Holes 400 to
415 have been drilled on the known margins of the orebody,
and the only logging available is a histogram of the joints.
It is possible that a bias may be present in the results
presented in these areas but ne estimation of the quantity
or direction of the bias has been made.

In figure 7, averaging has been done over a distance
of up to 10 metres away from the hangingwall of C lens. It
is realised that the immediate 3 - 4 metres at the
hangingwall will be of prime conceorn in stope design.
Howcver, if the open cut could be taken as a guide, most
weaknesses are likely to be moderately to steeply dipping,
and so it was thought that weaknesses logged up to 10 metres
away from the proposed stope back would probably have a
bearing on the stope strength in the vicinity of the drill
hele.
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RESULTS

Results of the present investigation are shown in
table 3 and those of previous work are shown in table 4. 1In
the latter only rock types relevant to the placement of the
decline to - 125 m RL and the € iens hangingwell hawve been
included. On table 3 ali joint fillings not otherwise
annotated are present in minor to very minor quantities.
Because of the qualitztive approach to fracture loggiag in
previous studies it is not possible to give estimates of the
degree and quantity of joint filling present for any of the
holes on table 4.

Comparison of the results in tabie 3 with those in
table 1 reveals that 23 of the &8 Stability Index values for
all rock types in the vicinity of the decline (48%) have
stability indices classed as poor or incompetemt by Ege.

Comparison of the results in figare 6 and table 1
shows that 7 of the 13 diamond drill holes passing within
40 metres of the decliine (excluding DDH 416) are classed by
Ege as either poor or incompetent. DDH 416, drilled to test
the first 200 metres of the decline showed two incompetent
sections, from 78 to 87 metres and from 133 to 143 metres down
the hole. From 143 to 168 mectres the ground was classed as
fair. Elsewhere it was good.

A similar comparison between tables 1 and 3 reveals
that 12 of the 20 sections closest to the decline have stability
indices classed as poor or incompctent, Four of the nine
diamond drill holes logged containing B lens hornfeis, the major
rock type in the proposed decline,are similarly classed.

Comparison of tables 1 and 3 also shows that the
percentage of core greater then 7.5 cm in length is much lower
than would be expected for an equivalent Stability Index. The
number of joints per metre is lower than predicted by Ege as
can be seen in figure 3. Tt is thought that this is due to
the predominance of fracturing parallel to the bedding and
cleavage. They are the most promineat feature of the rocks and
are generally at an angle greater than 75° to the drill holes,
insuring maximum number of fracturcs intersected per metre of
core drilled.

It is considered that rock stabilities at Bold Head
fail to match Egc'’s predicted stabilities because of the
abundance of chlorilte on joint planes. Although chlorite is
present on virtually all joint planes in Dolphin, the quantities
present are, In general, much smaller (less than one tenth as
much), and its influence can be expected to be less,
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There are however three areas where the quantity of
chlorite present on the fracture planes is sufficient to
cause problems, they are :-

1. Upper meta-volcanics

2, B lens pyroxene hornfels

3. Contacts between rock types with a marked

contrast in competency.

The Upper meta-volcanics usually display very well
developed jointing, the surfaces very often beiag coated
with a thick layer of chlorite, probably from the decomposition
of pyroxenes and amphiboles. Calcite is often also present.
Jointing frequency increases to the south - east, probably
in response to the Grassy River Fault (Cottam 1972).
Because of the similar quantity of chlorite present, and
the same style of jointing as the Upper Volcanics at Bold
Head, it seems reasonable to assume it will have a similar
stability to them,

The B lens pyroxene hornfzls, which is probably part
volcanic in origin, (U, Buchard, 1972) is also chlorite rich,
again from decomposition of mafic minerals. It is
invariably more jointed than the interlayered marbles.

The increase in chlorite normally occurs over about
2 metres at the contacts between adjacent rock types. At
marble pyroxene hornfels contacts, the frequency of joints
was much higher, often up to 7 metres from the contact with
the marble. It is probably caused by the varying competency
of the rock units to folding and faulting. The contacts
studied were usually those where there was quite a contrast
in rock types. Chloritization of joint planes does not usually
take place where there is little or no contrast in rock
ductility or strength eg. the Pyroxenec garnet hornfels - C
lens skarn wher=z the coniact is gradational.

As the B lens marble-pyroxene hornfels is a unit made
up of both stable marble and not so stable pyroxene trieh
hornfels and that unfavourable contact zones exist, then the
suitability of the unit as a favourable host rock for a
decline must be questioned.

Tale rarely occurs in the marbles and pyroxene
hornfels of B lens and was not logged elsewhere in the
sequence. Where present it will cause even more
instability on joint surfaces because of its lubricant nature.
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GEOLOGY OF THE PROPOSED DECLINE

This sectlon is partly extracted from a memo by
Bujtor and Moore (June 1973), and partly from the memo by
Cottam (1972).

The rock types to be encountered in the proposed 1:6.8
decline are, in stratigraphic order :-

Upper metavolcanics

B lens horufels

B lens (interbedded pyroxene hornieis and marble)
Hangingwall biotite hornfels

Pyroxene garnet hornfels

C lens skarn

The sequence dips shallowly southwards, the base of the
volcanics dipping slightly steeper than the rest of the
sequence, The structure is interpreted as a gentle south-
plunging anticline with 1 orebody on one flank and Dolphin
on the other, Faulting has complicated the picture
throughout both bodies.

The geology and ground stability conditions along
the proposed 1:6.8 decline are tabulated in table 2 and
i1llustrated in figures 5 and 6.

0f the rock types encountered in the decline, it is
anticipated that B lens marble, and C lens skarn are likely
to provide the most stable conditions, However both are
impractical hosts for the decline, the former because of its
intercalated nature with poor rocks, and the latter because
of proximity to ore. Of the remainder, the Hangingwall
hornfels, pyroxene garnet hornfels and the B lens hornfels
are the most stable although open and chloritised joints are
present. Because of this it is considered likely that even
in the better parts as indicated by DDH 416, this rock type
will probably require some rock bolting, contrary to indications
using Ege's method. On the other hand stabilities should
be better than those in the Bold Head Decline. In both
positions where the Hangingwall biotite hornfels will be
present in the decline, the rock type will be faulted, The
only stable ground indicated in the unit is likely to be from
82 to 97 metres from the decline portal.
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The stzbility of the B lens marbles and pyroxene
hornfels unit is difficult to prediect., In two of the three
positions where the decline is expected to intersect B lens,
the unit will probably be represented by interbeds of the two
rock types. It is doubtful that the marbles will be sufficiently
competent to overcome the weakness of the pyroxene hornfels.

At best small sections of the decline through B lens will be in
atable ground. The third section of the decline in B leus,
from 315 to 335 metres 1s unlikely to be very stable because

of the absence of marble, and the probable association with
faulting at that peint,

Major geological limitations on the decline placement
are to the north, quartzites and to the south volcanics,
Both rock types are well known as unfavourable sites, the
former because of extreme jointing and the latter because of
the instability of the jcint planes., TFurther important
limitations are placed on the position of the decline by the
presence of faulting and the position of the orebody. There
are distinct indications that some advantage would be gained
in moving the target polnt at =125 metres RL, some 20 metres
west onto section 6N, adjusting the last 100 metres of the
decline accordingly. Whilst the ground conditions in the
area of 6N are not very well known, it is known that the
core logged in holes 192 and 201 indicates more stable
conditions than that logged in DDH 202 on 7N. If these
ground conditions persist, an indicated reduction in the
amount of poor grounc of up to 75 metres could be made,

Even 1f the rock stabilities are poor on 6N they are likely
to be worse further easzt where the Northern Fault has more
influence.

The stability of the Central Fault is largely
unknown at present, DDH 184 appears to be largely unaffected.,
Visual inspection of DDH 183, which 18 interpreted to have
intersected the fault, revealed two areas, approximately 20
metres each, of broken core, If the fault has not widely
affected the rock stabilities, the section of the decline at
approximately -75 metres RL, could be moved east so as to
cross the possible Dividing Fault and the zone of voleanics
over a shorter distance thus further eliminating bad ground.
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GEOLOGY OF THE C LENS HANGINGWALL

The predominant haugingwall rock throughout the C lens
is the pyroxene garnet hornfels. Approximately twe thirds of
the body has the rock type as the immediante hangingwall rock,
and only on the northern parts of sections 1IN, 3N and 7N is
the rock type not present within 10 metres of the top of the
orebody. On 1IN it has probably been faulted out of the
sequence in hele 425, and on 7N faulting may be the cause of
the downwards movement of the ore of approximately 15 metres
stratigraphically in hole 202. The reason for a 10 metre
downwarp in the ore in hole 211 on 3N is not clear, but could
be due to a local facies change in the original stratigraphic
sequence, Where present the thickness of the unmineralized
rock type varies from 1 to 11 metres.

Elsewherc, biotite hornfels, actinolite hornfels,
marble and unmineralized skarn Form the hangingwall of the
body. The latter two are more common near the Open Cut.
Further away from the Open Cut the Hangingwall biotite hornfels
sequence is the ubiquitous rock type.

Comments on the stability of the hangingwall (see
figures 7 and 8) can only be regarded as generalisations
because of the imcompletencas of the geological infermation,

It can be considered certain that more faults are present than
have so far been located, Others such as the Wedge Fault and
that through DDH 408 are known only in one area. Only after a
DDH ore blocking program and geological mapping of the openings
will the true nature of the orebody and hangingwall be known.

Interpretation of logging of the core of the hkangingwall
rocks has been complicated by the fact that four different
core sizes and both wireline and standard core barrels have
been used, These fall into three groups :-

1. DDH 167 was drilled with EXT equipment,

2, DDH 169 to DDH 211 was drilled with AXT
equipment except in broken ground where
AQ was used.

3. DDH 400 to 425 were all drilled with BQ
equipment,

Core breakage and recoveries will be quite different
for ecach of the three groups and so the various stability



156022

Page 19.

indices should not strictly be compared without a compensating
factor. Such treatment would however go beyond the scope of
the present study.

No diamond drill holeswith numbers lower than 208 have
been surveyed, On those holes that have been surveyed, the
trend is generally, but not exclusively to the west. This is
probably the reason for the apparent diserepancy between DDH's
199 and 209. Where "fair" and "incompetent" ground are shown
to be within 12 metres of each other.

Fourteen out of twenty small cored (AXT, AQ or EXT)
drill holes, and five out of fourteen large (BQ) cored drill
holes suggest poor or incompetent hangingwall rocks,
according to stability indices, Even though only a small
sample of thirty four holes is available,a low number for
statistical analysis, it appears that at least one third and
poasibly more than two thirds of the C lens hangingwall may
be in ground that should be classed as either poor or
incompetent. A histogram of stability indices (fig. 4) shows
a fairly even distribution apart from a peak between 12 and
14,

Another probiem is that the contact between pyroxere
garnet hornfels and hangingwall hornfels is a site for increased
chlorite on jolnt planes. It is not nearly as pronounced as
that around B lens but joint planes are oftenm slick with chlorite,
or c¢lsc open, The 8takilivty Index may, therefore be an optimistic
indication of the conditions likely to be encountered.

For discussion purposes it is convenient to break the
body up into 5 blocks, as can be geen on figs., 7 and 8, and
review each one separately. They are :~-

1. Down-dip ore extensions from the Open C ut,
The eastern margin is taken as the Dividing
Fault (7).

2. The block bounded by the Dividing Fault{(?7),
the Central Fault and 220220E,

3. Bounded by No. 3 Fault, the Wedge Fault,
the Central Fault and the decline.

4. FEast of 220220F and south of both 564080
and the decline.

5. The Wedge Block, with block 4 as the
southern limit,

Though the selection of these zones is largely grbitravy, it
ia considered that the selection of different boundaries
would notradicallyalter the interpretation,
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1, The stabilities seen in the Open Cut are probably
as good a guide as joint counts, and Stability Indices
measured on drill core, DDH 167 gave very poor results.
This couid be due to the small core size (EXT) used, which
may have depressed the core recovery by as much as 50% in
places when compared with results obtained in similar
ground using BQ equipment.

Both experience in the Open Cut and stability parameters
seem to indicate that there should not be great geological
problems associated with mining ore close to the pit. Rock
bolting is likely to be needed, but with conservative stope
design no more expensive means of support seem likely to be
needed. Further from the Qpen Cut the ore becomes very thin
and probably stringy and unlikely to be mined.

2. Block 2 contains little known ore apart from the
eastern margins north of about 563930N. Stability parameters
within the block generally indicate fair rock or better,
although DDH 209, just outside the block indicates ifncoupetent
ground.

The Dividing Fault, if present, will probably have
no effect on mining as there is little ore in the area. The
immediate vicinity to the Central Fault will probably prove
quite troublesome. The effect of the fault, on DDH 183 is
about 40 metres of core ( 20 metres true width) with 5.I.
estimated at greater thanm 15.

3. Block 3 is the most intengively drilled area in the
orebody. Even here no definite pattern in the structural
parameters could be seen. Stability indices range from 6 to
¢ although 5 of the 9 holes fall in Ege's poor range. Three
of the remaining holes are in quite stable ground and the
final one is classed as iaconpetent.

Visual inspection of core close to the No. 3 Fault in
DDHs 183,184 and 211 suggested very poor to incompetent rock
up to 15 metres away from the contact with quartzites. The
Wedge Fault is only inferred south of the No, 3 Fault, but
either cuts the ore in DDHs 189 and 200, or passes below the
ends of the drill holes, There is 10 metrea of high core loss
in DDHZ00 just below the C lens hangingwall; if this is the
Wedge Fault, then the problem rone is likely to be only a
few metres wide.

4, Block 4 contains about half the ore resource of €
lens. Most of it is below the -150 metre RL, It has been
penetisted by only seven diamond drill holes, although
ancther five DDHs 199,209,403,404, and 407 are sufficiently
close to aid in analysis. Most of the drilling in the block
has been done using BQ equipment,
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Three of the seven drill holes inside the block
indicate an incompetent hangingwall, and three of the
remalnder suggest poor greound, Only one hole inside the block
DIH 401, is in good, stable rock. However three of the five
holes just outside the block indicate failr hangingwall
conditions, a fourth, good stability and the fifth, incompetent
ground, Even allowing for these holes it is clear that this
block, the profitable extraction of which is highly desirable
for the profitability of the whole mine, has the poorest
hangingwall conditions of the five areas,

It is consgidered that this is prcbably due to the
proximity of the Grassy River Fault, a major tectcnic feature
in the area, There are however other faults which may also
influence rock stabilities. The Wedge Fault and the Central
Fault may both go through the block, although their positions
in this area are at present unknown., DDH 408 encountered a
reverse fault with an apparent vertieal throw of approximately
60 metres, No other trace of this foult is known. The
detailed geology of the block is poorly known and it will
require considerable definition,

Ore thickness in the block is genmerally greater than
that found anywhere ¢lse in the mine, ranging up to 55 metres
true width in DDH 400 and 50 metres in DDH 2034, Unfortunately
the hangingwall conditions in both holes are extremely poor,
Only in the south western corner of the block does mineralization
gppear too thin to justify mining.

It appears likely that cnly very cautious mining methods
are going to be successful, However as approximately 2.7
million tonnes at about 1,2% WO, are iovolved, the reward for
success 1is high,

5. Block 5, in general, does not appear likely to cause
tco many problems. All of the 7 drill holes in the blocek
with the ecxception of DDH 202 indicate either fair or good
hangingwall stability,

The only geological problem arcas are likely to be
the fault zones either side of the block, The Wedge Fault
however appears to have little influence on the mine serles
rocks adjacent to it, the largest zone noted being only 3
metres in DDH 414, The Nerthern Fault has a wider margin of
disruption being up to 8 metres in DDH 415. DDH 202 has been
disrupted right from 40 metres tco the end of the hole, with
possibly a splinter fault moving the ore section down about
15 metres from below the pyroxene garnet hornfels.
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The south eastern corner offers room for further
exploration, although the ground would bs expected to become
lesg stabl: as the Grassy River Fsult 1s approached.

GCEOPEKC LTD.

PLOFEY GEQILACIST ... D,M. MOCRE
GEQLOGIST,

2L e

SUPEETISED ... ....... M.C. ROGERS
SENIOR GEOLOGIST.



156026

Page 23.

ACKNOWLEDGEMENT

Particular acknowledgement is made of the work of
G. Bujtor, who contributed figure 5 and helped in the

greparation of figure 6, and whose geological interpretation
argcly forms the basis of this report.



; 156027

("-

Page 24.

".LFERENCES

Tuchard, U,, 1972; Geologische Untersuﬁhungen zur Genese
der Schoelitlagerstatte King Island/
Tasnavien; Unapub. Ph.D. Thesis Ludwig
Mazimilians - Universitat, Munich.

Tujtor, G6.J., and Moore, .M., 19273; Geological
Interpretation, Dolphin Orebody;
Unnub. wemo Geopeko Ltd. King Island.

. Cottam, P., and Rogers, M.C., 1973; Fracture logging of
Dinmond Drill Core, No. 2 Orebody;
Unpub. memo Geopeke Ltd. King Island,

Deere, D,U., 1954; Technical description of rock cores
Rock a2z, and Eng. Geol., 1;16-22.

Egz, J.R., 1968; Stabilitvy Index for underground
stryetures in Granitic rock; Memo.
Genl. Soc. Amer, 110; 154-195.



z w Z [ = = w 7 = " =l = gl W = i z -
B 3 3 § 2 8 ~ 3 - § 8 <+ ol ol © © 3 9
T 3 . S . 2 ¢ S Q 3 3
8 g b N L) N 8 ﬁ o v 0 )
I #, W
o 0 ' ' ) - (N
e o < - $ @ 3
2 M 4V (o)
w o
(o) o o
o N Q Y &
8 CRUSHER RAMP (4] ﬁ o N
(0)]
™~
zZ Z
=z 0 - ) z
< 0 < N
3 S ®
3 - = 5 =
3 T
(0] (e} w0 w0
Te]
|00 RL e My e g‘; el e e I o e 00 RL
| ot
z
o o
e - a
= 4 =
z ° g
e o

-50 -50

—— 9

' : — : ; : DDH 416
-100 = S g, . O -100
. S : : e bh-ph
\ T e e B Lens orq meen'i‘; ; Hﬂ"““‘; :
“ 0, - :
B \ = S | -~ B Leps - Marble : |
7?5 , ; _ 1251 %
1> : ?
(= e =
\ . Pyroxene ' Hornfels : ?'—B o
-150 S SRE e he e . e s ey - - 2 s e nr T ; I e e
H
2 z
=z z {
S Big _ S L
-200 Sh Rl HE e g Dol e o R L = R s e o T e S o A i T o L s

A it R B AW S S

i . ki
b TR s

S
&t
z ©
5 z i
@ b 4
= % E
= =

-250 e ST ey TR _ BRI A R S R R e TRAGeRh Y i ; : DGO SC T dutae =250

‘ » :
g '
Ed
i
b
-300 WA ¢ IR D e A R | Lol ol e ey e R e T SEML e L SRR iy -300} &
i
= -4 :
0 0 ISG REFER REPORT 70-0676
O |
v | (1] = =z wi %
L ; LuJ - z w z w O ekl
: : : 5 : : 2 3 3 g . g §# 95-3462 !
G 3 : 3 e s S - i = 49 =z z 3 3 S i
o e N § & = 0 o & o 0 o <| < o0l | 0 © 0 /‘I\/ ) Ts) r“c:: 2 : '
\ G K LIMITED
Upper meta -volcanics Hangingwall  biotite hornfels \ \ Fe g KING ISLA'G"‘-AEF}(\LE e RO _1&6 0 2 8 S
Poor ground
v Upper meta-volcanics pgh Pyroxene garnet hornfels NO KGZ _93
B Lens  hornfels P. G. H. (pyroxene garnet hornfels) i et s o ROGE e ? . SRR Sl R oty A e At ©
i inoli h Garnet hornfel o S 5
B Lens marble : G, C Lens ore (cut-off 0-25% WOB} e ; o i e e o AR " o b dens NG e Degree of uncertainty in foult position DATE  JUNE, 1973 DO LPH l N MIN E e = -
ah Actinclite hornfels ov Older volcanics , ity
_ : ; @ Mineralization << 0-25% W03 e
B Lens ore (cut-off 0:25% W03) Older volcanics ' ph Pyroxene hornfels q Quartzite _ \_. JB
ch Calcite hornfels {mqrhle) x DRAWN RF GEOLOG[CAL SECT'ON ALONG THE PROFILE
S5 B Lens pyroxene hornfels CHECKEDV ”M,C.R. { OF THE PROPOSED DECLINE
g e R0
N basis - o 2 s e ]



RS A (% MRy g e e e e v gt [ iy T e s e e g 3 P —

™

 220000E

220300E

220400E

564100N

t

564100N

N, : 8 :

s

101

NIV
12-4 42
=~
i5

\'.ZO

a2 a6 ™,
12 X
;

P\

gy

?

il

4|

b S

U

S0 NSRS

| w
| 5 g
| &
’ § o
L 8 S
o o
ISG REFER REPORT 70-0676 9 3 ] 3 4 6 2
Legend : ‘ . W GEOPEKO LIMITED 029
: S : KING ISLAND GROUP 156
|, DECLINE - POSITION AS AT MAY 10,1973 A :
: 2. 400 SERIES VALUES APPROXIMATE : -~ ; NO. KG 2-'00
I °PY meta-vetbanics _ pohe| Pyroxene garnet hornfels @ RS0 EpeRe Bl o WRCLNE ; 3. THE END OF DDH 416 1S 9-Om. BELOW THE FLOOR OF THE DECLINE. S SCALE: | : 1000
DDH DDH 4/6 RESULTS: _ :
bh Biofite * actinolite hornfels gh C lens skarn No FROM TO ROCKTYPE J/M  S%CORE>7-5cm. S..
: STABILITY INDEX IR % CORE > 7 Scir LONG om I16m  gh 78 93 62 : DOL PHIN M]NE Sem
W T P Hana X . : 2 S 53 pah 4-4 95 4.8 2. DATE: MAY,_IQTS fe—
_ph B lens pyroxene hornfels S Fault JOINTS /WM 2.3 53 78 bh 7.4 92 62 91 - _
WS : CORE LOGGING LIMITS 2:5m. ABOVE AND BELOW DECLINE R.L. -9 78 87 bh 19-0 28 17-2 GEOLOGIST G.J.B. b : .
ch B lens marble - - llncerféinry in" fault posrtion 5% 87 ne ph-ch T2 84 68 - : D.H.jh
AN el | BT i ENGINEERING GEOLOGY OF PROPOSED DECLINE
& ‘ par- 133 143 bh-v? >20 26 19t @ — e { ' ; : -
Poor ground { METEﬁAGE DOWN DDH 416 14T 143 168 bh 143 78 95 CHMECKED. MCR W PROJECTION ;
{ 'b5-7 168 295 bh 4.2 95 48 ne 't : i b




e R i

|564100N

S63900N

220100E

220300E

-

220400E

564200 N

564000 N A

—---——BLOCK BOUNDARY

{AFTER EGE,I968)

CHECKED: M.C.R.

ROCK STRENGTH PARAMETERS

&

| i Do) % w % u

| 2 L 8 ( S .

| ol o o ! mn

! 8‘ 2 & o

e s o~ : B o o o

b
ISG REFER REPORT 70-0676
Legend NOTE: . GROUND STABILITY CONDITIONS GEOPEKO LlM‘TED 1 5 6 O 3 0
. DECLINE POSITION AS AT MAY 10,1973. not.es:gnen HOLE.:'CORED KNG ISLAND GROUP
. PARAMETERS FUR 4CU SERIES DDH's APPROXIMATE GOOD ,Ca No KGZ"O‘
v Upper meta- volcanics pgh Pyroxene garnet hornfels @ -105 FLOOR R.L. OF OECLINE o SCALE: | : 1000 . J
DDH
bh Biotite * actinolite hornfels gh C lens skarn No, FAIR :
STABILITY INDEXX"/OCORE > 7-5cm. LONG b com
/ No. DATE: JuLY ,I1973 DOLPH'N MINE fe—
ph B lens pyroxene hornfels gl Fault JOINTS /M. . POOR
(FOR UP TO.10m. INTO HANGINGWALL l SUORET o C LENS HANGINGWALL
ch B lens marble <«—» Uncertainty in fault position : bR B
(s inie i, smscs incomretent S B ORAWN: R F PLAN PROJECTION

B

cond

I

e o ot e P A R

e T




—r =

220000F

SE4I00N_

|
t
|
L
{

|

2203500€

220400E

“BEI9O0N_

}

\EFQQOOE

i

i

i

i
L~

&b

220100 E .~

H
i
|
! .
i
_—— e — ..

P
ha

-%h‘

[=] [=]

=

—

22 0200 E

)
i
=

o

220300FE

ISG REFER REPORT 70-0676

62

Legend
¥ tlpper meta- valcanics
bh Biohte * actinchte hornfels
ph B lens "pyroxens hornfels
ch B fens marble

WOTE:
. DECLINE

pgh

Pyroxene garne! hornfels

@ -105 FLOOR RL OF OJECLINE

gh c

~

lans

~ Foult

skarn

«—» Uncartginty in fault poslion

DDH
Mo,
HANGINGWALL R.L TOTAL QRE THICKMESSImeires)

HANGINGWALL
THICKNESS
AYERAGED
rmetres

@ BLOGKS WITHIN OREBODY

i
i
|
1
1

—---—== BLOCK BOUNDARY

e}

POSITION AS AT MAY PO, 1873

GEOPEKO LIMITED

KING ISLAND GROUP

156031

e U e

SCALE:

b 1000

No. KG2 -102

v

DATE: JULY ,1973

GEDLOGIST [ HM.

DRAWN RE

CHECKED: MLR.

| " DOLPHIN MINE

PLAN PROJECTION

e LR Y V)

MISCELLANEOUS PARAMETERS

e Seom

et r TP

el W a -



ﬂ
i3
e

(1
3
il
;
E
B
4

3
!
i
i
|
I
i
i
i
4
d
j
!
'
i
3
l
i
|
i
|
1
1
P
L
i
'
i
i
|
|
i
|
.
)
3
i
§
i
H
i
i
i

§
i
]

!

i

H

1

1

Table: 3 |
. ENGINEERING GEOLOGY OF THE DOLPHIN OREBODY-
156032 SUMMARY OF DETAILED STRUCTURAL CORE LOGGING

T A S e I T T

2 ST

!
L
|
]

% CORE JOINT % CORE b JOINT % CORE 1 JOINT % CORE JOINT J/M %% CORE JOINT % CORE JOINT

| - M oSl S. 1. | J9/M S. 1.
VM S 750m, SL | FILLINGS J/M >7-5cm. §| S FILLINGS /M >7-5cm. St FILLINGS M > 7-5¢em. > FILLINGS >7-5cm.. FILLINGS } >7-5cm. FILLINGS

VOLCANICS ' B LENS HORNFELS B LENS MAFIC HORNFELS , B LENS MARBLE . | | HANGINGWALL BIOTITE HORNFELS-{ PYROXENE GARNET HORNFELS

HOLE No. 'REMARKS

E Cok 7 . _ , , : ' CALCITE ,
B , : , : : . CLAY : 200

| - { 187 : i 0
19-8 : : :

CALCITE

ha
A%

187 DRILLED EXT , PYROXENE GARMET HORNFELS OVER 1-Om.

e

: CHLORITE , CHLORITE
>0 20-0 : PYRITE 2200 50 ' CALCITE
: @ g PYRITE

169 B LENS MARBLE OVER 2-Om.

e X

CHLORITE

8-9 ' ,
757 CALCITE i

|72

H
5
f
8-7 OPEN B ;
'E
f

7 _ i : - : , . . , CHLORITE

: _ : B-7 CALCITE

179 , ' : , : . , , : 91-3 | GYPSUM
; 7 , . 65 PYRITE

i . OPEMN

ABUNDANT ;. ABUNDANT
. : : ) . : |9-5 CHLORITE 12-8 CHLORITE
1 _ I . : . ) o : 430 . MINOR : TN MINCR
) 83 : ) i ! ) . . _ |4-2 CALCITE Q-2 PYRITE
' ' PYRITE : ' _ : CALCITE

CHLORITE _ . ' CHLORITE _ - CALCITE CHLORITE o CHLORITE
IRON OXIDES 15-5 e 30.0 7 IRON OXIDES 6-6 500 cLaY 127 50-0 : 7 CALCITE i?-l 20-0 PYRITE
PYRITE 162 PYRITE o 69 GYPSUM . 124, PYRITE E ' 133 CLAY |

GYP3UM

n
vt e

184 - | ' B . ‘ . 55.0

m
-

MODERATE
. CHLORITE
143 477 MINGR
13-4 .| CALCITE ;
_ CLAY £
PYRITE

189

CALCITE
13-3 ' ] ceay |
- 54-0 V2.9 CHLORITE ) _
CLINOHUMITE , ,

e e e b i e e i vl

IS0

_ : _ 30" CHLORITE
, : - : : _ ' ' ¢ ' ; ) CLA&Y
191 B . ' ' ' ' ' . 5e4 -3 PYRITE
: CALCITE

ACTINOLITE HORWFELS OCCURING BELOW THE' PYROXENE GARNET HORNFELS.

MODERATE

. _ 7 . [2-0 CHLORITE &7 CLAY
122 - : .j §0-0 gﬁlﬁﬁ , 64-0 PYRITE

- ¢ - 9-8 PYRITE ) 9| IRCN OXIDES

CHLORITE

i ipattng o, e e
RPNV S —

B LENS MAFIC HORNFELS OVER 2m. -

[ CHLORITE - , CHLORITE
193 , : ’ 1 131 PYRITE .

' : 3T " o9 CALCITE 710
QUARTZ

R

UPPER 11'Om. VERY BIQTITE RICH AND MAY BE PART OF UPPER BIOTIE HORNFELS.

8-5

2t = T Tk ket s = CA R AT e

: | MODERATE
194 ; -l . : ' ' - 540 MINOR
] _ _ g : 7 : (24 CALCITE

: ; : , PYRITE

, P S R | emoRirE oL o T | caLcite . ' ' ' R E o . B
N . - | caome o ' g - CHLORITE o '
195 i2-5 255 . , .
20-8 CLAY ) 9.5 CLAY . ’
PYRITE . PYRITE

UPPEE BIOTITE HORMFELS 1S PYROXENE RICH IN P-ﬂFi:I'.

;
:
H

T - CHLORITE ' _ ' CHLORITE CALCITE f | chLomTE :
o6 120 oo g::?fg": 16-0 or | CALCITE 7 s | PYRITE &1 850 ABUNDANT T PYRITE e 370
- ) . . o . - - . - ; g b CALCITE
: 147 IRON OXIDES _ : oo O R DES | 13:4 CALCITE _ 67 CHLORITE _ CALCITE _

CHLORITE
CLAY

512135 m : 128 o , 153 GY PSUM
pagre | : 7 | _ 131135 m. : _ LAY | PYRITE

- , i : : 3 : - CLAY CHLORITE
_ : i ' : ' - : . - . : CHLORITE :
197 : ' ' B N , ' o 833 : CALEITE 870 CALCITE

i | _ . : 7 6-9 OPEN B 53 PYRITE

g
75

CHLORITE ' CHLORITE ' - : CHLORITE : , : CHLORITE CHLORITE
IS8 70-0 1 539 . . - CALCITE , 625 : _ , az.2 800 : PYRITE . MARBLES NOT REPRESENTED IN HOLE.
. 85 . - - e - oLAT . 13-4 CALCITE - . - T4 ) : . : -l S

CALCITE

i e o

- | CHLORITE : 3 ' CHLORITE CLAY ' o CALCITE
. 87 129 _ I 10-9 _ : 2-0 . :
199 FYRITE A CALCITE CHLORITE !

778 _ 51-8 o : 666 CALCITE , 100-0 ' | : it 76:0 : CHLORITE © B LENS MARBLE OVER ['Om, HANGINGWALL BIOTITE HORNFELS NOT REPRESENTED.
: 3.0 LAY [2-5 CLAY -~ 10-7 _ : , : : _

: ] 36 : - ’ : : 83
- PYRITE : PYRITE . . . : .

| . | 7 i . CHLORITE | ABUNDANT ' ' _ , CHLORITE
200 i o _ 158 5.5 5 CALCITE 12-Q CHLORITE - 122 . CLAY

: | PYRITE 45-0 ' ' : ' 5r-6 " CALCITE - B LENS MAFIC HORNFELS OVER 2:Om. MOLE VERY CLOSE TO WEDGE FAULT
o7 CLAY . S ' ' : ' ' 78 PYRITE , : _

LT

L, TR

CHLORITE 1 _ . : CHLORITE ' : CALCITE ] : : ABUNDANT
CALCITE 6B ) CALCITE ) 68 CHLORITE E_E'O CHLORITE

vRITE _ 53+0 | g0 PYRITE : 1000 : - B LENS MAFIC HORNFELS OVER 2:0m. PYROXENE GARNET HORNFELS OVER I-Om.
, . 13-5 : . o . 61 =- '5-5 FYRITE , - S

20l - | ' ' S - of .- BT2

o 4 e

T

10-3 -

_ : ABUNDANT | ABUNDANT
17-6 : CHLORITE i6-4 , , CHLORITE

39.5 - MINGR - 330 _ MINGR HOLE BADLY FAULTED. MAJOR DISTURBANCES !N SEQUENCE.
182 CALCITE : -~ 168 :

CLAY CLAY

202

T Y

: ABUMDANT.
164 ' ' CHLORITE : )
. 265 MINOR o ) : B LENS ROCKS NOT REPRESENTED.
99 PYRITE : : ’ . :

CALCITE

2034 138 476

14-2

e Pl ooy

CHLORITE ;

: . 74 ' OFEN '

. _ _ o - 84-1 . ) CALCITE
_ _ 1 FYRITE

208

0. : CHLORITE
. ' : CALCITE 10-3
209 77-0 62 PYRITE 583

CALCITE CHLORITE . : : : CHLORITE ' 7 , _ CHLORITE ' S
PYRITE 18-0 ' ' PYRITE : : 19-2 PYRITE 4-0 PYRITE

CHLORITE : 22-3 CALCITE ’ ' 174 J 1 I?-_G,

B LENS MARBLE NOT REP .
7.9 , _ : 19-2 CALCITE OT REPRESENTED

20

v

T T e VR g s e i = Ui

96

o . CHLORITE
15-6 CALCITE
34-0 155 , PYRITE
OPEN ;

210

CHLORITE
84 | pYRITE

41-0 :
59 CLAY

211

N A B ey Ul N

OPEN

>20-0 : S CHWORITE .| cHLORITE oo 1 | CHLORITE o b o CALCITE : _ CHLORITE » , CHLORITE
: : CALCITE ' A ‘ : ' L . _ 82 , ;

' ' @ : 70 CALCITE : 75 PYRITE ' 5-0 CLAY 85 cLay : ) 48 CALCITE
' TALC,CLAY : : _ CALCITE, TALC ;

" VOLCANICS DOUBTFUL \WERY CLE‘ISE TO A FAULT. DRILLED B0

MODERATE : : _ ' , _ | ABUNDANT
CHLORITE . 50 CHLORITE [ 7 ,
PYRITE ' _ : , 287 Ejrﬁéfi?ECLh‘!' ' e DRILLED B4
i - ' ' L :
CALCITE : : , : ' : CALCITE |

425 | o o e 50-0
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Table: 4

ENGINEERING GEOLOGY OF THE -DOLPHIN OREBODY

2% ..
156033

1 \ B LENS PYROXENE GARNET
VOLCANICS B LENS HORNFELS PYROXENE HORNFELS B LENS MARBLE HANGINGWALL HORNFELS HORNFELS L C LENS SKARN QUARTZITE
DDH. No. s ‘ REMARKS
1 Joints /Metre |Joint Filling | Joints /Metre |Joint Filling ] Joinis /Metre } Joint Filling | Joints /Metre ; Joint Filling | Joints /Metre |Joint Filling | Joints/Metre | Joint F%Eing Joints / Metre! Joint  Filling | Joints / Metre | Joint Filling
1
16 - 520 CHLORITE 0= > 2G CHLORITE 8- 3 20 CALCITE B = >20 CALCITE > 20 CHLORITE 8-20 CALCITE 2—~8 CALCITE
i - A
400 CHLORITE CHLORITE
40 4 - 320 2 - 10 CALCITE 4~ CALCITE 0-4 CALCITE
10 - >20 CHLORITE 4 - >20 QUARTZ g - 20 CALCITE 2-8 CALCITE 10 - 20 CALCITE 4 -8 cm.cn%f 2-8 CHLORITE
402 ’ CHLORITE ' ,
8 —320 CHLORITE 8 - 220 CLAY 2 =320 CHLORITE 2 -4 CALCITE 4 -320 CLAY 8 - 10 CLAY E 4 -8 CALCITE
403 CLAY CLAY )
CALCITE CALCITE {
4-10 CHLORITE 3 - 10 4 - 10 4 -0 4 - 10 10-20 2-4
404
4-8 ELAY - 2 —10 z -4 4 - 10 CHLORITE 2-4 2 -4 CALCITE 10~ 20
405 ‘ i
2 - 10 CHLORITE" 4-8 CLAY 2-8 CHLORITE 2-8 CALCITE 4 ~10 OPEN 2-8 I 2-a
406 OPEN CLAY ' |
2-4 CHLORITE 4 - 10 OPEN 2 -8 OPEN 2-4 I 2 -4
407 :
CALCITE 1
g - 20 CHLORITE 2 - »20 cLAY 2-> 20 CHLORITE . 2 -%20 CHLORITE
) : g CALCITE
408 CALCITE CALCITE CLAY
_ 10 ~ >20 CHLORITE 8 - »20 CHLORITE 10~ 320 CHLORITE 2-10 CHLORITE
1 409 CLAY cLay CLAY
_ ot B — 207
410
] 5 - I0 MOST OPEN 0~ 5 CHLORITE 0-5 IS ~>30
41} : :
g
0 - 20 CLAY 10 - 320 CHLORITE g~ 10 CALCITES 4-8 CALCITE 10 - > 20 CALCITE
412 CHLORITE E CLAY
I CALCITE i PYRITE
4 - 20 " CHLORITE 0O-8 4 - 20 CHLORITE B - >20 CHECRITE
414 CALCITE £ CALCITE CALCITE
B PYRITE CLAY
h 0 - 20 GHLORITE 2-8 CHLORITE 2->20 CHLORITE 8 - 320 CHLORITE
415 CALCITE PYRITE CLAY
CALCITE PYRITE™] CALCITE FYRITE
\ AFTER COTTAM AND ROGERS {1973)
i
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