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Introduction: 

The properties at present held by 
the Montana Silver-Lead Mining ComPaDl N.L. 
comprise three ItO acre leases Nos. 11789111 11790M t 
and l179lM (Zeehan Mineral Chart). me eases 
are located in a north-south line on either side 
or the Zeeban - Corinna Road about three mUes from 
Zeehan Post Office. The present underground workings 
are located near the south-west corner or lease 
Ho. 1178911 and the present report is concerned with 
the workings occurring on that lease only. Some 
trenching and exploratory work by bulldozer has been 
undertaken on the two northern leases but the results 
obtained have been inconclusive. 

The present investigation was authorised 
b,y the Director of Mines in October 1950 and its 
purposes were 1-

(1) To carry out a routine survey of all workings. 
(2) To make a study of the lode system exposed and 

to report on Ore types 
structure of the system 
Relationship of structure to ore deposition 
Location and valuation o. ore shoots 
Any other features of economic or scientific 
interest. 

(3) To applY the results ot the investigation to 
other known lode systems occurring in the 
vicinity. 
The search tor other possible lode systems 
in the vicinity 

!be report is based on tield work 
carried out between May and July 1951 and is accompanied 
by the following plans. 

General plan ot lease No. 11789)( U" • ;0') 
Plan of adit level (1" • 20') 
Plan ot 100' level (1" _ 20') 
Plan or 150' leVel (1" _ 20') 
Long and cross sections (1" • 20') 

All survey work was carried out by B.L. Taylor while 
D. Burger was responsiW tor the sreater part or the 
detailed mapping. Assays or samples were carried out 
by the Mines Department Laboratory at LaUDeeston while 
microscopic investigatiQB of ore samples was undertaken 
in the Hobart office. 'lhe report is the result of 
collaboration between Messrs. taylor and Burger. 
General responsibility tor all statements is assumed 
by the senior author. 

Some contus1on may arise in regard to 
the naming of the mine. In the early days of the 
Zeehan tield an ~glish Company operated two mines 
at the north end ot the town known respectively as the 
Zeehan-Montana No. 1 and the Zeehan-Montana No.2. 
It is stressed that the present mine, the Montana Silver­
Lead Mine has no connection with these older mines nor 
is the present company related in any way to the Zeehan­
Montana Company. 

.. 
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TOPOGRAPHY: 

The above sections are located in 
the buttongrass region to the west of Zeeban 
township. A marshy flat striking northwest 
bisects Bo. 11?89M diagonally. A low range 
rising fifty feet above the level of the flat 
occurs to the south west while somewhat higher 
ground occurs to the northeast. The drainage 
trom the flat finds its way into Little Pine Creek 
and thus into the Pieman River just east of the 
junction of that river with the Heemskirk River. 
The course of Little Pine Creek is marked by a 
broad flat marshy zone to the west of the lease. 
The Big Ben mine occurs west of the present mine 
on the west side of Little Pine Creek. The area 
is almost devoid of timber except for a few scattered 
patches of stunted gums. 

MINE SURVEY: 

An underground survey of the mine was 
carried out by Mr. o. Douglas between 1937 and 1938 
and subsequently additional survey was carried out 
by a Mr. Doran. The plan of the or iginal survey was 
available to the present wr1ter but deta1ls of the 
later work could not be located. Since 1-

(1) 

(2) 
(3) 

(It) 

None of Douglas' stations could be located 
beyond doubt 

The whole of the data was not available 
Douglas' plan does not show the widths of 

.the drives 
Huch additional underiround work has been 

carried out since this survey was done 
1t was decided to initiate a complete re-survey of the 
workings.· This was carried out by theodolite and 
steel tape the instrument used being a Watts No. 1 
Hicroptic theodolite. 

Lease No. ll?89M has been gridded, the 
origin of co-ord1nates being the southwest corner peg 
of the lease. All plotting of points has been by 
co-ordinates with the exception of some stadia shots 
taken to costeans and cuts. 

The shaft plumbing was undertaken with 
the aid of two wires suspended at the surface. The 
instrument was set up at the surface and at each level 
so as to make almost an equilateral triangle in each 
case. Sixteen observations of the angle between 
wires were taken at each level and also sixteen readings 
between the reference vire and the reference point in 
each case. A close was made by taking high angle shots 
with the aid of a diagonal eyepiece through the internal 
winze trom the adit to the 100' level. Two main 
closes were effected as follows 1-

(1) 

(2) 

A/12-A/ll-A/IO-A/B-A/7-A/5-A/3-A/2-A/l-SV3-s/4-
S/5-S!?(-A/12) 
Closing error • 1 in 1t327. 

Al9 - AI? - Al5 - A/3 - A/2 - A/I - S/3 - S/lt- -
S/r; - s/8 - shaft reference wire - B/l - B,2 -
B/6 - B/7 - B/9 - B/IO - B/ll - B/12 - B/l -
B/15 - B/16 - B/l? - Bl30 - B/3l - B/33 - A/9 
Closing error • 1 in 8lt-?2. 

--, 



Levels were run with a qu1ckset 
level aJ.ong the main drives, and a closed level 
survey taken from the bench mark at the top of the 
shaft over the hill to the mouth of the adit and 
return via the access road to the bench mark at 
the shaft. The closing error in this circuit was 
00.20'. An assumed R.L. of 900.00' has been 
asa1Jned to the bench mark at 100' level and aJ.l 
levels are related to this assumed datum. 

The bench marks used during the 
survey are located as follows 1-

(l) ISli! o,t ~i!'li· On collar set - north vest 
corner of centre compartment 

(2) ;&.012' liIIJ. On plat set - northwest corner 
of centre compartment 

(3) J.:i0 t .~vSj. On plat set - Northeast corner 
of centre compartment 

(It) MU .~!U Staple in cap of first set at 
mouth of adit. 

Appended hereto is a table showing 
the co-ordinates and reduced levels of stations used 
during the survey. 
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UBLij OF CO-QRDINAW Al'fD REDUCED LEV1U,§ 

OF SllRYlY STATIONS 

STATION LArITUDE DEPARrtJRE R.L. 

1/2 2't7.1" ~8.69 

~ '+97.68 5.~ 992.;Z 1!·bl 259. 3 1~6. 8/; '+ • 289.70 1 5.0; 
8/~ 2 2';1 2~7.29 10'+6.30 

~~ "n.)1t ~;Z.;2 1039.00 
660.~ .78 

8/9 7U. ;~.70 S/10 569.02 3 .13 1012.07 
S/ll 00.00 1320.00 
S!l2 570.20 1'+1+.90 

~~ ~1.3.03 183.71 
~.31 19i·27 8/1; 8~.9; '+1 .80 989.'+7 

s/16 6 .09 ,°;.83 
~~ 1010.61 50."7 99'+.'+; 

1060·U 60;.'+7 1008.11 
8/19 ~2. ~:~ 101~.81 
S/20 37.27 102 .~ 
Sl21 729-r, ~.26 103'+.0 
8/22 ~- 7 .28 1~.'+7 

~~ .21 1323.16 1 .11 
52.70 1539.98 

B.M. Collar of shaft 997.51 

All '+5'8.71 100.87 996.~ 
Al2 '+b3·i5 166·Zl 996" 
~ 35'3. 3 ~1. 99 .12 

377.0; 7.13 
999.9'+ Al5 3~"32 293.12 

AI~ 2 .03 277.63 1000.61 

~~ 3~';; 315.1t-O 1000.11 
3 .~ 322.lf.6 1001.02 

Al9 362• 326.73 100;.27 
Al10 , ~.83 327.91 1002.6; 
Al11 2 .H 319.711- 997.2g J./l2 (as/7) '+51. 3r,0 72 997.1 

~~ ~~:~ 2 .08 1000.1.3 
2 7.00 

~g "'7.01 't09.11 

~7'n 373.~ 
A/l~ ; 7. 3°1. 
All ;71. 285.36 

B.M. 100' Level 900.00 
(Assumed) 

B/l 659.70 '+9;.23 906.1; 
B/2 627.26 '+77.21 906.87 

~ 663'R $1+'+.39 m· 9 ~3.91 
B/; .'+2 32.'+1+ 
B/6 ;91';9 '+92'i5 907.61 
B/~ 5?it-.81 ~~: .. ~ 907.29 
B/ 5~.07 
B/9 ~96:~' '+87.80 90~.89 
B/I0 If.62.~ 90 .2'+ 
B/ll '+?it-.Ol '+3,' 907.28 
B/12 ~5.05 '+1 .58 907.76 
B/13 5.21 37'+.23 

j17 
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STAl'ION LATITUDE DEPARTURE R.L. 

B/1'" "'16.~ 1t02.70 907.10 
B/15 368. 358.71 ~:64 B/16 352.1t8 35~.90 

~A 325.10 33 .57 909.Oit 
3it3.1tO 309.~9 

B/19 300.6It 323. 2 908.6~ B/20 268·U ~.26 910.3 
B/21 259. 31t8.9It 
B/22 613.16 ~57.02 
B/2~ 599.2It 16.15 
B/2 525.83 1tIt9 .... 2 
B/2~ ~." "'51.69 
B/2 .9~ 382.71 

~6 "'51+.0 jlt6.3~ 
"'79.13 ~93.3 

B/29 520.89 ~.01 
Bl30 31t1t.lt1 3 .SIt 907.1'" 
Bl31 3"'2.!t9 31tO.81 937.09 
Bl32 361t.20 3~."'3 
B/3~ 31t6.22 3 3.20 
Bl3 321"~ 325.61 93,. 'A 
B/3~ 312. 315.98 93,.7 
B/3 281.56 300.6~ 
B/3~ 251.23 316.0 912.70 
B/3 252.92 296.50 

~ 272.6It 281.39 
282.78 28,.23 

BJlt.1 "'92.'l't ItO,. 52 
BA2 ~.33 "'32.~ 
:~ 666:~ 325. 

563.36 
BJlt5 681t .. 65 667.03 

B.M. 150' Level 81t6.38 
e/l 668.20 51+1.69 ~2.11 
C/2 652.50 5:f·57 ,059 
g~ 73S"n 5 1 .. 00 8,3.12 

751. ,29 .. 0, 
C/~ W·~ 'Ai" 63 0/ 5.~ 5 .81 
g~ 1~. ~,,82 852.79 

61 .12 "i' ~.1'" C/9 592.08 a'" 5 
.62 

C/10 602.~ 6.~ C/ll 5~. 5~: 7 C/12 5 .25 ~7.0lt Blt7.57 CIl~ 5ltl.1t2 
C/l ,81.11t "'91.76 
CIl, 598.19 "'76.08 
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HISTORY OF rHE Mlli3t 
Prospecting in the area now held 

b,y the Montana Silver-Lead Company N.L. apparently 
commenced on 8.1.~ on which date a ~ acre lease 
No. 2116/9lM was marked out in the name of the May 
Queen Prospect~ Association N.L. A lease was 
issued dated l ••• ~, voided on 10.2.9" re-lnstated 
on 20.12.9, and tinally voided on 18.8.96. During 
this period, a small underlay sha1"t was sunk to a 
depth ot tifteen teet some distance south of the 
southern boundary or present lease No. 1178S- i.e. 
not on the present property. This shaft is said 
to have interseoted metal but details are not avail­
able. In addition a pit was sunk to nine teet on 
the site ot the present main shatt and a small 
costean cut in the vicinity ot this pit. The 
costean has since been covered by later developments. 

On 18.8.96 an area No. llt.,3193M was 
marked out on the site ot tormer section 2116/9lM 
in the name ot William Jenkyn. A lease was issued 
dated 1.11.96 and the tollowing transters were 
ettected. 

The 

(a) 

(b) 
(c) 

(d) 

To Western Rxtended North Silver Mining 
Company N.L. 11+.12.96 

To H.S.M. Evans 2.8.98 
To Western Extended Silver Mining Company 

N.L. "'.11.98 
To Western Consolidated Silver Mining 

Company N.L. 12.10.00 
lease was voided on 16.12.92. 

Again on 17.1.07 the same area was 
marked out as No. 2889M by R. Clabburn. A lease 
dated 1. ,.07 was voided on 1,.12.08. There is no 
record ot any exploratory or developmental work having 
been carried out during the period 18.8.96 to 15.12.08. 

So_time during the period 1908 to 
1922, a prospecting campaign vas initiated under the 
supervision ot Ha*twell Condor, state Mining Engineer. 
During this campaign a series ot cuts were made in known 
.ineral areas in the Zeeban tield. One ot these 
costeans (No. 1 on the accompanying plan) was cut on 
the site ot present lease No. 11789M b,y Mr. J. Dhue. 

On 21+.1.23 an area ot ~ acres, 
No. B9'+8M was marked out tor Richard Clark, a lease 
dated 1.1+.23 was issued and voided on 26.2.21+. '!his 
lease covered mostly the area ot the previous leases 
but was located several chains turther east. It still 
included what is now known to be the area ot the lode 
system. Again on 11.3.26 the same area was .rked 
out tor Richard Clark as lio. 965214 and vaa cancelled 
on 1.3.27. During these periods, Q.W.S. Clark carried 
out the folloving prospecting work on the area 1-

(a) Widen1ng and deepening ot the May Queen 
prospect1nl pit. 

(b) the cutting ot a costean west trom this pit. 
1'h1s costean haa now been tilled in. 

(6) The cutting ot lio. 2 costean south of what 
is now 10. 1 prospecting shaft. 

During the period 1935.37 a prospecting 
party led hy G.w.a. Clark vas established with govern­
lllent assistance. This party carried out the follOwing 
work r-



(a) 

(b) 

(c) 
Cd) 
(a) 

(r) 

Sinking of No. 1 J.?r~specting shaft on 
an underlay of 60UE for a depth ot ~2' 

The driving of an adit from the bottom 
ot this abaft in an easterly direction 
fer approximately 60 feet. 

The extension of No. 2 costean 
All cuts on th.e top of the hill 
The driving of the adit crosscut as far 

as the tillite lode 
The driving of the eastern auit and 

associated drives as mapped. 

j2J 

On 12.2.37 the area of former lease 
10. 9652H was marked out in the name of A.A. Summerhays 
a~ No. ll789lf,. Two f'uZther leases Nos. 11790M and 
No. 1179lM were marked out simultaneously in the same 
name the latter two being north and adjo1n1Dg 11789M. 
These areas were transferred to Montana Western Extended 
Silver-Lead Company N.L. on 29.~.37, and leases issued 
dated 1.5.37. Subsequentl7 the l",ases were transferred 
On 11.8.39 to Montana Silver-Lead Company N.L. who are 
the present holders. Under these two companies work 
at the mine proceeded continuous17 until early in 
19'1-1 when operations were suspended owing to the low 
price of lead. During this period almost all the 
underground world.ngs were opened up as follows 1-

(a) 

(b) 

(c) 

(d) 

(e) 
(f) 

(g) 

(h) 

(i) 

(.1) 

The enlargement of the old May Queen shatt 
to 12' x ~I and the deepening of it to 
297' by the end of 1939 when work on the 
shaft was stopped owing to the inflow of 
water. 

The driving of 100' level to apprOximately 
510 teet from the shaft together with. 

No. 1 west Crosscut 
No. 2 West " 
No. 3 west .. 
Bypass drive 
No. 2 West Crosscut North Drive 
No. 1 East Crosscut 
No. 2 East • 
Rise connection to adit level 
Rise connection to adit level 

from No. 2 W. Crosscut 
Rise to surface from Bypass Drive. 

Sinking of No. 2 prospecting shaft to 
~l teet and a drive south therefrom. 

Continuation of adit crosscut to main lode 
and drives north and south. 

A leading stope on this level. 
Rise from adlt drive to lio. 1 prospecting 

shaft. 
The driving of an intermediate level between 

100' and ad1t levels. 
The driving of 150' level and associated 

crosscuts co.nenced later in 1939 and 
continued till work ceased in 19'f.l. 

The cutting of a rise trom 150' to 100' 
level. 

The partial cutting of a plat at 200' level. 

Sometime in 19'1-7 a tribute was let ta 
Mr. R.E. Clarke and ~!r. f. Brampton tor part ot the 
mine. These men worked continuously till 31.8.50. 
During this period a connection was made between adit 
north drive and the short drive from the tloor of 
No. 2 Prospecting shaft and stoping was carried out 
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aboYe the adit drive and between the intermediate 
and adit levels. No work was done in the 100' 
and 150' levels. The main shaft was not in use 
and all access was by the adit crosscut. 

As trom 1.9.50 active operations 
by the Montana Silver-Lead Company N.L. were 
resumed under the managership of Mr. R.E. Clarke. 
The lower levels have been unwatered, the mainshaft 
brought into operation and development work is in 
progress on 100' and 150' levels concurrently with 
mining operations in the adit level. Milling 
plant is be1bg installed and should be in operation 
shortly. All ore from the shaft is at present 
being stacked in anticipat10n of the completion of 
the mill. Ore obtained from the adit is being 
jigged and represents the sole saleable product of 
,the mine at present. 

. !·1ost ot the 1ni'ormation regarding 
dates of leases above has been obtained from old 
Mines Department registers held at Zeehan. For 
descriptions ot the works carried out in the past 
the author is indebted to descriptions contained 
In past Annual Reports of the Director of Mines and 
to 1ni'ormation given by Messrs. J. Bell, a.W.S.Clark, 
R.E. Clarke, and T. Brampton, residents of Zeehan. 

MlIjI PRODUCTIO,th 

The following table shows the 
quantities and values of silver and lead produced 
from the mine since 1937. The information relating 
to the years 1937 to 1~9 have been taken from past 
Annual Reports of the Director or Mines and the 
figures for 1950 and 1951 have been supplied by the 
Inspector of Mines, QUlensto¥n. 

i21 
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Year Tons ore Tona Total Total Estimated value. 

treated concentrate lead S1lver 
produced Tons Ounces 

1931 N.R. 101.90 59.11t. 8813 £A2120 

1938 81.0 N.R. 16.30 1921.6 £Alt-10 

1939 Not Recorded 

191t-O 852.0 123.60 79.868 9It-88 £A2986.6 

191t-1 919.0 96.70 65.9 6916 £A2373.68 

191t-8 N.R. a,.3It.It- ,....855 Slt-73.575 £87188.0 

191t-9 N.R. 228.783 11t-2.,...8 22863.399 £S18501t..557 

1950 N.R. 172.771 91.31t-B 15111.60, £Bl1t-l+02.106 

1951 N.R. SIt-.138 1t.9.295 1~.876 £89853.373 

Kgt •• ~1) H.R. • Not Recorded. 
2) Figures tor 1951 to June 30th. 
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WIlING DIV&PP!OOii'. 

As at July, 1951, the following 
developmental work has been carried out on or 
in the viCinity of the lode system on Lease 
11789M. 

(1) Five cut. on western flank of the hill near 
s.w. corner of lease. 

(2) Two cuts on eastern flank of the hill. 
(3) Two E.W. costeans and several small pits 

in the vicinity of these cuts. 

underground: 

(1) 

(2) 

(It) 

(5) 

Southern adit crosscut driven on a tortuous 
course for a total of 76 ft. 

Eastern adit crosscut driven southwest for 
52 ft. trom a point 100 ft. southwest of 
main sbatt. At this point the lode was 
met and a south drive put along the lode 
for 17 :f't. The main crosscut was con­
tinued east for 88 ft. and a southeast 
crosscut driven tor 1tO ft. from the ~oint 
at which the lode was intersected. 

Two prospecting shafts sunk from the crest 
of the hill in the vicinity of the cuts 
and costeans. No. 1 prospecting shaft 
(co-ordinate position 282U, 257E) sunk 
on an UDderlal' of 600 to east for a 
vertical d$pth of 51 ft. No. 2 prospect­
ing shatt (co-ordinate pOl;ition lj.5lN, 3lj.'7E) 
sunk vertically for a depth ot ~2 ft. 
From this shatt a southwest drive continued 
partly in lode matter for It2'. A small 
cUddy was cut in the northwest corner of 
the bottom of the shaft also in lode matter. 
From No. 1 shatt an easterly crosscut was 
driven about 60 ft. without intersecting 
lode. 

An adit crosscut driven tron. co-ordinate 
position It59N, 10lE in a south-Southeast 
direction for 2~3 ft. At 168 ft. trom 
the portal • lode was met and driven on 
26 ft. north-east and a small cUddy cut 
on the south wall of the adit. At 243 
ft. the crosscut intersected a main lode 
system wbich was driven 'on northeast and 
southwest. The south drive continued to 
63 ft. in lode matter and a connection vas 
made to No. 1 prospecting shaft at 26 ft. 
trom the end of the adit. fhe north drive 
followed lode channel for 95 ft. then veered 
into the footwall for a further 1tO ft. where 
it cozmected with the drive frOli the floor 
of No. 2 prospect1nc shatto In this drive 
at a point 25 ft. trom the end ot the ad1t 
a winze has been sUDk trom the tloor of the 
south drive along the lwlging vall of the 
lode to a vertical depth of 29 ft. A 
short prospect drive trom near the bottom 
of the winze goes south west tor fifteen 
teet. 

A main three-compartment shaft has been sunk 
trom eo-ordinate position 660N, 5lltE for a 
depth of 297 ft. From this shatt levels 
have been put off at 97.7 ft. and 151.3 ft. 
The plat has been partially cut at the 220 
ft. level. 

j 2.1 . 

. 



n. 
(6) 100 ft~el. A crosscut west trom 

the Intersected the lode forma-
tion at 18 ft. and drives have been 
put north and south. 

(a) North Dr1p proceeds 40 ft. without 
crosseu s. 

(b) The crosSGUt 
continued for 

a further 150 ft. westerly. 
(c) NO'J EPtt&r9'm;t. This has been 

p ou a ection s11ghtly 
north of east for 163 ft. from the 
shaft. At 60 ft. trom the shaft, 
two short dr1ves go north and south 
respectively. At 150 ft. trom the 
shaft another short northerly drive 
has been put out. 

(d) South "tv!' This is the main develop­
ment a his level. According to 
Blake (tt) this has reached a d1stance 
of 510 ft. from No. 1 West crosscut 
as at Hay 1939. The end of the 
dr1ve is now fal.len at approximately 
1t50 ft. trom No.1 West crosscut and 
it is not known just what d1stance 
was ultimately reached. 

(e) N0:lJ;WJst ~aSS~ut cOlllCllences at 2lf.6 ft. 
o.es crosscut and according 

to Blake (It) extends lllt ft. west with 
a northwesterly deviat10n ot 35 n. 
trom the 80 ft. mark. This -crosscut 
is now fallen at 92 ft. trom south 
dr1ve and the end aannot be inspected. 
At 6, ft. from south dr1ve a vertical 
rise has been put up connecting with 
No. 2 Prospecting Shaft. 

(t) No. 2 West Cijsptuti!0rth etf't This 
commences • om sou 1ve and 
proceeds northerly and northeast for 
97 n. 

(g) N2t;3 Xlfst ira,spt commences at 359 ft. 
om o. as crosscut. According 

to Blake (It) this attained a length of 
1t3 ft. trom south drive at which point 
a southwest dr1ve was put out tor 21 
ft. and at 10 ft. trom the end of this 
dr1ve a fUrther 10 ft. of northwest 
dr1ve was cut. The crosscut 1s now 
fallen at 31t ft. from south dr1ve. 

(h) ~fS DriVe. This commences trom south 
ve a a point 93 ft. trom No.1 West 

crosscut. The dr1ve commences south 
west and veers south and south east to 
meet south drive again at 182 ft. trom 
No. 1 West crosscut. From this bypass 
a north drive proceeds 35 f't. trom a 
point 20 ft. trom south drive. Again 
trom the bl'P&Ss dr1ve at 70 ft. trom 
south dr1ve a connection has recently 
been drivtn to No. 2 West Crosscut North 
Dr1ve meeting this latter at ,0 ft. from 
No. 2 West crosscut. 

(1) NO~ 2 Poll iJ:l,s~t. This has been driven or.. .. om south drlve commenc­
ing at a point lt20 ft. trom No. 1 vest 
crosscut. . A sma] 1 cuddy occurs midway 
between this crosscut and no. 3 West 
Crosscut. 

• 



(8) 

(9) 

(j) At 338 ft. from No. 1.'I'est crosscut 
a rise has been put through from 
south drive and connects to adit 
level north drive 55 ft. from the 
end of the adit crosscut. 

(k) From the bypass drive a somewhat 
tortuous rise has been driven to 
the surface. .rhe top of this 
rise is located just west of the 
compressor shed. 

(1) At 437 ft. trom No. 1 west crosscut 
a rise has recently been put west 
for 24 vertical feet at an elevation 
of 370. }'rom the top of this rise 
35 ft. of northwest and northerly 
drive has been cut in en attempt to 
link up with the intermediate drive. 

Int~mediat~~tll At a height of 28 ft. 
a va sou h ve an intermediate level 
has been cut from the rise connection. 
'The south drive of this level proceeds 
68 ft. and the north drive ft. No 
crosscutting has beon dGne at this level. 

120 tt, Level. Fron the plat an east 
crosscut meets tile lode at 25 ft. from 
the shaft and north anG. south drives have 
been put out. 

(a) Itgtth Pl1y@.£his extends 155 ft. from 
the crosscut. 

(b) South D~ive. As at July, 1951 this 
exten s il+5 tt, southwest and is beini 
actively extended. 

(c) NO, 4- wes) crolfcut goes oft north drive 
srrt. rom t e shaft and extends 

37 ft. w.N.VI. 
(d) N0to' ,leftS cros~9ut. This leaves south 

ive ft. rom the shaft crosscut 
and extends ~or 43 ft •• 10 ft. from the 
end a short south drive extends 22 ft. 

(e) MOar3 lAst crotscut. This leaves north 
ive opposi e entrance to No. 4 west 

drosscut and extends for 25 ft. 
(f) A small cuddy It) ft. square occurs in the 

main drive opposite the shaft crosscut. 
(g) A rise has been put through from a point 

Just south oZ the entrance to No. 5 
Jest Crosscut meeting 100 ft. level 
75 ft. south of do. 1 West Crosscut. 

Iii~'ng. !be following stoping work has 
en carried out. 

(a) 1,0 ft. leye1. A leading stope occurs 
at the south end of south drive. This 
has recently been timbered, and normal 
stoping operatiOns are at present in 
;.>r0gress here. 

(b) 100 tt, l~. Little stoping ap~ears 
to have een done in the past. In a 
lew places leading stopes have been 
commenced bu~ have not been proceeded 
with. In the bypass drive S011e stoping 
llas recently been in progress but has 
been stopped temporarily. 

(c) Mit Lnel,' "leading stopes were 
aken out by the operating company 

prior to 19'+1. The greater part of 
the stoping in the mine occurs in this 
area and was undertaken by the tributing 
party between 1947 and 1950. The 
greater part of the length of the adit 
drives has beull stoped out in a rather 
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irregular manner good patches of 
are only having been taken out. 
In three places breakthroughs to 
the surface have been made. These 
stapes are in a rather dangerous 
coudition at present and it vas not 
considered wise to undertake detailed 
surveys through them. The accompany­
ing long section of stopes has there­
fore been merely sketched with refer­
ences to such fixed points as could be 
located on the surface and in the adit 
level. 

Additional stoping has been undertaken 
by the tributing party at various pOints bet"een the 
intermediate and tho aiit levels as shown on the long 
section. 

At present an underhand stope is being 
cut below adit level from the winze in south adit 
level drive. This stope commences at a point 18 ft. 
below adit level and extends 40 ft. to the northeast. 

PRp.'VIOUS LIr4!,Al'UlU,J 

There appear to be no published 
official reports on the area. rt~ee typed reports 
ot the Department of 11ines are available !lJld reference 
has been made to them in the compilation of this 
reportJ-

"Geological Report on the Hay ~ueen Area " 
F. Blake June, 1936 

"Montana ,-/estern ~xtended Hine" F. Blake Oct. 1938 
"Montana Western Extended Hine" F. Blake May 1939 
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The first of these reports was concerned 
with work which had been performed by the government -
assisted party under G •• I.li. Clark. The latter two 
were reports on underground workings by the operating 
company_ 

GEN~AL ApOLOGY: 

In the investigation ot the general 
geology ot the lease, it has been necessary to carry I' 

out a brief inspectioc of tho outcrops on the Corinna 
Road from the Zeeban-Montana No. 1 to a point halt a 
mile beyond the present mine. This work has been 
tacUitated by the use of aerial pbotocraph£. A 
plan is attached as an inset to the General Plan 
showing the general geology and structure of the area. 
!be plan is a direct tracing trom the relative 
photographs, is of an ak/prox1mate scale of 20 chains 
to an inch, and is not completely accurate owing to 
the normal distortion of photographs. 

It is convenient to discuss the 
general geology under the following headings (a) 
Rock Groups (b) Structural Reiations and (c) Age 
of the Rock Groups. 

(a) Rock Groups 

These are three in number. 



14-. 

(1) 

'lhese consist most~y 01 shales and 
quartzites. The llhales pre generally light to 
dal"k grey in colour. They are thinly bedded and 
become paler 011 weathering. the quartzites are 
pale grey to brownish

1 
coarse to LlediUJII graineti and 

rather impure. In p aces they grade to compacted 
sandstones. In many places they are distinctly 
micaceous. The mica t a white type, varies in 
grain size from very tOine to quite coarse, and the 
plates +ie parallel to the bedding ot the quartzite. 
The quartzite sowetimes forms massive bands but in 
general it oc(;urs in bauds 1" to 211 in width inter­
bedded with shale. ~uartz veins are of fairly 
general occurrence in the shales anJ SOll1et1mes 
o>enetrate into tho quartzite. 

(2) G£o~P B tS:Qat:,~rigYfiita' east of 

On the eastern margin ot the road 
vildre it cuts through lease lio. 117891(, another 
~GUp ot quartzites and silales is encountered. 
In a general way they lire sim1l&r to those of 
Group A. Tll" shales w:e Ii somewhat darker grey, 
tine grained, and thickly bedded. The quartZite 
varies from pale pinkish white to dark grey, is 
fairly impure and of rather coarse grain size. 
It does not appear to be .nicaceous. In the few 
outcrops avaUable, the quartzite shows as bands 
up to one foot in thickness interbedded with 
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shales. The rocks of this group do not shoil develop­
ment ot cleavage where inspec~ed. 

(3) Gro~p C - Tillik9 

this occupies the valley along .mich 
the road is c~t commencinG 30 chains southeast of 
the mine and continuing L. a ~>row strip ror at 
~east a miltl ~a:st the mine entrance. Along this 
flat area, the tillite is mostly obscured by a 
thick growth of buttongrass and by swamps. It is 
onJ.l exposed ill road cuttings, drains and on small 
mounds. Detailed desori)tlon or the tillite is 
given in thtl section on underground geology. 

(b) Structural Itelations of the Gr0U'Qs 

The rocks of Group B strike northwest 
and dip at an.gles between 4-00 and 600 to the north­
east. The strike is very constant and a strike 
ridge can be traced onl;ho photograp~ trom opposite 
the mine entrance back &lmost as tar as the Zeehan -
Montana No. ~ showing little deviation. The rocks 
ot Group A, on the other hand, show over a wide area 
west of the road as an extremely contorted g:t'oup. 
The general strike is app~ox1mately east-west with 
dips to the north but wide variations from this occur. 
Several strong folds occ~ over the area. 

The tillita bas been observed to dip 
under Group B rocks along the road northeast of the 
lII1ne. In fact, tne road has been cut aJ.most along 
the. contact. In general the contact is a conform-
able one but in places slight unconformitl1ras noted 
between the tillite and the overlying sed1mants. '!he 
evidence that rodts 01> Group B over~ie the tillite is 
conclusive, and tlw tillite is pro~~l to be considered 
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a8 part of that group. The contact between tillite 
and Group A rocks on the southwest side of the 
valley cannot be observed as no outcrops occur. 
Odd outcrops along the valley are all tillite, 
however, and it is deduced that tillite covers the 
whole of the valley floor. 

A major fault has been observed to 
separate rocks of Group A from the tillite and Group 
B. '1'h18 tault strikes north"rest and the raod from 
the Zeehan-Montana No. 1 to 3:) chains southeast ot 
the present mine is along two valleys which are 
located on the fuult line. At t',ro places on the 
road, in the deep cutting just north ot the Zeehan­
Western and ~ chains southeast of the Montana, the 
f'ault line is crossed by the road. In eaoh case, 
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a wide zone of intense crushing and contortion marks 
the tault line. Beyond the latter point, the fault 
line 18 not observable in outcrops but the line is 
marked by the northeast margin of the low ridge cutting 
through lease ilo. 11789M. It is considered that 
the fault continues northlfest and crosses the main 
mine acoess road 1,0 ft. northeast of' the mill building. 
B&ycmd this point it cannot ue traced on the surtace. 
1'his lII&Jor fault marked by crush zones has been identi­
fied as the No. 1 slide of the :t.eeban - Hontana No. 1 
Mine which has been discussed 10 detail by TWelvetrees 
and Ward (1). Its importanCE; in location or ore \li11 
be discussed in the section on Structural Features of 
the Lodes. There is reason to believe, as discussed 
in the section mentioned, that another crush zone or 
sll4e striking approximately east-west occurs as a 
spli t trom the llIain "lide, the junction of the two 
ocour.ttng a little east of the main shart. 

!'his major fa:.;l t zone is considered 
to be the chief structural feature of the district. 
The rollSka ot Group A on the , . .,est are considered to 
be older thlin those of Group B and the fault has 
brought them into juxtaposition. !be tillite 18 
regarded as lying normally below Group B and struc­
tnrall,. behaves as part of the group. 

Crossing the major fault zone occur 
two parallel faults striking east of north and 
d1p;Jing steeply to the southeast. One of these 
1s the main lode fissure and is discussed in detaU 
el&JeVhere. Some 100 feet west of this fault another 
parillel fault occurs and has brought the ti1l1te into 
contaet with Group A rocks. The contact 1s observable 
in the cuts R~. 1 to " No.2 costean, the southern 
ad1t and the drive on the tillite lode from a<l.it level 
crosscut. This fault dips to the east at about ~ 
where observed. Movemant along the fault is indicated 
b7 the drag of the sedimentaries in the undergrotmd 
ezpesurea and the western side has moved south relative 
to the eastern side. 

(c) Age of 'Atttl Qock Groups: 

At the present time, no opinion as to 
the exact ace of the rock groups can be offered. 
To date, no nasus have been foWld in the area, and, 
ovin, to the recurrance of several groups of shales 
and quu'uites in the Zeehan district and to the 
distance froTn the neareet group of rocks of this type 
of which the age has been determined (at Dundas) no 
correlations can be made. All that can be said is 
that the rocks of groups A and B as defined above are 
older than the West Coast Range Conglomerate and are 
therefore older than Ghe top 01' the Upper Cambrian. 
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Group A rocks show a somewhat bieber 
grade of metamorphism than those ot group B, their 
quartzites are micaceous and, in general, the rocks 
are bighly contorted. On this evidence it is 
deduced that group A rocks are the older. They 
are probab.ly of Early Cambrian age or possibly even 
late Pre-Cmnbrian. Group B rocks are certainly 
Cambrian, probably about the middle 01' the period 
and the tlll1te, being interbedded in this group 
would be of approximately the S!1I!le age. Exact age 
determination must await the discoyery of tossils 
in the area. 

SUmru;)rising, then, it may be stated 
that there are present an older and a younter group 
of shales and quartzites the latter group having a 
tillite member. A period of fracturing has brought 
the younger group adjacent to the older and the con-
tact is mark6d by a wide crush zone. At a somewhat 
later period, fracturing in a direction at r1lbt 
angles to the earlier fractures opened up the present 
main lode channel and also brought the tillite into 
contact wIth the older group of sed1lllents. Subsequently, 
both of these later fractures 'dere m1nerallsed. 

UliDlI,(lWWjD G1iOLOQX: 

the geology of each level vill be 
described separately. 

MSN! ARIT LEVI:iL' 
The entrance to these workings consists 

of a C'l"osacut 52 ft. in lmgth of vh1ch ...,. rt. is 
drIven throngtJ. shale with a general northeast strike 
and dip of 380 to the south east. !be shale is thinly 
bedded and is 1n gcmeral of a ligbter grey COl.our than 
those enc01mtered in the lower levels. At 7 ft. trom 
station 8/10, a mineralised shearing zone occurs with 
an average hor1zontal width or 3 ft. More or less 
parallel to this zone, and It rt. east of 1t runs a 
minor fault. The mineralised zone 1s exposed by a 
southerly dr1ve over a total length of 27 ft. Hanging 
and tootwalls are fairly well det1Ded, while country 
roek on eithsr side cons1sts of _~ !be ba~ng 
wall dips It-<> to the east. The lode _\erial conal_t_ 
of par\ly decomposed soft shale and carried some metal, 
the northern part being richer than the southern. 

The southeast erosscut, entering into 
the hanging wall c01.mtry, penetrates first 17 ft. of 
soft shale, -,mich cuts out against a fault str1k1n, 
east with southerly dip of 600. South 01' this tault 
i_ • bed of probable volcanic rock dIpp1Dg under shale, 
a1iIoUt 2 ft. in thickness. '1'h1a rock haa a general 
gr8eft1sh-grey colour. Coarse f'rapents of a grey green 
roek are eUedded in a dark grouncl maas. 'fraces of 
P1l'1te occur and a colourless unidentIfied Ilineral. 
Some ot the t'ragments have a porous texture. On the 
exposed surtace, the rock is covered by a thin crust 
of a colourless unidentified mineral occurring in 
extremely fine needles. 

Continuing past the ladet.the adit 
crosscut penetrates first shale oyer a d1stance of 
15 tt. !"rom station SIlO, where it is overl,.ing 
quartzite. At 6 ft. west of SilO a fault occurs, 
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strik:lng north with dip of lt40 to the east. At the 
shale-quartzite contact, the strike is slightly west 
of north and the dip 780 to the east. fhe quartzite 
is ex»osed over a length of 23 ft. while the strike 
is R.N.W. with dip o;f 600 to 650 to the east. At 31 
ft. west of SIlO, the quartzite is overlying shale, 
which continues to the end of the crosscut. rhe 
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area in the western part of the crosscut a;;>pears to 
have been disturbed by two sets of faults, nearly 
perpendicular to each other. One set strikes E.N.E., 
with dips to S.lli. and N.lf. "hile the other set strikes N.*_ with easterly dips of from ~o to 900. In 
addition, a third fault in the north \18.11 of the cross­
cut, can be traced tor ~ ft. It runs practieally 
eas1; with dips of 460 to 5'10 to the north. Near the 
western face a group of quartz stringers oceurs 
striking northeast with vertical dip. At 60 tt. 
from SIlO, a wedge of fractured material occurs 
resembling closely the material in the main zone ot 
i'al1lting. HoweVer, no mineralisation occurs here. 
i'iHI shale in t!:le .festern part of this crosscut is 
.nch shattered. . 

In the crosscut the following features 
occur. ~est of the tillite lode, the country consists 
of tillite. It is a soft rock containing small 
pebbles ot decomposed grey quartzite and coarSe 
angular quartz grains. Just ins1de the entrance, 
the tUl.ite has a claye)' appearanee lJut further ill 
it becomes quito firm. Structural features occurring 
in the tillite are (1) a group at parallel joillts at 
70 ft. from the entrance dipping steeply to the north­
eut (2) a .ontact between two types of tillite the 
cuntact sUiking easterly and dipping 360 to the south. 
the underlying tillite is relatively poor in pebbles 
while the :overlying tillite contains almndant pebbles. 
610ne the road cuttings near the entrance to the adit 
the weathered tillite shows also yellow1ah to brown 
colours. ~t 167 ft. from the entrance the tillite 
is cut off by a fault zone nearly 2 ft. wide in which 
the tillite lode is located. This fault contact i. 
marked by slickensides, crushed and shattered shale 
and drag of shale beds close to the zone. The shale 
azteDda 55 ft. from the tillite lode and is dark grey 
1a colour. It 1s much shattered by a nU1Ilber of SJIIlll 
faults (1) at 10 ft. from the tillite lode striking 
northeast and dip:-,ing 620 to the southeast (2) two 
118&1'17 parallel faults striking northwest and dipping 
northeast 0) at57 ft. from the tillite lode a fault 
striking northeast and dipping southeast. 

The fault forms the contact between 
shale and quartzite. Where the shale is clearly 
bedded it has a northwestern strike and dips to the 
northeast at 610 • '!he next part of the croslIIOut, 
about 13 ft. long, 1s dl'iven through quartz1te, which 
1a p1aces is much shattered; it has ~ &.1 • .8.. strike 
tADd Ups to the northwst. The quartz4te is grey 
IUl4 media grained. The crosscut has DOW reached the 
ma1D shearing zone. At this point the footwall of 
the zone 1s a prominent fault striking ~.N.£. with 
a steep southerly dip. 

'fhe tillite lode has been exposed over 
a lencth of 33 ft. but it was found that mineralisation 
was limited to the southern part of the exposure. 
rhis part has clearly defined walls, enclosing a zone 
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11 ~t. wide of soft shattered shale and galena. 
the lode has a dip of 51+-0 to the southeast. It 
w1dens to the north, and metal content decreases. 
In the northern part of the abort dr1ve the walls 
are not clearly defined and no mineralisation 
occurs. At tnis point the shearing zone 1s at 
least 10 ft. \lide \{hile the country rock is a much 
shattered soft dark shale. 

The ad1t level drive is situated almost 
.molly in the _3or zone of shear 1ng , which OO1'ltains 
the prinCipal ore bodies of the mine. me zone 
consists of brecciated and shattered fragments of 
shale and quartzite. ~ge portions of the zone 
shOW silification. In general, the mineralisation 
1s l~ted to the hanging ~l side. This wall is 
a ~ell defined faUlt p1ane.rr~ footwall at least 
on tIllS level, is not generally clearly defined. 
As exposed, tile zone or brecc1ated and shattered 
material is aG least rive feet wide at the southern 
en4, wh1le in the northGrn part tbe width appears to 
be about 16 ft. Part of the drive, between the 
southarn end and !'fo. 1 Prospect 8ha1't, a length of 
about 36 ftl is characterised bl lov metal content. 
Tho actual ode bas peter~d out to a mere one or two 
inches of talens along the hanging wall; consequently 
no stop1ng ha~ been 40na in this part of the mine. 
rhe hanging Offill S110'<[5 Q dip of 610 to the sOLAtheast. 
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A second falllt plane, n.;,arly parallel to the hanging 
wall, can be f(,llOWed for nearly 30 ft. It is, how­
ever, not tne foot .. al1 of the shearing zone as saattered 
mat8rial o .. cars above as .. o11 as below this plane. 
The material is relatively soft and 8no-",s signs of 
\feathering. At the .toot of l~O. 1 ProsjJect Shaft, 
tbere occurs a barren ~u9rtz lens. s1x inches wide. 
l'he hanging lIal1 oountry consists of shale, very much 
shattered and dark in co~our. From the prospect shaft 
northwardS the drive folloW's 010"17 the banging .. all 
oZ the shearing &one. A local structure of tr.inly 
bedded shale (}an be traced for about 20 ft. south of 
station AI? 'JveV\;h1s distance, the shale beds aI'e 
riJIllling parallal 1;0 tIle drive but, turn sharply at 
tl~ end of the structure and cross the major fault 
plane almost at right angles. rhe dip of tnis structure 
1s almllst vertical. 'fne chamber cut out around the 
top of the ris.3 from 100 .r ... level sholls that the zone 
of crushed mat,Jrial is at least 15 ft. wide. Hineral-
1aa1:1on, except for a small patch near the northwest 
corner of tIl~ chamber, is limited to a \/ldth of '+ ft. 
on ~ hanging wall side. North or AllO the drive 
deviates considerably from the strike olthe main 
tault, but turns at Aill to\/ards 110. 2 Prospect Shart. 
It 1s quite probable that the .. e~l prQllOUllCed fault 
which, south or the shaft, turns into tho east; wall 
of the drive, 1s the same ss that Wich forlllS the 
banging wall of the mineralised zane. At Aill, a 
small exposure of shale oocurs showing N.l4. strike and 
N.S. dip of '+00 • It is likely that this is tne foot­
wall of tile main shearing zone although it is not 
aarked by a fault plane. tight .raet south of No. 2 
Prospect Shaft, a small. vertuaJ. fault branches in a 
w6sterl.y direction.rhe drive has been extenjed for 
six feet past the prospect shaft, at the face mlneral-
1aatlon occurs over a width of 3.25 ft. the hanging 
vall country 1s dark s.b.ale stl'1king northeast and 
dipping 550 to the northwest. Near the face a small 
tauJ.t branches off in a southerly <iiI'ection wIth a tip 
of ~lo to ~la east. rhe south easterly d1p of the 
DI&1n faUlt plane, forlll1.ng tile hanging wall is quite 
regular where exposed along the whole length of the 
drive, varying only between 580 and 680 • 



THE HUNDRED FOOT Ll$VEI,' 
In the main drive. the main zone 

of faulting as exposed in the northern extension 
of the drive, has well pronounced walls. At the 
north face the horizontal width is 5 ft., gradually 
increasing to 10 ft. at station EVl. DipS observed 
on the hang1n& wall vary between 420 and 600 to 
southeast. From exposures at the entrance of No. 1 
west cro •• cut and the 100-ft. level plat it appears 
that the hanging wall consists of quartzite and the 
footwall of shale. From station B/l to B/6 the 
drive has been closely timbered. Consequently a 
great part of the .xposures are not visible. How­
ever, the footwall seems to become less clear. Near 
station EV2 a fracturing suggests a link-up with the 
lode exposed in the by-pass northdrive. 'The hanging 
wall is clearly defined and cuts the floor level 
several feet east of the drive. Dips on this part 
of the drive vary from 580 to 700 to east. 'rhe part 
of the drive troa station B/6 to station B/12 is 
characterised by tlio important features (1) the 
presence of additional fault pl.anes branching off 
from the major fault plane forming the hanging wall. 
Some of them rejoin the hanging wall farther south, 
while others turn more and lIIQre westward. (2) the 
presBD'. of a well mineralised area. Indication of 
a first split in the hanging wall occurs near station 
EV7. Along this plane, which is vertical, the by-pass 
drive has been driven, exposing a well mineralised area. 

At 23 ft. south from station B/7 a 
second fault plane branches off to disappear in the 
west wall of the main drive. This fault plane is 
loeally of special importance as it is the hanging 
wall of the lode. Galena occurs along this wall 
forming a massive vein 2 inches to 4 inches thick, 
and as irregular blobs father from the wall. At 
3~ ft. south from EV7 the major fault plane is cut 
by the drive. The zone between the two faults, 
although conSisting of highly shattered material, 
is barren. At station EV9 the drive is well inside 
the hanging wall country which appears to be shale. 

The part of the drive, between stations 
B/9 and B/IO is again beloli the hanging wall, but no 
metal oocurs. The material consists of highly 
shattered shale, while on the west wall of the drive 
bedded shale occurs, striking northeast and dipping 
northwest at ~ to 600. The area between stations 
EVIO and Bill is characterised by several faults which 
join the major fault plane. The one immediately west 
of station EV~O may linlJ: up with the fault Planel previolls~y mentioned as the hanging \lall of the ode. 
Another one emerges from the by-pass drive and runs 
over a distance of 20 ft. parallel to the major fault 
p~ane but then becomes ill defined. 

Between stations B/ll and B/12 the 
major fault plane is well exposed. At 12 ft. north 
of station B/12 a fault branches off in a westerly 
direction along which No. 2 west crosscut has been 
driven. Continutng southward along the main drive 
·small amounts of metal occur along the hanging wall, 
but the first mineralised area of ap~reciable size is 
at 20 ft. south from station B/1~. This area is 
probably 25 ft. long and at ~east 4.5 ft. wide. The 
next mineralised area is found at the entrance of the 
southern rise, where galena occurs as a small lens 
2 ft. wide and extending to 10 ft. along the rise. 
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Between these two mineral occurrences 

the drive foll.ows the major fault closely. The 
hanging wall country is shale in this part of the 
drive. The shattered material in the roof of the 
drive is in general softer and less sLlicified than 
in the northern part of the drive. The dips of the 
major fault plane vary from lt20 to 720 • The steep­
est dips were observed near station B/2, and between 
stations B/7, and B/9, B/l~ and EV30. This latter 
part shows over a length of 90 ft. a remarkably 
constant dip of 710 to 720 • 

The by-pass drive and by-pass. north 
drive are both situated in mineralised country. At 
the north end of the by-pass north drive a lode has 
developed 3.7, ft. wide, with pronounced walls; its 
material is similar to that of the other mineralised 
areas along the main drive. Following this lode 
southward its walls become ill defined. 

The west wall of the by-pass drive 
is a nearly vertical plane bet\feen stations B/8 and 
EV2lt. South of the last station a split occurs, and 
two fault planes with steep easterly dips develop. 
The mineralisation is regular along these two drives 
and results in an ore of fair grade. There are no 
actual veins, but the galena occurs as coarse irregular 
blobs in the gangue. The latter is in places highly 
silicified and mainly consists of large fragments of 
broken shale. 

No. 2 west crosscut north drive - The 
north face of this drive shows feeble mineralisation 
only, but farther southward an important mineralised 
area is intersected over a length of about ~O ft, 
extending roughly 20 ft. north and 20 ft. south from 
station BAl. Structural features in this part of 
the drive are (1) a well pronounced fault plane extend­
ing along:the west wall of the drive over a length of ,2 ft. to disappear in a southwesterly direction near 
station EV28. (2) two other fault planes, branching 
otf north of station B/28, 30ining Uhe under (1) 
mentioned fault again farther north in the drive. 
A remarkable fact is that these faults all dip to 
northwest at angles between 620 and 700• gxposures 
in the west wall of the drive show that the country 
1s for the greater part shale, but a quartzite baIL":: 
of 6 ft. wide occurs north of station B/28. The 
southern part of the drive, south of station B/28 
consists ot barren, crushed and silicified material. 
In the recess south of station B/13 a little metal has 
been found. Structures in the southern part of this 
drive include bedded shale at the western COlmer of the 
entrance, striking west north west with dip of 780 to 
north and ~ertical fault running around the eastern 
corner. This fault however does not continue north­
ward. 

No. 1 west CDosscut has exposed 138 ft. 
of the footwall country. The rock types are mainly 
shale and quartzite; the distances at which they are 
encountered relative to the stations are as follows 1 
from 7 ft. to 20 ft. west from station B/l shale. 
It torms the immediate footwall of the major zone of 
faulting. The strike is north east and dip ,30 to 
770 to southeast. A definite drag of the beds can 
be observed, suggesting that the footwall country has 
been moved in a southerly direction relative to the 
hanging wall country. From 20 ft. west of B/l to 35 ft. 
west of B/, is quartzite, except for an isolated bed of 

! 
• 
I' 
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shale 1 ft. thick which crosses ~he cross-cut at 
28 ft. east of BV5. ~st of the shale bed there 
occur a series of large vugs in the roof - prubably 
part of a fracture. 'The qU8lttzite is light to dark 
grey, medium grained and in places rich in rree 
quartz occurring in irregular stringers. For nearly 
50 ft. t;le cross cut runs parallel to the strike of 
the quartzite. Jver this distance dips vary from 
690 to 900 south. At 20 ft. west or BV5 the beds 
start to turn to the south. Strik~s and dips sugest 
that the croascut has cut through the central 9art 
of a fold. Although 75 ft. of quartzite have been 
exposed, the horizontal width is probably not more 
than 20 ft. From ~7 ft. to ~2 ft. east of BV2 -
shale striking north and dipiling 770 to east. From 
~2 ft. to 29 ft. east of BV22 - quartzite striking 
south east and dipping vertically. From 29 ft. to 
27 ft. east of B/22 - shale cut off by a iult striking 
south east and dipping 63° to north east. From 2'/ 
ft. to 13 ft. east or B/22 quartzite l'1h,ch, on the 
west, is separated from shale by a fault striking 
south southeast and dipping 5~ to east. The ~uartz­
ite is part of a fold with northerly pitch of 150 • 
fne last 15 ft. of tue crosscut has exposed shalo, 
including an isolated bed of quartzite 1 ft. thick. 
The shale strikes north and dijJS 780 to east. 

rne 100 ft. level plat has been cut 
in quartzite Which continues eastward into No. 1 
east crosscut to 55 ft. east of B/l. The quartzite 
is fine grained and light grey in colour. Just east 
of the hanging wall of the major fault zone, the 
quartzite shows a definite drag in the beddin,; suggest­
ing a movement of the hanging wall country relative to 
the foot wall country. West of the shaft the quartzite 
stril{es east and dips 'JO south. Bast of the shaft the 
strike turns southeast to form a small anticline pitch­
ing 200 to southeast. The contact with the shale is 
normalt strikes north and divs 530 to east. IULiediately 
east or the quartzite-shale contact, there occurs a 
fault striking north northeast and dipping 600 to 
southeast, wh11e the shale beds show a drag. The dip 
of the shale now becomes nearly vertical and the stril~e 
north northwest. ~ ft. east of B~ there occurs an 
important rault str1king north northwest. This structure 
has been exposed over a length of 22 ft. by t~/O short 
drives north and south of the crosscut. £hat this 
fault is an important disturbance is shown by the follow­
ing facts -
(1) west of the fault the shale dips nearly vertically 

and strikes slightly \qest of north, while east 
of the fault the strike is northeast and di)s 
are variable to the southeast. 

(2) the dip of the fault i8 extremely variable. 
North of the crosscut the dip is ~ to the 
east While to the south it is only 300 to the 
east. This indicates a strongly twisted 
fault plane. 

~«enty eight ft. east of B~ there occurs 
another fault striking northeast and dipping 700 to the 
east. Faultpug occurs, but no metal. The country 
penetrated by the crosscut is shale, the beds of which 
enter the crosscut at a very sharp angle. The strike 
is slightly south of east of the last 75 rto while dips 
vary from 1t00 to 600 with fiatter d1ps towards the end 
of the crosscut. Near the face, there is a small fold 
pitching 300 to east southeast. 

• 
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In No. 2 \vest crosscut tlle main 
feature is an important fault branching off from 
the major fault plane and continuing as far as the 
bottod of the rise to No ..... 2 )rospect shaft where 
it beco:es indistinct. uus fault has produced 
a zone of fractured material from the main drive to 
B/13. At the entrance of the crosscut, the southern 
wall c~i1sists 01' quartzite striking west southwest 
and diYl)ing 1+50 to southeast. ~uartzite beds soon 
beco .. e indistinct. At 20 ft. and 27 ft. respectively 
west of B/12 other faqlt planes branch off to til" 
s0uthwest and nurth '/Gst. 'rhe first dips southeast 
at 600 to 'l00. Where it disaPiJears into the south 
wall, 8 ft. from B/13, a small patch of metal occurs. 
A third fault branches off at B/13 in a south vresterly 
direction. west of B/13 the bedding of the rocks is 
clearly visible. ·rheir general strike is northl,est 
with north east dip of 530 to 580 • A certain amount 
of drag occurs as they approach the fa:.llt planes which 
form the southern wall of the CDDsscut. The rock is 
shale except for an isolated bed of quartzite 1 ft. 
thick. Close to the northwest corner of the rise a 
small barren quartz vein occurs. 

The part of the crosscut west of the 
rise has been driven in quartzite. structural features 
are (1) a prominent joint-plane forming the northwall, 
with dip of 650 to southeast. (2) gently folded 
quartzite at tile end of the CI'osscut, I-lith nurthern 
strike and eastern dip of 1+00 • 

N~ 3 west crosscut has been driven over 
its entire length in shattered and broken dark shale, 
which no doubt is a part of tile major shearing lone. 
ilumerous, small, irregular, stringers of milky quartz 
occur. In trle south wall three nearly parallel fault 
planes have developed. Their mean strike is west, 
while their southerly dips vary from 1+20 to 750 • 

In i~O. 2 east crosscut shale occurs 
OVer its entire length. The shale is broken into 
blocks by a series of small faults and in addition 
has been much contorted. The faults are running in 
east south eastern and north western directions. Dips 
are all nearly vertical. A group of parallel thin 
milky quartz veins dipping vertically, occurs along 
the south \'1all of the crosscut. Ho metal occurs in 
these quartz veins. 

The drive of the Intermediate Level 
penetrates shattered and broken shale; no silicifica­
tion occurs in this zone. 'The hanging wall is less 
clearly defined than the foot wall. Gently folded 
shale occurs north of the rise beyond a faul t striki~ 
north north-l'lest and dipping at 71+0 to northeast. 
South of the rise the hanging wall country shows 
varying strikes and dips. A number of faults have 
disturbed the area at the south end of the drive. 
These faults have varying strikes but all have vertical 
dips. A wedge of bedded shale occurs in the zone of 
shattered material. Galena occurs on the footwall of 
the rise and the drive, but only in widths of i inches 
to 1 inch. In the stolle inunediately above the drive 
galena occurs in a vein of 1+ inches thick. 

The rise from the 100 ft. level to the 
Adit Level shows the following features I at the tOi) 
the lode is ~ ft. wide but is soon weging out downward. 
Over a length of 35 ft. there arc clearly defined hang­
ing and foot walls, betl.,een \·lhich tlw fractured material 
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is well mineralised. At the 6 ft. from the top 
the actual lode is wedging out ancl bends towards 
the footwall of the rise. At 35 ft. from the top, 
the hanging wall becomes very indistinct, while the 
now 1 ft. wide lode continues along the footwall. 
l'he lode is graduall~ petering out to a width of 
one inch at 59 ft. from the top and consequently 
stoping was not continued below this level. Between 
the Intermediate level and the 100 ft. level only 
thin scattered patches of metal occur on the footwall 
of the rise. 

the rise which connects the 100 ft. 
level with .wo. 2 Prospect shaft on the Adit Level 
penetrates shale over the first 57 feet. The shale 
strikes southeast to south southeast and dips at 600 

to 700 to east. At 17 ft. a 1 ft. thick quartzite 
bed is intersected which 1s probable the same occuring 
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at the bottom of the rise. At 1t-2 ft. above the 100 ft. 
level numerous 1rregular quartz veins occur in the shale. 
At 57 ft. the shattered and silicif1ed mater1al, charac­
terist1c of the major shearing zone, has been intersected. 
A dr1ve of 8 ft. long has been cut at this level, tollow­
ing a well prODDunced tault plane, which str1kes south 
southeast and dips at 500 to east. No metal occurs in 
the face. From 57 tt. up to 77 t"t. the r1se penetrates 
shattered and silicified material in which at 11 ft. some 
small patches of metal occur. At 77 ft. the hanging 
wall of the main shearing zone ap,'ears to turn in a north­
westerly direetion around the northern face of the rise. 
The hanging wall country consists ot shale. 'The last 
2U ft. ot the rise have not been closely investigated as 
ladders were missing, but the west wall of the rise is 
inside the ma.in shearing zone. 

The rise to the Intermediate Level has 
been driven along tHe hanging wall at tile main shearing 
zone. A suall lens ot galena along .the northern wall 
is petering uut at 10 ft. above the 100 ft. level. 
Higher up in the rise only small isolated patches of 
metal occur along the hanging wall. The penetrated 
material is sort dark shale, much shattered, and although 
small irregular veins cf milky quartz occur, there is no 
general silieif1cat1on.The dt~ of the hanging \fall at 
the bottom ot the rise is only <tOo, which is relatively 
flat compared \"ith dips in other parts of the mine. 

From the too of this rise a crossQut has 
been driven towards the drive afthe Intermediate Level. 
At the time of the investigation 35 ft. have been driven 
through soft, d~k, shattered shale with stringers of 
milky quartz. 

laO-FT. LEVI$L: 

The northern part of the drive, follOwing 
the major shearing zone, has exposed ljuartzlte on either 
side over a distance of 120 ft. In general the quartz­
ite is of the grey, medium grained type. Close to the 
shearing zone the quartzite is much shattered. Near the 
northern face the quartzite strikes east and dips at 
800 to south. The major zone of shearing in this part 
of the drive is characterised b;,' Hell pronounced hanging 
and foot walls. Its material consists of quartzite 
fragments and is in places highly silic1ried. The dip 
is fairly constant and varies betueen 580 and 670 to east 
between the stations C/7 and C/1. No metal occurs 
between the stations C/7 and C/3. The width ot the 
shearing zone varies considerably. E'rOr!l tho north face 

----.-----------------~~"-"-~ -------_.-.' 
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or the drift where the width 18 3.5 H. it deoreases 
gr .. 4uallJ' to a w1dth of 1 H. at a point 7 H. south 
or 0/3. SOlitA hoa tAb point .. aheariDg sone ot 
oo~_r.bl. lIIapl tude 18 deTeloping. bl'llDOhiDg ott 
1A a .outh ••• t.rlJ' dlrecUoL Jt...nola 1a the t.ct 
that thera 1. DO &harP i nter .. oUon. l"at • gradual 
ba'""ng ort rroa the _in sheartq 110M. 'fb1. branch 
18 _10 l.ss than 14 tt. wide at tbe point wbare it 
diaapp.r&l'e tn the e.st wall or the driTe. U • 
.. teria1 aona1sta ot sort dark •• hattered .hale; a 
• .-pl. taken hOlll tAla material did not abow IlD7 
appreoiabl.a metal o_tent.. '1'he 1'8ot wall ot 10M. 
bl'aDOh SOJIII dip. to northea.t at 4"t'. At tbe southern 
OOPDer ot Bo. 4 ... t oros.aut .tDerali.ation ocours 
al.eq the tootwall, assoctated w1\b t.al tpug. Opposi til 
this point a ... 11. 1.01ated pateb ot _tal ocours In 
the rootot the drive. South ot tbe branoh SODe the 
major .bearinc aone increase. in width hoe 1.5 ft. 
to 3.5rt •• t 0/1. .ootwall aountrT 1s qual'tslte, its 
beddiDg ill In4istiaot. '1'he haag1ng wall oountry 
oonalsts or quartzite aa rar .outh as 20 rt. hom 
e/l.. A~ that point a .. dge or shale occurs between 
t_ tault plane.a in the e.st wall o~ the drive. 'the 
part or the drlft between the 15Ort. l..vel plat and 
Bo.5 ... 10 ero •• aut. tdlowa a COD8ic!eraDle iAoresae ln 

-wldth or the ma~or 1I0De or sheari~. Both root - and 
ballglnc ".11 .... l .. s eleal'17 de~1DII4, the taterial 
1. baayl17 .1l.101fiad. M1nerall.aUoa ooours (1) as 
• .._ o~ galena 1 bob \b1olt 1A tbe tootwall or the 
aheari. ao_ Dear 0/2; 110 on .. traoed tor lOrt. 
untll 1. dt.appear. Inte the .. at wall or the drlTe. 
(2) an 1aportan~ lena ot aood arac!e are .nendlilg lOn. 
north and .01lth or ell. wta1le ,be width 1. at 1e •• t 
5.5H. Bet .. en o/a aDd e/9 the h~ wall beoomes 
.pln ... 11 eeriDlldJ the dip 18 ~ '0 aouth ... t. '1'be 
banging wall oountl'7 in tAls part or the dr1ft oona18tl 
or shal. .t,,1k1ng aortb no"~.t and dippiag at 560 

to ... t. Bi.x H. aClilltA ot 0/9 the baaalag wall is 
joined DY a taal.t plaae wbicb 1'UDa ~st parallel to 
tbe roo'w.ll or ~he ehaa1'11lC sone. bu't it 18 11ke17 
tha~ 1t joins the latter ••• ' ..... re ... , ot tbe driTe. 
In that oase the total ~ ot tha abearing aoDe 18 
abou' 2Ort. Dip. ot tAB haqlq wall Tf!J7 between 520 
and 1"t'. At the eatranea or tha Bo. 5 _at orOBsout 
the aheariag sone 18 only 5H. 'Wic!e. 

The part or to. drlft H1Ith or thl. oross-
cut is tbe IIIOSt. 1aportant at. t.h1a }.eyel. as a _11 
alne1"8l.1aed SODe has been ezpoeed at lea.t 5Q:tt. long 
and hoa 3.5rt. to 1.5 tt. wide. The greatest 'Width 
or the ore boq ocaura at lotto .oath hOll. 0/11 where 
the abeartug aODe 1& heaTi17 ainera11aed OTer 1 t. 

1 

entire Width. J'al'ther .outh tbe .hear1~ aoD8 beoomes 
arad1lll11J' wlder but m1Deral1saUon is 11a1 ted t.o the 
haDC1Ag wall .1de Whare good atll1Dg ore ocaur. in a 
width of 3.5 ft. '1'he haJur1ag wall 18 a TeI'y 8800th 
rault j)lane dipping at "-'-100 e.st. galeDa ocours on 
thia _ll as • ilia" 1 ve vela trOll. 1 to 4 inches thiok 
WhUe tarther hoa the hangtag wall it occur. .s large 
i r reaula*Pblob.. Small aaoanta ot .phalerlte are 
a •• oci.tad with the .. lena. '1'be orab047 baa DO 
pronouDOed toot wall aDd its width should be determined 
by .sapling. Mineralisation also ooour. beyond the 
haD&iag _11 i. the tOl'll ot widely spaced JUU'roW galena 
stringera. Thls sone ia about l.srt wide but sampling 
proTed that it could not be considered as commerclal ore. 

• 

• 
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A number ot well deTeloped slicken 

si&es occur on the hanging wall. The:r dIp at 
38 to north. 

lIO. 4 _st crossout has been drlTen 
over Its entIre length through quartslte atrlklng 
northeast and d1pplng a~ost TOrtloall:r. A rault . 
occurs - d llrt. west ot 0/3, strlklng aorth aortb-eaet 8 
dlpp1ns 6JO to east. At the end ot the orossout two 
taul ts oocur jo1n1ns each other at a sbarp angle) they 
atrllc:.e east and dip steeP17 to north.. 

lIo. 3 east crossout ls alao entirely drlTen 
in quartzite. I'rom exposure. in tbe root and southwall 
It appeara that the geDeral .trike ot the quartzite Is 
ea_t aorth-eaat, whUe the dip 18 4l. 0 to .outh.. A II1II811 
tol~ occur. pitchlng at 420 to southeast. 'l'he quartzite 
contain. an 1.0 ted bed ot shale ltt. thlck. lIear tbe 
tace or the cro.sout tbe qWll'tsUe 1. cut b:r two taults 
jolning each other at a sharp &Qgle. The:r strlke north­
west IID4 dip d 540 aDd 80° to aorth-east. ~he quart­
sl te bede aho .. 80me drac In the pros1Bl1 t7 ot these 
tault8. 

~be 150rt. level Plat haa been cut ou; In 
quartCi te st.rlking aorth-east and dipping at 53 t.o the 
.oa~ .. t. A ... 11 rault runa parallel to the rootwall 
ot: tbe -.ain ahearlng SOlle) Ita dlp 18 520 to the aouth­
e .. t. ~he lOtto lons cros8cut eaat or the drlTe 
peneUate8 shale, over 9f't. and quartsl te over ltt. 
'I'he abale swu. north aort:o-eaat and dlpa to the east 
at 480 • At 5tt. t:raa the eastern tace a alnor tault 
occurs parallel to tbe aain taults and dlpplng at 480 

to the east. 

lIo. 5- west or08.CUt has been drlTen In an 
area which 1& JaUch di.t_bed b:r a aerIe. ot alaor raulte 
J'ra. t. antrance ahale 18 expoaed over a dlstanoe ot 
12tt. dtel' which a rault ooataot n\b quart.Ue tollows 
'fh18 fault .trlke. aorth aorth-_.t and dips at 5QO to 
the aaat, 'l'he quarts1 te 1. exposed over 7tt. a.nd is 
tollowed u.r abale, tbe contact 1s noraalJ the ahale 
cOllt1nu_ towaJ'da tbe .at fioe ot the orosscut where 
agaln tlwl ahale Is roll owed b7 quartzite. Strikes and 
dips Tal"J'J the quarta1te1bale contaot at 9tt. east 
ot 0/10 strIke. north nortb~ast and dips at 540 to the 
ea.t. tbe aba1~uartsite qantaot at the _st race 
str1kes DOrth and dip. at 64 to east. lieu 0/10 the 
sUike 18 north _st and the dip vertloal. 

The 01'OBIIOut dr1ven traa 0/10 1n a south 
8outb.eaatern d11'8otlon penetratea 8hale dl.t.rbe4 b7 
3 raulta (l)a ra1llt at1"11l:1D8 IIOUth-e_t an4 dipp1ng 
veSt.1oal.q (2) a rault at1"lld.ng eouth aDd dipping at 
70 to .. at. (3) a t'ault nth vertical d1p aDd 8trildJai 
west northwest. The _hale in th1_ area 1_ in general 
4ark, t:_l1"17 sort and auoh _battered. 
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S'fIUCTmw. lMl'UUS or m LODES S 

There appear to be two d18t1ncll lode 
e7etema deyeloped 1n the work1Dgs y1z. 
Main Lou Syat_i '1'l111te.Lo4e. 
The etruotural teatures ot each 9111 e dlacuased 
aep8l'&te17. 
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A. "i,a Lou aute' Tbe toW' maiD drlne aN all 
leoatea In ._ lode ohazuwl (·Olark ]:,oU. ot Blake 

~
3J P.}. haTe Deen intera.oted in crossouts .e tollows: 
a Bo.l Weet. orosscut near end. 
D Bo.2 west croaecut - two lode cbannels now 

inaccess1ble but men~ioned b7 Blake (4) P.2. <0> .0.3 weat crossout - one lode obennel now 
inacc.sdble but IIlentioned b7 81eke (4) P.2 
(d) Bo. 1 east crosscut - a small lod~ channel 160tt. 
troa the shatt. 
(e) O. aurraoe - Blake (2) atatea in h ie concluslons 

• ·It 1. sbown lhat up to slz lode ohannela are located 
on the .urraoe •••• • 0_ ot these 1ncluded the t.l11lte 

) lode. 
At. no point have theae aUbaldlar,r l ode ohannels been 
lntereected 1n tbe malA v1Ye. but.. owing t.o the general 
parallell_ exhibited as tar as the present openlnga 
pe~1t, tile e channels ~ be conaldered as behay1ng 
111 .. CA the aame WIlY aa the malll lode i.e.. the7 are all 
conaldered here .s part. at tbe one aystelllo 

Reterr1Jlg to the etructutal teatures ot 
t~ .. ill lode. Blake (3) P.2 - 3 atates: - -The l odes 
repreMnt intllling aDd replac_nt ot ClPUahed zonee 
ill alatea end quart.zUea on eUber aide at lrresullll' 
llo~aat. tJoeJlding 11n. at pre-tdneral taulting. The 
tault. plaDea are eY1dent17 the aa1n obennela along whiob 
t.he a1Jle .. al solutioM paaae4 betore epreadlJlg Into the 
c!'Wlibed ZOlleS and depoll1UAg their alneral content. 'fhe 
ore geaerall,y well-detiDed aDd occur aa IIIIOOth planes 
with errat1c strlke aDd ~ing aAglea ot dip to tbe 
east. The lateral boundlu'1ea ot tbe lode -..w-1ng 1n 
the cruehed zones are 111-detlned, t.here be1ng no wsll­
detel'lllne4 _lls except t.bat the _in tault planes 
ccnaoal7 oo11lO1u wit.h baagtq _lls o~ lodes. The 
latter 1s not general, bow~r. since lode _tter and or 
are tound in placea Oft haAalng wall slde ot rault p ..... I ... '''1 
Outslde the ore aboote, the l04es genapal17 eonatst at 
Tellllets. AnoDes and "8le" 0 ClllU'tz, w1 th .all 
amounts ot carbonate o~ iron and aplashee o:r galena, 
sphalerite and pyr1te.· 

The alto,.. et tement is an aooW'ate 
desor1ptioa or the lodes as opened up at that t1llle. 
Howeyer. sUb •• queat cleYeloJ)l88ntal work hils rOTealed a 
clearer pIct.ure ot the at.ruoture. The OGOUrreMe o~ 
relat1"'17 Wlusual ~eat\D"eS '.ro _peated at u ••• 
se.Uo .. ot the l04e.(l) In B0.2 peospeotiDg sbatt 
in the Yiolnlt7 ot adit leTel and tor a short d1stance 
south along the le"e1. 

(2) On 100ft. leTel 1n tbe area tra. just 
JlOrtb o~ the D7-pass dr1"e to just soutb ot Bo.2 west 
crossout and lllOluding that crosscut. B0.2 cr088cut 
north drlTe. tllt D7-PIl8S dri"e and t.be .. in dr1"e. 

(3) The whole ot the south dri1'e on 150tt. 
level. The structural teatures oocurring 1n tbese areas 
~ be summarised as tollows% -
(a) Bach of the three areas sbo.s the err .. t.s at intense 
shatterlng. In places slaty abeles and quartzites are 
inextrioab17 mixed. 'I'he chiet rocll: tne present, h"'_~'A 
18 shale and. throughout, the open1ng8, the shales ap])ea 



27. 

to be cr08sed by a large number ot irregula* 
traotures. ~be traoture planes are Tery distinct 
and eaoh one shows tbe etrecte ot ~lickensiding. 
Theae planes are extreme17 irregul .. ~ surtaoes and 
.. tual intersections are common. ~hey appear to 
haTe no systematic orientation. 8a.e planes ar e 

j4 

ver y distinct aDd can be traoed tor MaQJ teet while 
others are ot quite small extent. The longer one 
spends in examination U. acre traoture planes can 
ODe obserTe. A 8tudT ot the slickensiding reveals 
that IDOv_nt has taken place in l1IallJ" dit1'erent 
directions. Particular17 at the iatersection ot 
pl.anea, It 18 seen that atOv_nt in each plane has 
taken place la a ditterent direction. The shattering 
etteots are natural17 beat shown on the lOOtt. leTel 
where .. ost opening occurs. ~hey are, ho_ver, being 
well exposed on ~50tt. level as driving and stoping 
proceeds. 

(b) In Bo.5 west Or08scut aDd assoclated drive on l50tt. 
level, the rooks coneist ot bedded shales. The contort­
"lon ot theae abales over a ca.paratlve17 short distance 
is moat marked. The beds bave been orushed and orumpled 
and aeveral .IIIov ... nt pl,anes as desc1"'lbed in (a) above 
can be recognlzed. 

(c) On the nor~hern slde 01' the sbattere~ zone on 
lOOti. 1evol. bot.h bang11YJ aDd root walls of the lode 
are well defined. On the southern slde ot the zone the 
hanging wall. is c~nly well-detlned while tbe rootwa11 
varles tr .. vaguely to reasonably well detlned. Withln 
the ehattered aone _ however, both _11. or the lode are 
111 detined aDd in placea cannot be dete~ined.. Alao, 
whereaa tbe lode outslde the shattered aone is contined 
to one channel 01' approxlmately cODatant wlAth. withln 
the shattered sone, lt appears to spllt lnto a DUlIIber 01' 
smaller veins Tar)"ing ln wldth tr .. a traction ot an incl 
to &everal lnches, ~heae aaaller Telns spread out trOl1l 
the .. 1n lode in the general to~ 01' a ran although the 
general oourae ot eaob v.in Jaa7 be ex .... 17 irre~ar. 
An extreme oase ot this irregularity 1. provided by a 
vein whloh cour.es along Ko.2 west crosscut trOl1l the 
.. in drive to the ouddy in the south _11 i.e. lts 
dlrection 18 ...... 1It at right augles to that ot the main 
lode. Thl. feature ot lode bl'anchiug _s ... nUoned by 
Blake (3) P.4-5 wAbraneh lode expoaed aloug 15tt. ln a 
ahort driTe dev1ates trCllll ClArlt Lou on a bearing 01' 225 ~ 
91ft. trca Ro. 1 Weat oroascut in south driv .... 
SUb.equent worki a haTe PeTealed at least ~ee main 
splita on lOOtt. leTel, two on 150ft. leTel and numerous 
... ll~r ODeS on both leTels. Bach ot these splits 
usuall7 carries solld aalene ore ot Ter" tine grain .izel 
It bas been noted that these ore spli te are usual17 
leoated el ther along or parallel to the irregular 
traoture planes IMntioned in <a) aboTe although by no 
.. ana all the fraoture planes carry ore. It appears 
that oalT the laraer, l1IOre persiatent, planes haTe been 
taToured with ore depoe 1 tlon. In addition to the 
depOSition or or~ ln aplits, lt ia tound that the whole 
ot tbe cruabed sone COWltry bet_en splita is 1mpregnate~ 
with ore which occurs in irregQlnr strlngers and blebs 
the latter ranging in slze ap to lanae. a toot or more 
aoross. The orientation or these blebs a.d atringers 
1& Ter)" i r regular and tbe,- are o .. i".17 due to 
intiltration ot ore-breaking solutioDa along small 
oracka aDd planes ot _altDess. The occurrence ot ore 
in relatlon to rracture planes as detailed sboTe has 
occassloned sOl1le contusion 1ft the .. inde ot those 
working in the mine. 
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DependS. on .here the veina or ore occur. ~ 
~aotupe planea have been reaarded a8 haftlng or root 
.alla o~ lodes but when rurther .ork has diaclosed 
ble~a or ore on the tar Bide ot the -wal.l" the minera 
have been at a 10s8 tor an expllUUl'Uoa. 

(d) The plan of' the loort. level abowa oleul:( that 
t.bere la a 'bend or "drag" ot the _in lode cbannel aa 
the orushed zone 1& approached. 'l'he lode ohannel .hioh 
u-enda .eat of' aouth t.urna aouth lnto the oruah zone and 
swinaa back agaln to west of' aouth on t.he southern aide 
of' t.ne aODe. OIl the 15Ott. 1."el. the aouth driTe sbo.s 
the oharacteristic awing to the S01lth as the Ol'Uah aone 
is approaohed. !'hia level does r.ot ao tar penetrat.e 
through thtl crUlih zone and the oOl:lplbtenta..,- sring ha'S 
not tleen revealed. Agaln. the adl t. drl ftS are elmos t 
lfbol q on t e south aids of' the crush zone and show on17 
the swing :from south baolt to weat or south. 

(e) The maln serle a of are ahoots ao rer reTealed conslst! 
of a group of patone. of' are wbioh have been reaoved by 
the t!'lbuting part.7 bet..eea the 1ate~diate leTel and th~ 
surface. !'he aone ia 1dUoh t.hese ore shoota occur is 
100aWei a_Uk or the _in crush aODe_ 'I'hia ract la 
oonaldered to b ot conslderable importanoe aa will be 
detailed belo •• 

The atruot.ural teaturea o~ t.he KontlUUl 8ilver 
Lead Mine abow a oloae parellell.. t.o ~.. wkloh were 
obseryed and atudied in t.bel .... n - . ontena 110. 1. t.he 
Zeeban - West.ern and the Ocmah. 'I'he at.I'Ucture In theae 
three I&inea .aa atudied '01 Twelvet.reea and Ward and a 
critioal diacussion i. toaad in Bulletla Ro •• P.79-88 
while aeneral deaorlpt.lona or t.he Individual alnes ara 
tound OIl pagea 101-109 and 127-132. Ia the Zeehall -
Molltena. the oontroll1Dg at.l'uot.ural raature was a .erles 
or three ' r01l1A17 parallel traot.UI'8a .trik1ng a little west 
ot aol"tA. T~ae rracturea were known looal17 a. "slides". 
The several lode f?aot.ures ol'osaed these alides at 
.pp~~1mat.el1 1'1&4\ angles ao4 Tarioua toTPlosl teat.ur.s 
In the Tloln1 t7 ot toe Int.ereecUona _1"0 aoted. 
'I'.elTatre.a and erd draw attention to the 14entlt7betw 
the allds. 1Ul4 the -l'WIehela- or the OenIan alnera. 
lleprdlng the _tura o~ t.he slid .. "-lTetreea and Ward (1) 
atete Inter alia, -
"Ia __ o_ea It wa. observed that. the sllde. were ralllt 
plaDea showing a widt.h of 1+ t.o 2ft. ot Droken rock. ••••• 
but in the eaae or tbat. the ~1sp1.oament ot the couatl'7 
has reauted In the produotion of' a broad 1I0De ot broken 
rook. It Is now kaown t.hat. the alide extends at 110. :'I 
level rei' a width ot OTer 150tt ••••• Where alate ocoura on 
both side. the exact bouad!ll'1' at' the brolten 1I0ne 1& hardly 
reoogDiaable ••• Wlthln the bouniar;y or thia rault zone thor 
are veP7 aumeroua suoaldiar7 traotures and the alate betwe~ 
tne. u ..aoh orUllbed and o~led. Sllckena1des caus ed 
dlll'laa this erueAlac are Tel'7 ft\llle!'OUS. 'I'he suas1dl!l.P7 
traoture. and sllckenslded BurfaeaB exhibit. oal7 a 
general. tondoD07 to tollow the dip and atrike ot the fault 
aone .. a whole. '.rbe rUIIchela have been found to continue 
do .. wl~t. interruptdon t.o tho l~at deptha reaohed 
and •••• lt. would appear cert.aln that. the Intluenoe ot t.he 
taultlng ~st extend dow1&&1"ds rol' a great di.tance -
beyond tne limit or profit.able worltlng." 

Twelvetreea and Ward adduoe eTidence that. the 
ruaohelll are or aome.hat ea.rliel' age t.h_ the lode tissures 
aad tnat the period of ore deposition poet.-dated both 
series ot traot.urea. 
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With regard to the modification ot the later 
fissures b7 the presenoe of the pre-existi~ fractures 
tbeT state that three important etteota have been noted 
(p. 83-85). 

(1) tAA »endlng 9:! "DrU": Tbe Jaoat noticeable of tbe 
phenomena is the t.urn at the course (strike) ot the 
lode t'1eaure as it approached the s11de. '1'h1a ben4ing 
is at t'irst gradual and incresses with proxlm1t7 to the 
slide until, 1n ma~ oases, tbe lode tissures beooae 
parallel to the ooundary ot the slide. Xeverthele8s 
thi8 ••••• 18 absent at SONe points ••••• 

(2) tbt §fl1Bteripgt Prequentl7 it i8 t'"",d that the 
lode, \ast approached the puachel sp1it8 up into a 
ni8be1' ot stringers which diverge as t~7 approach the 
81ide so that tbe lode as seen in plaA opreads out like 
a tan wi1,h narrow _dges ot count!",. Feel. between the 
stringers ot' looe lIIatter. Each ot the stringers uaual17 
shon to 80lIl8 extent the "drag" ••••• 

(3) Dripg-9!ll: In IIIIlJII' casea it 18 apPa2'ent thet the loq 
fiasure on reaching ~ slide "dies out" or teminstes 
abrupt17 •••• In other cases there has not been aifficient 
prosp8ctin& to ~aI'rant aD7 detinite statement concerning 
the termination ot the lode tis.ures •••• it is p08~ible 
that the same foroea which heve produced several 
fis8ures on one slde ot a puscbel maT cause the tormation 
ot a single tissure on t e other s1de." 

In dealing with the distribution of ore with 
regard to the two sets at fractures the authors make 
the following ob8ervations: -
"In reY1ewing the mode ot distribution ot the ore in the 
ZeehaD-Montana Mine one is at onoe ~pre8sed with the 
.. nner in which the ore oontinual17 recurre at the 
intersection of the later fissares with the ruache~ ••• 
the ahoo'te of are are, tor the moat part. tound to occur 
in the immediate. prox~lt7 to the rusoheln and on the 
tootwal~ side ot each at these main taults ••••• The 
occurrence ~f ore at the intersection or the lode 
tissures an4 ra.cbeln is marked 1n two ways (a) THe 
actual ~ of the lode matter io greater at thoee 
points and (b) tIle proportion ot' gale_ in the lode is 
commonlY highest there. The presence at · the new17 
found ore body north of the slide 1n tbe Zeehan-Hontana 
JUne i8 clear proof that the existence ot -are is not 
wbollT depe~dent upon the occurrence of intersections ot 
ruacbeln with 1 ter fis.ures •••• There are known ahoots 
ot are along the c aurae of the fissures t'urther away fro 
the .. 1n slide in t •. e Ilontana 1I'1nE) but onlT f'eature at' 
regular 1 tT that has Deen determined is the t&ct that the 
are makes under t ee s11de." 

The authors point out that there ls a 
dlff'erence 1n the ore shoots in depth ~ the Zeehan -
Montana and tbe Oonah Mlnes stat1ng that "TIUs 
ditterence Ites 1n the lengthe.ing in depth at the 
rU8cheln in the case at the Oonah while it 1e tound that 
1n the Montana JUne the are aboots ltuttlng apinet the 
main slide nave always decreased ~h depth. Tbis 
difterence between the two aedes ot occurrence serves 
t. prove that tile sbol'teD1ng ot stope length ot the 
shoot with inoreasing depth is not a general teat ure". 

There is DO recoFd at s11des as such in 
the Montana Silver Lead Yine although Blake(3) 
(quoted aboye) mentioned crushed sones in the slates. 



30. 
As rar as the present writer is aware. the tact that 
a ~~de ooours has not previous!y been recognised. It 
has b",en OOllB 1del'ed necessary. theretore, to include in 
~is report the somewhat lensthT quotations trom . 
Twelvetrees and Ward above, 1n order to SUbstantiate 
the pr~8ent theories regarding structures. The 
following features at the Montana Silver Lead Uine 
have t eir counterparts in the Zeeban-Montana and the 
Oonah JUnes . 

\ 

(1) The present of a broad crush zone crossing the main 
lode tiss~e at an angle. 

!~2) The bending or drag ot the lode tissure as it 
cross s the slide. 

(3) ~he splintering ot the lode as 1t passes through 
the slide. 

t
4) The :presenae ot an ore shoot on the south side 
"Under") ot the slide. 
5) The increase in bulk ot lode material in the 

Vicinity ot the slide. 

One teature at the Wontana Silver Lead Mine 
does DDt parallel some ot the older occurrences viz. 
the "dying-out" ot the lode fissure at the s11de. In 
the present case. on the loott. level. the loGe has 
been proved on both sides ot the slide. A teature In 
tne present case which is so rar indetermln t. is the 
question ot the lengtbeniDg or sbortening or the ore 
snoot with dep~ 1n tne Vicinity or the sli e . Not 
suf'tiolent openings at depth haTe been made to determ1ne 
tnis tactor n .r oan any iDdioaUon be giTen in the light 
ot preTlou. experi.noe owing to the conflioting eTidenoe 
presented by the Oonah and the Zeehan - Montan&. With 
regard to the direotion o~ the 811de in the present 
mine .and to the width ot the zone. nothing preoise can 
be atated. S1nce the elide occurs almost entirely in 
alate COWl try. the boundaries ot the zone lU'e exceadingll 
ill-detln$d and it is not possible to delinbte hanging 
and toot walls. All that can be said 1s that app~ox1m­
ate!y l?Ott. ot the main south ~1ve ot 100ft. level are 
In the eru hed zone. Openings on the 150tt. lev~l do 
not d1s010se the whole width ot the cruBhed zo~e and 
the norther end ot the adit level drive has ju.t 
entered the zone. It appears to the present Wl"i ter 
that the zone 1s about 150ft. wid~, 8 a strike a littlE 
north o~ l'eat. and Is probably dipping at a steep angle 
to the north. More defin1te intormation on these points 
must await the produotion ot more underground openinga. 

Away tram the vicinity of the slide. the 
main lode behaves 1n a norm~l manner. It consists or 
lode mater1al tilling a tissure anc can qu1te easily 
be traced through the drives. The width varies rrom a 
mere track up to n1ne teet, but the ever ge would be 
about three teet. The hanging wall 13 commonly well .. 
detlned, and there Is usually a thin band ot pug 
developed along this wall. The tootwall is poorly 
detiDed exoept in the north drive ot 100tt. level. 
Along the course ot the lode there 1s .. ually a 
development of 801id ore mostly on the ha~lng wall but 
occasionally on the tootwall. ~he presence ot this 
solid ore i. an almost constant feature and its width 
varies trom a troct1on ot an inch to about two teet. 
This 1s conaldered to be a pertectly normal teature. 
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The thickening o~ the lode occurs in places along 
the original channel which orrered lower re.istance 
to the movement or minerali.iag 801utiona - moet 
probaD17 oaylties - the solutions became concentrated 
in tn..e areas or least resistance and consequent17 
tblokal' -~.8" or ore _re pl'odu •• 4. It 1a 
oonsidered that these conditions reeurred at inter­
vals along the 11118 or the lode rr .. tuN wblc1'1 DOW 
consi.ts of a serieB or cGmD8rative17 small lenses 
or ore up to two reet in thickness oonnected b7-trails" 
ot very thin ore. TheBe conditions haTe clearly 
oDta1:ned In the upper portion of the lode aboTe the 
interMediatel level. In this sectlon, the patches ot 
good ore have been removed and the trails re.aln in 
,111ers between the ~toped portions. ~bere 1s no 
reason wb:J these conditions ahould DOt haTe recurred 
at intervals along W1e length and depth or the lode 
where It behaTes in a to JlDr.al" _nner (1.e. away trOlll 
the influence of Lhe elide). There are at present, 
howeTer. no 01"1 terla for detel'llin1Dg in adyance the 
distribution and rrequency of such patches of ore. 
It can 0017 oe reoOl1D8nded that e%plol'atol"7 drlY1ng 
03 ontinued concurrent17 with nol't'llal a1n1ng operations 
in order to locate the patohe. of ore wbleb are 
undoubtedly there to be found. 

There is sorne evidence that another alide 
appears in the south end of loott. leTe1 south dr1Te. 
In the aroa between No.2 eaat oroasout 1lD.4 the end o~ 
the !lain «b'ive the country roek lIS ahale which ahow. 
signa of 61 r1'8ct wed e.ld- is muoh contorted. 
S1lllilar condit1ons appear 1n the new rise t.o the 
intermediate level and the associated norther17 driTe. 
The ground ilS rat ... r 100118 and oharact.erised aa "Dad­
by tho ll1iners. As this 18 the only opeDing Into tbU­
disturbed area, it Is too early yet. to st.ate whether 
it 119 a: sli de or not. However, tl<e IndioatioJl8 are 
that a al1de -_ll1ay exist in thIs seotion and the 
possib111ty should e borne 1n mind while tuture work 
is prooe din there. rr it i. a 811de. It 1. pl'ObaDle 
that a llIake or ore vfill be found to the lIOuth. 

As detailed at the be Inning of thi. lSec t ion 
there are signe of several .. aller minel'a1i .. d aracture£ 
paralleling the main lode and appearing in the crossoutE 
'fbi. 1. hardly aur r1alng as it 1a •• 11017 that a _30r 
fault should occur without allsociat.ed traoturlDC In a 
rOlJghq parallel direction. .Ollt of tU.e ~l 
fracturec appear to be milleral10ed Dut where opened up 
they are .ueb too _11 to be of ecoAOlllio Tune. 
onver. 1 t 1a alw&;'B poss! -le that a lode a&1' be t.bin 

where out but may thioken el.sewhere. particular17 1n 
the vicinity of slidea. At present those small channels 
have been out in a r.ew places o~ and 11ttle dr1yiDg 
along t.hem has been dnne. Fu. ure prospect1ng along 
them a&1' be wal'l'liJlte4. It. is consIdered unllkely. 
however, that aDT of these smaller channel. will prove 
to C4Nltatn &n7 appreciable width ot clean llletal. al thougJ 
thP.7 ltIS7 contain 1111111 ore ..,hich ~ be alud 11'1 th 
r1c1'1«fO _"r1al trca tlle Ihln lode. 'l'here 18 a 
p08s1b111 ty t -,at these .ubaidiary ohannel. are aotually 
splits of f the ma1n lode. Howeyer, DO junctlons haTe 

o far Deen ~ound ~~ the writer is of the opin10n that 
they ere parallel fraotures. 
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B. fBI TI 1m LOpE: 

The existence or tbis lode appears rirat to have 
been noted during the outting of the south ad! t b7 the 
May Queen pr08pecting Association. It was 8uDaequent17 
revealed in 0 2 costean b7 n. W.Clark during the period 
1922-23 and in the cos teans aad the adit level 0~088cut 
b7 ~ government prospecting party in 1935-37. Apart 
from the short drive on adi t crosocut De driving along 
the lode has been done. 

T e contact etween the tillite and sedt.entaries 
strikes a little east of north an dips east at about 
400. Beyond th cont et in the 8dI t crossout the 
sedimentaries are se n to etri<e south of east and to 
dIp steeply to the north. In the drIve on the tillite 
lode and in the south adit there is a mar ced bending of 
the sedimentarios along th course o~ the oontaot. On 
this eViuence, it i8 II <;ol'ted tha t t~ tillite/ 
sedimenta~ contact in this area is a rault oontact. 

In the south adit exp08u e, t e oontaot is marked 
by & ix in.ch bllntt of s1tter1 te 'tlhich carries sphalerite 
and t~ace ot galena. The aurface exposures or the 
conte.c"!. show merel y a th1n ban of puggy material not 
carryinc sulphides al"though it is p08sible that these 
latter h YO been l eached out by surraoe watere. In the 
8dit crosscut exposure, tu zone is two reet wide on 
the BOllth wall and appe s to" be widen1ng along the dri v' 
The zone 16 marked by pug in which are ~oUnd patches and 
veins of quartz a8sociated with fi ely-divided galena. 

8 these c th only exposures , it is difficult to 
predIct the behaviour of the lode in generel. However, 
since the 10 e fIssure parallels the .. in lode fissure, 
110 ill reason ble to fl.S8~ that the two fraotures are 
of the aame period and ehElTe 1.Q much the a __ manner. 
On thl. basis. therefore, 110 caa oe stated that the 
tillite lode is likely to perSist borisontal17 and 
vertically. the wldth of the lode where exposed is 
shown to be vari.Dle and this TBriati08 a&7 be expected 
to De a reature of the lode. I t is not conaidered that 
thi. lode will show the same regularit7 of structure 
nor relative17 higb v~ue z of' sulpoide oontent as are 
shown by the main lode. The ali e disoussed aDove ma:r 
be sxpe~to orOSB the tillite lode a little north 
of tbe drive on the adi t level and it is likely that 
a ma~ or ore on the tillite lode will occur at this 
1nter:::eclt.10n. 

UINWRALOGY or THE MAIN LODE, 

The main lode conoists or a gangue or .uarts. 
oaloi te. sider1 te and pyr1 te in which ocour galena, 
a~naler1te. sl~ver and copper. 

QUart!; This i. the chler gangue mineral. It ia 
usual the milk7 variety ocourring aa intergrowths or 
rine to ~diam grained or7st~s with raDdaa orientation. 
VllgnB are rare but Tinen the7 oocur lined with quartz, 
the quarts 1s c~~onl7 almQst colourless and is 
developed aa aingle-ended priama up to halr an inch in 
length normal to the _11 of t e oavitt. '!'De quarts 
appears to be in two generations as detailed below. 
. -

CaloUe: 'fMo is a ucll rarer gangue. It usually occurs 
in very narrow veins 1n country rock. Some compoAite 
veins of both quartz and calcite occur • 



SlderlH' Whereas caloite la rather rare, .iderite ia 
o~n a. & gangue but does not attain the same bulk ae 
the quarts. O&1.oi te and lIiderl te appeal' to 1"O1"lll an 
ls~rphous lIerieB and all Tariatlona baTe been noted 
troa p~e white oaloite. "ore .. oa~oite". ~lght brown 
.1derlH to dark Drown siderite. Of'Hn tt.es a banded 
.t.ructure 0 .. be aoted iA Te1na. the deeper brown (I8Ore 
iron-riob) .. teri&1. ocoW't'lng nut to the Tela .... 11. 
witb proarell.iTe17 11ghter band. towarda the centre. 
~be 31lDCtlon 'bet .. e. Dana 1e auall7 abarp. Sometimes. 
but not alway.. tbe oeat.ral band 1. pure oa101 teo 'I'hlll 
Indlcated t.hat lron-rlob oarbonate was 1"lrat preclpltated 
and that. the oa.posltlon of' the re.ldual. liquid trended 
progre.el"'17 t.owarda the oompo.ltlon 0.003. 

PuU" .. lng to tboa amall IIJaOtmte 01" thia materlal it ia 
bere regarded all a gangue mlneral. Ita usual oocurrence 
ia 1a Ter1 1'ine graiAa OClllbonlT with idlOlllOrphlo 0E7atu 
b0UD4arie:Eiwhl are oocaeionen1 oorroded. It doea not 
f'OJ'la .l.ar..,. ae8 In the lode Dut ratber 1e l1a1 ted to 
b11lbs up an 1nob or two la 41_ter. It 1. more cOlllllOn 
in U. -.11 TB1Aa peD8bating oouatr'J rock in whlch ca •• 
1 t teada to f'01'lll narrow banda cloll8 to tbe ..,in walla. .­

r 

"lIMI 'I'bla 18 the cblef' eoo~10 II1naral of' the lode. 
a...... a Tarie~ 01" pbJaloal. f'~ TBl'Jing 1"ram coarse 

"cubloal 1_4" in wblob t.he oube. mar be up to half' an Inch 
In le~. clown to ext.rell817 1"11le graln aiHwben the 
c"..tal. oannot be &1.UDg1I1l1bed b1 the naked e1e. In the 
_ •• lTe poot. of' galell8. a peoulllll' .t.reakJ appearance 
oan .oaetinea be DOted. 'I'he explanat.lon of' tbl. 1"eature 111 
not kDo-. AcaiA •• - patohe. 01" plell8 are qulte sof't. 
and can e all117 be broken with a plok. 'l'hl. ~ is u.uallJ 
but DOt 1Il.W8T. "oUbloal lea4". 'I'he bulk 01" the galena. 
h ow eYer, 1. 1"a1r17 oa.paot aa4 break. with a haokl7 f'eatur. 
In seDeral. tbe 001.., 1 •• llTer-wblte an4 ha. a brllliant 
metalllo lu.tre. III t.h1. respect. it. 1. 4iJtterent f'rom galel 
ooourring ia U.I!!leatoae depoei tIS .uoh _ the Ooe8118 and f'rom 
t.he Moba Hill lecs.. Ia t.he oa.e. of' the latter t.wo 

, ocourreaoe. the galell8 baa a .teelgre,.. ._What. blulsh 
colour, ~be .a •• llb.t WlWIual oolear of' the Kont&1I8 are 111 
due te 1ts hlgh ellTer oontent. ~he diaUacUon la ao 
apparent and ao def'lai tIS tba t the colour 11187 be used aa a 
guide to IIllye. oonHnt. 

iDQalegt:t ~bi. i. a ooastant allsoolate of' galell8 ln the 
ode ,belt ln .11811 -.ount. ho diatlact Tarletiea occur 

whlob .a7 o1"t.ea be ola.erTed In the ODe .urple although 
neTer pbJ.ioa:"17 lnHrmingled. 
(a) 9rt!'.eoS~l.rlHI 'I'hl. vpe 18 Usbt reddlab-brown 
wi th a r.. \IS' atre. It 18 the type cOllllIlonl7 f'ound ln 
t.he Zeehaa aDd Dundaa Distrlct •• 
(b) Ma....,1;1\t: 'l'M iroD-rloh yarlet,. of' sphalerite. I'l' 
1. dark brOWll to black iA 00101D" with a realnoua lUstre 
but the lustre ia not a. proDOtmced as In the ordlnar7 
Tariet.1. 'lala III1neral i8 DOt cOlll1lon in the Zeeban and 
Dund •• f'lel48 altbough it 18 elsewhere e.g. at BRoken Hill .. 
Some 01" the dark ooloured alneral called marmatite at the 
Kontaaa abowa a 1"ine f'ibrous .truotu~. and a&7 aotually be 
wurtsi te. the bigb temperature 1"ora 01" aphaleri teo 'lhls 
point Ma DOt been determined. 
Ql1Ter, The assa7 show that .ilyer is prellent In 
ooaaiderable abundance ln the lode. SllTer aineralll cannot 
howeTer. be dete1'llliDed iA the hand speoimens nor. as 
indioat .. below. haYe the,. been indentlf'ied in polillhed 
aection under the microscope. It ia probable tha t t he 
ailver i s pr esent In solid aolutlon In the galena either 
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in the ~ona of sl~ver sulphide or native silver. Aa 
bdt_ted above. the oolour of tb! galena 1s a good gulde 
to .llvercontent. 

OOPPI;! Thi. i. of sporadio distributlon. In some 
.peo De obalcop;yrite has been dete1'lll1ned and borni te 
0001ll'S In one spe01llBn e~ned. Of t_lve ore samples, 
all of _lob _re eu.tDed for oopper, four showed amall 
aJIIOUilt. apparentq les. tUn 0.2 per cent. The 
obalcep;yrlte 1. probabq a.aooiated wita the pJrlte. It 
cannot be cOll8l&ared as ot eGOIlaaio 1mportanoe~ 

I'OR the purpose of enqUiring into the ph;r81cu 
relatlonships between the varlous alnerala present, a 
serles of twelve representatlve ore apeolJMns was taken 
througbout the .ine. Pield desoriptlons ot the samples 
_re made and eaoh was then dlvlded Into three p~ts. 
One •• rle. was sent for "BaT, one sent to Hobart for 
miorosoope Investisatlon and one fl1ed for referenoe. 
The followiDs reaults were obtained. 

~~~~·6ft. north of staUon o/l.J. On 
'-:::;::~ _11. 18 gralDed guena inter grown wi th 
o The latter ocours in two perallel SODeS 
a4~aoent to the b".,."ag _11 at a dlstanoe ot one Inch. 
Purther tr_ tbe wall silicification 18 irregular. 
JUL2. l501't. l,evel. 6tt. nerth of station e/13. 'rYo 
Teet trom waU.. Ifostq ganav.e and • bleb of _dlum graine 
gale.... GAnaae 1. broken blaok .hale. Space bet_en 
tr .... nt. 1. tilled with quarts and yellow sldertte. 
Traces of p,-rl te, .plIalerite and boraite. 
I!M.......3. 150ft. level. Stope 39ft. north ot 0/13. Hlgh!), 
iIIIoU'led _11 alneraUsed Speel_Do Qalena medlum 
grained. -Pair a.ount of sphalerlte. A bleb of pale 
,-e11ow siderl~. 
IMJi loott. level. A four 1nch vein 31ft. aouth of 
station B/7. Hlibl7 .ilio1fied with flne grained galena 
aDd .phalerlte. Quarts relativeq ooarae. Qangue is 
sllioif1ed tr .... nts of black .hale. 
a...5. lOOtt. level. 16ft. aouth of B/240 Spec1lllen less 
iIIIoit'led than prevlous one.. Galena fair!), coarse. 
Small amo.ats pyrite and sphalerite and traoes of 
ohalooP7l'ite. Quarts eoours In II1II&11 lrregular blebs 
bet_en traa-ents of dark .hale. 
IILi loott. level. 15tt. south of B/24. Speclmen poor 
in galena. Rloh in tine grained pJrl te occurr1ng 1n a 
narrow quarts vein. 
IIL1 100ft. level. lfo.2 west crosscut north drive east 
WaIl. 15ft. north of »/28. Riob in _diura grained 
gale.. s... tine pyrite and trapenta ot dark shale. 

¥!-! S ... looatlon as UIf 7. H1Cbl7 .ilicified 
epee.a. lfedl_ grained galena. 'l'racesof p)'I'i te , 
chaloop)'l'ite and sphalerite. Gangue contains silicified 
tra8J11611ts of shale, fa1r17 coara. quarts and some 
siderite. 

IIL.9 A4i t le.,.el. H. W. slde ot underhand atope. 5ft. 
iOUih ot A/5. Specilllen ver7 rich in tine grained 
galena associated with rela tive17 cearse quartz. The 
latter 1s sometimes porous and con~aina some pyrite. 
Ifo alde.ri teo 
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MY 10 Adit level. H. W. 8ide o~ underhand stope 80uthern 
eAd. 2i~t. ~om hanging _11. Not 8S Bieh as pre.,ious 
sample. Coarse galena with sl1leI~ied gangue. Quarts 
tair17 ooarse. No siderite. 

~ Adit level drive. 8ft. north of AllO on 
hiiiiIng _n. Specimen entirely cOOJpoeed of fine 
grained galena. 
~ A4it le.,el drive. 
lrOiihangiDg _11. Fine 
j~ quarts. 

8rt. north of AllO. 2~t. 
gralned galena a8sociated with 

ASSAY jEStMS I 

Assays were per~ol'lMd b7 tile Mi. a Department 
Laborato~ ln LaUDCes~on with the ~ollowiDg reaults:-

Silver Lead ZInc 
ozlron Per cent Per oent 

1011 87.5 48.4 9~1 
" 

, 
1012 4.1 3.7 4.2 , • " 

W 3 25.8 25.0 14.6 
" 

, 
" 

w 4 38.1 17.7 8.3 , • " 
J1115 ll.O 27.4 0.3 

" 
, , . 

w 6 1.9 0.9 0.2 .' " 
JIll 7 '19.5 37.6 3~4 , , 

1018 41.1 47.5 0.9 , , 

MIl 9 86.2 62 4 5~3 
" 

, 

MIl 10 15.,3 24.0 1.4 
I' 

Wl II lll.2 65.4 3.5 
" , I' 

JO( 12 66.5 60.4 1.8 
" 

, , ' 
Salllples Bos. I, 2, 3 and 8 oontains s_ll amounts of 
copper apparent17 leS8 than 0.2 per cent." 

K19rotp9pe IDl,.tlgatloDl 

The pollahlng of speoillens and thelr examin­
at ion waa un48rtaken b7 Mr. G.Eftrard, B. A.Jleologi.t • 
ln the BoGart ettice of the Department ot Kinea. 
Mr. av.rard report. on the s .. ples 88 tollowsa -. , 
('L) d.1JaJ grained galena ... ap1ullerlte in cQII!P.oslte 

• 
vein, aijow.ing quartz agalnat wa1lrock, sphalerite p.nd 

gal.8DIl in that order. Sbarp ooataot ot quarts and 
wal.l1"ook. and quarts aDd aphaleri te. indi •• tea t1esure 
tilling b7 a later injectioa of s1110.. Galena ls 
without preterre4 ortent.tloa and has iDClualona ot 
apbalerUe ahowiag that apba1ertte __ aep~1ted aome­
wbat in ad.,anoe of galeDa. A r_ C!'7atal.a of P7ri te 
were seen in quartz. 



{2) Ore bearlAg 81der1 te ve1n 1n contorted slate. SRlall 
ot't'-shoots ot' the sl&1r11.e Tein are cut b)' quarts str1ngers. 
the s1derite Te1n CDnta1na t'iM to medium grained galena and 
sphalerite and some pyrite. 

(3) Quarts Tein oont-dDing galena and sphalerite with 
interstitial plena. SOlIe PYl!'lte present. and the lI10erala 
aeea t.o bave beea prett)' .. 11 cont.aaporau.oua with galena 
a little lat.er than apbalerite. A little slderite occurs 
at the contact ot quartz and slate which has been sllcken­
aidea. 

(4) Galena witb Included sphalerite and Idi~rpblc pyrlte. 
The wall rock has been sUlc1t'led and oontains blebs ot 
quarts wbile the galena baa 1ncluaiollS or sillcitied rock. 
At the oontact ot ore and rock. the rock i. eaten into and 
e_87ed. 

(5) Fracturea in aillcit'led slate tilled with galena and 
quarts. SOlIe pale-coloured sphalerite cl'7otals in ve~. 
Bahedral pyrite has oolleoted 1n small clots in wall rock 
and quartz. 

(6) P,rrltiaed and ai11clt'led wall rook. The pyrite has 
t'ormer replaoeaent Teinlets along linea ot' t'lssillt7 in the 
slate whloh haTe. in plaoes. coaleaced t o t'~ bodies ot' 
pJrite. Subsequent17. quartz entered alonglines ot' 
t'lS8111t7 and croa.tractures cutting veinleta ot' p~ite. 

(7) 1le41 .. graloed galena with IncluBiona ot' quarts and 
ail1cUied alate. 'fhe i .uoluBions haTe r1llle ot' eubedral , 
pyrite derlTed tram alate. 'fhe pyrite orystals have 
congregated ~ad ot the adTanc1ng galena. There 1s also 
a little siderite and sphaler1te. 

(8) Kedi .. !lnd tine grained galena with inclusions ot' quarb 
and alate. Pi.sure tilling b7 qwarta t'ollo .. d 07 repla~e­
aent wi tb galen:... The quarts Teins. hO_Ter. haTe 1ncl ion 
ot plena. 
(9) Medi_ and t'1ne grained gal.ena with inclusions ot' qulU'tz 
Some- ephalerUe and a minute amoWlt ot chalcopyrite. 

(10) Kedi .. and t'1oe grained galena and quarts in alate. 
'fhe alate oontains JmlIIerOlW Teinleta ot' quarts and the 
larger _sses ot quarts are corroded and eJllbB78d b7 galena. 
Some .... 11 patches ot sphalerite. 

(11) Ke41_ and t'i_ grained galena with SOlIe sphalerite. 
'fhe slate baa been silicified and conta1ns Telnlet.s ot quart 
which are cut b7 gal.ena. !be gal.ena baa an .ma7ed 1rreg­
ular outliae and oonta1llS inclua10ns ot q_rt. and 81ate. 

(12) Pioe grained gal.ena and q\laJ'ts 1n date. The slate 
contains blebs ot' q_rtz and a 11ttle disseminated galena. 

Considered together, the speos.-na are examples 
ot' r1ssare r111lDa. aDd replaoeMent or wall rook, 1n slate. 
Tbe t'lr.t adneral1aaUoll wa. P7l'1 UaaUon. the P7l'1 te be1ng 
latro4Doed along planes ot' .~i.toei~. Quarts. oarbonstes 
and 8Ulph1de. rollowed cloae17 together the order ot 
lSai>OB1 Uon belDg quarts. siderite. aphaler1te and galena. 
P1ul.17, there se_ to haTe been a seooad 1ntroduot1on or 
quarts along ... 11 traotures tor.ed .ubaequent17. There ia 
nc endence ot 8DT preterred or1ent.ation. the V-abaped pits 
1n the poliebed galena point1ag ill all d1rections. Bo 
apeoitl0 argent1t'erous minerals were tound and all attempts 
at etohiDg with 2~ X.C.N. railed camplete17. ArJ::I sUTer 
pres6nt aust thererore be In a very r1ne17 div1ded state, 
poss1b17 in so11d solut1on. 
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'fhree iaportant conolualona haTe been reaohed as 
a re.ult o~ thi. ~neralos1oal InTestlgatlon and oertaln 
deduotioDa ~ be _de t'rOID th_ Tis. 'l'bat pyrite was 
t)le t'lrst III1DePal Intl"oduoed. that sphalerl w was the 
next sulphide md p1"Oceded the gale_. and that the silTel" 
18 p_aent In ao11d Hlutlon In the galena. 

The sphalerite content ot' the lode 1a an apect 
whioh has 8~ t'1lP not receiTed ..eh coruslderat1on fiOlll the 
alDer= OocasloD&1lT ltunohes ot' the mineral haTe been met 
with b 10 .llOh appellPs to haTe paned UlUlOticed. A strlklDl 
t'act Ich has _1" .. 4 t'roa the asaa7S 1. that eTer7 samplt 
contalna a _asUPable 8IIO_t ot' sino. It Is DeOeSSIlP7. 
thorerore, to exlUll1ne the poe 1 tlon and endeaTOur to disCOTt 
whether there 18 anT s~tematlc relatle_hip between tho 
quant!tles ot' sino aDd lead present. '1'he a"878 of routine 
sUlplea are ginn below (pages 31-,34). '1'he lead/sino 
ratlO11 ~t' all samples t'roa the _In lode haYe been plotted 
aga1ast percentage ot' lead In <lRaph 1 appended. This grapt 
abo_ tn.t t'or 0 .. 1 per ceat l.ad there is an Irregular 
but eonalstentlT high ratio ot Sino to lead. Pram 1 - 24 
per con" lead the Talae ot the ratio Is low but consistent I 
the aTerage Talus be1ng 1 I o. 15 or appro:d.lIIIltelT 7 : 1. 

The de duo 10 ion to be lllade Is that, In all cases 
where the l .. d oontent r~.s. altoTe 1 - 2 per cent I.e. 
&IV'" - terlal which aA7 be ot' lIilUng Talue, the ratio ot' 
lead to alno will tend tOWllPde the nl.ue 7 s 1. It is 
t'or the metallurp_t to nqlllre Whet-her It 1a practicable 
BAd profitable to reCOTer thl_ proportion ot' sino. 

'1'he explaDation ot' tAe t'aot that low TaU .. ot' 
lead are &OOOIaPBAi.d b7 relaUnly Mall Talue et' rinc 18 
to be t'ound 1a tAe tact ~t depo.itlon ot aphalel"ite 
preceded that ot' aaleDa. The wbole ot' the lode aODe wall 
taprepated b7 the aore ..ablle aino sulphide whloh t'o~d 
a h'1nge ahead ot' t he adYano~ le •• _b11e lead aulphlde 
aDd. a .. ttered blebs ot sphal.erl te were t0rJ88d throughout 
the sona. It 1. pl"oDable that, at this .t.... the content 
ot' alnc ... low but ..are or leas conalstent oyer the whole 
ot' tbe sona. Dw-lng t.he next atage, tAe _in material 
l11troduced _s lead .ulphide with which SOIII8 alno sulphide 
aa 1. t 1s unllke17 that tnere would be a sharp boundar;r 
betwceD the two sulphide aolutlona. Where large concen­
tratlone ot' galena were t'oraed aoae additional .phalerlte 
w .. al.o deposited 80 that now. III the plena-rich zones 
there la aotuallT a blgber ..aunt ot' aphalerlte present 
than in the galena-poor aone. although in the tormer oase 
the slne/lead ratIo Is lower, 

The aboTe deduct lone app17 to the portion ot' the 
lode which 1e at preeellt expo.ed. On the theory outlined, 
the dnc sulphide ls considered to De IIIOre moolle than the 
lead sulphide and. dur~ iapregnation, tM :tormer !'Ol'IDS 
a fi1Jsge in fiont or the lat'-r. It t'ollo .. that, In 
depth, the ccapoet.tlon t' tbe invading solution progres8-
ITe17 tended towards tne oompos1tion ot' lead sulphide. 
At depth, tberet'ore, the rinc oontent ot' the present lode 
..,. be expected to deoreaae. At what depth the nne con ten' 
will diaappear oa~t be determlned at present owing to 
inaUt't'lolent data. No .lgnlfloant change oan be obserTed 
wlth Increasing deptb at present. 

A similar statistioal Investigation o~ the lead/ 
silver ratio ot t!~ same .-cup or samples has been under­
taken and the results are shown in Graph 2 (SlITer In 
os/ton). In this case, except for a 8IIIall rise below 0.5 
per cent lead tbe graph beoames alaost a straight line at 
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the Yalue 1:1.20. Aa ayerage of all eamples plotted 
giyes the yalue 1:1.24 while an average of the higher 
lead oontent samples Nos. MM 1 - MM 12 (aboye) gives 
tho value 1:1.20. Sinoe these figures oover values of 
lead tram less than one per oent up to 65.4 per cent 
lead. it is sat. to say that the ratio 1:1.20 is a fair 
value to assume for the l.ad/silver ratio. 

Theexplanation at this constant value is to ~e 
found in the tact that the silver is intimately associatea 
with tho lead sulphide and was deposited at the same time. 
The value assessed is that of the original magmatic 
emanation whioh oonsolidated to form the present lode. 
It follows that tilere is not likely to be a117 significant 
ohange ln this ratlo with increasing depth. 

Data qp.tbe p,rlte oontent is too scanty to 
pe1'lll1 t ot reasoJiable deductions as to its behaviour in 
depth. In the present mlne, the amount is small and 
al Tes rl.e to no m1ning or metallurfiOal problems. 
HoweTer, elsewhere along the salllfli 1 De ot lode e.g. at 
Barnett ., eol14 .... s •• ot p,rlte app.ar. In general, 
p,rite appeara to to .. concentrations along .he oourse 
ot sul.plillde lodes and it is to be expected that masses 
will be encountered in the present instance. As to 
when arul where the,- II1II7 occur, no opinion can be of'fered 
at present. 

Summarising, thoref'ore, it II1II7 be stated that:­
(1) All ore over 1 - 2 per cent lead content is llkely 
to oontain sinc in the proportion one part or sino to 
seTen parts ot lead. The proportion of sine is likely 
to deorease with depth but no opinion is offered as to 
the depth at which significant change will be noted. 
(2) The lead/silTer ratio has been shown to be almost 
constant at oile part ot lead to 1.20 parts of silver the 
silver being express.d as ounces per ton. This ratio 
is not 1lke17 to change at depth. (3) Pyrite content is 
low but masses of this mineral are likely to be enoount­
ered lateral17 and horizontally. 

B8.IIlp~lng: 
For the purpose of assessing the value of' the lode, 

a series of fifty ohip .amples were taken throughout the 
.p.ne. In all cases the samples were taken at right angles 
to the strike o-r the lode uaual17 across the baoks "but in 
some cases across the race as. for instance, at the end or 
a drive. The samples were quartered where necessary and 
all assaTs were performed by the Mines Department Labor­
ator" in Launceston, silver, lead and zinc being deter­
mined for eaoh aample. Tabulated results of assays are 
given in the table on pages 39-42 and the location and 
values are shown on the accompanying plans. 

During 1938, 1Ir. F. Blake toc_ a series of 
samples in the Intermediate Drive and in the rise 
oonnecting adit and 100ft. levels and the following 
tabulation of results is quoted rrom his report. Appar­
entlT silver and zinc were not determined on these samples. 
"""Four horizontal boreholes rive feet in length were put 
out at intervals to test the lode and gave assay results 
as follows: -

c 
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:Bore No. Sample No. Sample Width 

1 lA 0' - 2'6" 

1 2A 2 '6" 5' 

2 lB 0' ... 2'6" 

2 2B 2'6" - 5' 

3 lC 0' - 2'6" 

3 2C 2'6" - 5' 

4 lD 0' - 2'6" 

4 :w 2'6" - 5' 
, • •. PL. D. 

Position of 
f'rom rise 

5' 

1t 

21' 

.. 
28'6" 

" 
38'6" 

" 

bore 

· - 2 1 ;) , 

Lead per 
cent 

8.5 

5.5 

15.9 

4.1( 

17.5 

5.8 

5.2 

3.0 

'rlu>ee t'Ul'ther 'bores. Kos. 5 t 6 and 7 spaced 
.. tweea 38'6" trom rise and tace of level showed an average 
of only 0.4:.' lead. 

IN the rise connecting lOOf't. level with main adit 
drive boreholes were dJ'illed at 25ft". and 50ft. respectively 
Delow main adit level. Assay results at these holes are as 
follows: 

Bore No. Sample No. Sample Width Lead per cent 

1 1A O· - 2'6" 5303 
1 2A 2'6" - 5 f 15.2 
2 1B 0' - 2'6" 15.3 
2 2B 2'6" - 5' 6.3""" 

_ d 
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TABLE OF SAMPLES AND ASSAY R~3ULTS -- --~---

No. Lab.No. Level Position Hozizontal Silver Lead per ton Zinc per cent 
length of Oz. 
channel 

._ - ____ 0 ____ --- --- - ----

1 467 100 26' north of station all 6.4 ' 0.5 0.2 0.6 
2 468 100 8' south ot station B/2 4.5' 0.3 0.2 0.6 

3 469 100 29' south ot station a/7 3.75' 15.7 7.4 1.2 
4 470 100 21' south ot station B/9 4.25' 1.4 1.3 0.1 

5 471 100 At station B/ll 5.0' 1.0 0.4 0.1 
6 472 100 15' south ot atation a/12 6.0' 0.9 0.8 0.2 

7 473 100 30' north ot atation a/15 4 •. 5' J.4.6 10.4 1.7 
8 474 100 11' south ot atation a/20 4.0' 0.9 0.4 1.2 
9 475 100 9' south ot atation a/13 4.0' 0.7 0.3 1.5 

10 490 100 No.2 W. crossout N.drive 
8' north ot station a/26 6.0' 1.1 0.2 0.4 

11 491 100 No.2 W. orossout N.drive 
30' south ot stat10n B/29 6.75' 5.2 7.6 0.3 

12 492 100 . No.2 W. orossout N. drive 
Korth tace of drive 5.5' 1.5 1.7 0.6 

13 493 100 B;ywpB8s drive 
, 13' oQuthwest of station .;., 5.0' 9.8 10.2 1.5 --' ..... 

14 494 100 B;y-pass N. drive 
At station B/23 5.5' 0.8 9.7 2.7 

-- --.--~ -, --- -

• 
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No. l;tab.No. Level Position Hotizontal Silver Lead per ton Zinc pel' cent 
l ength of Oz. 
channel 

15A 495 100 By-pass drive West side 
At sUtion B/25 3.0' 1003 19.5 103 

,15B 498 100 BT-pass Drive east side 
At statton B/25 3.5' 3.5 5. 2 0.9 

16 497 150 At station 0/7 3.5' 0.1 0.1' 0.5 
17 498 150 28' north of 8tation 0/3 5. 5' 0.5 0.1 0. 9 
18 499 150 9' 80uth ot stat10n 0/3 5.5' 0.1 0.1 0.3 
19A 500 150 13' north of stat10n ell 

west s1de of drive 3.0' 0. 2 Trace 0.3 
19B 501 150 13' north of stat10n 0/1 

east side of dr1ve 1.75' 0.6 0.3 0.6 
20 502 150 25' south of stat10n 0/1 5.0' 1.6 2.4 0.6 
21 554 150 2' north of station 0/8 5. 5 ' 16.4 17.6 1.2 
22A 503 150 31' north ot stat10n 0/13 7.5' 3403 24.1 5.1 

22B 504 150 East ot hang1ng wall 
31' north of stat10n 0/13 1.5 t 3.9 2.9 1.3 

23A 555 150 6' north of station 0/13 
east s1de of dr1ve 3.5' 18.6 12.4 2.9 

23B 556 150 6' north of stat10n 0/13 
west side of dr1ve 5.0' 1.7 2.0 1.5 
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o. on per cen 

24 531 Adit South face of south drive 2.5' 0.6 0.5 0.4 
25 532 Ad1t 21' north ot station A/7 3.0' 0. 6 0. 8 0.7 
26 533 Ad1t 9' north of station A/7 5.0' 1. 0 1.6 0.4 

27 534 Adit, 8' north ot stat10n A/10 4.25 ' 16.2 13.3 2.2 
28 535 Ad1t 24' north of station A/ll 4.0' 1.1 2.7 0.6 
29 536 Adit 7' north of stat10n A/12 3. 25 ' 4. 7 7.4 0.4 
30 537 Ad1t North end underhand stope 

Approx. 5' north of station A/5 5. 0' 9 .. 5 18.0 1.7 
31 538 Ad1t At station A/4 (TI111te lode) S.o' 0. 4 0.9 0.4 

32 539 Adit (Tlll1de Lode) 
South wall ad1t crosscut a t 
statIon A/3 1.7S' 20.3 14.1 1.0 

33 540 150 At station 0/13 footwall 
s1de of lode 5.25' 1.6 1.0 0.4 

34 541 100 Faultfil1Ing 1n No. 1 
weat crosscut 
27' east of station B/22 0.1 ' trace 0.2 0.8 

35 542 100 54' below adit level 3.0' 9.3 13.5 1.0 
level rise 

36 543 100 
level rise 42' below edit level 4. 0 ' 5.0 8.0 1. 5 



(.0 

I:.") ..... 

No. 

37 

38 

39 

40 

41 

42 
43 

44 

45 

46 

Lab. 

544 

545 

546 

557 

558 

559 
560 

656 

657 

658 

43. 

No. Level 

100 
level rI"e 
East adit 

East adit 

150 

150 

150 
150 

150 

adit 

South adit 

Position 

4' ~lowadit level 

Southern drive at 
statIon A/16 
North wall of 
drive opposite 
station SilO 

Pug trom taul t 
5' south of stat1 on 0/3 
Faul t filUng 
38' south of stat ion 0/3 
9' west of station 0/9 
In rise to 100 level 
34' above 150 level 
3.5ft. north of station 0/16 

south wall of adit 
crossout at station A/3 
(Oheck sample tor No . 32) 
60ft. east of stations 6/7 

Hor1.zontal SHver Lead per ton Zino per oent 
length ot Oz. 

ohannel 

2.0' 41.4 24.0 3.2 

3.0' 2. 0 2. 3 1.2 

2.75' 8.9 4. 9 0.7 

1.0' 1,8 :3. 4 103 

3.5' 0.7 0.1 0.4 
4.5' 0. 4 0.5 0.4 

4.5' 1.6 203 1.2 
3.5' 9.8 8.0 1. 5 

1.75' 20.0 17.6 1.7 
0.5' 0.1 Trace 3.7 
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ORE RFSERVES: 

CaloUlations of ore reserTes is beset 
with difficulties and the following figures are to be 
construed aa a guio.e only to the total quantity of ore 
which mAT be ava1lable. 

. A direct aTerasa of 4s ".amples taken ; 
throughout the main lode gives the TalUS 6.0 oz. Ag.5.~ 
Pb. and 1. <>:' ZK. per t.on. 'l'hese are theoretical only ~\ 
are indicat.ive ot the total grade of material throUgho~t 
the mine. Selective mining prooesses should result in 'an 
1ncrease of 50 per oent on these figure. for material 
delivered to the mlll. The average wldth ot the maln lode 
Is 4.5 tt. and on the basls ot 11 cublc teet of ore to 1he 
ton, there are 30,000 tons of ore aTal1.ble above 150tt. 
level of aTerage grade as above glT~ng a total quantlty of 
180,000 ounces ot silver, 1,700 tons of lead and 300 tons 
ot zino. Owing to the lrregulail na~ure of are prices at 
the present time, 1t is not consider,d ise to calculate 
a value. \ , . , 

'." 
An average of 17 samples taken through the 

"elide" zone gives the values 10.0 oz. Ag. 9.0% and 1. 5Zn. 
On the basis that the sllde zone is 100ft. wide and that 
the ore zone within the sllde aTeragea lotto in width, 
there is ava11able to 150ft. leTel. 15,000 tons ot are ot 
average assay as above givlng lSO,OOO ounces of s11ver, 
1,400 tons of lead and 200 tons ot zlnc. 

No information as to values and wldth of 
lode below lSOtt. ' level ar e aTal1able and the reserves 
below thls l~vel cannot be caloulated at present. It must 
be pointed out, however, that ore is going strongly under­
foot 1n the so~th drlTe of 150ft. level. 

Slmi ar~. Information on the t1111te lode 
1. too scanty to pe1'llli t of caloUlatlon of reserves. Thls 
lode appearo to be persistent .laterally and there are 
theoretical reasons for assum1ng that it will persist In 
depth. Suoh assays as are aTailable show a wide Tariation 
In Talues but it ls encouraglng that at one place the lode 
has a content ot 17.6 per cent lead. As In the main lode, 
silver and zlnc are constant associates ot the lead and in 
thls lode it is to be expected that the ratios between the 
metals will be similar to those of the Main lode. 

~O~\iULUSIONS : 
1 'l'he .Iontana Silver-Lead Kina is. as its name implies. 

a silTer-lead mine. The only other mineral present in 
pO.Bsible economic amount is sphalerite. 

(2) The mine is situated in buttongrass countl'Y and is 
eas117 accessible from Zeehan. 
(3) The lodes occur in oontorted shales and quartzites, 
rather thinly bedded and of earlT Cambrian or posslbly Pre­
Cambrian age. 
(4) 'l'he chief structural feature of the area 1s a northwest 
trend1ng major fault which 1s marked by a wide crush zone. 
This fault haa been 1ndentitied as the No. 1 sllde ot the 
ZeehaD-Montana No. 1 Kine. This fault has not so far been 
encountered in the present mine wor1tlnga. 

\ , 

(5) Crossing th1s fault are at l~ast two parallel nortn.ast 
trending simple tractures with whioh several small subparallel 
fractures are aS80c1ated. 
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t6) ~th these main fractures have beensubsequently 
mineralised, the eastern forming the present main lode 
and the western forming the Tillite Lode. ' 

· - 8 ) ;) 

(7) Crossing the lode fractures a short distance south 
of' the shaft is an e,'l.st-west fault which is not a simple 
fracture but a crush zone similar to that described under 
(4) above. It is considered to be a split f'rom this 
major fault and that the two junction some chains east of 
the main shaft. 

(8) The structural pattern deduced has had a strong 
influence on the location of' ore and a parallelism haE 
been drawn between the occurrence here and that observed 
by previous workers in the Zeehan - ontana No.1, the 
Zeehan - West ern and the Oonah mi nes . inor differences 
have been noted mostly due to the f'act that soilite is 
not present in the country rock in t e present instance. 

(9) structural control of ore deposItion is the most 
important deduction that nas been m3de . The area discussed 
is only a small portion of a larger area. The same line of 
lode may be traced southwards through the Saxon, Barnetts, 
t ne Doric and pOBsioly to the Comstock. Immediately to the 
west is tho Big Ben and some signs of nlireralisation have 
been noted fur ther west. It is considered that all these 
occurrences are located along a series of subparallel 
northeast trending simple fractures. It is not known 
whether the frac ture system continues northwards beyond 
the Corinna Road although it is considered unlikely that 
they are cut off by tae major hear zone. No ore occurr­
ences north of the road are known IlS yet. 

(10) The chief eoonomic ineral of the lode is galena with 
which silver is intimately associated the ratio of' lead 
to silver t rending towards tue figure 1:1. 20. Also 
ass~ciated is sphalerite in two distinct forms. The 
association is not intimate and the ratio of lead to zinc 
is of the order of 7 : '1. 

(11) It is considered that the lead/silver ratio is liable 
to persist at depth but that the zinc oontent is iable 
to decrease with depth. No signi~icant di mtnution in zinc 
content bas 80 far been noted. 

(12) The value of ore a8 fed to the mill is likely to trend 
towards the figure 10 ounces of sllvnr, 9~ per cent lead 
and 1.5 per cent z1.nc. The average grade or ore throughout 
the mine is lower tnan this but s elective ~ining methods 
coupled with blending or ore will tend to maintain the 
figure above. 

(13) The mine is a "dry" one, the country rock in general 
stands well and there are no difficult mining problems to be 
solved. 

(14) Considerable developmental work has been done by the 
present and previous companiea and the mine is in a 
oondition where it wan produce a reasonable quantity of ore 
for some time. To maintain production, however, additional 
developmental work must be carried out concurrently with 
ore extraction. 
( 15) The milling process has been but recently installed. 
In any case, discussion of this section is considered to be 
outside the 8cope of this report and no opinion on this 
section is offered . 
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RECO~NDATIONS: 

These may be considered under the headings 
Lateral development; 
Development at depth; 
EA~lorQtion "beyond Present Mine Ltmits; 
Mining Procedure. 

Lateral Development: 
(1 ) It is a primary prinoiple o~ mi ning that 4eveloptll!ilntal 
work should prooeed ooncurrently with ore extraction. In 
the present case. it is considered that twelve months supply 
o~ ore should be in Si~lt at any stage. This is not the 
Case t the moment so additional developmental work should 
be undertaken wi t h all speed. 

(2) The tiew rise ~om the end of lOO~t. level to i ntermediate 
level should be continued to the ~loor of the underhand 
stope below adit level. There appears to De a good block of 
ore in this area and it is desirable that a change to normal 
stoping methode be made as soon as possible. This rise 
connection will block out a oonalderable quantity of ore. 
(3) Both adit and lOOf't . levels proceed to within 220ft. of 
the southern lease boundary. There are signs of good ore 
in this section and it is desirable t nat the dr1ves be 
contl~ued to the lea e oundary with two connectIng rises 
to block out ore. 

(4) Adit level north drive is just inside t he slide zone $ t 
No. 2 Prospecting Sbatt. Good ore shows hel'e and the drive 
should be continued to Eastern Adit. It may be possible to 
take out any ore above this level through the Eastern Adit 
instead of through the snai't . Ore below the level would, 
of course. have to go through t e shatto 
(5) l50~t. level south drive should be continued with 
aosociated rises to 100ft. level. It is likely that it will 
prove profitable to extend t his drive to t he southern lease 
bound&ry. 
(6) Exploratory work on the tillite lode should e 
instituted. 

This should consist f irst of driving south from 
the adit crosscut followed by an extension of the north 
drive on this lode. The metal in this lode is i n a finely 
divided state and toe appearance is somewhat deceptive. 
It is advisab e, t herefore. that samples for assay be taken 
at intervals. 

Development in Depth: 
(1) The 150ft. level is the lowest at pres ent being worked. 
In other words only the top of the lode hts been scratched. 
It ib strongly to be recommended that driving o~ lower 
levels De undertaken at an early date. The shatt is down 
to 300ft . and the plat ilas b een cut a t 200ft. 
It i8 recommended that driving of the 200 level be shortly 
c~enced in Doth direotions. 
(2) It is deduced t hat. at 200-250ft . depth, the shaft 
w111 be in aDout the centre of' the crushed or "slide" zone. 
At lower depths. it will tend to be on the south side of 
the zone. THere~ore. levels at 200-250 ~eet should be 
driven in both directiono while lower levels should first 
be driven northwards. 
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£(~ing at predetermined intervals tr~ the lower levels 
should be eftected. The distance apart will depend on the 
conditioas met with but should be about 100 teet . 
(4) Systematic sampling as development proceeds should be 
instituted to' determine trends in the m1neral content. No 
reliance should be placed in tteyebal~ assay" methods . 
(5) It driving on the tillite lode at adit level gives 
encouraging results, th1s lode should be investigated at 
depth. This would most conveniently De accomplished by 
crosscutting fr 100ft. level by continu1ng either No. 2 
west crosscut or No. 3 west crosscut until the tillite lode 
is intersected and then driving along the lode. 

10 ation e 0 Frese t ine Limits: 
1 Evidence has been adduced that the No. 1 slide of the 

Zeehan - Montana No. 1 mine persists nort wards fram that 
mine and crosses ~le access road t o the present mine between 
the shnt"t and the Corinna Road.. rom the known behaviour of 
lodes at the intersections ot fractures, it is deduced that 
a make or ore will be encountered some 300ft. north of t ne 
shaft. In this connection, it may be noted that th€. end of 
tae north drive of 150rt. level shows a swing to the east 
hich may indicate that it io approaching the slide. It is 

strongly recommended th t this drive oe continued. The slide 
it present, will be m t with between 100 and 2 vO feet. The 
drive snould oe put right through the slide. 

(2) If is exploratory drive does indeed cut a slide, 
there will De a repitition of conditions ootaining in the 
Vicinity of the present slide. Theretore, in t s case all 
levels should be driven northwards to In~ersect the slide. 
(3) ~ opinion can be oftered as to what conditions may be 
encountered north of t his slide. Further recommp,ndationa on 
this point mU3t await the exten ion ot 150tt. level north 
drive . 

Miu+ng Procedure: 
This is somewhat outside the scope ot the 

present report by the following suggestions are offered 
based on general observation. 

(1) Within the slide zone, the lode as such disapnears and 
is represented by small veinG witn imgregnated country rock 
et.een. All this material is of milling grade and the 

zone varies from 10 to 40 reet in wtdth. ~ining operations 
should be planned so that the whole o~ thi material is 
removed. 
(2) Patches 
rich pat ahes 
constant mil 

o~ poor 
a d the 
fee 

ore should be worked concurrently witn 
aterial blended to gtve a reasonably 

(3) ecent internal connections have b een made without the 
aid ot survey, the procedure i winzing and rising eing to 
"follow the wall" . Particulerly within the slide zone, this 
is l1aole to result in misconnections as ~le vein worked on 
one level may not be the same as tt~t on anot er. It is 
recommended that survey oe kent fairly close up to 
developmental work and tnat c onnections be made along 
calculated l i nes . To this end the table of ao- ordinates ot 
the present survey stotions is included as a basis for future 
survey work. 
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