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Report on the Mother Lode 2nd Sunset Mines 
Near Greenwood, Br i t i sh  Columbh 

Location, Property, and Accessibil i ty 

The Elother Lode and Sunset Mines are s i tua t ed  about 2.5 miles a i r l i n e  distance 
northwesterly from the t o m  of Greenwood, Br i t i sh  Columbia and about 7.5 miles 
from the United States  baundary. Greenwood is a shipping point on the 
Canadian Pacific Railway and is  on the  main Canadian Highway No. 3, 21 miles 
from Grand Forks, B. C, 

The rrfnes are 4 miles by roads of easy grade from Greenwood, 
would be a l l  down h i l l  or level .  
feet  above sea l e v e l  and is 950 f e e t  e levat ion above Greenwood, 

Concentrate haul 
Elevation a t  the Mother Lode Mine is 3450 

. 

The property held by The Notherlode Sunset Mining Company, Limited, t o t a l s  
168.31 in one block of Crown Grant claims. 
lots or Crown Grants are  shown on Plate 1 as far as the limits of the  map 
w i l l  allow. 
of claims held bjj the  Coripany. 
each claim is sham on the mp. 

The boundaries of the individual 

The heavy boundary l i n e  on the  map is the  boundary of the  block 
The claim narne; l o t  number, and acreage of 

Power Supply, Water Supply, and Climte 

Electr ic  power is available from a main sub-station a t  Greenwood. 

Water is available from Deadwood Creek which flows through the property, and 

abaut 3200 f e z t  down creek from the  p o r t a l  of the  Mother Lode mine 200 l e v e l  
tunnel. 

poorest flow of t h e  year is probably in t h e  coldest par t  of the winter when 
some of the sources migM be frozen. If there  is a water supply problem at  
that time of year it can no doubt be taken care of by mans of a storage 
reservoir in one of t he  creeks and by also re turning so- of the m i l l  water 
far re-use. 

b from Copper Creek (also named Mother Lode Creek) which joins Deadwood Creek 

In June and July, 1951, the  streams were running mch  more water 
e thqn would be necded f o r  a 500 ton or 1,000 ton per day operation. The 
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It is reported that 18 inches of snow on the ground is unusual. 
depths attained on the ground during t he  winter months is reported t o  be 6 t o  
10 h c b s ,  mostly January t o  March, Most of the precipi ta t ion is as rain b 
other par t s  of the year. Extremo cold weather runs f o r  6 or 8 week8 in mid- 
winter and temperatures as law as lo and 20 degrees below zero are reporrted, 
Sunmer and Fal l  temperatures are  moderate. The mine and mill can operate 
throughout the year with no difficulty. 

Usual snow 
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Labor and M i n i n g  Costs 

Labor IS available in t h e  area,  
as Greenwood and other nearby s e t t l e m n t s  can supply l iv ing  quarters f o r  t h e  
employees of the Conrpany. 

There w i l l  be no housing problem a t  the mine 

Operating costs w i l l  be a l i t t l e  lower than in the United States  f o r  the same 
workhe conditions,  
shows what the costs  will be, 
t r ac t ing  f i r m  mine and del iver  the  ore from the Mother Lode P i t  t o  the mill f o r  
$0.33 per ton on truck hauls of less than 2500 f e s t .  Dumps would be loaded and 
hauled for $0.25 per ton. On hauls of over 2500 f e e t  t o  the m i l l  t h e  pr ice  
would increase $0.04 per 1000 f e e t  

Millins and Metallurgy 

A mining contract arrangement made by the  Cowany in 1951 
A n  arrangement was made t o  have a mining con- 

Metall.urgical tests were made on the  Mother Lode and Sunset ores i n  1937 by the  
Canada Department of Mines; in 1949 by American Cyanamid Company, and i n  1950 
and 1951 by €bgh W, Coke, 
treatment, the  grade and character of t h e  product, the high percentage of re-  
covery, and the r e l a t ive  s implici ty  and low operating cost  of t h e  type  of m i l l  
required. Copper recovery w i l l  be from 90 t o  92% into a concentrate contain- 
22 to 24% copper. Gold recovery w i l l  be from 80 t o  85% i n to  the copper con- 
centrate ,  Silver recovery w i l l  be 60 to 70%. 

The tests are i n  agreement as t o  the  method of 

The mil l  w i l l  be a standard crushing, grinding, f l o t a t i o n  m i l l  making a bulk 
concentrate containing t h e  copper, gold and s i l v e r .  
m e  ball n l i l l s  depending on the  tonnage put through per day. 

Grinding will be by one or 

Magnetite will be extracted f ronthe  ground ore by magnetic separators 3nd then 
cleaned by f l o t a t i o n  t o  remove the  non-magnetite f r ac t ion ,  The final nngnetite 
product will contain about 65 t o  6'7% iron and be 3 highly desirable m t c r i a l  f o r  
iron and s t e e l  plants .  The magnetite concentrate w i l l  be f ree  from unfavorable 
contents such as  sulfur, titanium, and phosphorus, No estimate is  made here as 
t o  the milling costs .  

&graph No, 1 - the  panoramic photo - shows the general topography of the  area, 
The ore bin in about the center of t he  picture  is t he  old rai l road ore bin from 
which 40 ton  r a i l road  cars were f i l l e d  f o r  the run t o  the  smelter. The sne l t e r  
would be just off t h e  picture t o  the r igh t  in t h e  valley trough between t h e  sun- 
l i g M  and shadow a t  the  r igh t  edge of t h e  picture .  The center photo of the 
panorama picture is taken looking about 1160% which is  about t h e  sane di rec t ion  
one look3 on IMP Vlate 1 when it is in the  normal reading posit ion,  The Sunset 
ore bin and p i t s  a r e  a t  aboxt - -  the center of the picture  at the r igh t  of the  
composite group. 

. 

The elevation of the  f l a t  on which the bin stands is  3450 f e e t .  
the elevation of the 60 Level which has largely been removed by the  mining 
operations. 

T h a t  is also 
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General Gdolog 

The rock formations of the Hother L d e  and Sunset mines area a re  chiefly 
limestone, chert ,  quar tz i te ,  and volcanic ash and tu f f  deposits t h a t  have been 
intruded by grani t ic  rocks and largely metamorphosed t o  c rys t a l l i ne  limestone, 
e b l e ,  t a c t i t e  or skarn, (a metamorphic rock close t o  or i n  contact with gran- 

c rocks and containin3 - cantact -- minerals - such - as epidote, garnet, ac t ino l i te ,  
m - i n i n e r  s ca e =na often p-1 COPyritd, 

rocks, and ch lo r i t e  and a c t i n o l i t e  s ch i s t s .  

/ '  

r 
'. W 

I 

There are a l s o  severa l  dike rocks of various azes, some Q f  the  l a t e  dikes,  such 
Some of the barren dikes 

Such barren 
s k i t e  di&&-s, a r e  b a r r e n d  m . 3 ~  a l i za t ion .  
and in te r fe re  with e f f i c i en t  underground mining. 

masses can be readi ly  s t r ipped out by power shovel mining methods. 

rnonzonite and granodior i te  and, although not much in 
a t  the  surface, appear t o  be W t e  P r ominent in 

the  lower l eve l s  of t h e  Mother Lode Mine and very much %n e m n c m  th e -- 
--.__ - - lzeneral area a r o u f i r n e  - m = 3 w .  

Mineralization appears t o  be grea tes t  where the  limestone formations hav8 been 
intensively converted t o  tactl te . 
The ore deposi t ,  in general, has a semicir &-and app ears  t o  r i m  or  

i tuated -a 

he granodiorite.  It is 
of tPre7ltrpsancr- 

believed t h a t  the  ore r ing  is essen t i a l ly  continuous from the  Sunset through 
the  ' 'Sulfiderr ore zone and then norther ly  t o  the north end of the  Mother Lode 
p i t .  
Silver area - is essen t i a l ly  the metamorphosed roof over an irregular shaped 

The area l y i n g  between the Sunset and the  Mother Lode p i t  - t h e  Crown 

mass of granodior i te ,  
gre a t  the  syrface and W h e  t 
suggest tha t - there  m y  b e l a r s ? ? k s e s  o f  ore thrniE;hout thE area, Any or8 

The - b i b l e  small-masses of magnetite ore, and other 
I s n h a f t s  in t r i  e Crown SiIveF-area _- -- __ 

<- 
-5 --%%a - there  wmld be pendants i n  the  r o o r o f  Wie grani t ic  rocks The /L1 

magnetite masses of ore mineh a t  t h e  Mother Lode mine are apparently very 
close t o  fingers or masses af granodiorite.  From t h a t  evidence it is believed 
t h a t  the Sunset Mine area which is so abundant h m a g n e t i t e ,  is closely W&r- 
lain by an extensive mass of granitic rock. 

~ 

The maps of the Mother Lode mine show c lea r ly  that the main ore bodies and 
general mineralization is less a t  the 400 and 500 levels than a t  the upper 
Levds. Probably much of those levels  is i n  a f ine grained gran i t i c  contact 
rock. It is possible t h a t  t h e  115 Level waste block is a fine grained contact 
phase of t h e  granodiorite but highly a l t e red  by mineralization. Such g ran i t i c  
waste blocks can be underlain or overlain.by ore as the  granodiarite may be In 
plug-like fingers with very irregular marglns. 

A search f o r  i so la ted  nasses of ore i n  the general  area'baunded by the Mother 
Lode Pit, the "Sulfide" Ore Zone, and the  Sunset Mine can be conduoted a t  very 
low cost  by nieans of a d ipneed le  or magnetometer survey a t  the 
surface. A dip-needle survey would probably be t h e  simplest, quickest, most 
effective and l e a s t  expensive way t o  determine areas for core drilling t o  t e s t  
for addi t ional  Isolated lenses of Ore Illincable by open p i t  methods. It is not 
proposed that such work be conducted now as there  is sufficient ore in s i g M  
t o  support a large afficient operation f OT a number of years. It is believed 

, 

I 
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Genel'al Geoloqy (Continued) 

that such isolated ore m3ses might caah contain anywhere from 10,000 tons t o  
200,000 tons of ore similar t o  that in t he  current reserves, with a possible  
total of about 5OO,OOO tons, 

Sarupling - General 

A number of samples were taken from 1934 t o  1937 by the  Company owning the 
property. 
Mother Lode Pit was L O ' $  copper. Those samples probably represent sornci~ktt 

T h a t  average of 1.07% 
copper is in l i n e  with By sorting the  0,908 CU 
a m  that w i l l  corns c u t  of the  p i t  operation north of the Shaft Ore Block, it 
e h t  we11 be t h a t  the m i l l  heads w i l l  exceed l% copper. 

The general average of the  samples taken of the broken rock  in t h e  

0 select samples taken t o  represent the ore t h a t  wmld go t o  a m i l l  a f t e r  
- sorting out the obvious waste rock a t  a sort ing b e l t .  

obscrvations and sampling. 
0 

Samples taken by the owner Compaw from t h e  60 Level average about the a m e  
as the  very larTe samples taken from the 60 Level shaft area for t h i s  repor t ,  

A group of 37 samples, taken after the mine shutdown, avaraglng l,l$ copper, 
were reported t o  have been taken in or near the Shaft Block on the 200 Level. 
It ha8 not been possible t o  determine the  exact locat ion of t h e  individual aam- 
ples SO they havo not been used i n  t h e  e s t i m t e s  of ore reserves presented i n  
this report .  

Diamond drill core d r i l l  holes d r i l l e d  by the operating Company i n  1905 and 
1906 and the samples taken i n  June and July, 1951, are t he  main basis for 
determining the grade and s i ze  of the  Shaft Ore Block. A total of 13 d r i l l  
holes wsre d r i l l e d  i n  the Shaft Ore Block, 11 of the holes were v e r t i c a l  down 
holes d r i l l e d  t o  dGtermine the  grade of t h e  shaft block f o r  the  operating 
Company. 
holes. 

Cross-section Plates 11, 12 and 13, show the assays of the d r i l l  

SamPlina - Samples Taken For this ReDort 

The hnrps w8re sampled with a truck. 
s e t  UP a t  the property for t h a t  purpose, and t h e  samples were crushed and 

* -  s p l i t ,  In sampling the dump, sor t ing  appeared desirable and the  sanpled 
material was sorted as i f  a t  a sor t ing b e l t  and the  percentage sorted out was 
noted. 
the coarse rock and scoop samples of the middle and f i n e  s izes .  The Six 
samples taken a t  the C.O.D. dump averaged about 50 pounds each. A l l  other 
samples ran about 40 to 160 pounds per sample, 

Truck loads were taken t o  a jaw crusher 
. 

0 

The C.O.D. Trestle dump w s  sampled by hand by taking chip samples of 

The final s p l i t s  of the  samples were assayed by Black & Deason, - Salt Lake 
City, Utah, Description of the  samples taken and showing copper and gold 
assays appears in the Table i n  the following l i s t ,  
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Sampling - Samples Taken For t h i s  Report (Continued) 

Samle  and Assay List 

60 Level near shaft 
% Cu Oz.Au/ton 

0 018 0 001 
1002 0 002 
O 065 0 002 
1.90 0 008 
1010 O 009 
1045 0.004 
0 e95 O 004 
1.65 0 u15 

sample 
n 
n 
W 

?I 

I' 

tl 

N 

along walls 
n n 
N N 

f l  n 
?I n 
n i t  

N n 
N n 

t 

cut 
It . 
n 
n 

It 

n 

n 

W 

cut 
11 

I' 

n 
n 

60 Level I W .  of Pit 400' N o  of Sha f t  

#I 
#Q 
#3 
#4 
#5 

sample along walls 
n l? 1' 

n n n 
n n n 
W fl A 

In Pit Area West Side 

High Grade Specimen from near ;haft 
Magnetite Samples a t  Random 
East wall under Shaft 
Elroken ore, West side, 100' No of Shaft 

11 I? " 150' N, of Shaft I1  

tI n tI 

N n I? 
" 2009 N, of Shaft 

260' N o  of Shaft - Megnetite 

0.02 0 058 Broken Ore, West of #7, Magnetite 
Cut Sanple of Magnetite Ore Zone a t  
entrance t o  Pit, 310' N. of Shaft 

Cut Sample a t  West L i m i t  of atop, west of 
main P i t ,  260' N.'L of Shaft 

Ore, Eroken and in place at old Quarry 
P i l l a r ,  620' N, of Shaft 

0 042 0,015 

0 e 4 0  0 ,015 

1.75 0 *04 

Pit Area - East Side 

0 002 
0 001 
O 003 
0,02 
0 0 0 2  
0 002 
0.08 
0 010 

Slide rock from East w a l l ,  180' N. of S h f t  
200' N. of Shaft 

n 11 270' N, of shaft 
310' N o  of Shaft 

n n n  lt 

I1 n 
n ( I n  0 

L 

B l u f f  , high on E wall, 4-80' No  Z of Shaft 
Slumped Hill in Pit, near E, Rim, 530' N.E. of Shaft 
High- h i l l  in Pit near E. Rim, 600' N,E, of Shaft 

'I " 640' NeE. af Shaft 11 n n  n w 
. #19 

. 
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S a q l e  and Assay L i s t  (Continued) 

115 Level Waste Block- 30' cut samples 
along Walls - ml 

0 048 
0 085 
0 e l 5  
0 010 
0 012 
0 010 
0 012 
0 ,lo 
O 015 
0.12 
0.60 
0 012 
0 012 
0.12 , 

0 068 

0 2  .A& on 

0.02 
0.02 
O 0005 
O 0005 
O 0005 
O ,005 
O 0005 
0.005 
0 e005 
0.005 
0 002 
0 .005 
0 a005 
0,005 
0 010 

#1 West end under s t o p  
#2 Next t o  #1 under stope 

#lo 
#11 Narth end near caved stope 

E 
#14 
#15 A t  South end of waste Block i n  Shaft Ore Block 

Crown S i l v e r  Tunnel 

0.02 O 090 'c' #1 Chip Sample a t  face 

Dump Samples 

0 0022 1 M a i n  Dump, bottom part, coarse, 7% barren sorted out 
Main Dump, top  part ,  fines and coarse 6% barren 

#3 Long Waste Dump, top  par t ,  8% barren sorted out 
#4 " " bottom part, 7% barren sorted out 
-fi Sunset Trestle D u q ,  East par t ,  no sorting 

#7 50# Samples C.O.D. Trestle Dump, cwrse rock, 

#8 C.0.D. Trestle Dump, Coarse Rock, Ehst Side, 

#9 C.0.D. Trestle Dump, Middle size, West Side, 

#lo CoOoD. Trestle Dump, Miduo size, East side, 

#ll CoOoDo Trestle Dump, Fines size, West side,  

#K C.O.D. Trestle Dump, Fines size, East side, 

#13 G a r n e t  Dump near Entrance t o  M a i n  P i t  

sor ted cut 
h 

tl 

(I " West part ,  no sorting #6 " 

West side,  lo$ sorted out 

U$ sorted out 

no sortinz 

no so r t ing  

no sort ing 

no sort ing 

0 a 6 3  
0 e 3 0  
0.60 

0 020 
O 048 

0.025 
0.008 
0 002 
0.015 
O 0005 

0.65 O 003 

0 002 

0.80 
c 

0.45 0 001 

0,60 0 ;01 

0 e03 
0.025 

c- 



\L Ore Reserves - Shaft  Block 
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Tho plan dimensions of the Shaft Ore Block are  shown on the 69 teve l  mp, 
(Plate 21, on the  115 Level Plan, (Plate 9, and on tho 200 Level plan, 
(Plate 4). 
to the  map fron a posit ion a t  25 f e e t  above the floor of the 200 Level as it is 
assumed, f o r  t h i s  report ,  that the Block bottom above the l eve l .  The old core 
drill holes t h a t  reached the  level  were low grzde close t o  the level,  so for my 
ore reserve e s t i m t e s  the Shaft Ore Elock i s  assumed t o  terminate a t  25 feet  
above the f loo r  of t he  200 Level. Plate 12 shaw t he  assay data  regarding ths 
holes. Above t h a t  horizon the ore grade of the d r i l l  holes is excellent. The 
average grade of the  11 v e r t i c a l  holes i n  the ore block I s  1.7% copper. The 
ore block averages 1.1% copper a t  Section B (Plate 1 2 )  The samples taken for 
t h i s  report  a t  the 60 Level a re  The average grade af  the 60 
Level in the Shaft Ore Block i.(<el..l$ c0pp6fi- 

s 4 ~ m p l ~  on t h e  115 Level shows 3 ' h r g e  plug ffka &ss of waste there t ha t  does 
average about  0.12% copper, The north, west xnd-5outh edges of tho w m t O  plug 
were a l so  sampled and show material  of ore grade, 
t h e  115 Level was largely stoped with some rernant ore p i l l a r s  l e f t  which have 
been sampled. It is possible that there  is a l so  ore below the 115 Level waste 
area but f o r  the ore reserve estimates it has been assumed t h a t  the plug of 
waste i n  this area extends below the 200 Level. There a re  some rcagnetite m e  

is no ore a t  the 200 Level i n  t h a t  par t icu lar  area.  
green color on P1 
rock that might be 
rock. A sample t 
0.68% copper but 

Excavation f o r  the new crushlng p 
ore which produced several thousa 
crushers were then being in s t a l l ed  south of-the s h a f t  so that t h e  ore could feed 
d i r ec t ly  from t h e  shaft bin t o  the crushers and then be conveyed t o  the r a i l road  
ore bins, 
The crusher i n s t a l l a t i o n  extended 95 f e e t  south from the  s h a f t ,  
Block has been calculated t o  only 75 f e e t  f romthe.  sha f t  a t  that elevation. 

The Shaft Ore Block area sham on the 200 Level map is projected 

r 

--+ - -  uwEka$e 2: 

h 
The ent i re  area Just above 

-* stopes in the  area Jast below the 200 Level but f o r  now it is assumed t h a t  there 
The waste plug is sham 

he 115 Level waste rock is a very fine g r a b e d  green 

T h a t  ore body has not been mined and i s  p a r t  af t he  Shaf t  Ore Block. 
The Shaft Ore 

The o r i g h a l  hoist house that stood a t  60 t o  100 f e e t  from the  center of the 
shaft was moved from the  north s ide  of the shaft t o  the  south s ide  i n  1915 t o  
make some of the Sha f t  Ore Block avai lable  for production, 
from the hois t  house reserve in 1916 and t h e  ore grade showed a marked im- 
provemmt. About 100,000 tons was made avai lable  by t h a t  move. M h b g  went 
as close t o  the shaft as safety permitted as can be seen in some of t h e  photos 
in this report, 

Production s t a r t e d  

Near the  
ore that 
nor t hsas t 
exist in 

eas t  edge of the p i t  i n  the shaft block is a vein of highgrade chalcopyrite 
contains from 10 t o  15% copper, 
per ly ,  
one of the 400 Level st ope^. 

It s t r ikes  southeasterly and dips s teeply 
A sinA1a.r vein with abmt the same strike and dip  is reported t o  

T k t  kind of are can be mined profitablg 
r' by any mcthod of mining. Assays from t k r i i t  high grade vein a r e  not Included in 

I 
! estimating t h e  are re3em3. 

. 
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Ore Reserves - Main P i t  Block 

In 1913 t h e  mine manager repor ted  that tha  ore reserve3 had not been reduced 
during t h e  year  and that t h e r e  was two years  ore in s i g h t  ( a t  t h e  1913 r a t e  t h a t  
would be 565,000 tons), and that recovery of som of t h e  ore l o s t  due t o  caving 
had been made. The next  year t h e  r e se rves  were s t a t e d  t o  be much lower which 
Indicates that a l a r g e  tonnage of ore had been l o s t  due t o  caving. 
could no t  be r e t r i e v e d  by underground methods would be r e a d i l y  ava i l ab le  t o  a 
power shovel m i n g  operation working down from t h e  top .  
of waste t h a t  cu t  off t h e  ore were from t h e  hanging wall and wauld only d i l u t e  
the are I n  t h e  easterly p a r t  o f  t h e  mine even though a l l  chutes might be drawing 
t h e  waste a t  t h e  lower l eve l s .  
p a r t  of t h e  ore it i s  poss ib l e  t o  mine r e l a t i v e l y  c l ean  ore without mch i n t e r -  
ference from the waste runs f ' romthe hanging wall. In 1913 and 1914 t h e  opera- 
t h g  c o q a n y  was d e l i b e r a t e l y  tak ing  ore from t h e  Mother Lode mine even though 
it was operating t h e  mine a t  a loss. 
of p r o f i t a b l e  custom ores  t h a t  were t h e n  being t r a a t e d ,  
dropped the lnanagement then  abandoned t h e  unpro f i t ab le  low grade ore and 
attempted t o  mine a smal le r  tonnage of b a t t e r  grade me, 
considerable tonnage of 0.8 t o  L O $  copper ore should be expected in t h e  areas 
Of the mine k i n g  worked i n  1914 and 1915. 
modern opera t ion  i n  t h e  a reas  ru ined  f o r  Underground mining by caving, and t h e  
areas abandoned because of unpro f i t ab le  0.s copper ore should ke s u b s t a n t i a l .  

Such ore  that 

The caves and runs 

working from t h e  t o p  i n  t h e  upper wes ter ly  

The ore was needed toflux the high tonnage 
When the  custom volume 

On that basis alone a - 

The total tonnage ava i l ab le  t o  a 

c, W Se lec t ive  s top ing  a t  t h e  n o r t h  end of t h e  mine underground, and l a t e r  by t h e  4 

High Line mining i n  t h e  p i t  produced o re  avsraging higher t han  1.25 coppzr.  
The h ighes t  monthly average f o r  a month wi th  s u b s t a n t i a l  production was in 
1904 when a month's run  of 14,681 t o n s  averaged 1,51$ copper and C.054 ounces 
gold per ton. There a r e  27 months of r eca rd  during t h e  life of the  operqtion 
when t h e  monthly average exceeded 1.3% copper. 
tons  from t h e  Mother Lode Mine averaging b e t t e r  t han  1.3% copper. 
single month's run was for a very small production of 1100 tons averaging 1.99s 
copper and 0,109 ounces gold per t on .  
t h e  expected grade of ore when s e l e c t i v e  mining is done. 

f 

There is  a record of over 4 5 3 , W  
The highest 

This i n f o r m t i o n  is  given here t o  show 

Ore Reserves - West Par t  and High Grade Pi l lars  

A m p  of t h e  200 Level of later d a t e  than  t h e  1910 maps of t h e  60, 300, 400 and 
500 Levels shows t h a t  t h e  long haulage drift i n  t h e  west part of t h e  m e  body 
at  the 200 Level was not  taken  out by b ig  blast  mining operations and t h e  
subsequent caving. Current evidence i n  t h e  p i t  f l o o r  shows that t h e  200 Level 

of operations i n  1918. Two mine foremen, formerly in charge of underground 
operations s t a t e d  t o  me that t h e  200 Level haulage d r i f t  was used t o  t h e  very 
a d  to d r a w  ore from t h e  p i t  area and t h e  extreme nor th  and nor theas t  end of 
the m e  zone. It would not  have been possible f o r  the underground operations 
t o  have economically salvaged t h e  l a s t  haulage d r i f t  a t  the footwal l  p a r t  of the 
ore zone after the hanging w a l l  zone s t a r t e d  t o  cave. Apparently what salvag- 
h g  was done above the west p a r t  of t h e  200 Level helped t o  keep t h e  ore grade 
above 1% copper during t h e  last  three years  of opera t ions ,  Without ques t ion  
there are Important pi l lars  of ore supporting t h e  200 Level workings on t he  
west side of the me body. 
assigned t o  the West part  of the Main P i t  Block ,  as shown i n  t h e  Ore Reserve 
Table 18 t o o  law. It is possible t h a t  s the remnant pillars could average close 

. 

v west side was being used f o r  drawing ore from t h e  p i t  a r ea  at  t h e  termination 

: .  
i,i It is  q u i t e  l i k e l y  t h a t  the 0.90% copper grade 

- 
-. 0 



e 

c' 

t 

f 
i, 

- 15 - 
Ore Ressrves - West Part and High Grade P i l l a r s  (Continued) 

t o  1.2% copper, as did the mine production f o r  Over 10 years before t h e  big 
blas t s  and caving of the east side were started. The measureable 30,000 ton 
quarry p i l l a r  of 1.7% copper ore is an example of such remnant material. 
There was apparently no way t he  underground mining methods could salvage 
a l l  the p i l l a r s  without d i lu t ion  from the  east side low grade ore which had 
been SO heavily drawn on i n  the  years when the operation needed a great ton- 
nage of fluxing ores f o r  use wi th  the custom ores, and when the operation 
could handle the  low grade at an overal l  smelter p r o f i t .  
methods wi th  power shovels and dragline cranes w i l l  be able  t o  mine rela-. 
t i v e l y  clean undiluted ore from the p i t  area a t  a very low mining cost.  

'Modern m i l l  methods will a lso  make a b e t t e r  recovery of copper t h a n  -3 
made by the  d i r ec t  smelting operations on the Mother Lode ores.  
mills will recover 90% of the copper. 
from 1907 t o  1914, 

Surface mining 
I 

Modern 
Recoveries averaged from 69 to 759 

Ore Reserves- Main P i t  Block. East Part 

The ore areas delineated on the maps and sections give due regard t o  the 
future manner of mining and the need of s t r i p p i n g  i n  ce r t a in  areas. 
reserves are shown i n  areas where s t r ipp ing  would be excessive. 
do not attempt t o  show the  ultimate shape of p i t s  as a r e s u l t  of t h e  planned 
s t r ipp ing  and mining. The amount of st r ipping of waste f o r  t h e  ore reserves 
as used i n  t h i s  report  is less than 1 t on  of waste per 3 tons of ore, 
l a rge  blocks of potential  low grade reserves indicated on the  plans and sec- 
t i o m  i n  the  eas t  s ide  of the  p i t  area a re  shown i n  order t o  indicate  the 
additional p o s s i b i l i t i e s  of ore reserves should these s l i d e  f i l l e d  areas and 
pil lars  prove t o  be of prof i tab le  grade when mining and st r ipping is underway. 
An increased pr ice  f o r  t he  materials produced, or  discovery that t h e  d i lu t ion  
is  not great and t h a t  the  d i lu t ing  mater ia l  is of marginal grade itself might 
w e l l  make ri ining prof i tab le  in the e a s t  zone. 
from th5 high e a s t  b luf fs  above the  open p i t ,  and t h e  samples from the  bluff8 
show the character of some of t h e  rock t h a t  has caved in to  t h e  p i t  and ha3 
partly filled t he  eas t  p a r t  of t he  stoped blocks above the 200 Level. The 
assays range from 0.35 t o  0.6'7% copper and from 0.02 t o  0.10 Ounces gold 

No 
The map3 

The 

The samples of t h e  s l i d e  rock 

per ton. . 
A rough calculat ion of the  volume of waste rock moved out from the  open 
par t  of the p i t  ea s t  of the known we zone indicates  that a larger volume of 
waste rock went out of that part of the  p i t  area than the  mine workings and 
stopes can contain, even though it is assumed t ha t  the caving and f i l l i n g  went 
all t he  way dawn t o  the  400 Level. (There probably was not much caving and 
filling below the  200 Level). That indicates t h a t  t he re  was a la rge  tonnage, 
i n  the order of 1,000,000 tons, of east .wall waste mater ia l  t h a t  went t o  the 
smelter along with t h e  regular mine ore, and that therefore  (1) the so-called 
waste rock was probably marginal ore, or ( 2 )  that the ,undi lu ted  mine ore ma 
very much higher grade than has been reported or  than is indicated by the  
production s t a t i s t i c s .  Therefore it is possible that the  ore  grade assigned 
to the Main Pi t  Block-East -Par t  i n  tho Ore Reserve Table, iS way t o o  low. 

~ 

It was reported t o  me by t w o  foremen of t h e  underground workings of t h e  
productive operation that 200,000 t o  25G,OOO t ans  of the 400,000 t o  450,000 
tons broken in the one Rig Elast s t i l l  remains in the mine as the east aide 

. '  . 
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Ore Reserves - Main P i t  Flock, East Part (Continued) 

a& chutes on the 200 Level in the Big FTlast area started caving and running 
hanging wall law grade and granitic waste 300n a f t e r  the Big Flast, and the ore 
could not be retrieved. The hanging wall  waste and low grade ore wauld draw 
d m  t o  the  chutes beneath much of the broken ore lying away from t h e  hanging 
w a l l  area and would cut off the draw hole run of broken ore. working the  
broken ore reserve from the top with power shovels or drag-line cranes it w i l l  
be possible t o  recover most or a l l  of the  ore l o s t  t o  the underground draw holes. 
CaV- was extensive all along the east side of the ore zone because the  big blast 
system was used for several  years,  and it is known that considerable broken and 
unbroken ore was lost  by the underground operation. 

/ L ,' 

Sunset Ore Reserves 

Information as t o  the  copper content of t he  Sunset shipments i s  not available 
here, A record of t w o  small daily shipments averages 0.91% copper and 0.04 Ounces 
gold per ton. Some samples taken in 1908 in the quarr ies  assayed as follows:- 

I 

Araund walls of No. 
Around e d g s  of No. 3 Quarry 1.2 0 -03 I 

3 Quarry 1 0 %  cu 0.04 020 gold 

NE side of Narth Quarry 1.6 0.09 

Moat of the Sunset me is massive magnetite containing v i s ib l e  chalcopyrite. 
Sunsat ore will average 30 t o  40% lnagnetite content, some of thG ore is 80% mag- 
net i te .  There are bands of actinolite ore between the  wide h n d s  of massive 
magnetite ore, some of which will k v e  to be stripped out and sent  t o  waste. 
Ratio of ore t o  s t r ipping waste is about 3 tons are t o  one ton of waste. 

The 

Assay data of the  Sunset area is posted on the  map of the Sunset P i t s  on Plate 2. 

From 1934 t o  1937 a total of 144 samples were taken in the  Sunset area. 
James took 123 samples i n  several sections across the  full width of t h e  ore zone 
and obtained an average of 0.94% copper and 0.07 ounces gold per ton. 
Mr. w e  J. Pascoe took 21 samples from selected om bands and obtained an average 

J. W .  

In 1937 
of 1.26z copper and 0.09 Ounces gold per ton .  . .  

The 1903 Minister of Mines Report s t a t e s  t h a t  "the ore body above t he  100 Level 
has been opened up and is ready for s top ing ,  
is estimated t o  contain 250,000 tons," The ore body was l a t e r  opened t o  a much 
greater width at t he  surface. The ore exposed i n  the p i t s  and cuts and tunnels 
is nuw Seen t o  be over 200 feet wide. 

The orebody is 115 f e e t  wide and 

The Sunset ore reserve shown in  this r epa r t  is based on the lowest average of t h e  
. various samples - t h e  average of t h e  458 tons shipped and for which the assay 

recard i3 available, The Sunset Ore reserves,  as sham i n  the Ore Reserve Table, 
are 150,000 tons assured me containing 0.91% copper and 0.04 Ounces gold per 
fa, and 150,000 tons of Indicated ore of the  same grade. - 

. 
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It is raported t h a t  the sulffde stope was better above the  200 Level than between 
tb 200 and 300 b v e l s .  That f i t s  the r x o r d  of dZamond d r i l l  hole #40, dr i l l ed  
in 1906, whioh shows t h a t  t h e  ore drilled from the  surface by that hole averaged 
better than the stoping, The d r i l l  hole shorn 20 f e e t  of width averaging about 
1.9,% coppzr, The entire hole, rcpresenting a width of about 90 f e e t  of ore zone 
averages 0.71% copper. The stoping is  reported t o  have been about 40 f e e t  wide . 
The stopes have been p r t l y  f i l l e d  with mine run waste tha t  w i l l  probably average 
abmt the  sc2m3 as the  be t te r  waste dumps. 
from the  surface via the  A i r  Shaft shown on some of the  plan mps. 
stope ore contained some magnetite as w e l l  as the extra  pyri te  tha t  caused its 
nama to be Sulfide Stope. 

Vaste was dropped in to  the  stopes 
The  sulf ide 

The "Sulfide" zone w i l l  make an excellant route t o  ge t  t o  the deeper par t s  of 
t he  fu tu re  open p i t ,  par t icu lar ly  in the  shaft block. 
"Sulfide zone" it w i l l  not be necessary to s t r i p  a waste road down i n to  the  future 
deep p i t ,  Refer t o  Plates 1, 2 and 9 t o  get  a picture of that idea. Reference t o  
Panoramic picture ,  No, 1 w i l l  help also, 
base of the h i l l  some distance t o  the right of t h e  railroad ore bin. 

using a route via the  
* 

The "Sulfide" ore zone surfaces a t  the 

The h q s  were sampled by J, W. James in 1934, and by W. J .  Pascoe I n  1937, 
and during the examination for th i s  report in J u l y ,  1951. Mr. James took a 
t o t a l  of 252 samples from the four main r e j ec t  d u q s ,  Mr. Pascoe took a t o t a l  
Of 100 samples from the four dumps 8 A conparison of the r e su l t s  18 as f ollowS: 

Pascoe James Frederick - 
Tons - % 01 0Z.AU - -  % cu 0Z.A-1 -- % Cu 0z.Au -- 

M a i n  Dump 0.82 O a 0 4  0.74 0.04 0.55 0.02 140,000 
Lon3 Dump 0.65 0.04 0.80 0.04 0.45 0,015 26,000 
Sunset Trestle 0.72 0.04 0.69 * 0,04 0.34 0.01 17 000 
C.0.D. Tres t le  L O G  .0.06 0.69 0.04 0.64 0.02 12,000 

The tonnage assigned t o  the  respective dumps are ,the r e s u l t  of 
The assay figures given i n  the Ore Reserve Table a r e  ra ther  broad because of 
the  differences sham i n  the table above. 
able ore i n  the  sense that t h e  supply is there and is measured, and tho copper 
content is known w i t h i n  reasonable limits, as shown. 
strongly suggests that tbe F'rederick co3.um represents m i n i m u m  metal content 
It would not be possible t o  sample the durqs t o  a r r ive  a t  a single f inal  figure 
for the average content without un&e expease. When there is an operation at  
the property, the d q s  can be mare accurately tested if +,hat becorns necessary. 

It is reported by a ran who was foreman of t he  picking belt operation that the 
ore was usually nucky and was nut -shed before sorting and tbt unless t h e  ore 
was dry it was not possible t o  dLs thguish  the pure waste from the good m e .  
Sometimes a l l  of the  are was scraped off the b e l t  into the  waste chutcsin order 
t o  nuke a showing cf are sarting. There were often 8 men a t  the belt. A large 

measurement3. 

The dumps a re  coneidered a8 measure- 

The above data ra ther  

amount of fines went to the waste dumps as 
The sampling of the  waste dumps shows that 
about 7% of. the main waste dumps is barren 
dike), and there are considerable fines in 

/ . . _ .  . -  . .. _.-._ .. . .. . 

a result of the scraping practice. 
the sort ing was not w e l l  done. only 
nnterial (limestone and pulaskite 
those dumps. 
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ORE RESEiivE TABLE 

Assured Indicated Inferred 
Tons % cu. O Z J U  Mine Ore Tons % cu. 02 A U  TCmS %cu. O Z A U  

430,000 1.02 0.05 ll0,Ooo 1.013 0.05 

806,000 0.90 0.03 

Shaft ore block 

M a i n  P i t  block 
West part 

Main Pit block 
East part 

520,000 0.80 0.03 

0 e m  

0 e 0 5  

0 e 0 4  

0 eo4 

0.02 - 950. OOO 

30,000 1.75 Main Ht block 
Higrade Quarry 
pillar (!Jest) 

North F i t  area 
"Hig'dine area" 

"Sulfide" 91ock 
SE of shaft 

0.04 

1CI0,om 

150,000 

700,000 

150,000 

1 e m  

o .n 

0 .go 

0.91 

109,m 

200,000 

400,000 B e l a v  200 Level 
Mother Lode Mine 

Sunset pit Area 150,000 Om91 0 a 0 4  

Other Surface ore 
between Mother Lode 
and Sunset area 

500,000 

Totals 0 e04 

0 .a 
0.02 

0.02 

0 .02 

1,730,000 0 a87 0.045 
0 e o 2  

0.04 ' 1,200,000 
and 950 000 -t 

"'daste" I)Un.ps 
M a i n  

0.034 
0.04 
0 e04 
0.02' 

Total Inferred ' -  2,150,m 
Total Indicated 1,730,000 
Total Assured 1,416, OOO 

140,OOO * 0.55 
to 0.80 

. 26,000. 0.45 
t o  0.80 

Sunset Trestle 17,000 0-35 
to 0.70 

C.O.D. Trestle l2,OOO 0.64 
t o  0.70 - . .  

195,000 0.65 

- 

0.038 

0.02 

.. . . 

r )  Y . 
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The Ore Reserve Table on t he  preceding page succinctly summarizes the result8 
of my examination. Detailed infarmtion given i n  the  discussions of the variaua 
ore reserve blocks shows that the  figures given in the table are conservative. 
It is quite evident that  there is sufficient ore known t o  be present t o  keep a 
500 ton per day m i l l  in continuous operation (365 day3 per year) for over 7 and 
a half  years. 

C 

"FRANCIS H, FREDERICK" 

t 

0 . .  

. . 

c: . 


