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To the Hoa. W .  A. NcIfenzie, 
Ministar of Mines,  Victoria,  B.C. 

SIR-I beg to  submit  herewith a special  bulletin  on  Lode-gold  Deposits of British Columhia. 
This  hulletin  has been issued  to  supply  the  keen  demand  for  infonuation  regarding  lode gold 
in  the Province.  The  potentialities  for  successful  sold-mining  in  the  Province  are  greater  than 
has been generally  recognized and it  is believed that  the comgilation of all  material  information 

The  reports by the  Resident  Engineers on their respecti7.e districts outlint; attraetiw  opluxtnni- 
in one publication  mill  stimulate  the  exploitation of the  latent gold resources of the Province. 

likely arcas  for the gold  prospector. 
ties  for  capital  in  the opcning-up of known  progerties,  and  give  much  information  regarding 

I hare  the  honour  to he, 
Sir, 

Your obedient sen-ant, 

JOIIN D. GALLOWAY, 

Bureau of .Wines, 
PvovinciaZ Mineralogist. 

Victoria,  KC., Februwy I s t ,  193%. 



LODE-GOLD DEPOSITS OF BRITISH COLUMBIA. - 
GENERAL SUMMARY. 

BY JOHN D. GALLOTVAY, PitOSIHCIhL &~IKRXALOGIST. 

INTRODUCTION. 

interest is being taken all over  the  world in gold-mining, and  this is ntost  noticeable in this 
Owing to the conditions attending  silver and  base-metal mining at the present  time,  renewed 

Province.  Lode-mining in  British Columbia begxn with lode-gold production  from Various 
districts. Ic'or many  years  past,  however,  gold-mining  has  not becn as im))ortant as lead,  copper, 
zinc, and  silver  mining  in the Prouince.  Will  the  attention now  being paid  to  the  search  for 

and possibilities  promising?  What  are our rcasonable  probabilities  in  dormant  properties  and 
gold result  in a considerable  increase  in gold  production  in  the  Province? Are the  probabilities 

bulletin  has bcell prepared  to  present  tho  arailable  facts  with  the  objective of stimulating  the 
our  possibilities  in  the  unprospected  and  partially  prospected  areas of the  Province?  This 

more  rapid  investigntion of the  latent gold  possibilities of British Columbia. 

their  resi~eetive  dlstriets.  These  have been written so as  to  dircct  attention  to  dormant  proper- 
The essential feature of the bulletin  consists of the  reports by the  llesident  Engineers on 

t.ies and  faronrable prospecting areas, rather  than to  elaborate  hi~torical  and  other  data 
regarding old and  steady gold-producers--the facts  about  which  are well  known. 

Department  estending back for  many  years,  but it is believed that  the inclusion in  one  bulletin 
Xuch of the  material  contained  in  this  report  is  contained  in  the A.nnual Reports of the 

of all  important knomn information  regarding lode-gold deposits  will be of decided  use  and 
benefit.  Much of the  material  has been condensed in so f a r  as practical,  but geologic and 
mincralogic  information of value to  scouting  engineers  and  prospectors  has been elaborated as 
secmed advisable. 

IIISTORICAL SUNMARY. 

which  mere opened by the  miners  who  rushed  in  from the  sonth  in 1S3S and  the following  years, 
Despite the belief that gold was  first  obtained  in British Columbia from the placer  deposits 

i t   is  a fact  that gold was mined  from a lode deposit  nearly sis  years  earlier.  lleferences to this 
first  mining of gold are found  in  the  records of the  Eudson's Bas Company. I n  1852 a n  
expeditionary  party mas conveyed in the cornwny's brigantine  "Una? Cspt. Wm. Ifitchell, to 
Nitehcll  harbour, on lhe  nortb-wcst coast of 3Ioresby  island, one of the Qncen Charlotte group, 
for  the  purpose of mining a gold-quart%  vein  which had been rcported by Indians in 1851. 

away  the ore were  frustrated by the  Indians,  who  stole  it as fast  as collected, and  the  party 
Captain  Mitchell  mined  more  than $1,000 worth of ore from  this vein. IIjs attempts to bring 

returned  emptphanded  to Victoria. 
News of thc incident Soon got abroad  and  it was reported  that  large  numbers of adventurers 

were  making for the new golrliield. I1.RI.S. " Thetis 'I  was  thereupon dispacchefl from  Esquimalt 

north-west  which is now British Columbirr.  On March  26th, 1S53, James  Douglas,  Lientenant- 
t o  protect  British  interests.  This  constituted  the  first  gold-rush to tha t   par t  o€ the Pacific 

a Proclamation  Setting  forth the terms  and licence under  which,  the  digging or mining of gold 
Governor of the  short-lived Queen Charlotte  Island  Crown Colony, issucd the  first  mining  law, 

could be carrinl on in  the Queen Charlotte  islands. 

miners  from  the  south.  These  men, being interested only in  placer,  directed their attention  to 
The discovery of placer-gold  fields in 1855 and  the following sears  caused  aqinflux of placer- 

the  rivers  and creeks which  promised  profitable  returns  in  gold-dust.  Lodc-mining  was  in conse- 

Coast for  the Government,  reported  having  staked  free-gold qmrtz claims  on  Xitimat  arm. 
quence not  referred to again  until 1S00, when TTiiliam Domnie, who  had been exploring alonq the 

records are preserved on the  subject. 
Other  deposits  may  have been noted as {he  Coast mas being  then  explored  carefully,;bnt  no 

After Some sears  the  richest  and  morc  easily  worked  placers. Were beginning to show  signs 
of exhaustion  and  some of the  miners began  to  consider the  possibilities of finding the  source of 
thc gold  in  veins which were assumed to be in  the  hills  bordering  the  treela Since  practically 
the  whole  population was  living in and  around the placer  deposits on the creeks,  the prospecting 
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sprrad Out from thence.  At  Barlcerville  the  Gorerriment  Assay Oflice, built  in 1862, undertoolc 
experimental work on quartz  ores  from  the  neighbourhood. 

Fraser  river  north of Lillooet. He set up  ap arastra for the  reduction of the  quartz,  but  the 
I n  1872  R. W .  Foster, of Lillooet, was recorded as  the  locator of the Big Slide mine On the 

results  did n'ot come up to  expectations. The  construction of stanlp-mills  now  began in  earnest 
and  in 1876 a 4-stamp  mill  was a t  work at Richfield,  while a 10-stamp  mill  erected by the B.C. 
>lining  and Milling  Company and a %stamp  mill by Beedy on Burns  mountain  were  running  in 

Fraser and  reference  is made  to  Simash  creek  in lS70. Interest  in quartz-mining, in the  Cariboo 
1878. Prospecting  for lode  deposits  was  carried out  in the vicinity of the  placers of the  lower 

must  have  died  down  in 1880, for  the Erbtoqv'ise was  the  only  mine marlring, and  the  Government 
Agent at Barkerrille  in  his  report  for  that  year  speaks of the  "undue  quartz  excitement of 
1877-78." 

Construction-work  on  the  Canadian  Pacific  transcontinental  raiiway  having now been  com- 
menced, many  miners ~ e r c  employed  on the  rock-\~ark  and  tnnnels  along  the  Fraser  canyon  and 
this  led to a noticeable  delay in  lode-mining. Incidental  prospecting  mas  carried  out  in  the 

assayers. 
vicinity of Yale  arid OPE yielding $9.45 in gold am1  $16.60 in silver to the  ton was reported by 

Vancouver  island  now  appears on the  records,  for  ore  from  Koksilah  river,  assayed  at  the 
U.S. Assay Office, New Fork, gave $6.20 in gold to  the ton, $6O.S3 in  silver  to  the,tan,  and 28% 
per  cent.  lead.  This; by the way, is  the first reference  to  assays  having been made on galena ore. 

Assays  made in l'ortland, iYew Tor%,  San  Francisco, Montrcal, and London  having  given 
results  varying  from $10 to  $100 to  the  ton  in gold  on ore from  the Big Slide, this  Property was 
again  thc  centre of attraction. A furnace  and  grinding  plant were erccted in 1881, but no SuCPeSs 
was  obtained  through  this work. It is  interesting  to  note'that  this  property  in  the  area  west of 
Lillooet  came  under  observation  during  lSS5  and  lS80,  and  BIcGillivras,  Bridge,  Cayoosh,  Leon, 
and  other  rirers  and  creeks  were prospected by Ward  and Gould, assisted  prospectors.  These  men 
considered that  Bridge  river  and  its  upper  reaches,  Cadwallader an(1 Hnrley  creeks,  would become 
the  "Comstock" of British Columbia.  Although placer-miners  had  passed  hy  the  month of 
Cayoosh  creek e ~ e r  since 185S, the creek had  not been examined  cren  for plilcer until SS80. 
There mas then a rush to the Geposit and the  lodes  were  staked,  including  the Bonanza, which 
created  mnch  interest. 

the lode-gold  possibilities,  and  in the  south  the  Tnlameen area mas gone over. 
Hison creek,  Stump  lake,  Scotch creek, Kamloops,  and  the  Big  Bend  irere  reported On as t o  

ing to the  Gorcrnmcnt  Agent at Rarlcerville, stated : " However,  up  to  date I have  made  twenty- 
The  quartz-miners  in  the  Cariboo  persisted  in  their ~orl : ,  and  in S88G William  Craib,  report- 

two  assays of ore from  the  different  ledges  in  this  vicinity  and  the  lolvest was $27 and  the 
highest $75.23, average $46.30.'' 

the  quarh-mining possibilit,ies of the Carihoo w r y  fully,  and,  probably 'as a result of this,  many 
Thc  report  made to the Geological Survey of Canada by Amos Bowman in  1887-88 discussed 

small  attempts  were  made to test  the  quartz,  including an arastra  on Lowhee  creek  and a 
4-stamp  mill of the Boyce  Company. This activity  led  to  the  reopening of the  Government  Assay 
Office at Barker.i.ille, and it was finally  decided in 1888 to build the  Government  reduction-Forks, 
in  charge of E. A. Illartin, also u t  Rnrlterville. 

The completion of the  Canadian  Pacific  Railway  gave a great  impetus to mining  in  the 
southern  and  ea&m  part of the  Prorince,  where  the  production  was chiefly from silver-lead-zinc 

owing to  reports on assay  results  showing good gold values, one such assay indicating $164.41 
mines. The  NcXurdo Creclr area,  near Golden,  however,  created a n  excitement a t  this  time 

in  silver  and $48.23 in gold tosthe ton  and 46 per  cent. Copper. The Nicola  Valley properties, 
which  had been favourabiy  reported On by G. 31. Ilawson,  were  extensively  prospected  and  assays 
reported  indicating 1% to 2% oz. gold to the ton. 

The  late Wm. Sutton  stated  in  his  report as Government  Assayer in  1888: "A number of 
free-gold quartz ledges  have been discovered, hut  the  majority  contain  more  or  less  pyrite or 
arsenopyrite, the roclc of the wliole country  being  heavily  charged  with  iron  sulphides. 

The  year 1889 was one of importance  in  mining  history, for the  Kootenay  Lake  area became 
a centre of activity  owing  to  the  extensive discox.eries of silver-lead-zinc  mines.  Some of the ' , 

properties  exploited  turned  out  to  be  straight  Sold-mines,  notably on  Cottonwood and  Eagle 
creeks  near Nelson. Miners  from  the  south  soon  spread  over  the  country  and  the  hills  west of 



LODE-GOLD DEPOSITS O F  BRITISH COLUMBIA. I 

tho  Columbia along the  boundary-line,  in  the  area soon destined  to become :I great  mining  camp, 
were  staked  from  top  to bottom. Nest Season more  men  came  and  brought  in  macllinerp  to 

near Nelson and  in  the  Sheep  Creek  area,  while eYePy promising lead was  staked.  In  the  north 
opcn up the  properties,  which  was  done  with  great  speed. Mills were erected at   the  1’ooI’man 

prospecting was still  carried on  along  the  Hyland,  Liard,  and  other  rivers,  and  the  hlcillurdo 
area held its interest.  Tho  reduction-worlts at Barkerville mas kept going during  these  years, 
and  in IS02 the  McArthur-Forrest  cyanide process was  introduced  and used on Black Jack ore, 
which was said  to  yield $5.23 in gold to tlle  ton.  Another stamp-mill  was  .set up on Island 
mountain. 

many  claims  being  located in  the vicinity of Keremeos  creek.  One property,  the nattler, was 
The  Fairview  camp,  Similkameen,  came  soddenly  into  prominence in  18W as a gold-producer, 

advanced  enough  to  warrant  the  erection of a 5-stamp  mill,  in  which  ore  yielding $5 to $50 in 
gold  to  tlie ton  was  treated.  The  adjoining  camp a t  McKinney was also developed and  some 
remarkable  quartz  veins opened  up. 

Previous  to  this  datc  lode-mining  consisted  mostly  in  prospecting,  with a few  rich  deposits 
rccciring  attention,  but  with  the  opening of the Osoyoos,  NIcRinney,  GrcenWood, Grand Forks, 
and  Rossland  camps  the  industry became of great  importance  and tlic  mines oP these areas 
produced  large  tolmages of ore  from  the vory start. Government  statistics  were now  necessary, 

1890,  published  tables  giving the  figures  relating  to  the  pro8uction  from  lode  mines.  Capital 
and  in  the  hnnnal  Reports of the  Minister of Nines  the  Provincial  Ilineralogist,  beginning  in 

Rossland, Greenwood, and  Grand Forlcs were  esploited  to  the  fullest  extent. 
and  miners poured into  the  country  from  the  Unitcd  States and Europe and the  proportics in  

A smclter was built at   Trail   in ISOF for  tho  treatment of the  ores mined a t  Itossland, to 
which  camp a narrowgauge  raiheay  was laid. In  his  first  rcport  as  Provincial  Uineralogist  in 

results :- 
1600, W. A. Carlyle  states  that  the  first furnace was firccl a t  this  smelter,  with  the  following 

Tons  smelted  to  July 1st 1690 ........................................................................ 27,085 
Onnces of gold  nroduced .................................................................................... 45,234 
Ounces of silvcr .................................................................................................. 67,793 

which  gives a goad idea of the  relations of the gold content  to  the  silver  and  copper  contents. 
r ~ o m ~ a s  of copper ~ , z s s , m  

camp  may be more appropriately  classed as gold ores  than as copper ores, inasmncll as the  valnes 
In  tire Annual  Report for 1896 the ores  mere  spoken of as follows:  “The  ores of the  Rossland 

of the  former  metal are proportionately mnch grcntcr. ‘Lhc output of Trail Creek  nivision is 
almost ent.irely from the ores O f  this character, Sulphides of copper and  iron  carrying gold and 
silver.” The 1697 figures  for  this  camp  show 1.40 0%. of gold to  the  ton  in a production of 
128,428 tons of ore. 3Iills  were  built  in  the Nelson and  Lillooet  areas  and  the  Clearwater, 
IIamloops  district,  receired  its  first  locations. 

Mines in mally parts of the l’rorince  mere  now in  the Shipping  Stagc and Some mere  produc- 
ing  straight gold quartz,  while tlie ore  fronl  the  others  was going to  the t:melters. The Niclcel 
Plate, in  the Simill<ameen  valley,  destined  to become at one time  the  largest gold-mine in  Canada, 
was  staked  in  September, 1897. A Morrison  Patent  cyanide-mill  was  erected at the -Doratha 
JlortofL mine  on  tlle  Coast. The  Intcrnational  Exposition held in  Paris,  France,  in 1900 gave a 
fine  onvortunity  for  the  exhibition. of, British  Columbia ores and a large exhibit wns sent over. 
The lode-gold specimens  from Nelson, Trail Creek, and  the  Big Bend  were  specially notable. 

and  the  mines of that  area, together  with  those of the  Rossland camp, created a necessity for 
The Columbia and IIootenily Xailway was pushed  through  to  Gland Forks and Greenwood 

smclters,  with  the  result  that  plants  were  erected at Greenmood, Grand :Forks, and  Boundary 
Falls. A smelter  was also put  up at Northport, Wash., to  which  the Le.Roi ore  was  diverted 
from  Trail. 

I n  1901 the lode  mines of the  Province  produeed $4,548,603 in gold, an  increase over the 
previous  year of 0895,222. or 26 per  cent. When it   is  rcmembered that  this increase followcd an 
increase  in 1699 of 30 per cent. and  in 1900 of 21  per cent., a fair  idea may be formed of the 
development  and grolvtll of the  industry.  This  great  increase  was  due,  first  and chiefly, to  the 
development of the  Boundary  mines:  and, secondly, to  the  .Rossland camp and Nelson  camp. 
The  Rossland camp had  then p ~ o d ~ ~ c o c i  420,010 tons,  which yielded 370,362 0% of gold, from  its 
gold-copper ores,  while Nelson  supplied thc  free-milling ore. 

................................................................................................ 
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During  the  following  years  several  mills  were  erected  in  widely  separated  parts of the 
Province,  notably at the Engineer, Atlin; Ymir, Nelson; Brifish Empire,-Vernon;  Mount  Raker 
and Yale  Company,  New Westminster:  and  the Nickel Plate, Similkameeu. The  last one was 
said  by  Charles  Camsell  in  1911 to be the  largest gold-producer in Canada.  The  smelter at 
Trail  was  taken over  by the Consolidated  .+lining  and  Smelting Company, Limited,  in 1906 and 
greatly  enlarged, as many  small  mines  were  providing  ore  for  treatment. 

of mines  or of the  amount of ore  produced. On the  Coast  the  mines of Texada  island  helped to 

' was less, the recovery of gold was  greater. I n  1909 86.5 per  cent; of the gold  produced  came 
make  au'increase  in  the  production of gold, and  in  the  Bonndary;although  the  tonnage  treated 

from  the Smelting of gold-copger ores  and  the  remainder  from  stampmilling  operations. The 
largest  mill,  that  at  the ariclcez Plate, produced 16,200 oi .  of gold from 31,000 tons of arsenical- 
iron  ore. 

The  Rossland  and  Boundary  camps  in 1910 were  producing  about  the  same  amounts of gold 
a s  each  other  and  production  varied  up  and.domn  for  some  years,  the  advent of the  Great  War 
finally  causing a severe  decline  in  1914 as  a result of the closing of the  smelters. A new  smelter 
was  built at Anyox  by the  Granby  Consolidated  Mining,  Smelting,  and Pom.er Company,  which 
v a s  changing its sphere of activities  from  Grand  Forks  to  its Hddden Omek property at Anyox. 
This mine,  together  with  several  smaller  ones,  warranted  the  construction of a large smelter. 

The  coal strilies and consequent  lack of coke at  the  Trail  smelter  resulted  in a decreased 
production  from  the  Rossland  and  Boundary  fields, as the  smelters  had  to close down for six 
months.  These  two  fields in 1916 produced  93  per  cent. of the  total  lode gold of the  Province 
and  the  proportion of lode  gold from  Smelters  was,  in  the  following  year,  about 65 per cent. of 
the  total. 

At  Surf  iniet,  Princess  Royal  island, a remarkable  property  was opened up  and a mill  erected 
which  produced  in four  months 3,000 08. of gold. In  the  Portland  Canal  camp  the Premier had 
been  developed to  the milling stage  and a mill  was  erected to treat  the silver-gold  ore. 

From 1917 to 1920 the  production of lode  gold in  the  Province  was  only one-half that  of the 
years  before  the  war  and  showed  that  gold-mining  in  the  Province  had, as elsewhere  in  the  world, 
been adversely  affected by the  conditions of rising  costs of production and.a  standard  price  for 
the  product.  The  destruction by fire of the Britannia mill  and  the  closing-dowh of the Nickel 
Plat0 caused  n  decrease  in 1921. 

Successful Operations at the Premier showed this mine to he  one of first importance in  the 
production of gold and silver.  By 1927 the Pmmisr's gold-output  was oVer  70 per  cent. of the 
total  for  the Province,  making  up  for  the  decrease  caused by the  practical  cessation of production 
from  the gold-copper camp at Rossland. 

In  the notes  for 1S93  on the gold-mining  industry it  was mentioned that at that time a 
Severe depression  occurred  in  the  silver  market  and that thereby  was  created a lively  demand for 
gold, which in  turn engendered  active  prospecting  for  new  mines  and  the  reopening of old 
properties.  This  same  Situation  has  again come about  during 1030-31 and at the  present  time 
there is keen interest  tnken  in  anything  pertaining  to the prodnction of gold. 

The  industry  now  settled  down  to a Steady  output  and  there  was  little  change  in the nnmller ' 

. 

STATISTICAL  INFORMATION. 

The  total  production of lode  gold in British Columbia is shown .in  the following  table. 
This is taken  from official records,  which  include  estimates  made  for  the  early  years. It is 

very close and  substantially  accurate  since 1896. 
possible that  the  production  in  early  years  was  greater  than  shown,  bnt  the  figures  are  probably 
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PRODUCTION 01” ~r.oDI: GOLD, 1693 TO 1931.. 

I GOl,D. I/ I GOLD. 
Year. 

1887 ................................................ 

1980 
IS88 

1801 .................................... ’ ............ 

................................................ 

................................................ i 
1890 .................................... 1 ............ 

1882 .................................... i ............ 
1803 .................................... I 1,170 

I 

1804 .................................... 1 6,282 
is05 .................................... 1 39,264 
IS96 .................................... 1 62,289 
1807 .................................... 1 106:141 
1898 .................................... 1 110,061 
I899 .................................... 1 . 138,315 
1900 ................................... 1 167,153 
1901 .................................... 1 210.384 
1002 ..................................... 2R6.401 
11103 ................................... 232,831 
1904 ..................................... 222,042 
1905 ................................ ~...l 238,660 
1!JOG ..................................... 224.027 
1907 .................................... 1 106,179 
1908 .................................... 1 265,582 
I909 .................................... 1 238,224 
1010 .................................... 1 267,701 

I 

Value. 
___ 

................ 

................ 

................ 

................ 

................ 

................ 
$23,404 
125,014 

1,244.180 
7S5,271 

2,122,820 
2.201.217 
2,857.573 

4,348,603 
3,453,351 

4,812,616 
4,888,269 

4,5S9.608 
4,933,102 
4,630,639 
4,055,020 

4,924,000 
5.2s2,sso 

5,533,380 

Pear. 

1911 i 226,617 

I 1913 .................................... 1 272,254 
1 1912 ..................................... 2:7,496 
1 

101.4 1 247,170 1 
1916 .................................... 1 221,032 1 
1917 .................................... 1 114.523 1 
101s .................................... 1 164,674 I 
1910 ..................................... 1 152,426 ! 
1021 .................................... i 135,663 I 

1023 I 179,245 I 
1922 I 197.856 I 
1924 .................................... 1 247,716 1 
1926 .................................... / 201,427 1 
1827 .................................... 1 178,001 1 

~~~ ~ 

.................................... 

.................................... 
1915 1 z6o,n21 1 .................................... 

1920 ..................................... 120,048 I 
.................................... 
.................................... 

IOZS .................................... I 200,710 

1 102s 1 188,087 
I 102!1 I 145,330 

I 

.................................... 

.................................... 
1930 ........................... 160,778 

I 1931 (estimated) ............ 1 152.000 
1 

Totals ................ 1 6,077,728 

I - 

VSllUe. 

$4,725,513 
5,322,442 

5,109,004 
5,167,934 
4,587,334 

3,150,645 
3,403,812 

2,481,392 
2,804,164 
4,089,684 
3,704,904 

4,335,269 
6,120,535 

4,163,850 
3,879,001 
3,888,097 
3,004,410 
3,323,676 
3,142,137 

5144,010,148 

5,627,490 

2.367.190 

mainly a s  a  by-product of other  mining  operations; this  idea,  however, is incorrect. The  most 
It Seems to be a general  opinion that lode-gold production in  British Columbia has been 

important  gold-prodncing  camp of the  Prosince  has been Rossland, mhich, contrary  to  Popnlar 
impression,  was  essentially a gold camp  and  not a copper  one.  Similarly,  the Prenzier mine is 
essentially a gold-mine rather than a silver-mine.  “By-product gold” is the  term  used  to define 
gold recovcrcd from  base-metal  operations,  where  the  ralne of the gold is lcss than  that of the 
other  mctals. 

Of the  total  production of lode  gold to  the  end of 1031 of ,$144,010,148  (1931. estimated), 
approximately $llO,900,000, or SO per ccnt., has come from gold-mining  and  the  remainder as a 
by-product  from  base-metal mining. The  largcst  producing  camp  has been llossland, with an 
output  ralued a t  approximately $%l,300,000, followed by tlie Premier mine. During  the  last 
five years  by-prodnct gold has only  amounted  to  about 19 pcr cent. of the I’rovincial total. 

a s  compared  with 1930 is estimated,  the  output  amounting  to a h u t  $3,112,13%. The biggest drop 
Final figures are  not yet  availahle  for  the 7931 gold-output, but a decrease of about $lS1,440 

was  in by-product  gold,  with  tlie closing-down of the Comer Blount&cin mine  and Britunnie and 
A n p a  producing  less than  the  previous year. I n  tho gold-minc.class the Premier prodneed  less 
and Nickel Plate none at  all;  this  was  largely offset by increases  from Pioneer, Union, and Reno. 
By-product gold in 1031 only amounted  to  about 8 per cent. of thc  total, Shoming a steady 
decrease  in  the  last five  years. 

It is  interesting  to  note  that  the Premicr gained its  greatest  fame as a silvcr-mine from  the 
high-grade  secondary  silver  ore  mined  in  the uppep  levels. With  the  gradual  lowering of the 
silver  content of the ore year by year,  and now the heavy  decline in  silver  prices,  the  backbone 
of the mine is  its gold content. I n  1931 gold mill  account for about 75 per cent. of the gross 
value of the Premier production.  Only in  one year, 1022, did  the  value of the silver  production 
from  the Pvemier esceed tha t  of gold. Of the  total  value  produced  to  the  end of 1030, gold 
anionnts  to  approximately GO per cent. Similarly,  the Union, in  Grand Forks Division, started 
two  years  ago as a silver-mine,  may  to-day  be ratca as a gold-mine. 

PRESENT ST.4TUS O F  GOLD-MINING I N  BRITISH COLUMDIA. 

$4,000,000 a year  in  the  last  six  years.  During  this  period  the  mainstay of prolluction has been 
AS Nil1 be  seen from  the  table, lode-gold  production has  fluctuated  from $3,000,000 to.  
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the Premier mine at Stewart,  with 60 per cent. of the five-year output (1927 to 1031, inelusire). 

now  gives  promise of increasing'output  and a fairly  long  life.  The 1030 figures  show that of the 
During  this  time  the Pioneer mine, in Lillooet  Division, has comc into  impartant  production  and 

gold. Of the  production of 130,708 oz. from gold-mines, nearly  all  was  contributed by  five 
output of 160,728 oz., 85  per  cent. was produced by gold-mines and 15 per cent. as by-product 

mines-namely, Premier, r i o m r ,  Nickel I'lato, L'qtion, and Iteno. Of these, Premier has only 
a somewllat  limited  life,  failing new discoveries; h-icIx?l Plate is closed, although  some  further 
possibilities  exist  which  will  probably be explored  in  1932; Vnto+z reserBes are not  fully  explored. 
but some  important  discoveries  in  1931 are  being  energetically  developed; Reno is a small 

promising a splendid carccr. 
operation  which  may continue  for  some  time;  and,  finally, I>ion,eer is a new star on the  horizon, 

The  small  portion of gold from gold-mines other  tllan  the  above five was Contributed  by a 
few  small  properties. In  the  aggregate  these  hare possibilities for some  expansion in  the  future. 
The  percentage of by-product  gold has been decreasing  in  the  last  fire  years  and it is UnlilKeIy 

hoped for is that  prescnt  production mill  be  maintained for the  ncxt  few  years, as expansion of 
that  increased  output  from  this  source  mill  take  glade  in  the  near  future.  The  best  that  can be 

base-metal  mining  is  uncertain orving to  conditions  rather  than  ore resen'es. 
I n  order  to  maintain  output at present  levels,  expansion  is  necessary  in  some  quarters to 

take  care of declining output from otllers;  while  increased  yearly figures mill  only be possible 
by bringing  in  new  mines  and  the  most  hopeful field is in the development of straight gold-mines. 

SOME GEOLOGIC  IDEAS. 

A eonsidesable literature  exists on the geology of the  various lode-gold deposits of the 
, . Province. No general  Summary  can be attempted, as it would  have  no  practical  value on account 

of,the  wide  variety of geologic and mineralogic  types of gold  occurrences that   are  found.  There 
are innumerable  rcports  and  references  to  gold-mining  in  the  reports of thc Geological Survey 
of Canada on British  Columbia,  the  Annual  Iteports of the  Department of  3Sines of British 
Columbia, in  the  technical  journals  and  the  bulletins of the  Canadian  Institute of Mining  nud 
Metallurgy. 

The  most  productive gold areas of the  Province  have been the Xossland  camp,  Phoenix- 
Greenwood  camps in  the  Boundary  district,  the I'renaiey mine, and  the iVWce1 Plate mine. Ross- 
land, Premier, and h7ic ld  Plate are considered  gold-mines,  \,-hereas the  Boundary  district  was 
essentially a copper  camp.  These  deposits are distinctly  not  the  quartz-vein  types,  but  are 
essentially  replacement or eontact  arc-bodies of rarious  kinds.  The  widest  distribution of gold 
in  the  Provihce,  however,  is  in  the  quartz-vein  type of are-body  and a number of important  ones 
occur, Such as  the Ymir, ,lIotherlo~Ze, and ot.llers at Xelson, Pairviem,  and  Camp  l\lcIiinney, 
Pioneer and  others at Bridge  Itiver,  and less important  dcposits.  Quartz 7.eins a re  numerous  in. 
British  Columbia Rhel'e no  productive  mines hare been developed. This is particularly  true of 
the  Central  Belt of British Columbia, containing  the  Columbia  and  Interior Systems of mountain 
ranges  and  plateaus.  This  includes  the  East  Iiootenay,  Cariboo  district,  Nanson  area,  and 
farther  north  to Atlin.  This  great  belt of quartz  veins  has  no lode-gold production  from  quartz 
veins of importance a s  yet,  but  it is the  belt  that  has  prod~~ccd  the  bulk of the $79,000,000 of 
placer gold that  the  Provinee'has yielded.  Purthermore, geologic  evidence clearly Shows that 
the bonanza  placers of this  area  were  mainly  formed  in  the  rivers  and  creeks  from  the erosion 
and  concentration of gold from  quartz veins. 

The  idea  that  may be drawn  from  this is that much  more  intensire  investigation of quartz 
w ins  in the  Central  Belt is justified  than  has  yet been given to them.  Wllile it is true  that 
barren  outcrops of these  numerous  quartz  veins  are  frequent,  still it is  quite probable tha t  zones 
and  horizons of thcse  veins  are  auriferous. A more or less  casual  inspection  and  random 
sampling is not  sufficient.  Under  the  system in  British Columbia, the Geological Survey'of 
Canada  does  the  arcal geology  of the  Province,  while  the  Provincial  Department of Mines  issues 
much  information  regarding  actual  mineral  occurrences  and  prospects.  The  work of intensive 
economie  geologic investigation of small  areas  is, hou'ever, also  required. I n  instances it is done 
by the  Gorernment  services  and  also by private  companies,  but  more is required  if  the believed 
latent gold resources  aye  to be discovered  and  exploited. 

It should  be  recognized that  the finding  and  making of new  mines is not going to be easy, 
and  but  little  result  will be  achieved,  unless  systematic,  co-ordinated  use is made of geologic 

, 

. .  
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knowledge,  coupled with  every  other  scientific tool  available. It is  noteworthy  in  this connection 
that Inore cxpcrt knowlerlge and methods a re  being  used  in placer explorBtion than  ever  before 
in  the Provincc. 

The reports of the  Resident  Engineers show plainly that there are still  many gold  prospects 
in  thc Proyiuce  which haw  had  but  little dcvclopment  done on them,  although  located  for  many 
years.  Others ~ c r c  pitrtlally  devcloped  long ago and have remained  dormant  far years. It is 
quite  apparent  that a thorough  appraisal of these  known  properties,  and  intelligent  development 

extensive  prospecting in virgin areas. 
of those  that  warrant it,  is  quite as promising a field for the bringing-in of new  mines as in 

The mineralizcd areas of the I’rovima,  however, present  many  farourable  oilportunities  for 
the prospector.  Purticulnrly  should it be  emphasieed that  l~no\vn arcas, \vhcre  productire gold- 
mines  have becn operated,  still are fertile fields for carcfol  and  thorough  prospecting. Many 
large,  virtually  unprospected areas still  remain  in Nort~rern British Columbia where  easiiy 
discarcred  outcrops may be expected.  The  experience to be gained  from a Study of kno\vn gold 
areas is arailable  in  this  bulletin  in  the geologic discnssions on properties and  areas by the 

pi.osIx?ctillg areas. 
Resident Engineers.  Useful  infarmatiou  is  also given  in their  rcports  regarding  fuvonrable 

TECIINICAI, AITIS TO  GOLD-I\IINING. 

and milling Of various  kinds of metalliferons orcs. These  improvcd  practices all show  tlle pas- 
In  eomparativcly  recent years many  technical  improvenlents  have been made  in the mining 

sibility of mining  ore-deposits a t  a profit,  which  formerly,  for  one reason. or another, could not 

metallurgical problems. 
be undertaken.  These  refinements of techniqne  range  through the ‘whole scale of mining  and 

low-grade orcs. These  show  conclusiwly  that  under  certain  conditions,  where  large  daily 
British Columbia is now accomplishing some  rema?liable  records in  mining and milling of 

tonnages  could be treated,  that 81..60 to  $2 gold ore might be handled at a profit. It should, of 
eot~rse, be realized that  this does not  apply  to ordinary operations,  bnt it should, stimulate 
intensive  prospecting  and  testiug of possiblc large lo\77-grade deposits. 

scale  operations. Small  comnact and inexpensire  mills  are  arailablc for 25- to 50-ton-a-day 
At  the  other end of thc scale, most  eacicnt milling apparatus  has been dereloped  for  small- 

operations which  will  give a high  extraction of the  containcd gold values. Properties  that are 
small and a t  some distance from railway  transportation may therefore be profitahly operated 
by individnnls or syndicates if intelligently  managed  and  ullnecessary  overhead  eliminated. It 
may be safely stated  that  almost  any  type of complex  gold ore can now  be treated by a combina- , 
tion of milling ~r‘ocesses to yield a high Dcrcentage of t.110 contained gold. In this Counection 
much  useful  work is now  being  done by the  Xincs  Branch a t  Ottawa in testing complex ores 
and advising as to the most  etlicient treatment. Xany slnall om’vn~rs are benefiting by this  expert 
adrice.  Information  regarding  this  service can be  obtained bp addressing  the  Director,  &lines 
Rmnch.  Ottawa. 

SYNOPSIS OF ACTS RELATING TO  LODE-GOLD  MINING. 

intending  investor to  obtain a general Imomledgc of their scope and requirements:  for par- 
The  followinc  synopsis of the  mining  laws mill he found  sufficient  to  enablc  the  miner  or 

ticulars,  howerer,  thc  reader  is  referred  to  the  complete  Mining Acts,  which may be obtained 
from any Mining  Recorder, or from  the King’s Printer,  Victoria, B.C. 

FREE MIXERS’  CERTIFICATES. 

A I I ~  person  over  the age of eighteen, and any joint-stock  company,  may  obtain a F e e  Miner’s 
Ccrtifirate on paymcnt of the  rcquired  fee. 

The fec to an indiriilual foT a Free &liner’s  Certificate is $5 for one year. To a joint-stock 
company  having a cauital of $100,000, or  less, the fee  for a Sear is $50: if capitalised beyond 
this,  the  fce is $100. 

may be obtained  for  any  part of a ycar,  terminating on  May Slst, for a lxoportionately  less fee. 
The Free Miners’  Certificates all cxpire at midnight on May 31st in  each  year.  Certificates 
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or upon any  other  lands on which the  right to so enter is not specially  reserved,  and to prospect 
The possession of this certificate  entitles  the  holder  to  enter  upon  all  lands of the Crown, 

for  minerals,  locate  claims, and mine. 
A free  miner  can only  hold, by location,  one  mineral  claim on the  same vein or lode, but 

may  acquire  others by purchase. In   t he  case of placer  claims, only one claim can be  held  by 
location  on  each  creek,  ravine, or hill, and  not  more  than  two  in  the Same  locality,  only  one of 
which  shall be a " creek " claim. 

Crown-granted)  reverts  to  the  Crown,  but  where  other  free  miners are interested as partners 
In  the  event of a free  miner  allowins  his  certificate t i  lapse,  his  mining DroDerty (if  not 

or co-owners the  interest of the  defaulter becomes rested  in  the  continuing co-owners or partners 
pro rata, according to  their  interests. 

It is  not  necessary  for a shareholder, as such, in  an  incorporated  mining  company  to be 
the  holder of a Free Miner's  Certificate. 

MINERAL CLAI%IS 

Mineral  claims  are  located  and  held  "nder  the  provisions of the " Mineral Act." 

angles  must be all right angles  unless the boundaries, or one of them,'ure the same as those 
A mineral  claim is a rectangular  piece of ground not exceeding  1,500 feet  square.  The 

of a previously  recorded  claim. 

A mineral  claim  is  located by erecting  three " legal posts," which  are  stakes  having a height 
KO Special  privileges a re  allowed for  the discovery of new  mineral  claims or districts. 

Of not less than 4 feet above  ground  and  squared 4 inches at least on each  face  for  not less 
than a foot  from  the  top. A tree-stump so cut  and  squared  also  constitutes a legal post. 

The " discovery  post " is placed a t  the  point  where  the  mineral  in  place  is  discovered. 
Kos. 1 and 2 posts a r e  placed as near as possible  on the  line of the ledge or vein, shown by 

the discovery  post,  and  mark  the  boundaries of the claim. Upon each of these  three  posts  must 

post, in  addition,  the  following  must be written: I'  Initial post. Direction of Post No. 2 [giving 
be written  the  name of the  claim,  the  name of the  locator,  and  the  date of location. On  No. 1 

left of the  line  from l io. 1 to  KO. 2 posts." 
app?'orimate compass bearing] __ feet of this  claim  lie on the right  and - feet on the 

locality by blazing  trees  and  cutting  underbrush,  and  in  bare  country by monuments of earth 
The location-line  between Xos. 1 and 2 posts  must be distinctly marked-in R timbered 

or rock  not  less  than 2 feet  in  diameter a t  the  base,  and at  least 2 feet hish-o that  the  line 
can be distinctly seen. 

\\-hi& they  are  situate  within fifteen days  from  the  date of location,  one  day  extra  beiug  allowed 
Mineral  claims  must  be  recorded  in the  nlining Recorder's  ofice  for  the  mining  division  in 

for  each  ten  miles of distance  from  the  recording office after  the  first  ten miles. If a claim  is 
not  recorded  in  time it is decmed abandoned  and open for relocation, but if the  original  locator 
wishes  to  relocate he  can  only  do so by  permission of the Gold Commissioner of the  district 
and  upomthe  payment of a fee of  $10. This  applies also to a clainl  abandoned  for  any  reason 
whatever. 

Mineral  clainls are, until  the  Crown  grant is issued,  held  practically on a yearly  lease, 
n condition of which is that  during  such  year  assessment-work  bc Derformed on  the  same to  the 
value of at least $100, or a payment of such  sum be made  to  the .Mining Recorder.  Such  assess- 
ments  must  he  recorded  before  the  expiration of the  year, or the  claim is deemed abandoned. 

within  that  time, a free  miner mag,  within  thirty  days  thereafter,  record  such  assessment-work 
If, hon'ever, the  required  assessment-work has been  performed  within  the  year,  but  not  recorded 

a n  amount  not  exceeding $100, may  also be recorded as assessment-work. If,  during  any  year, 
upon  payment of an additional  fee of $10. The  actual  cost of the  survey of a lnineral  claim,  to 

rrorlc is done to a greater  extent  than  the  required $100, any  further Sum of  $100-but not less- 
may be  recorded and  counted  as  further  assessments:  such excess work must  be recorded  during 
the  sear  in which it  is  performed. As soon as assessment-mork to  the  extent of $500 is  recorded 
and a snrvey  made of the  claim,  the  owner of a mineral  claim is entitled  to a Crown arant on 
payment of a fee of $25. and  giving  the  necessary  notices  required by the Act.  Li.beral  grovi- 
Sions are  also  made  in  the Act for  obtaining  mill-sites  and  other  facilities  in  the  way of tudnels 
and  drains  for  the  better  working of claims. 
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" TASATION ACT." 

A preliminary  note  is  essential  to  the  understanding of this Act. As the  law  has stood, a 

for'sale by the Government at  a tax sale,  with  arrears of taxes  plus  interest  and  charges  and 
Crown-granted  mineral  claim on which tams  were  in  arrears  for n number of years  was  offered 

Crown-grant  fees as an upset  price, If  no  sale was made  the  property  remained  in  the  hands 

not open to location under  the " Mineral  Aut"  alld a prospector  had  no  protection, alld to relieve 
of the Assessor until  desired by some one, when i t  could only be purdlased by tender. It Was 

the  situation  an  amending Act  was  passed. 

person  under a lease  for one year u w n  paJ-ment of $25, and a renewal of such  lease  may we 
Under the amended  Act  such  rcrerted  Crown-grunted  mineral  claim  may  be  obtained by any 

granted  upon  payment of furthcr 225 for a further periorl  of me sear, but  no longer.  During 

claim,  sare  for coal,  petroleum, and  nat.ural gas, and  during such  timo the lessee has  the option 
the neriod of such  lease  the lessee ~ L S  the  right to  enter.  prospect.  and  mine on such  mineral 

to  purchase  such  Crown-granted  mineral  clainl  upon  payment of all  taxes, costs, and  interest 
which remaim8  due  and  unpaid on sach  claim on the  date of its  forfeiture to the Crown, 
together  with an amount  equal  to  all  taxes and interest  which,  esccpt  for  its  forfeiture  to  the 
Crown, would hare  bcen payable  in  respect  thereof from the  date o f  the  lease to the  date of 
application  for n Cromn grant. 

Mining  Division. 
A  person  may  only  obtain a lease. or any  interest  in a lease, of two Such claims  in  the Sane 

to any portion of the  surface of such Crown-granted  nlineral  claim. 
Such  lenses arc not  transferable  and  are  subject  to  the  rights  any herson may  already hold 

REPORTS BY RESIDENT MINING  ENG.INEERS. 

much material  that is  available regarding  various lode-gold deposits in  the Province. Informa- 
In  the following reports by the  Resident  Xining  Engineers  it has been neces&%?y to condense 

tion  ahout  1ong"donnant gold properties is contained  in  the  Annual  Reports  issued  in  past  years, 
but.  to mans these old reports  are  not  available. It is llnped that  all  those who are interested 
will  write  freely  for  any  further  information  that  may  be  desired.  Such  inquiries  should be 
directed t n  the  Resident  Engineers of the respective  districts or, i f  general  with  regard  to  the 
Province, to the Provincial  hlinoralopist,  Victoria, B.C. The Residant  Engineers  have maps 
and  plans of mans, gold properties aid  trail   maps of prospecting areas which have not been 
printed ill the llnlletin.  Copies of those  that  nre  arailahle will  be  supplied  on  request  to  the 
Resident  Engineers. It should be noted that a well-equipped ofice  is  maintained by the  Depart- 
ment of Mines in  the TTTorl~men's Compensation  Building,  Vancouver, as the  head4uBrters of 
the  Resident  Engineer  for  the  Western  Mineral Survey District (So .  6 ) .  All  technical  inquiries 
relating  to  the  mineral  industry of the  Prorince should  he  addressed to the PrOvin6iRl Mineral- 
ogist,  Victoria, B.C. Mineral  samples  for  determination should  be sent  to  the  Bureau of Mines, 
Virtoria, B.C.  Geologic maps  and  reports of British Columbia are  mailable  from  the Officer 
in  Charge.,  Geological Surws' of Canada, 510 Wiuch  Building, Vancoux-er,  B.C., as well as at 
Ottawa,  Ont. 

It is  not  intended  that  this hullelin  on Lode-Gold Deposits  will be reprinted  in  the  Annnal 
Report  for 1931, which  is  now  being  prepared;  it  should  therefore be preserved by those  who 
desire a permanent file of the  publications of the  Uritish Columbia Department of Mines. 
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NORTH-WESTERN MINERAL SURVF~Y DISTRICT (No. 1). 

REPOIIT BY J. T. ahItoY, KESI~EXT n f r s ~ s c  ESQIBBER (HEADQUARTERS, ~ n r r r o ~  RUPEP~T). 

IXTltODUCTION. 

appreciable gold  values in  a complex  ore, a r e  referre,& to. It must be borne  in  mind, however, 
In  this report only those lode-gold deposits  with predominating gold values, or with 

that,  besiaes these,  appreciable  gold  production  is  potential  to copper and complex  sulphide- 
deposits  containing  only low gold values,  but  which  is  recovered as  an  adjunct  to  the  mining 
of these  ores. 

To achieve  clarity on the  subject by a systematization,  and  for  the  purpose of directing 
the  attention of proSpectorS and  operators to definitely  indicated geological,  petrological, 
geochemical, Structural,  and  genetical aSSOciations, a Subdivision of the  district  into  belts  in 
accordance  with  these  associations  has been attempted. As is pointed ant, this  belting  is not 
clean-cut,  and as developments and  exploration of this  extensive  area proceed it may  need  to 
be modified or  readjusted  from  time to  time.  Little  detailed  work has as yet been attempted 
in  this  district  with  regard  to  the  important  aspect of gelletie  association  and  ciassification. 

Attention  to this phase of the mining  industry and the  elucidation of it?. many  intricate 
problems is of undoubted  icoliomic consequence. It is hoped that  with  this  initiation of belting 
and classification  with  regard  to lode-gold mining  in  this  district,  this  phase of the  industry 
can  be progressed  by the  gradualkcculllulation  and  application of facts to the  ultimate  achieve- 
ment of definite  clarity. From this mill undoubtedly result a greater  emriency  in  the  Important 
initial  operations of the  indnstu’  and a more  rapid  derelopment of the  mineral  potentialities 
of the  district. 

From what  is  l<nawi ill a general  way  regarding gold occurrences  in  other  parts of British 
Columbia, i t   is  suggested that  the  belting  and classification it  may be  possible to  achieve  in 

may be  possible to  arrive at a relat.ive correlation of the lode-gold  Occllrrenees of the  Province 
as  a whole. In  this  may much  information of practical  importance  in some distant sectiou 
could  be  beneficially applied  in  some  other. 

In  the  belt classification of individual  properties  and  deposits  in  this  report,  only  those 

a re  mcntioned. In  some  belts n‘here Sereral  occurrences shorn these  characteristics,  only  ihose 
on which  derelopment-Nor%  shows  these  characteristics  to be definitely  or  appreciably  apparent 

best  examples  to  illustrate  the  type  are mentioned or described.  Many  other  prospects  in  the 
on  mhich  most de~elopment~wor l~   has  been  accomplished m d  which  are considered  to be the 

sufficient  widenee  other  than  their  geographical  position is apparent  to  justify  their inclusion 
various  belts on which  the  limited  amount of  work accomplished,  or  concerning  which  not 

in  the classification, are  not mentioned. H:rCnt.ually, with  Inme mork accomplished,  many of 
these prospects may  show  these  eharacterintics. It is suggested,  however, tha t  in the field 
actirities of examining  engineers  thcse  properties be not  neglccted.  Resnlts  from work on such 
properties could be quiclrly achiered,  the  picture  could possibly  be chanied  overnight,  nnd 
geological and  genetical  characteristics  not  evident  to  one  engineer  may be apparent  to  another. 

hitherto  describcd  in  other  repaits  will be found. For PIIrpOSeS  of ready  reference, a table 
Under the  subheading of “Mining  Divisions”  detailed  descriptions of. properties not 

of the  distrihntion of properties  is  inrlnded. In this,  reference  is  made  to  reports  in .which 
detaileil  descriptions of varions  properties  and  the  associated geology will be  found. 

~, these  wrious  sections  may be applied  and  .correlated  with  one  another, so tha t  eventually it 

SUMfiIARl’ AND COXCLUSIONS. 

gold potentialities.  These  are as yet  largely  uncsplcited.  Extcnske  areas of favourable 
North-n~estenl  Mineral  Surrey  District (No. 1) contains compar,atively  pronounced lode-~ 

ground  are  still unprospected. A decided  tendency to  localization  is  apparent,  and  this  fact 

its st.ncly shonld aid in the  more efficient operations of p1‘oSpectol’S. Much stili  remains to be 
should  not only assist in the  emcient  esploration and development of working  properties,  but 

morBed out in  this respect. 

small-tomrnge  producers  and  their  crploration, Linancing, and  derelogmcnt  in  accordance  with 
The  tendency  to a more  conservative  and  correct  mcasure of the  potentialities of possible 
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this  measure is becoming more  apparent.  This  will  not only tend  to  make  successes of what 
would otherwise be failures,  but  will  remove  the  handicap that possible small-tonnage  producers 
hare  hithcrto bccn subjected to. In this  way,  and  with moderll  additions  to  technical  facilities, 
Such as improvcd  metallurgy  and efficient small-tonnage mills, the possibility of production  from 
small-tonnage  operations,  which  in  the  aggrcgate  can become appl'eciuble. holds promise of a 
brighter  future  and a possible appreciable  addition  to  the gold  production of the  district. 

Improved  technical  facilities and their sltilled application  to exploration, development,'nnd 
mining,  with a resultant  marked possible  reduction of operating  costs,  together  with  advances 
in  geological  lmowledge, indicate  possibilities  in  large-tonnage  low-grade  profitable  operation 
that  were  not  apparent  in  the  past. In this  category  many  areas  in  this  district possess 
topographical  features  farourable  to  outstanding  lowcost  achievemeut,  and  in  which efficient 
transportatiou could  be introduced  in  the  event of such  operations  being  indicated. 

With  the  steady  improvement of transportation  fucilities by the  Department of Mines  and 
the  Ucpartment of Piblic Wo'orlzs, farourable  areas  nre beiug  gradually  brought  within  the 
reach of prospectors and within  the  operating scopc of mining. 

lade-gold  prospecting has been incrcasing  in  the district. During the  trying  period of depression 
During  the Scason of 1031, whicb was a period of acute general  depression, interest  in 

lode-gold  production in  the  district ha:;  been vel1  sustained.  Exploration  activities on several 
properties by  sound  companies and  their  active  interest  in  this  type of deposit  holds  promise 
of early possible addition of gold-producers. 

The  frlture of t,he district  holds  prolnisc  of,a  Sustained lode-gold produetion and a gradual 

efCort should  be  neglected to bring  this phase of the  mining  industry of the  district  to  substantial 
enlargcment of the field. As a general  industrial  stabilizer  and  antidote  for  depression, no 

fruition. 
GESERAL DISCUSSION. 

Lode-gold deposits of tho  Xorth-western  Mineral  Survey  District (No. 1) can be  broadly 
claSSified as follows: (I) Free-gold  occllrrences; ( 2 )  gold-bearing  pyrite  and  copper  ore; 
(3)  gold  nssocipted with  silver,  lead,  zinc, and other  sulphide ores. 

the Coast  Rangc  granodiorite  batholith,  its  satellites  and  differentiation derivat.ives. In   vicv 
The gold  occurrences of the  district  appcar  to  have an intimate  genetic  relationship to 

of this,  and as a guide  to  discovery,  intensive  effort Should  be  devoted  to determining a  possible 
relative  localization of these  deposits  to  some  particular  phase of the  batholith  intrusion. 

factors  are  important.  ,First,  what  is  the Source of the  gold?  From  the evidence of numbers 
For  the proof and  elucidation of this  relationship, geochemical, structnral,  and petrological 

of assass of ,granitic rock  which  almost  invariably show trnces of gold. i t  ma$ be concluded 
that  certain phases of the  hatholithic magma contained gold in  cornparatirely even  though  widely 
dispersed  distribution.  The  batholith  itself may consequently be assumed  to be the  origiual 

concentrated  in  solution  rcady  for depoSit.ion where  congenial  conditions  prcvailetl. Secondly, 
Source of the gold  which  by  process of differentintioll and  activity of mineralizers has been 

what conditions are congenial to  thc deposition of gold values  from  these  solution  concentrations? 
111 this,  factors of Structure  governing  tnnpcratnre  and  depth of dcgosition 11elom ourface, 
coupled mith'chemical composition of elnlosing  rocks,  would  appear to  be determining influences. 

been established, but  i t  is hoped this phase  will be concentmted on by 1:he Geological Survey of 
With  regard to  the wall-rock and structural factors, no absolutely definite  criterion  has  yet 

Canada.  There does,  however, appear  to be  in certain  localities a decided  affinity of prononncid 
gold values  for  the roof phase of the  batholith  itself,  Particularls  that  part which has  assumed 
a mnr1;ed basicity  from,  the  absorption of ovxlying roof-rocks. How far this condition can 
bc correlated  into  the  roof-rhcks  thcmselrw,  and  although  those of appreciable  ferro-magnesian 
content Seem to be congcnial, what colnposition of roof-rock, if any, can be  definitely  cited ns 
congenial, is not  yet  established. 

ECONOMIC GEOLOGY. 

The  Coast  Range  granodiorite  batholith  and  its  satellites,  such as tha t  which is known as 
the  Cassiar  batholith, i n d  numemlls  spurs  and Olltlyinx bosses alld Sto(!LS seem to be definitely 
genetically relatire to the lode-gold  lleposits of the  district.  This  intrusive  mass  strikes  through 
the  district  vith  its long asis,  striking  in a general  nortil-westerly  dircction.  The  main mn,ass, 
that  of the  Coast  Range  batholith,  attains n masimum  aidth of abont .?GO miles. Its intrusion 
corresponds  to  about  the  Lower  Jomssic ppriod and probably  estcnilerl  into  about  Tertiary 
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time. This  batholith  reaches  its  apex  in  the  high-altitude,  central,  or  Coast  Ranie area. Its 
eastern  flank  plunges  steeply  under  the  sedimentary  and  igneous  rocks of the  eastern  contact 
margin  bordering  the  Interior  plateau.  Westward of the  apex it undulates  gradually  through 
the low-lying  coastal  area  and  plunges  steeply.  beneath  the  sedimentary  and  igneous  rocks of 
the Queen Charlotte  islands,  the  most  westerly  land-mass of the Dominion. 

present  surface  contour  and  exposing the  present  rock types. The  degree of erosion is of prime 
Evosion, particularly  that of the glacial  epoch, has played an important part  in carving  the 

importance  in  computing  ore  potentialities of various  occurrences  in  the  district. I n  places 
I great  areas of the  original  ancient  surface haTe been denuded  down to  the  underlying  batholithic 
rocks,  exposing  estensive  outcroppings  of  the  granitic  complcs. In  other  sections only a thin 
shell; or small  isolated  patches of the  older  rocks, v i th  numerons  granitic  apophyses  and 

in  the  undcrlying  batholith.  Other  sections of the  central  batholithic  eone,comnrise  numerous 
satellitic  dykes  cutting  through  them  in  all  directions,  are  left  snperimposed on or included 

extensive  pendant.and  inclusion  areas of the  older  formations. 

especially that of the  eastern  flank,  numerous  spurs  and hosses, satellitic  to  the  main  batholith 
Along these  marginal zones of the  easterly  and  westerly  plunge of the  batholith flanks, 

mass,  intrude  the  appreciable  thickness of ocerlying  older  formations  that  spread  easterly 
throygh  the  Interior  plateau  to  the  Height of Land  between  the  Pacific  and  Arctic  drainage. 

In the  north-eastern section of the  district,  and  occupring  approximately  the  Height of 
Land area,  the so-called  CaSsiar  batholith of Ilnrertilin Lower' Cretaceous age crosscs into 
Ynkon territory,  trending  north-west  and  approximately  parallel with the Coast  Range  batholith. 
This  with  its  outlying  stocks  and bosscis is probably relatire  and  satellitic  to  the  main Coast 
Range  hxtholith,  representing a remote effusion from the  main  hatholithic  magma. 

It must be  Stressed that  the  relative  batholiths, spnrs, StockS, and bosses are  not composed 
of one  single  and hoinogeneons  igneous  mnss. What  is  represented is a series of intrusive 
activities  spread  0ver.a long  period of time  and  punctuated  with  periods of qniescenee of varying 
duration.  Some of these  igneous  magmas  may be  gold-bearing, and some  not.  Geologists  have 
placed this  procedure as having commenced a t  about  Lower  Jurassic  time,  and  continued to at 
least  Lower  Cretaceous  time, possibly  much later.  This  would  allow a time  interval of at   least  
40.000.000 t o  50,000,000 years  for  the processes  involved to be  completed, and a further period 
f?om about  middle  Cretaceous  to  the  present  time, or about 90,000,000 to 100,000,000 years,  for 
the  deposits  to be  exposed as we see them  to-day. 

In  accordance  Nith  rapidity or slo\vness of  coo!ing and its effect on differentiation  within 

oldest  differentiation  products  Nith a basic  tendency,  to  the  youngest  or  extreme allCali-siliceous 
the involved  magmas hare  resulted a complicated  series of rocks, varying  from  the  first or 

rocks. . In this  way,  starting  from  the  first  differentiates,  have  resulted  gabbro, Bioritc, quarts 
diorite.  granodiorite,  quartz  monzonite,  and  granite a s  representing  the  major roclrs of the  main 
batholith. 

Due  to  local  variations  in  tectonical  and  erosional  conditions,  rate of cooling,and  intermit- 
tent igneous  injection, no undisturbed  rule of geoemphic or physiographic  iocalization of the 
rarious rocks of the  batholith  can  he set. There does,  howerer.  appear  to be a marginal  basic' 
tendency  conforming to a rapid  rooling  influence,  and a central or core  localization of true 
granite  type  due  to slow cooling  conditions.  Arcording  to this  reasoning,  the  first differentiat.e 
facies of the  magma, or rocks of dioritic  type,  should be  localized  on the  lateral  rims  and roof 
margins of the  batholith  closest  to  the Source of injection,  and  those of true  granite tendency 
within  the  area of the  core or at  localities  removed  from  the Source of injection. 

of the gold-deposits  according  to  type  can be  worked out, no absolutely  clean-cut  rule of genetic 
With  this complicated  condition  prevailing, i t   is  ecident that  whereas a geographical beltinx 

association  and  geographical  distribntion  for  these  deposits  relative  to  the  compounded  hatholitlr 
can be set.  What  might  appear  to be an  exception in  the  occurrence of remarkahly  rich. gold- 
hearing  pyrite  ores  and  their  localization  to  ,certain roof areas within  the  batholith of the 
coastal  section  may  simply be due  to  the  ease of accessibility of this section. and its consequent 
more intensive  prospecting as compared  rrith  possible  similar  arexs'of  the  interior,  and  to  the 
fact  that  hatholithic  sections of the  interior  are  generally avoided by prospectors. 

LOCALIZATION. 

of +he  batholithic  intrusions  has as yet been absolutely  established, there does appear  to he 
Whereas  no  definite  genetic  relationship of the lode-gold deposits to any one particular  age 
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such a relationship,  and it is hoped this  may  in  time be  definitely  worked out as a n  indication 

influence of certain  phases of the  batholith  affecting  the  loculisation of gold-bearing  ores.  Certain 
to  more  certain  localization of these  deposits as a wide  to  prospectors.  There is indicated a n  

occurrence  relative to the  batholith  and its associated  intrusives.  These  factors are apparent 
characteristics also seem to  distinguish  them  in  accordance  with  their  structural  position of 

in :- 

magnesian  mineral  content. 
(1.) Occurrence in  or in  the  vicinity of rocks of dioritic  type, or of pronounced  ferro- 

(2.) Occurrence in  the  contact  vicinity of alkali-siliceous  rocks  (granite,  granodiorite) of 
the  latest  batholithic  effusion. 

(3.)  Divergence of character  in  conformity  to  structural  conditions  governing  the  tempera- 
ture of deposition. 

With  refercnce  to (l), certain  points of probable  importance emergc. Whereas,  on  account 
of their field distribution, a n  affinity of relation of gold-bearing  veins fol: the  dioritic  type of the 
batholith  seems possible, it cannot  be  taken that sneh  lodes owe their  origin to the  immediate 
magma  which  gave  birth  to  these rocks. On the  contrary,  several  instances, observed in  the 
field, of richly  auriferous  pysite  veins OccurI’ing in the  dioritic  rocks  themselves are  contra- 
dictory  to  this,  and  point to the possibility that  these rocks, with  their decided  ferro.magnesian 
contents,  havc  merely  acted as a congenial  medium for gold prccipitation  and  deposition. 

From  the  reasoning  corering  the  batholith  intrusion  already  elaborated, viewed  generally, 
the  dioritik or basic  phase  represents  the  marginal  differentiation  derirarive of the  tirst or oldest 

pegmatite,  aplite,  felsite,  etc.,  deriratires,  represents  the  younger  phase. 
injection,  and  the  alkali-siliceous  phase,  which  includes  granite  proper,  with its quar&porph,hyry. 

The  richly  auriferous  pyrite  veins  that  occur  in  quartz  diorite at Srlrf inlet,  Porcher  island, 
Khntze  inlet,  and  other  localities  in  the  coastal area are  definitely  younger  even than  the 
majority of the  pegmatite  and  aplite iiykes typical of these  localities. On the Ilunter group, 
in  the  Khutee  River  section, a siliceous  granitic  rock  intrusive  into  the  quarts  diorite  is  cut 
by aplite  and  pegmatite  dykes,  and  the  whole  series  is  in  turu  cut by the  auriferous veins. This 
association  indicates,  in  these  occllrrences at least,  that  the gold mineralization is related  to  the 
last or granitic  injection of the  batholith,  and  represents  the  very  last  activity of this  stage, 
accompanied  and  assisted by a preponderance of sulphurous  gas  and  aqueous  mineralizers,  and 
the dioritic rocks represent  merely a congenial  medium for gold-deposition. 

This supposition is strengthened by an  apparent  increase  in gold content  nnd  ore-shoot 
occurrence  wherc  thc  enclosing  rocks  assume a greater feerro-magnesian mineral  content,  such 
a s  hornblende or biot,ite, either  inherent or induced  through  absorption of contacting roof- 
rocl~s. On the IIunteP grotip,  hornhlendo and appreciable  biotite  mica,  either  inherent or 
induced  through roof absorption  into  the wall-rock,  aeeompanies ore-shoot development; u t  
Porcher  island,  appreciable  hornblende  with  some  biotite  mica  is associllted ; small oCcurrenceS 

in  the  metalliferous  pegmatite  dykes as well as an  cnclosing  quarts-diorite  wall-rock  accompanies 
on Pitt  island  have  similar  mineral  associations; a t   the  Drum Lzcmmon, appreciable  biotite  mica 

proximity  to  inclusions  in  the  veins of sericitized  quarts  diorite  and also mentions a tendency 
lenticular  development of o re :   a t  Surf inlet,  Dnlmage  cites affinity for gold-bearing  pyrite  in 

vicinity of small roof-rock inc1usions. Numerons  instances of similar  associat.ions a re  cited by 
to  increased gold vahles  in  the  pyritic  mineralimtion. of the  veins Where they  approach  the 

Buddington and  Chapin  (Bulletin 800, U S  Geological Survey)  in  soulh-eastern  Alaska.  The 
Juneau gold-belt,  Alaska. is  in proxim1t.v to quartz  diorite,  and a t  the Alaska Treadwell, on 
Douglas  island, Alaska, gold-bearing  veins Occur in highly  altered  dioritic  dykes.  All  this 
evidence may  surely be  more than  merc coincidence. 

Having  intimated  an  indicated  congeniality of gold concentrations  for a ferro-magnesian 
mineral  association,  the  question  arises which element or elements  might  form a  possible index 

associated  with a ferro-magnesian  phasc of Nxll-rock is a marked  sericitiaation oP the wall-rock, 
of congeniality.  Invariably  accompanying  the  above  types of golrl-.bearing reins  directly 

especially in  the neinhbourhood of ore-shoots.  Sericite also frcqllently  occurs as an  alteration 
product  in the reins  themselres. This Suggests a robbing of the enclosinf  rock of its  iron  and 
mwnesium contents.  Chlorite  frequently  forms a minor  gangue  constituent,  and  chloritization 
is sometinles  pronounced  in the wall-roclr. Ankerite  is  minor tho1lc.h very general  gangue 
constitnent,  and  in  the Alnska-Junealk mine  in Alaslza is a remarkable  index of high gold vahles. 
Dolomite is  also  sometimes a minor  gangue  constituent, 

2 
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Projecting  this  affinity  into  the  overlying  roof-rocks  an  interesting  correlation also becomes 
apparent. In  the  Atlin section  gold-bearing quartz  veins  occur  in  typical  association  'with 
markedly  magnesium-rich roclcs, such as magnesite  and  dolomite. In  the Same area  and also 
in  the  Dease  Lake,  Dease  River,  and  Liard  River  areas,  quartz  veins,  the  eroded  upper  sections 
of which  in  all  probability  gave  birth to  the  rich gold placers,  predominantly OCCUP in  or close 
to rocks of high  magnesium  content. In  the  Portland  Canal  area  the  general  association of 
gold-bearing  ore-bodies  with  the  magnesium-rich  rocks of the  andesite  and  porphyrite  group 
in  such  deposits as the Premier and B.C. Bilvor, and  the  apparent  affinity of sustained  values 
for  the flow-rocks of andesitic  type  rather  than  the  clastic or tuff rocks, is remarkable.  In  the 
eastern  Canadian  deposits  the  sericitiaation  and  accompanying  dolomite  and  chlorite  in  the 
Kirkland  Like occurrence  and  the  associated  dolomite,  ankerite,  and  chlorite at Porcupine  may 
be mentioned. In  many  other gold occurrences in  dlfferent parts of the world,  gold  occurs in 
similar  ussociation. 

From  the  foregoing it would Seem that  there is at least a suggestion that  the  magnesium 

rocks  might  have a definite  bearing on conditions  favourable  to gold mineralization  and  may 
element or a reactionary  activity of both  the  iron and  the  magnesium of the  ferro-magnesian 

afford at least a contributing  index to congeniality for deposition. In  this respect it must be 
recognized that  the chemical  reactions  accompanying  the  gold-deposition  can become extremely 
complicated  and  involve  many  elements  and  compounds  contained  in  the wa11-rockS, Pre-existing 
veins,  and hypogene solutions as contributory  reagents.  However,  with  continued  .detailed 
research  in  this  sphere of gold-ore  genesis  in this  district, its Correlation  with  facts  and  data 
from  other  areas, it may be possible to  arrive at some index  or  wide nor  only to a more 
definite  localization of commercially  valuable  lode-gold  deposits  in  the  district,  but  also  to  the 
discovery of further ore-bodies  and  ore-shoots  in  properties  already  under  development. 

With  regard to item ( Z ) ,  the  probable  association of richly  auriferous  pyrite  with late' 
granitic  injections  in  the  coastal  area  has been referred to. The  richly  auriferous  sections of the 
eastern  contact  area.  in  proximity to granodioritic  spurs  from  the  main  batholith is also 
remarkable.  The  Characteristic gold tendency of the  Interior  Plateau section  evidenced  not 
only by placer  remnants of ancient  lodes,  but  also  by  many  present-day  instances of lode-gold 
occurrences,  in an  area characterized by late  satellitie  injections of granitic or granodioritic 
type  such as the  Cassiar  batholith  and  numerons bosses and  stocks, is decidedly  remarkable. 
-411 this evidence  in  support of item (2) is also  probably of greater  significance  than  mere 
coincidence. 

deposition, which is reflected  in accompanying  mineralization.  This is primarily  dependent on 
With regard to item (3), structural  factors  have  largely  governed  the  temperature of 

the  depth at which  deposition  took  place  below the  ancient  roof-surface,  and  the'thickness st 
that  time of the  ancient  roof-corering  above  the  intruded  batholith.  Influencing  this  have been 
direction of intrusion  and  effects of uplift  or  depression  preceding or accompanying.  periods of 
mineralization. Of primary  importance to  the economic aspects of present-day  ore-exposures 
are  influences of uplift  and  depression,  and  effects of erosion  subsequent to  mineralization. 
These  structural  conditions  are'indicated  in  the  generalized  section  accompanying  this  report. 
In this section  attention  is  particularly  directed to  t.he indicated  relationship  between  the  extant 
Structural  conditions  and  the  temperature  characteristic of the  various  deposits  exemplifying 
the  different  belts.  The  height of the  horizontal  dotted  lines  above  the  base-line  in  this  section 
is  in accordance  with  the  indicated  increase or decrease of deposition  temperature as exemplified 
in  the  mineral  associations of the  deposits.  From a study of this a remarlable  concordance of 
temperature-structure  relationship  emerges,  and  is  particularly  consistent  in  the  various  cupola 
areas,  such as those  around  the  apex of the  main  batholith. 

The  application of this  reasoning  is,  then,  that lode-gold deposits  are probably  genetically 

magnesian  or  ferro-magnesian  elements  are  probably  most  congenial to deposition or precipita- 
associated  with  the last or granitic  phase of the  batholith  injection,  and  that  rocks  rich in 

tion of commercially  important gold values.  Gold-deposits  should  consequently be preferably 
Sought for in. or near,  rocks  rich  in  the  magnesian or ferro-magnesian  minerals,  either of the 
batholith  itself  or of the  superimposed  roof,  in  proximity to  the  granitic  injection  phase of the 
batholith  or  its  satellites. 

GLASSIFICATION. 

'.Lode-gold  deposits of'the  district  may  be  broadly classified  into  four  main  and  ten  subsidiary 
belts, each  distinguished by an  inclination to a Certain tspe of mineralization. It must be , 
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stressed,  howerer,  that  this  beltillg or belt-localization is by no  means  clean-cut,  and  gradations 
from  one  belt  to  another  occur  and  are  fundamentally  to  he  expected.  At  best  there is evident, 
therefore.  only a n  inclination,  but a marked  inclination,  to  belt-localization.  Throughout this 
belting,  however,  the  factors  tabulated as (l), (2) ,  and (3) are  outstanding  and  apparently 
controlling. 

The  belts  are  relative  to  the  batholith  and  can be tabulated  as follows:- 
(A.)  The  Western  contact-margin  belt  (sub-belts  submerged by Pacific  ocean). 
(B.)  The  Central  pendant belt,  with  three  sub-belts. 
'(C.)  The  Eastern  contact-margin  belt,  Nith four sub-belts. 

Generally a gradation  from  high  to medium or comparatively  low-temperature  types of 
(D.)  The,Interior  satellite  contact-margin  belt,  with tmo  sub-belts. 

mineralization  is  apparent  in  thcse  belts  from  (A)  to ( D ) ,  or from  west  to  east.  This  is 
probably duc to a structural depression on the  west  and a structural  elevation on the  east at 
the  time of batholithic  injection. 

(A,) WESTERX COXTACT KARGIS BELT. 

This  belt  embraces  the Queen Charlotte  Mining  Division  and  comprises  the Queen Charlotte 
Islands  group  and  adjacent  islands. 

The western  margin of the Coast  Range  batholith  plunges  steeply  beneath a thick  raof- 
covx"llg of sedimentaries  and volcanics. No inteneve  uplift,  in comparison to  that of the 
eastern  margin,  has  affected  this  area;  erosional influences a re  consequently  comparatively 
subdued.  Batholithic  injection  continued  from  Jnrassic  to possibly  well into  Cretaceous or 
early  Tertiary times. 

Gold metallization  does  not  predominate  in  the  area,  and  is  probably  associated  with :1 
subdued later period of batholith  injection. A medium-high  temperature  accompanied  this  type 

rocks of andesitic  tspe.  Mineralization  ronsists of free gold associated  with  minor  quantities 
of mineralization  in  this  belt. Gold occurs  in  generally  narrow  qnartz'veins  in  Triassic  roof- 

am1 in  short higll-grade  shoots. 
of pyrite,  chalcopyrite,  some  pyrrhotite.  galena,  and zinc-hlende.  Values are  generally  spotty 

In  1852 the first lode-gold  discnve?y in  British  Columbia  was  made at Thetis  cover,  Mitchell 
inlet, on the weSt.coast of aioresl?y  island.  From  this  the  Rudson's  Bay  Company  is  reported 
to  hare  extracted some  remarkably  rich  ore.  This  property,  the Earl$, Bird. has been profitabl-u 
mined in a small  way  intermittently  by  the  present  owners,  who  have  equipped  the  property 
with a small stamp-mill  driven by water-power. Further  protitable  production  is possible if 
carried  out by individuals  using  careful  selective  methods of mining. 

Free gold in  quartz  veins  has  also been  discovered on the old BLae Afule property  nt 
Rootenay  harbour,  west  coast of Jloresby  island,  and a t  Shuttle  island, on the  east coast, from 

east  coast of Graham  island,  some  exploration  and  development  has  taken  place  on  quarts 
which  deposit a small  amount of gold was produced by the owner.  At  the Routheaster, on  the 

veins  carrying  free gold in  association  with  galena,  chalcopyrite, zinc-blende,  'and pyrite, 
occurring  in a wide  shear-zone.  Some  small  rich Shoots and pockets have been  mined from  this 
deposit  by  individuals.  The  property  is a t  present  being  explored  by  the  Kitsault  Eagle 
Silver  Mines, Limited. 

Recommended for intensivc  prospecting is the  area  lying  west of a line  drawn  from  the 
south  arm of Kootenay  harbour  to  Peel  inlet off Inskip channel. The  area east of the  granitic 
contact  behind  Van  harbour,  west  coast of Graham  island,  north of Skidegate  channel, is also 
worthy of intensire  search.  The  area of Triassic  ralcanics  constituting  the  sonth-westerly 
quadrant of Graharn  island  should  also he gone  over  in  detail,  particularly  in the neixhbourbood 
of granitic  contacts  such as esposed  in  the  vicinity of Van  harbour.  These Suggested areas are  
thickly covered with  timber and underbrush  and,  in  prospecting,  creek  exposures  should  be  taken 
advantage of and  free  use  made of the  pan. 

(B.)  T a n  CENTRAL PEKDAKT BELT. 

aud  Portland Canal  Mining Divisions, and a small segment of the Atlin and  Stikine Divisions, 
This  belt embraces  the coastal  and  island  area included  in  the  Bella Coola, Skeen*, Nass, 

roazbly  west of a line  running  north-westerly  from  about 20 miles east of Kimsquit, at the 
head of Dean  channel,  through  Terrace on the  Skeena  river,  the  head of Alice arm, to Stewart 
at  the  head of Portland  canal.  North-n,esterly of Portland  canal,  this  belt,  with  the  esception 
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of a strip 10 to 20 miles  wide  and 60 miles  long. east of the  Internatiotlal  houndars  in  the 
Stikine  Division  and  the  Rainy  Hollow  section of the Atlin  Mining Divifdon, is embraced by 
Alaslcan territory.  The  biggest  proportion of the  belt  is composed of batholithic  rocks  overlying 
and included in  which are many  roof-pendant  and  inclusion  areas of varying size. 

the roof phase of the  batholith  itself,  In  the  nature of this mode of occurrance  high  to  medium- 
Gold mineralization  occupies a low horizon in  the  overlying  roof-rocks, or is confined to 

high  temperature  conditions  prevailed  during  ore-deposition,  and is reflected in  types of minerali- 
zation  suggesting a generally  diminishing  temperature  condition  from  west  to east. 

Primary  free gold  occurs  sometimes in  this  belt,  but is not  tspical.  Generally,  and 

alteration zone of the deposits, and  is  resultant  from  the  alteration of gold-bearing  sulphides. 
particularly  in  the  southerly  section of 1.he belt,  native gold is confined to  the oxidized or 

Broadly,  three  types of gold-hearing  minernlization  typify  the  belt :- 
(1.) High-grade  auriferous  pyrite,  sometimes  with  minor  quantities of intimately 

and sometimes  shear-zones in  dioritic roclrs of the roof phase of the  batholith 
intermixed  chalcopyrite, in  quartz Teins, occupying  cooling-contraction  fissures 

itself. 
This type is represented by  occurrences  on the IIunter group,  Khutze River area;  Surf Inlet, 

Eagle, l'risie (Surf Poiut) ,  I.X.L.,  and possibly the Conper Coi+~ groups,  Porcher  island;  Ralum 
Wells, Cordilla, and  other  groups,  Princess  Royal  island ; Rozoe group, Pitl: island; Eddg  Pass, 

Lalxe Mines,  Limited;  Iiitsumgallom  lake, St. Pafkl, Gold Altb, and  other  groups,  Thornhill 
mountain  near  Terrace,  all  in  the Slceena Division ; Xi-Xatal l io ,  Marmot  river,  and Mavflower 
group, Portland  Canal  Division;  and  the Gold Cord group  in  the  Rainy Hollow section,  'Atlin 
Division. 

reins are generally  narrow and 1enticuls.r with  Short high-grade  ore-shoots.  Small-tonnage 
In  these  deposits raloes up  to over 6 oz. of gold  to the  ton occur. The  contraction-fissure 

profitable  production from  these  is possible at handy  locations,  with  the  inauguration of 
economically  conducted  selective mining  operations by individuals,  leasing  syndicates, alld 
small companies. The  shear-zone  type,  such as the deposit  originally  mined at   the  Belmont- 

tonnages. 
Surf Inlet mine, is of greater  dimensions  and  continuity  and  possesses  potentialities of larger 

The  area  embracing  this  belt  is  practically unprospected  for  this  type of deposit.  The  type 
shovs a decidcd  localization at the roof mnrgin of the  batholith,  particularis  in  areas of diorite 
and especially  localities of roof-roclc absorption by the  batholith.  They shonld be prospected 
for  in  these  tsnes of rock in  the neighimxrhood of roof-pendants.  and  emecially  where  there 
has h e n  a late  injection of granitic rod: as indicated by the presence of wgmxtite and aplite 
dykes.  Such farourable arum are  frequently  erosional depressions 01. emlmymmls  within  the 
batholithic roclis, and  can  thus be readily  distinguished  in  the  aenernl  topography. An immense 
area of the Bella Coola, Skeena,  Nass,  and  Atlin  Divisions is totally unprollpected for  this  type 
of deposit.  Attention of prosDeetors is especially  directed  to  the Pitt  Island,  Princess  Royal 
Island,  Rhutze  Inlet  and  Khutze  River,  and  Porcher  Island  areas. 

(2.) High-grade  eogim  ores  with  appreciable gold  values,  with  which  is  sometimes 

These  deposits  are  restricted  to pegmat.ite Bykps, and  to  quartz  reins possibly clos6ly related 
to pegmatite  injections,  occurring  in dioritic! rocks of the  batholith.  High-temperature  conditions 

cocite,  covellite,  and  pyrite.  Native  fold  sometimes  occurs as  a product of alteration  from  the 
accompanied  the  mineralization,  which  consists of gold-bearing  Chalcopyrite, bornite,  chal- 

fold-bearing copper  ores. The Western Copper deposit,  Rhutae  river,  represents a gradation 
f rom  tme (1) to  type (2) of this belt. The  Drum Lnnlmon deposit  rcuresents  the  typical 
aspects of this  type. 

Mineralization of this  type  occurs  in  short  shoots  and  erratic,  bunchy  distribution.  If 
attaclced  in the  right  way by individuals,  small  symlicates, or economically constituted  small 
companies,  using  careful economy and selective  methods of mining,  profitable  small-tonnage 
production is possible. 

associated  richly  auriferous  pyrite. 

(3.) Gold values  associated  with  more  or less pronounced  lead,  zinc,  copper  mineral- I 

These  deposits occlir  in quartz  veins  and  small replaced  sheared zones  in the roof-socks o f  
pendant or inclusion areas  within  the  batholith  towards  the  easterly  border of this belt. They 
prohably  represent  metallic  differentiate  depositories  from  cupola  phases of the  batholith  in 

ization. 
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a thick or high  covering of roof-rocks. A condition of medium-high to moderate  temperature 
prevailed  during  mineralization.  Gold-bearing  mineralization shovs affinity for roof-rocks of 
either  slaty,  argillaceous,  or  andesitic  character.  Although  crystalline  schists  (in  Part  altered 

a wide  pendant  and  inclusion  distribution  in  this  bclt, it is observed a s  a remarkable  fact  that 
sediments)  and  limestones of the  Prince  Rupert series (Triassic  to possible Carboniferous)  have 

no  tendency  to gold metallization  occurs  in  them;  in  fact,  they  seem  to be  decidedly  uncongenial 
to  concentrated  gold-value  deposition. 

Mineralization  consists of galena, zinc-blende, pyrite,  some  chalcopyrite  and  Dyrrhotite. 
Gold is probably  associated  with  pyrite,  but Shows accentuation  where  galena  and zinc-blende 
a re  present.  Native gold  sometimes  occurs, but  is  not typical. 

Alice groups in  the Maroon Mountain-Kitsllmgallum  Lake  area,  Skeeua  Division: St. Paul and 
The type is  represented by the Muloua, Lake Bhore, Bluck Wolf, Hawk; Bear, Cold Cap, and 

La Libertad groups,  Thornhill  Mountain  area,  Terrace, SBeena Division; Colslceish and Elkborn 
groups  in:the  Observatory  Inlet  area,  Nass  Division; Pedro  Ceorqia group  and Georgia  River 
Gold Mines, Limited,  Georgia  river,  Portland  Canal  area,  Portland  Canal  Division. 

The  veins  are  characterized  generally by good horizontal  continuity,  but  with  an  inclination 
to  lenticular  structure.  Vertical  continuity is possibly  dependent on the  thickness of the 
uneroded roof-covering.  Commercial-grade  mineralization  is  characterized by generally  short 
shoots. This type of deposit possesses the possible  potentiality of small  to fair tonnage 
production, if attacked by  ecohomically  constituted  companies  using  skilled  methods of explora- 
tion  and development. 

worthy of prospecting  for  the  discorery of deposits of this  type,  as  is also that   par t  of this  belt 
The  pendant area lying  between  the  Kitsault  river,  Hastings  arm,  and  the  Georgia  river is 

in  the  Stikine Division adjacent to'the International  boundary. 

(C.) THE EASTERN COXTACT MARQIN BELT. 

This  belt  embraces  the  eastern  contact  margin of the  Coast  Range  batholith for a width of 
from 30 to 50 miles east of belt ( R )  to about  latitude 69' north at the  junction of the Sloko 
and  Taku  rivers.  Northerly of this area the  Coast  Range  batholith plunges, and  the  area  merges 
with a series of outlying  satellites  which is embraced by belt  (D).  Included  in  this  belt is a 
small  strip of the  easterly  side of the  Bella Coola  Mining  Division, the  easterly  half of the  Nass 
Division,  practically the  entire  Portland  Canal Division, the  westerly  side of the  Stiliine 
Division up to belt (B),  and  the  westerly  side of the  Atlin  Division to the 59th  parallel. 

and offshoots of granodioritic  rocks, satellitic to the  Coast  Range  batholith. Deposits  occur 
The  belt is generally Composed  of sedimentary and volcanic  roof-rocks  with intrusion-spurs 

generally  in  quartzose  replacement zones,  shear-zones, and  sometimes  in  quartz-filled  fissure- 
veins,  generally  always  with  some  calcite,  siderite, or other  carbonate  gangue.  The mode of 
the occurrence  signifies  appreciable possible tonnage,  and  the  belt is consequently the  most 
important  in  the  district  from  the  aspect of production. 

Conditions of temperature  and  pressure,  dependent  on  structure  and  horizontal  deposition, 
have been important  infiuences  on  the  character of mineralioation,  which  displays a wide  diversi- 
fication. As with  the  other belts, effects of erosion a re  of prime  importance  from a n  economic 

,aspect.  Nztire gold  occurs, but is not  typical of the belt.  Where i t  does  occur as typical of 

deposition. gooverned by structure  such perhaps as cupola  association,  combined with some 
snme drrosit  its  distribution  is  extremely erratic, and its presence is probably due to horizontal 

geochemical factor  not  get estahliuhed.  Generally,  gold  values a re  associated  with  metallic 
sulnhides  either  in a state of r e m  fine merhauicil  misture or uossibly  colloidal or chemical 
rombinati?n.  Snstnined  ore-shoot  concent.rations  display an  affinity for  andesitic flow-rocks 
and  are  zenerall? snh(1uerl by the  andesitic  clastic  type. 

Brnnd1.v classified, four types of, gol(I-hearing  mineralization are  characteristic of this 
belt :- 

(I.) Xatire gold in  quartzose  replacement ~ o n e s  or  in  quartz  reins  and  stringers,  or 3 

compounding of both,  nssoriated  with  minor xiuc-lead sulphide  mineralizatiou, 
with  pyrite,  pyrrholite,  and  some  chalcopyrite  and  low-grade  gola  values,  occurring 
in  andesitic  tuffs and flows and  sometimes  in  argillaceous  rocks. 

This  tsne  is  renrcsented by the Biv lfisaou?i. rildcora. and nossih1T' other zrouns in  the 
upper Sa:mon Rirer  area,  Portland  Canal  Dirision.  In  there  the motle  of  OCcUrrence seems  to 
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differ  from  type (2) of this  belt,  in  that  an  abundance of tuffaceous  rbcks is present,  tempera- 
ture  characteristics seem to  he  increased,  and  quartzose  replacement  is  comparatively  subdued. 
I n  'the  Stikine  Division the mode of occurrence of gold-bearing  qllartx  veins  and  stringers  in 
argillite on the Luclcy Strilca group,  situated on the right  bank of the Stilcine river, 2 miles  south 
of Jackson's  Landing,  can  he  correlated  with  this  type. 

occurrence, and  aspects of localization  appear  to  represent a gradation between  type (3), the 
In  this type,  mineralization  is  hunrhy,  (lispersed,  and  very erratic. IPhe character, mode of 

easterly  extremity if the  (B) or pendant  belt,  and  type (2) of the ( C )  or eastern  contact belt. 
Possibly the  type  represents a deep  higher-temperature minerali!&ation  horizon of cupola areas 
of the  immediate  eastern  contact or  apes of the  hatholith.  This  type of deposit has a possible 
potentiality of, either  large-tonnage  low-grade  operations  or  small-tonnage selectively-mined 
prorluction. 

(2.) Gohl values  associated  with  pronounced  silrer-lead-zinc  sulphide  mineralization, 
Nith  pyrite,  pyrrhotite,  and  some  chalcopyrite,  occurring  in  replacement  and 

This  type  has so f a r  proved the  most  important  from  the  standnoint of production. It is 
sheared zones in  andesitic rocks. 

represented by Pwmci~f-, 23.6'. Silver, P!wnbier Eatorsion, Woodbine, Premier nordei-, Salrltan 
Gold, and  several  other  groups  in  the Salmon  River  area of the  Portland  Canal Division. 
In   the same  Division a somewhat  subdued  gold-value  tendency  accompanied hy more  accentuated 
hase-metal  association  occurs  in  argillaceon~  rocks of the  Bitter Creek area on the L.L. 8 H .  

groups  possess  features  that  correlate  them  with  this  type.  In  the  Stikine  Division  the Glmora 
and 1Vindsor groups. In  the Alice Arm  area, Xass Division, the Kitsault Eiver and Homestalce 

and King groups,  situated on the  north slope of Glenora  mountain  about 7 miles  westerly of 
Telegraph  creek,  can  he  included  in  this  type. 

An extensive  area of  No, 1 District conducive to  the deposition of this  type of deposit is 
still unprospected. Paroured  localities  vould  he along the  eastern  contact of the Coast  Range 

granodiorite  or  granitic  rock  as offshoots from  the  main  batholith. In  this connection  attention 
batholith,  especially  those  areas of andesitic flow-rocks into which are injected  small  spurs of 

Division,  and  the  continuation of the Salmon  River  contact  area  through  the TJnuk and  Whiting 
is  particnlarls  directed  to  the UDPCP I(itsau1t River area mest of the  Kitsault  glacier,  Nass 

River  drainage-basins. 
(3.) Gold values  associated  with  pronounced  chalcopyrite-pyrite-sphalerite  dissemi- 

nated  mineralization  with  minor  quantities of galena,  occurring  in  qunrts- 

Thcse  deposits are tgpified in the Dfanville and I'1~18equah Chief groups, Tali" river, Atlin 
carbonate-barite  replacement  shear-zones  in  andesitic  tuffs  and  lavas. 

Division. The  ores of these  denosits  assay  about : Gol& 0.12 to 0.2 0% to  thc  ton ; Silver, 2 to 
7 0%. to  the  ton ; copper, 1.5 to 5 per  cent. ; zinc, 5 to 15 per cent. The gold is prohably  associated 
Nith  the  pyrite  or chalcopyrite. The ore-bodies a re  medium to low temperatnre  deposits 
occupying  a comparatively  high  horizon  in  the  roof-rocks  ahorc  the  plunging  batholith  contact, 
and  probably  represent a gradation  facies betm-een the  eastern  contact hdt  (C)  and  the  interior 

gold  ore. 
satellite  belt (D) .  This  type  has possible potentialities of appreciable  tonnage of complex 

(4.) Gold values  associated  with  antimony,  arsenic,  awl  iron  sulphides,  with  very  minor 

ment  shear-zones  in  andesitic  lavas. 
quantities of copper, lead,  and  zinc  mineralization.  in  quartz-carbonate  replace- 

and possibly other gPollps situated  in  {he  Taku  River  area, Atlin  Division. The  deposits  are 
This  type  is  represented by the lVhiteu?uter, Silver B i d ,  Golderr Star, 'Mineral drourrtain, 

probably of low-temperature  origin occupying a high  horizon  in  the  roof-rocks  above  the 
batholith. 

Sulphide  mineralization  is  not  pronounced,  and i t  would  seem that  the gold values  are 
partially  aisociated Nith finely  divided  acicular mispiclrel crystals, possibly also with  some 
of the finely  divided wri te .   and also in i finely  divided free state. Ilhe mode of occurrence 
and  character  approaches  more  nearly that  of the  belt ( I f )  interior  satellite  area  and ore-bodies 
of this t m e  may possibly  he found ill tha t  belt. They  probably  represent a still  closer  gradation 
into  belt (D)  than shown hy  type (3).  

The  aren  from  the 59th parallel to the  Whiting  and  Unuk  rivers, which i s  practically virgiin 
ground,  should  he  favourable  for  the  discovery of similar ore-bodies. 
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(D.) INTEXIOE SATELLlTE CONTACT MAEGIN BELT. 

This  belt  embraces  the  Stikine  Division  east of a line  drawn  from  about Echo lake  to 

59th  parallel  and  east of Rainy HOIION Section. It is geologically characterized by a thick 
Telegraph  Creek,  the  entire  Liard  Division,  the  Atlin  Division  east of belt (C) ,  north of the 

covering of roof-rocks  varying  from  probably  pre-Cambrian (Yukon series)  to  Tertiary  aud 
Recent. Numerous  granodioritic  and  granitic  satellites  (alkali-siliceous) are intrusive  into 
the  formations  up to probably  slightly  later  than  Lower  Cretaceous. 

Gold-bearing  deposits of this  belt occur  geuerally  in  quurtz  and  quarts-calcite  veins or 
quartzose-carbonate  replaccmeut xones in  Jura-Cretaceous  shales,  slates, greywaclces, andesitic 
tuffs,  amphibolites,  hornblende-Schists,  hornblende  diorite,  and  magnesian  rocks. The  quartz 
of the  gangue is milky,  well  crystallized,  sometimes  drusy or vesicular,  oceasionaily  banded  and 
Nith comb structure,  and  in places  markedly  chalcedonic  in  texture. 

Mineraliaation is typified by  native gold, with gold telluride  in places, associated  generally 
with  subdued  galena,  pyrite,  chalcopyrite,  and somk tetrahedrite  mineralization.  The  deposits 
are probably of intermediate  to low temperature  origin,  occurring at  a high  horizon in.  the 
roof-rocks abore the main  batholith-mass  and  in  prosimity to mhat  are probably the cupolR 
aYeas of granitic satellites of the deeply  buried  main  batholithic  mass. I n  the cited  areas n wide 
distribution of quartz  reins occurs, especially in  those  sections  characterized by  placer-fold 
deposits,  and are  -probably the lodes from  which  these  placer  deposits  originated.  Although, 
on account of the long  process of erosion and Concentration TThich has  resulted  in  these  placer 
deposits, it  is  not  essential  for  the lodes  from  which  they  originatcd  to  have  originally  contained 

Although  generally  the  present outcr,ops of these  veins may  only contain  low-grade  and  sparse 
commereial xold values,  it is also  not'  improbable  that in some sections or horioons they did. 

gold  values,  and a s  some  indications of free gold ha re  been found in  thcm,  it is not  improbable 
that -4th further  investigation  and  prospecting  with  systematic  sampling,  commercial  shoots 
may  be  found  in  them  along  the  present  outcrops  and  along  some  dceper  unexposed  horizons of 

commercial grade  are  characteristic of many lode-gold deposits in  various parts of the world. 
their  rertical projection. Barren  nnd. low-grade  ore horpeons intervening between horizons of 

Two  types of ore-deposit  occur  in  this  belt :- 
(1.) Native gold and gold telluride  with  some  pyrite,  occasionally  some  allemontite, 

This  type is represented by the Engineer,  Qlnaner, Ifirklasd, and Happg SaZZiearr groups, 
all  Situated a t  the  soutll  end of Takn  arm.  Tafish lake.  Atlin  Division. 

The gold occurs  in  pockets a n i  small  shoots  generally  in  the  form of very  thin  scales,  thin 
leares, fine dendritic  forms,  and  sometimes  peppered  through  the  quarts  in  tine  grains.  Cairnes 
has specified the  fold  telluride as probably  mainly  calaverite.  The  wall-rock  is slate, shale, 
and  in  the  case of the Iiappg SuZlivan. That   is  probably an  altered  watcr-lain tuff. In  the 

hution. 111 the  brecciated  replaced  shear-zone  type a generally  low-grade gold tenor  prevails. 
Small quartz  veins  and StYingerS some  Tery  rich  small DOClretS  of ore occur in  erratic  distri- 

the  small  veins,  but a possible mill-grade  potentiality of this  and  adjoiniug  properties  from  the 
From  the Xngineer a limited  tonnage of rich  ore  has been mined and shipped  from  pockets  in 

large  replnced Sheal"zoneS has not  yet been proven  and still remains  to  be  adequately  cxplored. 
(2 . )  Native gold in  quartz  veins  with a very  subordinate  accompanying  mineralimtiou 

The wall-rock of this  type  is  generally  hornblende-schist,  hornblende  diorite,  and  magnesian 
rocks that   are  possibly altered  volcauics.  The  gold  occurs  generally  in  erratic  distribution,  with 

pronounced. The  reins Tars' in  width  from  about 1 to G or 8 feet. 
a tendency to  sometimes form Small  ore-shoots  where  the  sulphide  mineralization  is  more 

The  type  is  represented by the White Moose, Rupert, and B i g k o m  groups, situated  on  the 
Nest  side of Taku  arm,  Tagish  lake, Atlin  Division, and  the Imperial, TVAite Star, Lake View, 
Rosadle, and Hudson Bag groups, situated  in  the  Pine  Creek valley near Atlin,  Atlin  Division. 

aspects  are  generally  still  undetermined.  Some of them  possess characteristics  indicating 
Very  little  exploration-work  has been carried  out on this  type of deposit  and  their cconomic 

possible small-tonnage  mill-grade  ore  operations  and as sucll a re  mrorthy of further  eqloration. 
In this  respect  the  attention of examining  engineers is, for  instance,  directed  to  the Imperial 
group,  which at least warrants a complete and closely  spaced systematic  sampling. 

and  practically a total  absence of other  sulphides. 

of .lmrite,  galena,  chalcopyrite,  and sonle tetrahedrite. 

. 
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The  bulk of the  area embraced by the  belt  (D) is entirely  unprospected for lode-gold 
deposits. This  is  perhaps  due  to  activities being  concentrated on  placer-gold operations  in 
the  belt  areas  and the absence of adequate  transportation  facilities  for  lode-mining at the Lime 
nttcntion was directed  to  placer deposits. Transportation  facilities  have been markedly 

varying  from  stringers to several  feet in  width,  and  also mineralized  shear-nones of appreciable 
improved  since  then  and are  steadily advancing  from year  to  year.  Numerous  quartz  veins 

width,  occur  in  the  known placer-gold areas  and will  probably  also  be  found  beyond  these areas 
of the  Atlin,  Stikine,  and  Liard  Mining  Divisions.  For  reasons  already  referred to, it should 
not  he  taken  for  granted t h a t  these  auarts  veins arc entirely  harren or ION grade  throughout 
their  outcrop  exposures  or at lower  horizons.  Even if gold is  not visible to  the eye, it may be 
present  in  commercial  quantities  in  an  extremely  fine  state of division that  will only  be 
discovered  by  systematic  panning or sampling.  Although in  the  nature of the occurrences 
papshoots of gold may be small  and  erratic,  yet some of sufficient extent  may be found  to  make 
profitable  mining possible. These  veins  and zones warrant  systematic investigation. 

The  estensire  cited  areas of this  belt offer one of the  hest  virgin  territory  opportunities 
$1 the  district  to  the lode-gold  prospector.  The  attention of proSpector~1 is especially  directed 
to  the  easterly  and  westerly  contact  areas of the  Cassiar  batholith.  This  batholith  cuts  through 

the  drainage-basin of Thibert  creek,  and  its  easterly margin a t  about  the  south  end of Cotton- 
the  belt  with  its  westerly  margin at approximately the  north end of 13ease lake, paralleling 

wood lake on the  Dease  river,  paralleling  the  drainage-basins of the Cottonwood river  and 
McDame creek. These  drainage-troughs  and  that of the  Eagle  river  which  dissects  the  Cassiar 

'batholith  from  south  to  north  to  the  cast of Dease  lake  would Seem to afford the  best  access 
to both  these  contact  marrins.  The  pendant  and  inclusion  areas  lying  in  the  interior of this 
batholith,  some of which  appear to be of appreciable  dimensions,  also  warrant  intensive 

veins  and mineralized  shear-structures of the McDame  Creek area, particularly  those of Quartz 
prospecting. The  attention of prospectors is also  especially directed  to  the  numerous  quarts 

creek. In  the  latter  area a m%e shear-strncturc  containills Sparse pyrite  and  acicular  mispickel 
mineralization  was  grah-sampled by the  Resident  Engineer  and  assayed: Gold, 0.1 0%. to the 
tan:  silver, 0.1 O E .  to  the  ton:  arsenic, 3.6 per cent. This  is  an  interestinq  indication.  Pannings 
made by a local  prospector  from  quartz  rein-Soat  also showed  a rich  content of free gold. The 

warrant thorough  prospecting. 
upper  rcaches of the  Quartz  Creek  and  Trout Creek  troughs of the McDame  Creek area also 

LODE-GOLD PRODTJCTION AND MI.P\'ING. 

Thetis cove (blitchell  inlet) on the west  coast of Moresby  island,  Queen Charlotte  islands. 
Lode Cold was first discovered in  the North-m'estern Mineral  Surrey  District  in 1852, a t  

This  discovery  also  has  the  distinction of being the  first  chronicled  discovery of lode  gold In 

on  this deposit and some very  rich  ore m,aS produced  from  open-cuts on  r:mnll shoots  in n small 
the Province of British  Columbia.  The first lode-gold mining  in  the  Province  was  carried  out 

according  to  accounts  it mlas eomparativcly  appreciable  and  ceased  when  these  pockets  had been 
vein by the  Hudson's  Bay Company. Reports  vary  regarding  the  amount of gold  recovered,  but 

" gophered " out or the  cuts flooded by tide-water. In  recent  times  this  deposit  has been mined 
Spasmodically in a small  way by individuals  and  some gold  recovered. 

The  first  impetus  to  important lode-gold mining  operations  in  the  tlistrict  came  with  the 
discovery of the Prem4er mine in  the  Portland.  Canal Mining  Division  about 1909 and  the 
inauguration of profitable  production  from  this  property  in 1918. Since that time a total of 
1,870,411 tons of ore  yielding 1,007,621 oz. of gold and 26,969,570 oa. of silver has been produced 
from  this  property,  and  over L;16,000,000 in diridends  disbursed  to  the  shareholders of this 
company. This mine has  for a number of years  held  the  position of the largest  producer of 
gold in  the Province. 

development of likcly  prospects  has been active.  Although a s  yet  nothing  comparable  to  the 
Since this development,  search for gold-deposits has been intensified and  esploration  and 

richness  and  extent of the Premier dcposit has been discovcred,  and imporhnt lode-gold groduc- 
tion  in  the  district  has come  solely from  this  property,  other  promising  prospects  that may 
eventually be brought to the  stage of prolitable  production  have been discovered. TYith improve- 
ments  to  transportation  facilities  into  formerly  inaccessible  regions,  advances  in  technical  aids 
to prospecting,  esploration,  mining  and  metallurgy,  advances  in geological  knowledge regarding 
gold-ore  deposits,  their  nature  and  association of occurrence, and  the pronounced  trend  towards 
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in  the gold  produetion from  that Division.  However, as  these  ores only  contain  about 0.005 oz. 
gold to  the ton, from 1918 on, when  the Premier mine  came  into  production, the influence of the 
Hidden  Creek gold-output,  although  appreciable,  is a proportionally  small  amount of the whole 
output of the  district. 

The influence of gold-output  from  the Surf Inlet mine,  operated  on a large  scale by the 
Belmont-Surf Inlet Mines,  Limited, from 1017 to 1026, is notcd in the produetion  credited  to 
the Skeena  Mining  Division for  those  years.  The  marked  influence of gold-output  from  the 
Premier mine is  noted~in production  credited to the  Portland  Canal  Mining  Division  from 1918 
to  the  present time. 

It Wil l  he  noted that  the  first  appreciable lode-gold. produetion  in  the  district commenced 
in  1913 With an  output of 1,355 02. from  the Engineer mine,  Atlin  Mining  Division,  which 
property  produced a fair  amount of gold to 1917, and  again between 1925 and 1028. 

With  appreciable  production commencing from  the Premier mine  in 1918, however,  increased 

mining,  exploration,  and  prospecting  has been  continuously  extended. 
attention  has been attracted  to  the lode-gold potentialities of the  district,  and  the scope of 

During 1931 lade-gold  production of the  district  shows a slight decline, due  to a lowered 
output  from  the PTEmiEr mine  owing to  slightly lou-er-grade  ore. 

Owing to  the world  depression  prevailing  during 1930 and 1931, B decided  impetus  in  the 
search  for  profitable lode-gold deposits  has  materialized,  and  exploration  and  prospecting  has 
been active  in  this  district.  With  the  continued  improvement of transportation  facilities by 
the  Department of Mines and  the  Department of I'uhlic  Worlzs, favourable  areas are being 
gradually  brought  within  the  reach of prospectors and  within  the  operating scope of lode-mining. 

well  sustained,  and  exploration  activities on several  properties by  sound  companies  holds  promise 
During  the  trying  depression  period of 1931, lode-gold production from  the  district  has been 

of additional gold-producers. Several of these  activities  carried  on  during 1931 are  of special 
interest. 

In  the  Portland  Canal Division,  operations at the Premier mine,  although  curtailed by one 

discovered  on the  upper levels,  including a promising  offshoot  lateral  to 41% stope. The B.C. Silver 
day a week, have been sustained. Some  new  ore-bodies lateral to the  main ore-zone have been 

ore-bodies  have been resampled  and  their  contained  ralues verified. 'Ilhis may possibly lead  to 
a more  certain  aspect of the  active  and productivci operation of this  property.  The  energetic 
and  systematic  exploration of the Big :Uissouri by the Consolidated  Mining and  Smelting Com- 
pany of Canada  has been  ceaselessly  continued,  with a view to overloolring no  possibility that  
may  lead  to  the  successful  development of either a large-tannage  low-grade or a medium-tonnage 
medium-grade  producer. The gold tenor of the  indicated ore was sampled on a large scale with 
a  100-ton mill  erected on the  property,  and at the conlpletion of this a campaign of further 
diamond-drilling  was commenced for the  purpose of proving c0ntinuit:y and of correlatine  the 
possible  commercial  aspects  indicated by this  sampling. On the Unicorn property,  adjoining  the 
Big dlissouri, underground  .exploration of a deposit  similar  to^ that  of the Big Miissourt was 
continued by the Unicorn  Mining  Company,  Limited.  Diamond-drill e:xploration of the Salmon 
Gold gIOUB by the  Premier Gold Mining  Company NaS also  undertaken  towards  the Close  of the 
season. This  was  cnrried  out by twelre  short  diamond-drill  holes,  with a portable  equipment. 
Operations  were  suspended at the  freeee-up  and it is  understood  the  option  by  the  Premier 
Company has been relinquished. It would  seem,  however, that  the  nnture of this deposit and 
the  values  indicated  warrant at least some further depth-drilling.  In  the  IJnuk  River  section 
some  further prospecting has  resulted in  discoveries  carrying  interesting gold  values. A greater 
and more  concrete  interest  in'  this  section  is becoming evident,  and, it is hoped,  may  lead  to  the 
opening-up of this  promising  belt by the provision of transportation  facilities  in co-operation 
with  the  Alaskan Government. 

Eagle  Silver Mines, Limited,  has continued.  Towards  the close of the  year  encouraging gold 
In  the Queen Charlotte  nivision  active  exploration of the Southeaster group by the  Kitsault 

level of this  property.  Further  discoreries of encouraging gold values  are  also  reported  from 
values  and  vein-widths  were  reported to have been encountered for  the first time on the 100-foot 

the  west  coast of Moresby island  by R. IC. Larson, of Prince  Rupert. 

the l l s s t e r  and Western Copper groups  in  the  Iihutae  River  area  and  the Ssrf Point and Eddf, 
In  the  Skeena Division further  work  was  carried  out  on  the  auriferous  sulphide Ireins of 

Pnar Fmups On Porrher island.  These  properties  hnve  potentialities of possible small-tonnage 
profitehlr  production. It is hoped recent  activities  may  lead  to  the  correct  and  conservative 
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apnraisal of these  potentialities that mill  remove‘the  handicap  hitherto afflicting this tgpe of 
deposit and  result in production from them. 

In  the  Stikine Division further prospkcting of the Lucky  Strike group  was  carried  out by 

and  in the region  towards  the  headwaters of the  Chutine  (ClearkTtter)  river  several  recon- 
the  Rarrington  interests.  General  prospecting  was  also  more  active  in  the  interior  sections, 

naissance  espeditiom  have  resulted  in  the selection of favourable  territory that mill be 
intensively  prospected  during  the coming  season. 

In  the  Liard Division  interest  in  prospecting  for lode-gold deposits  is  being  aroused,  and 
on the Keystone group,  in  the  Thibert  Creek  area,  Homer  Ficklin, of Porter  Landing,  reports 
encouraging  gold 1-alues in a zone of quartz  stringers.  In  the McDame  Creek  area  some 
superficial  prospecting of the  many possible  gold-bearing quartz  veins  has  also been carried 
out  and  resulted  in  encouraging  indications. In  this Division  some  prospectors  have also 

prospecting. 
undertaken  extensive  reconnaissance  expeditions  and  selected  faTourable  areas  for  intensive 

In  the Atlin  Division  some further worlc was  carried ollt  by the  owners  on  the Imperial 
and IIz‘dson Bay groups,  Atlin  section, tha t  should  materially  facilitate  their  appraisal by 
examining  engineers. In  the  Rainy Hollow  section further  prospecting of the Gold Cord group 
was  carried  out by”Wil1iam Bunting  and  additional  veins discovered. In  the  Taka  River section 

ing  groups by Noah  Timmins,  Ineorporated,  has  giren  encouraging  results,  and  may  lead  to  more 
an energetic  campaign of diamond-drilling  exgloration on the IVlLiteWater and  several neighbour- 

extended  exploration of these  properties  during  the  coming  season. In  the  same  area  the 
Alaska  Juneau Gold Mining  Company again  entered  the field late  in  the season,  and COmmenCed 

be continued  in  the 1032 season. On account of these  activities  constructive  prospecting  in  this 
surface  exploration of the Silver Bivd, Golden Stay, and Mineral  Mountain groups.  which  will 

area has been stimulated  and  the  chance  for  further discoveries is consequently  improved. 
The  activity of examining  engineers  during 1031 indicates  that  the lode-gold potentialities 

taken  up  for  exploration by technically  and  financially  sound  organizations. 
of the  district  are being  more  generally recognized and discoveries of interest  will be readily 

LODE-GOLD DISTRIRlJTION  IN  MINIKG  DIVISIONS. 

The  North-western  Mineral  Survey  District  comprises  Bella Coola,  Queen Charlotte,  Skeeua, 
Nass  River,  Portland  Canal,  Stikine,  Liard,  and  Atlin  Mining  Divisions. It embraces  the 
Pacific drainagearea .of the  Province from Seymour  inlet  to  the Yukon boundary  and  all of the 
Arctic  drainage  area of the.  Province  north of the  Peace  rirer  and its boundaries. In  these 
Divisions an  area of approximately 125,000 square miles is embraced. 

following data,  sections of the  rarious  Divisions  are enumerated us follows:- 
For purposes of geographical  clarity  regarding the location of rarious occurrences, in  the 

Bella  Coola  Mining  Division. 
Queen Charlotte  Mining Division-Graham Island  section; Moreshy Island section, 
Slieena  Mining Division-Coast section;  Kitsumgallum  Lake  section : Lakelse  section. 
Nass  River  Mining Division-Observatory Inlet section ; Kitsault  River section. 
Portland  Canal  Mining DivisioIl-Georgia River  section ; Marmot-River  section ; Bear 

River  section ; Salmon Rirer section ; Unulc Rirer section. 

Liard Mining Division-Dease Lake  section;  Dease  River section. 
Stikine  Mining Division-Stikine River  section. 

Atlin  Mining  Division-Taku River  seclion ; Rainy Hollow  section ; Atlin Lake section. 

distribution,  type,  mode of occurrence,  location, and  source of information  regarding  them, 
For convenient  reference  regarding  the  rarious lode-gold properties,  deposits,  their  belt 

these  data are summarized  in  the  following table:- 



. . . .  .. .~ . 

Section. 

....... 

.......................... 

Geolosieal Survey 
of Canada and 
othor Reports. 

B 1, 2, 3, accessible to seaboard : 
low costs. c 1, 2,  partly aeees- 
sibie to seaboard by road and 
t ra i l ;  partly remote; costs 
moderate t o  high; small to 
appreciable tonnage 

B 1-3 ; C 1, 2 Very little Ixosgeet- Very little prospecting ................. 
ing in this area 

1878. 1857; Sum  Rep., 
1913, 14: >:em. 88, 
1916 : C.M.I., 1910. 

A .................... Early Bird (I.)  ..... 
Blue X u 1 0  (I.) j Shuttle Is. (1.) i 

h .................... Solltheaste~ (E.D.) Graham I d a  1913, 10, 29-31 ...... nd 

... I Ditto. B 1 ................ surf Inlet ( I . )  ...... 
Wells (1.1 
Cordilla ( I . )  

! 

Aecessible to seaboard; low 1017-23, 30 ............. 

company ; appreciable sroduc- 1922 
costs ; appreciable tonnage ; 1920 

tion from Surf Inlet 

Narrow qnartz veins in quart? In gart accessible to seaboard; 1080 ........................ 
dioritic and batholith roof- moderate  costs, when neeessible 1917,19-26,27-30 
absorption rocks : auriferous to ocean ; small tonnage ; small 1919.29,  30 
pyrite, Some chnleoDyrite ; Short 

production Shoots ; high gmde 
1923,aO companies,  Syndicate8 ; Wme 

1930 
1925, 29, 30 

1330.31 

Coast .................. B 1 ................. Eddy Pass (E.) ....... 

Eagle (E.) 
Sure Point  (E.D.) 

I.X.1,. (E.)  
Rowc (E.) 

Hunter (E.) 
Copper Coin (E.) 



 coast.^ ............... B 2 ............... 

Kitsmngallum  B 3 ............... 
Lillie. 

R 1  ............... 

Lakche  Lake ..... B 1 3  ........... 

- 
Properties.* 

3Iay0la (E.) ....... 
Lake Shore (E.) 
Black Wolf (1.) 
Kawk (E.) 

Star (E,) ............ 
b. m d  B. (B.) 
Society Girl (E.: 
St. Pau l  ( E . )  
La Libertad (E.: 

Observatory B 3 ............... 
Inlet I. Golkeish (P.) ......... 

Eikhorn (E.) 

SKEENA ILIIPISG DMsIoN-Continued, 

tion I 
Small \to  moderate  tonnage ; 1918 ........................... Sum. Rep., 1923, 24. 

small companies,  syndicates; 1921.25.27,23, 30 
limited  nroduetion:  moderate 1928. 30 
costs; aeeessible t o  C.N.R. at 1920, 23,  30 
Terrace via lake and'rosd 

1024,30 
1920, 28 

1930 

Small tonnage; small company 1924, 2G, 27,28,30 Sum. Rep., 1923, 24. 
01' syndicate;  moderate  costs; 
acees~ible to C.N.R. vi% lake - 
and road 

beees~ible  to C.N.R. : low t o  1926, 28 ..................... Sum. Rep., 1923, 24 
moderate  costs; small to mod- 1928 20. 
erate  tonnage; some produe- 1018.30 
tion from  rich  pockets 19ZS.29.30 

1929,30 

Nnss R ~ E P  N I X I N G  DIVISION. 

Quartz  'reins i n ,  Triassic  sedi. 
ments and wlcanics ; free gold, 

pyrite,  and  chalcopyrite 
some galena  and  sphalerite, 



Kitsanlt River.. 

Homastake (I.) 
Combine (E.) 

veins and replacement zones; LuCb  Strlbe (E.) 
Lugely undereloped; fissure- Bunkcr  Hill (E,)  ...... B 1-3 ; C 1-3 

in  Triassic  sediments  and vel. 
eanies; gnlons, sphalerite, pyr. 

Kitsault  River  (E.) rhotite, Some chalcopyrite 
~- .... . . . . . . . . . . . . . . . . . . . .  ~ 

Georgia River. 

Bear  River ...... 

Salmon River.. 

- 
E 3  ............. 

B 1  ............. 

9 1  ............. 

2 2  ............. 

'1 ............. 
' 1  ............. 
! 1( ?) ....... 

! 2  ............. 

: 1-3 .......... 

Georgia River 

Pedro  GeorgIa(E.) 
(E.D.) 

Bi-Metallic (E.) ...... 

L.L. & H ................... 
Windem 

Big Yisseuri  (E.D.) 
Unicorn  (E.) 
Forty-nine (I.)  

Premier (P.) ........... 
B.C. Silyer (I . )  
Sebakwe (I.)  
"iam:ei xoidei ::.: 
lVoodbine (I.) 
Premier Extenaion 

Accessible to  seaboard VIS road 1917..~ ....................... 
and narmw.gmge milway and 

1925, 27, 30 limited  erploratioh 

1930 trail ;  moderate  costs;  moder- 
1918, 21.28, 30 ate tonnage; no Prodnetion: 

102% 30 

. . . . . . .  ................ 

h-sory  prospecting 
Possible deposits of 
C 2 type - 

* (I.)=Idle: (E.)=Erploriog;  (E.D.)=Emloring Bnd developing:  (P.)=ProducinS. 

1917,22,28-31 

1925,31 

1929, 30 ................... 

................... 
1924,30 
1920, 211 

1917-31 ................... 
1919,23,25-31 

1919-31 ................... 

i919-31 
1919-31 

1927-30 

1923.29,27,29 
1 9 2 7 4 0  

1017-25 
1930,31 

1901,03,11,29,30 

.I Sum. Rep., 1921-23.25 

- 
... 1 

.. 1 

. ... 

I 
.. 1 

. .~ . 

. . .  

1 

- 

Ilem. 32, 132, 159 
Sum. Rep., 1918, 23 

U.S.G.S., Bull. 722. 
Eeon. Geol., Vol. 21 

Ditto 

Ditto. 

Ditto 

Ditto 

Ditto 

J.S.O.S., 1006: u.s 
G.S., Bull. 347. 



" 

section. 

Stikine  River ... 

~ ~~ 

STIXIXE L?~INIXG DIVISION. 

i I I 
Belt.  Properties.*  Character of Deposits. >lining  Conditions  Production, or Potentiklity. 

C 1 ................. Lucky Strike (E.) ... 

C 2 ................. Glenore Icing (I.) ... 

Quartz vein3 and Stringers in 

Small exploration company rite and galena 
Selective tonnage; Syndicate or Pyrite,  pyrrhotite, some sphale- 
tion ; medium-high cost$ ; small Triassic  sediments ; natiYe gold, 

Aeeessible to  river  txansporta- 

Replacement in  Triassic volean- Accessible to  river  transpolta- 
ies ; DyFr1lotite;chaleopyrite tion by trail ; high  costs 

LIARD MINISG :DIVISION. 

1930 ......................... 

Geological Survey 
of Canads and 
other Reports. 

Sum. Rep., 1028, 29. 

Sum. Rep., 1928; 29. 

TBkU River ........ Xanville (fi:.) ......... C 3 ................. 
TUISeaUah ChieP(1. 

................. l i  C 4 Whitewater (ED.)  
Silver Rird (D.) 

B 1 ................. GoldCord ............... 

ATLIX MIKING, DIVISION. 

Replacement  Shears in  Triassic 1929, 30 ................... Comparatively remote ; river 
volcarrics ; pyrite,  ehaleopyrite, 

appreciable.  tonnage; modium- sphalerite, galena, barite 
1923, 28-30 tramportrtion t o  seaboard ; 

high  costs; company 

Shears in  Triassic  voleanies; 1929-31 ..................... Comparatively  remote;  appreei- 
misPiekel, stibnite,  pyrite. some 
nickel-chromium  silicate 

nhle tonnage; river transports- 
tion  to seaboard ; moderately 
high  costs ; eomp~ny 

I 
... I 

1930,31 

1927,  29-31 ............. 

Sum. Rep., 1929. 

Sum. Rop., 1929. 

U.S.G.S., Bull. 699. 



Atlin Lake ........., I D 1 ............ ~ 

m I 

Atlill Lake ........ I D 2 ............. 

Engineer ( I . )  .......... 

White Moose (I.) .... 
Rupert (I.) 
Bighorn (I.)  
Imperial (I.) 
White  Star (I . )  
Lake View (I.) 
Eudson Bay (E.) 
Relief ID.) 

Quarts veins and replacements 
3 7 ;  Sum. Rep., 1921 

Ann. Rep.. 1899; Men 1918,24,25,27,29, Lake and rail transportation to 
in Palacaole to Mesozoic sedl- 

1918, 27.30 high costs montite; rich pockets 
1918, 26 nage ; Syndicate or company ; gold telluride, pyrite, Some alle- 
1918. 25 medium grade; appreciable ton- ments and voleanies; free gold, 

30 seaboard; Selective; Small or 

Quartz  reins in Pnla?oroic t o  
3'7; Sum. Rep., 1921 191.8, 31 tion t o  seaboard; seleetim; &lesozoic voiesnies; free gold, 

1921, 31 moderate tonnage; syndicate minor Pyrite, galena, ehalco- 

Ann. Rep., 1899; Jlen 191R, 31 ..................... Lake, road, and rail transports- 

pyrite, tetrahedrite or company 1918,31 
1918.31 
1918,31 

* (I.)= Id le ;  (E.)= Exploring; (E.D.)= Exploring and developing;  (P.)=Producing. 
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described in  former  reports or on  which  further  important  developments ha t e  taken  place. 
In   the following  descriptions  only  those  properties are  mentioned  which  have  not been 

SKEENA  MINING  DIVISION 

The ore-deposit  on this  group is described in  detail as it is a good example 
Hnnter. . of hype (1) in  belt (B)  and  well  illustrates  the  roof-absorption  phenomena 

of this type. The  group of twelve  claims is owned hy C .  W. Meldrnm  and 

KHUTZE RIVER, S K E E N A  U.D. 

\ 

associates, of Vancouver.  and  the  property is being  explored  by  Vancouver  interests.  Very  little 
development  has been carried  out so far,  as operations  have  been  practically  confined  to  trail 
and  camp  construction.  The  property is Situated  about 8% miles  up  the  North fork of the 
Khutze  river,  and  about 13 miles  from  seaboard at the  head of Khutze  inlet,  about 100 miles 
south of Prince  Rupert. 
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The  ore-deposit  consists of narrow  and  erratic  quartz  veins  mineralized  with  high-grade 
gold-bearing  pyrite in  erratic  and  lenticular  distribution,  in a country-rock of differentiated 
biotite  quartz-diorite  intruded by granitic  injections, a t  a top  horizon of the once  deeply  buried 
Coast  Range  granodiorite  batholith. 

The  Khntze  River section is  situated  in  the  heart of the Coast  Range  granodiorite  batholith. 
Biotite  nnd  biotite-hornblende  quartz  diorite of probably  Upper  Jurassic  age  characterize  the 
batholithic  rocl~s of the  area.  Small  isolated  areas  and  segments of older roof-roclcs  composed 
of limestone and  altered  sediments of probable  Triassic  age that  have been  protected from  the 
intense  erosion a re  sometimes  seen  superimposed on the  granitic  basement. A typical  roof- 
rock remnant  can be  seen  covering the lower  altitude of the  sontberly slope of Hyas  mountain. 
A wide  distribution of aplite  and  pegmatite  dykes,  intense  differentiation,  ahsorption  areas,  and 
sometimes  roof-breccias,  characterize the section  generally a s  a  high or roof horizon of the 
batholith.  The  general  coarse-grained  texture of the  dioritic  rocks  indicates a former tlliclc or 
high  roof-copering  since  eroded  and  beneath  Nhich lhc  batholith  was  deeply  buried.  The 
occurrence,  however, of zones of fine-grained,  tough,  and  extremely  siliceous  granite or 
granodiorite  indicate  grtinitic  intrusions  within  the  batholith of widely  dirergent  age  and 
varying  extremes of temperature  and  pressure. 

lnajor  jointing  striking N. 60' to 70" B. and  dipping 15" to 20" S. is pronounced. In  the  area 
In  the  southerly  area  around  the  junction of the  East  and  North  forks of the  Khntae  river 

of the  North  fork  jointing  is  not  characteristic. 
Biotite  quartz-diorite  comprises  generally  the  formation of the Ifunter group. Intensely 

differentiated  sections,  aplite  and  pegmatite  dykes,  dark  absorption  and  semi-absorbed  patches, 
and sometimes  roof-rock  breccias indicate? a high  roof-horizon of the  batholith a t  practically 
the Contact of the  batholith  with  tbe now (!ompletely eroded  roof-rocks.  Flow-structure,  streaks, 
schlieren,  and  crenulation zones indicate  the roelts to hare  been subjected  to  movement  whilst 
still  in a heated  and  plastic  condition.  The  general  absence of marked  clearage-structure 
conpled with  the  above  characteristics  indicate  the  area  to  have occupiecl a deep  horizon on 
the  border of the zone of fiONage and  the zone of cleavage,  and  to ha re  been subjected  to  intense 
erosional  influences that  liarc removed the  thick  covering of roof-rocks d o ~ n  to  practically 
the horizon of the  batholith  with  the  ancient  overlying roof. It is  in ibis horizon that  the 
known  veins a re  confined on  the Hunter group. 

outstanding  high  bluff-ramparts  which  rise  abruptly  from eleration 2.G00 feet.  differentiation 
With  the  increase of altitude torvards  the South  on the Ifunter group, and  approaching  the 

and roof phonomenon decrease  in  intensity,  indicating a gradual  increase  in  erosional  intensity 
towards  this  locality.  Although  this bluff area  is completely  bared. no vcins  have so f a r  been 
discovered in it,  nor can  Continuity of the Bnomn vein-structure be Seen to  pass  into  it. 

Thc lithologic  and  physiographic  structure  described  indicates  the  reins  to be confined to 
the  immediate  differentiated  roof-absorption  area of the  batholith  contained  in a steeply  )Ilunging 
trough or embaymcnt. In  this  structure  vertical  contbluity of tbe veins  will  he governed not 
only by the  restricted  depth  to  which  fracturing  can  persist  in  this low semi-flowage  horizon, 
hut  also by the contact-line of the  subjacent  igneous  mass  proper  and by the  intensity of erosion. 
Although  the  details of these  factors  are  not known,  appreciable  depth-continhity is not  indicated. 
Narrow  and  crratic  widths  and  marked  lenticular  rein-structure.  with  marlied  lenticular  develap- 
ment of the  mineralization,  are  also  indicated by these geological  conditions. 

The  quartz  veins  cut  the  pegmatite  and  aplite dykes. Ore-derdnpmant  generally  favours 
an  intensification,  either  inherent nr through  absorption, of the more  basic  sections of the  wall- 
rock. The  veins probably  occupy  cooling  or  contraction  fractures  which  were fllled shortly  after 
the  consolidatiod of the  batholith.  The  quartz  and  pyrite  were  probably  the  last  products of 
gaseous  and  aqueous  differentiation,  renerally  related  to  the  latest  granitic effusion. 

18 inehes in widt.h, one  Striking  nortll-cnstrrly  and  dippinr:  hctwccn 30" rmd 80" E., the  other 
Thc  mineral  occurrence  consists of two Systems of quarts  vcins vnrs'ing from % to  about 

striking  approximately  northerly  to  slightly  Nest'of  north  and flipping from 50" to 80" E. 
Mineralization  consists of rrystnlline ::ol(l-bearing pyrite  in  iaolntrd  pntchcs.  scattered  blebs 

and  streaks.  and some  concentrat.ion  lenses np to 34 feet  in  length. lCxposeil sections of the  veins 
show an  estimated  pyrite minernliention of from 1. to 5 per  rent.  in  patches, blebs. and  streaks, 
and  from  about 10'to 75 per cent.  in  the cOncent.ration lenses or shoots.  The  sulphide  minerali- 
zation  generally  favours a  pronounced  development of ferro-mamesian  minerals,  either  through 
differentiation or absorption, of the u.all-roclr. The  wall-rock  is  generally  sericitixed  for a few 
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inches in  the neighbourhood of ore-shoots.  Metasomatic  wall-rock  replacement by sulphide 
minerals is practically  abseut  and  cannot be  looked  on as  a source of ore. Gold values  are 
restricted  to the pyrite  in  the Quartz  peins.  Some  finely divided  chalcopyrite is sometimes, 
though  not  always,  intimately  intermixed  with  the.pyrite,  but  does  not Seem to  have  any  effect 
on the gold contents of the sulphides. The  quartz  gangue of the  reins is barren of commercial 
gold  values, and  these  can only  be  expected where  the  veins  carry  pyritic Sulphide  mineralization. 

The  following is a list of assays from samples  taken  hy  the  Resident  Engineer :- 

sUX11AXY OF ASSAY DETERMINATIOAS. 

Hzknter Grown. 

Loention. 

aunter claim 

500 ft .  north of camp .................... 
500 ft. north of camp .................... 
No. 9 O.C. at river ......................... 
NO. 3 cut,  nlt. 975 ft., dump ........ 

KO. 4 cut, %It. 980 ft.. dunlp ........ 

Vein crossing river, dump ............. 

GriZBley ClaZm. 

200 ft.  north of camp, elev. 885 f t  
KO. 1 creek, alt. 1,720 f t  ................ 

Bear Clatnr. 

Branch win, elev. 1,875 ft.  from 
lens 6 ft.  long 

HeatlLer c1otnr. 

Lower Shoot, No. 2 creek (see 

Elev. 2,350 f t  
Ek?. 2,352 f t  .................................. 
E l e ~ .  2,355 f t  .................................. 
Elev. 2,360 f t  .................................. 

Umer  shoot, No. 2 creek (8ee 

blue-print) 
.................................. 

Elev. 2,365 f t  
Elev. 2,367 f t  ................................... 
Ekv. 2,370 f t  ................................... 
Elev. 2,375 f t  ................................... 
Elev. 2,380 f t  ................................... 
Eler. 2,382 f t  .................................... 
Elev. 2,387 f t  ................................... : 
Elev. 2,393 f t  ................................... 
Elw. 2,400 f t  .................................... 

blueprint) 
................................... 

cratg C l e h .  

Elm. 2,580 f t  .................................... 
Elev. 2,475 f t  ................................... 

Width. 

1 in. 
4.5 in. 
2.5 in. 

Vein in cut 
-8 in. 

Vein in CUt 
=.3.5 In. 

Vein in Cut 
c 5.5 in. 

1.40 ft. 
11 in. 

1.10 ft. 

0.40 ft. 
0.95 ft.  
0.30 ft. 
0.75 f t . t  

0.40 ft.  
0.70 ft.  

0.65 ft.  
1.20 ft. 
0.65 ft. 
0.60 ft.  

0.60 ft.  
1.00 f t .  

0.80 ft . t  

0.50 ft. 
0.70 ft. 

?er cent. 

.......... 
6.7 

10.0. 

14.6 

44.0 

.......... 
7.7 

.......... 
40.7 

41.4 
.......... 

.......... 
20.0 
5.6 
45.1 

.......... 

.......... 
50.7 
.......... 

15.0' 
25.0" 

~ 

~ 

Sp. Gr. 

........ 

........ 
2.80 

........ 
2.83 

3.37 

........ 
2.78 

........ 

........ 
3.22 

3.33 
........ 

........ 
3.00 
2.75 
3.15 
........ 
........ 
........ 
3.60 
........ 

........ 

........ 

8s. to Tor 

0.35 
1.92 

0.80 

1.48 

2.02 

6.70 

6.75 
0.28 

2.00 

0.22 
2.98 
3.56 
6.16 

3.80 
0.20 

0.20 
3.80 
0.30 

4.50 
2.02 

4.02 
1.16 

6.20 
6.28 

2.16 
1.40 

lz. to To, 
0.40 
0.10 
0.60 

0.70 

1.20 

3.20 

0.40 
2.60 

1.60 

0.34 
4.70 
5.40 
9.50 

0.32 
6.60 
0.70 
3.60 
7.50 

6.80 
2.10 

9.50 
7.80 

2.40 
........ 

. * Estimated. t Vein  oxidized. 

of zold to  the  ton of pore  pyrite.  There is, howerer, a  wide rariation of the gold contents of 
Exceptionally  high  gold  values  feature  the  pyrite,  nhirh  Rill  assay  from  about 3 to 19 02. 

times  present ShoNS no  bearing on either  the gold or silver  contents of the ore.  The  ratio of 
thc  pyrite  and  no  definite  ratio hetmeen the  tno. Au aclmistllrc of chalcopyrite  which  is aome- 

gold rontent to  the  pyrite  raries froin 0.036 to 0.19 08. gold to  the ton per  unit of sulphide. 
Remarkable  features  characterize  the  gold-silver  rdtio.  Whereas  this seems fairly  constant 

in  individual  veins  and  sections of these  veins,  there  is a remarkable  variation  in  this  ratio  in 
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accordance  apparently  with  the  location of the  veins  or  sections of them. In  general  this seems 
to be dependent on the  elevation of the occurrence,  with a gold  to silver  ratio of from 1 : l . B  and 
1 2 . 8  a t  higher  elevations, as compared to 1 :O.B and 0.G for  the lower  eleration  occurrences. It is 
interesting  to  note  that  in  similar  occurrences  on l'orcher island  the  ratio of gold to  silver  varies 
from 1 :0.35 and 1 :0.23. This  phenomenon is probably  related  to  the  degree of absorption of 
roof-rocks  associated  with  the  locality of the  occurrence  in  such a way  thot  the  high  silver  ratio 
may  conform  to  localities or horizons of absent  or  depressed  basic  absorption  towards or at the 
contact of the  basal  magma:  and  the low silver  ratio at the localities or horizon of more  intellse 
basic roof-roci< absorption  or  in  the roof-absorption  horiaon  proper. I t  may be  possible that 
observation  and  gathering  of.further  data  relative  to  the gold-silver ratio  may  lead  to a criterioll 
of the horiaon of deposition,  intensity of erosion,  and possible depth-continuity. 

At  lcast  nine  veins  and  stringess arc exposed  between altitudes 900 and 2,700 feet.  With 
the exception of a few  open-cuts,  these hare  been traced by natural  exposure  for  distances 
varying  from  about 40 to alront 400 feet. I n  some casep, as in  the  main vein  on "No. 2 creek;' 
where  esposures of Pein occur  along an  approximately  aligned  strike  for  about 1,100 feet, 
appreciable gaps between the  exposures  preclude  the  definite  correlation of the  different 
exposures.  Widths  vary  from a fraction of an  inch  to  about 18 inches.  Commercial  aspects 
are  indicated  in Several short ore-shoots up to  about 32 feet long. The  attitude,  frequency,  and 
continuity of ore-shoots  will  have to be determined by  development. 

definitely the  indicated  potentiality at  present of a small-tounage  higll-grade  operation tha t  
The  property is worthy of a limited  expenditure on exploration  in  order  to  determine 

might be operated at a profit by a small  syndicate or a few  individuals  extxcising  great economy 
and  carefully  conducted  selective  mining  methods at  a minimum  cost of equipment  installation. 

This  property of forty-seven  Orown-granted  claims is owned  by syndicate 
Western Copper cailed the  Western Copper  Venture, of Vancouver. It is  situated on the  East 

Venture. fork of the  Kbutze  river,  about 4% mil.es from  the  head of Rhutze  inlet  and 
about 100 miles  south of Prince  Rupert.  Tile  claims cover the  area  from  the 

river-bed at  altitude 200 feet  to beyond the  crest of the south-side  ridge,  about  altitude 5,000 feet. 
I t  is reached by steamer  service  to Butedrlle and  from thence 14 miles  by  launch  to  Khutze  inlet. 

covering  a distance of 4% miles. The main or railway terminus  camp i:i situated at elevation 
From  tbc head of the inlet  thc lower or main camp is  reached by a narrow-mnxe  railway 

200 fcct,  the so-called Tunnel  camp a t  elevation 1,500 feet  and  the  upper  Operating  camp  ar 
elevation 2,300 fcct.  The  Operating  camp is reached  by a precipitous  trail on the  latter  part 
of whicll thirty-seven  ladders  are  necessary  to  traverse  intervening  blufls  and  two suspension 
bridges t o  cross intervening canyons. 

hours wxs constructerl  from  the  river  camp  to  the  Tunnel camp. A jig-back tram also extends 
During  former  operutions  an  aerial  tramway  with a capacity of 500 tons  in  twenty-four 

jig-back  tram.  Large  bunk-houses,  mash-house,  dining-rooms,  large  store-houses, power-houses, 
between these  two camps. The  Tullnel  ('amp  and  the  Operatiiig  camp are  also connected by a 

~lnc%sn~itI~-shogs, cabins,  etc., have been constructerl 011 the  property  and  extensive  power 

for  efieient  utility. 
marllincrg  installed. Much of the  plant  and  macllincrp  would  have  to be carefully  overhauled 

The  rocks of the  locality  consist of granodiorite of the  Coast  Rangc  batholith, of Jurassic 
age.  These  rocks are  intruded h p  numerous  aplite  and  pegmatite  dykes.  Glacial  erosion  has 
been intense.  The  principal  ose  omlrrence  is a long,  flatly  dipping  quart% vein, striking N. 70" E. 
and  dipping  from 20" to 30" S., which  outcrops  along  the  precipitous  side of t h e  mountain  and 

jointing  is  pronounced, striking N. 50" to 70" E .  and  dipping  flatly  south. 
traverses  several  steep canyon-draws. The  country-rork  is  hiotite  granodiorite,  in  which  major 

The  rein  is a repiaCement alonp a ma.ior joint-plane,  along vhirh some movement or shearing 
has taicen place.  Metasomatic  replacement of the wnll-rock is sometimes  evident  in a quartzose 
sericitioation,  but  replacement bp economic minerals  is  practically  non-eristent  in  the  wall-rock 
Escellent  and  accurate  reports  describing the ore  occurrenee are published in  the  Annual  Reports 
for  the  years 1020, 1927, and 102S. From  these a sound and  elear  appraisal of t.he potentialities 
of tile Propcrtr  can be formed.  The  present  detailcd  examination  confirms  the  substance of 
these  former  departmental  eraminations,  and it is deemed unnecessary  to  recapitulate  the 
details of these  reports. 

The  present  examination  shows  the  vein  to vary in  width  from a mcre  craclr or stringer 
to  from 5 to 7 feet  in a few places. In  a few  places  lenses of comer and iron  sulphides  over 
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widths of from 6 to 18 inches of massive  ore,  and 4 to  5  feet of sparsely  disseminated  ore,  occur 
over  lengths  from 20 to 40 feet,  with  extensive  styetches of barren  vein-matter  or  pinched  vein 
between  them.  The  present  workings  have  exposed  five  such  showings  that  can  definitely  be 
termed  indicated  ore-shoots,  in  the  aktual  outcrop  length of over 4,000 feet  traversed,  on  both 
the  east  and  west  sides of the canyon.  These  indicated  lenses  occur a t  widely  scattered  spots 
from  about  the  apex of the Canyon and  along its west  side  along an  outcrop  distance of about 
1,300 feet. A sample  across 2.4 feet of oxidized  veill-matter, 11 feet  east of the  east  end of the 
caoyon,  assayed: Gold, 0.12 02. to  the  ton : silver, 0.16 oz. t o  the  ton : copper,  trace. Along 
the  outcrop, and.iu  the  workings  on  the  east  side of the  canyon  for a distance of 300 feet, 
nothing of commercial  importance  from  the  aspect of tonnage  is  iidicated. 

At  various  places  scattered  streaks  and  patches of sulphides  occur.  Whereas  high  assays 
are  obtained  from Eelected Samples  taken  in  these  localities,  the  aggregate is not  sufficient  to 
constitute  tonnage  from  the  aspect of commercial  ore-shoots.  They  may,  however,  sometimes 
constitute  pockets  that  might be profitably  selectively  mined  in a Small  way. On the  east side 
pyrite  constitutes  the chief mineral  in  the  occurring  patches  and  streaks,  and  generally  contains 
good gold values;  but n’hercas  the  nlineralization  is  too  scattered to  be of commercial  importance 
from  the  aspect of tonnage, some of these  streaks  may  lead to small  rich  pockets.  A  sample 
of a  Streak of sulphide 1 inch  wide on the  hanging-Val1  and a width of 1 inch, of oxides  on the 
foot-mall of the  quartz  vein, 14 inches in width, on the  north Side of the old SRan?~on tunnel-drift, 
assayed: Gold, 7.06 02. to  the  ton:  silver, 2.2 oz. to  the  ton; copper, 2.6 per  cent.  A  sample of 
the 14-inch  vein-width  with 1 inch of oxides  on  the  foot-wall  taken  about  10  feet  south of this 
assayed : Gold, 0.34 oz. to  the ton : silver, 0.34 oz. to  the  ton : copper, nil. A sample of sulphide 
streaks  showing  in  an old prospect-tunnel  about 200 feet  east of the old tent  camp  assayed: 

some  chalcocite  and  covellite  occur  in  appreciable  quantities  with  the  pgrite,  and  constitute 
Gold, 1.36 02. to  the  ton : silcer, 0.6 oz. to  the  ton : copper,  trace. On the  west  side,  chalcopyrite, 

the chief ore in  the  small shoots,  carrying  also  appreciable gold values.  Generally,  where  tbe 
ore does occur, it is high  grade. 

The.  outcrop  has been  explored by numerous  open-cuts  and  short  tunnels.  Underground 
exploration  has been carried  out by about 1,200 feet of drifting  and  crosscutting, 750 feet of 

shoot of about 35 feet  length,  which,  however,  appears to carry  high-grade  ore,  has been  definitely 
shaft-sinking,  and  about GO feet of raising. In the  underground work only  one  probable  ore- 

indicated. This  is  in  the  raise  and sub-level off the 350-foot  level from  the  incline  shaft. 
A SamDle across 2 feet of the  sulr-level  south  face  assased : Gold. 0.16 oz. to  the  ton : silver, 
6.2 02. to the  ton; copper, 15.5 per  cent.  The  underground  exposures of the vein Show the  same 
extremely  erratic  conditions of width  and  mineralization as exposed  in  the  surface  exposures; 

Should  further nrorB be carried  out, it is suggested that  where  the  incline  shaft  intersects 
the vein a t  about 75 feet below the 550-foot  level the  vein  be  drifted on in a south-westerly 
direction.  This  intersection  shows 2.9 feet of mineralized  vein,  A  sample  across  this  width 
of 2.9 feet  assayed : Gold, 0.32 02. to  the ton : silver,  10 oz. to  the  ton : Copper, 1 per  cent. 

It may be possible that  with  the  present  installed  transportation  and  mining  facilities  some 
profit  might be  won  by a small  lensing  syndicate of a few  individuals  from  the  selective  mining 
of the  known  ore-shoots  and  the  discovery of other  small  high-grade  ore-shoots  that  may  occur 
in  selected  portions of the  vein. 

This  property  is  described  in  former  reports  cited  in  the  table. It was 
Surf Point. .formerly  known as the  Trixie,  owned by &ank  Patterson, of Porcher  island, 

and  some  shipments of rich  ore n‘ere made by the original  owner  durins 
initial  exploration. It is now  being  developed by the N. A. Timmins  Corporation.  During 1931. 
operations  were  continued  until ApHI, when  they  were closed down.  Three  trial scow-loads of 
ore  were  shipped to  Anyor.  These  showed good values  in  gold, that  would indicate a high 
milling-grade  ore.  During  the  year’s  operations a winze 20 feet  deep  was  sunk off the second 
drift  south of No. i tunnel  and is reported  to show good ore on the bottom. Work was  also 
carried  out on veins  showing  some  good-grade  ore  in  four  raises  from No. 1 and NO. 3 tunnels. 
Late  in  the  fall  the  property  was  examined  by  Alphonse  Par& of N. A. Timmins  Corporation, 
and  some  thorough  sampling  carried  out u’ith a view  to  determining  possible  future  development. 

profitable  operation if economically  conducted  with  minimum  stope-widths  and a minimum 
This  property  possesses  possibilities  for a selective-mining,  small-tonnage,  high-grade  milling 

outlay on overhead,  machinery  and  equipment  installation. On the  adjoining  properties,  such 
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as the Eddy  PU88, I.X.L., and Eagle, similar  possibilities are indicated. On the Copper  Coin. 
about 1 mile  south, an  iuterestiug  diamond-drilling  exploration  proposition is indicated to 
determine a possible  gold-bearing  content of the  mineralized  shear-zone as it passes  from  the 
schist, in which it outcrops, t o  the  underlying  quartz  diorite.  IntensIve  prospecting of Porcher 
island  for  high-grade  gold-bearing  veins is also  well  warranted. 

POI1TLAND CANAL MINING DIVISION. 
This  property is described  in  former  reports  cited  in  the  tabulated  summary, 

Gold Mines, Ltd. operations  were  resumed  on  September  23rd  with a crew of seven men and 
Georgia River and more  recently in those for  the  years 1928,  1929, and 1930. During 1931 

of the Bullion tunnel  (elevation 3,350 feet)  with  the  objective Of intersecting  the  south-west 
were  suspended on November 12th. Work NaS Concentrated  on  the  extension 

vein  showing in the  upper  tunnel  (elevat.ion 3,GG feet)  near its possible  junction  with  the  main 
01' "Georgia" vein. It is estimated that about 80 feet  further CrOSscntting Should reach  the 
objective.  A  crosscut  was  also  commenced  in No. 3 tunnel  (elevation 3,179 feet),  south of the 
raise connecting this  tunnel  with  the Bullion tunnel,  to  explore  the  possibilities of the  country 
towards  the possible  extension of the " Georzia " vein east of the  present  workings. 

In  the work  completed  since that described  in  the 1920 Annuar  Report, No. 3 tunnel  has heeu 
continued  over to  the Bullion rein on this horizon  and  extended  about 900 feet  in a north- 

from a point  about 80 feet  south of No. 3 tonnel-face. The Bulbion tunnel  has been advanced 
easterly  direction  and  connected  with  the Bullion tunnel  by a raise  to  the Bullion tunnel  winze 

about 300 feet,  gradually  turning  west  to  get below ,the  upper  tunnel. I n  this work the  drift 
on the Bullion vein  on No. 3 level Shows a Nell-defined shear-structure of varying  but  appreciable 
width  carrying  quarts lenses  and  stringers,  with Some pyrrhotite,  pSrite,  and  occasionally 
sphalerite,  in a black to  brownish  arenaceous  argillite.  Although  this  does  not  show  the  type 
of ore  generally  associated  with  high-grade  values  in  this  deposit,  the  structure  should be 
systematically Sampled to  determine  the  possibility of shoots of mill  grade.  A  crosscut  to  the 
west  from No. 3 tunnel  under  the  surface  cuts  in  the  south-west  vein,  and  also  one  to  the  east, 
failed  to  pick  up  the  vertical  extension' of this vein. In  the  face of No. 3 tunnel a pronounced 
transverse  shear-structure  Striking N. 35' W. (mag.)  intersects  with  the Bullion structure at 
an  angle of 15". At  the  intersection  pronounced  crushing  and  dragged  quartz is evident, 

face.  This may  possibly be correlated  with  similar evidence in  the raise and winze  connecting 
snggestins a possible  dragging or partial dislocation of the Bullion vein north of No. 3 tunnel- 

No. 3 tunnel  with  the Bulliofi. tunnel. 80 feet  south of ,No. 3 tunnel-face.  Constructive  infor- 
mation Could he derived hy extending  the No. 3 tunnel-drift on the E:~dl;on structure.  This 
would  not  only  explore this area  and  the Possible  extension of the Bv.llio% structure on this 
horizon,  but would also give  about 170 feet  additional buck on  the Bullion vein. It is also 

from a systematically spaced  sampling of the  exposed  vein-structures in  the No, 3 and Bulltoon 
suggested that  useful information  with regard  to  possible  mill-grade values could he  derived 

tunnels  and also in  the connecting  mise. As the  future of this  property is dependent on a 
sufficient  tonnage of mill-grade  ore  which  might  be  found  to  occur  in  short  shoots  in  the  vein- 
structures,  such  information  is of r i tal  importance. 

This property, also, known as the  Buena Vista Mining  Company,  which Is 
Big Missoori. being  intensively  explored and developed by  the Consolidated  Mining  and 

cited  in  the  table.  Exploration  has  consisted of diamond-drilling,  cro!scutting,  drifting,  and. 
Smelting  Compnny of Canada,  has been  described in  detail  in  former  reports 

dnring 1931, sampling  by  means of a 100-ton  mill  erected  on  the  grolmd,  for  the'  purpose of 
determining  possible  commercial  aspects of gold values  erratically  distributed  in  the  quartz 
stringers and quartzose  replacement of a  quartz  replacement zone in  andesitic tuffs and fiows. 

During 1931 the  mill-sampling  exploration  constituted  the  most  important work. For this 
purpose  crosscuts  and  drifts Were excavated  in  drilled  areas  that  showed  encouraging  values. 
In the  most  promising  sections  wide  stope-sills  were  breast-stoped t0.a height of ahout 16 feet 
and  mill-runs  were  carefully  tahnlated  to  correspond  with  mine  localities.  Important geological 
work was also carried  out.  Exploratory  mining  and  test-milling  was  continued  to  about the 
middle OP Repteniber  with a crew of sixty-fire men,  when it was suspended  to  resume  further 
diamond-drilling for  the  purpose of exploring  for  possible  continuity of sections of possible 
commercial-grade  ore  indicated. NO possibility that may  lead to  the  development .of either a 
large-tonnage  low-grade  or a medium-tonnage  medium-grade  gold-producer is being  ovcrlooked. 



This  property,  described  in  the 1920 Annual  Report,  was  optioned by the 
Salmon Gold. Premier Gold Mining  Company  in  the  late  fall of 1931. Esploration by means 

of twelve short  diamond-drill  holes  with a portable  equipment,  some  open- 
cutting  and  stripping  was  carried  out.  Results of this \wn"c did  not  meet  the  requirements of 
the  Premier  Company  and at its completion  the  option  was  relinquished.  The  year's  work 

zones  showing good gold  values.  Five  open-cuts  on  the  main zone, eight on No. 3 vein,  and 
resulted  in  extension of Surface  continuity of the  known Bones and  in the  discovery of additional 

seven on No. 1 vein  showed an  average of rery  encouraging gold values over appreciable  lengths 
and widths.  Diamond-drilling,  although  showing some encouraging gold  Values across  cncour- 
aging  widths,  especially  in No. 1 vein,  did  not  hold  up to  the  average  values  indicated by surface 

and  about 72 feet  in lenqth. None of the  veins  have so far  been  exnlored at any  annreeiable 
sampling. The  drilling was conducted at practically  one  horizon,  the  longest hole  being  flat 

depth below surface. 

ATLIN  MINING  DIVISION. 

RAINY  HOLLOV SECTION. 

Gold Cord. .of Vancouver. It comprises the Cold Cord NOS. 1 to 8 and  the Yellow JaoJcet 
This  property,  formerly  known as the Stampede, is owned by William  Bunting, 

mineral  claims. It is  situated  in  what  is  known as the  Rainy Hollow  sectio% 

described  in  the 1027 Annual  Report. 
in  the  extreme  north-westerly  corner of British  Columbia.  The  ore  occnrrence  has been well 

and  Klehini  rivers  to  Pleasant  camp, at elevation 850 feet on the  boundary.  At  Pleasant Camp 
The  property  is  reached  from Haines,'AAlaska, by 42 miles of automobile-road  up the  Chilkat 

the  Klehini  river  is  crossed  'by a cable-tram,  from  where  there is a good packhorse  trail €or 
3 miles to the  half-way  campsite a t  elevation 1,700 feet.  From  this point  the  trough of Stam- 
pede  creek is followed. and a glacier at its  head  is  crossed  to  the ton of the  divide  at  altitude 
4,600 feet to  the  Jarvis Glacier  trough,  The  southerly  slope of the.divide  to  the  Jarvis  glacier 
is then  descended to 4,400 feet,  where  the  camp  is  located.  At  the  time of examination  (August 
14th 1931) Snow completely Covered this  route  from  the  half-way  at  altitude 1,700 feet to the 
camp.  This is, however, an  exceptional  condition. 

l t  has  been  suggested that  the  property could  be  more  easily  reached  from  the  Klehini by 
a trail following  the  Jarvis  Glacier  slope.  This  terrain  is,  however,  very  precipitous  and 
unstable  and  great  expense would be entailed  in  trail  construction  and  upkeep.  The  camp 
consists of a stone-walled,  tarpaulin-roofed  cabin. TheTe is no  available  timber  on  the  Jarvis 

the  exception of a small  amount of wood that is  packed  np to the  camp,  gasoline  is  used  for fuel. 
Glacier  slope, the nearest  being on  the  slope to the  Klehini, at about  altitude 1,500 feet. With 

The rocks  comprising the  area  consist of a dioritic  rock,  intrusive  into  limestones  and 
ferruginous  argillite  that  are probably of Triassic  age.  Basic  dykes  Satellitic to the  diorite 
also  intrude  the  overlying  sedimentaries. On the  north slope of the  Jarvis  glacier  the  intrusive 
contact  plunges  steeply  south  under a roof of sedimentaries,  which  quickly  increases  in  thickness 

north  several Small  Segments of inclusions and  pendant  sedimentaries occur. 
to  form  the  outstanding  mass and  neaks of Mount  Leland, altitude 7,434 feet. Towards  the 

During 1928-29, the  property,  then  known as the Stampede group,  was  under  option to the 
Alaska-Juneau Gold Mining Compnny, which  carried  out  extensive  exploratory work in  the 
form of stripping,  open-cutting,  and  shaft-sinking on the  main  vein  system.  The  option  was 
dropped at  the completion of this work. Since that time the  present  owner  has  carried  out 
further prospecting, and  has discmeTed  seyeral small quartz  veins  on  the Yellow  Jacket claim, 
at a lower altitude  from  the  main  rein.  These  outcrop  in a thin  layer of limestone  which  roofs 
the  diorite at this horizon  and  strike  and  dip  towards  the  main  vein. A t  the  time of exnmina- 
tion  the  main  vein  system.was  deeply  buried  in  snow  and could not be seen. For a description 
of this  readers are referred  to  the 1927 Annual  Report. 

The  exploratory  work of the  Alaska-Juneau Gold Mining  Company  indicates  generally low- 
grade  and  erratic gold values  over  erratic  widths  in  the  open-euts,  and  the Same condition In 
the  shafts. An occasional but  erratic high gold assay  can be obtained at surface in the 

from $2 to $15, with  an occasional  high  erratic  assay. 
oxidized  material.  Widths  vary  from 0.1 to from 2 t o  5 feet.  Values  vary  from 10 cents to 
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analysis of the  results  obtained :- 
The  shaft-work gives  some  criterion of widths  and  yalues,  and  the  following  is a condensed 

to  the  ton of $295.61 at surface, $1.86 at 10 feet down, and G2 ccnts at 1.G feet down. 
Shaft No. 25, sunk  to  depth of 16 feet,  showed  widths  averaging 0.56 foot,  and gold assays 

about $5.37 in gold to  the ton. 
Shaft  No. 26, sunk to a depth of 22 feet, shop-ed a n  average  width of 0.95 foot,  averaging 

about $4.20 in gold to  the ton. 
Shaft  No. 27, sunk to a depth of 14 feet, showed an average  width of 0.87 foot,  averaging 

about 50 cents  in gold to  the  ton,  with  the  vein  pillching  out  to a gouge-streak at the bottom. 
Shaft No. 21. sunk  to a depth of 20 feet. showed a n  average  width of 1.6 feet.  averagillg 

ton assays of $2.48 a t  surface, S19.85 at 5 feet down, and $3.72 at 8 feet down. 
Shaft No. 12. sunk  to a depth of 8 feet, showed an  average  width of 1.3 feet,  and Fold per 

Average  widths  and  proportionate  nverage  values of Alnska-Juneau  salllples  taken a t  
intervals a t  5 fcct  in  the  two  main  shafts,  the Alia and Eldorado, sunk  to  depths of  40 and 
74 feet respectively,  adequately  demonstrate  the  widths  nnd  values  characteristic of the mineral 
occurrence. 

to  the ton, Ihst wall:  Arerage  width, 1.9 feet,  averaging $8.07 in gold to the  ton. 
Alta  Shaft;  Depth, 40 Feet.-West wall:  Arerage  width, 1.6 feet,  averaging $4.30 in gold 

Al te  shaft aTerageS:  Width, 1.12 fee t ;  $G.G2 in gold  to the ton. 
Eldorado  Shaft; DepllL,  74 Pset.--\Vest wall: Average  width, 1.7 feet,  averaging $4.GO in 

Eldorado shaft  averages:  Width, 1.S feet;  $3.87 in gold to  the  ton. 

seven shafts. 
This  Alaska-Juneau Gold Mining  Company  exploratory  work  embraced  thirty  open-cuts  and 

1930 and 1931 in carrsinc  out some  st:ripping and onen-cutting  on the  several  oblique  veins 
Since this work was completed, the  owner,  William  Bunting,  has  spent  the Seasons of 

ontcropping  in  the  limestone  between  altitude 4,100 and 4,GOO feet,  over a distance of nbout 
2,000 feet.  At  the  time of exnlnination a crew of three men was engaged  on this work.  There 
are  about fifteen or sixteen of these  veins  varying  in  width  from G to  18 inches.  They  strike 
between  north  and  north-westerly  and  dip a t  between 30" and 70" into  the  hill.  The  veins 
consist of white  quartz  with  very  sparse  sulphide  mineralization  consisting of an  occasional 
patch or bleb of pyrrhotite  and  rare  grains of chalcopyrite. The Peins are  generally  appreciahle 
distances  apart. Low  gold ralues  up to $1.20 are  claimed  by the  owners to occur in  these veins. 

veins of fairly  appreciable  width. 
Before  the close of t h r  1931 Season the  owner  reported  the  discovers of additional  subsidiary 
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gold to  the ton. East wall: Average width.. 1.9 feet,  averaging $3.32 in gold to the ton. 

The ore occurrence  on  these  claims is described in  the  Summary  Report, 1930, 
Whitewater. Par t  A, G.S.C., the 1929 and 1930 Annual  Reports,  and  in  Bulletin No. 1, 

1930. During  the 1931 season this  group  and  the  adjoining Silver H h g ,  Blue 
Bird. Notherlode, and Silver Queen groups were  optioned by the X. A.  Timmins  Corporation, 
of Montreal.  About  mid-season  energetic  preliminary  exploration  hy  diamondgrilling,  trinch- 
ing,  open-cutting,  and  gtripping  was commenced and  continnd  until late in  December,  when 
venther  conditions  necessitated  closing for the  Ninter. 

carrying good gold values across appreciahle  widths  on  the  surface  have been discovered. 
Besides  the  original  showings  described in former  reports,  several  other  similar  mnes 

Five  diamond-drill  holes  in  the  area of the  original  Whitewater  showings  have  given  encouraging 
results.  The  drill  was  then moved  to the  vicinity of additional  showings  discovered  about 
300 feet  southerly  and five holes  drilled  in  this  area.  During  this  drilling  surface-trenching had 
uncovered  mineralized zones about 500 feet  south-westerly,  and  drilfing  was commenced  In 
tnis area  with hole No. 11. Other  drilling  has been  completed snbsegucnt to hole No. 11. 

yet  available.  but it is  understood  that  enconrazing  results  have been  achieved.  Dependent 
Detnils  regarding  valnes  determined  in  this  initial  diamond-drilling  exploration  are  hot 

on thc  results of this  preliminary  exploration,  extended  exploratory  operations are planned 
for  the 1932 season. 

The cold in  this deposit or  an  appreciable  proportion of it is probably in a vew finely 
divided free  state, nccompanied by a dissemination of very  fine  acicular  crystals of mispiekel 

It is interestina to note that  the massive  stibnite  characterizing  some of the  surface  outcrops 
with a trace .of antimony  and  bismuth.  and  also finely disseminated  pyrite  and  some  stibnite. 
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diminishes  markedly  with  depth. It is  also  remarkable  that high  gold values  seem  to be 
restricted to  the presence of the  small  acicular mispickel  crystals  which  have so far  persisted 
in  the  depth  sections  intersected by diamond.drilling. This  phenomenon  would  suggest  possi- 

with  no  gold.values,  which  occur  in this area,  and  indicates that Such shear-zones  may warrant 
bilities  for gold values at depth  in  several  shear-zones  carryinc  massive  stibnite-outcrops,  but 

diamond-drilling.  A  peculiar  characteristic of all  these  zones,  whether  gold-bearing  on  surface 
or not, is the presence of a greenish  insoluble  silicate  coloured by nickel  and  chromium. 

Mineral  Mountain,  ciates, of Tnlsequah,  are  situated  about 2 miles  south-westerly of the 
These  groups,  comprising  twenty  claims  owned by R. G. Wilms  and  asso- 

Silver Bird, Whitewater group.  They  are located on the  north side of the  North  fork 
Gold Star. of Canyon  creek,  which  flows  into  the  Tulsequah  river  near its confluence 

to that occurrina  on  the Vhitewnter were  made on the Silver Bird No. 5 claim.  Samples of 
with  the  Takn  river.  1,ate  in  the 1931 Season discoveries of ore  similar 

these  ores  submitted by the  owner  to  the  Resident  Engineer  for  examination  assayed:- 
(1.) Gold, 1.1 07,. to  the  ton:  silver, 0.3 oz. to  the  ton:  arsenic, 11.3 per  cent. 
(2.) Gold, 0.42 02. to  the  ton:  silver, 0.4 OB. to  the ton : arsenic, 3.4 per  cent. 
Late  in  the season  these  groups  were  optioned hy the  Alaska-Juneau Gold Mining  Company, 

and  stripping  operations  commenced  which  will be continued  in  the 1932 season. 

NORTH-EASTERN  MINERAL  SURVEY DISTRICT (No.  2). 

REFVBT BY DOUGLAS  LAY,  RESIDENT MININQ ENQINEER  (HEADQUARTERS, HAZELTON). 

INTRODUCTORY  GEOLOGIC  DISCUSSION. 
Although this report  deals  only  with lode-gold  occurrences,  which in  many  instances  are 

cOntrOlled or  affected by local  geologic features  subsequently  discussed  in  detail,  it  is  important 
to keeu the.master-features of the economic  geology of the  district  as a vhole well  in  mind. 
Each Year brings  some  additional  information,  and  whereas  hitherto it has  been  possible to 
distinguish  only  two  parallel  batholiths  crossing  ,the  district  in a north-westerly  and  south- 
easterly direction-namely, the  Coast  Range  batholith  and  the  south-eastern  portion of the 
Cassiar-Omineca  batholith  (sometimes  referred  to as the Omineca batholith)-it  is  now  readily 
nossible  to  discern  u  third  batholith,  situated  between  and  parallel  to  these two,  which  will be 

Range  batholith  with  its  satellites. The orogenic  forces  in operation at the  time of formation 
referred  to as the  Central  batholith. In  the  south-western portion of the  district is the  Coast 

of the  Coast  range would  seem to  have been, in effect at any  rate,  such as to  create  an  immense 
wave  in  the  batholithic  magma  travelling  from  west  to  east. It is therefore  entirely  reasonable 
to  si~ppose tha: similar  and  parallel  lesser  waves  would be caused  in  the  magma at points  east 
of that at which  the  orogenic  forces  exerted  their  maximum  effect,  and.presumably  the  Central 
and  Cassiar-Omineca  batholiths  are  manifestations of such  lesser  waves.  Distant  about 175 
miles  from  the  Coast  Range  batholith,  the  Cassiar-Omineca  batholith,  parallel  to  the  latter, 
crosses  the  district. It appears Erst at the  headwaters of the  Finlay  and  Ingenika  rivers,  and 
by Thutade  lake,  outcrops  extensively  east  and  south of the Omineca river,  continues  in a south- 
easterly  direction  between  the  Manson  and  Nation  rivers,  and  outcrops  on  Mount  Milligan  west 
of Rainbow  creek. 

So fa r   as   i s  known at present,  the  north-western  extremity of the  Central  batholith is to  he 
found  on  both  shores of the  North-west  arm of Talcla  lake,  about 4 miles  from  the  head of the 
arm.  The  south-eastern  extremity  in  this  district is to be found  in  the  region of Boss mountain, 
in  the  Quesnel  Mining  Division.  The  outcrop  in  this  region  covers  several  hundred  square  miles 
and  extends  without  the  confines of the  district,  and  has been  locally  named  the "Boss Mountain" 
batholith,  but  the  regularity  with  which  granitic  rocks of Sura-Cretaceous  age  outcrop,  and  the 
size of some of the  outcrops, at intermediate  points  between  the  north-western  and  south-eastern 
extremities  mentioned,  strongly  suggest a continuolls  batholith.  Outcrops  intermediate  between 
the  extremities  mentioned  Bre:  At  the  south  end of Babine  lake  (extensive) : south of Fraser 
lake  and  in  the  vicinity of the  west  end of Francois  lake  (extensive  outcrops) ; the  extensive 



LODE-GOLD  DlOPOSlTS O F  BRITISH COLUMBIA. 43 

granitic  outcrops  in  the  vicinity of Sinkut  mountain  south of Vanderlroof are  quite possibly 
portion of this  batholith,  although  the  age  has  not been positively  identified:  on  Hivon  creek, 
and  \vest of the  Fraser  river  in  this  region;  east of the  Braser  river  in  the  neighbourhood of 
Marguerite,  and in the  vicinity of Bunting  lake  (where a large  acid  dyke is quite  possibly a 
tongue of this batholith). 

The  Coast  Range  batholith is of Jura-Cretaccons  age  extending  into  Tertiary,  and  it is 
probable that  to it the  other  batholiths  mentioned  are  satellitic. It should be understood  that 
while  the  Coast  Range  batholith  forms  a  definite  mountain  range  continuous for many  hundreds 
of miles,  such is not  the  case  with  the  other  batholiths,  portions of which are  quite inconspicuous 
features of the  topography.  Their  course  is, hou-el'er, very'plainly  indicated by the  detached 
outcrops of granitic  rocks of contemporaneous  age  which are  distributed along  a  definite 
direction.  Many  outlying  satellites of these  batholiths  are  known  to occur ; for  esample,  the 
igneous  cores of Rocher DBboulB and of Hudson  Bay  mountains i r e  satellites of the Coast Range 
batholith;  and  the  granitic  intrusive  west of the  Sorth  arm of Quesncl  lake is a satellite  in 
all probability of the  Central  batholith.  Doubtless  many  satellites  remain t o  be discovered  with 

master-mineralizers of the entire region mest of the Rocky Mountain  trench. And it is  the 
which  mineral  occurrences will be fonnd to be associated,  bnt i t  is the  batholiths wlricll are  the 

HUDSON BAY M? 
CROSS SECTION SHOWING 

ZONAL Dl3TRIKUTION OF MINERALS., 
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aureoles of these  batholiths  that offer the  most  attractiT'e field to the  prospector, by whom  their 

region  west of the  Rocky  Mountain  trench,  with  one  important  exception, is to be assigned'to , 
location  and  significance  should be closely  studied. All lode-mineral  occurrence  within  the 

the  mineralizing  influence of these  batholiths.  The  inlportant  exception  mentioned is the lode- 
gold  occurrence  in  the Barkerrille  and  more  immediately  surrounding a n a ,  which is a very  much 
older  mineralization,  assigned  to a pre-Mississippian age by the  Geological  Survey of Canada, 
and  which  presumably is due  to a Concealed unroofed  batholith,  the  presence of which is inferred 
from  the  occurrence of numerous  dykes  and  sills  and  from  the  mineralization  itself. 

AS to  that portion of this district  which lies to  the  east of the  Rocky  Mountain  trench, 
comprising  merely a small  strip of the Omineca Mining  Division, a portion of the Cariboo  Mining 
Division,  and  the whole of the  Peace  River  %lining  Division:  Whatever  igneous  intrusidns 
accompanied  the Eocene Laramide  revolution,  when  the Rocky Mountain  range  was  formed, so 
far  as is now known,  have  not becn  unroofed  in this district,  The  presence of deepseated 
concealed intrusions  is,  however,  suggested by the  fact  that  mineralization of importance is known 
to Occur east of the  Finlay  river, at the Wedge group on Pesika  (Wedge)  creek. Less important 
minerali'ation  occurs at other  points  east of the  Finlap  river.  Generally  speaking,  however, 
the  region  east of the  Rocky  Mountain  trench, even in  the  immediate  vicinity of the Rocky 
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mountains, is of altogether  subordinate  importance,  from  the  lode-mineral  standpoint, t o  that 
west of the  Rocky  Mountain  trench.  The geology of the  portion  east of the  Rocky  mountain$ 
is that of the  Great  Plains,  wherein  lode-mineral  promise is not  indicated. 

From  the  foregoing  description it will be apparent  that,  inasmuch as this  district is crossed 
from  practically  north-western  extremity  to  south-eastern  extremity by three  parallel  batholiths, 
a widespread  distribution of mineralization  and  diversification of types is indicated. 

general  prevalence of silver-lead-zinc  mineralization, save in  the  immediate  vicinity of the 
A  feature of the  eastern  contact-zone of the Coast Range batholith, as is well  known, is the 

batholith or its satellites;  but it is to he borne  in  mind  that  this  condition,  being  dependent  upon 
temperature  conditions  and  the wholly fortuitous  factor of surface  erosion, wiU not  necessarily 
prerail  in t,he aureoles of the  other  batholiths. 

Gold-quartz  veins are  associated  with  comparatively  high-temperature  conditions; conse- 
quently  they  should  be  sought  in  the  immediate  vicinity of the  batholith or their  satellites. 

is unaccompanied by some  prominent  granitic  intrusion in the  immediate  ricinity.  While  atten- 
There is hardly one example of a qnarts vein  showing  promising gold values  in  this  district  that 

tion is drawn  in  the M y  of this  report  to all areas of known  importance in  which  lode gold 
has been found, it should be nnderstood that  there  are  many  other  points  in  the  aureoles of the 

geologic  considerations. For example,  there is evidence of quartn  wins at the  south  end of 
batholiths, as yet  undiscovered,  where  the  possibility of its presence is  indicated  from  general 

veins  with  promising gold values. It is quite  evident  that  in  mountainous  regions  the  zonal 
Bsbine lake and South of Fraser lake. Further  prospecting  in  these  regions  may  disclose  quart5 

distribution of minerals,  coupled  with  surface  erosion, are factors  which  should  be  closely 
studied  in  connection  with lode-gold  deposits, and  detailed  reference to  this will he found  under 
“ diarnie ” in this  report. 

MODES OF OCQURRENCE OF LODE GOLD. 

The following  different  modes of occurrence of lode gold are exemplified  in  this  district:- 
(1.) In  quartz veins-a mode of occurrence  which is likely  to  prove by far  the most 

important. 
(2.) In Certain  high-temperature  vcins,  dependent upon  local  geology,  on  Rocher D6boul6 

Esamples  are: Xaxel.ton View (Aurimont  Mines,  Limited), on Rocher  Deboule  mountain; 
and  Hudson  Bay  mountains,  in  which gold seems  likely to be the chief constituent  value. 

d l m i e .  V‘ictor!, (upper  portion of vein  system  only),  and Last Chance and Silver K ~ % Q  claims 
(“Matus  property”),  on Hudson  Bay  mountain. 

Glacier Gulch, Hudson  Ray  mountain. 
(3.) In acid  igneous  tongues,  in  association  with  tetradymite  (telluride of bismuth), at the 

(4.) In  the  form of disseminated  free gold in conntry-roCIc. On the Gauenne group,  Hixon 
creek,  there is some  evidence of such a mode of occurrence, but  careful  investigation is required 
to.  determine  the  matter  more  fully,  likewise  commcrcial  possibilities.  A  dissemination of 

,!‘porphyry dyke”   a t  Bob creek,  near  Hooston, on the Iforseshoe group.  A  description of this 
slightly  auriferous  snlphides,  which  seems  to  have  originated a placer-gold  deposit,  occurs  in  the 

.property mill be found  in  the  Annnal  Report  for 1038, page 172, and also in  the  Summary  Report, 
G.S.C., 1929, Part A, page 93 A. 

( 5 . )  In  the  form of fossil  placers  (auriferous  alluvials  consolidated  to  form  rock). Of this 
.class the  Tertiary  mine  on  the  Fraser  river (see ‘‘ Placer-mining in  British Columbia:’ Bulletin 
No. 1, 1931) is an  example,  bnt  inasmuch as by using a moderately  high  explosive  the gold 
contents  are  freed,  and so rendered  recoverable  in a sh1ice-fiume, this  property  is  classified as a 
placer-gold  property.  Anothcr  example is  “Hobson’s  Horsefly”  mine,  near  Horsefiy,  where a 
stamp-mill  was  erected to  trcat  the ore,  but i t  is to be noted that in  this  instance  it  is  quite 

Dlacer mine  will be contained in  the  forthcoming Annual Report for 1931. The  Cretaceous con- 
possible that  the cementing of the  gravels is only local. A full  description of this  property as a 

glomerates  exposed at  Takla  lake (see 1029 Annual  Report, pages 1.86 and  187)  probably  represent 
an  ancient  river-channel.  Sampling  over  considerable  widths  indicates  that  these  beds  are  only 
slightly  auriferous.  Detailed  sampling  might  possibly  disclose  pay-streaks.  The  quartzite-beds 
and  qnarta  veins  therein on Mount  Selwyn, in  the  Peace  River  Mining  Division,  have  aroused 
attention  in  the  past (see 1928 Annual  Report,  pages  186  and  187).  The gold present is quite 
possibly of alluvial  origin,  but  there is no evidence that it occurs to a commercial  extent. 
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BRIDAL DISTRIBUTIOS O B  QUARTZ VEINS. 
Of the last four mentioned  modes of occurrence it will be appreciated  that  no  broad  areal 

classitleation can  he given  inasmuch as they  are due to  purely locut causes. The  areal  distribn- 
tion of quartz veins, so f a r  as is known at present,  is as follows:- 

Divisions. 
(I.) In the placer-gold sections  proper of the Cariboo,  Quesnel, and  Omineca  IIining 

(2.) Within a belt of country  extending  westwards  from the headwaters of the Tellma 
river to and  across  the  Skeena  river,  and  approximately  hounded on the South  by the ZymOetz 
river,  and  extending  north  probably as f a r   a s  Pacific. 

(3.)  The region  north of Pacific inlmediately  west of the  Skeena  river  included  hy  the 
drainage  areas of Fiddler,  Lorne,  Porcupine,  and  Mosquito creel<s. 

(4 . )  In  other  smaller  areas, of which  the  most  importont  is Dome mountain,  near  Telkwa 
(see  Annual  Reports  for  the  years 1918, 1922, 1923, and 1024). Slightly  auriferous  quartz  veins 
a re  also known  to  occur  on  Sibola  mountain  (ace  page 163, Annual  Repurt  for 1027) ; in  PWtS 
of the  Cariboo  Mining  Division  outside  the.placer-gold  belt at  the  soutll  end of Rabine  lake; 
an8  just  south of Fraser lake. 

REVIEW  OF  AREAS;  SCOPE  FOR  PROSPECTING. 

(1.) THE PLACER-aOLD SECTIONS PROPER OF THE CARIUOO, QUEENEL, AND 

. Although  placer-gold deposits  are  not  necessarily  indications of commercial lode-gold 
deposits  in  the  same  region,  still  lode gold and  placer gold are  in  large  measure  interdependent; 

place for  the prospect.or to look for lode  gold is in a region  where  important  placer  deposits 
that  is to  say,  inasmuch as the  ultimate  source of the  latter  is  the  former,  the  most  natural 

have  heen  bound. It is, however,  necessitry to hear  several  things in miud. In the  first place, 
it should  be  understood that by ' I  placer  sections  proper '' is meant  those  sections  in  which  there 
is definite  evidence that  the  placer  deposits  are of local  origin;  the obvious indications of snch 
being  the  occurrence of coarse  placer gold in  and on true bed-rock and  the presence of some 
quartz veins in  the region.  Again, the  existence of an  hnportant  placer  area  indicates one 
which  has been subjected to prolonged  pre-Glacial  surface erosion.  Consequently  those  portions 
of the  veins  which  remain  may contain. mere  tracks of gold, and  may be  mineralized with 
sulphides of lead  and copper, to the  values of which  those of gold are subordinate,  or  the  veins 
may be entirely  barren.  Even  in a comparatively  rich  placer  section  all  creeks  are  not  equally 
rich.  This  may be due  partly  to  the  fact  that local  alpine  glaciation  has wholly or  partly 
rcmoved placer degosits originally formed, 01' to the fact that  the richcrrt quartz  veins follow 
a certain  belt or belts. It would, a t p y  rate, seem advisable  in  the  absence of any good surface 
outcrop  to  prospect  and  investigate  first  the  veins  in  the  immediate  vicinity o€ creeks  yielding 
the  best  placer gold. 

importance  than  those  which  strike  with  the  bedding-planes of the enclosing  country-rock,  except 
As a general rule, veins  which cross the  formation  would Seem to be of greater  commercial 

where  the  latter  are crossed  by  veins of the  former  class, as was pointed out originally  by the 

generally Show rusty,  iron-stained outcrops. Not  infreiucntly, however, i t   i s  observed that  the 
late W. L. Uglow. As is well  known, quartz  veins  which  contain  any  material  amount of pyrite 

outcrop of such  veins  shows a barren SnON-white appearance,  and a few  teet below the  surface 
the vein is  heavily  stained.  This phenomenon is probably due to  reducing  and  decolorizing 
agents  present  in  atmospheric  waters. A barren  outcrop  docs  not  therefore  necessarily  indicate 
a barren vcin. 

In  the  sections of the  report  which follow, attention  is  more  particularly  drawn  to  certain 

At  the  same t,ime, it  should he  clearly  understood that  in  certain 1ocalitier;"far example, in  the 
areas  which  appear  to offer promise, al?d undoubtedly  there is ample scope for prospecting. 

Rarlrerrille  area  and a t  other points-prospecting and Underground derelopmcnt  have  already 
afforded  definite  evidence of comnlercial  possibilities.  Rercral  propwties  justify  intelligent 
development  on  a Scale which is  quite beyond the  means of the prospector and  which  he  cannot 
he  expected to undertake. 

Omineca Nining Division. 

OMIXECA M I N I N ~  VIVISIOXS. 

may be defined as a strip of country  about 56 miles in length  and 15 miles in  width,  extending 
The  placer section  proper of the Omineca  Mining Dirrision is the  Manson section. m hi^ 
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in  an  east-and-west  direction  immediately  south of the Omineca river,  which  forms  the  northern 
boundary.  This  area  extends  from  Boulder  creek  on  the  east  to  Quartz  creek on the west,  and 
includes  Germansen  and  Manson  rivers  and  their  tributaries  in its eastern confines, and  Silver 
creek  and  tributaries,  and  also  Quarts  creek (a tributary of the Fall river  which fiows into  the 
Omineca river),  in its western confines. Full  accounts of the  routes  into  this  section  will  he 
found  in  the  Annual  Reports  for 3.924 and 1927. To  better  improve  transportation  facilities, a 
wagon-road is now in process of constrnction  from  the  end of the  motor-road 27 miles  north of 
Fort St. James  to  the  Nation  river. 

This  strip of country  immediately  adjoins  the  eastern  fiank of the  Cassiar-Omineca  batholith, 
and  prominent geologic features  are  the  extensive  outcrops of granitic  rock  which  occur  immedi- 
ately  north of the Omineca river at the  western  extremity  and  immediately  south of the  eastern 
extremity,  both  north  and  south of the  Manson  river.  Within  the  area  mentioned  schistose 
sedimentary  and  volcanic  rocks of Carboniferous  age  are of universal  distribution.  These  are 
seen  to he intruded at various  points hy various  dillerentiate  phases of granitic  rock. It is 
therefore  to be inferred  that  to  the  intrusives  mentioned is to  be assigned the  mineralization 
in  the  nnmerous  quarts  veins,  both  large  and  small,  which  outcrop on every  placer  creek of 
importance at a  great  many  different  points. 

It is to be noted that in  the  Manson  section  important  occnrrences of placer  are confined to 
two  comparatively  small  areas  lying at the  eastern  and  western  extremities,  and  which  may 
respectively he described as the  Germansen  and  Manson RiYer subsection  and the Tom and 

creek  and  between  that  creek and  the  Germansen  river.  This  does  not  necessarily  signify  that 
Quartz  Creek  subsection. No important  discovery of placer  has  yet been made  east of Silyer 

this region is devoid of quartz Veins. It may  mean  that  any  placer  deposits  therein  have been 
eroded hy glaciation,  in  which  case  prospects  for  lode gold  should he as good as at other  points. 
On the  other  hand,  the  absence of placer  may  signify  the  absence of auriferous  qunrtz  veins, 
and it would seem advisable  first  to  prospect  those  regions of placer  importance. 

Some strike  more or less  parallel t o  the  bedding-planes of the  enclosing country-rock; others 
The  typica1,qnartz  veins of the section  vary  in  size  from a  few  inches to  many  feet  in width. 

crossthe  latter  and seem to be just  as  large.  The  largest veins are developed on Boulder c reek  
where at one  point a width of 75 feet of practically  contillnous  quartz is exposed,  made  up 
apparently of three  large  individual  veins  with  intervening  bands of country-rock. 

Nineralization  observed  is  chiefly  pyrite,  pyrrhotite,  galena,  zinc-blende,  and  chalcopyrite, 
although  all  these  minerals  were  not  seen  in  every  vein.  Veins  on  Lost  and  Boulder  creeks 
and on Blad<jacB  mountain shorn a noticeable  nnlonllt of galena. 

Veins of another t m e  occur on  the  Germansen  river,  on  the d1fOtheT Lad6 and P.E.M. groups 
of the  Germansen  Development  Syndicate;  these seem to be localized by quarts-feldspar  sills, 
and to  he of the  gash-vein  type  and to occur in  certain  altered zones. 

both by J. D. Galloway, Resident Engineer, in 1924, and by the  present  Resident Engineer  in 
Samples  taken  from a number of typical veins  from  creeks  in  various  parts of the  section, 

the  years 1927 and 1931, unfortunately  did  not  disclose  commercial gold values. In  fact,  assays 
demonstrated  that  from  the  practical  standpoint  the  typical  veins  are of either  the  silver-lead 
or  silver-lead-zinc  class.  The  most  promising  appears to be the  vein  system .of the Black Haw% 
group  (property of Germansen  Development  Syndicate),  which  shows by far the  highest  silver 
ratio. Good silver  values  were  noted  in  pyrrhotite a t  this property, a somewhat  unusual  silver 
association.  The  type of quarts vein on the Mother Lode and P.E.M. groups,  referred  to  above, 
showed  encouraging gold and  silver  Talnes,  but  falls  in  the  gold-silver-copper  class. 

While no positive  evidence of commercial gold values  has been  obtained  from  the  typical 
qnartz veins to date,  that  is  qnite possibly  due  to  lack of thorough  prospecting,  and  such  mould 
seem  to he justified by the  fact  that  the  surrounding geologic features  are  entirely  favourahle. 
Valuable  discoveries  may be made  even  although  they do not  fall  within  the lode-gold  class. 

Carib00 m d  Quesnel Mining DivisidnS. 

of three  distinct  comparatively  narrow belts, in Nhich are  contained  the richest occurrences of 
Viewing  these  Mining  Divisions as a whole, it is possihle  to  discern within them  evidence 

placer  gold.  While  there are  many  other'quarta veins  and  placer  occnrrences  without  these 
belts,  such  ocenrrences are less  rich.  Without  in  any  way  disregarding  the  possihle  effect of 
glacial  erosion on placer  deposits, it is a reasonable  assumption  that  the  veins  within  these 
belts,  which  furnish  the  placer  gold,  are  richer  than  those  without. It is therefore  logical  to 
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investigate  such  veins  first.  These  belts are  approximately  parallel  and  have a north-westerly 
and  south-easterly  trend,  and  are  the following:- 

northerly. It extends  with  remarkable  continuity  from  somewhat  north oj! Island  mountain  to 
Belt No. 1.-This may  perhaps  best be termed  the  “Barkerville  belt”  and is the  most 

Cunningham  creek.  lncluded  in it are  the Alcrum group  (owned by C. J. Seymour  Baker, of 
Barkerville) on Island  mountain  (formerly  the  property of Island  Mountain  Mining  and  Milling 
Company) ; the  property of Cariboo Gold Quartz  Slining Company, Limited,  on Cow mountain; 
Mvrtle group  (owned by E. E. Armstrong, of Barkerville)  and  adjoining  claims  on  Barkerrille 
mountain; Black  Jack group  (owned by .6. 3. Tregillus  and  T. A. Blair) ; Proserpine group 
(owned by C. J. Seymour  Baker, of Barkerville), ICitchener group  (owned by F. J. Tregillus  ana 
T. A. Blair, of Barkerville,  and Independonoegroup (owned by A. E. Armstrong, of Barkerville), 
all on Proserpine  mountain;  and  the Hudson group  (owned by the  late I. E. Noore  and E. M. 
Wells, of Barkerville) on Cunningham  creek.  Repetition of good gold  values  occurs for a length 
of about 25 miles. 

seem to be a break  in  this  belt  between Amador  mountain  and  Yanks  peak,  hut the  country 
Belt 30. %-This may be termed  the “ Eixon  Creek-Stanley-yanks  peak belt.” There would 

north-west of Stanley as f a r  as Eixon creek is well  worth  close  prospecting.  Within  this  belt 
occur  the  property of Quesnel  Quartz  Nining  Company on Eiaon creek  (under  option  to  Carib00 
Lode  Mines,  Limited), on which a stamp-mill  was  erected  in  the  late sixtie!; op early  seventies; 

group  (owned by Clarence  Fuller and  associates, of Quesnel) on Burns  mountain, Stanley; 
the Cagenno group on Hixon  creek (owned by D. Hann  and J. Strbac, of Elixon) ; the perk.& 

Yanl&s Peak group (owned by W. Talbot  and J. Larson, of Keithley) ; Midas group (owned by 
0. J. Picltering  and J. Glover  and  associates, of Keithley) ; and Jane group  (owned by R. Rein. 
hold, of Keithley),  all  situated  on  Yanks  peak. 

waters of the  Eorsefly  river.  The lode-gold  possibilities of this  belt  have  received but  little 
Belt 4 0 .  S.-The Likely-Horsefly belt  includes  Black  Bear creek,  Cedar  creek,  and the head. 

attention,  but  frola  what  is  known of the  qnarta  reins a t  the  headwaters of the  South  fork of 
the  Horsefly  river,  and  the Crooked river,  and  the  mincralizing  agency  then?  evident,  the  south. 
eastern  extremity of this belt is  marked  down as a promising  region  fnlly  justifying close 
prospecting.  Prospecting  north-west of Likely  would  also  seem  warranted. 

quartz  veins  within  these  belts,  but  rather  that  the  better  veins  are  likely  to be found at intervals 
It 1s not  suggested that thore  is  evidence of an  uninterrupted  continuation of the  richer 

within  these  belts  rather  than  without  them. E:qidence of repetition is very  marked  in  the  ease 
of belt No. 1. 

It seems of particular  importance  to  hear  in  mind,  in  connection  with the gdd-quartz,Veins 
of the  Carib00 and Quesnel  Mining  Divisions, that it was  the high values in the  outcrops of 
certain of the veins  which attracted  attention  in  the  very  earliest  days,  and  led  to  those  opera- 
tions  which  were  the  earliest  attempts  in,loile-mining  and  milling  in  the  history of ‘the’province. 
The  earliest  operators,  therefore,  had Something  tangihle in  the  form of ri(!h outcrops to  com- 

lode-mineral enterprise. It seems  quite  likely that those early  attempts would have been carried 
mence with, which  after all is the  pith  and marrom of justification  for  the initiation of any 

much further  had  it  not heen for  the  milling  difficulties  encountered,  with  which  the  milling 
knowledge of that  day could  not  successfully cope, but  which do not seem  likely  to  cause  trouble 
to  operators of the  present time. 

The presence of known  intrusives,  with  which  the  mineralization of the  reins at various 
points  is  in all probability  genetically  associated,  will be indicated  in  the  test  following. It is, 
however,  evident that  inasmuch as mineralizing  agencies  differ  materially at   different points, 
‘it is  unsafe  to  assume  that  features of niineraliaation  rendered  evident by development at one 
point  will he found  characteristic of all points Qf the  areas  under  reriew.  But  from  recent 
development at  the  property of the  Cariboo. Gold Quarto  Mining Company;  Limited,  evidence 
has heen obtained  which  permits of certain  generalizations  which  apvly  not  only  to  that  property, 
but  also  to a large  portion of belt NO. 1, and  quite possibly to  portions of belt No. 2. It has also, 
as a result of that  development,  been  rendered  evident  that  existing  views  concerning  the  Barker- 
aille  arca  rein  system must be modified in  the  light of recent  development. 

Belt No. 1. E. E. Armstrong,  the late A. 1%’. Sanders, F. J. Tregillus,  nnd  T. A. Blair, in 
Much useful  work  has bc!en accomplishcd  by  local  prospectors,  notably by 

Bjrkerville Belt.  bringing  to  light  facts  which  indicate  the  continuity of this belt, A detailed 
account of the geology  mill be found  in  “Placer  and Vein Gold Deposits of 
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Barkervilie,  Cariboo  District,  British Columbia," by W. A. Johnston  and W. L. Ugiow, Memoir 
149 of the  Geological  Survey of Canada. 

rocks,  which are  intruded at a number of different  points  in  the  vicinity of Barkervilie by 
From  the foregoing it will  be  noted that  al l   the veins of belt No. 1 occur  in  we-Cambrian 

acid  igneous  tongues of the  quartz-feldspar  type  originating  from  an  assumed  underlying  and 

tions  from  which  the  mineralization  in  the  veins is due. The  age of the  mineralizatiou is ancient 
deep-seated  batholith,  which  has  not  been  unroofed by erosion at any  point,  hut  to  the  emana- 

and is by the  authors of the  above-mentioned  memoir  classified as evidently  pre-Mississippian. 

from  the  uppermost  portion of the  hatholithie  magma.  Inasmuch as there  is  no  evidence of basic 
As is well  known,  acid  dykes  represent the end  phases of batholithic  activity  and  originate 

dykes  within  the  area  under review,  the  inference is that  the  plane of surface  erosion is parnliel 
to  the roof of the  batholith  and  normal to the  vertical  axis of the  latter.  That beinc  the  case, 
the veins  within  the  area  intruded by the  acid  igneous  tongues  mentioned will be ail more or lesa 
of the Same temperature class at  any  giren horizon. Further,  inasmuch as the  veins  in  the  area 
are directly  over  the roof of the  batholith,  'they are in  the  most  favourabie  position for 

manifested  in  the workings of the Carihoo Gold Quartz  Mining Companji. For  the  reasons 
mineralization-a fact  which  may account for the  extremely  heavy  sulphide  mineralization 

given, it is a reasonable  assumption that  the  features of mineralization  disclosed hy recent 
development at  the  property of this  company  will  characterize  not  only  the  veins at other  points 
of this company's  property,  but  quite  possibly ulso the  veins of the  adjoining  area  in belt No. 1. 
A  full  account of the  Pronerty of the  Carihoo Gold Quartz  Mining  Company is given in  this 
report  under  "Activities of the  year 1931." Sulphide  mineralization is also heavy  on  the 
Hudson group,  and close to  the  latter  on  the  Homeatake is a galena-zinchlende-pyrrhotite 
replacement  shear-zone. 

Apart  from  the  recent  developmenb at the  property of the Cariboo Gold Quartz Mining. 
Company, no appreciable  amount of underground  development  has  taken  place a t  any  other 
Property  in  this  belt.  Accounts of the  properties  therein  will  be  found  in  the  Annual  Reports 
from  the  years 1917 to 1931, and also in  Memoir 149 of the  Geological  Surrey of Canada.  Many 
of these  properties  exhibit  showings  which, per 88, justify development, apart  altogether from 
the  fact  that  recent  developments at the  property of the  Cariboo Gold Quartz  Mining  Company, 
which throw  fresh  light on the  mineralization  generally,  greatly  strengthen  heretofore  existing 
reasons  for  development.  With  the  exception of one, the Hudson, all these  properties are very 
accessible.  A car  can now he taken to  within 9 miles of the Hudson, to  which a good pack-trail 
leads  from  the  end of the  road. 

Belt No. 2. Properties  in  the  region of Stanley  and at Yanks  peak, but  the geology of 
As previously  mentioned,  similar  features of mineralization  may  he  found at 

Stanley-Yanks not heen studied  in  detail. On Hixon  creek, at thc  fails,  nnd  above  this  point, 
Hixon Creek- this  helt  north-west of Stanley  differs  from  the  south-eastern  portion  and  has 

Peak Belt. the  schists  are  intrnded by granitic  rock  classified  by  the  Geological  Survey 
as augite  syenite,  with  which  the  mineralization  in  the  quartz  veins of the 

associated.  Granite  outcrops  higher  up  Hixon  creek,  hut its age  relative to neighhouring  rocks 
Quesnel Quartz  Mining  Company  and  neighhouring  properties is quite  possibly  geneticaliy 

has not  been determined. 

Hixon  creek  and  the  Willow river and  in  the  vicinity of Ahhau  lake,  and  prospecting  in  this 
Numerous  n-ell-mineralized quartz veins are known  to  occur  hetween  the  headwaters of 

region  in a south-easterly  direction  towards  Stanley would  seem to he well  justified. 

Cfown-granted  claims,  is  situated 011 Hixon  creek,  ahout 4 miles distant  from  the  main  Prince 
The  property of the  Qnesnel  Quartz  Mining  Company,  Limited,  which  consists of six 

George-Quesnel  highway,  and  esemdifies  one of the  earliest lode-mining  and  milling  operations 
in  the  hist.ory of the  Province.  According  to old records. 239 tons  assaying $20.91 a ton  were 
milled,  but  the  shaft  and  workings  therefrom  which  yielded  this ore are  now, and  have been 
for many  years,  under  water, so that  just  what is disclosed  by  these  rsorkings is largely a 
matter of ronjecture. I n  1929 Cariboo  Lode  Mines, limited,  obtained  an option on this  property 
and cleaned  out  one of the  adit-tunnels,  but  nothing  further  has heen  done, An account of this 
is  to be found in the 1929 Annual  Report  and  mention of earlier work in  the 1918 Annual  Report. 
It is stated  that  there is evidence  on this  property  that  a  wide  belt of tbe  schist  country-rock 
is  auriferous.  While  this  matter  bas  not heen investigated by the  Resident  engineer,  it would 
seem to merit  attention  in  view of thc  fact  that on the  adjoining Cayenne group  there  is  evidence 
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of such. It is understood that  an  option on the property of the Quesnel Quartz Mining  Company 
is  still held  by  Cariboo  Lode  Mines, 

The Caf/cnus group,  owned by E. H m n   a n d  J. Strbac, of Hison,  adjoins  the  property of 
Quesnel  Qna&  Mining  Company. There is solne  evidence of a disseminat.ion .of free gold in 
the decomposed schist  country-rock  Further  investigation,  which  is  merited, is required to 
determine  the  matter. An account vi11 be found  in  the 1929 Annual Rt?port. The  tunnel on 

experience  seems  to be that while erratic  results of assays of samples taken at the same  place 
this  property  has been sampled by several enginccrs at diffcrent times, and the  eeneral 

may  be  obtained,  and  "spott.iness"  mas even ertend  to  different  portions of the Same sample, 
nevertheless  thorough  investigation  is  warranted  to  determine  commercial  possibilities. It 
seems doubtful  if a definite  conclusion can be arriTed a t  unless Some very  material  quantity 
of the country-rock, Say 100 tons, is shipped to some  outside  point ani1 actually  treated  in a mill, 

There Seems to be a large  nnmher of very  small quartz veinlets  running  throngh  the  schist,  and 
or unless  such  quantity  is  treated  in a small  experimental  pilot-mill  erected on the  property. 

the gold. 
this,  apart  altogether  from definite quartz vcins unrl stringers,  might  explain  the  presence of 

An accollnt of the Perlcim group.  on Burns  mountain,  near  Stanley,  will be found  in  this 
report  under " Activities of the  year 1931." 

which  will be found  iu  the 1921) Annual  Report)  merit  further  investigation. 
Properties at  the  sontb-eastern  extremity of this  belt on Yanks peak (a description Of 

Belt No. 3. master-matercolii.ses, notably  the  Tertiary  Horsefly  rircr,  the  probability is 
It may be  noted  that.  owing  to  the  presence  in  this  belt of several  ancient 

Likely-Horsefly that  in places the  placer gold has been transported by the  agencies  mentioned 
Belt. to points  somcmllat  south-west of the lode-gold telt.  The  strong evidence of 

lodc  gold  in this region. Encouraging  values  were  found on the Wonder group on Cedar  creek, 
the local origin of the placer golB on Cctlnr creek  juhtifies  prospecting  for 

described in  the 1023 Annual  Report,  hut so f a r  as is known DO further vork has been  done  on 
that  property, 

NIImerous  Fcins  ontcrop  on Elaclc liear creek These are noteworthy on account of the 

comparatively  high silver ratio  which  tho  galena shows-namely, about 2 oz. of silver  to  the 
size of some of them and  the  largc lenses Of galena occurring  within  them, and by reason of the 

unit of lead. A shipment of about 10 tons of galena was made from  the Black Bear No. I in 
1.926 (see Annual Report for  that  scar). Appreciable  gold values have  not,  however, so f a r  
been ilisclosed in  these  rcins. 

woule seem justified. 
Prospecting  nortli-\wst of Lilrely  in the  direction of, and  in  the region of, Kangaroo  creek 

rcgion of the  Sooth  fork of the Horsefly  river  and  the Crooked river, ant1 tributaries of these 
Tho  impavtance of thoronghly  prospecting  the  south-eastern  estremity of this belt  in  the 

streams,  is w r y  strongly  indicatcd.  This  rcgion is within  the  aureole of the Ross ICountain 

McIntosh and Crooked  lakes  and Boxst. Grove. To this intrusion is undoubtedly  due the 
batholith,  Nhich oeenpies n triangular area several  hnndred  square miles in  extent  between 

mineralization of the  many  quartz  reins in the area mentioned,  and  there  is  every  reason  to 
suppose that  these qllastz reins  originated  the  more  important placer-gold deposits of the 

1002  in(1icnt.e that.  the snlphi<7es c a ~ r y  linusuall?  high  values  in gold. The  veins  in  this section 
Horsefly  section. Further,  assays of Samples of tllrse  veins  talren by 7V. Fleet  Robertson  in 

are  thus described by 77'. l?1QQt Rohcrtson in  the 1902 Annual  Report :- 
"Eraser creek is  the  last creek  flowing from  the South-east  into  the  South  fork. It is  from 

3 to 4 milcs  long, thc  stream-bed  rising  in  that  distance  from G.50 feet  to a basin  almost  circular 
in  shape and half a mile in  diametcr. 'Pile basin is  snrrounded b y  walls  which  rise a t   a n  
average  angle of 45" to a height of 1,,500 to 2.500 feet,  and are composed of slatcs,  shales,  and 

ing inuch silica, the  whole  being mnch  metamorphosed,  and  having here n somewhat  uniform 
sandst.one, usually  dark,  but torvards thc  bigher  elevations  showing n light-colaured bed contain- 

dip to the  west of from 30' to 60'. These  shales are cut hs B main series nf quartz veins  having 
x S. 'is" 7V. strike  and  nearly  rcrtical  dip,  and are accompanicd by innumerablc parallcl veinlets. 
The  main  series shows three or four  reins  cutting  the  formation,  and  these, as exposed,  seem to 
pinch  and  swell,  forming lenscls  of nearly Solid white quartz from 30 to 40 feet wide,  and  probably 
300 to 500 feet long. This series of lens(% appears  to  hnre  great  strrngth  and  continuity, as 

4 
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from  the  summit of the  hills, hy the  aid of a field-glass, its outcroppings can he seen in  line  for 
4 or 5  miles  to  the  eastward,  crossing  the  valley of the  main  creek  and up the  opposite  range of 
hills.  To  the  westward  the  quartz is visible ou that  side of the  basin  to  within  from 300 to 
500 feet of the  top,  There it and its containing  shales are .capped with a volcanic  rock,  basaltic 
in  character,  and  showing  porphyritic  structure  in  places,  evidently a remnant of a basaltic 
capping  which  covered a large  area of country,  as  other  isolated  cappings of a similar  character 
are noted on other  peaks of about  the  same  altitude (7,500 feet) .  Continuing  westward,  these 
quartz veins are seen in  the  adjoining  basin of Slide  creek  and  cross  over  intq  the  next  basin 
at the head of Enreka  creek. 

“About  the whole length of these  exposures  has heen  covered hy mineral  locations,  but  upon 
none of them  has  any  development been  done.  Through  the  qnartz are  scattered  masses of iron 
pyrites,  which so far have  not been proved to occur in  such  quantity as to  amount  to  more  than 
1 or 2  per  cent. of the  quartz  as it would  have t.0 he mined. A number of assays  have heen 
made on samples  from  the  various  qnarta-outcroppings,  and  show  the  rock t.0 contain  from 40 
cents  to $3.60 per  ton  in  gold,  while  an  assay of concentrates  panned  in  the  Government  Labora- 
tory  gave  an assay of 16 OB. per  ton  in  gold. 

of Crooked river,  along  hoth  slopes of which similar  quartz  veins  are  reported,  showing  similar 
‘‘ To  the  south of the  range  forming  the southern  watershed of the  South  fork is the  valley 

mineralization.  Samples  mere  obtained  for assay  and  gave  like results.’’ 

(2.) T X E  REQION WEST OF THE HIIADNATERS O r  THE TELKwA RIVER, 
TO ATD ACROSS THE SICEEXA RIVER. 

This region i s  approximately  bounded on the  south  hs  the Zymoetz (Copper)  river  and 
extends  north  probably as far as Pacific. It immediately  adjoins  the  eastern fianlf of the  Coast 

inclusion area. The  western  portion  contains  many  intrusions of aplite. 
Range  batholith,  contains  many  spurs  and  satellites of the  latter,  and  even a small  pendant  and 

From  &e  description,,therefore, it is apparent  that  mineralization of a comparativelp  high 
temperature is to he expected. In  the  western  portion a copper  mineralization  predominates  in 
the  quarts veins,  and  in  this  portion  also are exemplified  typical  gold-quarts  veins,  wherein  base- 
metal  values  are  insignificant  compared  with  those of gold. In the  eastern portion  the  quartz 
veins Show a mineralization of snlphides of copper,  lead,  zinc, and  iron.  A  complete  account 
of the geology of this  area,  with  maps,  will he found  in  the  Geological  Survey of Canada  Sum- 
mary  Reports, Part A, for  the  years 192.7 and 1925, under  the  respective titles : “ Reconnaissance 
between  Skeena  River  and  Stewart, B.C.,” and “ Reconnaissance  in Zymoetz River  Area,  Coast 
District, B.C.,” the  author  in  each  case  being George Hanson. 

The  most  important  property is that of the  Columario Gold Mines,  Limited,  comprising  the 
Valhalla and Kleanza groups  near Us$. This  property  has reached an advanced  stage of 
development,  which is fully  described  in  this  report  under  “.4ctivities of the  year 1931.” 

The Dardarrelle, owned by  A. Carmichael  and S. DlcNeil, of Usk, like  the  above-mentioned 
property,  exemplifies  typical  gold-quartz Vein occurrence  and would  seem to  merit  further 
investigation.  Accounts of it will he found  in  the  Auuual  Reports  for 1914, 1918, 1921, and 1027. 

exemplified by Several properties  situated on or near  Milk creek. at the headwaters of the 
Auriferous quartz Veins mineralized with sulphidm of lead, copper, zinc, and  iron are 

Telkwa  river. Among  these may  he  mentioned : The Kitclbcner group,  owned by J. B. Goodwill 
and  associates, of Telkwa (see Annual  Report  for  1928) ; the Grandvieto group,  owned by 
T. Riley  and  associates, of Smithers (see Annual  Report  for 1929, and also 1920, under 
“ Surprise”) : and  the Big Fozcr group,  owned hy Alex.  Chisholm, of Smithers (see Annual 
Reports  for 1914, 1917,  1920,  1926, and  1929). 

owned hy Major McConnell (see 1929 Annual  Report) : and  on  the Grotto group,  owned by 
Auriferous quart!!, reins mineralized  mainly.  with  chalcopyrite  occur on the Toulon. group, 

George  Alger and  associates, of UsB, an  account of which  will he found  under  “Activities of the 
year  1931 ” in  this  report. 

investigation,  and  which are  but a short  distance  from  the  railway-track at Usk, are  the Lucky 
Properties on which  much  deyelopment  has  already heen done, and which  merit  further 

Luke, owned by  L. E. Jloody  and R. Lowrie, of UsB (see Annual  Reports  from 1918 to 19?5), 
and  the -Cordillera (see Annual.Reports  for 1917 to  1923, under I‘ Kitsalas  Mountain  Copper Go., 
Ltd.,” and 1930 under “ Cordillera ”). 
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It would  seem reasonable to anticipate  that  search ill, or in  the  immediate  vicinity of, the 
Coast  Range  batholith, its spurs and  satellites,  should  result  in  the  discovery of additional 
typical  gold-quartz  veins  and close prospecting  is  justified. 

(3.) THE REQIOR IMMEDIATRLY NORTH 0%. P.4CIFIC, ColWRISlXQ TEE DRAIXAQE  ARFAS 
OB FI~DLER, Lonm, PORCUPINE, A'XD MOSQUITO CREE.KS. 

reason  to  suppose  that  had it not been for  active  glaciation it would  haPe  constitnted  an 
This  area  undoubtedly  contains a very  large  number of 'quartz veins,  and  there is every 

important  placer  area. Of this,  Lome  creek,  protected by local  topographic features  from  active 
erosion, is striking proof. 

The geology of the area may be  hriefly  described as 'consisting of a widespread, if not 
universal,  distribntion of thickly hedded sedimentary  rocks of the  Hazeiton  series,  mainly  with 
low angles of dip,  intruded By numerons  granitic  stocks  and  dykes, anci to  such  intrusions  the 
miheralization is to  he  assigned. 

At  only  one  property in  this area, the Biddler (fully  described in  the 1925 and 1926 Annual 
Reports)  near  Dorrcen,  has  any  material  amount of work heen  done, and  encouraging gold values 
have  recently heen found  in a vein on the  CwlnaUne  group,  described  in  this  report  under 
"Activities of the year 1931." Indications  generally  entirel?  justify close prospecting of this 
area.  In  particular, it is recommended that  particular  attention he  paid  to that  portion immedi- 
ately  adjacent  to  the  railway between Lome  creek  and  Dorreen,  which is extremely accessible, 
and  evidence  has heen  afforded at  the Piddle? and  groups helow this of good gold  values. It is 
important  that  the prospector  should  hear in  mind that veins in  this  area  which  up  to  the 
prescnt  have Shown promising gold values  occur in  the  immediate vicinity of granitic tongues. 

Valuable  geological information  will be found  in  the Geological Surrey of Canada  Sommary 
Report, Part A, 1923, page 42. 

(4.) OTHER S?.~ALLEB AREAS. 

be found  in  the  Annual  Reports  for 1918,1922,1923, and 1924.. But  little  activity  has  transpired 
Of these, the most  important is Dome  mountain,  near  Telkwn, of which  full  accounts  will 

here Since 1924, beyond the  cfforts of a few  prospectors,  but  thezegion  well  merits  further 
investigation. 

Slightly  auriferous  allarb.  veins  are  also  known  to occur  on  Sibola mountain (see Annual 
Report  for 1927). and  also  in  parts of the Carihoo  Mining  Division  outside the  placer-belt; at 
the  south  end of Bahine  lake;  and  just  south of Braser  lake. 

GOLD OCCURRENCE I N  VBIINS OTHER  THAN QUARTZ VEIZIS. 
While i t  is possible to  readily  discern a gradual  change  in the character of mineralization, 

consequent  upon  dccrease of temperature, a s  distance  from  thc  Coast  Range  bathdlith  increases, 
nevertheless,  owing to the presence of outlying  satellites at some distance  from  the  batholith, 
there are local departures  from  the silver-lead-zinc  type of mineralization  generally  character- 
istic of the  eastern contact-zone. 

which  have  igneous cores, and  where  the local  effects of the satellitic  intrusions are very  marked. 
Important  examples are  afforded by  Rocher Il(.boul4 and  Nndson  Bay  mountains, both of 

In  the  case of both  these  mountains,  generally  speaking,  the  lower  portions being farther  from 
the  igneous  core  than  the  upper  portions,  the  latter  eshihit a higher-temperature  character of 
mineralization  than  the lower. There  are local  mriiltions of coorse, due  to  the  fact  that  surface 
erosion has  not  yet  entirely removed the  outer  and lovuer-temperature  eone  from  upper  portions 
of the  mountain at all  points.  Zonal  distribution of minerals is strikingly  illustrated on € I~&on  
Bay  mountain at the Victory, a t  which  property  the  mineralization of the  main  vein  shows a 
marked  change  from  silver-lead-zinc in  its lower  portions  to  arsenopyrite-sphalerite  in its upper 
portion,  with  consequent harked  increase  in gold  values. The efiectt; of surface  erosion  in 
removing,  either  partially  or  completely,'the  outer  and only slightly  auriferous  lead-zinc  eom 
should  be  clearly  appreciated, and is a filetor of high  importancc  in the derelopment of properties 
on Hudson  Bay  mountain. 

Examples of gold properties on  Rocher D4holilP monntain are afforded  hy  the Hazelton View 
and Red Rose. The  Hazelton View, owned by Aurimont Mines, Limited,  contains a remarkable 
association of minerals-arsenides, nrsenopyrite,  and molybdenite.  Selcctcd ore  assays  ahout 
5 0%. of gold to  the  ton;  arsenic, LO per cent.; cobalt, 4 per cent.  Cobalt  contents  constitute a 
valuable by-product. An account of it will  he  found in,  Memoir 110 of the Geological Survey , 
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of Canada by J.,  J. O’Neill, and  in  the  Annual  Reports  for 1927 and. 1925, under “ Anrimont 
Gold Mines, Ltd.” 

The  minerals occur  mainly  in a compact  seam  from 3 to 18 inches in  width,  hut  to  some 
extent  are  distributed  throughout  the filling of the shear-zone. Hitherto  mining  has been 
Confined to the  shoots of high-grade  ore only, which  are “hnnchy.” I n  view of the  high  values, 
this  property would  seem to merit close examination  and  systematic  sampling  to  ascertain  any 
further possibilities. 

Memoir 110 of the Geological Sur res  of Canada by J. 5. O’Neill, and  also in  the Annual  Reports 
The Red  Rose is owned by Chas. El:,  of Iiazelton, and a description of it will  be  found  in 

for 1914 and 1916. Tungsten  minerals  also  occur  in  the vein. Nothing  has been done  on  this 
property  for  some  years,  but  it  would scem to merit  further  inyestigation.  There  would  also 
seem to be justification for further  search on this  mountain on thc  eastern  slopes  in  the  vicinity 
of the  headwaters of Mud  and  Porphyry  creeks  for  auriferous  quartz  veins. 

TvssTexrr SLOPE OF Iiumoh- BAY NOUXTAIX. 

The Mantie is an  example of an  auriferous vein  on  Hudson  Bay  mountain.  This  property 
is owned by the  estate of the  late J. Aldrich,  represented by  L. 5. McGill, of Smithers. A fnll 
description of this  property  will be found  in  the  Annual  Iteport  for 1922, and on page 132 of the 
Summary  Report, G.S.C., Par t  A,  1925. The  main showing is the  outcrop of a shear-eone  which 
has been well Stripped for some 300 feet. St.is well  mineralized for the  greater  portion of this 
length  and  the  width  varies  from 6 to 8 feet.  Jilineralizatiou is essent.ially of the  arsenoyyrite- 
sphalerite  type,  with  subordinate  amonnts of chalcopyrite;  and  the clricf constituent  value  is 

shallow  shaft  has been snnk  in  the  upper  portion of the  outcrop,  and one adit has been run   a t  
gold. This  outcrop  shows  considerable  strength  and is a n  impressive  mineralization.  One 

apart,  to  depths of 33 feet  and 42 feet respectively.  At a vertical  depth of approximately  130 
the bottom of the  outcrop for a distance of 1G5 feet,  from  which  two  minaes  were  sunk, 50 feet 

vein;  this  tunnel  shows  but  indifferent  mineralization. A still lmver crosscut  tunnel  was 
feet below this  adit,  another  adit  about 700 feet long was  driven on the  general  strike of Ule 

originalls  started  from  Ilenderson  Creek  gorge  and  continued  for  about 200 feet. 
It will  therefore be  noted that  derclopment to date  has been entirely  directed  to  ascertaining 

the  fate of this  property beZulu the horizon of the  outcrop. S t  would  seem of major  importance 
to develop at  and above the  latter horizon for  two reasons:- 

on the  western  slope of this  mountain  is zo?ziny, which  is  due  to  the igneous  core of the  mountain, 
(1.) On general geologic  grounds. One of the  most  pronounced  features of mineralization 

the  original  focus of hcat,  creating  more  or  less  concentric  temperature zones, which become 
Successively cooler as  distance  from  the  source of h a t  increases.  These  are  characterized by 
mineralizations  inherent  to  and  compatible  with  the  respective  temperature zones. On this 
slope of the  mountain  surface  erosion  has  entirely  removed  the  outer  and  cooler  silver-lead-zinc 
zone of relatively low  gold content  down  to a n  elevation of about 4.200 feet,  and  consequently 
above this horizon the  higher  temperature  zone of pronouncedly  auriferous  content is exposed 
on  the  surface. It will  he  understood,  therefore,  that  workings below this horizon  may  have 
to be driven a very  considerable  distance,  which becomes increasingly  greater  as  the  vertical 
depth below the  critical horizoll increases  and  the  slope of the  mount.ain  fiattens, .in  order  to 
penetrate  the  pronouncedly  aurifcrous  high-temperature zone. Should a vein  continue  in  both 
lower- and  higher-temperature  mnes, as  is  quite  likely, below the  critical  horizon  mentioned, at 
points  anywhere  near  the  surface,  mineralization  in it will be characteristic of the silver-lead- 
zinc  zone, in  which good gold valnes  are  not  to he  expected.  Reference  to  the  map of claims 

Henderson, and  neighbouring groups. The level of No. 4 tunnel on  the  main  vein of the Victory 
published in  the 1927 Annual Report, page 13G, mill  show the position of the Mamie, Victory, 

immediately  adjoining  the MunLie on the  west  is 4,315 feet ;   that  of the  upper  adit on the Mamie 
at  the  lower  end of the  mtcrop  is 4,385 feet.  Mineralization  in  the  Pictory NO. 4 tunnel  shows 
distinct  evidence of a change  in  the  type of mineralization below this  point  and  pronounced gold 
values;  therefore  it  is probably situated at about  the  critical  horizon. In  the  light of available 
data:  therefore, it would  seem safer  in  the  first  instance  to develop the M a d e  at and  above  the 
main  outcrop, by continuing  the  upper  adit,  rather  than below this horizon. 

(2 . )  On specific  grounds. The  mineralization on the  surface  exhibits  strength  above  the 
horizon of the  upper  adit  rather  than below this point. There is ample  scope  above  this level, 
and  the  topography  is by  no means  onfaaonrable  and  contribntes  to economic  mining. It would 
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therefore  seem  advisable to contikne  the  adit  started a t  the lower  end of the outcrop.  While 
mineralization  in  this  tunnel  does  not  appear as strong as on the  surface, it is premature at 
present  to  draw  an  unfavourable  inference  therefrom. 

This  property  was  again  visited  in 1931, and  the  following  samples  were  taken  from  the 
surface outcrop:-Across 7 feet,  upper  side of shallow  shaft, assay: Gold, 0.30 oz. to  the  ton; 
silver, 6.2 0% to the  ton; copper, 1 per  cent.;  zinc, 10.2 per  cent. Acros~  6 feet,  just above  upper 
adit,  assay: Gold, 0.34 02. to the  ton; silver, 2.2 oz. to  the  ton; coppe:?, trace; zinc, 14.6 per 
cent. The  outcrop on this  property  exhibits  decided  strength  and  merits  further  investigation 
by advancing  the  adit. 

It would  seem of considerable  importance to pay  particular  attention  to  the  question of 
zoning, in  the  development of this  and  other  properties  in  the  near-by  region at  the  same 
eleration. 

be  found in  past  Annual  Reports. This property,  which  was  examined again  in 1931, bas 
The Victoru group  is owned by Donald C. Simpson, of Smitbcrs,  and a description of it will 

hitherto been considered in connection with  its silver-lead  zinc  possibilities,  but  recent  work by 
the owner in  and  near No. 4 tunnel on the  main  rein  suggests  that  investigation of the  upper 
portion of this vein  above No. 4 tunnel  with a view to  determine  gold  possibilities is justified. 

Smtematic  sampling by the  examining  engineer of one of the  large  operating companies 
indicates  an ore-shoot in  the  immediate  vicinity of No. 4 tunnel, 60 feet  in  length, 3.7 feet  in 
width,  assaying: Gold, 0.44 oz. to the  ton;  silrer, 10.45 oz. to  the  ton; lead, 7.10 per  cent.; 
zinc, 5.49 per  ccnt. 

Two Samples were  taken by the  Itesident  Engineer  just below No. 4 tunnel  from  the  surface 
outcrop, with  the following  results:-Across 4.5 feet,  assay: Gold, 0.40 oz. to the  ton;  silver, 
12.0 oz. to the ton.  Across 4.75 feet, 5 feet  north of above, assay: Gold, 0.54 oe. to  the  ton; 
silver, 3.5 ob. to  the ton. 

The  change  in  character of mineralieation at and above this  point  (elevation 4,315 feet) 
from silver-lead-zinc to arsenopyrite-sphalerite  indicates  that No. 4 tunnel is at  about  the 
critical  horizon  above  which  surface  erosion  has  removed  the  lower-temperature zone minerals 
and exposed those of the  more  pronouncedly  auriferous  higher-temperature zone. This is 
evident  from  the  various  open-cnts on the  vein a t  intervals on the  surface between No. 4 tunnel 
and  elevation 4,725 feet, at  which  point  another vein,  known as  No. 3, appears to join  the  main 
vein. At  elevation 4,460 feet  on  the  right  bank of llalley creek,  the  main  vein-outcrops on  some 
steep bluffs and  shows a characteristic  higher-temperature  mineralization of arsenopyrite  'and 
sphalerite. A sample  taken across 2 feet  at  this  point  assayed: Gold, 0.70 oz. to  the  ton; silver, 
8 oe. to the ton : zinc, 5.2 per cent. 

These  have a somewhat  more  westerly strike than that of the  main vein.  One of these is 
There  arc Several  veins cast of thl? main vein besides the NO. 3 vein  already mentioned. 

exposed, as a small  rein  showing  arsenopyrite, on the  east  bank of Halley  creek,  and it is said 
that  frce gold  can be  obtained from it by panning. This Small  vein intersects a mineralized 
region in  the  volcanics  about 30 feet  in  width, Which is exposed a t  one point by open-cut, but 

at some  points. Further  work  is necessary. 
has  not been further  investigated. Mineralizntion is on the whole  sparsc,  although  fairly  heavy 

The  main vein  seems by far  the  most  important,  and  further  investigation of this above 
No, 4 tunnel  would seem  well justified.  There  is  abundant scope  above No. 4 tunnel  and con- 
siderable  promise is indicated. 

BASTERN SLOPE OF Flcosorr. BAY ~ ~ U A T A I N .  

values and of the higher-temperature  class of,  mineralization a t  points  from vertical  elevation of 
At several  propertics on this SIoDe  of the  mountain  there is evidence of appreciable gold 

about 4,300 feet  upwards.  On  this  side of the  mountain, a t  elevations of from 6,500 to 6,800 
feet, the elevated  plateau on  which is  situated  the Silver Lake  and  adjoining  groups eviclently 
represents  in  part a portion of the  lower-tehperature  silver-lead-zinc zone, which  erosion  has 
failed to  remove. Immediately below this  plateau, a t  about 1,500 feet lower  vertical  elevation, 
high-temperature  mineralization is in evidence at the SiCuer Creek and  neighbouring groups 
(Schufer  property).  At  other  points on this Slope  of %he  mountain  there  are  other  smaller 
nneroded  lower-temperature  areas at points  above 4,300 feet. 

Among properties  which show mineralisation of the  high-temperature  class  in  veins  may be 
mintioned  the Yfclcon (see  Annual  Report  for 1928) ; the Jersie (see Annual  Report  for 1928) ; 
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and  the  Silver I f i w  and Last Chance, which  comprise  the  property  known as "The  Matus 
Rroperty." This  latter  property is owned hy J. Matus, of Telkwa.  The  situation of the  claims 
is  shown  on  the  map on page 1G5 of the 1928 Annual  Report. It is on the  right  bank  of.Toboggan 
creek  in  immediate  proximity to the " Big  Toboggan " glacier,  and is reached hy following a 
branch  trail  ahout 1 mile  in  length  .which  leaves  the  Toboggan  Creek  trail  just below Schufer 
lake. 

At  elevation 4,578 feet, a tunnel  ahout 100 feet  long has been driven in  a heavily  stained 
and  mineralized  band of sedimentary  rocks  which  strikes S. 25" W. (mag.)  and  dips  south-east. 
The  mineralization  consists of arsenopyrite,  pyrrhotite,  chalcopyrite,  sphalerite,  and  pyrite. 
A  selected  sample of this  assayed: Gold, 0.6 we. to  the  ton;  silver, 0.32 oz. to  the  ton.  Unfor- 

the  depth of snow.  Somewhat  east of the  abore, at elevation 4,350 feet,  a  similar  mineralization 
tunately, on the  date of inspection, June 30th,  entrance  to  the  tunnel  was  impossible owing to 

A  sample of a selected  portion of this  assayed: Gold, 0.56 05. to  the  ton;  silver, 0.36 oa. to 
is  partially  exoosed.  This  strikes  about S .  S5' W. (man.)  and  dips  south-east at a low  angle. 

the  ton.  This  property  merits  fnrther  investigation. 

mountains  near  Smithers  contain  noteworthy  raloes  in  gold,  although  they  cannot be properly 
ATote r e  certain  Pronerties  in  the  Babine  Mountaim-Certain  properties  ip  the  Babine 

classified as lode-gold  properties.  These are:  IZainbow, owned by James  Wright, of Smithers 
(see 1929 and 1930 Annual  Reports) ; S i l z w  Iihg, owned by Omineca Silver  King Mines, 
Limited (see Annual  Reports  for 1926,  1929, and 1930) ; Victoria, owned by Lorraine  Copper 
Silver  Mines,  Limited  (see  Annual  Reports  for  the  years 1918,1922,1926,192S, 1929, and 1930) ; 
Hglmd  Basin  and  Little Joe, omned.hy T. Xing  and  Martin, Cain, of Smithers (see Annual 
Reports  for 1022 and 1926) ; and Silver Saddle,  owned by B. F. Messner  and A. T. Harrer, of 
Smithers  (see  Annual  Reports  for 1926 and 7929). 

GOLD OCCURRENCE IN SCID IGNEOUS  TONGUES. 

An interesting  example is afforded by the  Glacier Galch on Hudson  Bay  mountain,  owned 
by S .  F. Campbell  and  Grover  Loveless, of Smithers. Gold  values,  which are in  places  high, 
hut  rary very  considerably, are  associated  with  tetradymite  (telluride of bismuth).  At  an 
elevation of about 3,200 feet  in  the  sedimentary  rocks  which  comprise  the  coal-measures of the 
Lake  Kathlyn  coalfield  occur  several  acid  tongues  in a zone about 17: feet  in  wiath.  These 
tongues are more or less  mineralized  with  tetradymite,  but  their  width  varies  greatly  from a 

about S. 47' E. (mag.)  and  the  dip about 50" to the  south-west. The  dykes cut  the  sedimentary 
few  feet to a few  inches  within'a distance of a few  feet.  The  strike of the  larger  dykes is 

host-rocks of similar  strike,  but  which  dip  at  about 30". The  strike  and  dip of the  mineralized 
%one as a whole appears  to be coincident  with  that of the  individual  dykes,  which  are  more  or 
less  Parallel  to one another. It  is  apparent  that  the  dykes  represent  the concluding  and  final 
stages of batholithic  intrusion.  From  some of the  tongues  quarts  veinlets  branch  in  all  direc- 
tions. It is evident that  in some cases  mineralization  filled  pre-existing  fractures,  because 

with  tetradymite crystals of much larger Size than  those present  in  the  portions of the  dykes 
"comb-structure" is well developed, and  quartz  crystals of appreciable  size  are  formed  tosether 

where  replacement  mineralization  is  in eTidence. I n  places  the  tetradymite  shows a tendency 
to  assume  pseudomorphic  form  after  quarts. AS in  the  case of mineralination on Hudson  Bay 
mountain  generally, it is apparent  that  the  mineralieing  solutions  mere of a reducing  character, 

bleached  and  almost  entirely  decolorized. 
one of the  dykes  showing a segregation of ferro-magnesian  silicate  minerals,  which  has been 

48 feet  following  one of the  smaller  dykes.  The  dyke  gradually  pinched  ont,  and  for  the  last 
The  owners  worked at  their  property all last  winter,  running  an  adit-tunnel a distance of 

12 feet of the  total  length of 60 feet  the  adit  was  Swung to the  north-east  to  penetrate  the 
downward  continuation of a  well-mineralized  dyke  exposed on the  surface  about 50 feet  above 
this  point.  Quite  possibly the tunnel  was  not continued far  enough to  reach  the objective, bnt 
the  continuity of individual  dykes is a somewhat  uncertain  factor,  and  greater  hopes  lie  in  the 
mineralization  as a whole. Before  doing  further  underground  work it is suggested that, it 
would be advisable  to  Strip off the moss and  light  surface  soil  in  the  neighbourhood of present 
exposures,  in  the hope of disclosing  additional  showings.  There  seems  to he no  reason  to  think 
that  the  dykes  will  not be found  to  occur beyond the  present  region of exposures. The  property 
well  merits  fnrther  investigation  to  ascertain  commercial  possibilities. 
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sample so f a r  obtained by the  Resident  Engineer was one  across a width of 7’h feet,  which 
While it is possible to  obtain  high gold values in  selected  samples,  the’ best  representative 

assayed : Gold, 0.43 oz. to the ton ; silver, 0.10 06. to the ton ; bismuth, 2.2 per  cent. A sample 
taken  acrhss 15 feet at another  point  assayed: Gold, 0.18 oz. to  the  ton;  silver, 0.22 02. to the 
ton. Further  particulars concerning this  property  nil1 be found  in  the  Annnal  Reports  for 
1920 and 1930. 

ACTIVITIES OB THE YBAR, 1931. 

SU3CNAP.Y. 

Although  lode-gold  mining is as yet  quite  in  its  infancy  in  this  district,  nevertheless  the 
developments at   the only  two  lode-gold properties at which  any  material  amount of development- 
work  has been carried out-namely, those of the Columario  Gold  Mines near Usk and  the 
Carihoo Gold Quartz  Mining Company near  Barkerville-justify  the  expectation  that  the  district 
will  not be long in  arriving at the  production  stage  in  the  case of this c’lass of property. 

are  of particular  importance,  because  they do not  affect  that  nfbperty only. Certain features 
The  results  obtained at the  property of the Cariboo  Gold  Quartz  Mining Company, Limited, 

of mineralization  manifested W i l l  probably  be  found to occur at other  properties  in  the  vicinity. 
These  results,  moreover,  indicate  very  definitely  that  certain of the views  generally  held con- 
cerning  mineralization  in  the  Barkerville  area  must be modified in  important  respects. 

The discoveries of prospectors dnriw  the  year,  notably  those of E. E. Armstrong, of Barker- 
ville,  on  his Mffrtle group  on  Barkerville  mountain,  and of August  Johnson, of Ititchie, on his 
BeTmaMne group at the  headwaters of the  Xorth  fork of Lome creek, near  Ritchie,  are of an 
encouraging  nature  and a stimulus to otllers. 

C. J. Seymour  Baker, of Barkerville, at his l’roserpine group on Proserpine  mountain, and at 
Among other  activities  may be mentioned:  The  small-scale development  carried out by 

his Aurum group  (formerly  the  property of Island  Mountain  Mining and. Milling  Company)  on 
Island  mountain,  near  Barlcerville;  the  development  started at the Perkhs group,  near  Stanley, 
by J. H. Johnson, of Prince  George;  and  that  carried on by Germansen  :I>cvelopment Syndicate 
a t   i t s  properties,  the l j l ~ c l c  Hawk,  PJLK.,  and Mother Lode groups,  in  the  Manson  section. 
In  addition, a certain  amount of work  was  carried  out at   the KitCBe~mr, OTondview, and Rob 
Rov groups, a t  the  headwaters of the  Telkwa  river, hy the  respectire owners. Further worlr 
Was also  carried  ont  at  the Glacier  Gulch, >bison  Bay mountain, by the owners; S. F. Campbell 
and G. Loveless, of Smithers;  and on the Midas, Yanks  peak,  near  Iieithley, by the owners, 

O N ~ W ,  R. Reinhold, of Keithley. 
0. J. Pickeriy  and J. GloT.er, of IIeithley;  and  on  the Jane, Yanks  peak, near  IIeithley, by the 

OXINX:CA Mimm DWISIOX. 

This  company  has been carrying  on  development a t  its property,  the Valhalla 
Columario Gold and cleanza groups,  Dear Uslc, for some  considerable  time  past.  Acconnts of 

Mines, Ltd. this  property  will be found  in  past  Annnal  Reports.  This  year a total develop- 
ment  footage of 415 feet N ~ S  carried  out.by  this  campany,  comprising 210 

vein NO. 0, 30 feet of drifting  in  the Lower  tunnel  on Vein  No. 6, and 135 feet of drifting  in  the 
feet of drifting  in  the Dakota tunnel on  vein No. 6, 40 feet of drifting i n  the Middle tunnel on 

tunnel on  vein No. 7. 

a detailed  examination of the  property.  The  gist of the conclusions  arrived at by this engineer 
This done, W. G. Norrie,  consulting  mining engi&?cr,  of Vancouver, was  retained  to  make 

is that  the  appearance of the  property  warrants development  on  a larger  scale  than  has  hereto- 
fore been carried  out,  and  also  the  ercction of the first unit of a mill. €le therefore  recommends 

for  the more  rapid  opening-up of the  mine,  and  the  construction of the  first  unit of a mill. The 
Constrnction of an  aerial  tram,  installation of the  necessary  air-compressing  and  power  plant 

folloming is  an  excerpt  from  his  report :- 
“ S u m n ~ a w  and Conclfcsions.-The Columario  system of reins  has a possible vertical  range 

of over 4,500 feet  and a horizontal  extent of over 12,000 feet.  Within  this  range  concentrated 
exploration  and  development has sllomn up  eight  ore-shoots  aggregating 515 feet  in length,  with 
an average  width of 22 inches and an average  value of $12.30 to the ton  in gold, to which,  should 
be added  about 50 cents to the ton for silver. 

“This  ore  has been demonstrate& to occur  between elevations i s 5 6  feet on the Tenderfoot 
tunnel  and 2,295 feet on the upper No. 4 level, a total  vertical  distance of 410 feet,  and a length 
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along  the  slope of the  veins of between 500 and 700 feet,  depending  on  the  dips of the  individual 
veins. This  ore  has been shown  up on different  veins  and at various  horizons,  and it is  therefore 
impossible to make a definite  calculation'as  to  ore  tonnage.  The  best  that  can be done at   th is  
stage  is  to  state  that a rough  calculation  indicated  that beween the  Tenderfoot  tunnel  and  the 
No. 4 Upper  tunnel it will he possible  to  develop  approximately 75,000 tons of ore from  the 
known  ore-shoots. I n  addition to this,  other  ore-shoots, at  present  unknown,  may be uncovered." 

involving  erection of mill  and  power  plant on the  west Side of the  Skeena  river, on the  Canadian 
It is  understood  that  the  management  has  under  consideration a scheme of construction 

National  Railway  tracks,  and  an  aerial  tram  thereto  from  the mine. Such would seem to offer 
such  very  great  advantages  that  it  calls  for  detailed  investigation. 

This group,  owned hy G .  Alger, J. Ball,  Lee  Xethurem,  and  associates, of Usk, 
Grotto. is situated on Hardscrabble  creek,  about 11/2 miles distant  from  Pitman flag- 

Diorite  group on the  west.  A good Nagon-road  leads  from  Pitman  to  the  Diorite,  from  which 
station on  t.he Canadian  National  Railway. It immediately  adjoins  the 

a paclc-trail has been constructed to the  Crotto. 
On the  Diorite OCC~IIS an  estensive  intrusion of aplite  which  shows a promising  copper 

mineralization  (see  19%  Annual  Report). On the Grotto also occur  several  intrusions of aplite, 
which are mineralized,  although  not to the  same  extent as on  the  Diorite. 

zones, the largest of which  is of a  maximum  width of 4.feet.  Minerals  observed are chiefly 
A t  seyeral  different  points on the OrOtto are  developed  well-mineralized  quartz-filled Shear- 

chalcopyrite,  pyrite,  and  specularite.  Encouraging gold and  silver  values are  also present. 
These  reins, of which  there  are  quite  possibly  more  than  those  already  exposed, seem to be 
approximately  parallel,  strike  somewhat  east of north  (mas.),  and  dip  at  about 50" north-west. 
They cross  Hardscrabble  creek  diagonally  and  can be well  developed by adit-drifts  run  in  the 
banks of the  creek. 

4 feet in width, a t  a point  close to  the  creek.  A  sample  taken  across  this  width  assayed: Gold, 
One  such is  esposed on the  left  hank of the  creek  and  shows a well-mineralized  outcrop, 

0.34 02. to the  ton ; silver, 21.4 0%. to  the  ton ; copper, 1.8 per  cent. 
A  short  distance  vertically below this  outcrop  an  adit-drift  has been run a distance of 

42 feet (as on April  12th),  and  the  face  has  advanced  somewhat beyond tlre mineralized  outcrop 
above  referred to. Unfortunately,  the  vein  was  found  to  pinch at the  horizon of the  adit,  and 
at 23 feet  from  the  portal  was  interrupted by a cross-shear, or incipient  .fault.  which  latter 
was  followed  north-westward  for a distance of 15 feet,  the  main  adit  being  continued a distance 
6f 19 feet beyond the  cross-shear  and Showing a  little  quarts  in  the  face. It mould seem  advis- 

anticipation of finding  another  ore-lens.  The  mineralized  outcrop  may  represent  the  lower 
able  to  continue  the  main  adit  in  the  direction of the  vein-strike  following  the  quartz, in 

limits of an  ore-lens  which has been almost  entirely removed by surface  erosion.  The  eleration 

rein  is  altered  granodiorite;  that  on  the hanging-wall is volcanic  rock. 
of this  adit  is 540 feet  as  determined by aneroid. The  country-rock on the  foot-wall of this 

About 200 yards  up-stream  from  this  adit,  on  the  right  bank of the  creek,  another  adit-drift 
has been run following a well-mineralized quartz  rein  ahout 1 foot  in  width  for a distance of 

continuing  the  drift  in  the  direction of the  vein-strike  the  vein  will he recovered. 
24 feet.  At  this  point  vein-continuity  is  interrupted by cross-shearing,  but it is likely that by 

About 100 feet down-stream  from  this  last-mentioned  adit, on the  same  bank of the  creek, 
another  shear-zone  is  exposed,  which  shows  two Seams of quartz,  each  well  mineralized.  The 
strike of this  shear  is  much  the  same as that of the  first  mentioned. to which  other  shears 
are approximately  parallel. 

and  ahout 300 feet vertically above  the  latter.  occurs  an  intrusion of aplite  in the  volcanic 
Ahout 400 feet up-stream from  the  last-mentioned  exposure,  on  the  right  bank of the  creek, 

flow-rocks. The  aplite  shows  orer a width of between 10 and 12 feet a Sparse  mineralization 
of chalcopyrite. A sample of selected  portions of the  aplite  assayed : Gold, trace : silver, 0.2 oz. 
t o  the  ton; copper, 1 per  cent. 

merits  further  intelligent  prospecting,  in  the  expectation  that  further  auriferous  quartz  veins 
Granodiorite  also  outcrops at several  points  in  this  region,  which is very  accessible  and 

will be discovered. 

Bermaline. a t  the  headwaters of the  North  fork of Lorne  creek, at the  western  extremity 
This group,  owned by August  Johnson  and  associates, of Ritchie,  is  situated 

of the Omineca Mining  Division;  in  fact, some of the  claims of the  group  are 
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Ritchie  fiapstation. 
in  the  Skeena  Mining  Division.  The  property is distant  about 16 mi1t:s by a fair  trail  from 

galena,  and zinc-blende, of varying  width  up  to 4 feet,  which occur in  the  sedimentaries of the 
i!Iineral-shONings consist of several  quartz  veins,  mineralized  with  .chalcopyrite, mrite,  

Hazelton  series,  in  which  there  are  nulnerons  intrusions of granodiorite.  One  shear-zone,  the 
masimum  width of which is 2lh feet,  and  which is mineralized  almost'entirely wit11 chalcopyrite, 
occurs  holly within  granodiorite.  These  lie a t  eleTations of between 4:,820 and 5,420 feet  and 

description of this region. A new  discovery was  made by the o\vners in  1931 which  eshibits 
are  further described in  the 1930 Annual  Report,  in  which  also  will be found a general 

promise,  and  further  investigation of it and  the  surrounding  region is undoubtedly  justified. 
The  new  discovery  consists o f  a quartz  vein  between 3 and 4 feet  in  width,  striking 

S. 85" W. (mag.)  and  dipping at  between 4.5" and 60' to  the north-west. I t   i s  situated a t  the 
extreme  headwaters of Douglas  creek,  on the  south  side of the valley o f  the  latter  at elevation 
4,840 feet.  Very  little  work  had been done at  the  time of inspection  on  September  20th,  on 
which  date,  esposures,  all  lying  within a horizontal  range of about 75 feet, Consisted of a 
shallow open-cut in  the vein-OUtCrOP, a pit  in shallom  surface  debris,  which  just exposed the 
vein, and a third  expomre by natural agencies. 

Where exposed  by the open-cut, the vein is Seen to be  between 3 and 4 feet  in  width  and  is 
well  mineralized  with  galena, zinc-blende, pyrite,  and a small  amount of chalcopyrite. A sample 
taken  across a width of 3 feet  at  this  point  assayed: Gold, 0.6 oa. to  the  ton; Silver,  3 0%. to 
the  ton; lead, 3 per cent. A sample of the  more  leady  portions only, assayed: Gold, 0.10 OZ. 

to  the  ton;  silver, 13 oz. to the  ton; lead, 167 per  cent. 
This  vein  eshibits  little or no  surface  oxidation  and  occurs i n  sedimentaries of the  Hazelton 

which  outcrops  nithin a few  feet of the  rein  at  this point.  After  preliminary  surface  prospecting 
series,  which are locally  disturbed  and  intensely silicified  owing to  a n  intrusion of granodiorite 

this vein  could, if necessary, be dereloped to advantage by adit-tunnel  in  the  Douglas  Creek 
17alley-siope. While  this  and  other  showings on this  property  lie  abow  timber-line, a good 
campsite  during  the  initial prospecting  and  derelopment  stage is to he  found  in  timber a t  eleva- 
tion 4,020 feet  at  the  head of the  North  fork of Lome  creek 

Nanson Section 

This  company N ~ S  incorporatcd  during  thc  year  for  the pnrpose of prospecting 

Development $1 par value.  The.president  is m. F. Paqnette,  Prince  George;  the  secretary- 
Germansen and  developing  its holdings. Thc  authorized  capital  is $50,000, in  shares of 

Syndicate, Ltd. treasurer is W. R. Ilowler, Prince  George: and the  registered oBce of the 
(!ompaw  is d o  E. J. Avison,  Qnesnel. The company holds  options O n  twenty- 

two  claims on the  Germansen  rivcr  and four claims on Nanson  creek.  This  property  consists of 

river;  the Mother Lode group,  situated on Germansen  rirer,  allout D miles  above  tile  mouth 
the Black Hawk group,  situated  on 13laclcjacl; mountain,  Banking  Blackjack  gulch,  Manson 

situated on Germansen  riser,  about 4 miles above  the  month of the  river. 
of the  river  and  distant  about 8 miles from  the Black Ilawlc group: and  the P.W.III: group, 

On the Black IIawk the  type of mineralization so f a r  disclosed is  essentially  sihe~~-lead-~inc, 
and a description of it is herein  given  not  because it falls  in  the lade-gold  class, a s  judged by 
present  exposures,  but  rather  that  the  quarts  reins on the  property  might  reasonably be 
expected  to  contain goid, and  also  for convenience in completing a description of this company's 
property  within  the  same  report. On the P.E.N. and Xolher Idode grollps  the t m e  of miner- 
alization is essentially  gold-siircr-copper. 

Black Hawk. and  is  in  part,  at  any  rate, a restaking of older locations on Nhicll a re  a few 
This  group is Situated on Blackjack  mountain,'sonth-rvest of Blackjack  gulch, 

old  workings and a cabin. The mode of mineral  occurrence  erhibited  is  that 
of eight  quartz veins, in  main well mineralized, a11 more or less  parallel,  occurring  within a belt 
of country  not  exceeding 500 fcct  in width.  The  mincrals  obscrrcd  mere  pyrrhotite,  pyrite, 
galena,  and zinc-hiende. The  veins  vary  in  width  from IS inches to !j feet,  the  largest  being 
apparently  the  most  heavily  mineralized.  Sampling disclosed good silver  values per unit of 
hase  metal,  hut  no%noteworthy gold values  were  found. A sample of pyrrhotite  from one of 
the veins  showed quite  high  silver  values,  assaying: Gold, 0.02 0% to 1he ton; silver, 68 oe. to 
the  ton.  Assay of this  sample  for  nickel showed negative  results.  The  strike of these  veins 
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varies  from N. 5' W. (mag'.) to N. 15' E. (mag'.).  All  save  two  dip  easterly.  The  largest Vein 
and  one  next  adjoining  dip'westerly. 

and a few  open-cuts. 
The  workings  consist of one short  tnnpel on one of the  smaller  veins. 20 feet  in  length, 

dip  north-west at about 60". 
The  country-rock is a schisted  I~olcanic,  and  the  bedding-planes  strike N. 78" E: (mag.)  and 

lead, 0.5 per  cent.;  zinc, 2.8 per  cent. A sample of sulphides.  only,  from  this  vein  assayed: 
A sample  from  the  largest  vein  across 5 feet  assayed: Gold, trace; silver, 21 oz. to the  ton; 

Gold, 0.02 QZ. to the ton;  silver,  61  ozAo  the  ton;  lead, 8.7 per cent.;.zinc, 5.3 per  cent.  A  sample 
from  the  dump  resulting  from  open-cuts on another  vein of masimum  width 3% feet  assayed: 
Gold, trace ; silver, 2 oz. to  the  ton. 

This  group  comprises a number nf mineral  claims  situated  on  both  sides of 
P.E.M. the.Germansen  river at a point  about 4 miles  above  the  month of the  latter. 

In  this region  the  peridotitic  country-rock  is  sheared  and  serpentinized  locally, 
and  three  intensely  altered  and  silicified  zones,  each  about 12 feet  in  .width  and  about 500 feet 

seen for  hundreds of feet  on  both  sides of the  rirer.  Within  these  altered zones are developed 
apart,  cut  through  this  group,  striking  in a north-Nest  and  south-east  direction,  and  can be 

promising  values  in  gold,  but  there  has so far not been indicated  any  noteworthy  continuit,y of 
quartz  veins,  which shorn a mineralization of chalcopyrite,  grey  copper,  and  malachite,  with 

the veins. .It seems likely that  these altrred zones are  the  outward  manifestation of nnder- 
lyink  acid  igneous  tongues.  One  such is exposed on the Aiotl~er Lode a few  miles  higher  up 
the  river.  Alteration  has been so intense in these zones as to produce at one point a deposit 
of calcareous  tufa. 

It is  the  quartz  veins  in  these  altered zones that  have  engaged  the  attention & the  operators. 
On the east side of the  river,  at  about 100 feet  vertically  above  the  river, one of the  altered zones 

malachite. A sample across 2 feet  assayed : Gold, 0.8 oz. to  the  ton ; siher,  1.F oz. to  the  ton ; 
mentioned  shows a quartz vein 2 feet  in  width,  mineralized  with  grey  copper,  chalcopyrite,  and 

copper, 0.2 per  cent.  Exposure  is by open-cut. This vein  strikes N. 70' VI'. (mag.)  and  dips 
Steeply north-east.  A  sample of a small  pile of ore  lying by the open-cut  assayed: Gold, 0.32 

the open-cut, a crosscut  tunnel, 62 feet  in  length,'run on a bearing N. 10' E. (mag.),   pa~ses 
02. to  the  ton:  silver, 15.2 05. to  the  ton; copper, 0.4 per  cent,  About 40 feet  vertically below 

esposed by the  open-cut  mentioned,  but  this  shows  but  little  mineral  and a sample  across  the 
through a qllarts vein 5.5 feet  in  width,  which  may be the  downward  continuation of the  vein 

full  width of the  vein  disclosed  upon assay  traces  only of gold,  silver,  and  copper. 
On the  opposite  side of the rirer, a t  a slightly  higher  elevation,  in  the  same  aitered zone, 

a  tunnel  has been run a distance of 21 feet  in  the zone, bending  to  the  right at the  face  and 
passing  apparently  nut of the zone.  Silicification  and  alteration of the  country-rock  is  intense 
in  the zone, and a green  mineral  apparently  chlorite is much  in  evidence,  together  with a little 
malachite. A sample  from  the  tunnel  across a width of 2 feet at the  most  promising-looking 
place  disclosed a trace only of copper,  and  no  gold,  silrer, or nickel  valnes. 

length  preceded by 20 feet of open-cut is run  on a bearing N. 35" E. (mag.), Crosscntting  one 
On the  east side of the  river,  and 575 feet  vertically  above  the  latter,  a tunnel  15,feet  in 

of the  altered zones  previously  referred to. This  exposure  shovs a certain  amount of Quartz 
with a little  ehalcopirite. A sample of a small  pile of mineral  lying by this  working  assayed: 
Gold, 0.30 oz. to  the  ton ; silver, 0.1 oz. to  the  ton ; copper,  trace. 

Distant  from  the  above  working  about 3,000 feet  in a north-west  direction, and ' l35  feet  
vertically below, an  altered zone 11 feet  in  width  shows a width of 5 feet of quartz  and 
brecciated  country-rock,  but little mineral is in evidence. 

On this  group,'in  (Iuartz-schist  country-rock,  occnrs  an  acidic  sill,  probably 
Mother Lode. quarts  feldspar;  which  is  pyritizee.  The  width is ahout 20 feet,  and  in it 

occurs a ramification of quartz  veins of various  widths  and of irregnlnr 
strike  and dip. The  largest of these  gash-reins is 5 feet  wide at the  widest  point.  The  veins 
are  slightly  mineralioed  with  grey  copper  and  malachite.  Exposure is  mainly by natural 

from  these  veins  assayed : Gold, 0.44 oz. to  the ton ; silver, 47 m. to-the ton ; copper, 1 per  cent. 
agencies  and  very little worlc has been done on any of the veins, A sample of Selected mineral 

A sample of the  igneous  tongue  itself  assayed: Gold, trace;  silver, 1.5 oe. to  the  ton.  This 
igneous  tongue is very  similar  to  those  which  outcrop at various  points  in  the  Barkerville  dis- . . 
trict  and  is probably of the  same  composition. 
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On the  adjoining  claim,  the Flagstaff, owned  by TN. B.  Steele, of ManSon Creek,  Small 
quart5  veins  are exposed at Several  different  points. One of these, PR inches in  width, showed 
grey copper and  malachite,  and a sample of selected  mineral  from it assayed : Gold, 0.10 OZ. 

to  the  ton ; Silver, 18 0% to  the  ton : copper, 1 per cent. 
This  group is owned  hy 0. J. Crites, of Manson  Creek,.  and  is  situated on 

Sunset. Cermansen  river. On the left  hank of the  river,  jnsi: below the  junction of 

width,  which  appears  to  mainly  follow  the  planes of schistosity of the enclosing schists,  althongh 
Plug Hat creek, there  is exposed a large  quartz vein from 10 to .I2 feet  in 

the  latter  are  cut by numerous  smaller  spurs of the vein. 
The  rein  is  sparsely minera1izc.d with  pyrite,  chalcopyrite,  and  copper-stain.  The  foot-wall 

is a carbonaceous  schist  and  an  adit  just above  water-level  follows  the  vein  for a distance of 
120 feet. For the  first 45 feet  the  having is S. W .  (Nag.)  and  for  the  rcmaining  distance 
the  hearing  is S. 2 V  W. (mag.).  The  tunnel  esposes  the  foot-wall roc!; for  almost  the  entire 
distance, but it is  doubtful if the  full vein-width is exposed. At  the facl!  of the  tunnel  the  aein 
appears  to be mainly  in  the back. A sample of selected  portions of mineral  assayed: Gold, 
trace;  silver, 0.6 oz. to  the  ton; copper, 1 per cent. 

Canmoo 5 1 1 ~ 1 ~ ~  DIVISIOX. 

The  results obtained at this  property  during  the  year,  and  to  date,  are 
Cariboo Gold important,  inasmuch  as  they  affect  not only this  property,  but it is a reason- 

Quartz Mining able  assumption  that  certain  features disclosed  mill quite  likely prow  charac- 
Co., Ltd. teristic of the  Barkorville  area  generally. It is evident  that Views pre- 

viously  held  concerning the vein  systems  in  this  area  must be  modified in 
important  respects.  Work accomplishod has comprised complet.ion of camp  hnildings,  and 
power plant  and air-compressor,  descrihed in  the 1030 Annual  Rcport,  nt or near  the  portal of 
the  main  crosscut  tunnel;  the  advancement of the  latter;  and  the following-up of certain of 
the veins  met  with. 

of Clubs lake  and is about 375 feet  vxtically below the  upper  workings.  The  size of the 
The  portal of the  main  crosscut  tunnel  is  situated  about 100 fecr T'erticnlly alloi'e Jack 

tunnel is 6 by 9 feet  and on  October 6th  the  face of this  tunnel  was 510 feet  distant  from 
the  portal. 

the  tunnel  passed  obliquely  through a well-mineralized j r  cross " vein. On the  north  wall of the 
At 275 feet  from  the  portal, a t  a depth of approximately 75 feet  vertically  below.the  surface, 

tunnel  the  greatest  width of continuous  mineralized  Quartz is 4% feet.  On  tho south  wall  the 
greatest  width of continuous  minernliaeil w a r t z  is 5 feet,  but if a small  st.ringer of quartz  outside 
this  is included the  width  is 6% feet. The  maximum  width of mineralized quartz exposed in 
the back of the tunnel is 2 feet. 

This  vein  has been  followed  south-west of the  main  tunnel  for a distance of BO feet by a 
drift,  which, except for  the  first  few  feet of its  length,  is  run wholly in  the  east  wall of the vein. 
The  esistence of the  latter  was proved  during  the  length of this  drift by drilling holes from  the 
machine at  right  angles  to  the  bearing of the  drift to a depth of 6 or F feet,  and it is  stated  that 
quartz  and  sulphides showed in  these holes to approximat.ely  the  depth  drilled. 

north-eastward continnation .at a point  approximately 40 feet  from  the main tunnel. The 
North-cast of the  main  tunnel this  vein has been  foolloved by a drift, which intepcepts its 

average  vein-width  in  the  region of the described  worltings  may  be from 3% to 5 feet. It is a 
reasonable  conjecture  that  the  mineralized  length of vein in  this region is about 100 feet,  but 
the  average  width  applying  to  this  length  is  indeterminable  from  the  prcsent  exposures. 

A very  heavy  snlphide  mineralization,  mainly  pyrite,  characterizes  this  vein,  and  the  rein- 
N U ~ I S  are heavily  pyritieed.  Some  galena show  in   t he  vein at one point. Free gold was 
observed, and  where it is not  visible  to  the  naked  eye  wide  variation  in assam of samples 
snggests  its  presence  in finely  divided form also. 

point of penetration by the  main tunnel. That may be so. It is unlikely that  the Resiclent 
It is Stated that specimens of mineral containing tellurium were  found in  the  vein at the 

Engineer  has Seen all the  different  kinds of high-grade  mineral, as i t  is quite  natural  that most 
choice  specimens  should  be  removed  when  first  encountered.  Samples  analysed  by the  Bureau 
of Mines  have  failed  to  disclose  the  presence of tellurium,  proving  to be either  chiviatite, or a 
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mixture of galena  and  bismuth  sulphide,  or  bhmuthinite.  These  minerals  are, a t  any  rate,  the 
concomitants .of high gold valnes  locally. 

As to  the  values  in  this  rein,  from  the  foregoing  description it will  be apparent  that expo- 
sures  are not  such as to permit of the  arrival at either  the  average  width or the  average  values. 
A t  or near  the  point of penetration by the  main  crosscut  tunnel,  the  folloving Samples were 
taken :- 

Composite sample made UP of one cut across 4% feet on nortn wall of main 
crosscut, and of two cut3 across 2% feet Bnd 5 feet respectively on the 

Chip sample taken across IS feet dingonally aer~ss  the  reiu at the eornmene&- 
south ~ n l l  Of main CrOSSeut 

nlent Of the SUUth-weSt drift ........................................................ : ........................ 
Sample taken by manager, with  moil, at the .Same point as last-mentioned 

sample ........................................................ : ............................................................ 
The  arithmetic mean of these assays is 

................................................................................. 

..................................................................... 

01;. to TO”. 0% t o  TO”. 

0.73 

0.53 
0.56 0.40 

0.73 

0.50 1.06 

........ 

width of which  was 3 feet  in  the north wall of the  tunnel,  hut  which narrowed to  a few  inches 
The main  tunnel at 450 feet from the  portal  penetrated  another vein  well mineralized,  the 

in the  south  wall of the tunnel. It i ss ta ted   tha t  when  first  cut  this  vein  showed  high-grade 
mineral. It well  merits  being  followed in a northerly  direction. Just  prior  to  cutting  this vein 
Some other  small  veins a few  inches  in  width  were  penetrated. 

At 475 feet  from  the  portal  the  tunnel passed  through a strong-looliing  vein,  heavily 
mineralized  with  pyrite, 18 inches  in  ‘width.  This  vein is slightly  faulted,  shows  much  slicken- 
siding,  strikes S. 60” W. (mag.),  and  has  steep, s1most vertical  dip.  Widening of the  tunnel at 
this  point  esposes it over a length of about 30 feet. -4 sample  taken  in  the  south  wall  across 
18 inches  assayed: Gold, 0.26 on. to the  ton;  silver, 0.11 08. t o  the  ton. A sample  from  this 
point of sulphides  only,  assayed : Gold, 1.2 08. to  the  ton ; silver, 0.6 0% to the ton. It is under- 
stood that  another  promising  vein  was  penetrated by this  tunnel  Subsequent to  the  last visit of 
the  Resident  Engineer. 

Important  features of development  to  date  are:- 
(1.) The  existence of free gold below the zone of oxidation.  This  feature is apparent to the 

naked  eye at  Several  points  in  different  veins  in  upper  and  lower  workings,  and  where it is not 

samples  taken  from  the  same  point. It is to be noted that  where  this  feature bas been  observed 
so apparent  the  existence of finely  divided free gold is indicated by variation  in  assays of 

sulphide  lnineralisation is particularly  heavy  both  in  the  vein  and  adjoining wall-roclc. 

ably  larger  than  anticipated. 
(2.) I n  point of size, apart  from  other  features of importance, “cross” veins are consider- 

there is no  evidence on the  surface) encountered is likely  to be appreciable. 
(3.) The  number of “blind”  veins  (that is, veins  met  with  underground,  but of which 

Memoir 149 of the  Geological  Survey of Canada. It may be stated,  in  brief,  that  the rocks of 
The geology of the  Barlcerville  area  is  described  in  great  detail  by  the  late W. L. Uglow in 

the  Barkerville  area  are  intruded by acid  dykes  and  sills of the  quartz-feldspar  type.  The 
latter,  although  not  numerous at any  one  point, o.ccur over a wide  urea.  Thes  are  presumed to 
be tongues  from an  invisible  and  deep-seated  batholith,  which at no  point has been unroofed by 
erosion.  The  general geologic features described  being  found at all points of the  Barkerville 
area,  it is reasonable  to  anticipate  that  the  features  disclosed by underground  development at 
this  property,  and  above  enumerated,  will be found to prevail  not  only a t  other  points of this 
property,  but  throughout  the  Barlierville area generally.  These  features  indicate,  moreover, 
that  the  views  generally  held as to the  vein  systems  in  that  area  must  be modified in  the  light 
of recent  developments. 

Tonnage PosSiBilities and  Values  indicated.-lt is evident  that  this  company is steadily 
increasing  the  number of objectives  which  may he considered of major  importance. In  addition 
to  those  enumerated  in  the 1930 Annual  Report, namely:-- 
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(1.) The  large  "cross" vein  encountered in  the  upper  workings; 
(2.) The  promising  exposures of quarts. showing on  tile surface  ahout 1,100 feet  south 

of the  cahin on the Rainbow group,  and  further  described  in  the 1929 Annual 
Report ; 

(3.) The in,-estigation of the area immediately below the Rair~bow grow,- 

(4.) Veins  disclosed in  the lower crosscut  tunnel. 
there  is now added :- 

ing them beyond the  fact  that  justification  for  their  full  investigation  is  greatly  strengthened 
Of (2) and (3) above  nothing  new  has  transpired,  and  nothing  definite  can  he  said concern- 

by the  additional  knowledge as to nlineraliaation  and  possibilities  gained by development to  date. 

not less than 150 feet.  But  it is only  exposed a t  intervals  in  this  distance by workings, and in 
As to (1) above, i t   is  a reasonable  conjecture  that  the  mineralizeii  length of this vein is 

the  region  where it  approaches a midtll of 10 feet  it   is followed hg a foot-wail drift  from which 
holes  were  drilled  into  the  vein  in  the  course of running  the  drift to prove its existence. It is 
therefore  manifest  that  the  arerage width.  of this vein  cannot  he  determined by actual  measure- 
ment,  owing  to  lack of exposllres. For the  same  reason,  its  average assay value  cannot a t  
present be determined.  Free gold shows at  sereral  different  points of this vein, and also other 
minerals.  One  sample  taken by the  Resident  Engineer  acsoss 9 feet  assayed: Gold, 0.30 0%. to 
the  ton; silver, 0.0G 0%. to  the ton.  Another  sample  taken  from  what  is  probably  another  part 
of the  same  vcin  across 1.5 feet assayed: Gold, 0.62 oz. t.o the  ton; silver, 0.20 0%. to  the ton. 
Exposures  are  quite  inadequate to  enable an accurate  ayerage  ralue to  be assigned  to a definite 
width  extending  over a definite  length. From the  presence of free gold, i t  is, moreoxr,  evidmt 
that  an  accurate  idea of averagc ~ a l u e s  can only  be  ohtained  hy sampling a t  frequent  intervals. 
At  the horizon of expositre  this  vein shows marked  strength  and  indicates  potential tonnage. 

assllmption that  the mineralized  length of this  to date  is allout 100 feet. Its  width probably  lies 
As  to  the vein csposed  in  the lower tunnel at 27.5 feet  from the  portal,  it  is a reasonable 

between 3% and fi feet. In  the  case of: this  vein  also  exposures  are  inadequate  to  assign  any 
definite 7-alue or  vidth as applying  to  the  milleralized  length  stated.  The  ?rerage of all samples 
in  the  vicinity of the  main CroSSCllt tnnnel  is: Gold, 0.73 0% to  the  ton;  silrer, 0.53 oa. to  the 
ton. Thilc  this assay cannot be  talcen as the  average  raloe of the mineralized  length of this 
vein, there  is  no justification  for  asslllning  that  the  true  average  value  will be sensibly  higher 
than  this. It is  also possible that  the  veins exposed in  the  lower  crosscut  tunnel a t  450 feet 
and 475 fcct  resuectively  will  prove  productire. 

S5lrzmarg and Concl?~sions.-(l.) While  thwe  is  no  tonnage  actually blocked out at  this 
m-ancrty to date, potent.ial ora tonnage is deeiAedly indicated. Owing to lack Of exposums it is 
impossiille  in thc  present  stage of development  to  assign  any  average value? or width  applying 

date. 
to a dcfinite lengtl!, hut  high  average valors are  not  indicated by  underground  ore-exposures to 

rich,  being  in  fact  rocked  for  their gold contcnts, and as, moreover,  hismuthinite was found 
(2.) In  view of the  fact  that  the  cutcrops of veins  on the Rainbow g1'oup were mar1;rtlly 

close to the  surface  in  this  region,  it  is  qnite possible that  higher  arcrasc  values  will be f o w d  
at depth  in  this  region  than a t  other points. 

(3.) I t  seems  quite possible,  even  likely, that  certain  important feilttlres of development to 
date mill he found  to  recur a t  other  points of this  property,  and a t  other  properties  in  the 
Barlrerville area. 

(4.) As to  the question of the  existence of tellurium  in  the ore, several Specimens analysed 

'being chivatite  and  bismuthinite. I t  is possible that a mineral  containing  tellurium  occurs  in 
hy the  Bureau of hlincs  hare  failed  to  disclose  the  presence of tellurium. the  minerals identified 

the orc in odclitian to  those mentione(l. Rut,  inasmuch as it has heen proved that  the  ore 
contains  certain  minerals  which  are  the Concnmitants of high  local gold ralnes,  the  cstahlishment 

interest. 
of the  identity of all such  minerals  appears  to lie a matter of Scientific rathcr  than of commercial 

(6 . )  Generally  speaking,  this  property n1ldoubtcdly exhibits  the enrmarlts of promise,  and 
the  grounds  which  justified  development  originally a re  becoming stronger as development 
proceeds. 

It is suggested that a complete  snn'ey of this  property  shonld be made  and a map  prepared 
thcrcfrom  showing all important  esposnres and workings. 
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This  group  is  situated on Barlterville  mountain,  near  Barkerville,  and is owned 
Myrtle. by B. E. Armstrong, of Barkerville.  By  intelligent  and  painstaking  prospect- 

ing  the  owner  this  year  made  what  promises  to be a discovery of importance 
in the  south-eastern  portion of this group.  Surface  pits at intervals  disclose  two  veins,  known 
as Nos. 1 and 2, which  strike  north-west  and  south-east,  parallel  to  the  planes of schistosity of 
the  enclosing  country-rock,  and  which are crossed bsf smaller  veins  striking  north  and  south at 
frequent4ntervals.  These  veins  are  approximately 300 feet  apart  and  evidently  continue  for a 
considerable  distance;  free gold  occurs in them,  being  readily  disclosed by panning. 

A  sampl,e  taken  from  the Martha claim  from  the  oxidized  outcrop of No. 1 vein  assayed: 
Gold, 1.64 WL. to the  ton;  silver, 1.56 oz. to  the  ton.  A  seam of galena at this point 3 inches  in 
width  was  found  to  assay: Gold, 0.42 oz. to the  t.on;  silver, 213 0%. to the  ton:  lead, 67.4 per 
cent.  A  sample  taken  from  the Horning Star claim,  Nhich  immediately  adjoins  this  group on 
the  south-east  (and is omned by F. J. Tregilllls, of Barkerville),  from a vein  Nhich  appears  to 
be the  Continuation of No. 1 vein  across a width of 3 feet  assayed: Gold, 2.20 02. t o  the  ton; 
silver, 0.84 oz. to the  ton.  Other  showings  in  the  north-western  portion of the Myrtle group are 
described in  the 1924 and 1925 Annual  Iteports. 

This  group is situated  on  Island  mountain,  distant  about 5 miles  from  Barker- 
Aurum. ville, in  the  north-western  portion of belt No. 1. It is owned by C. J. Seymour 

Island  Mountain  Mining  Company,  which  company  erected a stamp-mill  on  the  property a t  the 
Baker, of Barkerrille,  and  includes  the  property  formerly  owned by the 

outlet  end’ of Jack of Cluhs  lake  in 1S90. Only a small  tonnage  was,  for  various  reasons,  treated 
‘in  this mill,  which  finally  passed  into  the  .hands of the  Government.  Whatever  additional 
reasons  brought  about  the Suspension of operations.at  that time,  certain it is that  the milling 
difficulties  experienced by every  operator of that generation in  this  area  must  have prox.ed an  
insurmountable  obstacle to successful  treatment.  Attention  was  originally  directed  to  this 
property  apparently by the  fact  that a material  amount of gold was  recovered by the  earliest 
prospectors by rocking  the  vein-outcrops. 

N o  actual  mining  operations  have been carried  out at this  property  for  many  years,  but  for 
some years  past,  since  the  present  owner  acquired  the  property;  he  has employed a small  force 
of men  each  year  in  clearing  out  the old worlzings, retimbering  tunnels,  and  rendering  these 
accessible,  and  in  repairing  the old trails  and  wagon-roads  which  lead to the  various  workings. 

As the  result of these  efforts,  not  only haYe all old workings been  opened to  inspection,  hut 
the  existence of two  large  veins,  and  tunnels  therein,  hitherto  unknown  has been disclosed. 

The  two  last-mentioned  veins  outcrop  strongly on the  steep  mountain-side  about 500 feet 
vertically  above  Jack of Clubs  lake. Here  they  are  about 160 feet  apart, are from 5 to G feet  
in  width,  strike N. 70” E. (mag.),  and  dip  steeply  south-easterly.  They  can be developed  to 
great  advantage by adit-drift,  and  the  main Quesnel-Barkerville  road  passes  along  the  base of 
the  mountain  immediately below. On the  more  westerly of these  veins a tunnel  was  formerly 
run  about 275 feet, at a point 80 feet  ahove  Jack of Clubs  lake,  and  the  portal of this  tunnel 
was  formerly  connected  with  the  mill hy a surface  tramway,  the  grade of which now forms a 
good trail.  These  veins  are  fairly  well  mineralized  with  arsenopyrite. 

At  considerable  distance  east of these  veins are others, of which  the  “John’s  Ledge”  has 
received  most  attention. On this  two  adits  are  run,  known as “Lower  John’s ” and ‘I Upper 

tunnel is about 40 feet  above  the  lower. In  the “ Cpper  John’s ” tunnel  the last portion of the 
John’s’’  tunnels.  The  lower of these is 600 feet  vertically  above  Jack of Clubs lake;  the  upper 

arsenical  iron  pyrites.  A  sample  across 3 feet at about  the best-looking  point  assayed: Gold, 
tunnel  follows  what is apparently a ‘‘crossi’ vein,  which is well  mineralized,  mainly  with 

0.30 oz. to  the  ton;  silver, 0.50 0% to  the  ton.  The  position of this  property  in  belt No. 1 makes 
it worth  detailed  examination  and  Systematic  sampling. 

This  group,  owned by C. J. Seymour  Baker, of Barkerville, is situated on 
Proserpine. Barlierville  mountain,  the  claims  estending  down  to  and  across  Williams 

creel;. Work  was  carried  out  this  year by the  owner  in  further prospecting 
the  large  quarts vein,  discovered last  year  on  the Pani and Pan6 South claims  on  the  left  hank 
of Williams  creek,  in  immediate  proximitY  to  the  latter.  This  rein  strikes  north-west  and  south- 
east.  Open-cuts  and  trenches  on  the  left  bank of the creek  show alternate  bands of. quart5 
and  country-rock  over a total  width of about GO feet. I n  places  the  quartz  shows a considerable 
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amount of mineral, chiefly -galena,  pyrite,  and zinc-blende. A sample of selected portions 
assayed : Gold, trace ; silver, 20 0% to  the  ton ; lead, 20.3 per  cent. ; zinc, 1.3 per  cent. 

been carried on in connection  with  these  for  some  years  past. A description of them yi l l  be 
The  remaining  workings on this  property  are on Proserpine  mountilin,  and no mining  has 

found  in  the 1914 Annual  Report, an11 also in Mcmoir  149 of the Geological Survey of Canada. 
The following  references a re  given to  reports  containing  descriptions of other  meritorious 

properties  in  belt No. 1 in  the  Barkerrille  area :- 
Owned  by F. J. Tregillus  and T. A. Blair, of Rarkerville,  and  Independence, 

Kitshener. owned  by E. E, Armstrong, of Rarkerville.  Both  these  groups,  situated on 
Proserpine  mountain,  were  taken  under  option by a subsidiary of the  Mining 

Corporation of Canada  in 1919. After  erection of camp  buildings  and a certain  amount of 
development-work  this  Corporation  relinquished i ts  options in 1920, since  when  hut  little  work of 
importance  has been  done. Descriptions of these  properties  mill be  found in  the  Annual Reports- 

page 119, John D. Galloway,  the  Provinoial  Jlineralngist,  then  Resident  Bngineer,  comments on 
for  the  years 1917 to 1922 and  in  the  i925  Annual  Report.  In  the  Annual  Report  for 1922, on 

undeserved 'black eye'  when  the  Bryce  Syndicate  in 1920, after  carrying  out  certain develop- 
the  withdrawal of the  >lining  Corporation of Canada,  thus:  "These  properties  received a n  

writer  that a number of these  veins  may be found  to  contain  shoots of ore  which  would  pay 
ment-work,  failed  to  take  up  the  options on the claims. It has  always been  believed by the 

to  work'' On page  148 in  the 1925 Annual  Report  somewhat  similar  views  are  expressed. 

Blaok Jack. Barkerville,  on R'illiams  creek. Its early  history is described  fully  on  pases 
This group.  owned  by F. J. Tregillus  and T. A. Blair,  is  situated close to 

193  and  194 of Memoir  149 of the Geological Survey. An account of the 

This  group, owned by estate of the 1at.e I, E. Moor(! and F. M. Wells, of 
Hudson. Barkerville,  is  Situated on Cunningham  creek  and is distant  about 21 miles 

from  mhich a good pack-trail 9  miles  in  length  leads  to  this propert!r. , Attention  has been 
from  Rarkerville. A car  can  now be driven to the  Trehouse  hydraulic  mine, 

frequently  drawn  to  this  property,  which  exhibits  much  promise,  in  the  Annual  Reports.  The 
most  recent  account is that  appearing  in  the 1029 Annual  Report. 

This group,  owned  by  Clarence  Fuller  and  associates, of Quesnel, is situated 
Perkins. on Burns  mountain,  north-east of Stanley,  in  belt No, 2, at an  elevation of 

approximately 5,000 feet. It is reached by a good trail  about lI/z miles in 
length  from  the  Stanley-Houseman  Creek  road,  the  total  distance  from  Stanley  being  about  2% 

property. 
miles.  Vcry little  expense  would be required  to  enable a light motor-truck to be .taken to the 

The  free gold  originally  showing in  the oxidized outcrops of the  veins on this  group  attraeted 
attention  in  the  very  early  days,  and :I stamp-mill  was  erected on the  property  in  the late 
seventies.  Owing  largely,  apparently, to  the  metallurgical  dificulties  with  which  the  operators 
were  confronted,  when  the  osidized  surface  ores  gave  place  to  sulphides at very  shallow  depth, 

done  until the  present  year, when  Clarence  Fuller  and  associates  cleaned  out  the old crosscut 
operations were  discontinued in  the nineties.  Subsequently  no  material.  amount of work was 

tunnel  and  resumed  prospecting.  More  recently  an  option on the  property  was  acquired by 
J. H. ,Johnson,  of Prince George,  hy  whom very  encouraging  results are reported  subsequent  to 
the  date of inspection  by  the  Resident  lhgineer. 

On the  gently  sloping  mountain  surface, at 5,060 feet elevation, four  typical  cross-veins of 
the " B " type of W. L. lJg1ow's nomenclature,  varying  in  width up to  15 inches,  striking N. 20" 

width.  The vein-filling is  quartz  and  siderite,  with a considerable  amount of pyrite  and a lesser 
W. (mag.) and  dipping  steeply  south-westerly.  occur  within a belt of country  about 65 feet  in 

amount .of galena.  These  veins  are well  exposed  by surface-strippings a.nd shallow  underhand 
stopes at various  points  within a distance  along  their  strike of abont 480 feet,  although  the 
continuity of any  individual  vein  has  not been proved for  this distance.  On  two of these veins, 
shafts, now  caved,  were  sunk  in  the  early  dags,  and a t  the  estreme  north  end of the  surface 
exposures a crosscut  tunnel  several  hundred  feet  in  length  was  run at elevation 5,000 feet, on 
a bearing N. 80" E. (mag.).  This  tunnel  was cleaued out by Clarence  Fuller  and  associates 
and  an inspection of it was made. At abnllt 24 feet  from  the  face of the tunnel, a brauch 
tunnel now  caved is  said  to connect with one of the  shafts mentioned above. At  12  feet  from 

Westport  claim of this  group  will be found  in  the  Annual  Reports  for 192F and 1030. 
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the  face a vein 11 inches  in widbh is cut hy the tunnel. This vein is well  mineralized  with 

to the ton. A sample of sulphides only, assayed : Gold, 3.2 0% to  the ton ; silver, 0.6 0% to the 
pyrite. A sample  taken  across  the  full  width  assayed: Gold, 0.28 oz. to the  ton;  silver, 0.3 oa. 

ton. The evidence  obtained  points  to  the  likelihood that good gold values  are  likely to  persist 
in  the  sulphides at depth.  There  can be no  question  that  the oxidized  outcrops of these  veins 
originally  showed  attractive  ralues  in  free gold. 

at elevation 5,115 feet, is another  vein cut.ting the  formation,  hut  striking N. 20' E. (mag.). 
Distant about 400 feet in  a nortll-easterly  direction  from  the  above-described group of veins, 

This  was  originally opened up by a short CI'osScut tunnel  about 20 feet below the  outcrop  and 
drifted on for a considerable  distance,  but  the  drift  has now  caved. A hole in  the  cave  near  the 
,face of the  drift  shows a quarts vein  slightly  faulted,  about 10 inches  in  width,  well  mineralized 
with  pyrite  and  galena. A sample  taken acroSS the  Nidth of 10 Inches  assayed: Gold, trace; 

'silver, 1 0% to the ton.  About 200 feet  east of the  above  working, a t  a slightly  lower  elevation, 
open-cuts  espose an  apparently  paralled  quartz vein 6% feet  in  width,  but  further  work  is 
required at this  point t o  better  expose  this  last-mentioned vein. 

is suggested that much  additional  information  may be gained by further  surface prospecting, 
Further investigation of this  property.seems  fully Narmnted. By way of preliminary, it 

which  is  greatly  facilitated  hy  the  topography or the  mountain-top  and  the  absence of heavy 
drift-cover.  There  appear  to bc two  intersecting  rein sy&eIus on this  property  and  it would 
Seem advisable  to first determine  the  approsimate  point of intersection.  Open-cutting in the 
vicinity of the  point of intersection is clearly  advisable.  Further  surface  work  should be done 
to  better  espose  the  large  quartz  vein  mentioned,  and some trenching a t  right  angles to the 

veins  may be found. 
strikes of the Teins  would also seem well  worth  while, a s  it is quite possible that  additional 

An aqcocount of this  property  will  also be found i? " Placer  and Yein  Gold Deposits of Barker- 
ville,  Carihoo  District,  British Columbia," Memoir 140 of the Geological Survey of Canada, by 
TV. A. Johnston  and \V. L, Uglow. Refer  to  pages 153, 184, 1S5, and 209. 

QUESXEL MI NIX^ D~vrsron. 

Properties on Yanks Peal&, ICeitkle~. 

Owing  to the  depth of snow on Yanks  peak a t  the  time of the Yisit of the  Resident  Engineer 
in Octoher, properties on Yanks  peak  could  not be esamined.  An  account of the  more  important 
properties  will be found  in  the 1929 Annual  Report,  since  when it is believed that  no  great 
amount of development has  taken place,  other  than  that  given helow and compiled from  infor- 
mation  supplied by the respective  owners.  The most important  properties  are  the YanBs Peak, 
Bidas,  and Jane groups, mhich merit  detailed  inrestigation.  These  are  all  situated  in  the South- 
eastern  extremity of belt NO. 2. 

stood  that  the  small  mill  in process of construction at the  time of inspection  in 1920 has  now 
Yanks Pea!+.-This group is owned  by H. Talbot  and J. Larson, of IZeithley. It is under- 

been completed. 
afilidas.-This group is owned by 0. J. Pickering, J. Giorer,  and  associates, of Keithley. 

They  State  that  the Crosscut tunnel  has been adnaneed a total  distance of 550 feet  from  the 

been encountered. The  surface  showings on this  property are good. The  results of surface 
portal,  and  that to date a vein 3 feet 8 inches  in  width showing $4 to  the  ton  in gold  values  has 

sampling by an  esamining  engineer  are given in  the 1.930 Annual  Report.  These,  in  addition 
to those  given  in  the 1929 Annual  Report,  indicate  that  investigation is justified. 

Jane.-This group i s  owned hy R. Reinhold, of Keithley,  who  reports  having opened np  a 
new  vein  on  the.property,  which, as judged hy the  sampling of examining  engineers,  eshibits 
Considerable  promise. 
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REPORT BY H. G .  NJcno~s, R r s m l i h ~  MIAlAR ENGIREEE (HEADQUARTFS~S, KAMLOQPS). 

INTRODUCTION AND  GEOLOQICAL DISCUSSLON. 

The  mining of lode  gold in  the  Central  District  has been confinad  almost  exclusively to 
quartz  veins of the  gold-silver  type of mineralization,  and  in  this  respect  forms a n  exception  to 
the  past  record of this  particular  phase of the  industry  in  the  Province  generally.  This  char- 
acteristic  is  related  to  geological  factors,  and  these  in  tnrn  are  identified  with  certain topo- 
graphical  features of the  district,  which  are  here  briefly  reviewed. A large  part of the total  

, area, occupying  the  greater  proportion of the  territory  covered by the  Clinton,  dshcroft, 
Kamloops, iW!01a, and  Vernon  Divisions,  is  represented  by  plateau-like  conditions,  and  this  belt 
lies betiveen a mountainous  country  associated  with  ancient  crystalline  rocks  on  the  eastern 
border of the  district,  and  the  Coast  Range  mountains  on  the west.. 

and  South-easterly  directions beyond the  boundaries of the  district.  With  exceptions  to he noted 
The belt of Interior  plateau  is  approximately 100 miles  wide  and  reaches  in  north-westerly 

later, it is  a  gently  undulating  country, embossed with  recent  volcanic  accnmulations  and  inter- 
sected by deep  river-valleys;  the  western  border of this belt is  serrated by mountain-spurs, 

On the  cast ag?in  there arc  distinct  characteristics  represented by the  mountainous  country 
flanking  the  peaks of the  Coast  range, of which  an  important  section  is  included  in  the  district. 

forming  the  western  flank of tho Gold range  (Columbia  system),  which  passes  north-westerly 

thus  three  main  belts,  each  with its characteristic  features  affecting  mineralil.ation. 
through  the  Cariboo  and  south-easterly  into  the  well-mineralized  Lardeau  country.  There are 

The  plateau  area i$ for  the  greater part underlain by volcanic  and  sedimentary.  rocits, of 
which  vast  accumulations  were  deposited  previous  to  the  period of upheaval  and  intrusion that 
resulted  in  the  formation of the  Coast  range.  These  were  greatly  crushed,  fractured,  and 
contorted by the  same movement, but  without  the  features of high  relief that elsewhere  resulted 

erosion has succeeded ,in  doing little  more  than  expose  the  original surf8,ee of minor  batholithic 
in  the  deep  exposure, by erosion, of lhe  underlying  intrusive  roclts.  Throughout  this  area 

intrusions  which  are  found as more 01’ less isolated  stocks,  and it is  significant^ that  minerali%a- 
tion of one  kind or another,  and of varying  degrees,  occurs  in  all  these  areas. 

The  fact  that,  owing  to  the low relief,  the  heart of these  intrusive  masses  has  not been 
penetrated by erosion has  an  important bearing  upon  the  discovery in the  plateau  area of lode- 
gold deposits of economic extent:  such  fissuring  in  the  intrusive rocks as is revealed is of 
superfleial  character,  and  may  very  well be more  erratic  and  less  persistent  than  that identlUed 
with  marc  stable  conditions of consolidation. A further fact.or  affecting  economic  concentration ’ 
is the crushed  and  contorted  character O E  the  overlying  rocks, by reason of nzhich mineralization 

wise extent of this  mineralization,  however,  is a feature of striking  encouragement  to  develop- 
has been dissipated,  rather  than  collected  in  veins  and  ore-shoots of commercial  value.  The 

ment at  greater depth. 
More  positive  eridence of the  favourable  structural  conditions  affecting  vein  formation 

lilrely to be encountered a t  deeper  horieons is to he found  in  the  fact  that  the  great  majority of 
our  valuable  gold-mines are on the  flanks of the Coast range of mountains,  where  erosion  has 
played a more  important  part. It is to he  noted that production has  been  almost  exclusively 
from  the  Bridge  Rirer  area,  where  gold-silver  qnartz  reins  are developed in  the  heart of an  
intrusive mass that has hcen  deeply  incised by eTosion. It by no  means  follows,  however, that  
production  in  the  future  is to be limited  to  this Class  of rein,  and  the foregoing. remarks  are 
intended as an  introduction  to  the  co~rsideration of factors  having  a  bearing upon future 
discoveries. 

A considerable  portion of the  Coast :Range belt is inclltded  within  the  district,  hut  this  has 

access hy tlie mnny fiords has  assisted  grc?atly  in  the  search  for mineral-deposits, The  approach 
not been prospected  to  anything  like  the  same  extent  as it has been in  the  coastal  region,  where 

from the  east is in  many  regions  highly  inaccessible  and  prospecting  has  not  reached  much 
beyond outlying  spurs of the  range.  There  is  still a great  deal  to be done  in  this  direction.  and 
it is entirely  possible that deposits of a different  character  will be discovered in  the  more  remote 
mointain regions,  having  relation to the exposed  cores of batholithic  rock. I n  such  areas  it  is 

5 - 
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reasonable to look for those  high-temperature  deposits  lnrgely  associated  with  copper  minerals, 
but  in  which  the gold Content is t o  be regarded of more  than  associated  value.  Such  deposits 
are  represented by the  Rossland ores. 

The  difficulties  attending  development of ore-bodies  in  the  plateau  area  have  already been 
hinted  at,  and  are  largely  responsible  for  the  meagre  production  in  the  past.  The  widespread 
mineralization,  however,  embraces  sereral  different  types of gold-ore  which  call  for  individual 
attention.  One  type, of which  evidence has  already been  obtained in  several  localities  throngh- 
Out the  district, is gold ore  associated  with  arsenopyrite;  several  grospects,  which  will be 
alluded  to  in  more  detail,  hare been discovered  in areas  not  far  removed  from  intrusive rocks. 
Sulphide  ore-bodies of the  lead-zinc-silver  type are  also  fonnd  carrying a valuable gold Content, 
and  in a few  eases,  where  structuTa1  conditions are  favourable  in  more  massive  and  less 
contorted  roclis,  there is promise of a valuable  ore-supply  to be developed. Further possibilities 
are in  relation to  deeper  development of bedded deposits  in  the  crystalline  rocks  occupying  the 
eastern  belt.  The  near-surface  nlineraliaation  in  this  belt is chiefly of the  lead-zinc-silver  type, 
hut  there  are  some  indications of a possibility of a change of this type  to that of copper-gold 
with  depth.  These  indications are found  near  intrusions Of batholithic  rock. It is of signifi- 
cance that  several  streams  draining  areas composed  exclusively of these  rocks  have been found 
to  carry  alluvial gold. Lastly,  indications of gold are found  in  conglomerate  formations. A COLI- 
siderable  amount of importance  was placed upon  the  possibility of snch gold content by Dawson, 
more aarticulilrly by reason of the close aSSOCiation of areas of this  formation  with  plmer-gold 
occurrences. Up to  the  present  time  no ecoxlomic content  has beon discovered  in  these conglom- 
erates,  but i t   i s  entirely  possible that horizons  may be discovered in  which  an economic content 
has been introduced by cementation. 

, 

SUMMARY Or LODE-GOLD  OCCURRENCES. 

Every  Division of the  district  is  represented  in  the  known  areas of lode-gold  mineralisat.ion. 
I n  the Yale Division,  which is wholly identified  with  batholithic  conditions  related  to  the 
Western  range of mountains,  there  are  gold-quartz  veins  with low silver  content closely  identified 
with  intrusions of granitic  rock  and developed for  the  greater  part  in a slate  formation.'  There' 
are  also copper-gold replacement  deposits in brecciated  quartzite. 

In  the Nicola  Division,  which  lies  entirely  in  the  Plateau  area,  there are siliceons  lead-sinc- 

i from  which gold recoveries  have heen ohtained in  sones of secondary  enrichment.  Both of these 
silver  veins  with  notable gold content  occurring  in  greenstone;  and also copper-sulphide  deposits 

types are  related  to  near-by  intrnsive  masses. 
In  the  Vernon Division-in the  upper  half of which  the  eastern Belt of crystalline  rocks is 

minor  intrusions of diorite  in  which gold is  found  associated wit11 lead  and  silver  sulphides: 
represented,  the  lower  half  lying  in  the  plateau belt-there are mineralized  stockworks  bordering 

several small goldjquartz  veins  have also heen discovxed  in  broken  formations,  and  there  are 
areas deserving of more development  where  intersecting  veins  and bodies of quartz Of consider- 
able  size are found  to  carry low gold values.  Gold is also  found a s  telluride  associated  with 
kidneys of pyrrhotite  in  massive  quartz-outcrops. 

The  Xamloops  Mining  Division, of which  the  soutll-western  portion  covers  typical  plateau 
country,  the  north-western  section  being occupied in  large wart by the  western  fringe of the 
eastern  belt of crystalline  rocks  and  embracing  many areas of more recent  intrusive,  covers a 
wide  variety of types;  on  the  south, gold values  are  found  in  sheared  granite  associated  with 
a low-grade  copper  mineralization  and  in  quartz  veins  occupying  irregular  fissures  in  isolated 
stocks of granite. On the  east, in the  Shuswap  area,  similar OCcUrrenceS of gold in  qnartz  vrins 
have been found,  and  more  towards  the  centre of the  Division 7.eins carrying  magnetite  with 
a gold content  in  telluride  form  have  heen  developed;  in  the  same area gold is found  associated 
with  arsenopyrite  in  an  altered  limestone  formation  near  an  intrusive  contact.  To  the  north, 
extensive bodies of quartz  in massive and  vein-like  form  are  'found  in  the  eastern  belt of 
crystalline  rocl<s  which are here  developed  to a great thickness, there being  no  sign of intrusive 
rocks in  the  vicinity;  these  quarts-bodies  carry free gold irregularly  Zistribnted. 

In  the Clinton  Mining  Division,  which,  with  the  exception of a small corner at its southern 
extremity,  covers  typical  Interior  Plateau  country,  prospecting is seriously  hampered by the 
topographical  conditions. I n  the  southern  extremity,  taking  in a section of the east flank of .the 
Coast ran&  interesting discoveries of gold  haTe  heen made as  a surface  eluvial  deposit,  and 
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gold is also associated  mith.copper  in wide zones of shearing in the batholithic rock.  Gold 

isolated  stock of intrnsiw  in  the  north-eastern  corner of the  Division,  and a lorn  Bold content 
values are  also  reported  to  have been discovered in copper-bearing  quarto  veins around a n  

is found in a conglomerate  formation of considerable extent  bordering the Cariboo  road. 

Interior  plateall  is  represented  roughly by the valley of the  Fraser  river,  lenticular bodies of 
In  the  Ashcroft Division,  where the border-line  between  the  Coast  Range  conditions  and  the 

quartz, occupying shears in  granite  with  some  spots of high gold enrichment, are found  in  the 
western  section,  while, on the  east,  gold-quartJ  veins  are  found  in  volcanic  formations  which 
in some  cases  have no immediate  relation  to  granitic roclis. 

The Lillooet  Division,  which reaches farther 11p into the Coast  range.  than  any  other  section 
of the  district,  prorides  practically  the  entire gold  prodllction of the  Central  District at the 
prcsent  time;  this  is derived from quartz veins  occupying  well-defined fissnres  in  the  cores of 
batholithic rocks. Several other interesting OccwTences are fonnd along the  flanks of the  range, 
including  surfieial gold-l)earing deposits  derived  from  veins of arsrnopyrite  with  high gold 
content, and bodies of gold-bearing quartz in  zones of fractnring and as  irregular  and isolated 
deposits  in  shattcred  formations near intrusive  contacts.  Notable gold values are also found  in 
sulphide  replacement bodies  occupying shears in  roof-pendants;  the gold is  associated  nith 
lead and  zinc  minerals  in  massive  pyrrhotite. 

DESCRIPTION O F  PROPERTIES. 

(Arranged  alphabetically  under  %lining  Dirisions.) 

KAMLOOF~ DIVISION. 

This  property, owned  by 0. S .  Batchelor, of Iiamloops,  and  associates,  is 
Allies. situated a t  3 distance of 5 %  miles west hy north of Pass lake, at an elerntion 

of about 3,700 fcct. A series of opell-cuts, starting  near tlle  creel<-bed of 
Middle fork, a tributary of Tranquille  creek,  and  reaching up the  ridge of the hill for  a'distance 

attraction is in connection  mith  some deoomposcll  heaT'ily iron-stained  material  from  whicl~  free 
of about 400 feet, cxposes more or less  similar  conditions of mineralization. The principnl 

content and also  carrying copper. The notable  fcntnrc  is  that in erery one of these occllrrcnces, 
gold may  he  panned. This is found alongsicle  brolcen senms of quarts  mith a heavy pyrite 

escavatians, as fa r  as they have gone, have shown the rlecoinposcd material as well as the 
quartz to merge  into  seams  and layers of t h e  clay, and in  sewral cases that  vcre esamined 
the quartz, altlmugb  appearing  in  rein-lilte  formation, was found ,to petcr out as disintegrntcd 
fragments and to be lost in the decomposed clayey material. In the lowest  woritings, ncar the 
creek,  two or three  similar  occurrences of quartz and rnsly material,  mired  mith the clay, 
a re  found, and there  is  also a  helt of hard rock classified as a Silicified porphyry  passing  througll 
the milleralized zone. The  workings n u  the  hill  lie  in an approximate oaSt.-wcst direction and 
the porphyry has an apparent stri lx of abant X. 30" E. dlthougll some indications have been 
found on the  eastern  side of this  intrusive,  most of the showings  lie to the  west,  and  it  is 
belieYed that  these will  be  foun,l to Ile more or less parallel rnitll the  iotrusion. 

Ocenrrcnces of a feldspar norphyry higher np the  hill and lying to  LIE norlll of most 04 
the  workings,  near a short prospecting-tunnel,  indicate that the  intrusion is not a regular  dyke, 
but mill he found  probably  shot  throngh  the whole formation,  and  this  is held to he  the  exphmx- 
tion of the occurrence. The clay is rery  eridently an end  product of (kcomposition of the 
Olivine-basalt,  wllich is  the COnntr~~-rOCl;, kidneys of the  unalt~red  basalt bcing found withill 

formatian,  in  which  gold-hearing wartz  wins  occmred  in a more or less  definite zone, has heen 
masses of the  clay,  and  the  probable  esplanation of the occurrence is that an olivine-basalt 

intruded,  extremely  shattered,  and decomposed. 
The Occnrrence of large  bouldQrs  in  the  broken-up  surface  material  makes  prospecting 

difficult and the gcntle  slope of the  hill iloes not offer much chance for  tnnnelling. It is, horn. 

eastern  side of the porphyry dyke  and bc driven  in a general n'csterly  ilireution  lhrongh  the 
cver, recommended that a crosscut lunnel. should be stsrtccl close to thc bcd of the creel; 011 the 

dyke  and below the open-cut  workings, whme it is hoped that  the  hodder condit.ions of the 
Surface mill be got ~ r n a y  from  and  there  will be a cllance to  sample  the sereral quartz occur. 
rences  with a view to driving  in on any one of them  that ShomS promise of persistence. A picked 
sample of the decomposed material assayed: Gold, 2.86 m. to the  ton; SilYer, 5.10 oz. to  tho  ton, 
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This  property is situated a t  the  mouth of Kelly  creek, yhich Rows into the. 
Big Slide. Eraser  river a t  Pavilion, some 20 miles  above  Lillooet.  A  description of this 

work  has been in  progress  duriug 1931 and  it is understood that  plans  have been made for 
' property  appears in  the  Annual  Report  for 1928, page 214. Development- 

more  active  operation. 
Situated  in  the  Clearwater  nrea at an  ele~ation of about 8,000 feet,  this grou11 

Blue Ice. covers  gold-quartz  occurrences at the  head of the  North  fork of Hobson Creek. 

sediments,  including  massive  quartzite,  quarte-pebble  conglomerate,  and  quartz  sericite-schist, 
in zones of fracturing  in a formation  consisting of " metamorphosed  quartzose 

wftk  interbeds of IimeStone and argillite:' The zones  have been  prospected by surface  cuts; 
the  mineralizntion is erratic,  consisting of pyrite,  siderite,  galena,  and  chalcopyrite,  and  the gold 
content, as determined by Sampling, is low,  although  highcr  values are  reported to hare heen 
found.  One  sample  taken  across a width of 4 feet of qI1artlr assayed: Gold, 0.40 0%. to  the  ton; 
silver, 4 oz. to  the  ton; lead, 0 2  per  cent. The property,  which  is  held by Eastern  interests, 
represented by J; Errington, of Toronto, is described a t  some length  in  the  Annual  Report  for 
1928, page 219. 

This  property is situated  near  Chu  Chua,  on  the  North  Thompson river, and 
Gold Hill. is owned by C,. Fennel1  and 13. Skonig. of Chn  Chua.  Mineralized  sones, 

free gold in  quartz  stringers,  associated  with  galena.  Some  quite  coarse gold has been found. 
identified  with  shears  in B greenstone  formalion,  have been found  to  carry 

One  zone  can be traced for orer 1,500 feet, with a maximum  width of about 20 feet.  The 
pronerty is described by TV. L, Uglow in  the  Summary  Report, G.S.C., 1921, Part  A, page 99, 
and  in  the  Annual  Report  for 1928, page 211. 

This  property is situated on Jamieson  creek,  in  the  North  Thompson  River 
Homestake. valley.  Xassive  bodies  and Yeins of quartz occur in  shears  and  fractures  in 

granite.  Some  high  ralues  in gold have heen  obtained,  hut  there  has been 
little  development  and  the  mineralization as erposed  in  Surface  showings  is  erratic.  The prop- 

T. Bulman, 0. Redpath,  and  associates, of Kamloops. 
erty is described  in  some  detail  in  the Annual  Report  for 1030, page 189. The  owners are 

A considerable  degree of interest  was  aroused by the  discovery  in 1030 on 
Lakeview. this  group of high gold values  associated  with  arsenopyrite  in a massive body 

of pyrrhotite  and  nlngnetite  in a limestone  formation  about 14 miles  west of 
Mount  Olie, on the  North  Thompson  rimr.  The  property,  which was located by 1'. Johnson  and 

pany. The  original  discovery.consisted of a hody of massive  sulphide  about 6 feet  wide, exposed 
F.'Lambert, of Mount  Olie, was bonded almost  immedtately by the  Premier Gold Mining Com- 

mineralization  about 30 feet wide. Samples  showed a high  coiltent  in gold and a 3-inch Seam 
to a depth of 6 feet  in  an open-cut  crosscutting  what  appeared to  be a well-defined  zone of 

of clean  arsenopyrite  yielded on assay 12 oz. gold to the ton. 
Tvork by the  Premier  Company  from  July to  the end of Fehrnary, 1931, consisted of open- 

pyrrhotite,  and of tunnel-workings 18 feet below the  surface.  The  open-cnts  were  not  deep 
cut  workings to the  north  and  west of the  original  cut  in  order  to  determine  the  extent of the 

enough  to  give  conclusive  results,  but it appears  that  towards  the  north  the  pyrrhotite gives 
place to magnetite,  and  towards  the  west,  and  higher up the  hill,  there is an  altered limestone 
where it would not be found on the  original  theory of the  direction of the  mineraliaation. 

Some  work  was  also  done in the  original  open-cut  which  showed  the  arscnopyritc  to  he 

possible that  this  one  high-grade  streak  may  hare  salted all t.he samples  from  the  cut.  In  the 
confined to one  streak  rather  than as heing  disseminated  through  the  pyrrhotite,  and it is 

underground  workings a tunnel  was  driren  slightly  to  the  north'of  the  pyrrhotite-body  in  the 
open-cut  which  should  have  intersected  the  continuation of the  arscnopyrite  seam,  hut  no 
arsenopyrite was found.  Four  branch  trmnels  were  driven  euploriag  the  ground  under  the 
open-cut  and  around it, hut  with  the  exception of occasional hloclrs of pyrrhqtite  no  definite 
mineralized  seam  was  found. An important  feature,  howerer, is the  occnrrence of a porphyrit.ic 
rock  which  was Cut through  obliquely by the  tunnel  to  the  point  about  where  the  arsenopyrite 
should hare been encountered,  and is also  found  in  two of the  drancll  t.nnnels,  showing  its con- 
tact to  lie  irregularly.  Small  grains of arsenopyrite  have heen identified  in  this  porphyritic 
rock  and a new  theory of the whole  occurrence is indicated. 

It does  not Seem that  there is any  definite zone of fracturing  in  the  limestone  as wan a t  
first  supposed,  hut, on the  other  hand, it appears as though  the  limestone  had been intrrtded by 
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a porphyritic  stock  which  has  shattered  and  fractured it in  several  directions  and  is  responsible 
for  the deposition of gold-bearing  arsenopyrite.  This  would  account  for  the  failure to pick up 
the  arsenopyrite  in  the  tunnel-workings. as the  porphyry  rock comes right  up  against  the  mineral 
at only a few  feet below the open-cnt. It points to the  ~ecessity  for close  investi, 
intrusive  and to the possibility of the  esistence of other bodies of high-grade  ore  associated  with 

*ation of this 

its contact. 
. Under  these  circumstances  the  hesitation of the  Premier Company to ca& on  development 
of a prospect  which  was  originally  supposed  to be a plain-sailing prn~~osition is hardly eo be 
wondered at. At  the  same  time  the  property  warrants  further investigation. 

This is a prospect  situated  near  Grindrod,  in  the  Shnswap area, on which a 
Sugar Loaf. tairly well-defined quarts vein  occurs in a zone of crushing  in  quartzite. 

traces of gold, but  no ore-shoot has been esposed  in  the  limited worltings. The owner is 
A short  tunnel  exposes a width of 7 feet;  there is sparse  mineralization  with 

E. Smyth, of Grindrod. 
On  this  gronp,situated  in  the  Clearwater  area, a nnmber of lenses  and  massive 

Summit. bodies of qnartz OCCUII~ in a sheared  quartEite  and  sericite-schist  formation. 

tunnel  exposing a width of 25 feet on one  lens,  average  samples  have  shown a valne of around 
Gold  Values of variable  amount  are  associated  with a pyrite  content. In  a 

$3 a ton,  and  selected Samples of the  dean  pyrite  taken  from  different  points  have yielded  a 
gold content of from 1 to 2 oz. to the ton. The  property,  which  is ownt!d by Angus Horne  and 
associates, of Blue  River, is described in  the  Annual  Report.  for 1027, :page 1.92, and  in  snhse- 
w e n t  reports. 

This  group is situated  in  the  same  area  as  tho foregoing, but a t  a.lower  alti- 
War Colt. tude,  and is owned  by  'A.  Anderson and  associates.  There  are a  numbel: of 

exposures of qnartz  indicating  intersecting  reins. An interesting  feature  is 
that  at the  lowest  point of exposure  there is a body of sulphide  mith a copper content of about 
7 per  cent.,  carrying  low gold  values.  Values of about $1 to  the  ton  in  gold  are  reported to 
have been obtained  from  the  quartz veins, but  these  have  not becn confirmed. The pronerty is 
described in  the  Annual  Report  for 1827, page 194. 

Windpass. mineral  occurrence  consists of a quartz Pein  in pyroscnite  which  was  found at 
This  propevty is situnted  near  Chu  Chua, on the Xorth Thompson  river.  The 

the  surface  to  carry  frce gold in  association  with  magnetite,  chalcopyrite,  and 
pyrite.  Exceptionally  high  assays  were  obtained  from  the  lodestone  raricty of magnetite 

which  has a general  east-west  strike,  and a northerly dip Of aprn'oximately 4R', has heen quite 
occurring at  the  surface;  the gold also  occurs  in  telluride  associated .With  biSmutl1. The  rein, 

extensively  developed to a daptll of 300 feet  and a consideral~le  tonnage of ore has been  blocked 
out.  The  values  were,  however,  fonnd  to be erratic  and  the  property  has been idle  since  the 
year 1925. The  owners are A. E. Trites, of Vancouver, and  associatcs.  Iletailcd  dcscriptions of 
this  mine a rc  published in  the  Annual  Report  for 1025 and  previous  years. 
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ASHOROUT ;\IIxIXO DIYISION. 

Situated  upon  the  eastern  flank of n monntain  range  rising  to a height of 
Asheroft. over 6,000 feet between the Thompson  and  Fraser  rivers, at a distance of 

c o v m  occnrrences of quartz  veins  in volcanic and  sedimentary  formations  near  the  contact of 
about 20 miles below Ashcroft,  this propkrt.y,  comprising  fifteen  claims, 

a granitic rock. The  particular rocks  traversed by the  veins  apnear  to be  volcanic  agglomerates 
and  dark-coloured  argillites,  which  have been sohjected  to  great  distnrbance  and %re much 

valley,  two  major  series of zones of Shearing a re  developed and  in  these zones  bodies of qnartz 
shattered.  On  the lo we^ slope of the  mountain, a t  a height of about 700 fret  aboYe the  river- 

are found. I n  one series of these zones having a general  north-northwest  direction,  the  qnartB 
is in  the  form of regular  veins that mag be traced  for considerrable distances.  Attention NZLS 

attracted,  apparently, to this  property, in  the first place, by thc  deposits of placer gold  alongside 
the  highway  and  railway-tracks of the  Canadian  National  Railway on the  banks of the  river. 
This placer-ground  occurs at the hottom of a ravine  which  extends 111) the  mountain-si<Ie  and 

found a t  several  points on this  slope of t.he monntain and  the  fragments  are  similar  in  appear- 
intersects  the  formation  in  which the  quartz veins occur. Float  carrying gold values  was 

ance to  the veinyuartz.  There are said to be three such Teins, but  one only was  examined 
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cutting in  three places and  the silicified  zone of shearing  may be traced  through  two  claim- 
owing to  snow conditions at the  time of inspection. This  vein  has been  exposed by  open- 

lengths.  Where  the  qularts  has been  exlmsed in  a raTille, which  appears to  be identified  with 
the  shearing of the  rocks, it has  the  appearance of a  well-defined fissure-vein;  the  principal 
showing  consists of a n  outcrop  from '6 to 7 feet wide. The  quartz is slightly  shattered  and 
carries  limonite:  there  are  inclusions of sheared  country-rock,  and  the  walls, Which are  well 
defined, also  show  signs of shearing.  At a distance of about 60 feet south of this showing,  tho 
veiri;is again exposed in  a shallow  cut,  but  this  working  has  not been carried  down fa r  enongh 
 to^ expose its width : it   anpears  to he from 6 to 8 feet wide. At a distance of about 550 feet 
north of the  main  showing  and  apparently  on  the  same  line of strike  the Yein is again exposed 
in  an open-cut on the  side of a ravine,  having'  here a width of about 2 feet,  but  with  many 
stringers  passing  into  the  n.alls;  the  dip  in all eases is from 50' to 60". to  the  west.  At a 
fnrther  distance of about  600.feet  to  the  north,  the  saqe zone is exposed  on  a small ridge  where 
quartz  and country-rock alternate over a width of almut 12 feet.  Parallel  reins are said 'to 
occur a t  distances of about 1,000 feet  east  and  west of this  central  occurrence.  Some  esposllres 

shearing  appears to  be indicated,  there was  not  the same evidence of continuity. It is claimed by 
of quartz on the westerly  occnrrence were noted, bnt althongil the  same.general direction of 

the  owners, H. Blair, of Vancouver,  and  associates, that  gold values  arc  to be found  in  all  these 
~ S D O S I L ~ ~ S  and  that  high  assays  hare been obtaincd  in  certain eases. In   r iew of the  ideal con- 
ditions  this  propcrty  would  represent a paying  proposition  with  even  moderate a~e ragc  vaiues. 
and  if  further developments result  in proof of such  vall~es it will be  decidedly attractive; meall- 
while it is to be stated  that  samples  taken  from  the exposed  faces  showed only traces of gold. 

hdependenee. valley of Stcyn  creek,  which flows into the k'mser  river  from  the  west, at 
This group of seven  claims is situated  at a distance of about 12 miles up  the 

G,300 and 7,000 feet, covering  a  precipitous  ridge, below  ndlieh is a small  glacial  lake  which is 
about 5 miles north ,of Lytton.  The  location  is at an  elevation of between 

from  the  south.  The elex'ation of this  lalic is approsimately 6,600 feet. 
the so111'ce  of a small  cseek,  locally 1:non.n as Last  Chancc creek, which flows into  Stegn  creek 

across  the  face of the crnggy  rock bluff in a general  north-east  and  south-west  direction.  These 
The  mineral occurrence is represented by prominent  lenticular bodies of quartz ontcroppilig 

bodies of qnartl;, Nhiih  are  not continuous, appear to bccupg a sone of fracturing  in  the p r e  
dominating  coarse  biotite  granite  which  nnderlics  the mhole of this  area. 

The  several lenses  range nu to about IE0 feet  in  length,  with  an  apparent u'idth of from 

and  while  apparently occupying the  same %one of frac$ning  the  outcrops  peter  ont mpi(l1y. 
G to 12 feet,  including  bands of altered  granite.  They have, a flat  dip  towards  the  south-~!ast, 

TWO of these  outcrops  were  inspected  and  the  occurrence  appears  to  conform  to  the  description 
of similar bodies of qllartz  elseNhere,  described by DaNson, a s  follows:- 

The  veins  themselves are composed of quartz,  sometimes  holding  fragmcnts of granite  and show- 
" The  granite  is considerably  decomposed  and in  the  Ticinity of the  reins  is highly  siliceous. 

iog pyrites,  with a little  galena, blende, and  tetrahedrite. I t   i s  prolrable that  the  date of origin 
of the Veins is contemporaneous, 01' nearly so, with  that of the  intrnsion of the  granite-mass, 
and  that  its silicification  and  decomposition  happened  concnrrently  with  the  segregation of the 
vein-qnartz,  which  often  forms  irregular  stringers  chnmcterixing  certain zones of the rock." 

At  another diflicultly accessible  point  which, in the  time at disposal,  was  not  inspected 
closel~, it is  stated  that  high gold  Talnes a re  obtained, an11 it  is  not improbable that  such occnr- 
rences  might  be  found  in  deposits of this  description,  although  the  general  character does not 
afford  promise of either  tonnage or average  mlnes  calcnlated  to  make  the  operation of this 
property 2 paying  propositipn. It is stated  that  the  quartz  outcrops on the  other side of the 
ridge, but  that  the  lenses finger out  into  small  stringers. 

made  thrce or four  years ago. It is lmlerstood  that  an'option  agreement  was  entered  into 
The  several  claims of this  group  are held  by Indians,  the  original  discovery  having lieen 

last  year  with W. D. Xunro, bf Hope, 

June. 
This  claim  represents a relocation-of  an old property  upon  which a tunnel was 

close to  the puiilic  highway, a t  a distance of about 14 miles below  Spences 
driven  in  pre-war  days  to  prospect  occurrcnces of quartz on  Gladwin creelc, 

Bridge, on the Thompson  river. On a precipitous  hillside  ertensive bodies of a white  glassy 
quarts occur in  an  altered volcanic  formation  close  to a granitic  contact  and  intersected by 
a series of quartz-felsite  dykes.  The old tunnel  was  driven  for a distance of about 275 feet to 
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intersect  one of these bodies of quartz,  from  which it is reported  that  assays of about $4 a ton 
in gold  had been obtained. Thi3  tunnel  has been  estendecl by the  present  owners, W. S .  Clark 
and  Freeman  Armstrong, of Spences  Uridge,  encountering a  badly  fractured  formation  in  which 
there  are  wide zones characterized by secondary  quartz  and consiilerable  pyrite. The rock 
appears to be a siliceous tuff or quartzite  and is also  extensively  impregnated  with  pyrite; 
no gold values  were  found  in  this  material. 

Videtto Lake. upon a property,situated  around  Vidette  lake,  about 43 miles  north of Savona, 
Operations of more than  usual  interest  are being  carried on by D. R. Sterrett 

at the  head of Deadman  creek, a t   a n  elevation of about 3,000 feet  above  sea- 

narrow  chasm occupied by Vidette  lake, by a series of gold-bearing quartz veins. These  veins 
level.  !rhere is  here  an  area of Nicola  greenstoncs that i s  intersecl:ed, on  both  sides of the 

are narrow  and  appear to  belong to two  distinct  series, one of which  has an  apparently  north- 
south strike  with a dip  to  the  east,  the  other  lying  in a north-wrstcrly  direction  with a dip  to 
the  north-east.  The  principal  vein of; the first-named  series  outcrops a t  both sides of the  lake 
and  has been  exposed in a number of opell-cut  workings. 

rein  is open to  question; on the  south  side,  however,  fairly  nniform  continuity  is  indicated  and 
To  'the  north  the  ground  appears to be  considerably  disturbed  and  the  persistence of this 

tunnel-workings arc in  progress  with  the  object of proving the occurrence in llepth. A vein of 
the  latter  series  is  esposed  in  open-cut  workings  along  the  side of the  hill on the  north  side of 
the  lake  and  is heing  develoged by inclinc  shaft-worltings. The  width of this  rein  varies  from. 

width  being  about 0 inches. Subsequent  devclopment  has  resulted  in  opening  up a vein 18 inches 
n few inches 111) to about 1s inches, so fa r  as developed at  the  time of esamination,  the  average 

wide a t a  depth of 05 feet,  from Nhich assays of $30 to the  ton  are Stated to   haw been obtained. 
Systematic  sampling  has been carried on in  all  the morkings  and it is Caleulatcd that  an  average 
value of around $25 a tan  is  assured for the  limited  tonnage so f a r  devoloped. On the assump- 
tion that an amount of from 500 to  1,000 tons of such ore N ~ S  proven  with  the possibility of 
eonsirlcrable  incrcasc as operations proceeded, Mr. Sterrett dccidcd  to install a treatmrnt  plant 
and a considerable  amount of worlc has heen  accomplishrd in  this  direction. 

structell  with  assistance  from  the  Department of Mines, and  machinery  has hccn taken  in  and 
A road of about 5 miles  from  the  end of the  csisting  road  to  the  property  has bcen  con- 

ereetcd.  This  undertaking  represents a creditable  att.empt  to  develop an  attractive  small prop- 
erty  ont of returns  from operations. 

Cr,I.v'ToB N I N I X G  DIvISIox. 

This group, owned by E. J. Tnrlor, of Vnneouvcr, i s  Situated in  tho Tnsclio 
Buzz&. Valley (Whitcwater)  area. It covers zones of alteration  in n granitic  rock 

in  which gold Yalues associated  with copper minerds are found over collsid- 

Flanking  the  Cariboo  road  and  intersected by tho  ralley of Maiden  creek, 
Maiden Creek. a tributary of the  Ronxparte  rivcr,  alrout  midway  bctwren  Ashcroft  and Clin- 

is  reported  that  samplds  have been obtained  yielding I O N  gold  values. 
ton,  there  is a belt of sandstone  and  conglolneratc  formation  from  which  it 

bring  approximately 2% milrs  wide  and  having a total t.hicBncss of not  less  than 500 feet. The 
'The santlstone  conglomerato  formation  in  this  area  lies  in a belt  dcscrihed by  Dawson as 

beds have a Strike of approsimatcly  mst-west  magnetic, wit11 a dip of from 10" to E *  to  the 
north. The  formation is exposed in  several places  along  the  valley of 3laiden creek, where 
hillsides are  for  the  greater  part covorcd with overburden. 

There  is some question  about  the  age of this  formation.  Dawson"  is  inclined  to  refer  the 
formation  to  the  Tertiary,  but  admits  the  possibility of i t  representing  an  outlier of the Cre- 
taceous,  which  lie has indicate11 as the possible Sollrce of much of the  placer gold in  the  Eraser 
rirer. It is  to be noted,  however, 'that  the gold-bearing  possibilities of this  sandstone con- 
glomerate are not  restricted tn forms of Crctaceons age  and  Dawson  reports goid content f<om . Tertiary conglomerate. In  this Connertion the  following ertract  from  his report,*  page 314, 
is of interest:- 

"It thus  appears  that,  in  three  loralities of the  occurrence of the  peculiar  cherty con- 
glomerates of the  Lower  Tertiary,  traces of gold  have been found. In  three  other  Tertiary con- 

erable widths.  The  property  is  referred to in  the  Annual  Report  for :IO28, page 213. 

__ 
* KnmloopB Map Sheet, page 66, G .  hl. DI'IVSOII, G.S.C. 
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glomerate  specimens,  and in the  two  only  specimens of Cretaceous  conglomerates  examined,  no 
gold has been found. It may, I think, be assumed  that  wherever  traces of gold can be detected 
in a hand  specimen of conglomerate, it is  worth  while to further  examine  the deposit, to investi- 
gate  particularly its lower  layer  upon  the old bed-rock if this  can be reached,  to  test i n  s~xcces- 

i n  which  notable  quantities OP pyrites,  magnetite, or other  heavy  minerals  have  accumulated. 
sion  each of the Superposed  beds which  shows  points of difference,  and  to  seek  for  any  layers 

ready  mode of ascertaining  its presence in conglonlerates is found  in  pnlveriAng  these  and 
Magnetite  is  perhaps  the  most  constnnt  associate of gold in  placer  deposits of all kinds,  and a 

applying  the  magnet  to  the powder." 

stone  and pebble conglomerate are exposed  covering a vertical  range of approximately 2W feet. 
In  the  precipitous  blnff'which is covered by the Beatrice claim alternating beds of sand- 

Samples  taken  from  various  horizons  failed  to  yield  more  than  traces of gold,  but  the  range of 
possibilities  could  only he covered hy systematic  prospecting. It is interesting  to.note that 
alluvial gold is  reported  to  have been recorered  from  the bed of Maiden  creek. 

Mother Lode. rences  similar to  those of the Buazer group.  Surface  sampling of a zone 
Situated  in  the  Taseko  Talley  (Whitewater)  'area,  this  group  covers  occur- 

propert#  was  bonded by the Consolidated  Mining  and  Smelting  Company of Canada, a certain 
70 feet  wide  afforded  encouraging  results  in  regard  to gold content,  and  this 

amount of underground  development  being  carried  out  in  the  season of 1928. The  results of 
. this work  were  inconclusive,  but  owing to  lack of sufficient  encouragement  in  the  work  accom- 

plished  and  to  difficulties of transportation,  etc.,  the  work  was  suspended.  The  property is 
referred  to  in  the  Annual  Report  for 1925, page 213. 

Spokane. . been under  option to  the Consolidated  Company at the  same  time as that 
This  property is located in  the Same general  area as the Motimr Lode, having 

property. It is stated  that considerably  higher gold values  were  obtained 
from  the  mineralized zone on  this  group  than  from  the  other  occurrences.  Work  mas  confined 
to  trenching.  This  property is also  referred  to  in  the  Annual  Report  for 1928. 

Complex ores,  in .which the  principal  minerals  are  chalcopyrite,  bornite,  pyrite, 

Mountain. on the  summit of this mountain  in  the  north-east  corner of the Clinton  Mining 
Timothy galena,  and  sphalerite,  in  quartz  gangue,  occurring  in  sheared  quartz  diorite, 

Division, are  stated  to  carry notable gold values.  These  veins  and  tbe  reports 
of assays obtained are described in  Memoir  118 of the  Geological  Survey of Canada,  page 97. 

Windfall.  volcanic tuff formation  and  overlying  the  granite-contact in the  Taseko  area. 
High  recoveries  in gold have been  obtained  from a small  vein  occurring  in 

panning,  but a considerable amount of underground  work  failed  to  locate  the  vein  at'any  depth. 
The gold is found  in  disintegrated  material at the  surface,  amenahle  to 

This  property as well as  the Bu.zzer, Mohawk, and SpokalLe groups  are described in  the  Summary 
Report, 1928, Part A, G.S.C., page 89 et sen. 

- 

LILLOOET MIFINO DNISION. 

A  mineralized  sone in  whichgold  and  silver  values  are  associated  with  pyrrho- ' 
Alpha.  tite,  galena,  sphalerite,  and  stibnite  occurs  in a 'shear  in  the  Bridge  River 

series,  and  the A1ph.a claim,  covering  the  occurrence,  was  located hy W.  David- 
son, of Bridge  River, a t  a distance of about 1 mile  below the  junction of Gun Cree$ with  the 
Bridge  river.  Samples  showing a gold content  up  to 0.5 oe. to  the  ton  have been taken,  but 

low-namely, from a trace  to $2 in gold and a few  ounces  in silver  to  the  ton. The  property 
these  values  are  Spotty,  and  the  average content, over widths ranging  between 2 and 4 feet, is 

was bonded by the  consolidated  Mining  and  Smelting  Company of Canada  and a tunnel  has 
been driven  on  the  shear for  a distance of over 400 feet.  The  property is described in  the 
Annuai  Report  for 1030, page 202. 

This  company owns a  group of claims  .situated on McGillivray  creek,  which 
Anderson Lake discharges  into  Anderson  lake  from  the  west.  At  an  elevation of about 3,500 

Mining  and  feet,  large  bodies of quartz occur  over a considerable  distance  up  the  steep , 
Milling Co. hillside on the  north  side of the  creek.  Much  tunnelling  and  stoping-work 

21 feet.  A  10-stamp  mill  was  erected,  driven by water-power  under a head of 320 feet.  Treat- 
n'as carried out about  twenty-five  years  ago on a vein  reaching a width of 

ment of 6,000 tons of ore is reported  to  have  yielded  about $4,000. The production was  mostly 
from Occurrences of rich  streaks  found  generally  on  the  walls of the  ore-body.  'The  property 
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has been  optioned  to C .  Noel and  associates  and  work  during  the  past  two  years  has been 
devoted  to  extending a lower  tunnel  between 200 and 300 feet below the  ore-shoot  previously 
worked.  About 100 lb. of exceptionally  rich  specimens of ore  were  ohtained  from  these worlc- 
ings,  but  the  general  average of the  vein is low grade. 

dislocation  in  a  formation  consisting of intercalated beds of ~olcanic  (tuffaceous)  rock  and a 
The occurrence  appears  to be a heavy  deposition of quartz  along a zone of shearing  and 

sedimentary  (black  argillite),  with some bands of limestone. The  character of the  deposit is 
influenced  largely by the  amount of argillite  included  in  the  shear-zone; 2:everal bands of more 
or less  altered  sedimentary  rock  are  included  in  the  vein-l&e  structure  and  high  values  appear 
to be associated to a great  extent  with  these  inclusions. 

The  extent of dislocation is also relatd  to  the  interbedding of the  two  formations,  and at 

a complete  swing  of  the  shearing is found,  and  the  quartz  appears  to  die  out  almost  cntirely 
the  face of the  lower  production-tunnel,  where  operations'were  suspended by the  old-time  owners, 

within  a  distance of about 20 feet. 
Twenty  feet back from  the  face  where  the  tunnel is swung  round  towards  the  west  in  badly 

broken  country, w a r t s  is found over a width of about 18 feet,  and at a short  distance  farther 

quartz  averaging  about 20 feet wide. 
back  in  the  tunnel a raise  was  put  up  to  surface,  from  which  stopes  were  carried on massive 

This ore-body has a pronounced  dip  towards  the  east,  whereas  the ore-body  exposed at the 
portal of the  lover  tunnel  (in  which  present  operations  are  being  conducted)  shows a steep  dip 
towards  the  west. 

site  (some 500 feet  below),  which  lie  towards  the  east of the  general  line of strike, does not 
It is also  noted  that  the  position of outcrops  on  the  hillside hciow, notably at  the old  mill- 

correspond  with  this  westerly  dip,  and it is beliered that  fnrther  development mill show  that  the 
dislocation is a more  important  factor  than  the  shearing  in  determining  the  trend of the  quartz- 
deposition, It is  stated  that outcrops on the  surface  extend  for  a~considerable  distance  np  the 
hill  towards  the  north  and'beyond  the  point on which  the  quartz  was  found  to  peter  out  in  the 
lower  production-tunnel. 

It is stated that low gold values  have been obtained on sampling  from  large  widths of 

Facilities  for  this  derelopment  are  excellent,  calling  for a minimum of dead-work. 
quarts,  and in view of the  occasional  high  valnes  the  property  deserves  big-scale  development. 

Lucky Jem. of five  claims  situated in the  Bldorado  basin of the  Bridge  River  area  and is 
This  property,  which in generally lcnown as  the B'l$orado, consists of a group 

mountain is covered  with a much-decomposed material from which 8-98 in gold are  obtained 
owned by Grant  White, of Ilridge  River.  The  southern  slope of Eldorado 

over an  area  extending  laterally  for  about 1,000 feet  and  to a height of ahout 600 feet above the 

veins of arsenopyrite  having  directions  varying  between  north-Nest  and  South-east  and  east  and 
basin. 'This gold-bearing  material is characterized by a  reddish  colour d.ue to  the  oxidation of 

Nest,  with  varying  dips.  The  character of this decomposed materilll. is not  determined. 
According  to AlcCann's report,  the  wholc of this  area  is occupied by sedimentary  rocks of the 

although  argillites  occur n r o p d  the  bass of the  mountain  and form the  adjoining  ridge on the 
Eldorado  series,  but  the  snmmit of the  mountain is nndoubtedly composed of granodiorite, 

Nest Side of the  main  fork of the  creek.  The  first  impression  gained is that  the  whole of this 
decomposcd material  is  to he classed as  a very  much  altered  granite. At  one  point  near  the 
Summit of the  mountain,  however, at an. elex.ation of about 7,400 feet,  the  general  structure is 
that of bedded sedimentaries,  but  the  presence of crystalline. structure  points  to  the  possibility 
of even these  rocks  being  sheeted  sills of granodiorite.  The  direction of these  beds or planes 
is east-west  (mag.),  with a dip of 55" to the  north,  and on the  precipitons  north  .side of this 
eastern  part of the  mountain a well-defined  zone of fracturing  cuts  across  these  planes  almost 
at right  angles,  with a dip of ahout 60" to  the  sonth-east. !Che direction of this zone is approxi- 
mately  north-east  and  south-Nest  (true)  and it lies  up  Nith  the  whole of the  mineralized area on 
the  southern  slope:  that  is to say,  allowing  for the dip,  this zone would be exposed at  surfacc 
over practically  the  whole of the area  in  which  the  mineralization is found. 

and  weathering  has  produced a surficial  deposit  extending  to a depth of several  feet  from  which 
The gold is undoubtedly related  to  'the  decomposition of veins of arsenopyrite  in  this zone 

goid may he panned  almost anywhere. Gold can  also be panned  on  the  gravelly soil of the 
basin  hetwcen  the  two  forks of the  creek  running  around  the  southern  and  uestern  flanks of 
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the  mountain.  Particular  attention  has been paid to  veins  in  this zone varying  from a few 
inches up to 3 feet   and over, in all of which arsenopyrite is a particular  feature. 

TNO tunnels  have been  driven-onc on  a rein lying  almost  horizontally for a distance of 
about 45 feet,  and  the  other on a nearly  vertical  vein  which splits up  in a distance of about 
30 feet.  Below these  tunnels a wide  vein  with a flat  dip towa.rds the  east  is exposed in  an 
open-cut  where  there is a consiilerable  width of oxidized material  and a vein of solid ameno- 
pyrite %bout 12  inches  wide. 'Phis latter is said to carry  about $40 in gold to  the  ton  and  an 
average of about $12 is claimed  for  all  the  reins. Some encourn:;ing assays  have been obtained 
from  samples  taken. 

The  occurrence  has been described as a blanket  proposition  owing  probably  to  the  fact that  
a number of costeaning-ditches  have  cut  down  through  the  surficial  deposit  to  depths of about 
6 feet;  there  is  little doubt,  however, that  the  mineralization  is  definitely  related to the zone of 
fissnring  and.this  may go to considerahle  depth.  Arsenopyrite is to be  seen  staining  'the strata 
on all  the  snrrounding  mountains;  in  these  occurrences  the  seams  are  all  marc or less local:.zed, 
but on this  southem slope of the  mountain  the  mineralizing  solutions appear to have perco1Rted 

about 18 miles  long from  Tyanghton,  tllr  actual  distance  from  Bridge  River  valley  being  about 
This  progerty  is  not  without  distinct promise. At  the  present  time it is reached by a trail 

12  miles.  The  elevation of the basin is about. 6,000 feet. 

Golden Cache. superficial  denosit  occnrring  in  very brolml formation  and at a high  altitude, 
A considerablr?  production of gold was  obtained  several  years ago from a 

some 8 miles up tho  valley of Casoosh crcelr. Subsccluent attempts  to  trace 

This gronp is sitnated  in  the  Tenquille  basin of the I'cmberton area. at a n  
Gold King.  elevation of about 6,300 feet.  The  ore occurrenre consists of a nell-defined 

shear-zone in roof-pen&ml rocks, in  which a body of massive  pyrrhotite  has 
been exposed over a distance of about 500 feet by open-cutting and may he traced for a con- 
siderably  greater  distance over the  surface.  This body of mineral  is  a~~prosimately 11 fect nridc, 
and in  certain  workings  penetrating  to  about 26 feet below the  snrlace  eridcnce  has been noted 

values  in gold. The  property  is one which  might be cheaply and easily  developcd by diamond- 
of an  increasing amount of lcad and zinc mineraliaation,  samples  from  which  yielaed enco1ira:ing 

drilling  and offers attraction on the  score of the  strength of tile Ininera1  occurrcnce  and  the 
possibility of gold ~'alnes being  found at some  little  depth. !Phis property  is owned by C. :Bar- 
bour, of Pemberton,  and  has been referred  to  in  Annual  Reyorts of recent  years. 

' thronghout  the  whole  mass of the decomposed material. 

the ore-body underground  mcre  not  successful. 

Bridge I$+w1' Am% 

All the following  properties are sitnated  in  this  area  and, ns notable  dcrelopmcnts  hare h ~ e n  
made in some of them,  resulting  in a considerable  degree of importance to the  industry of the 
Province,  it  may be well  to insert a brief description of the  general geological features of the ore 
oceorren$c. These  dcvelopments  in  the  Bridge Rircr area are  confined to  the  Cadmallader Creel( 
section,  where  the  greatest esgosurc of the golMu?aring  formation is found.  This  area  lier on 
the  eastem  flank of t.he Coast  mountains  and  the  topographical  feature of chief importance  is 
the  deep  erasion by which  the  anrient  SQdimentary  and  rolcsnic rocks have bcen erposed  to  great 

fbrmntioi of this  area is an  augite dioritc ivhich is believed to  represent a  basic  forerunner 01' 
deDtll as well as stocks of plutonic rocks by which they  have  ba?n  intruded.  The  gold-bearing 

diff&eritiation product of the  main  batholithic  introsion. It is thus of a particular  character 
jnil:of ai geologic age distinct  from  that of other  granitic rocks in  the  district  which do not 
pres$nt  tjle  same  features of mineralization. 

~ The  'mineralization is represented by free-milling golll-~nartr veins Occupying well-defned 
dssures in  the  augite diorite.  These  fissures  also pass into  and  through  the  intruded schists and 
&&stories, but  tend  to  fray  out  in  these  formations,  and  thc economic value  has  bees, up to  the 
pkeskni  time,  definitely  confined to the  augite  diorite.  There arc sereral tongues  and  stocks of 
ihis'intrisive  in  the  area,  but  the most  important  is  thc elongaterl and roughly  crescent-shr.ped 
stock  which is exposed  on the  east  side of Cadmallader creek. Tomards the  north-west  and 
sooth-east  this  tongue of angite  diorite  narroNs  preceptibly,  the major dimensions  being  confined 
to  a  length of approximately 2% miles. The  greatest  width  is  approximately 1,000  feet. 

Within  the  limits of observation  permitted by the surface and underground  workings,  the 
contact between the  augite  diorite  and  the  schists of the Bridge River  series,  the  greenstonee 

. .  
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of the  Gadwallader Greek series,  and a belt of serpcntine  which  also occurs is  irregular  and 
roof-pendants of the  intruded  rocks  are  found  in  unexpected  places. 

viously as belonging to  two  systems, one parallel  to  the  general  direction of the  diorite  tongue 
The  fissuring,  which is so definitely  related  to t.he augite  diorite,  has been  described  pro- 

and one transverse  to  it. Some recent  observations,  to be attributed  largely  to  facilities  afforded 
by development  underground,  point t o  the  probability that all the fissuring is, to a predominat- 
ing  extent,  marginal  to  the  contact of the  intrusire.  However  thiS.may be, it can be said  that 

augitediorite stock. These veins  have well-defined walls; they  pinch  and swell,  reaching some- 
the  greatest  development of veins of economic importance has  been'near the  periphery of the 

times a width of over 10 feet  and  in  the  sections of cconomic  development  maintain an average 
width of about 3% feet.  They  are also locally  faulted,  but  the,disturbance is of no  serious 
impOTtanCe jn regard  to  derelopment,  but  owing  to  the  disturbance of the  wails  where i t  occurs 
has been foond  to  be  some  detriment  to  stoping  operations.  The  higher-grade  ore  is  identificd 

This  sheeting  action  is,more pronounced  in certain  other  stocks of the  augite  diorite  where  the 
largely  with a ribbon-structure  due  to a sheeting of the'  quarts veins by subsequent movement. 

effect  has been to p rodkc  silicified aoneqrather  than well-defined yoartz I'eins. 

present  time,  the  veins  are composed of a milky-white quartz  in,which  native gold occurs in fine 
I n  the  particular  section  under  discussion  and  in  which  the  greatest  interest  centres at the 

particles and  also  distribntetl  in  association  with  pyrite,  arsenopyritt!,  chalcopysite,  and as 
telluride.  Thc  greater  part of this gold is  free. As indicated above, rich  shoots  are  found  and 
in  thesc  places  the gold is easily  rceognized with  the nalrcd  eye, averaxe nlues, applicnble to 
cortsiderable  tonnage,  ranging m e r  $50 to the ton. The  genemi  tenor of tbe  veins, as derelopcd, 
shows no diminution  in  depth  and upon geological grounds  the  continuation  in  depth of the veins 
is  to  he  espected  within  the  limits of the  augite  diorite. 

This  groperty  represents one of the  attractire possibilities of the J3riCge. 
Lome. Ilirer  'area.  The vein system,  which  has been extensively  prospected near 

amolint of tunnelling  already  carried  out  has  thrown T'aluable light  upon  ihe  Strl~ctural  condi- 
surface,  has  not  yct been  dcvelopeil slit7iciently a t  drpth,  although  the  large 

tions. The one rein, upon  which most dervlopmmwt has been done,  possesscs, in  general, tile 
same  characteristics as the Pioncor vein, in  that it occmsas a  fissure  in the  same  augite-diorite 
stock and  the  m/ncralimtion  is  practically  identical. !Cherc are  other x i n s  upon  the  property, 
howcver,  which, as so f a r  dereloped, itre found  to  exist  in  the  overlying  form;ition,  and  the 
ultimate  prospects of tbc  property  will  depend upon more intensive  development of these  veins 
a t  greater  depth,  where  the  possibility  is  indicated of continnance  into thc intrusive  rock and 
of conditions of mincralimtion  Similar io those so far established fbr i r i s  area. 

The  property was acquired  during  the  early  part of thc  year b:, Brxlorno Gold tcines, 
Limited,  and an actire  campaign of development  and  mill-construction has Ueen embarked upon. 
The development up to the  prcsent  time  has been mainly  devoted  to proof of ore on the King 

was cliscol'ereri at  one  point. Thc  result of this  mark  has been to  olltline a  possibility of a 
ITin, although  some  further 11'ork has been done on the Shoft  vein, where some higll-grade om 

further  programme of intensiw development is to be carried  out. 
tonnage to justify milliug  operations  to  protect  the investment., and it. is undorstood that a 

Pioneer. resnits of more recent work constitutes the outstanding  example of successful 
This ~ rope r ty  is thc  principal  producer  in  the  district  and by reason of the 

development in  the  Province.  The Piomar rein,  occurring as a persistent 
fissure  in  the  augite-diorite Stock exposed on the  cast  side of Cadmalhder creek,  preserves an  
aKx"ge  width of 31% feet  to a depth as. dereloped of over 1,000 feet,  and  the  ralue as developed 
in  the lower  lerels is slightly  higher  than  that  in  the  upper llorioons of the mine. The  vein  often 
reachcs a witlth of 6 fcct  and  over, a ribbon-strllcture being characteristic of the  richer  portions 
from which assays of $50 to  the toll and  orer  are consistently  obtained.'  The actual recovered 
value  in  recent  operations is around $10 a ton in gold.  Descriptions of this mine  will be found 
in past  Annual  Reports. 

The  property Nits  originally locatl!d in  the  sear 1S97, and  following  the  suspension of the 
initial  operations,  in  which  partial  development  was  carried down to a depth of about 230 feet 
below the  surface by means of a vertical  shaft,  very  little was accomplished until tile year lD'23, 
when an effort was made by David  Slonn (for  the  original  oivnemj  to  interest Xew York capital 
in  it,  The  shaft was unwatered at   that   t ime to perlnit of a n  examination,  hut  the  proposition 
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was declined by the  examining  engineer. Ih July of the  following year arrangements  were 
'completed  between  David  Sloan  and  the  owners,  whereby a policy of development  was com- 
menced and  financed  entirely,  with  the  exception of a small  initial  outlay, by returns derived  from 
ore  extracted  from  the old stopes. By the  exercise of strict economy the  same policy  of.develop- 

mine was partially developed to a depth of 500 feet  and  with a farourable outlook  with regard to 
ment was carried on  SncCeSSfully during  the  two  succeeding years,  and by the  end of 1926 the 

latera1,extension.  During  the  ensuing  three  years  the  property  was  acquired by Pioneer Gold 
Mines of B.C., Limited,  with a capitalization of  $2,400,000. A new  vertical  shaft was put  down 

' and  development  carried  on  with  establishment of ore veserves  sueicient to  warrant  the  erection 
of a new  cyanide-treatment  plant.  This  plant  was  operated  for  more.than a year  upon a mixture 
of ore  from  the  mine  and  tailing  from  the.previous  operations,  in  which  the  latter  predominated, 
and it was  not  until @e year  1930  that  the mill  was  rim  entirely on ore  directly  supplied  from 
the  mine-workings. 

At  the  beginning of the  year 1030 the  situation  was as described  in  the 1929 Annual  Report, 
with  available  ore  reserves  above  the  500-foot  level  practically  exhausted,  with  the  shaft  down 

year  four  levels  had been driven, as follows:- 
to the 1,000-foot  level, and  with  drifting  commenced,on  the  lower  levels.  By  the  end of the 

On the 625-foot level:  East  drift, 300 feet;  west  drift, X60 feet;  total, 1,160 feet. 
On the 750-foot level:  East  drift, 603 feet;  west  drift, 1,030 feet;  total, 1,633 feet. 
On the  875-foot  level:  East  drift, 654 feet;  west  drift, 704 feet;  total, 1,358 feet. 
On the  1,000-foot  level:  East  drift, 520 feet;  west  drift, 450 feet.; totAl,  970 feet. 

ore stoped  and  the remainder  from  rock  and  ore  extracted  in development. The  average value 
The Production for the  year 1930 was $286,461, of which approximately $62,000 was from 

of all  heads  to  the  mill  was  calculated as from $14 to $15 to  the  ton. 
.~ ' The conditions of faulting  which  have been  encountered  throughout  the  mine-workings are 
Dot serious,  the  vein  being  always picked up  again  after passing  through a disturbed  section  in 
the  course of a  few  feet,  and  their  chief  disadvantage  lies  in  the  fact  that  the ore cannot be 
broken  down as cleanly  where  they  occw.  Faulted  conditions  appear  to be less  prevalent on 
the  lower  levels  than  they  are above, ,and  the  walls of the  vein-fissure are  strongly defined. 

history is freed from the immediate demands of development  and  the  100-ton mill has been kept 
During  the past year the  stage has been reached at which  the  mine  for the first time in its 

running on stoped  ore  alone.  The  result  has been to  show what  this  mine  can  do  and  the  results 
have been most  satisfactory. l!he  pr'odnction  in  bullion for  the  year  1931  was  slightly over 
$600,000 and  the  grade of ore  produced  from  stopes  from  the  eighth  level  has been well over 
$20 a ton.  At'  the  same  time  intensive  development  has  been  carried  on;  the  vein  has  been 
proved to  extend  for a distance of orer 1,800  feet  and  both  in  point of width  and  general  structure 
appears  to be stronger  at 1,000 feet than  in  the levels  above. 

ultimate  object  being  to  sink  to a depth of 3,000 feet,  and to open up  five  new  levels by the  time 
A,new  shaft  has been carried  to a depth of about 200 feet below the 1,000-foot  level, the 

lated to  proyide  the totil  capacity of 300 tons a day  and it is anticipated  confidently that  the 
that  the  new mill,  now  under  construction,  is  completed.  This  additional  equipment is calcu- 

output of this  mine  will  increase  steadily. 

deriving  power  from  the  South  fork of Bridge  river, at a distance of 3% miles  from  the  mine, 
A hydro-electric  equipment,  capable of developing 7.50 horse-power, has  also been installed, 

by which  the  water-shortage  difficulty for power  will be  OIIercome permanently.  One  hundred 
and  twenty-five men, on an  average,  are employed at this property. 

The  Pioneer  Extension  Company  holds  groups of claims  in  the  valley of 
P.E. Mines. Cadwallader  creek  above  the Pioneer, where  tongues of the  same  angite-diorite 

stock  occur.  Active prospecting is being  carried  out on quartz veins  occur- 

Wayside.  distance of ahout 5 miles from  the  Cadwallader  Creek mines. A  gold-bearing 
This  property is sitnated  on  the  ,north  side of the  Bridge  River  valley at a 

or  less  the  same  characteristics as the  main  mass.  Some  high  Palues  in gold have been obtained 
quart?. rein is found  in a aone of sheeting  in a stock of diorite  having  more 

from  this  vein,  but  these  are  not  consistent  and  the  quartz  appears to occur  more as irregular 

Annual  Report  for 1927, page 216. 
- inclusions  in a sheeted  zone rather  than as a  fissure-vein. This  property is described in  the 

ring  in  this  area,  from'  which  encouraging  values  have been obtained. 
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Quartz  veins  are exposed  over a distance of about GO0 feet  on  the  side of a 

(Bridge  River  Cadwallader  .Creek ar(!a, and  some  high  assays  in gold have been obtained 
Why Not precipitous bluff a t  the  northern  extremity of the  augite-diorite Stock in  the 

Consolidated).  from  surface  workings.  The W h y  Not and Forty Thieves groups,  covering 
these  exposures, are  under option to  Bridge  Riper  Consolidated Mines,  Limited, 

and development-work is  in progress. 

NICOLA MIXINQ Dnmroh.. 
The  series of veins  occurring  in  the  Sicola  greenstone  formation  in the'neigh- 

Planet and bourhood of Stump  lake  carry  an  appreciable gold content  in  association  with 
Donohoe. tile  lead-zinc-silver  type of mineralization  which  is  their  characteristic.  These 

veins have been found  to be fairly  persistent  and,  although  pinching  and 
swelling  within  mide  limits,  preserve a n  average  stoping-width of about 2 feet.  Various  attempts 

Sustained  production  may  he  anticipated  from  co-ordinated  development  under  technical  guidance. 
to  mine  individual  members of this  series of veins hare  not  met  with eontinned  success, but 

More  recent  operations  in  this field a re  described in  the  Annual  Report  for 1929, page 243. 

Aberdeen.  with  the  production of some  high-grade copper  ore, and. from  certain  sections 
This  property,  situated  Nest of Guichon creel;, has been  worked  intermittently 

of the  mine  sliipments  were  made of a chalcocite  ore  with  gold  content. 

YALE MININO DIVISION. 

A prospect  relying in  large  measure  upon gold values  is  that covered  by the 
A.M. A.M. and Asgust groups, situated  near  Cedar  flats,  on  the  HopePrinceton 

road.  This  property  has been bonded  by the Consolidated  Mining  'and  Smelt- 
ing Company of Canada  and prospcctingworlc has been in  progress during 1931. The  mineral 
occurrence is  represented by  copper  impregnation  with  associated  gold  values  in a brecciated 
quartzite  which Covers a wide  area on the Slope of a high  mountain  flanking  the Slcagit River 
valley. 

the zone of oxidation;  the  rocks are  greatly leached. The open-cut  workings  extend  for a 
Work has been confined to open-cuts  and  shallow  tunnelling  and  has  not  penetrated below 

distance of about 000 feet  along a zone of mineralization at least 250 feet  wide  which  appears 

and  certain well-deflned but  narrow  seams of mineral. The economic importance of the  property 
to have a general  north-andaouth  direction,  conforming  to  rather steep.plv dipping  bedding-planes 

appears to be in connection with  replacement  in  the  brecciated  quartzite.  One  tunnel,  which 
has been driven  for a distance of GO feet  in  the solid  rock, and  along which  systematic  sampling 
was carried out,  indicates a n  average  colitent of 1.S per cent.  copper  and  about  76,eents  in gold 
to the ton. The occurrence is at no  great  distance  from a n  exposure of granitic rock. I t  is 
understood that  the devolopment of this  property a t  greater  depth  will be  resumed next  year. 

Exceptionally  high gold values  in flaky form  and  associated  with  nrseno- 
Aurnm. pyrite  have been found  along  shears  in  the serpentine-.belt of the  Coquihnlla 

More  recently  attention hns been Concentrated upon the latter  form of deposit and work  upon  this 
area.  Gold-quartz  veins  are  also  found  in  the  snrrounding  slate  formation. 

group  has been confined to prospecting  one of such  occurrences on the Idaho claim. 
A crosscut  tunnel  has been driven  for a distance of 116 feet at a vertical  distance of about 

130 feet below a quartzl-outcrop,  from  which  values  in gold have been obtained. No particular 
body of quartz  has been cut  in  this  tunnel,  but  there is' a wide  silicified zone in  the  slates, 
including  many  small  stringers of quartz. It is  stated  that  an  average  value of from $4 to $6 
to the  ton  is  obtained  over a  considerable  width of this zone. 

continuity of this Id.aho zone. The open-cuts  extend  for a distance of about 450 feet  downhill 
A considerable  amount of open-cut  work has been carried  out  with a view to proving  the 

and  bands of silicilied  rock are  found  in  all of them  with  disintegrated  iron-stained  slate. 
Small  amounts of quartz occur and  in one cut  there  is a width of about 3 feet of broken  quarts. 

the  tnnncl  and to all  appm'nnces  there is no  definite rein:  however, Some high  assays  are 
The  ground,  in  general, exposed in these cuts is more or less similar to that  crosscut  in 

reported  to  hare been ohtaincd  and a n  average  value of ahout $l.GO to the  ton  in gold is claimed. 
In  the second cut below the  tunnel  values of $0 and $22 to  the  ton arc reported  to  have been 
obtained  across  sereral  feet. In   the Cut below, a value of $17 to  the  ton  was  obtained  across 
15 feet,  and  in  the  lowest  cut  but one an  assay  is recorded of $05 to  the  ton  across 5 feet. Gold 
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is found on panning  in all these  cuts  and  panning  has been  used as the  guide  in  following  the 
presumed  zone. The impression is conveyed that  the  greater  part of these  values, if not  all,  may 

all  samples. 
be due  to  the  disintegrated  surface  material, of which a goodly proportion  was  included  with 

. Emancipation.  serpentine-contact in  the  same  area.  In  past  years  high-grade gold ore  in 
This  property  rcpresents  another  gold-quartz  prospect  in  the  slates  near  the 

a tunnel  has been driven  from worlcings, which  wander  out  into  the  serpentine,  in  order  to get 
limited  amount  was  extracted  from  an  ore-shoot  near  the  surface,  and  latterly 

below 'this  rich  shoot.  This  tunnel  has picked up  the Dyke rein  in  which  this  ore-shoot  occurred, 

for  the  higher  values  in  the old  workings. The  tunnel is driven on the flat vein  passing  obliqudy 
and  has been continued  along  its  intersection  with  the flat crossing  vein  which  was  responsible 

associated  with  the  two  reins,  for a distance of about 140 feet. It is noticeable that  the " flat 
through  and over it,  leaving  the  Dyke  vein  exposed on its under-side. Free gold is found, 

rein" nowhere  passes  through  the.Dylre  rein,  but,  on  the  other  hand,  appears  to lose itself  in R 
System of fissuring  and  faulting,  and  the  suggestion  is  created of this " flat  vein " representing  an 
individual  streak of mineraliaation in a wider zone of fracturing.  This  condition  affords  greater 
promise  in  regard  to  the  possibility of enriched  shoots  in  the  "Boulder " vein, a wider  vein 
paralleling the Dyke  vein  on its foot-wall  side. In  this connection the  marked  change  in  the 
character of the  Boulder  vein in  the  far end of the  workings?yherq  it  passes  away  from  the 

appear  probable that  both  these  veins  represent  depositions of quarts  in  the  slates  that  are 
" flat vein '' fissuring,  and  also  the  appearance of the Dylrc rein  in  the  same  direction, malie it 

related  primarily to the '' flat vein " fissuring  system.  The  developments  give  strong  encourage- 

workings  could be extended  in  the  general  direction of the  downward  continuation of an ore- 
ment  to  the  idea of exploration  from  the  lower "Barn"  tunnel some 160 feet below, from  which 

rein  and would also  prove  definitely  to  what  depth  the  Dyke  vein  extends, or whether it is  cut 
shoot  on  the " flat vein " fissllring,  which  would inrestigate possibilities  related  to  the  Boulder 

off at the  serpentine-contact.  The  same  possibility of being cut off applies to the  Boulder  vein, 
which is also  dipping  towards  the  serpentine;  but  with  the  possibility of the  mineralization 

-being  primarily  related  to  the "flat vein"  system,  which  has  an opposite  dip, the  chances  for 

possible that the estremely flat  dip of this vein may prove to be only a phase of the  surface 
the  extension in depth  are greatly enhanced. From this  point of view also, it is distinctly 

conditions of the  grouud  lying  hetween  the  two reins;  in  other  words,  the  length of the ore-shoot 
that   has been  developed appears to open up a  possibility of developing a mine on a n  ore-body 
dipping  away  from  the  serpentine-contact. 

Assay  plans show average  values  for  the 140 feet of $28 to  the  ton over a stoping-width of 

although  the  tunnel  continues  in  quartz of t he  " flat vein '' tspe,  no  regular  walls  can be followed; 
3 feet.  (The  Dyke  vein  itself  appears  to  vary  between 6 and 14 inches.) It is noted  also  that, 

this  also  bears  out  the  idea of a system of fissuring. 

the  fault-fissures,  shows  remarkably  high  values  with  a  considerable  amount of visible  gold. 
At one  point just  below t.he winze-workings the  Dyke  vein  itself,  where'it is cut by  one of 

It is estimated  that  there  might he an  amount of about 1,000 tons of ore available  above  the 
new  tunnel-workings  and it has been  decided to treat  this ore on the  ground.  For  this  purpose 
the old mill  has  beewrecouditioned,  and  although  operations  were  retarded by an  undue  amount 
of experimentation,  some  shipments of concentrate  have been  made. The  property is controlled 
by Dawson Gold Mines, Limited, of V$ncouver. 

YERXON MIPIAQ DIVISION. 

This  is a goldquark4  prospect  alongside  the  high  road  about 2 miles north of 
Jumbo. Vernon. Free gold in noticeable  amount is found  in  small  pockets in a broken 

much-altered  igneous  rock;  the  whole  formation  being  much  disturbed.  The  property is owned 
vein,  showing  some  pyrite  mineralization  in a contact  area of argillite  and a 

by E. J. Blurton, of Vernon, who  has done  a  considerable  amoullt of prospecting-work,  without, 
however,  succeeding, so' far,   in proving  continuity of the occnrrence. 

Skookum.  creek,  this  group is located at a n  elevation of about 3,700 feet. A large body 
Situated  at a distance of 3% miles from  Okanagan  lake  np  the  valley of Deeg 

ridge. The  open-cuts are supposed to follow  along  the  hanging-wall  and  foot-wall  respectively 
of gold- and sil\-er-bexring quartz is exposed in two  open-cuts op a narrow 
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of a body  of quart5 1s feet wide, each  open-cut  being  about 25 feet  in length. The  quarts occurs 
in  a tongue of argillite  included in a formation  which  is  held  to be a very  highly  altered  frag- , 

mental volcanic. The whole fwmation is considerably  broken  and  mineralized as a result of 
intrusion by a granitic  rock  which is exposed a t  several  points  in  the  area. The quart5  in  the 
open-cuts is  shattered,  and it is believed that  the whole  occurrcnce  represents a deposition of 
quartz  along a zone of shatt.eriug  in  the  argillites and that it is  not by way of being a n  
indiyidnal  vein or even a main lead. It is probably an offshoot  from a main  vein  which  may 
be found  existing  under  more favourable structural conditions, and it is notable  that  several 
outcrops of quarts of considerable  width  point  to  the  existence of such a rein lying  more or less 
parallel  with  the remarlcably persistent  rein on the Pau Roll group on the  other  side of Deep 
creek Lorn gold  values are stated  to be found  in  all  these  outcrops;  the  area  is one deserving 
of more  thorough  prospecting.  The Slcoolium group is owned by H. 5. Blurton, of Vernon. 

This group,  consisting of seven  claims, situated on  Monashee  mountain, is 
St. Pad. owned by St. Paul  Nines, Limited, a prinlte company  'with  headquarters  in 

property;  one of  th.esc  on the  suplmit of the  mountain  was developed some years  ago  from  shaft- 
New  \\'estminster. There are tnw more or less distinct  vein  systems  on this 

workings  and  is  characterized by the  occurrence of free gold with  silver  values  in  quartz  associ- 
ated  with  lead  and  antimony  sulghides;  in  the  other, 011 the slope of the  moontain, a netvork 
of quart%  veins  bordering a diorite-contact  carry  some gold values  associated  with  pyrite  and 
arsenopyrite  and  occasional  high  silver values in  antimonial Sulphides.  A full  description of 
the geology and  worl<ings  is  given  in  the  Summary  Report, Part A,  1030,  G.S.C., page 116. 

White 
This  property coYerS a n  occurrence of massive quarts in a granite  area,  in 
mhich  gold-bismuth-telluride  minerals  were  fonnd  associated  with  kidneys or 

Elephant. lenses of pyrrhotite.  The group is  situated at an  elevation of about 2,500 feet 
on the  mrst Side of Okanagan lalce, some 6 miles  from  Fwings  Landing. A rich 

shoot of ore  from  which  some  spectacular  specimens ve re  obtained was fonnd  in  open-cut mork- 
ings,  and  underground development-morlr has been carried  out  which is stated to have  established 
a lorn amrage gold content over considerable  width of the  quartz. A small pilot-mill was 
erected for the  purpose of making  an  iron  concentrate  for  shipment  from  the  gold-bearing  pyrrho- 
tite,  but  this  attempt was abandoned in  favour of operations  to be  conducted  on a larger  scale 
on the quartz-body  itself. 

LIKELY  PROSPECTING  ARFAS. 

north'to Cayoosh  creek. Goldquartz  reins  in gmnit.ic  rocks and Sulphide  replacements in lime- 
Stone and Scdiments near intrusive'eontaets sh00ld be loolcetl for. Tlle area is difficlllt of access, 
but may be reached by way of the  valleys of Nahatlatch  river or from Casoosh  creek. 

maters of Bridge  river  and  south of Chilko  lake. A trail  has been built  for a considerable 
(2.)  The  heart of the  Coast  range  lying  west of the Lillooet  river and around the head- 

distance up the main fork of Bridge  river.  Gold-quartz  veins  in  granitic roelcs and  massive 
bodies of copper ore  and  impregnations  in  volcanic  rocks  should be  prospected for gold  values. 

Division and  those of Nieola and I<amloops. There  are  Semral  uncharted  dykes  and  stocks of 
(3.) The  area  lying  to  the  west of Olcanagan lakc and along the diTZide. &,tween the Vernon 

intrusiYe;  quartz  reins should  be looked for.  This  is a likely gold area.  Pack-horse  transporta- 

arm of Olcanagan lake. 
tion  is  fairly easy; one  section  may be reached by trail up Deep creek,  flowing into  the  North 

(4.) The  Adanls  River  and  Canoe  River  watersheds on the  eastern  border of the ICamloops 

northern  half.  This  area has hardly been  prospected at all.  Intrusive  contacts  may be looked 
Division. Pyritized  quartz  veins  in  schist  should be  prospected for go:ld, especially in  the 

for and followed in the  southern portion. 
(5.) The area on the  Nest of the  North,Thompson  river,  south of lfahood lalce, where  there 

are  several   expos~l~es of intrusive  rocks and where  occurrences of gold  associated  with  arsmo- 
pyrite  are  to be  looked  for. 

as follows :- 
Broadly  speaking,,  the ProSDeCtS  of lode-gold mining  in  the  Central  District  may be  classified 

type  in  the  remoter  areas of the Coast  range  lying  to  the  west  where  prospecting has been 
First:  In  relation  to  the  existence of high-temperature ore-bodies of contact, or replacement, 

retarded by conditions of relative  inaccessibility. 

(1.) The  area lying  west of the  Eraser  river  in  the Yale and  Ashcroft  Divisions  and  reaching . 
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Coast  range. 
Second: In relation  to  fissure-veins  and  shear-zones  developed  in  the  exposed  flanks of the 

Third:  In  relation  to  similar occurrences  in  and  around  the  isolated  exposures of batholithic 
rocks  in  the  interior  and  in  fissure-reins  developed  in  rocks of favourable  texture  such as are 
represented by highly  altered  diabase  in  certain  areas. 

belt of crystalline  rocks. 
Fourth:  In  relation  to  more  estensive prospecting  and  deeper  development  in  the  eastern 

search  for lode-gold resources  that is forecast  for  the  coming  season. 
In conclusion, it may be said  that  the  district  presents  varied  attractions  for  the  intensive 

SOUTHERN MINERAL  SURVEY  DISTRICT (No. 4). 

REPORT BY P. B. &'REELAKD;RESWENT NINI??Q ENOINEER (HEADQUARTERS, G R ~ ~ . D  FonKs). 

GRAND  FORKS MINING DIVISION. 
PAULSON SECTION. 

number of years.  Within a radius of 8 miles of Paulson, situated  upon the  Canadian  Pacific 
This geologically  interesting  area has been  prospected spasmodically by a few  men  for a 

. ' Railway  between  Grand  Forks  and Nelson, there  are  many  series of quartz fissure-veins  occnr- 
ring  generally  in  the  Syenite  on  the  east  side  and  in  the  greenstone  on  the  west.  Most of these 
veins  contain gold in  variable  quantities.  This gold is in Some cases  free  and  in  others is 
associated  with  galena,  sphalerite,  and  chalcopyrite.  To  the Routh-e&St siliceous  replaced  lime- 
stone  contains gold in  pyrite  and  pyrrhotite. On the  east  side  the  quartz  veins  vary  from a few 
inches  to I3 feet  in  width,  and,  judging by interlnittent OutCTops, the  zone  persists  'for  about  2 
miles in length.  At  the  south  end  the Berkin and Alice L. claims  are located, and  in 1918  142 
tons  averaging 3 02. in gold and  15 08. in silx-er to the  ton  was  shipped.  Shipments  made  from 

1,127 oz. ; copper, 288 Ib. 
the Cascade-Bonanza, located  to  the  north,  were:-472  tons,  containing: Gold, 338 0%; silver, 

side; to  Coryell.  This gold ore occurs  in  pyrite  and  pyrrhotite  in  lenticular-formed  bodies  in 
Many  years  ago  some  ore  was  mined  and  rawhided  from  the Molly Gibson mine, on the  west 

siliceons  lime. The  property  is at present  being  prospected by 5. Singer, of Rossland,irnder 

a r e  espected. On the Xotheriode, on the  west  side, gold in its free  state,  also  associated  with 
lease  from  the Molly Gibson (Burnt  Basin)  &lining  Company, bf Rossland,  and  shipments of ore 

pyrite,  has been found  in  narrow  quartz  veins  in  the  greenstone. 

adjoining  the  property.  Small  quantities of platinum Were also  recovered'  and  were  evidently 
According to  the  owners of the Xotlkerlode, free gold was  discernible in  one of the  dykes 

associated  and  genetically  connected  with a basic  gabhroidal  dyke-rock  which  ontcrops  near  the 
workings. On both  sides of Panlson  there  are  many  comparatively  young  allzali-syenite  dykes 

which  outcrops  over  an  extensive  area,  chiefly  to  the  east. On the  west  the geology is more 
of Tertiary age, all cutting  the  older  formations  and  probably  related  to  the  main  mass of syenite 

~ complicated  and  the  rocks  have been subjected  to  several  different  periods of igneous  intrusion 
and  consequent  metamorphism.  The  older  series,  including  limestone,  argillites,  and  greenstone, 
are  the  most  attractive  rocks  in  which  to  prospect. 

leads  from  Christina  lake  up McRae  creek to  Paulson, a distance of approximately 15 miles, and 
Transportation  facilities are  excellent, and,  besides the  railway, a narrow  hut passable road 

thence 4 miles  into  the  mineralized  area on the  east side.  A  6-foot trail 4 miles  long has  also 
been built  from  the  Christina Lake-Paulson road  to  the Xol .1~ Gibson, with  other  trails  leading 
from it. A  small  but  comfortable  hotel  and  store  are  located at Panlson. The  Trail  smelter is 
situated 55.4 miles by railway  from  Panlson. 

LIGIfTTING PEAK SECTIOT. 

flowing into  Inonoaklin  creek  and  sections  along  the  boundaries of the  Grand  Forks, Greenwood, 
This  area  includes  the  headwaters of the  Granby  river,  Rendell  creek,  and  smaller  streams 

and  Arrow  Lake  Mining  Dirisions. 
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this  area,  and  although  in  his  general  statement  reference is made  to  the  silver-lead-zinc  deposits 
During 1930, C. E. Cnirnes, of the Geological Survey of Canada, Spent a short  time  surveying 

found  in  the  highly  altered  volcanic  and  sedimentary  rocks,  which  have been developed to a 

quartz Assure-veins,  which are worthy o€ the prospector’s  attention. Pa r t  of his  “Economic 
greater  extent,  particular  attention  may be drawn  to  his  acconnt of the  “North  and  South’’ 

Geology ’’ follows :- 

silver  ore  carrying,  in  some  cases,  important  percentages of lcad  and vrrlues in  gold and zinc. 
“Interest  in  Lightning  Peak  camp  has heen  Sustained hy Small shipments of high-grade 

Attractive  mineralisation  amounts  are too small to be profitably  mined, yet their  presence  has 
encouraged  prospecting in  the  hopc of finding better  values  and  more  substantial deposits. 

for  several miles in  a general  east-and-west  direction, is fianked  by  wide  areas of batholithic 
“ A  belt of highly  altered  volcanic  and  sedimentary  rocks, a mile or more  wide  and  extending 

intrusives  and is soaked with  granitic  material  and  penetrated by many  acid  dykes of probably 
related origin. The  older  rocks are everywhere  more or less severely  altered,  and as  direct 
indication of mineral  possibilities,  outcrops commonly carry  liberal  :impregnations of iron 
sulphide  regardless of whether  rein-mutter  is  present  or not. The  porphyritic  granite  member 

many  valuable  ore-deposits  and  is  regardcd a s  chiefly  responsible for  the  extensive  mineraliza- 
of the  batholith is correlated  with  the Nelson granite,  which in  Slocan  district is host-rock  to 

tion  occurring  elsewhere  in  that  district.  In  Lightning  Peak  district  this  granite  also  contains 
significant  mineral-deposits. 

rocks,  but a couple of prospects of possibie  commercial  value  have been located in  the Ne18011 
I‘ Mineralization at Lightning  Peak  camp  occurs  mostly  within  the  belt of pre-batholithic 

granite  over a mile to  the  north of this  belt.  \%thin  the belt, mineralization  sufficiently  attmc- 
tire  to  warrant  further  exploratory work has been discovered a t  a dozen or more  localities 
situated a t  intervals  over a distance of about 4 miles from  east  to  west  across  the  area.  Still 
others of less prospective n l u e  have been located a t  intermediate  points,  and  doubtless  other 
discoreries  would  have been made  were  it  not  that prospecting is  in  most places  handicapped by 
an  orerburdcn of glacial  drift,  stream-wash,  and soil. 

“The  other  type of rein  is  represented by nnmerons  qnartz  veins  striking  nearly  north  and 
south. These Tar? from n fen, inches to several  feet  in  width  and  have been traced  for  distances 
up to 1,000 feet or more. I n  many  cases  they  follow  along one or other  wall,  preferably  the 
foot-wall of narrow  dykes of quartz  porphyry, or may  even  occur in  suah dykes. These  veins 
carry a sparse  dissemination of pyrite.  More 1.ocaIlr and  for  distances of a few  yards,  mineral- 
iaation  may  he  much  more  pronounced,  and  in  such  cases it  gencrally includes  other  sulphides, 

may he recognized. Commonly, too,  these  veins Carry  low values  in gold amo~mting  to a few 
dollars a ton. In  places,  selected  samples  are  reported  to  have  assayed $30 or more  in gold and 
up to 200 of 2% oz. in  silver.  The gold values  are  thought to he associated  with  pyrite  and 
chalcopyrite. S o  free gold has been observed. Quite a little  surface  or  near-surface  work  has 
heen  done on a number of these  quarts yeins, hut  no production is recorded. On the A.U. claim 
of thc Waterloo group a shaft  has heen  sunk on such a vein  for 36 feet:, in  which it increases 
from  less  than a foot  to  nearly 2 feet i n  width  and shows, in  general,  progressive  increase in  
mineralization,  including  towards  the bottom and along. either  wall,  bands or long, narrow lenses 
up to  several  inches  wide composed of ncarl!: solid  sulphides. 

“The  relation  between  the  north-south  system of quartz veins  and  the  east-west-trending 
mineralized  shear-zones is  uncertain.  Though  much  the  same  suite oP oreminerals is present 
in both, the  proportions are  quite different.  Pyrite, rather coarsely  crystallized  in  general, is 
the  characteristic  and, commonly, the Only visible  mineral  present  in  the  quarts  veins,  whereas 
it is a  very  minor  constituent of the  other set, where, too, i t  mostly  occurs in finely  crystalline 
form. For the reason that gold  probably  accompanies the  pyrite, gold values a re  a significant 
featnre of the  quartz  veins  and of negligible importance  in  the  east-west  veins.  High-grade 
silver  nlincrals are present  in  hoth  rein  systems,  but are more  abllndant  in  the  east-west  veius, 
which  include  conspicuous  amounts of ruby  and  natire  silver, v’hcreas the  north-sonth  veins  are 
more aDt to  contain  grey copper. The  inference  is  either  that  thc  two vein  systems  mere  formcd 
at  different  times or under  different  conditions. 

a wall or angle  across  dykes of quartzy  porphyry  suggests either a structural or genetic  relation- 
“The  curions  persistence  with  which so many of the north-south  quartz veins  follow  along 

among Which galena,  Sphalerite,  chalcopyrite, and grey cooper or other  high-grade silver minerals 

0 
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ship between the two. That  the  relation  is  probably  structural is indicated by the facts:   That 
some veins  occur quite  independently of dykes;  that some veins  cut  across  the  dykes;  that  the 
dykes  themselves are  rarely  mineralized  to  any  appreciable  estent ; and  that  dykes  in places are  
faulted  and  mineralized  vein-quartz  occurs  along  such  fault-planes. 

'the A.U. claim of the Waterloo group is, however,  cut off, to  the  north of the  shaft, by a strong 
"No intersections of north-south  and  east-west  veins  were observed. The  'Shaft '  vein on 

east-west  shear-zone,  suggesting  that  this  shear-zone as a whole  is  later  than  the  north-south 
vein. This  shear-zone is not  mineralized,iand even if it had been it  might be uncertain  whether 
mineralization  had  not  occurred  in  both  veins at about  thc  same  time  and  that  displacement of 
the ' Shaf t '  vein  was  due  to  post-mineral movement along  the  east-west  shear-zone.  The  matter 
appears'  to be worth  investigation, as  there is a possibility that  if the  two  series of veins  were 

sections.  A place  where  the  condition  should be readily  explored is at the  intersection of the 
formed at or about  the Same time, some concentration of values  might be found at their intev- 

'Big"vein  on  the Siltier Spot claim of the ll'aterloo group  with a smaller  north-south  quartz 
vein.'' 

Since  Cairnes's  survey was made  the inclined. shaft upon the A.U. claim  was deepened to 70 
feet  and a drift  driven 72 feet  in a southerly  direction,  with a crosscut 40 feet  long  near  the  end 

a few  dollars  to $70 to  the  ton  (recorded by the  management). A sample of sorted  ore  taken 
and  across  the dyke. The  vein  faults to  the  west  and  the  values  in gold increased in depth  from 

from  the  bottom of the  Shaft and alonf  the  drift Whilst the  mine  was being examined  in Sei>- 
tember  assayed: Gold, 1 0%. to  the  ton;  silver, 24.5 00. to  the  ton;  lead, 10.5 per  cent.; zinc, 
8 per  cent.  This  compares  with a 10-inch sample  taken 14 feet down the  shaft  in 1930, which 
assayed: Gold, 0.36 oe. to  the  ton:  silrer, 10.6 oz. to  the  ton;  lead, 8.2 per  cent.; zinc, Lrace. 

The vein pinches  and  swells  with a maximum  width  in  the  shaft of about 24 inches  and  an 
average of about 8 inches.  ?dinerals.found  in  this  quarts  vein  are  pyrite,  galena,  sphalerite, 
and  chalcopyrite.  In  the  drift  from  the  shaft  the  rein is narrow,  badly broken and  warped.  due 
to  faulting  and  the  intrusion of a narrow  porphyry  dyke.  The  junction of two veins, which  was 
the  original  shaft objective, was  not  reached  before  the  attempt  was  abandoned. 

traced  several  hundred  feet  in  length. On the  surface  the  mineralization  occurs  in  segregations 
and  fractures  sometimes  widely  separated  and  in  many  instances  buried  under  deep  drift.  The 
increase  in gold values  in  the A.U. shaft,  however,  is  sufficiently  attractive to warrant some 
deep prospecting,  especially where  there  appears  to he  a chance of the  veins  joining. 

with  the  assistance of planks  to cover several of the  deeper mud-holes. 
Transportation mas improved dnrinb 1930 and  trucks  and  cars  drove  the 18 miles into  camp 

These  north  and  south  fissure-veins vary from a few  inches to  4 feet  in  width  and  can be ' 

SEdTIONS BETWEEN LlaIiTsIKG P E I K  AND F R A N K L I N  CANP. 

About 40 miles of Country lies between the  Lightning Pealc. and  Franklin  Camp  mineralized 
areas. Very little  intensive  prospecting  has been done  in  this  belt,  and  although  the  outcrops 
show a preponderance of granite,  ssenite,  and  many  porphyritic  phases of each,  there  still 
remains a suficiently  large  distribution of sedimentnries,  greenstone  (highly  altered  sediments), ' 
and  volcanic  rocks  to  warrant  further  exploration, especially since  transportation  from  the  north 
and  south  has been so vastly improved. Porphyritic  types of granite  found at LEhtning  peak, 
and  correlated by Cairnes  with  the Nelson granite,  which  was  responsible  for  many  valuable 

prospectors  were  searching chiefly for  iron  gossan  or  large mineralioed bodies containing copper. 
Slocan ore-deposits, also occur in  this  section  and  must not he  overlooked. Thifty  years  ago 

To-day,  with  the  demand  for gold, quarta-fissures, especially in  the  granite  and  greenstone,  should 
receive  more  attention.  Barren  quartz  should  not be disregarded,  but  traced by surface  cuts  in 
case  ore  occurs  in  shoots  or  faulted Zones, and  outcrops only in  certain  localities  in  the vein: 
An old trail,  recently  cut out, traverses  the  high  ridges  from  Franklin  camp  north. 

FRANKLIN CANP. 

This  camp  has received much  newspaper  publicity  during 1030 on  account of some  spectac- 
ular  gold-quartz finds,  both in  the Union and  on  the Homertake, situated  about 3,000 feet  to  the 
west of the Unhn. These  discoveries  were  made in  both  instances  in or near old workings  and 
point to the  ever-increasing need for  more  prospecting  and  development  in  many of our geologi- 
cally  favourable  areas  where  there  has been a Concentration of mineral. A distinct  handicap  to 
mine-development is the fact  that  man9  owners of Crown-granted  mineral  claims  have  allowed 
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their  workings to fall  into  disrepair, With the  result  that possible purchasers  cannot  examine or 
sample  the ore. Demand  for  lninerals  and  metals  is emr  changing,  and  with  constantly  improved 
transportation  facilities  and metallurgic8.1 methods,  no  mineral-showings,  however  meagre, 
should be disregarded by the  owner,  providing geological  conditions are .promising.  Tlle dis- 
covery of high-grade gold ore on the Homestake was  the  result of a hole  drilled  and Shot. in  the 

of the Geological Survey of Canada, reported upon the  Franklin Camp nrca in his  Nemoir No. 
side of an old inclined  shaft. These wol.lcings have been .idle for thirty years. C. W. Drysdale, 

56. 1”Icespts from  his  “Economic  Geology”  were  printed  in  the  Annual Ilcport for 1028. 
More  recent  developments  have  increased the possibility of finding gold ore  in  certain  types of 
rocirs, and  since  the output from  the Unio l~  NaS clliefly siivcr  in past years,  the  following SUg- 
gestions may be of Taluc  to  those  intcnding  to  prospect for gold,  both in  the  map-area  and 
beyond it. 

tons of ore was milled.  One car-loadd4.fi tons-of high-grade ore from  the  new ore-body 
The Union mine is described  quite  thoroughly in past  Annual  Reports.  During 1931, SG,6GG 

shipped to  the  smelter  returned 41.08 0%. gold to  the ton, 18.66 oe. silver to the ton, and 8.55 per 
cent.  lead. 

The roclcs responsible for the Union and Ifomestakc ore-bodies a re  still. in  doubt.  Drysdale 
Suggests the  gmna&iorite as being  the  host-rock  and  correlates  this  mineralization  with  the 
Jurassic  crustal  and igneous  disturbances,  and  this  theory is Very probably  right.  Absolute 
proof of the  relation of the  granodiorite to the copper-deposits  on the Glolcster has been noted. 
The only  igneous  rocks  found so far  in  the Union workings  are a narroxv dacite  porphyry 
and one  pulaslcite (alkali-ssenite)  dyke.  Both  these  dykes  cut  through  the ore-body and 
are  therefore more  recent. A very small. outcrop of what  appears  to he monzonite in place 
N ~ S  found close to  the boarding-house and at least  100  feet below  tlle lowest ore-body in  the 

granodiorite. If  the granodiorite  is responsible for the gold  ores foumi in  the camp, it is 
Union. This rock is comagmotically rela.ted to the augite  syenite and  more recent  than  the 

possible that  certain  leads  or fissures ma;? be found at depth  in the monzonite  which  overlies 
the  diorite.  if, on the  other  hand,  the  monzonite mas the 1)nrent  rock, a3 it is  in  other  parts 
of the  district,  notably  on  Wallace  mountain,  Beaverdell,  and  the  types of ore-bodies  both 

greenstone,  cherty-quartzite  contacts  may be  recommended. The  monzonite has been allotted 
there  and  in  Franklin  camp  stimulate  this supposit$n, then a search  along  the monzonite, 

to  the  Tertiary period and, as such,  has  not received  tlle attention it should, in  spite of the 
fact  that  sercral geologists  who hare  examined  the  Boundary  country  haye  called  attention 

eye”) has been established.  Practically all the ore-bodies Of any note  in the Boundary aqe 
to it.  The  relation of thc monzonite, syenite, n n d  pulaslcite porphyry  (locnlly  known as “birds- 

associated  with  these  types of rocks  and  their responsibility for orc-deposition has by no  means 
been disproren. 

On Drysdale’s  geological map it will be  especially  noted that  the  Frnnlrlin  group of rocks 
(i.e.,  greenstones,  cherty-quavhite,  and  altered  tuff  in  Nhieh  the gold ore occurs) are overlain 
by the  Kettle  River  formation (i.e.,  conglomerate,  arirosic  grit,  and  acidic  tuff, also trachyte- 
flows, etc.), so that  there arc estensive.  tracts of ground on  tile  east  and ‘west strike of the  ore 
that show  no  outcrop. 

Some  difkulty may be found  in  differentiating  the  greenstone of the  Eranklin  group  and  the 

The  gpeenstone close t.0 the  mineral-zone  generally  has a slightly  porphy:ritic  and  fragmentary 
acidic  tuff of the  Kettlc  ItiTer  group of’r<JC$s, both  being Yery similar to the unaccustomed  eye. 

structure  made up of chert,  ragged  and  often  elongated  inclusions of white  limestone,  and 
segregations of dark-grey,  dense,  and  highly  altered  sediments,  probably  argillites,  in u siliceous 
chloritised  ground-mass. The  acidic  tnff as described by Drysdale is a light-grey  rock Nith a 
decidedly clayey adour  when  breathed  upon,  due  probably to the  alteration of the  feldspathic 
constituents.  The  rock  breaks  with  uneven  conchoidal  fracture  and  varies  in  texture  from fine 
granular to  dense. 

which  inrrrde  this  section on the north-west. On the  contacts of the Syenite  on the Maple Leaf 
Attention  may be drawn, at this time, to the  shonkinite-pyrosenite  and  augite-syenite rocks 

platinum  has been found  associated  with  chalcopyrite  and  bornite.  The  same  mineral was 
discovered in  the copper-sulphide  magmatic  segregations on the Rfq7alo and Averill group. 

types of rocks,  Nhich in place  have  yielded  attractive Yalues in gold. Tbe greenstone-outcrops 
To  the  south  and  west of the  area mapped by Drysdale  there  is a continllation of similar 
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are less  frequent,  being  burikd  more  often  than  not  under fionw and  acidic  volcanic  tuffs.' Com- 
paratively  large  but  isolated  areas of this  group  occur on both  sides of the  Granby  river, for 
many  miles  to  the  south,  especially on the Morrell and Robert Sin'pson claims on the  west side. 

able  amount of assaying is essential.  Transportation  consists of a narrow  motor-road 45 miles 
Owing to the  lean  appearance of most of the gold-bearing qnartz  in  this camp, a consider- 

long  from  Grand Forks following the.Granby  river,  and  the Canadian  Pacific  Railway  train 
running once a week  between  Grand  Forks  and  Lynch  Creek, a distance of 18 miles. 

GRDENWOOD MIXING  DIVISION. 

BOUNDAEY CREE& MIKINQ  DISTRICT. 

described below can be more  easily  followed by referring to R. W .  Bro'ck's geological  map, 1905, 
The name of the Boundary  Creek  Mining District is used here  because  certain  sections 

under  this  title.  This  map  covers a rectangle 14 by 17 miles,  commencing at the  International 
boundary  south of Grand  Forks  and  follon~s a line 14 miles  due  north  and 17 miles  due  west. 
First  of all, it is   as  well  to  point  out that  very  large  areas on this  map  were  not  intensively 
surveyed,  and  with  comparatively  few  exceptions  the worlc done encompassed  the  esisting 
operating  mine  sections,  most of which  were  copper. In  the opinion of many,  this  belt,  long 

fallen  into  disrepute is awing  to  the  fact  that,  in  the  past, Several  operating  copper  companies 
overlooked, is one of the  most  interesting  and  well-mineralized  tracts  in  the  Province. Its having 

mined  out  their  holdings  and  were  unable at that,  time to  discover any ore-deposits  consistent 
with  the  treatment  used  in  their  metallurgical  plants. 

WidespYead and seldom  well  prospected by the old-time  minors,  who  were  searching  for  large 
The  greenstones,  Similar  to  those in which gold has been discovered in  Franklin camp, a re  

bodies of copper or pyrrhotite-pyrite-cappi~lgs similar  to  those  found at Phoenix  and  Rossland. 
The  serpentine rocks are  plentiful  in  this  belt  and'small tonnages of gold  generally  associ- 

ated with  arsenopyrite  have been extracted  from  such  mines  as  the E.P.TJ., Winnipeg, Athels tm,  
h'o. 7, and Citg of P w i s ,  etc. (see table).  The ore-bodies or quartz fissure-veins in  this  very  old 
and  highly  metamorphosed rock are  often difficult to follon'  owing to  intense  shearing  and 
faulting,  and  some  knowledge of their  structural  hehaviour is essential  to  the prospector. 

In  the Stemwinder and Broolclun at Elhoenix the  pyrite-chalcopyrite  ores  contain,  in  certain 

hundred  tons of this  type of ore  already iieveloped, according  to  reports, a closer examination of 
sections of the mine,  gold  values  up  to  and  over 1 oz. in gold to  the ton. As there are Several 

ment-work  will be done  this  winter (1931-32) under  his  management. 
the  mines  appears  to be warranted.  Robt.  Forshaw, of Greenwood, is the owner,  and develop- 

On the  east  side of Greenwood there  are  several  parallel  systems of narrow gold-bearing 
quartz  veins  that  have  not been developed  extensively,  from  which  small  tonnages  hare been 

distance  north-east of Boundary  Falls,  stringers of spectacular gold quartz  were  found  in  the 
shipped.  These  include  the Last Cl~ance, Prince Henru, HeZen, Bnu, etc. At  the Ruby, a short 

past. On the Great Ilopes,  in the Deadwood basin,  west of Greenwood,  lenses and fissure-veins 
containing  gold-bearing  arsenopyrite  have been explored  to a small  extent. 

duced  gold ore. The Gold Drop mine,  now  being  worked in  the  same locality, has  also been a 
At  Jewel  lake  (Long  lake),  the Jewel, reported  upon  in  the 1950 Annual  Report,  has  pro- 

producer of gold and some vers  spectacular  pockets  containing  free gold and  tellurides  (probahly 
sylvanite)  are  found there. On Hardy  mountain,  near  Grand  Forks,  the YanGee B o y  and Girl 
ciaims  have  produced  small  tonnages of goid quartz. 

distribution of mineralization  containing gold. I n  most instances the  veins a re  Quartz-fissures 
An examination of Brock's map  will  bring to  light the  fact that  there  has been 2 wide 

occurring  in  the  greenstone, schist.s, or other cover-roclis which  predominate  over  the  area. 
Most of the worltings are  shallow  and  the  deepest  level  reached  vas 320 feet on the Jettiel. 
According  to reliable  reports on this mine,  the  fissure-vein was  found to be  more  persistent  and 
in greater  average  widths  and  value  in  the  granite  than  in  the  schistose rocks. The  mineral 
solutions  when  entering  the  cover-rocks  evidently follomed numerous  fractures,  with  the  result 

enfold  large  fragments of country-roclL  Where  folding has  taken  place  there is generally  some 
that  the  reins  in  thcse  formations,.  although  having a persistent  strike,  are  often  split, an<] 

enrichment of the ore. 

reached. It can  be  trothfully  stated  that  there has heen no  dcep  prospecting  done  in  this areD. 
Possibly  other  similar  types of surface  showin=  will  develop  accordingly  when  depth is 
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on quartz  reins  where  there is a persistency of strilce and  width.  Intensive geological study 
followed by diamond-drilling  seems to offer the  best  mcans of proring  whether or not some  gold- 
mines  occur  under  this  very  highly  mineralized  section of the  country. 

Railway  and a high-power  electric  line  pass  through its centre,  affording  better  mining  facilities 
Thc whole  section is very  well  provided  with  roads  and  trails,  and  the  Canadian  Pacific 

than  any  other  part of the Province. 
The following  table  shows officially  recorded  Shipments from a number of properties  in  this 

area,  up  to  the end of 1230:- 

I- 

Ton*. 
___ 

36,886 

8.750 
13 

213 

42 

,536 
21 

181 
37 

48 
3 

57.4Lla 
36.614 
7.453 

246.784 
2,000 

36,129 
738 

83 
83 

11,629 
157 

1,066 
88 
2 
2 

11 
5,407 
063 

12 
4 

1,003 
12 

40,421 
327 

14,803 
01. 

3,228 
24 

154 

99 

1,324 
18 

145 
5 

8 
2 

10.782 
5.731 
1.405 

............ 
17,107 
3.446 
147 

. 20 
249 

181 
6 

661 
2 

3 

201 
311 

22 
6 

016 
31 
20 

11,913 

CAXP MCKINIITEY SECTION 

__ __ 
Silver. 

0%. 
(iG,9ll 

746,981 
141 

17,080 

68 
1.272 

170 
0,470 
7,385 
138 

34,338 
6,757 
80,482 

86,442 
14,833 
07,109 

114 

1.151 
5 

178 

a m 1  

............ 

1.57,100 
17,254 

200 

$91 

1,9.73 
71F 

1,545 
617 

1.823 
1.nm 
142 

472,472 

__ __ 
COPDCt 
" 

Lb. 
............ 
............ 
............ 
............ 

277 
............ 
............ 
............ 
............ 
............ 
............ 
140,430 
15,068 
............ 
............ 
,075,662 
,073,265 
............ 
............ 
............ 
............ 
48,814 

............ 

............ 

............ 

............ 

............ 
22.488 
30,018 
............ 
............ 
............ 
............ 
............ 
............ 

Lead. 

Lb. 
............ 

187.680 
61 

9,118 

............ 

12;119 
1,676 

258 
13,586 
4,607 
211 

............ 

............ 
89,000 
............ 
............ 
............ 
............ 
............ 
............ 
............ 
............ 

40,704 
10,033 
............ 
............ 
............ 
............ 
............ 
............ 

269 
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Increased  interest  is  expected  in  this gold camp  in  the  spring of IO32 owing  to  the  clearance 
of practically  all  the  dcnse  underbrush  and  small  timber bg forest  fires,  which  mill  cnahle  the 

first developed in 1884. 
prospectors  to esamine roCl:-ontcrops that   hare  been hidden  since lon;: before the camp was 

The geology of the  mineraliscd  section,  in  which  the  gold-hearing  quarte  veins  occur,  varies 
hut  ,little.  The  formations  are composcd of highly  metamorphosed rocI(s, chiefiy  mica and 
chlorite  schists  and  gneissic  varieties of the  granodiorite  batholith  which  invades  the  area to 
the  north  and west.  The  schist  resembles  the  Shuswag Series Seen elsewhere in  the  district  and 
can be provisionally  classified  under that heading. X1lmerons palaskite  and  rhomb-porphyry 
dykes of more  recent  age  have been intruded  into  the  schists. . TO the  east  and  along  the  banks 
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of the  creeks  highly  metamorphoSed  and  serpentinized  greenstone  and  tilted  beds of quartzite 
occur. TO the  north  the country-rocks are  entirely  buried  under  immense  glacial  moraines. 
Along the  north-west  slope of Baldy  mountain  intrusions of dunite  in a serpentinised  condition 
containing  chromite  hare been found. 

,The  quartz  where  mineralized  is a dense  milky-white  colour  which  graddally  turns  into a 
bluish-grey  when in  .contact  with  mineral.  These  veins  as a rule  strike across, and  do  not 
conform  to,  the  bedding of the  schist.  Vein-widths  varying  from a fracture  to 10 feet,  and 
persisting to a known  depth of about 400 feet,  contain chiefly pyrite  with  lesser  amounts of 
galena,  sphalerite,  and  free  gold  (on  surface),  and  extend  about 4 miles in  length  in  an  easterly 
and  westerly  direction  in  parallel lincs. 

to the  south-east  and  up to  Baldy  monntain  (elevation 7,558 feet)  to  the  north-west, so that   in  
The  camp  lies at a n  elevation of about 4,500 feet  and slopes  gradually  down to 3,500 feet 

with old narrow  roads over  which a car  can be driven  and  the  West  Kootenay  power-line 
the  vicinity of the old  vYorltings shaft-sinking  had  to be resorted to. The  camp is well  provided 

traverses  the  centre of the  mineral  region.  One  main  thoroughfare  affords  an  outlet  either  via 

transportation. 
Oliver to  Penticton  to  the  west or Rock  Creek  to  the  east: all three  places  providing  railway 

Costs in 1697 were  about as follows:  Nining, $4 a ton: milling, $2 a ton:  smelting, $3.80 

to'  camp, $35 a ton ; CordNood, delivered, $1.71 a cord. Now, with  cheap power, easy  transpar- 
a ton;  freight on concentrates to Pentieton, $10 a ton:  freight to smelters, $5.60 a ton;  supplies 

future possibilities in  the  camp. 
tation,  and  improred  mining  and  metallurgical methods, a ilifferent  aspect is thrown  upon  the 

CARLII-BEAVE~DEI.~-RETTLG Rmsn SECTION. 

L. Reineclce's Geological  Memoir No. 79 covers the  greater  part of this section, and  althmgh 
his  report  deals  mainly  with  the  silver-producing  mines,  there  are a few gold prospects  in 
similar  types of rocks on the  outer  edge OP and beyond the  map-area.  To  briefly  sum  up 
Reinecke's'conclusions, it   may be stated  that  there  are  three  important  groups of rocks r h i c h  
a re  p!aced, in  order  according  to  their  relatire  Sequence:  the  oldest  being  the  Wallace  grbup, 
consisting of metamorphosed  igneous roClis, largelp IaVas and  tuffs;  next  the  Westkettle 

monEonite batholith. Alineralization,  consisting of pyrite,  pyrrhotite, arsenopyrite,  with lesser 
batholith, made  up of quartz  diorite  and dylies, which mere  followed by the  Beaverdell  quartz- 

amounts of galena  and  sphalerite,  oucurs  in  stock or lens  form  in  the  oldest  rocks  and  is  geneti- 
cally  connected  with  the  inwsion of the  quartz  dioritc.  The  silver  sulphides,  galena-sphalerite 
ore found  in  shear-zones  in  the  qnnrtz  diorite,  are colmected with the quartz-monzonite  intrusion. 

Some  gold has been mined in  the lower  horizons of the  quartz-diorite  shear-zones,  such as 
a t  the Carmi and IIutch,er Dog,  and  also on the Jfogul, Which lies 1% miles  north-west of Triple 
lakes. On the Silver Dollar, Bemato, Hackla, Y0rkSIkil.e Lass, and  other  claim$  in  the  Triple 
Lake  area, gold associated  Nith  pyrite,  pyrrhotite,  and  arsenopyrite  occurs  in  stocks,  lenses,  and 
fissures in  the tuffs.  These  lenses, Sometimes 28 feet  in  diameter on the  surface,  diminish con- 
siderably  rrithin  the  depth of 40 feet to what  may be a " fissure-feeder " containing  more  quartz 

rein permanency  found in  the Bufclter Doff and Carmi workings below the  more  or'less dissipate3 
and comparatively low values in gold. If comparisons may be used,  the  occurrence of values  and 

rein-outcrop  may offer a solution of the  trpe of ore-deposit  found  in  the tuffs near  Triple  lalies 
and  promote sufficient faith  to  continue development to  the  contact of the  quartz  diorite  where 
a possible continuance of the  ore  may be  found. In   the Vogul  workings  in  the  diorite, gold is 
associated  with  minerals  similar  to  those  found  in  the  tuffs,  and  although  the  ore is formed 
against  favourable  faults  and  slips  in  the  workings,  nerertheless  there  is  no  doubt  that a fissure 
once'occurred  there. A recent  intrusion of augite  syenite-porphyry  probably  disturbed  the  vein 
system,  and  when  deeper  lweis,  away  from  the  drke influence, a re  explored, there  appears to be 
a possibility of finding a more  permanent fissure. If, a s  Ileineekc Suggests, the  gold-quartz 
reins  are  the lower  horizon of the shear-zones,  then  similar,conditions  may also be  looked for 
on those  claims  near  Triple  lakes. 

Shipments of ore  have been made  from  the Garmi and Blcteher Bou veins. The  Beaverdell 
map-area  is a most  interesting one  geologically and  there  is a large  territory only partly  explored, 
in  the  centre,  north,  and  north-west,  that  offers  attractions  to  the  prospector. 
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OSOYOOS MINING  DIVISION. 

OSOYOOS LAZE SECTION. 

* This  section  contains  Fairview, one of the  oldest  known  mining  camps (1888) in  the  district, 
from  which  some  very  spectacular gold ore  was mined. 

Some  geologicai  information was gathered by H. S. Bostock, of  t.he Geological Survey of 
Canada,  during  the  reconnaissance  mapping of the  surrounding  district,  but  no  detailed  erami- 
nations of properties or microscopic rook studies  were  made.  The  names  are  tentatire  and  may 
be  revised. T h a t  he  states  in  part  is as follows:- 

'' It is  apparent  from  the reconnaifisance that  the mineral-deposits throuihont the, area  are  
of the  same  general  type-namely,  quartz  veins  in  which  free gold, pyrite,  and  other  sulphides 
occur. . 
ever.  separable in  four  main divisions.  for description here. These divisions are the quartzite- 

"The  formations of the area include a considerable  variety of rock  types. They are, how- 

schist  series,  the  Fairview  granite  stock,  the Olive: granite stock,  and  the  metamorphic complex. 
"The  quartzite-schist  series  consists of the  oldcst  rocks.of  the  area  and  includes a great 

variety of metamorphosed  sedimentary  and  volcanic  rocl;~,  including t.hinly bedded quartzites, 
quartz  mica,  amphibolitic  and  chloritic  schists,  minor  amounts of crystalline  limestone  and  talc 
Schists. The  formation covers a considerable area  cxtending  to  the  south. I n  the  vicinity of 
Fairview  these rocks strike N. 60" TV. and  dip 60" N. approsimately.  They  are  thought to be 
of Permo-Carboniferous  age or older. This  series  forms  the  crust  into which the  Fairview  and 

part of the  metamorphic complex have  intruded. 
Olir'cr granites  and  numerous  smaller bodies of intrusive  igneous rocks which  comprise a large 

" The  metamorphic  comples is the  torm  used  to  refer  to  the ,rocks which  lie  in  the  vicinity 
of the head of Myers  creek,  on the  north  side of the Oliver granite  stock  adjacent  to it. It is 
composed of bands  and  detached  areas of rocks similar  to  those of the  quartzite-schist  series and 
a great  number of small  intrusive  igneous bodies  which  havo invaded  the  series here.' In  them 
are a wide  rang6 of tynes  from  hornblende-rich  gabbros  and  diorites  to  granodiorites Which seem 
to have  originated  in a swcession of intrusions,  the  more  basic  and  dark  types  first. 

"The  Fairview  granite stock  is a body of approximately  eqni-dimensional plan and  about 
2 miles in  diameter. Its  central  point  lies 1 mile  west of Fairview. It is completely surrounded 
by the  rocks of the  quartzite-schist  series, etc." 

Fairview  granite-contact  and in  contrast is  most st.rikingly  fresh. In  comparison the  Fairview 
Dr. Bostocl; continues  to discuss the Oliver granite,  which  passes within 300 yards of the 

granite Buncars to be the  older'of  the two. Regarding  the  vein  system,  he xoes on t o  say :- 
"The  majority of the  reins  which were noted  occur in  the qunrtei.te-schist  series  within a 

miie of the  south  contact of the Oliver granite  and  there  is a marked  concentration of these  in 

north-west of Fairview.  Those  veins a t  the  head of Xyers  ere& lie  approximately a mile  north 
the  strip of these  oider  rocks  which ocours between  the  Fairview  and Oliver granites  north  and 

The  most remote are  those on the  north  side of Tiuharn ere&, which  are  nearly 2 miles sonth 
of the  main  contact  and  those of the Stisie group  lie  near,  tho  middle of the Oliver granite. 

qI1artzite-sehist  Series  and  tend  to  follom  the  hcdding-planes closely, thus  dipping  towards  the 
of the  granite. Some of the  larger  veins  are  remarkably pe'rsistent. These occur in  the 

Oliver granite  and parallelillg the  contact on the  south  side, A number of cross-veins  with 
north-easterly  strikes  were also noted in  the  quartzites  and  schists,  hilt  these  are  smaller nnd 
less  persistent.  The  age of the  veins  based on the occurrence of those of the Susie group  in  the 
Oliver granite  is considercd as younger than  this  granite,  and  from  this  and  the  general  distrihu- 

materials  to  the  sanie granite." 
tion  they  are,  in  the lack of other evidence,  considered as owing  the  origin of their  constituent 

Most Of the  claims on this vein  Srstem are  Crown-granted and  many of them  have  lapsed 
for non-payment of tares  and  may be  leased for $25 from  the  Provincial  Government.  After 

were sunk to variable  depths,  the  deepest  being  about 600 feet, and  in one  known  instance  the 
the  richer  parts of the  veins  containing  free gold  on and  near  the  surface  were mined, shafts 

vein 10 feet wide, and  ralues of about $12 in gold and  silver to the  ton  persisted.  On  the  surface 
the  veins,  varying  from 2 to 20 feet  in  Nidth,  have been traced  for  several  thousand  feet  and  in 
many of the  outcrops  and  surface  workings only low values  in gold and Silver  mere  obtained. 
If  it  were possible for one  company  to  option  the  entire  groun,  there  appears  to be a good chance 
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of finding a large  low-grade  tonnage of ore  that  might  be  profitably  mined  and milled. It seems 
as well  to  advise  the  owners of claims  in  this  camp  that owing to the  fact  that much of the  ore 
in  these  large  veins  will  only  average  about $4 in  gold and  silver  to  the  ton, a proportionally 
large  expenditure  will be required  before  their worth is proven. The  ore-minerals are pyrite 
with  smaller  galena  and  sphalerite  contents  in a gangue of quartz. 

A motor-road  passes  through  the  centre of the  camp  and  the  railway  terminal at Oliver is 

crosses  the  vein  system  and  will  provide  cheap  operating power. Reports  upon  this  camp  were 
about 2% miles  distant.  Two  miles  to  the  north,  the  West IZootenay Electric Company's line 

made  during  active  mining  operations  in  the  Annual  Reports, 1497 and 1898, by the  Provincial 
Mineralogist. 

claims,  which were being  worked in  1913, were  reported  upon by the  Assistant.Provincia1 
The Dividend-Lalce View property is located  on  Krnger  mountain, Osoyoos  lake. These 

Mineralogist  in  the  Annnal  Report  for  that  year. According  to  .this  report,  sixteen  cars of gold 
ore  were  shipped  in 1012 and 1013, containing  ralnes  from $17.14 to $31.73 to the ton. At  the 
present  time  Dave  Loney  and  associates, of Oroville,  Wash.,  have a n  .option  on the  group  and 
offer easy  terms  to  any one who  will  develop  the  property. 

About 4 miles due  south of Twin Ialzes and nortll-westerly of Bairview lie the old Or0 Fino 
and Independence group. It lies  within  the geological area described by  Bostoeit. Numerous 

from time  to  time  in the schist,  with  intervening  low-grade  material.  More worlc is justified 
strong  qnartz  reins  containing  segregations  and  streaks of high-grade gold ore  have.been  found 

can be found  that  will  pay  for  the  cost of milling  operations. 
to  derelop  the  veins at depth  and prove  whether or not a large  tonnage of average-grade  ore 

of gold-hearing quartz veins,  both in  the  schist  and  granite rocks. that  are  worthy of more 
The whole  belt  lying  between  the O1:anagan and Simillzameen rivers  contains  many  series 

intensive  prospecting. 

north of the  village of ICeremeos.  Gold quartz  has been found  on  the Roadside and  in 1899 
A large  Tariety  of.mineralieation  occurs on  both  sides of Keremeos  creek a t  Olalla, 4 miles 

values up to $10 to  the  ton  werc  repprted. On the  east side, the  valley is skirted by basaltic 
roC1:s Showing remarkably  fine  columnar  strocture,  encirclilig  remnants of sedimentary roclts, 
including  quartzite,  limestone,  and Siliceous argillites,  also  dense  highly  altered  and  brecciated 
volcanics. On the  west  side,  in  the  immediate'  vicinity of the  ralley  are  similar  sediments 
intruded by stocks  and  dykes of gabbro,  diorite,  and  numerous  vndetermined  porphyry  dylxs. 
Most of the  ore  occurs  in  or on the  contact of the  sediments. 

Between  Olalla  and  Hedley,  vrhere  the  famous Nickel  Plate mine is located and  where  the 
gold-bearing  arsenopyrite  has been mined for  many  years,  there "e many geologically interesting 
localities  haring  the  same  minerabation  in  brecciated volcanic  rocks  and  quartzites, etc. 
Included  amongst  these  may be  mentioned the Nelson group  in Apex  basin,  the ffOldEn  Zone, 
Ytcntman group,  and  the  west  slope of Independence  mountain. 

Before  visiting  this  area,  access to which is afforded  by a narrow  road  from  Le Leivre's 
ranch  to  the Nickel  Plate mine, it mill  he  advisable  to  read  both  Camsell's Memoir No. 2, 1910, 
G.S.C., and  Rostoek's  report  published  in  the  Summary  Report, 1920, Part A, G.S.C., from 
which  much  raluable  information  can be  obtained. The  reports  deal  mainly  with  the  Hedley 
Company's  mine and  details of the  rocks  responsible  for  ore-deposition, a knowledge of Which 
is essential. 

In  spite of the  fact  that  the minable  ore-bodies  occur in  the Nickel Plate  series of limestone 
in  conjuaction  with  the  gabbro-diorite  dykes  in  the Nic76el Plate mine,  and,  up  to  the  present, no 

arsenopyrite  carrying  sweral ounces of gold to the  ton to be found  elsewhere,  such a s  on the 
other  large bodies containing  sufficient  gold  values  have been found,  there  is  similar  high-grade 

Metronolitan group,  the Whirlwind group on the  sonth-west  side of Hedley  creek a t  I-Iedley, and 
also on the Doston group to  the  north  and  in  certain  localities  near  Sterling creek. Up to the 
present  no  large  bodies  have been found,  but  there  appears  to be  no reason  why  there  should 
not be other  mines  in  the  district,  considering  the  fact  that  there  is a n  abundance of limestone, 
and  some  high-grade  ore  has  already been discovered.  1)an  McKinnon  and  associates,  Herb Neil, 
of Hedley,~  and  others  have been prospecting  the  area for many  years,  and  their  efforts  have 
resulted  in  proving  the  above  facts,  but on7ing to  the  estreme  hardness of the  metamorphosed 
limestone, and  the  idea  that if there  were  any good prospects  in  the  vicinity'  the  Hedley Gold 
Mining  Company  would have  secured  them,  development-work has been slow and  financial  aid 
rery  di5cult  to obtain. 



LODE-GOLD DEPOSITS O F  BRITISH COLUMBIA. 89 

SIMILKAMEBN ACINING DIVISION. 

the  present  there has been only a small  output from lode-gold deposits. In  spite of this, there 
This  Division is noted for its production of copper.  coal, placer Solii, and  platinum. Up to 

are  attractive  areas  that  require  more prospecting and development. :It is a well-known fact 
that  placer gold, in  many  instances rough-edged, denoting  the  fact  that  it  has  not  travelled  far, 
is found  for  many  miles  up  the  Simillmneen  and  Tulameen  rivers  and  their  tributarieb.  This 
does not  necessarily  mean  that  there is lode  gold in  the  immediate  vicinity of thesc  rivers, 
because  the  glaciers a re  known to have played an  important  part  in placer-dsstribution and  the 
gold may  have been brought  many  miles  from  its  original  source  during  the ice-movement. 

just  above its confluence with  the  Fasayten.  The  schistose  and  argillaceous  rocks which  abound 
Gold quartz  has beeu found on Jack Crowley's old claim on the Similltameen (Roche)  river 

there  contain  these  quartz-fissures  and  are  the  most  likely  ones.to  prospect.  This  also  applies 
to  the  same  type of rocks  found  along  the  banks of Whipsaw  creek,  mhere gold has been dis- 
covered  with  arsenopyrite on the Trirgi%ia, and also associated with  pyrite in the limestone-beds 
about 14 miles up  the  creek  from  Lamont Creek  bridge. On the  Tulameen  river,  about 6 miles 
above  Tulameen  rillage, a spectacular  discovery of free gold in  narrow  stringers of quartz  in 
argillite v a s  made by Wm. Britten a few  years ago. It secms  probable that much of the  placer 
gold  came from  this  source  and a Closer examination of these old highly  metamorphic slates in 
this region might  bring  very  satisfactory  results. 

some  likely  gold-bearing quarts veins are  found, also just helow and above what is  known  as  the 
On Granite  creek,  about  half a mile below its  junction  with the  North fork on the  east side, 

"Basin." Some  development was done  upon  these  veins in  the  early  days  and  free gold as well 
as gold contained  in  pyrite  and  galena was nneolered.  This  creek was pa<ticularly  noted  for 
its  placer gold. 

described,  and  the  Tulamecn  group,  mhich  is  the  oldest  formation,  includes  andesite,  breccia, 
In  Charlcs Camsel1;s Memoir No. 26, G.S.C., part of the'Tulamern-Granite  Creek  area is 

have been discorered,  corer a very large  part of map No.  FA, accompanying  the  memoir,  and  it 
limestone, and  argillite,  These rocks, in  which  many of the  most  attractiye  gold-quartz  veins 

is in  them that  the  source of the  placer gold may  he  found.  This  group,  tentatively  assigned 
by  Camsell to the  Triassic  period  and  correlated rvith Dawson's  Nicola  series, is ovcrlain in 
certain  areas by basaltic  and  andcsitii!  volcanics  and  other  rocks, espt!cially in  the  neighbour- 
hoot1  of Granite  creek  and  Riddell  momtain  and  to  the  north-east.  Veins  found  in  the  Tnlameen 
series,  striking  into  the  cover-rocks  which are presumed to be conlparatively  shallow,  but  which 
may cut them off at  the  surface  contact,  may be sought a t  depth  under  the  latter. 

EASTERN MINERAL SURVEY DISTRICT (No. 5). 

REFORT BY 8. T. WGRADY, RESIDEXT 3IIXING l!%GIXEFX, h K n  8.  11. RICEXOND, 
ASSI~TAXT I ~ X ~ I N E E R  (HEAVQUAILTEIIS, X E L ~ O N ) .  

(Reports marlcetl a re  by A .  M .  Richmond.) 

INTRODCCTION. 

activities  were  initiated on  a small Scale during  the fall  and  winter  months,  some of mhich 
Towards the end of 1931 much  interest developed in  gold-mining  possibilities.  Several  new 

promise to  erpand  snbstantially  during 1832. Present lode-gold mining  activities  in  the  district 
are largely  concentrated  in  the Nelson Xining Division  and  near  Rossland,  in  the  Trail Creek 
Division,  where  leasers a re  busy  on several  high-grade  properties on the slopes of O.K. mountain. 

derived  from  the Eeno mine  and  ten  others  contrihutcd  smaller  amounts  in hullion,  concentrates; 
During  the  period  under  review  the  largest profinetion, approximately $200,000 in  value, was 

and crude ore shipped to the  Trail srneltcr. ' Of these  the Seco?zd Iielief mine  prorided .$4,ZSI 
in  value.  The  district gold prodlxtion of the  past  mas  largely  derived  from  the  auriferous 

and  Shcep Creel; camps, anA the Xelson area.  and to  a smaller  extent  the  Lardem. 
copper  ores of the  Rossland  camp,  supplemented by the gold  production  made  from  the  Ymir 
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The  approximate  total gold  production from 1895 to 1930, inclusive, is shown undeT Mining 
Divisions in  the following  table :- 

Mining Division. 1 Gold. I Remarks. 

~.P> :i ki!; i 
Ob. 

Fort Stee1e ................................................ 2,221 

Slocnn m d  Sioeun City .......................... 
1,720 Ainsmvrth ................................................. 

70 Goiden nlld Windermere .......................... 
Chiefly miseelianeouF sulphide ores. 

Brom gold-qoartz and E U ~ P ~ B X  sulphide ores. 15,981 Lardeau ...................................................... 
Small production, not segregated. Arrow Lake and Revolstolle ............................. 
Brom.gold-q~artr; nnrl nu~iferous silver-lead-zinc ores. 404,644 Nelson 

4,831 { Cilietly gold associated  with dry Silver ores. 
........................................................ 

'Trail Creek ................................................ Almost entirely  from  auriferous Copper ores. This 2,870,227 
figure includes  the 1804 production. 
- _____-._ 

The  district gold  prodnction  gradually  decreased  in  proportion  to  the  reduction  in  the  scope 
of the  Rossland  operations  and  slumped  severely  when  production  in  that  area was discontinued. 

dated ;\lining and  Smelting  Company,  which  carried  out  considerable  exploratory work? including 
diamond-drilling,  during  the  latter  stages of mining  before  production  ceased.  While  no  infor- 
mation  is  available  regarding  the  results of this  exploration, it is not to be  supposed that all 
possibilities for  future production of gold are exhausted  in  the  area controlled. 

Apart  from  the  Rossland  camp, it must be said,  in  justice to the  district,  that  many of the 
gold properties  have  hardly  had a fair  trial. Overoptimism and lack of engineering  and  mining 
knowledge  often  played  too  important a part  in  the developments.  Under good management 
gold  production  should  have been maintained at  a consistently fair  level  instead of the  erratic 
fluctuations  whlch  have  occurred  since  gold-mining  was  initiated  in  the  Lardeau  (including  the 
old Trgut  Lake  Division)  and Nelson  Mining  Divisions. 

Several  new  activities  have  quite  recently been initiated, as it is realized  that  conditions 
are now ideal  .for  gold-mining,  with  the  bonus  equivalent  to  the  discount  on  Canadian  funds at 
New  York, reduced  cost of labour  and supl>lies. In addition, low smelting  charges  are  being 
obtained  on  crude  ore  containing a high  percentage of Silica  shipped  to  the Trail  smelter. It is 
considered tha t  much ore. considered too ION grade to  mill in  the old plants  which  made poor 
recoveries,  can now be  Shipped a t  a profit  where  transportation  is good. In  view of the new 
conditions  numerous  partially devcloped properties  merit  inrestigation,  and in the  course of 
mining  lower-grade  ores  which  were  left it is only to be expected that new  discoveries  will  be 
made. 

For convenience the  potentialities of the  various gold areas  (exclusive of the  Trail Creek 
Division,  dealt  with  separately)  are briefly analysed ,in the  order of their  importance as 
indicated by past  production. 

" .  The  mines and mineral  properties  adjacent  to  Kossland  are  nov  largely owned  by the Consoli- 

. .  

SUUJIARY  dND'CONCtUSIONS. 

very  widely  distributed  in  District No. 6,  but  for many  years  exploration  has been largely 
Gold occurrences, in  which  the gold is llsnally  associated  with  more or less sulphides, a re  

during  which  period a very  large  aggregate  amount of development was done in  the Slocan and 
directed to silver-lead-zinc  properties.  This  particularly  applies  to  the  recent  mining boom, 

Ainsworth  Divisions  and at  other  points  in  the  district. It is significant  that out of some 150 
mining  activities  (eselusive of operations by the Consolidated  Xining  and  Smelting  Company) 

crosscutting  operations  were  not  completed at the Yankee Girl and Granite-Poorman: the G-ood- 
initiated  or  carried on during  that period  only  some  twelve  were  gold  properties. Of these,  deep 

work at the Howard  as discontinued  owing  to  the  fall  in  prices of the  metals  with  which  the 
enolcglk was  tried  out  very inconclusively, the  lower  tunnel  not  having  penetrated  the .ore-zone'; 

gold values  are  associated;  and  lack of adeclnate  financing has been responsible for  the  inter- 
mittent  character of the  work  done at  others.  The'only  property to have been properly proYided 
for  in  this  respect  is the Reno, which  has been brought  into  regular  production.  There were 
very,many  other minor  gold  activities,  but  the  abore  brief  summary of conditions  applies to 
mines  where  crews of men were employed. 
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this  district  had becn applied to gold-mining  a  very  different  condition 'in regard  to  empiosment 
It is safe  to  assume  that if a larger  proportion of the capit.al expr!nded of recent  years  in 

and  production would now  esist. The  opportunities  can be hroadly sej;regatcd  into:- 
(1.) Probahilitics  and  possibilities  in  semi-dereloped  mines. 
(2.) Slightly  prospected  and  unprospected  areas. 

P n o n m m T m s  AND POSSIBILITIE~ IN SEXI-DEVELOPED NIXES. 

have  made some  production (in some  cases  quite  important)  from a zone extcnding from a few 
Under the first heading nnmerons  properties,  such as specified in  the body of this  report, 

hundred to 1,200 feet below their  rein apices. In  some  cases it has been shown that  exten- 
sions of the ore-bodies pre~iously mined  can be  expected  laterally  and at  depth;  in  others 
it is a matter of finding  new  ore-bodies in  faronrabie gC01ogiCal soncfi or of SolVing the  fault 
problems  which  were  responsible  for  discontinuation of exploration.  The  lack of a systematic 
development  policy  under  skilled  technical  direction,  accompanied by too hasty  production, 
whereby  the  available  capital was largely  absorbed  by  premature  milling  plants,  has  often hcen 
responsible  for  past  failures.  The  inconclusive  nature of much of the  mining  done is Striking. 
In  some  cases  the  complesity of the ores,  such as at the n'isCons(m and J .  end li., discouraged 
dceper  esplorat.ion,  but.  the  progressive  derelopment of metallurgical  technigne  encourages  the 
expectation  that  such  ores  will become amenable to  econolnical treatmcnt. In  the  instances just 
specified, howerer,  further  development is first necessary  to  determine  the  general  character of 
the  minerali5ation below the zone  of oxidation,  since  the  unaltered  sulpl~ides  should  present lcss 
difficulty  for  separation by selecti~e fiatation. I n  addition to the  properties  to  which  attention 
has been drawn,  there  are prospects  morthy of attention  on  which  attractive  showings of limited 
extent  hare been exposed, but insnmcient  work has becn done to  indicate  the  character and 
continuity of these  deposits. It is  not  intended to conrey.an impression that a large  number of 
attractive prospects are  available such as mould  apDeal to cngincers  representing  large  mining 
companics.  but i t  is believed that  there are definite  opport.unilies  for  properly  organized  and 
teehnically  directed  development  and  exploration  companies  which mould undertakethe  essential 
preliminary  work  necessary  to  test  prospects or sufficiently  improve tlleir.slwmings to the cricnt 
necessary  before the operating Companies can be interestcd. An obstacle in  the past has  often 
been thc lilck of realisation by propert:y-onmers of the  '*relative  probahilities"  in  mining,  with 

sccms  desirable, so that  owners  ma7 come  to appreciate  the  pcrspectire of the  examining 
the rcsnltant  esaggcrated sale mlue placcd  on their holdings.  Some cdueation  in  this  respect 

engineer. False  impressions of ~a lnes  have  in  the past been created by stock propositions  where 

might favourably affect the value of shares. This pllnse scelns to be about over and Dossihilities 
the  actual  productive  possibilities of the  mine  figured  less  than  the psychological factors 37-hich 

for  future  activity on a substantial Scale  clewn(1 on the omncr's ability  to  interest  the  rrpresenta- 
tires of the companies who make mining a  hnsincss. To do this,  price  and  terms. cspecinlly  in 
the older camps, must be suRiciently attx'ictiw  to offset the  hazardous  factor  always  present  in 
the  initial  stages of mining. 

SLIOXTLY PROWECTFD Axn UNPEOSPECTED h n ~ . k s  

Thcrc havc been few  new diSCowricS during thc last. twenty-five or thirty  years and the 
prospects  and  productirc  mines of to-day  wcre  Aisco~,cred by the  oi&time  prospectors.  who 
thoro~~gh1.y  covered the high  espoerd  ground  in  most  sections. To :supplement the  available 

organized  scientific  esploration if sufficient  new dcposits  nrc'to be found  whcreby the  present 
number of Drospects  likely  to attract  capital for their  dcvclopmcnt, me mnst look to  properly 

ComparatiPely limited  gold-mining  industry  in  this  district is to hc crpanded.  hft.er  tlx canly 
boom ycars, \,.hen the  prospector f o u i ~ l  a ready  market  for  his  discovers.  the  active  army of 
his  brethren moved on  to other fields. leaving only a few  old-timers  avaiting a rccurrenre of 
tllc boom conditions.  Discouraged by lack of intcrcst  in  mining,  which  existed  for long veuiods 
folloving  thc  escit.ing  times of the okl days, the  faithful minorit.y chiefly~ confined  attcnt.ion to 
the old claims. doing  desultnrp  work n'itllont a r ld l~g  much. in most, cases, to the  apparent  ralue 
of the  showings formerl!: opened UP. The  exceptions to the thorough prospecting  done in  the 
earl~r Bays include  the  formerly  brushr  and  densely woorled arcas which hare since been cleared 
by forest  fires,  and  the  more inaccessilrle  sections. 

Although the old prospector  did  his  job  pretty  thoronghly  nuder  the old conditions, th r  same 
cannot alma~'s he  said of those  responsible for suhscquent  esploration. An esample of this  is 
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the.prospecting  opportunity  Still  remaining  in  the  Sheep Creek camp,  where  this  prospecting  will 
be partly confined to  ground covered by Crown-granted claims. :In  this  connection  the accom- 
panying  illustration by J. 1.“. Walker is reproduced by courtesy of the Geological Survey of 
Canada. On this  sketch  the  important  qnartzlte-bands,  favanrable  for  the  discovery of ore- 
bodies where  the  easterly-westerly  fissures  cross  them,  are  distinguished.  The  most  westerly 
quartzite, which at   the  north end of the  map  contains  the  Reno  vein  and at the  southerly  end 
the Qtmn vein  (they  are  about 3 miles  apart),  remains  practically  unprospected in the area 
opposite the Nugget and Motherlode vein-fractures.  .These  last  two  veins  have been explorea 
in  the  next  quartzite-band going easterly.  Similarly,  the  easterly  quarteite-bands  have  not been 
prospected opposite the  Rend  and Queen veins. An interesting  possibility  is  thus  afforded  for 
systematic  prospecting  along  definite lines. For detailed  information  regarding  the  favourable 
localities  for finding ore-shoots  in  the  Sheep Creek gold camp  the  reader  is  referred to “Mineral 
Developments in  the  Salmo Map-area,” by J. F. Walker,  Summary  Report of the Geological 
Survey of Canada, 1929, Par t  A. In  a letter to the  writer  accompanying  the  map  reproduced 

correspond  with  the Reno quartzite, being the east Side of the  anticline,  but I still  have  some 
the  author  says:  “The  easterly  band of quartzite colonred purple  should  really be green to 

detail  to  work up before I can  definitely  say  whether  part or all of it should be of the  same 
colour as the Reno quartzite-belt. It is the  physical  character of the rock  which counts  2nd 

replaced by distinguishing  hachuring  in  the  printed  repl:duetion. 
that is indicated.”  The  colours  applied  to  the  several  quartzites  in  the  original  referred  to are 

As mentioned before, virgin  prospecting  areas  are  probably  very  limited  in  extent,  but  there 
are  several only slightly  prospected  areas  worthy of careful  actention. Using the old West 
Rootenay  Sheet (No. 792) of the Geological Survey of Canada a s ’ a  map reference  (the geology 
is being progressively  revised),  the  following  localities  are of interest:- 

The  contact  marginal zone  between the  granitic  rocks of the Nelson batholith  and  the met%- 
marphased  sedimentaries of late  pro-Cambrian  age, being the  northerly  extension of the rocks 
as mapped by J. F. Walker  in  the  Summary  Report of the Geological Survey of Canada, 1929, 
Par t  A. At  the  northern  end of this region, near  the  headwaters of Midge creek, are  situated 
the Wiscomin gold veins  and at  the  south end is  the  Sheep  Creek gold camp. In  the  intervening 
area,  some 5 miles in  length,  which  is  not known to  have been prospected  to  any  appreciable 
extent,  the only other  tinds  were at the IIozvard and  adjacent  claims on the  South  fork of 
Porcupine creek. Northerly  from  the Howard much of the  formerly  densely wooded country 
has been burned mer  and access has  been improved by the Cultus-Canyon  Creek trail. 

The  area of rocks of the  Kossland  volcanic  group,  referred  to  the  Triassic,  surroqnding 

have  denuded  much of the  former  dense  growth  and geological conditions are  similar  to  those at 
Erie  creek  (North  fork of Salmo  river),  seems  to  deserve  more  careful  attention.  Forest  tires 

Rossland,  where  the  auriferous  iron  and copper sulphide  ores  occurred  almost  exclusively  in  the 
massive  members of the  eruptive  series  and  most  of.  the  important ore-bodies were situated 
either  on  or close to  the  line of contact between the  gabbros  and  surrounding  porphyrites  and 
diabases.  Similar  ores  have been found on Granite  creek,  an  upper  tributary of Erie  creek, 
but  the  very  limited  amount of surface  work  done  gives  little  idea of the  extent of the ore-bodies. 

On and  around  Toad  mountain,  south of Nelson, hundreds of claims  were  staked on dis- 
coveries  made in the old days.  The  majority of these  claims were Crown-granted  and  quite a 

purchase. A class of gold lead  in  this  section  includes  pyritized belts, often a hundred  feet or 
fern have  reverted to  the Crown for  taxes, being now  available  for  acquisition by lease or 

moSe in  width,  traversing  the Schistose eruptives, being simply  more  or  less  mineralized port.ions 
of the  schistose country-roclt, carrying  occasional  ribs  and s t r i q e r s  of quartz  They are very 
low  grade,  hut owing to  the  practically  unlimited  amonnt of Inaterial  might possibly in some 
instances be profitably  worked.  Some partial  testing of such sopes has been made,  but  no com- 
prehensive  in\-estigation of these  belts has  ever been carried oit.1 In the Summary  Report of 
the Geological Survey of Canada for 1896, R. G. McConuell quotes a Nr. Francis,  representing 

mineralized  schist  on  the Starlight claim. In the  Summary  Reports on the  Operations of the 
an  English  company, i s  having  obtained an  arerage of $3 in  gold to the  ton over a wide  zone of 

Geological Survey of Canada  for  the Years 1858 and 1559, G. M. Dawson on page 9a says :- 
“ At  the  east  end of Toad  mountain a whole belt of rusty  schistose rocks, containing  more 

or less  quartz  and  much  iron  pyrites,  has been  discovered. The  syerticial  portions of this  belt 
have been completely  oxidized and  afford  free-milling gold. This  property has heen acqulred 

. .  
. .  
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by a n  English company,  known as  the Cottonwood  Company, and a €Iuntingdon  mill  has been 
erected for the purllose of treatin,”, in  the first idace,  the decomposed surface  material, of which 
there is, in  the agg:,nrega.te, a great  quantity  in  sight.  The  resnlts of trials so far  carried  out 
hare  not been made public. Should  it prove,  however, that  the  deeper  pyritons  portion of the 
deposit  contains sufficient gold to  pay  for  concentration,  roasting,  and  chlorination,  the  quantity 

and Golden Wreatlc Crown-granted  claims  adjoining Cottonwood lake, in  connection with  which 
of the ore appears  to be almost unlimited.” The  property  referred  to inelndes  the Golden Ifimg 

R. R. Hedley,  of.T‘ancourer,  recently  made  some  further  investigations.  This  property lies 
about 1% miles  soulh-easterly  from  the Deadwood claim of the  Hillside  Mining Company, of 
Nelson, where a similar  (and possibly the  same)  belt of pyritiaed silicified rock  has been slightly 
inrcstigated.  The Starlight belt mentioned by DlcConnell lies Some distance  easterly  and  farther 
up  the  mountain.  Systematic  exploration of both  zones might disclose concentrations of gold 
values at  certain  points. 

In  the’lardeau Division prospecting of the rock-outcrops,  chiefly at high  elevations,  was 
pretty  thoroughly  done by the  old-timers.  The  Teddu Glaoier gold-silver-lead reins.  were dis- 
coyered within  the last few  years,  due  to  the  retreating of the  glacier mhich formerly covered 
the showings. The  same  series of rocks  continues  across  the  valley of Dog cr?elc, which is an 
upper  tributary of the  blroll~olex  river  (Isaac  creek).  They  have been classified as slates  and 
schists,  quartzites  and  grits, Chlorite-schists and  crystalline  limestones, the whole series being 

headwatcrs of Dog creek and to the  north-west  is  considered to  merit prospecting. This  area 
classified a s  the  Lardean series of late  pre-Cambrian  age.  The ground  in  the  vicinity of the 

contains  the  north-westerly  extension of the  “Central  Mineral Belt,” in  which  the  major  deposits 
of the  Lardeau Dix-ision are  all located. North-westerly  from  the’Teddy Glacier this  region 
has been essentially  unprospected  owing  to  its  inaccessibility,  and  this  ‘situation is not  much 
improved, although  it  can be approached by following  the  North  fork of Sable  creek  from  the 
Teddu Flacier trail (see Hap 2 3 6 ~ ,  Geological Survey of Canada, “ Lardeau  Area ”). 

In  the Big Bend district,  north of Rerelstolre,  the belt. of rocks  containing  auriferous.arseno- 
pyrite  ores  similar  to  the J .  and L. deposits,  described  later,  merits  further  prospecting,  float-ore 
haying been found  adjacent  to  Carnes  creek  southerly  from  the J .  and L. and over the divide. 
Discoreries would, horever, be affected hy the  success  attained  in solving the  treatment of the 
J .  and L. complex ores which at  present  is  the  main  issue. 

rocks of the.Creston  formation, for  which ION gold values  are  claimed in  certain  localities  such 
In  the  East  Kootenay  there is a wide distribution of quartz  veins, chiefly  in  the  argillaceous 

as  Perry creek. In  the  arc8  northerly  from  Kitchener to White  Grouse  mountain, G.  A. M. 
Young;of Crestoi,  who  has  in  recent  years been actively  prospecting,  reports that  there  is a 
widespread development of quartz  veins  in  the  Aldridge  formation  and  that “ some of the  leads 
are  from 50 to 100 feet  wide  and  miles  in  length.  Nost of them are  barren,  but some of the 
large ones cirry low  values  in gold, oi  g?ld-copper.” The  amount of prospecting  for gold ores 
in  thissection,  which  seems  worthy of attention,  has been very  limited  and  past  activities  have 
been largely confined to  the  hsematite-deposits on Goat  mountain  and one silver-lead  proposition 
on Goat Creek, along which a good trail  extends  for  10  miles (see Xap 14‘ia, Geological Survey 
of Canada,  Cranbrook  District ” )  . 

A gold-prosgecting  possibility  worthy of attention  is  the Toby conglomerate  (late  pre- 
Cambrian), which is known to extend  from a point  some 5 miles  westerly  from Golden southerly 

IZootenay lake. I ts   exact position is  shown on the  maps  accompanying  the  following pnblica- 
throligh  the  heart of the  Pmcell  range  to a point on Akokli  (Goat)  creek 5 miles  easterly  from 

tions of the Geological Shri’ey of Canada,  containing  reports by J. E. Walker: Memoir 1-18, 
“ Windermere  Map-area ”; Summary  Report, 1928, Par t  A, “Rootenay  Lake  Disbict”;  Sum- 
mary  Report, 102.5, Par t  A, “Reconnaissance  in  the  Pnrcell  Range  Nest of Brisco.” It is  just 
possible that  at  some  points  this  conglomerate  may be mineralized sufficiently to be worked. 
A sample chipped by the  writer  from a large  boulder of conglomerate, believed to  have been 
derived  from  the Toby formation, on the edge of the  St.  Mary  river,  about 1 mile  westerly  from 

copper. Nes t  of Golden, specimens of conglomcrate are  reported to have contained  appreciable 
the Cranbrook-Kimberley highway crossing,  assayed $1.40 in gold to the ton  and 0.48 per  cent. 

gold values. Areas of the Toby conglomerate are  readily accessible at numerous  points  through- 
ont  the  area mentioned. KO attempt  can  he  made  here  to  ennmerate  the  numerous  other areas 
of gold occnrrences  in  District No. 5, h d t h e i r  wide  distribution,  in Some measure,  warrants  the 
assnmption  that  if  prospecting  had been continued on the  active  scale of former  years, accom- 
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panied by more  systematic  esploration of the known,  partially developed  deposits,  gold-mining 
mould take a much  more important  place  in  the  metal  production of the  district. 

NELSON MINIXG DIVISION. 
Publications of the Geological Surrey of Canada  covering  portions of this Division include: 

Summary  Report, 1911, pages 139-357, Nelson &lay-area;  Summary Xeport, 1929, Par t  k 
Xineral  DcIclopments  in  the  Salmo  &fap-ax?a; Memoir 91, Ymir  &fining Oamp. The  history of 
mining  development  and  production  is  to be found  in  the  Annual  lteports of the  Minister of 
Mines  from  the  year 189% A very  consistent  annual  production,  areraging 21,000 oz., was 
maintained from the  xenr 1S99, ,Then milling  plants  got ,vel1 started, to 1014, when a noticeable 

uncertain economic  conditions,  high  cost of labour  and  supplies  during  the  war  years. Au appre- 
falling-off occurred. It is  evident  that a SeYere set-back to gold-mining was  caused by the 

cinble improrelnent  occurred  in 1926 and 1927, followed  by  lowered  production in  1928 and 1029 
owing  to  thc  development  campaign a t  the Yankee Rid. AS a result of  t.ho stock  crash  this 

In 1930 the Reno mine  production  began to he notiecable, and  in 193i this mine's  product.ion 
derelopment  was  not completed and  the expected  substantial  production  failed  to  materialize. 

approximated $200,000. Judging  from  the  new  activities  which  materialized  during  the  minter 
months,  and  suspended  operations  planning  to  resume, gold  production  will  resume its  formes 
importance  in  the  Selson Division. 

DEPOSIT&! I N  ROSSLAXD ~'OLCAX'ICS, NEI.SoN BATIIOLITII. , .  

The gold-ore  deposits  in  the  vicinity of Nelson  occur either  in  the  granitic  rocks of the 
Xelson batholith or in  the  schists of the  Rossland  rolcanic group. I n  the granitic  rocks  the 
veins occupy well-defined fissures and  the  ore is essentially gold or gold-copper Nith a quartz 
gangue. In Some cases ore-bodies a re  found in  distinct  lissure-veins cutt:ing the  strike or dip 

lines of shearing  coinciding  with  the  attitude of the enclosing  schists. In nmst  eases gold values 
of the schists.  Another  type of deposit  consists of elongated  lenses of quart%  occurring  along 

found  chiefly  in  the  osidined  portions of the veins  associated  with linlonire, the  predominating 
are associated  with  iron  and copper and  (or)  iron,  lead,  and  zinc SnIphid.es. Native gold was 

metallic  mineral  being  pyrite.  Free gold alsoloccurs'in some  cases  either  in  the  quartz or in 
the solid  sulphides.  Quartz  predominates  extensirely a s  a gangue-mineral.  occasional  accessory 
constituents of t,he ores  including  calcite,  siderite,  scheelite,  epidote,  and  garnet. 

prospects,  located  south,  Nest.  and South-west of Nelson, many of which are still in the  same 
Space does  not  permit of mentioning the  very  numerous  partially developed mines  and raw 

condition os when  described in old Annnal  Reports. A few  interesting  deposits  typicsl of the 
dist.l-ict  occurrences  will bo briefly  reviewed. 

These  contiguous  properties,  situated on the  east slope of Morning  mountain, 
Athabasca, south of iiclson,  are  briefly  described  in  the  Summary  llcport  for 1911, G.S.C., 

Venus,  Juno.  pages 148-150, which  corers  the  past  period of chief  activit.y., The Venus was 

conditions  due  to  the  war.  From 1912 to  1915 a small  tonnage of ore was  treated at the 
further developed until 1915, when  work =-as discontinued  owing  to  financial 

Athabasca  mill  and  the poos recoveries  made  were  evidently a contributory  factor  necessitating 

and E. IC. Allison, all Of Nelson, with a view to  shipping a fairly Substantiill  tonnage of ore  left 
the Shut-dowll. The V e n f r s  workings a1.e now  being  reconditioned by H. :D. Damson, G.  Allen, 

in  the Workings, of fair  grade according to  assays,  which could not  formerly be  profitably  treated 
at the Atlkabasca mill.  Considerable  information  regarding  past  mining  nad  milling  operations 
of the Athabusca and Venus is contained in  the  Annual  Reports  from 1896 to 1904, inclusive. 

having been worked, is Contained in  the Journal of the Canadian Mining  Institute, Vol. V., 1902, 
A comprehensive description of the Atlcabasca vein, the only one of the  several known veins 

by E. Nelson Bell. His  obserrations on this  type of deposit,  listed  below, a re  of considerable 
interest  since  they  may  hare  an  imnortant  bearing on numerous  slightly  explored  prospects  in 
the vicinity :- 

" ( 2 . )  There is a remarkable  concentration of ralues  along  the  contact,  especially  on  the 
"(1.) The  vein  occurs  cutting  both  granite  and  schist. 

"(3.)  The  values  in  the  granite  do  not  average as well as in  the  sc:hist;  the  vein  being 

"(4.)  The vein in  the  granite is found  in a more  normal  condition  and is better  'adapted for 

schist side. 

inclined to be more Uneven, both in  size  and  contents. 

mining. 
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enters  upon an   a rea  of ground  which is so shattered  that all traces of the vein are lost. It is 
“(5.) In  the  schist  the vein is flat  and  very  much  disturhed by faults  and  folds,  and  flnally 

probable  that  it will  be  recovered here at some  deeper  point,  approach  being  made  from  the 
granite. 

“(6.) Extreme  caution  must be exercised  in  undertaking  the opening-up of a vein in 
shattered  ground of this  kind.  Theories of parallel ore-bodies and  numerous  veins  may be 
rudely  dispelled by events,  and  the  plan of work must be held  continually  subject  to modification. 

operations  can only  he  outlined in  a vague way. To open up a mine of this description Is an  
Only the  most shadowy  estimates can at any  time be made of ore  in  sight, and  the  plan of 

entirely  different  proposition to that of opening up a regular ore-body. It would  appear,  how- 
ever, that  the vein,  where it is now  being  worked in  the  granite,  has at last  reached a condition 
of permanencyf  and it is likely  that it will  retain  this  character as further  depth is attained. 

I hare  attempted to  outline  the  doubts  and difficulties  connected with opening up  an ore- 
body of this  character.  This is a class of mining,  however,  which  opens up  attractive possi- 
bilities  and  cannot be  neglected. This  vein  yielded  in  thirt,y  months $360,000 from 11,600 tons 

adapted to a mining  proposition of this Bind. For conducting  large  operations on lines  which 
of ore. It is a n  open  question  rrhethcr the  system of limited-liability  company orgarriaation is 

can be definitely and  permanently  foreseen  and  laid  out,  the  present  system is no  doubt  to & 
preferred.  But I beliew  that a Syst.em Of assessable  stock  would be found  to be more eeonomical 
and,  speaking  generally,  more  suitable  for  working a property of the  kind  under discussion,” 

Subsequent  events  showed that  this  type of deposit  would  not  stand  much  overhead,  and 
there  still  remains a good  possibi1it.y that  careful  investigation  will  lead to profitable  production 
from  such  properties,  not  necessarily on a large scale. “ 

California. Company (F. T. Harbour, of Nelson, president), is Situated westerly  from  the 
This  property,  being developed with a small Crew by the Hillside  Mining 

granite-contact.  The  property is described in  the  Annual  Report  for 1930. I n  view of the 
Athebasce.  The  reins  hare chiefly been esplored  in  the  schists  near  the 

experience  gained a t  the Atl,.abosca, veins  which  extend  from  the  schist  into  the  granite  should 
be  prospected in  the  untested  formation,  and  particularly a t  the  contact  where  important concen- 
trations of values  are  likely  to occur. In the  schists  the  fissure-vein  ore  has been found  to be 
lensy. 

At  this mine, situated 4 miles  south of Nelson,  renewed activity  was  recently 
Perrier. inaugurated by F. 6. S. Sur  and  associates, of Calgary  (British’ America 

Exploration  Syndicate).  Drifting  and  stoping  is PPoceeding on two  levels  in 
an  ore-shoot  north of the  shaft  and  crude  ore is being  shipped to the  Trail  smelter at the rate 
of 150’tons a week, The ore,  containing a large  percentage of silica, is smelted at a flat  rate 
of $2 a ton. Cost of freight  and  truck-haul combined amount  to $135 a ton.  ‘Under  these 
conditions, and  the bonus  equivalent  to  the  disconnt on  Canarlian funds at New  York, $12 ore 

small mill has been discontinued after a short  run.  The vein is now quite narrow  north of the 
(gold and silrer  values)  nets a nice profit  according to  the management, and milling in  the 

shaft  and  very  flat  in  the  stoped  area.  The  ore  breaks  clean  from  the  walls, however. On the 
south  side of the  shaft  recent  work  has opened up higher-grade ore over a good width,  but  this 
is not  yet  explored  to  any  appreciable  extent. 

The  main fissure-vein Cuts across  the  foliation of the  chlorite-schists  and  has been traced 
for a considerable  distance on the  surface  by,open-euts, tunne1s;and a n  inclined shaft.  Recent 
work has been confined to the last-mentioned  working,  which is down a little over 210 feet, 
with  three levels  driven on the vein to  the  north.  Concentrations of better  values occur in  flat 
rolls in  the vein,  which  Structural  factor  was overlooked in  previous  exploration. 

added  to  the  former  enuipment.  The Perrier, where  flfteen  men are  now employed, is a very 
A new  small  Ingersoll-Rand  hoist  and a 3540-horse-power  Diesel-type  portable  engine  were 

interesting  operation  which  has  possibilities  for  expansion. 
Situated  easterly  from  the Perrier and  in a granit.ic  tongue  extending  from 

Catherine. the  adjoining  batholithic mas ,   t he  Cntherhe fissure-rein  has been superficially 

ore  have  beenmnde,  together  with  small  lots  sent to the Perrier mill for  treatment.  During  the 
explored at intervals  during  the last few  yrars  and Small shipments of crude 

past scar T5;. Jarvis, of NelTclson, and  associates,  worked  the  claim  for a period  under  lease  from 
the owner, X. Egan, of Nelson. The  principal  values  are  in gold, which is associated  with  iron 
sulphides  and  argentiferous  .galenal  the  better gold values  being  in  the  osidioed  material  near 



LODE-GOLD DEPOSITS  OF BRITISH COLUMBIB. 97 

the  surface.  The  strike of the  vein,  which  follows a zone of strong  fissuring, is north-westerly 
(down  the  hill)  towards a schist  area.  Further  prospecting  in  this  direction  would Seem desir- 
able  to  test  the  vein  in  the  marginal zone of contact. 

S t .  Anthong.--Worlc was  started  in December at this gold prospect,,adjoining  and below the 
Catherine, by W. Jarvis  and  partner, employed  by the owner, A. Mesker, of Nelson. The 
property  has  not  yet been  visited. 

Golden Gem. T. MacDonald, and W. Jarvis,  all of Nelson, for a short period late  in  the  fall. 
At  this prospect,  north-east of the Pcrrier, work  was done  by R. Rainey, 

gold ralues proved  disappointing  and  work  was  discontinued  with a view  to testing  the  vein 
Some  tunnelling  was  done  on a small  quartz vein  cutting  the  schists,  but  the 

later at other  points  along  its~outcrop. 
At  this  group, on the  summit east of  Apex Siding,  open-cuttin$ was continued 

Blue Bird.  during  the  summer by S. Tersian, of Nelson, to  test  the  outcrop of a fissure- 
vein  in  granite.  The  Talnes  are low considering  the  narrow  widths of 

Euphrates. there  are  three 01‘ more  veins  traversing altered eruptives of the Rosslalld 
At  this  property,  adjoining  the  Great  Northern  Railway at  Golden Age Siding, 

dip  with  the  stratification.  Most of the  work  has been done  on the Ell-Tee rein  cutting  the 
volcanic  group.  They all  strike  with  the  formation  and,  with one  exception, 

foliation of the rocks (sae Annual  Report  for  1929).  This  contained  high-grade  ore Over narrow 
widths  in  the zone of oxidation  which  was  not  very deep. The  other veins,  very  slightly 
prospected, a re  considered to  have  better possibilities for developing  tonnage,  since the  surface 

piishcd  under the  direction of It. M. Betts, mining  engineer, of Eugene, Ore., representing 
showings are, in  places, of good mining width. Considerable  development-work has been accom- 

Portland  capitalists  who  acquired  an  option  on  the  controlling  interest  in  the  Euphrates  Mining 
Company,  Limited.  Under the  new  management,  which took  over control  in May, an  aerial  
tramma?  and a 116133-b.h.p.  heavy-duty  oil-engine  have been installed  and  several  thousand 
feet of air-pipe,  rails,  ore-cars,  and  general  camp  equipment  have been  provided, and a crew of 
sone  thirty-eight men  employed during  the  season. A surface  tram, 1,000 feet  in  length,  bas 
also been constructed  from  the  portal of the  lower Ell-Tee tunnel to the lower Mint0 showing. 
The  crosscut  from  the  inner  end of the  lower Ell-l’ee tunnel  has been ,extended to 335 feet. 
In  this new  working a wide zone containing  stringers of ore,  correspnnding  to  the  expected 
position of the Lost Cabin vein a t  this  horizon,  was  cut a t  150 feet  from the main  tunnel.  Other 
underground  work  done  included a tunnel, 00 feet long,  driven  on  the  lower Minto showing. 
The Ell-Tee tunnel,  from  which  two  small  car-loads of ore =’ere shipped to Trail, Was advanced 
a short  distance. The old board of directors has resigned and officials representing  the new 
interests haYe  been appointed.  Work has been temporarily  discontinued  pending  consideration 
of future plans. 

On Hall creek,  south of Nelson, Frank Kennedy, of Aiasworth,  and  associates, 
K. and S. staked  the IC. and 8. group on ground  formerly  known as the Gold King 

a view to  further exploration. The  quartz  vein  strikes  across  the  creek  parallelling  the Fern 
property.  The  old  shaft-workings  were  unwatered  and  the  vein  sampled  with 

vein  system  farther  east. 
Rainbow and H.R.-These claims, farther  np  Hall creek, hare  been actively  prospected by 

0. Peterson  and €1. Erickson, of Hall.  The vein  belongs to the  same  north-south-striking  system 
which  includes  the Ii. and 8. and Fern Peins. 

The Fern and  the  last  two  Properties  mentioned  are  all  in  the  Rosslaud 

down  for Some years,  was  fairly  extensively developed and some  very  high- 
grade .ore was produced. Its equipment  formerly  included a small  mill.  The  property way 
fully  described  in Geological Survey of Canada Memoir 94. Toward  the close of ogeratiom 
the vein mas lost  through  faulting.  Under  the  hending of “Future  72’orli,”  C. IF’. Drysdale 
stated:  “The  territory  west of the  lnmprophyre  dyke-fault  deserves  further exp1oration;with 
the  aim of finding the  continuation of the  main Fern Tein and  granite-porphyry  dyke ” (which 
the ore-body  parallele(1).  “Assuming tha t  the fault  is a normal  one by which  the  ground  east of 
the  fault-plane has been dropped  vertically  with  respect  to  that  west of the plane; the vein  should 
lie’to  the  north-west or on the  hanginewall side.  A  horizontal  movement or heave,  howerer, 
may  have  accompanied  vertical  displacement,  and  in  thak  case  the  above  deduction  might  not 

the  pay-streak. 

Fern. volcanic  group  and  their  veins  are  quartz-filled  fissures.  The Fern, shut 

7 
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problem. The country-roclc on both  foot-wall  and  hanging-wall  sides  should  also be carefully 
hold  true.  The  finding of Striations On the  fault-plane  would  aid  in  the  solution Of this  fault 

prospected for  parallel  reins  and  the presence of further  productive  acute-angled  intersections 
between  ditrerent vein or ~ e i n s  and  porphyry dykes:' 

Since this mas publishcd  in 1917 desultory  efforts  to  locate  the Tein beyond the  fault 
mentioned ha re  been unsuccessful,  which \vas to be espected  since  the  work was chiefiy  done 
within  the  lamprophyre  dyke  itself.  The  problem is apparently a  difficult  one,  but,  if it has 
not  already been attempted,  the  rein  might be  picked up beyond the  fault by prospecting  the 
surface  in  the  general area indicated. 

At  the  head of Hall  creek, €1. E. Ilill, of Kelson, put  in  part of the Season 
Reah. lirospecting the  gold-quartz  and  other  veins  described  in  the 1930 Annual 

Report.  The  formation  here  is also composed Of schistose rocks Of the 

Porto %eo. Fern and  in  the Same general  formation,  this  propcrty,  shut  down  for  many 
Situated at the  head of Barrett creek, 4 or 5 miles  south-westerly  from  the 

The follolving figures  represent  the  total procluction made  between 1SOi and 1005, when  the old 
years,  was described at great  length  in Geological Survey of Canada Memoir 04. 

10-stamp  mill  was  in  operation : Tons,, 5,561 ; gold, 6,G09 oz. ; silrer, 1,316 oa. ; copper, 700 lb. 
Of this,  all  the Ore was milled wit.h the exception of 41 tons shipped as sorted  ore  in 1897. 

The vein, of the true fissure tYDe, averaged 3 feet in  width, the mineralization  consisting 
of free gold and pyrite in  a quartz gangue. The  largest  pre-shoot  had a stope-length of 460 feet 

inactive  property  merits close investigation  is  indicated by C .  X\'. Drysdale  under '' su tu re  Work '' 
on the No. 3 tunnel-level.  Syace  does  not  permit of further  details,  but  that  this a t  present 

on page 136 of the above-mentioned  publicat.ion, as follows:- 

relations  there, as below in  the mine,  with  the  same  persistent  lamprophyre  dyke as hanging- 
" Since the  apex of the  rein  is well  exposed  on the  divide  and  has  the  same,  structural 

wall,  it would  seem  advisable  to  explore  the  vein  more  extensirely  and  systematically, both 
laterally  and  in  depth.  The  vein  to  the  south-west could readily be explored  for  ore-shoots bs  
continuing  the  adit-tunnels beyond the Schistose  zone, which,  in No. 3 tunnel,  deflected  the 
working  to  the  foot-wall. No. 2 tunnel  also  left  the  main  rein  and dyke  and  is  in  the  foot-tvall 
country.  The  dyke  ought  to prove a good indicator Of the position of the vein.  Should the Veil1 
leave it, howerer,  and  the  values  in  the  vein  cease,  other  dyke  intersections  with  the  same or 
parallel  veins  should  he  sought  after.  Before  dniqg  this  nndergvound  derelop~ne~lt-lvorl(  in 
search  for  lateral  extensions of ore,  the  rein  and  dykes should  be  carefully.traced on the  Surface 
and, if possible, the Width of the  schistose %ohe mcasured.  Neither  the  vein  nor  dyke  hare as 
yet been prored  to  estend  to  the  north-east  into  the  augite-porphyrite  sill. A1thoug.h the  augite 
porphyrite of the lower  workings  is  not  the  ore-bearing  country-rock of the Porto Rico mine, 
yet it is the country-rock  to  high-grade  ore  from  prospects  bclov  the  mine  near  the  wagon-road. 
as well as  from  the Fern mine. In  the  case of the Pen& mine,  howerer,  the  ore-shoots  nre  found 
in  contact  with a granite-porphyry dyke.  Dyke intersections,  both  lamprophyres  and  porphyries. 
with  reins,  particularly  where at  acute  angles, shonld  be  carefully  prospected  for.  As neverill 

acute  angles  to  the  main vein-fissure, the  chances  are  fair  for finding not only  extensions of old 
lamprophyre  dykes  have  already been disclosed in  the  mine-workings  and  found to. strike n t  

ore-shoots, hut also new  Shoots on the Porto Rico and  adjoining properties." 

rein  was  lost  in  the Potto Rico workings  is  about 3 feet  wide  and assays from $2 tn $8 in  told 
The showing,  referred  to by Drysdale, On the  summit  south-easterly  and beyond where  the 

to  the ton. The No. 3 tunnel  would  only  have  to  he  driven  some 200 feet to test the  vein helow 
this showing. Further nork is  advisable  to  test  the  downward  continuation of the vein helow 
the No, 3 tunnel by sinking  to  determine.its  probable  position  preparatory  to  crosscutting on the 
No. 4 level. What  is  thought  to  be  the Porto Rico vein  shows on the Spotted Horse. a .-lain1 
lying  north-east Of the Porto Rico group  and  adjoining it, and nom included  in  the Same  :roup. 
This showing,  about 3,000 feet  north-easterly  from  the  present  workings.  merits  careful pros- 
pecting, as it parallels a dyke  similar  to  that  accompanying  the Port0 Rim vein,  with the  same 
general  strike. 

silicification  mineralized  with  disseminated  iron  snlphides on  which a Short  tunnel  has been 
On the Spotted IIorsa there is, in  qddition,  an  east-west-striking zone of shearing  and 

driven  and  from  which 171/2 tons shipped to  the  Trail  smelter in 1002 averaned $21.96 to the  ton. 
No other  attempt  seems  to  have been made  to  explore  this,lead or to  determine  the  width  and 

Rossland volcanic  group. 
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continuity of the  mineralization. This could  he ascertained to a u~cfll l   extent by grOund-S1Uiciug 
or trenching across the  strike. 

Second Relief. Limited, has been aderpmtelp  described  in the  Annual Rcports for the last 
This  property, on Erie creulr and onmxl by the  Rclief-Arlinston Mines, 

tion by this company of mine and mill has only heen intermittent,  but  arrangements haYe llow 
fern years.  Due to rarious circumstances,  including  change of control,  opera- 

been made for  continuity of policy and rrorlr is expected to be rcsunlc~l.  early  in  the  spring. 
The rein, cutting  altered  ernptire Schistose rocks of tlle  Rosslanll  volcanio group, has a similar 
north-easterly  strike  to  the Porto IIico vein,  previously  mentioned, and is also forlncd along 
a dyke,  which in  this  case  has heen  considere(1 to be of dioritic  tspe.  Fnst  production  fignres 
are not at hand, but the mine is undcrstoo<l to hare produced aro111111 50,000 tons of $15 ore in 
which the rallies mere  chiefly in gold. The  mctallorgical difficulties  which prevented  satis- 
factory  recoveries  being  made  in past milling opcmtions are being  nrercome. If, as anticipate<l. 

parallel  reins,  slishtly exgosell  on the swfacr', prore 111, like  the Bceond. Relief rein, n v e r ~  
the vein  maintains  its  ralucs over a good stoping-width a t  clepth and one or two of the  similar 

I d a  U .  claim, in rvlrich the  company onws a half-intcrest) and a depth of  400 feet helow its 
Sntisfnctory  operation  can be  expected.  The  vein,  exploited for 5 length of 1,500 feet  (to  the 

apex, llas crery  indication of pcmmanencc at depth. and on the No.  4 lerrl Shows good stoping- 
widths  in placcs. During I931 the  new So.  5  level n v ~ s  advanced to GSO feet and is approachiulg 

during  the  summer,  when snftivient rrater mas nmilnhle for powcr, produccd $4,551 from bullion 
the  gronnd bclow the ore-zone  exploited  in the upper  tnnnels.  The  mill,  operated for six weeks 

and concentrates. 

Arlington. Arlington  Mines,  Limited, hut no activity has yet been undertaken  in connec- 
This  property  is silunted near  Xrie and is also  controlled by the  Relief- 

arerage gross ralne of betn,ern $50 and $00 a toll was shippcd. Large  dumps of lowgrade 
tion  mith  it. Bet,meen 1903 and 191.3 ahout 10,000 tons of sorted  ore of n r r  

material  then  accumnlntcd,  vhiuh  is now considered to he of potential value, hut no compre- 
hensire  samyli~~g operations are known to hare becn undertaken.  The  mine,  not inspected by 
the writer, i s h l i c r c d  to hare  Irecn pretty well  exploited  in past Sears. The  extreme  ends of 
the Vyorkings are inaccessible, hoverer,  and  it  is  not known what,conditions  terminated  explora- 
tion  north and south.  The  accessible part of the old  woxliings was recently  examined by J. F. 
Walker, of the Gcological Surrey of Canada. Apparently  the  ore-bearing part of the vein mas 
confined  to a w r y  shallow synclinal  roll i1r the west-dipping  argillaceous rocks. The vein 

and dins low to tho west. 
follows a granitic  sill,  somctimes abore and sometimes below the sill. It strikes roughly north 

A short  distance  from  the At.li?~gfol~ this  property  lies  in thc same  neneral 
Keystone. formation. Xerv actirity, which has  since hecn discontinued,  materialized 

during  the  fall when A,. IC. Bostrom, of Spokane, and associates commenced 
Construction  on a small concentratillg-mil1 intendctl to trcnt t.hc dnmps derhed  from past 

70 feet south-westerly  and  over 250 feet  north-eastcrlg,  with some stoping from  the  latter 
mining opcmtions. Brom the main adit crossrnt. 390 feet long, the vein has .been drifted n u  

working, lvllich is plugged with >Taste at its i n r ~ r  extremity. A raise put 111) to the k i n  30 feet 
south of where  the crosscnt reacllcd it fulloxm the Tein for 100 feet. For the first 50 feet ;he 
vein arcrages 8 inrhes,  then  widening  in a flat  roll to nhout 3 feet.  About 04 feet  vertically 
above the  crosscnt, a level  \vas run  north-easterly for 350 feet and considerahle  stoping  done 

the old shaft, caring  prcvcnts inspection. The  writer is indebted to  ;1. F. Walker for the 
above it. The rein 1001:s poor a t  the  north-easterly  end, and at the South-westerly end,  under 

lneasurclnents  qnnted and other  infonnation. I t  i s  considcrcd that a little  more work might 
be done to ndmntage by carefully SurTeying n projrctcd  continuntion of the rein  uronnd the 
nose of the  hill WeSterly to try and pick up an  outcrop. or trench  for  the  rein. If found  with 
any values  the vein could then .he driftcd on. 

Clubine- undertaken by this recen1:ly incorporatecl  company mr<ler the direction of 
On Bonldrr rreek, north of Salmo, rsplorntion on n small scale has been 

Gold Mines. Rossland rnlcanic f roup,  about half a mile  north-westerly  from  the  contact 
Comstoek L. R.  Clubine, of Salmo. The dep0sit.s are in an area of schistose  rocks of the  

of the  granite  area  extending  along  the Salmon river -Prom Hidden  creek to 
Salmo. The country-rock in the vicinity of the  worltinfs is apparently ehirflg greenstone. 
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silicification  along the lower  contact of a dyke  which,  according to J. F. Walker, proved  under 
The lower (or No. 2)  tunnel  is  about 370 feet  in  length; It follows a line of shearing  and 

the microscope to be an  augite-biotite-syenite.  The  shear-zone  strikes  about X. 20" W. and 
its  average  dip is 35" to  the 11orth:east. At 300 feet  in  from  the  portal  there is a11 easterly bend 
in  the  working  and  then the tunnel  continues  along its original  bearing  for  another 70 feet. 
The bend marks  the location Of a fault which  causes a small  ,displacement.  Mineval~fiatioll 
consists of iron  sulphides  disseminated  through  siliceous  bands  and  streaks  occurring  in  small 
elongated  lenses  in  the vein. At 90 feet  in  from  the  portal  there  is a small Stope up Snme 
30 feet  abore  the level. A sample  taken  across 18 inches on the foot-wall  side of the vein 
in  the  stope  assayed: Gold, 0.41 OB. to the  ton:  silver, 1.1 oz. to the ton.  Across the  creek i l  

Short  distance  from  the No. 2 tunnel  portal a sample  taken  across  an  exposure of quartz, con- 
taining  pyrite  and  risible  free gold, G feet wide. assayed: Gold,  2.41 08. to the  ton:  silver, 
1.2 oz. to  the ton. At  the  time of examination  early  in  the  summer  this  showing  had  not been 
opened up to any  appreciable  extent. 

cut. An upper  tunnel, 488 feet  horizontally  and 176 feet  vertically  above  the So. 2, and in B 

The  dyke  can be traced  Several  hundred  feet  nortllerly  up  the  hill by outcrops  and a Shallow 

is  not considered  to  have  any  relation  to  the  lower  tunnel vein. Showings  in  Several  open-cuts 
westerly  direction  from  it,  exposes a small  fracture  containing a narrow Seam of galena.  This 

farther up the hill  were  not Seen, but gond ralues  are claimed  over  widths  approximating 1 foot. 
Work has  recently been done  here  and a car-load of Sorted  ore  shipped  to Trail  towafds the end 
of  1931. A s tar t   was prcvionsly  made  to  drive a crosscut  under  the 6-foot  showing Sampled 
across  the  creek  from  the No. 2 tunnel,  but  this  was  discontinued  for  further  surface work. 
The  property  is connected  by  half a mile  of  trail  to a brauch  road, 1% miles in  length,  with 
the Nelson-Salmo highway. , 

This  prospect,  situated~at  the  head of Eagle  creek,  south-westerly froin 
Alma N. Nelson, has been  worked  intermittently  during  the  summer  season by 

G. Matthems, of Salmo. A brief  description of the superficial  showings, 
which  occur in a ~ e i n  foll0wing.a  granite-schist  contact-zone,  is  contained i n  the  Annual  Report 
for 1930. Insufficient  work  has been done to  gauge  the  character  and  continuity of the deposits, 
which  seem to  merit  more  superficial  exploration  with a  view to  interesting  the  necessary  capital 
for deeper  development if warranted by the  results of preliminary  work. 

North-westerly  from  the Alma N., this  property  is  situated  in a granite  area 
Eureka. containing  remnants of calcareous  sediments.  The ore contained  values  in 

1915. was  subsequently  dereloped  intermittently  until 1920, as stated  in  the  intervening  Annual 
gold, silver,  and copper. The  property,  described  in the Annual  Report for 

Reports. 
This mine, situated  in  the  main  granite-mass.  north of the Ezcrehn, has been 

Granite- frequently  described  in  publications of this  Department,  notably  in  the 
Pooman. 1915 Annual  Report,  and  in Geological Survey of Canada  Summary  Report 

for 1911.. Inactive  since 1929, when  driring of the long  low-level crosscut 
tunnel  was  discontinued by the  Granite-Poorman Gold Mines, Limited,  this  mine  is'  credited 
with a past production of over $l.OOO,OOO in  gold,  being the  largest  local  esample of deposits ill 
quartz  fissure-reins  in  granite.  The  deepest  workings  on  the ore-bodies,  opened  between :i91!5 
and 1918, a re  On the Poormall and €lardscrabble veins  in  connected  shaft-workings,  fnll of 
water  when  visited  several  Sears ago. The  values  encountered at the  deeper  horizon by the 
Kootenay Gold Esploration  Company  in 1917 and 1918 are  not known, and  the  future of the 
mine  llepends On the  persistence of commercial  values  to  depth  on  these  and  the  other  three 
less  deenly  explored  veins on the  property.  The  testing of the ore-bodies at  the  depth of the 
low-level crosscut,  which was discontinued  when  in  about 1,000 feet  out of the 4.000 feet 
contemplated,  would  have  provided  valllable  information  bearing  upon what  might  be expected 
at  the  numerous  other  gold-quartz  fissure-veins of similar  type  in  the Nelson batholith. 

West of the Rran,lfe-Poorman property  the Roual C a m d i m  vein is also in 
Royal Canadian granite  and  has a similar  strike  and dip. The  ore  remaining  in  the  workings 

and Nevada. is  rerp  low  grade.  The Nevada vein,  s0nt.h and  farther  up  the  hill,  striking 

containing  short  drifts, connecting,n7ith a shallow  shaft. G. Birtsch, of Nelson, iecently oom- 
nearly at right  angles,  has only  been very superficially  prospected  by a crosscut 

menced work  here  under lease. The  rein  adjoins a contact between  granodiorite  and  Schist  and 
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it varics  in  width  from 8 inches  'to 3 feet. A shipment  was  made  in 1911 from  an  underhand 
Stope in  the  east  drift  Nhich  averaged $20 in gold to the  ton.  These Nevada morkings  were llot 
in  very  food  condition  when  the  property was examined  in 1924, hut  there  was no apparent 
reason  for  the  lack of testing at  further  depth,  except possibly that  the  grade of the  ore would 
not  stand  shipment at  the  time  the  last  work was done. 

Situated on Whitewater  creek, a tributary of ltover  creek south-wst of Nelson, 

Gold Coin, by T. P. Moran, G. Birtsch,  and W .  Cuuning, ail of Nelson. High-grade gold- 
Stillwater,  these  adjoining  claims  were  actively  prospected  during  the  summer  and  fall 

Whitewater,  quartz  float  has been found  along a definite  line  for a considerable  distance 
Snow Water,  adjacent  to  the  creek,  and  the  superficial  exploration by the above-mentioned 

and Columbia. prospectors has been done  with a view to  locating  the vein in place. The old 

and open-cutting,  develop a fissure-vein in  .granite  striking N. 40" E. and  dipping a t  60" to 
Whiteiaater workings,  consisting of two  short  tunnels,  considerable  stripping 

obtained  from decomposed  ledge-mntter. Thc unleached quartz  containing  pyrite  did  not  give 
the  south-east.  Sampling of this  rein showed the values to he  spot.ty and  the  best  assays  were 

good assays. The  granite  area,  apparently  quite  limited  in  extent,  is  surrounded by  Bchistose 
roclcs of the  Rossland Yolcanic group. The Wiki t e~~~ater  rein  in tllc granite should be tcStOd 
farther along its  strike  to  where  it  cnters  the  schist  area.  The very  iuteresting  high-grade 
float,  consisting of quartz  containing  occasional  native gold with  iron  sulpllides,  and  occasionally 
galena  and  sphalcrite, is found a t  frequent  interrals up the  creek  from  the Wkiteloater claim 

includes an  unidentified  mineral  with which  exceptiorrally  high  gold values are associated. 
through  the Columbia, Stillwuter, and &ow IVata' claims. In  some of it  the  mineralizatiau 

The roclis of the  adjoining  area  are  psetty well  covered  except near  the creek,  where  granite 
is exposed at  numerous  points.  The follomiug samples  were  taken:- 

~ __ 
Gold. 

~ 

>a. to Ton. 

0.54 
0.39 

0.90 

4.08 
0.29 

0.05 

0.37 

7.06 

3.76 
o.15 

__ - 
SiIVW. 
__ 
1% to  Ton 

0.9 
0.7 

0.9 
1.0 
3.6 
0.8 

3.8 

37.6 

16.8 
1.7 

Lead. zinc. 

Per cent. PCL. cent. 
....... ...... 
...... ...... 

......  ...... 
0.15 ~ 0.3 
...... ...... 

at an  acute  anele.  and  from  the  nat.ure of Some of the  gangue it evidently is derived  in  part, 
The  trend of the float  indicates that  it originates  from B vein  probohly  erossing the creek 

a t  least,  from a rein  in  the  schistose rocks. 
At  this mine,  now  reached by the Cultus-Canyon  Crcck route  from  Kootenay 

Bayonne. lake,  work  has been discontinued  far  the  winter. ' For selreral  years explora- 

B. N. Sharp, of Spokane,  on  behalf of J. B. Germrd, of New  York. Extended  references  to  the 
tion of a qnartz-filled  fissure-vein in  granodiorite  has been carried  out by 

property  are  contained  in  the  Annual  Reports  for 1915 and 1929. In  the zone of oxidation, not 
very  deep  in  this case, the gold Palues  were good, but  it  remains to be  demonstrated if commercial 
values  pcrsist  to  depth. 

Spokane. the Svoliane gold-silver-lead  prospect is described in  the 1915, 1917, and 1027 
In  the Same generai  formation,  and a few  miles  distnut  from  the Bagonne, 

Annual  Reports.  The olvnevs, the  Laib Bros., of Knslmnook, have nccom- 
plished a considerable  amount of well-planned  exploration  throughout 21 Ions period of yeam 

a Nidth of 2% to 3 feet.  Shipments of sorted  ore  from  these  morkings,  aggregating  some 
aurl a substantinl  tnnnage of oxidized  gold-silrer-lead ore has been developed in a vein  having 
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150 tons,  were  made  between 1915 and IOIS, the  ore  being  packed  over  the  divide  to  the  Sheep 
Creek  road.  The  following  information was extracted  from  the  smelter  returns:- 

Net Weight. Gola. Silver. Load. 1 
Lb. 

21,450 
Os. tol'on. 

57.8 
12.4 

32.5 
13.0 

0.1G 41,434 
47.1 1 31.2 

0.74 48.709 44.5 
0.50 

a1.5 
7,437 

15.7  15.5 0.72 
0.56 68,235 

Per Cent. 01;. to Ton. Os. to Ton. 
82,040 71.2  4R.5  0.12 

PcrCent. i '  Lb. ' 06. to Ton. 

warrant  installation of milling  plant,  which is essential  to  handle  the  output of the mille  to  best 
The  property  needs  deeper  development  to  assure  the  additional  ore  reserves  necessary ::o 

advantage. 

DEPOSITS IN PEND D'OEIILLE SCHISTS AND ADJOINING GRANITIC INTRUSNE ROCKS 
(YMIR CAMP). 

Goodenough. on Ymir  (Wild €Iorse) creek, is owned by H. Jackson, A. McDonald, of Ymir, 
Described in  the  Annual  Reports  from 1926 to 1930, inclusive, this  groperty, 

and  associates.  Negotiations  were  recently  proceeding  for a deal.  Briefly  reca- 
pitulating  previously  published  information,  the  ore  consists of auriferous  pyrite  associated 
with zinc-blende and  argentiferous  galena,  the  principal  values  being  in goid. The  formation 
is colnpmed of Pend  d'Oreille  schists  intruded by tongues  from  the Nelson batholith.  Cutting 
diagonally across. these  rocks,  the  fissure-veins  strike  north-east by east,  with  steep  dips  to  the 
north-Nest.  The  original  superficial  worl<ings on the  smnmit  indicated  two  distinct  veins 
ahout 90 feet  apart, which  converged  towards  the  south-west.  From  the  two  upper  ttlnnels  ihn 
total  amount of ore  (largely  selectirely  mined)  shipped  between 1926 and 1930 was  about .I,SFO 
tons,  which  contained 3,993 0%. gold, 30,283 oz. silver,  and 431,091 Ib. of lead.  The gold content 
of this  ore  averages 0.S5G oz. to the ton. When  the last shipments  were  made  in 1030 ihe 
combined silver and  lead  content of the  ore  just  about  paid for the cost of freight  and  treatment. 
The  shipments mere made as smelting-ore, payment being made  for gold, siher,  and lead only. 
The  ore  has  obtained a faronrable  smelting  rate on account of its high silica content.  Hauling 
charges  to  the mi l \~~a?   a re   f rom $1.25 to $1.50 a ton  and  freight  rates  about $2.40 a ton.  The 

respectively,  measured on the  dip of the Veins, below their apices. In  these worltin-gs the 
No. 1 and No. 2 tunnels dereloo  an ore-zone  ahout 600 feet long at   deoths of 220 and 374 feet 

character of the  deposits  has been somewhat  irregular  owing to the  lenticular  shape of the  ore- 
bodies and  offsetting by numerous  small  faults  and  dykes.  Material below  shipping--grade has 
been left  in  these  tunnels.  The  strength of the  mineralization  in No. 2 tunnel  is  promishx  for 
the  downward  contilluatinn of the ore helom' that level. The ore-zone is wide  and  contained 
numerous  small  lenses of  good ore. The  last work done  under  company  management was the 
driving of a lower (No. 3 )  tunnel  for a length of about 550 fekt  to  gain  an  additional  depth oE 
220 feet on the  dip of the veins, or vather  shear-zone, mhich best  describes  the  channel of 
mineralization in the undergroilnd  vorkings. A survey showed that   the  No. 3 tunnel  was 
dri7en  too far  to  the  north  and  the on-nprs changed its diiection  to  cut the veins in the  shortest 
distance.  This  tunnel. now in about 700 feet  from  the  portal,  has  not  yet  cut  the  objectire and 
is roughly  estimated  to  he  ahout 300 feet away, in a dircrt line,  from  the  most  westerly ore-shoot 
mined  in the No. 2 tunnel above. This  work  has been temporarily  discontinued. 

A t  the Same elevation  and Some 309 to 400 feet  southerly  from  the  portal of No. 3 level, 

point of discover? this \vas about 10 fcet  vide, Consisting of mised  iron,  lead,  and  zinc  snlphides, 
a new  surface  showing of gold-hearing  sulphide  ore was found by the  owners in 1930. At  the 

the  lead  content  being  apparently nbove the  arernge.  The gold x.ahlcs here are understood  to 
be ahout $10 to  the  ton.  Since  the  writer's  last.  insuection n tunnel (No. 4 )  was driven by 
hand Some 80 feet  north-easterly  along  the  apparent  direction of the  rein  from  this  surface 
shomina. I t   i s  report.ed that  there is ore on the  southcrn Side of this  tunnel.  which would he 
an the  foot-wall  side of the rein, and  that  a hole  drilled  into  this  side of the  tunnel  near  the  lace 
showed several  feet of strong  sulphide ore. It Seems probable that  these  newly  found showings 
a re  in  reality  along  the  trend of the  same vein-zone a s  dereloped  in  the Nos. 1 and 2 tunnels, 
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suggesting that  the  inner  end of the No. 3 tunnel  will  have  to  he  driyen  some  little  distance 
farther  south  to  iutercept  the  lead  in  its  position as nom indicated at this horizon. 

suggest the  weakening or impoverishmeut of the veins for a considerable  distance  laterally or 
Discussing the possibilities of the Goodan,ough dep,osits, there  are no conditiolls that  would 

in  depth.  The convergence of the two  widely  separated  reins  in  the UpDer tunnels  indicate a 
juncture close  to tho  level of the KO. 3 tunuel, which ~vould  not  have  to be driven f a r  to  prove 
the ore-eone at   this new  horizon, 220 feet 011 the  dip of tlle veins below the No. 2 level. I t  is to 
be  expected tha t  below the  point of jnnctnre  larger  ore-widths  will be .fouud and possibly  more 
regular  conditions of (leposition. At  the  easterly  end of the workings  the  veius  should pass out 
of Goodenough ground a t  a degth of approsimately 350 feet  into  the Wuglct~.oLp claim of the 

potentially valuable holdings. There is  uot  yet much eridence on which to  estimate the 
adjoining Ymir mine property, and i t  is  evident  that  this  claim is n ~ c e ~ s a ~ y  to  complete the 

possibility of developing  sutlicient  milling-ore  to marrant a plnnt  to  treat  it,  bot  the  strong 
probability of a t  least drve101)ing a substalltin1  quantity of ore,  such as has previously bce!~ 
shipped,  is a strong  incentiw  for  rontinning  exploration on the Xo. 3 tunnel-level. !?he surfaco 
showing of good sulphide ore found  south of the  portal at this level adds  fresh  interest,  in  that 
the  length of the Zone in whicll ore-shoots  might  he  found  is very considerably  extended. 

Ymir. 
This  mine was formerly a large producer, the  active  period of operations 
having been betreen IS%; m d  19(18. Production  made  between 1899 and 1909 
totalled 304,4!)4 tons,  which  contained 80,540 oz. gold, 304,342 oz. silver, and 

?,G47,223 11). of lead.  Discoveries and groduction  made at the  adjoining Goodenough during  the 

believed to he by any  means  exhausted. 
last few Sears  have reerived iuterest in the old Ymir property,  thc  possibilities of which are  not 

of Canatia. The  following  notes by R. \V. Brock,  then  Director of the Geological Survey  (made 
A w r y  comprehensire  report on the  property is contained in Memoir 94, Geological Survey 

since  operations  cemed),  from  the  Summary  Report of the  Survey  for 1908. indicates  Interesting 
yossihilities for fnrthes  esploratnry worli a t  the Ymi? mine: “ From Nelson a trip was made 
to Ymir,  where  the Ymir mine was visited.  This,  with  its  extensive  equipment,  including an 
80-stanlp  mill, was formerls a large producer.  but a t  present W O T ~  is confined  to  development. 
The  main  workings  are on a large  lens-shaped  ore-shoot  about 500 fert  long and 30 feet wide, 
which mas continuous downward for !io0 feet.  There  gangue began t.o become prominent,  hut 
rich  pockets  continued for several  hundred  feet,  the  gangue,  hoverer, gradnally increasing. 
At 1.000 feet in  depth  the  ore l ~ n s  confined to Streaks. A t  the  east end of this ox-shoot i t  lieems 
to gradualls  peter  out.  but  the  west  eud ma>’ be cut off hy a fault,  although I nnderstand  that 

without  finding another hody of ore.  The second lerel has heen drifted on for 250 feet  west of 
the dvkc and tllell a crosscllt 800 feet long has heell nlnde into  the  hill.  At  this  point broken 
ground is encountered aud a drift  run  along  it  with a raise on a hunch of ore. 

heen foun(1, which  must  have originated in a second  vein ; hut  extensire prospecting has  failed 
“ On the  surface above the  outcrop of the producing  vein a Ixvge amount of rich  float  has 

to discover this  lead.  The  float NOlIkl appear to indicate a poiut of origin  near  the edge of the 

crosscut  in  the  serond level. 
main  ore-shoot hloclr, about  in  liac  with  the  ore at  present  being worltt?d at  the  end of the loug 

test  the  ore-shoot a t  depth, and a considerable  amount of very  promising  territory  still  awaits 
“ Altllougll n E O O ~  deal of prospecting has been done on the  property, i t   h a s  been chiefly tg 

exploration. The ground west of the  ore-shoot, beyond the prohable  ftiult, has been tested only 
by the  drift on the second lerel and the long crosscut. No crosscut  in  the  opaosite  direction  has 
Set llren made and no erasScUts hare  been mn from  the  main  shoot  to  test far parallel ore-bodies. 
The  rich  float  up  the  hill,  and  tlle  frequency  mith which parallcl veinr; and ore-shoots  occur in 
Southern  British  Columbia, renders such esp101atory work a promising  venture.  This  ground 
should he tested,  for  the Ymi? mine has been one of the  prominent divi0iend-payers of thc  West 

What is thought to he the same fissnre has beell traced on the surface :for several thousand  feet 

Kootenay  District.” 
The  large Ynzir quart%lens,  contirulous to the 1,000-foot lercl, Prequently contained n long 

narrow hand of argillite, analogolls to the  vider  parting betmeen the (:oodenougk hanging- an11 

at the face of the 1,000-foot level. Throughout  the  mine  the  rein is; much  larger  and  more 
fOot.-wall veins, throngh  the centxe of Ule vein. Beyond the  lens  the vein pinches t o n  mere Craclt 

regnlnr  than  the Goodenougk vein,  hut  the  character  is  otherwise  the  same.  The  minor fau!ting 
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.'system is similar  in  both  mines.  At  the  west  end of the  Ymir NOrltingS the  rein  has been cut 
by a fault  striking  north-north-east  and  dipping  steeply  westward.  The  throw is not  definite 
in  direction  or  amount,  but  appears  to  conform  to  that of the  other  northerly-striking  faults, 

gested  that  the Goodeaougl~ veins  reprcsent the faulted  westerly  continuation of the Ymir Vein, 
which  caused  displacements  to  the  south,  only of greater  extent. , A  possillility has been Eng- 

which  appears  plausible,  but  is  not  supported on any definite  evidence a s  yet. 
Analysing  the Yn~ir and Goodeno?cglk deposits, they  have  other  points  in common. The Ymir 

vein  strikes N. 70' E. and  dips 70" to the  north-vest,  and  the Goodenough  vein has   an  approxi- 
mately  similar  strilce  and  dip.  Both  cut  the  bedding of the  argillites,  but  in  the  case of the 
Ymir no granitic  tongues  were  encountered  in  the ore-zone. The  walls of the Ymir vein a re  

enouglk. The vein-filling is  comparatively  massive  white,  somewhat  ritreous,  quartz  containing 
fairly good and  continuous  and  are  generally accompanied  by a small gouge as in  the Rood- 

a somewhat  smaller  proportion of sulphides  than the, Goodenough  veins. 

is thought to be a probabiiity  that below the 1,000-foot  level there  may he a recurrence of 
to  have been implemented to  any  degree  in  the Small  amount of subsequent  esploratiou,  there 

conditions  favourable  to  ore-deposition  where  the  vein shovlld cut a series of harder argillaceolls 
rocks  similar  to  the  country-rock of the ore-body. The  east  end of the Ynzir vein  on  the 1,OCO- 
foot lerel also terminates  in  faulted  ground,  and no furtller effort has been made to pick u s  its 
cant.inuation  here,  probably  because  the  property beyond,  now  consolidated with  the  holdings 
of the Ymir Gold Mines, Limited, NBS then owned  by another company. 

Ymir-Wileox. For!< was  discontinued  by I?. A. Ilehbard, of Vallejo,  California,  after  the 
At  this  property,  situated  about 2 miles  north-easterly  from  the Ymir mine, 

concentrates  derived  from  milling  in 1030 were  shipped.  The Ore is said t o  
have been bunchy,  requiring close sortiug  before  milling.  The  property is described at  length 
in Geological Surrey of Canada Memoir 94. The  main country-roclc to  the  veins  is  wanite, 

I n  addition  to  the  possibilities  for  fnrther  exploration  suggested by R. VI'. Brock,  not  known ' 

. .though  roof-pendants of altered  sedimentaries  are  present  in  the vicinity. 
At  this mine near  Pmir, to which  extended  references hare  been made  in 

Yankee Girl. recent  Annual  Reports,  renewed  activity  has been initiated by E. 1'. Crawford, 
mining  engineer, of Vancouver,  and a car-load Df ore  has  recently been 

shipped to  the  Trail smelter. The  ambitious deep-development.  programme of the Yankee  Girl 
Consolidated  Mines, Limited-a Stobie-Forlong  enterprise-from  Ymir  Creek  side  was  dlscon- 

'to the  Texas-Yankee  Girl Mines, Limited (N.P.L.), of Bort  Worth,  Texas,  and Nelson, B.C. 
tinned  following the stoclt-market collapse, and  the  original  mine on Oscar  (Bear)  creek  reverted 

The  ore  just  shipped v a s  in  the bin,  having pr.eviously been extracted  from  development.  Mining 
and  stoping of ore  will proceed shortly,  but  the  present  Small  beginning is expected to  expand 
substantially. 

Dundee. many  years.  Shaft-morkings  and a  long  tunnel, below and  not connected  with 
This  property,  adjoining  the Yankee Girl t o  the  south,  has been shut down for 

the  shaft,  develop a parallel  vein  to  the Ylmlcee GirZ lead,  also  cutting  diagon- 

deposit is as follows :- 
ally  across  the  Pend  d'Oreille  schists.  According  to  Drysdale  in Memoir 94, the geology a€ the 

"The Dunaee vein is a strong  fault-fissure  with well-defined walls  traceable for several 
thousand  feet.  Agouge, a few  inches  to oYer 1 foot  thick,  marks  the  hanging-wall.  The  fissure, 
which is filled by quartz  and  altered,  mineralized mall-roclc, strikes  north-east  and  south-west, 
with a north-westward  dip of 60" to 70". It is parallel  to  the Yankee GirZ rein.  The vein varies 

Toward the north-east,  where the ore-shoot occlll's, the vein  encounters a fine-grained granitic 
from 5 to u) feet  in  width  and CntS diagonally  across the trend of the Pend d'Oreille schists. 

tongue  injected  from  the  main  mass of Nelson granite  and  gneiss to the east. The  ore-shoot 
occurs  in  the  granite at its acute-angled  intersection  with the  fault-fissure.  The  ore is aalena, 
iron  pyrite,  and  some zinc-blende, carrying  gold  and  silver  values;  the  gangue  is  quartz. Some 
of the  ore first opened up   ran  as high as $100 per ton. AS a general  average,  however,  the  ore 
would run  about $25 per  tan in gold and silver. Much  pyritic  milling-ore is present,  averaging 
$6 or $7 per ton. Both  foot  and  hanging  walls  carry  pay-streaks  aggregating 30 inches  in  width,, 

containing  sulphides. Galena, a s  is so characteristic of Ymir  ores, is accompanied  by good gold 
with  dissemillated  ore between. The ore-shoot in part represents granite'replaced by Gilicn 
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values  and  in  places good silver  values; zinc-blende is accompanied  by  both  gold and Gilrer 
values,  especially  when  associated  with  galena." 

7.65 to 1R.4 oz. to the  ton.  and  from 4.3 to 19.9 WP cent. lead.  was shillped in car-load lots  to 
Some ore,  containing  values  in gold of from 1.095 to 2.868 oz. t o  the ton,  with  silver  from 

the old Ilall  smelter at Nelson  in 1507 and 1898. I n  addition, a small  tonuage  was  put  through 
the old  concentrator,  subsequently  destroyed by  fire. The  ore  shipped,  amounting to some 300 
tons, and  the ore milled wax extracted  from  the  shaft-workings.  The  tunnel,  aggregating close 
to 3,000 feet of crosscutting  and  drifting,  enters  the ore-zone towards  the  extreme  inner end, 
where a little  stoping was done  Orer a short  length.  Esploration NaS therefore  discontinued 
at a very  iuteresting  stage, as the  inner 1,000 feet of drifting  in  the  long  tunnel is now cntering 
the zone of acute-angled  intersection of the vein with  granitic  outliers from the batholitl1,'which 
condition  governed,  to a eonsiderablc  extent,  the  loe~m of ore-deposition in  the Yankee G M .  
The Dundee Vein dips Steeply towards  the  adjacent  boundary of the Yankee Girl property,  but 
it  is  not lmown  accurately  where  the  rein  \rould be liliely to leave Dunllleo ground. In  any 
case  the Ilundea property  would  appear  to he of potential  value  as  an  adjunct  to  the  adjoining 
more  extensively  developed  mine. 

undiscovered reins  and ore-shoots are  still hidden  under  the  thick cov(!r  of wash  and  drift  in 
certain  promising belts:  Much of this  territory,  howerer, is held  by  Crown grant  and  there is 
little  encouragement  to  the  prospector.  Veins  parallel to those of the  main  producers of the 

for  the  occurrence of ore-shoots a t  geologically faTourable  locolitics.  The  successful CxPloitation 
past should  he  sought  after  and  many of the  abandoned  harren  veins  should be tested  further 

of the  ores  in  the  district mould be aided by an amalgamation of interests  which would Iwult  
in  systematic  prospecting  and  the  devclopment of the  ore reserves." 

Under  the  classification of reins  parallel to those of the  main  producers of 
Old-Timer. the  past  can be includcd the Old-l'inzer prospect,  owned by A. 13urgess,  of 

Ymir, on the  North  fork of Ymir  crcek and  the Swnnzit group  in  the 
same  ricinity.  These  were  described  in  the  Annual  Iteport  for 1925 and  tho  adrisahility of 
testing  these  veins  in  favournble geological sones is emphasized.  Granitic  tongues  outcrop n t  
several  points betmecn the  two  prospects.  The Old-l'inwr work was done  where  the  vein CnterS 
the main  ganite-mass  and  the St'nmit vein is barren  where it has been  explored  by  a  tunnel In 
thc  schist  west of the  farourable zone of granitic  intrusires. 

Under  "Present  Status  and  Future of District," Drysdale  says:  "Without  doubt  many. 

An option  on this  property,  situated  south-westerly  frnm  the Ymir-TVileom, has 
Blackcock. becn secured by Calgary  interests  and  substantial  mining  activity  is  cxpected 

in  the  spring.  This prospect, uon-orked for many years, is Situated in the 

includes the Ymir, Good.enolkgb, Yankee Girl, Dundee, and  other  veins. Much information  nbont 
Contact marginal  area and the easterly-~~est,erly-st~il~i~g vein  belongs  to the Same System which 

this  property  is  contained  in the. Annual  Report  for 1928. 

SHEEP ClrEm GoLn CAMP 

The geology of this  area  has been undergoing  revision by J. I?. Walker, of the Geological 
Survey of Canada,  who  has been engaged a t  intervals  since  1028  in  preparation of a new  map 
of the  Salmo  area. In Geological Survey of Canada  Summary  Report, 1929, Pa r t  A, under 
" Mineral  Developments in  the  Salmo BIap-area," he sags :- 

"The  mineral-deposits  are of two distinct  types  and  are  found  in  welldefined belts.  Zinc 
and  zinc-lead  replacements  in  limestono are  found  along  the  westerly  anticline  and gold  fissure- 
veins  are  found  along  the  central  quartzite  anticline. Some  gold-deposits  lie to  the  east of this 
anticline  and to the  west  between  it  and  the zinc-belt a re  Some sulphide  deposits  Carrying gold. 
The  junction of Wolf with  Sheep  creek  may be  considered to be the  heart of the gold camp  and 
is distant  10 miles by motor-road  from  Salmo. ~ 

strike  north to 15" east of north  and  dip  from 50" east  to  vertical  and  steeply  west.  The  fissures 
"The gold-deposits occur as fissure-veins,  Cutting  quartzites  and  schists.  The  sediments 

strike 60" east of north  to  east  and  the  dins  are  generally  high to the  sonth  to  vertical. 
"Displacement on the fissures  varies  from a few  feet  to  about 200 feet  and  in all cases 

observed the south wall  has moved west in  relation to the  north mall. The fissures are In part 
filled with  quartz  and  crushed  country-rock  and vary from  almost  nothing to some 20 feet  in 
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width,  the  average being generally  less  than  stoping-width.  Pyrite  and a little  galena  and 
sphalerite occur sparingly  in  the  quartz.  Kidneys of tungsten  minerals  have been reported  from 
the Kootenaf, Belle vein. In  the  upper  part of the vein the  pyrite  has  ordinarily been  oxidized 
and  the gold set  free.  With  the  exception of the Queen vein, the  primary  ore  has Been found 
of too low grade  to  mine,  which  may be accounted for in  part  in  that  the  average vein is 
narrower  than  stoping-width  and  dilution  enters  into  the problem. The  result  is  that  ,most of 
thc  mine-workings  have been confined to  the oxidized  zones, which  vary  in  depth  from a few 
feet  to as much as 500 feet. 

"The ore-shoots  appear  to be confined to the quartzites  and  harder  argillaceous  rocks,  the 
fissures being tight,  with  little  vein-matter  where  they  cut  the  schists.  The ore-shoots tend 
to  ralie  with  the  dip,of  thc  sediments,  but  are  very  irregular  and  the  rake  is  not,always evident." 

JIot7~erlode, Reno, Salmo-C09Lmlidated, and IfoIO(k).d. (gold-silver-lead-ainc). The only one t o  
There  follows a description of the follon'ing gold properties: Queen, Kootenag Belle, ATrgget- 

hare been dereloped  since  then  is  the Reno, mentioned hereafter.  The  past  output of the  leading 
producers of the  camp was approximately as follows :- 

moo-1oo2 ............................. 17,116 Yellowstoee .............................. 
1902-192S ............................. 

ICootenay Belle ......................... 1904-192s ... : ........................ 
118,226 Queen ........................................ 

61,336 alothellode 190G-lD16 
3G,GGC, 1007-19~2 ! i\'"~=et 

6,687 
............................. ............................... 
............................. ...................................... 

p r p z r  
I ou. I 0%. 

51,391 
4,249 

19.894 
2,736 

6,693 
37,153 

2,885 
1 6 , m  

21,400 4,836 

The only actively  producing  property at the  time of mriting is the Reno, which 
Reno. is  credited  Nith  an  approximate  production of $400,000 in  value  from  August, 

creek,  has proved a n  exception  to  the  general  experience  in  regard  to  continuity of  good vahles 
1929, when  milling commenced, to  the  end of 1931. This  property, on Fawn 

in  the  primary  ores below the zone of oxidation,  and  the  character of the ore-body on No. 4 level 
gives  every  expectation of some permanence a t  depth.  Extended  references  to  the Reno are 
contained  in  the  Annual  Reports  from  and  including 1927. Work done  during 1031 includes  the 
opening-up of a length of 400 feet of ore,  areraging 2 feet in width  and  about $40 in gold to  the 
ton, at the  inner  end of Eo, 4 level. This  ore  contains  galena, zinc-blende, pyrite,  pyrrhotite, 
and  chalcopyrite,  the  sulphides in places  forming a considerable  prolmrtion of the veiu-filling. 
Diamond-drilling has  been done a t  various  points in the mine. The new No. ;i lerel  had been 
driven  about 1,000 feet  towards t.he end of the  sear  and  the  rein  was  cut  and is being drifted on 
to open up  the  downward Continuation of the zone of ore-shoots on No. 4 level. New equipment 
prorided  inclndes a n  additional  Diesel  engine  and  compressor  to cope with  the  extended Pro- 
gramme  of,development  undertaken. 

The following notes  have  been'suuplied by the  management:  Dnring 1931 developmcnt-\wx" 
done  amounts  to a total  footage of 2,4S7 feet,  including  drifts,  crosscuts,  and  raises.  Diamond- 

for  the  first seven months of the  year.  The  ratio of oxidized ore to sulphide'ore going to  the 
drilling  totalled 2,455 feet.  Forty-five  tons a day is  now being  milled, as against 32 tons a day 

mill  is 1.4 to 1. Formerly  the mill-feed was  practically  all oxidized ore. Certain  changes  have 
been made  in  the  flowsheet  to  take  care of the  sulphides,  and  further  additional  changes  are 
being  made. 

There  was milled during  1931 11,944  tons, areraging $16.871 a ton  in gold. This  includes 

gold to  the ton. Average  mill recovery for  the  year  was 92.42 per  cent.  The  snlphides  reduced 
development  ore, Nhere  dilution  reduced  the  grade.  The  stope  ore  is now averaging $23.27.k in 

the  average  recovery,  but  recent  changes  in  the flow-sheet are  improving  the  percentage. 
Recovery for  the  year.  amounted  to $201,570.10, to  which  must  he  added $13,938.93 premium, 
malting a total of $2lj,509.03. The  ore  is  ground  to 52.64 per cent. through 200-mesh. Recovery 
is made a s  follows:  Amalgamation, 40 per  cent.;  cyanidation, 53 per cent.;  concentrates, 7 per 
cent. A programme of intensive development to increase  ore  reserves  has been initiated.  There 
are  fifty-seven men now employed and  the  operation  is of considerable  benefit  to  the  surrounding 
district. 



Vancouver. by J. Gallo and W. Applegate, of Calgary,  and a s ta r t  mas  made  in December 
At  this gold  prospect,  adjoining  the  Quem,  new  activity  has been initiated 

with IL crew of sin men. High-grade gold quartz  is heing  mined for  shipment 
from a shoot, 30 feet long and 18 inches wide,  in the No. 2 tunnel. S toping is also proceeding 
on another  shoot on the Same l e d ,  in wliich the ore is 4 feet wide.  The  estimated  backs  are 
100 feet  and  the following  assays of ore being  broken  were  supplied by the  management :- 

Width, 36 inches: Gold, 1.14 02. t o  the ton ; silver, 0.4 oz. to the ton. 
Widtll, 0 inches: Gold, 44.52 0%. to the  ton;  silver, G.5 oz. to tlie  ton. 
Width, 1s inchcs: Gold, 8% 02. to the  ton;  silrcr, 1.9 wd. to the ton. 
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in  the  shipments.  The Vancozcver vein has  the  same  strike  as  the  other  veins of the  camp  and 
Very  high  gold assays  are  obtainable  in places and a good grade of ore  should  he  maintained 

cuts  similar rocks (see Annual  Report  for 1026). 
This  property on Sheep  creek is being  purchased by  %'isconsin interests.  The 

Nugget- Nugget  Mines, Limited,  with  registered omce at Nelson, was recently  incorpo- 
Mothedode. rated.in connection  with  this  undertaking.  The  deal  includes  the illotherlode 

mill-site,  fifteen  mineral  claims,  the  mill,  and  all  mining  and  milling equip  
ment.  No  mining  operations  have  yet been initiated at the   t iqe  of writing,  but  exploration  will 
presumably be started before long. The  last  work done was  during  the period 1920 to 1022, 
when H. Lalces. of Nelson. was  suaerintendent.  and A. Lakes.  now of Vancouver. was  consultinz 

I 

engineer. 
At  this Drooertv. situated  on Active (the  South  fork of Forcanine)  creek. - - . .  

Howard. resumed  activity  is  expected  to be undertaken  during  the  coming  season. 
Exploratory  operations  were  suspended  in 1930 pending an  improrement  in 

metal-market  conditions.  Although  the gold values  predominate  in  the ore, the silver,  lead,  and 
zinc a re  imDortant  factors  in  considerim  nrofitable Drodnction. A w r y  substantial hod"  of ore 

- .  

" 

has been partially  explored.  During  the  latter  stages  work  was  started  to  explore  for  the  faulted 
Southerly  continuation of this ore-body, but  this  work  mas  not concluded at the  time  the  mine 
was shut down. Constructive  suggestions by J. F. TValker regarding  the  faulting problem are 
contained  in Geological Survey of Canada  Summary  Report,  Part A, 1929. Exploration  along 

a substantial operation. The  property is owned by the Howard Mines, Limited, largely eon- 
the  lines  suggested, if successful,  would  convert  the  existing  small  mine  north of the  fault  into 

trolled by J. I?. Duthie, of Seattle. 
This prospect,  described in  the  Annual  Report  for 1929, is considered to  have 

Wisconsin. major  possibilities  for  the  development of large  tonnage. ' The  deposits  are 
situated  in a contact  area of metamorphosed  sedimentaries  and  granitic 

intrusions,  the  stratified  rocks  being  apparently  the  northerly  extension of the  rocks of the  Sheep 

shallow zone  explored is of complex character,  contains  consistently good gold  values,  associated 
Creek  gold  camp as described by J. F. Walker  in  the  area  to  the  south.  The ore, which  in  the 

with  arsenopyrite,  and  subsidiary  values  in  silver,  with  small  percentages of copper,  lead,  zinc, 
and antimony. The  outcrop of the  main  vein  has been  developed at short  intervals by a series 

short  crosscut  tapping  the  vein at a depth of about 50 feet belom the  surface.  The  rein is from 
of open-cuts for a total  length of orer 650 feet,  and 115 feet of drifting  has been  done from a 

20 to 30 feet  wide  and  the  ore  up  to 18 feet  wide  where  crosscut  in  the  drift.  Some  results of 
separate  samplings  are  given  for  comparison  in  the  appended  table :- __ 

- 
Description. I n'i8t.h. 

Cut NO .. IO ................................................. 

Same ............................................................ 

3.0 

Cuts 9 and 8 ..................................................... 
3.0 

C"t 7 .......................................................... 
same ........................................................... 

same ...................... : .................................... 
Cnt No. 5 
same ............................................................ 
Snnln Blnec ................................................. 
Cut No. 4 ................................................... 
Same ........................................................... 
Cut NO. 3, hang-ins-wall section ............. 
Same place, foot-wall section ................. 
Same place, hnnging-wall seetlon .......... 
Same PIRC~, foot-wall  Section ................. 
Cut NO. 2 ................................................... 
same place I 

Cut  NO. a ................................................... 
................................................... 

................................................. 
cut KO. 1 ~ ................................................... 

. I  

6.0 
fi.0 
10.5 
10.5 
6.0 
5.0 
5.0 
8.0 

4.0 
8.0 

2.5 
7.0 

7.0 
5.0 
5.0 

........ 

z. to Ton 
0.42 

1.54 
........ 

0.08 
0.17 
0.19 

0.64 
0.07 

0.98 
2.04 
0.34 
0.53 

.0.8G 
0.20 

0.18 
0.36 
0.52 
1.22 
0.12 

IlemRrkS. 

)-.to Ton. 
9.20 At north-east end of outcrop 

6.82 Ditto. 
workiags. 

........ These arc in granite  to  South-east 

1.40 Aull width of vein Dot exposed. 
o f  Yein and were not Sampled. 

1.25 Ditto. 
1.17 

7.10 ,. 1.62 ,, 
3.40 

2.ao 

2.a3  0.86 I 11 ;; feet'i" two *eetions. 
3.00 Ditto. 
3.20  9.5 feet in two sections, 
fi.50 Ditto. 



LODE-GOLD DEPOSITS  OF  BRITISH COLUXE:IA. 109 

Description. i Width. 1 Cold. 

Diagonal erosseut  through vein in NO. 11.0 1 0.38 

Ditto 7.0 I 0.61 
,. ......................................................... 9.6 ~ 0 . 0 6  

,, . ....................................................... 6.7 1 0 . 0 8  

Os. to Ton 

1 tunnel-drift I ........................................................... 

,, ......................................................... 7.5 I 0.02 

,, ......................................................... 7.3 .! 0.10 
,, ......................................................... 5.5 1 0 . 4 9  

,, ......................................................... 6.2 I 0.66 
,, ......................................................... 6.0 I 0.39 

I 

,. .......................................................... 6.0 I 0.07 
No. 1 tunnel-drift (145-foot  length ~ 9.3+ j 0.35 

samnledl I 

z. to  Ton 
2.00 

6.5U 
0.70 
0.40 
1.90 
1.so 
2.60 

4.60 
4.60 
2.30 
3.40 

3.60 

3.90 

In  the  case of one sampling opera1:ion a 6omparison was  made of the  relativc  values of the 
sulphide  and oxidized parts of the ore-body Nith  results as fOllONS: Strong  sulphide, 0.32 oz. 
gold to  the ton, 3 oz. silver  to  the  ton; mixed  oxide and sulphide, 0.32 on. gold to the ton, 3 0% 
SilVer to  tlle ton;  strong oxide, 0.12 08.  gold to  the ton, 3.1 oz. silvcr to the ton, 

silver, 4.1 oz. to  the  ton ; lead, 0.6 per cent. ; zinc, 0.65 per.cent. : copper, 1.42 per  cent. ; arsenic, 
A composite  avcrage of seven samples,  mostly  sulphide,  assayed : Gold, 0.45 or,. to the ton ; 

13.25 Per  cent. . The  calculated  average  values  from  the  separate  assays of the  same  samples 
was : Gold, 0.52 0%. to the ton ; silver, 4.9 oz. to the ton. 

An analysis of a composite  sample  from  the No. 1 tunnel  gave : Silica, 2G.8 per  cent. : lime, 
0.6 per  cent.:  alumina, 10.7 per  cent. ; iron, 28.5 per  cent.:  sulphur, 14.5 per cent.;  arsenic, 
11.1 per cent. 

An analysis of a composite  sample  across  the " pay-ore " in  the No. 1 tunnel  crosscut  gave : 
Silica, 27 per  cent. : alumina, 5 per cent. ; magnesia, 0.4 per  cent. : iron, 27 per cent. ; lime, 0.8 

cent.;  antimony, 3.50 per cent. 
per  cent.;  sulphur, 8.8 per  cent.;  arsenic, 10.2 per  cent.; copper, 0.26 per  cent.; zinc, 0.5 per 

wide but low grade. The  best  values  are on the  foot-wall  side,  where 3.5 feet  assayed: Gold, 
South of the NO. 1 tunnel,  the N o .  2 is a Crosscut in which the vein, not  drifted on, is  rery 

0.30 oa. to  the  ton:  silver, 3.4 02. to the ton. A cut  across  the  full wi.dth of mineralization  in 
three Sections,  commencing at the foot.-wall  side, gave :- 

Width, 9 feet: Gold, 0.21 oz. to tho ton:  silver, 2.5 oz. to the ton. 
Width, 9 feet: Gold, 0.07 oz. to  the  ton; silver, 0.8 08. to  the  ton., 
Width, 9 feet : Gpld, 0.11 ox. to the  ton : silver, 3.2 05. to the ton. 

a t  Midge  creek, has a very attractive  showing of fair-grade  ore, of which  some 7,500 tons  are 
Summarizing  conditions,  the  property, 14 miles by trail  from the C!anadian.Pacific Railway 

sufficiently  dereloped betmen  the No. 1 tunnel  and  the  surface  to'be  classed as "probable ore." 
In  the old winze,  sunk GO feet  from  the No. 1 working,  water  prevented  an  inspection helow 
about 10 feet,  in  which  distancc  the  vein is going  down  strong. No information is recorded 
regarding  resnlts a t  the bottom of the winze. from  which,  according  to  report, a short  drift  was 
run.  From  observations Of the  present  vein-esposures  the  property  is  considered to have a 

extent of the ore-body, the  ralues  in  the  unaltered sulphides,  and  their  amenability  to economical 
reasonahle  chance of deTeloping into a large mine. The  important  factors  to consider are  thc 

liminary  testing. 
treatment.  Diamond-drilling  in  this  case  seems  to be the  most  advantageous  means of pre- 

I\IISCELLANEOUS DEPOSITS AND bCl'IVITIES. 

creek,  on  the  east  side of ICootenay lake,  discoveries  have heen made of quartz  stringers. con- 
These  include  the  following:  At  the Gold Queen, adjoining  the new llighway  south  of  Gray 

taining substantial gold values  associated  with  pyrite  and  chalcopyrite,  in  metamorphosed 
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calcareous  rocks  belonging  to  the  Hamill  series of late pre-Cambrian  age. A large  excavation 
was  made at the  base of the  bluffs by the  roadside  and a test  shipment of 1 ton  shipped  to  Trail. 
A sample of selected  ore  assayed: Gold, 2.15 oa. to  the  ton;  silver, 12.1 08. to the  ton: copper, 
6.96 per  cent.  The  rein  cnts  the  strike of the  formation at an  acute  angle  and  suhsidiary 
stringers of mineralization  extend  into  the  country-rock. 

connecting  the  tunnel-workings of the V5lpar5iso quartz  vein  with  the bench  above the  Gray 
Near  Ginols  Landing, TV. ]?rampton, of Trail,  and  associates  havc  constructed a long  chute 

Creel<-ICuskonooB highway,  and  some  construction  is  proceeding at the lower  terminal.  The 

Limited  (N.P.L.),  was  formed by interests  associated  mith  the  former company.  According to 
Valnwaiso is  part of the holdings of the  Sanca Mines, Limited,  and  recently  the  Canada  Smelters, 

a news  item  which  appeared  in  the  June Gth, 1031, issue of. the ll'estem Exa?niner, Calgary,  the 
new  company is a suhsidiary of the  Sanca  Nines,  Limited,  and  the  ostensible  purpose of the 

immediate  district,  in a Xace  furnace. N o  appreciable  tonnage of comluerciai  ore, Such a s  would 
" smelting"  venture  is  to  treat gold ore  from  the  latter company's  claims, and  custom  ores of the 

he  necessary  to  justify  initiation of any  kind of smelting, hon'ever limited  in scope, is known to 
exist  in  the  area at  the  present time.  The Valparaiso quartz  veins are large  and  strong,  hut 
where exposed in  the  granite  the  values  are considered too low .to he  profitably  worked. (For 
assays see Annual  Report  for 1927 under  "Associated  Xining  and  Milling Company.") If  these 
veins, however, could be traced  northerly  into  the  area of metamorphoscd  sediments, of late 
pre-Cambrian  age,  near  ABokli,(Goat)  creek, it is possible  some change  in  the  character of the 
mineralization  might occiu and  better  and  more  regular  ralues be found. 

probable that a substantial  expansion  in gold production  can  he  expected,  judging  from  the  new 
In  concluding  this  review of lode-gold deposits  in  the Nelson  Division, it Seems highly 

activities  being  iuitiated  and  the  renewed  interest  being  shown  in  long-dormant  partially 
explored  properties,  the  potentialities of which,  in  many  instances,  hare not been fully  realized. 

LARDEAU XISING DIT'ISION (ISCLUDING TIIE OLD  TROUT LAKE 
MINING DIVISION). 

Xost of the gold-bearing  deposits  in\this  area  are  reached  from  Camhdme,  Bergnson.  Trout 
Lake,  Poplar,  and  Gerrard.  Much  information  concerning  the geology of individual  gold 

' prospects  and  their  history  is  contained  in  the  Annual  Reports of this  Department,  notably by 
N. W. Emmens  in  the 11114 Report,  and  in Geological Survey of Canada Memoir 161, " Lardeau 
Map-area,"  where  the  general geology is described  by J. 1". Walker  and M. F. Bancroft,  and 

information  concerning  the  deposits  and  offers  constructive  suggestions  for  fnture  exploration. 
mineral-dcposits a re  discnssed by €1. 0. Gunning. This publication  summarizes much valuable 

Prom  the section  devoted to " Types of Mineral Deposits," the following  notes  from  Gunning's 
report  have been abstracted :- 

Xany of the  quartz  vcins of the  Lardeau  have heen  worked  for  their gold content  and a well- 
defined belt of this  type of deposit  extends  in a north-westerly  direction  along  the  strike of 
the  formation,  from  Cascade  creek,  near  Poplar, on the  south, to Stephney crcelc, tributary of 

developed about 1900 to 1010 and the $5 to $6 gold values  dereloped  were  too low t o  be  Commercial 
Sable  creek, a few  miles  north of Camhorne. In the Camborne  area  the  veins Were extensive17 

a t   tha t  time. The country-rocks of this  area,  which  are  argillaceous  and  earhonaceous  sediments 
varying  from  slates  to  graphitic  schists,  and  with  quartzitic  varieties of the  same,  are  assoriated 
with  greenstone  dykes  and  bands of chloritic  schists  roughly  intercalated  with  the  sediments. 
The ore-deposition is quite  similar  in  type  throughout  the  area,  the  predominating  type  being 
the quartz-filled fissures, mhich are  \vel1 developed along  shear-zones or series of fissure-zones in 
the country-rocks. The  veins  are  continuous  and well  defined  over  considerable  distanres. 
usually  have a greater  dig  than 45". and,  cutting  the  rocks at small  angles to their  strike,  are 
inineralieed  with  small  amounts of calcium-magnesinm-iron  carbonates,  the  gold T'alues nsnally 
being  found  either  in  the  free  state  or  associated  wit5  the  pyrite  mineralization  in  the  quartz 
vein-filling.  Near  Poplar  some gold is  found  associated  with  arsenopyrite.  Nany of the 
deposits  contain  sulphides of lead and nine in  association  with gold values  and  there is generally 
gradual  gradation  from  the  quartz-pyrite-gold  type of deposit to  the quart~-lead-ainc-pyrite-gold 
type of deposit. The gold values  vary  from a few  cents a ton  to $10 a ton  and more, many 
instances of considerably  higher  values  having been recorded in  the  past. 

are  altered  to a grey  carbonate  rock,  principally a calcium-iron-magnesium-carbonate  rock. in 
The  quartz reins  are  generally  associated  with the  greenstone  dykes,  which,  in  the  main, 
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the area of the Tein. In places  many  small  quartE  stringers  lead off from the main  vein  into 
the country-roclc,  Causing alteration and silicification of the mall-raclrs, and  i t   is  follnd that 
the gold values DTC rery  often  better RI th?. intersection of the  branch  veins  with the parent 
~ u a r t a  vein. This  point ,vas stresscd by 11. W .  Brock, who points out the  importancc of the 
intersections of these  smaller  ueius  with  the  larger  ones as the loci of ore-deposition and favour- 
able  points for  incrcased  values. 

mineralization  occurring as  irregular lenses and due  partly  to  replacement processes as well as 
In the  Cantborne area some of the quartz veins  replace  and alt.er  tlle  country-roclc, the 

to  the filling of fissures. Nuch alteration of the country-rock has  taken place in  the vicinity of 

a characteristic  feature  in  their  identification, 
the  veins,  the grey carbon:ltes  being  well dex!Ioped. These  altered rocks weather a rusty brown, 

The  distribution of values in  the  veins  is  quite  erratic,  but  the  average assays are  iow, as 
mill be  Seen in the fqlloming descriptions of the  propcrties.  The Uurni&re is  somewhat  different 
from  the  other  leads. In  this quartz Vein green  chromium  mica,  apgroaching  mariposite  in 
composition, has been quite  abundantly developed  .along seams and  fractures  in  the  quartz. 

quently  the mica has come to be recognized a s  a guide to good values. 
Gold v a l n c ~  are better  where this  mineral is  abundant than elsenlherc in  the vein  and conse- 

This  property,  near  Camborne, owned by the  Imperial  Development'Synrlicate, 

period,  according  to  information  attributed  to A. H. Gracey,  formerly  manager of the  property, 
tion  for  thirty-three  working  months hetween  1903 and 1907. During  this 

tllcre was treated a total of 30,895 tons,  from  which was reaovered $147,553.92, an average of 
$4.SR a ton. The  arerage  tailing loss during  this  period was 53 cents $1 ton, so that  the gross 
T'alUC of thc  ore  milled  amounted  to $5.09 a ton, shoving  an  extraction of 86.3 per  cent. of the 
valuable  lnetals  in  the ore. TVorl; was :lpparently  discontinued  because of the low grade of the 
ore. Xnch information is contained in  the Annvlal Report for  1914, incln(1ing a recapitulation 
of a rcport by 11. W. Broclc published  in  Gcological SurYey Summary Report for 1903. 

ings  which  aggregate 5,570 lineal feet,  including 3,130 feet of drifts, 2,000 feet of crosscuts, 375 
The above-mentioned  report, by Emmens,  includes a cross-section  diagram of the old worlc- 

feet of raises,  and IF, feet of shaft,  in  adWion  to  which  there are t .Wu glory-holes and  many 
open-cuts.  These  workings are  not  all accessible at  the  present time, hut  it  is  not supposed  t.hal 
any considerable  tonnage of quare& was left  which  could he extracted aL a profit. It is notice- 
able,  however, that in  several  cases  exploration was discontinued  when  the  lower  levcls  were 
cutering  favourable ore-zones in which  better  values  might be espectcd  from  the  results of 
stoning. dona above. 111 order to make a comprehensive exalnination bcfore futuro development 
plansaw18 be  considered,  some of the  lower  workings  should be  reopened and a lot of sampling 
done. 

E"*. of R'clson, was worked  from 1S99 to  190s  and  the  10-stamp  mill was in opera- 

The  adjoining Cholla. group. under  the  same  ownership,  is  also  described by N. W. Emmens 
in  the  Annual  Report  for 1914.  On this  property, very slightly developed, there  are  several 
quartz veins giring good gold assays in places.  The  adjacent Ouster-Criterion group  is also 
rlescrihed by 11. TV. Brock in Geological Survey  Sumlnnrs  Report for 1903 and by Bmmens in &he 
Annual  Report  for 1914;since when 110 appreciable mnomnt  of milling has occurred.  The fol- 
lowing cxtract  is  from  the  latter publication:- 

" No. 1 level cuts  the vein at a. depth of 100 feet below its outcrop,  and  approximately 1,000 
feet of drifting  has been done  here lipon what proved to hc a practically  continuous ore-shoot 
averaging  in  width  approxinlately 5 feet.  Retmeen this level  and  the  surface  some 14,000 tons 
of ore  mere  extracted,  yielding bullion to  the  value of  $52,169.42, or wit:hin a fraction of $3.75 
per ton." 

At  this  properly, on blenhinick  creek, C.  Menhinick, of Victoria,  ,spent  the 
Goldfinch. season in reconditioning  the old worldngs  preliminary  to  investigation. It is 

. described  under "Camborne Group"  hy R. I\'. Urock in  Geological Survey of 

Report  for 1914, together  with the  adjoining lndepcndence group. The  reports on both  properties 
Canada  Summary  Report for 1903, and by X.  W. Emmens  under '' Goldflmh '' in  the  Snnual 

should  be  read  in  conjunction. Concluding his  report on the Goldfinch, Emmens says:- 

"From  what  can  he seen, there is no verificati.on of the  existence of, a commercial  ore-body 
in  this  portion of the ground, but  the  face of the lower adit is very close to the line of the 

. 
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Indenendenoe, and if it was continued until it cut  the  ‘big  vein‘  in  that  property  might  uncover 
an  ore-body of considerable  value.” 

Information  concerning  the  following gold prospects  in  the  vicinity of Camborne is included 
in Geological Survey of Canada  Memoir  161  and  in  the  Annual  Report  for 1914: Luclcy Jaolo, 

.logical  publication  mentioned,  says :- 
Red Horse, BurniSre, and Silver Dollar. Regarding  the BwniBa ,  H. C. Gunning,  in  the Geo- 

interesting  property.  Messrs.  Cory  and  Stanley  Menhinick, of CaNbOrne, are  the  owners. A vein 
“The  Burnidre, near  the  headwaters of Scott  creek,  in  beautiful  grassy  uplands, is an 

of white  quarts,  up  to 5 feet  wide,  strikes  about N. 55“ W., cutting a greenstone  dyke.  The  dyke 

chromium  mica,  The  quarts  is  Nuch  fractured  and  along  many of the  fractures  the  same mica. 
has been altered’  to grey, rusty  weathering  carbonate  rock  and  contains  considerable  green 

which  approaches  maripasite  in  composition,  has been developed. Free gold is visible in places 
in  the vein  and  very  small,  irregularly  distributed  quantities OP galena,  chalcopyrite,  and  grey 
copper. The gold is in  many  cases  Somewhat  concentrated  in  fractured  areas  where  the  green 
chromium  mica is abundant,  and  accordingly  that  mineral  bas come to be recognized as an  
indicator of gold  values. Faults  cut  across  the vein,  and  one  section,  about 40 feet long, has 

been traced  for  about 400 feet.  Two  short  adits  have been driven  to  encounter it at shallow 
been offset 15 feet or more to  the  north-east.  The  vein is well  exposed on  the  surface  and has 

depths.” 
Describing  the histor37 of the  area,  Gunning  says : “ The  history of the gold camp is a sad 

one. Much money has been spent  and  little  obtained  in  return.  The Eva had all the  appear- 
ances of developing into a steady  producer,  but $5 or $6 ore  proved too low grade  to be proEtable. 
In justice  to  the  district it must be said that many of the  properties  have  hardly  had a fair  trial. 
Oreroptimism  and  lack of engineering  and  mining  knowledge  seem to  have played too important 
a  part  in  the developments.  Under  skilled  inanagement a different  story would have been 
written.” 

Among other  properties  described  in  this  publication is  the Teddy Glacier, where  the  ore 
contains  appreciable gold Values associated  Nith  pyrite,  argentiferous  galena,  and  sphalerite. 
This  property is also  described  fully  in  the 1925 and  other  Annual  Reports. 

Since  Memoir 161, “Lardeau  Maparea,”  was published  in 1929 only a small  amount of 
shallow  tunnelling  has been done below the  showings  under the general  direction of A. S. 
McCulloch, of Vancouver,  and C. E. Bush, of Detroit. 

Other  silver-lead-zinc  deposits  containing  appreciable gold values  in  the  vicinity of Camborne 
include  the Beatrice at the  head of the  East  fork of Mohawk  creek.  Concluding  his  description 
of this  property  in  Memoir 161, Gunning  says:- 

mines and the  mineralization is similar to  that  found  on them; Much  work  has been done  on 

“ The Beatrice is on  the  same belt of sediments as the SiZver Cup, Nettie L., and Trm Pisssre 

the  propertr. SiWer values  are excellent  and  the  mineralization is sn5ciently  strong  to  justify 
a careful  examination of the  workings  with a view to  ascertaining  the possibilities of the 
property.” 

In  the  area  tributary to  Ferguson  and  Trout  lake past gold  production has chiefly  been 
from  silver-lead-zinc  deposits, of which  the Silver Cun has  been  the  largest  example.,  Between 
1893 and 1915 some 9,600 tons of sorted  ore  was  shipped, of an  approximate  average  value  of: 
Gold, 0.3 02. to  the  ton:  silver, 150 02. to  the  ton:  lead, 30. per  cent.:  Nith  small  amounts of 
zinc  and  copper. In 1904 and 190-2 about 10,000 tons of milling-ore was  trammed  to  the  reduc- 

combining concentration,  chloridization,  and amalgamation,  was  not a success, the  tailing  losses 
tion-works of the  Ferguson  Mines,  Limited, at 5-Mile. This  plant,  long  since destroyed by tire, 

being  very  high. The  mine  was  developed  on  twelve  levels~ by some 2% miles of underground 
’ .~ workings.  Below No. 7 level,  the  lowest  adit  Norking,  the  Nine is flooded. Much  information 

concerning the Silver C u p  is contained  in  the  Annual  Reports  for 1903,  1904, 1914, and in Geo- 
logical  Survey  Memoir 161. In  the  last mentioned,  under  the  heading of “ VerGcal  Extent of 
the  Ore Deposits,” Gunning  says :- 

‘‘In a district  where  little  deep  mining  has been done  the  evidence  bearing  on  the  vertical 
extent of the  oredeposits is necassarily  meagre.  The  fact  that  ore-deposits  occur  throughout 
the  Lardeau  from  the  tops of themountains  to  the  bottoms of the valleys  does  not  indicate that 
individual  ore-bodies  should  persist  through  similar  vertical  ranges. 

. .  
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veins  on that  property  have been developed to a depth of about 1,200 feet below the OUtCrOPS. 
“The Silver Cup mine is the chief property on  which  deep  exploration has been done. The 

Unfortunately  the  lower 500 feet of the  mine  is now flooded. It is  reported,  however,  that 
commercial ore  was  encountered  in  the  lower levels. It is known tha t  good ore  continued to 
700 feet below the  outcrops,  and  from  the  plans of the mine-workings  one  may  safely  conclude 
that  it  persisted  to~greater depths. A t  the  surface on the Silver Cup and  adjoining  claims the 
veins  nearly  parallel  the  strike of the  formation,  cutting  across it at  very  small  angles,  and 
occnr in a sone of fracturing  and  shearing.  This zone strikes  north-west  down  the  hillside, 
from  an  elevation of  7,000 feet at the Frce Coinage to 4,700 feet a t  the Yuill claim in  the  bottom 
of Cup  creek.  Between  the  two  elevations,  veins  in  the zone have been  developed  on the Silver 

Free Coinage to the Yuill are  on the same  lead,  they a re  certainly  in the  same zone of mineral- 
Cup, Sunshiue, and Towser claims. Although it cannot be said  that all the  showings from  the 

ization.  Although the  deposits so f a r  developed at the lower elevations-on the Towser and 
Yuill claims-are not as extensive as those  encountered  in  the  upper  workings of the Silver Cup 
mine, yet  they  are by no  means  unimportant,  and,  what  is  more  important,  the  type of mineral- 
iaation is practically  identical.  The  silver  values at  the Yuill and Totoser are  apparently equally 
as good asthose  at  the  higher elevations. The  horizontal  distance  between  the  upper  and  lower 
showings is  about 4,500 feet. The above facts  naturally  do  not  indicate  that  there is continuous 
mineralization  in  the Silver Cup zone  between the  limits  obserred.  They  do  support  the expec- 

The  type of mineral-deposit to which the Silver C%p belongs is such  that.  thc  ore-bodies  may be 
tation  that ore-bodies similar  to  those  already developed mas occur  between the  limits observed. 

expected to be quite  erratic  in size  and  distribution  in  the  mineralieed zone.” 
On subsequent  pages  the Free Coinaire, Towser, and Yzcill claims,  adjacent to the Silver Cup. 

and  containing  similar  but  less developed  deposits a rc  described. I n  conclliding his discussion 
on the Free Coinage, Gunning  says : “ The  property is of potehtial  value  in  that it should  contain 
any  south-easterly  Continuation of the Silver C f c p  ore-bodies.” I n  considering  possible future 
production of gold, associated  with  high  silver  values,  the area containing  these  properties 
cannot be overlooked. It mnst be  remembered that  the Silver Cup reduction-works a t  &Nile 
was  installed  before  the  oil-flotation  process  had been successfnlly  introllnced as   an  economical 
method  for  the  separation  and  recovery of metals,  and  the  failure of the  unsuitable  plant  no 
doubt  discouraged  further  exploration.  The Nettie L. and Ajax, formerly  operated  in  conjunc- 
tion  with  the Silver Cup, also  contained gold valnes  associated  with sih‘er-lead-zinc  veins. It is 
reported  that  on  the Ajax some of the  quartz,  mineralized  withzdark-brown  sphalerite,  pyrite, 

and  in this connection the geological  discussion by Gunning in Memoir 161 is of value. The -4ja.a; 
and  galena,  assayed $100 a ton  in gold. The h’ettie L .  needs exploration to  find new ore-bodies 

workings  arc  not  in condition  pernlitting  detailed  examination.  Bornler  descriptions Of the 
A‘ettie L. and Ajax are  contained  in Geological Survey of Canada  Report  for 1903 and  in  the 
Annual  Reports  for 1903 and 1914. When  these  properties and the Bilver Cup were operated 
the  smelter  penalty on  zinc  no  doubt  contributed to the  discontinuation of exploration on deposits 

values  was  discarded on the dumps. 
such a s  those  mentioned  above  and  much zinclcy material  containing  appreciable gold and  silver 

gold  values,  include  the C?omwell and  the I.X.L.,  both  on  the  North  fork of Brown  creelc; ,the 
Prospects  tributary  to  Trout  lake  and  Ferguson,  the  ores of which are  interesting  for  their 

Triune on Triune  creek;  the U & I ,  OBnsayan, Foggy Day, Alpine, all reached from  Trout Lalce; 
the Oplkir Lade on Gainer  creek;  the JIagnet and Wavbe, Mobas, Fidelity, Golden Crown, and 
Bonanza, the  last five being  reached  from  Gerrard.  These  have all been d.escribed in  past  Annual 
Reports  and  in G.S.C. Memoir 161. From  this last-mentioned  publication the following  notes on 
the I.X.L. have been made:  The I.X.L. is on  the  north Side  of the  North  fork of Brown  creek, 

Mr. IIanson  and  associates, of Trout La.ke, own the property. 
on the second draw  east of the Cronzluell cabin, a t  an  elcvation betwcen 6,000 and 7,000 feet. 

A narrow  but  quite  persistent  quartz vein in  calc-schist has been  develop& by three  adit- 
levels a t  this property. In  the  upper level  galena,  pyrite,  sphalerite  mineralization is developell 
over a width of 6 inches  and  more,  with  an  apparent  concentration of values  where  the flat. 
dipping  main  vein  is  met by  steeper-dil)ping  quartz-filled  cross-veins  which  closely  parallel the 
strike of the  schists.  Similar  conditions  exist on the Cj-foot long intermediate level.  70 feet 
below, and a shoot of ore 18 inches  wide  and 30 feet long is exposed. .4t the  lowest  adit-level, 
130 feet  down  the  hill,  the  vein  follows  along a shear-sone  in  the  grey  talc-schists  and  the 

8 
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inner GO feet of the  190-foot  tunnel is mineralized  with  galena,  pyrite,  zinc-hlende,  grey  copper, 

length.  Samples  taken by Emmens  from  the  lower  tunnel  across a 12-  to lS.inch face  assayed 
and  some  chalcopyrite,  the  ore-shoot Showing an  arerage  width of 1s inches’for  this GO-foot 

1.46 oil. gold and  12 ob. silver. 
H. 0. Gunning  sums  up  his  report  with  the  statement that  “as a smail  property  the I .Z.L.  

shows  considerable  promise  and  certainly  deserves  more development-woric.’i 

notably  in  those for 1903 and 1914, in Geological  Survey of Canada  Summary  Reports  for 1903 
Gold prospects  in  the  Poplar Creels section are described in  numerous  past  Annual  Reports, 

and 1907, and  in  Memoir 1G1. For  many  years  there  has been Only minor  intermittent  activit.y 
in this camp,  and  in  1931  work  was contined to  prospecting’.carried on with a few men’ by 

situated on the  divide  between  Poplar  and  Cascade  creeks. 
W. Applegate  and  associates, of Calgary, at the Snowstorm and  adjacent  gold-qnartz  claims 

I n  1903  the  finding of spectacular gold quarb,  notably at the Luc7621 Jack, led  to  considerahle 
staking  and  esploration of a superficial  character. 

A  description of the h c k u  Jnclc by H. C. Gunning  in Memoir 161, G.S.C., is as follows,:- 
“Ou the Luck21 Jack property  carbonaceous  schists  and  dykes of greenstone are  cnt by 

quartz veins. The igneous  rock is  generally  fine-grained  and  massive  and  most of the veins  in 
it follom  joints  and are more  persistent  than  in  the  sediments.  Pyrite  is  widely  disseminated 
through  the rocks. Shearing  has  produced  schists from parts of thc  intrusives. 

pyrite  and  arsenopyrite. 
‘‘ In  the  upper  adit a 2-foot vein  follows a joint  in  the  greenstone  and is mineralized  with 

‘I One of the  nnmerous  open-cuts  shows a quartz vein,  in  places 3 feet  wide,  in  the  greenstone. 
It has heen followed  down  to  where it enters  the  underlying  carbonaceous  schists. In   the latter 

obtained by panning  the  schists: 
it pinches  to  4  inches  and is very  irregular.  Pyrite  and  arsenopyrite  are  present ; gold may be 

stone.  Free gold  occurs  in Some of the  iron  oxide  in  the  quartz. A sample of the  ana&  stringer 
“ A  short  adit at the  foot of the hill exposes a small,  osidized  quartz  stringer  in  the  green- 

assayed 4.22 cz. of gold  per ton. 

veins  seem to he somewhat  higher  grade  than  the  larger.  There  is  not  snacient  mineralized 
“The  quartz veins are  ilumerous  and  contain  values at irregular  intervals.  The  smaller 

quartz developed  to  warrant  mining  operations. A sample  of,  altered  greenstone  immediately 
adjoining  the  auriferous  vein of the  short  adit  at  ttie  foot of the  hill  was  taken.  The  rock 
contained some  fine qnartz  stringers  and a little  disseminated  prrite.  The  assay  returned no 
gold values. A second sample of the  massive  greenstone  containing a little  pyrite,  from  near 
the  upper  adit,  also  proved  to  carry  no  values. 

“The  gold evidently  occnrs  in  irregular  pockets  in Some  of the  quartz  veins,  either  associated 
with  pyrite  and  arsenopyrite  or as the  native  metal. Broclc remarks  that  ‘even  with  the eye 

sulphide  leaves  free gold. The  junctions of tluarts  veins  are  favourable  places  for good values. 
a large  quantity of free gold can be seen  in the  arsenopyrite.‘  Oxidation  and  leaching of the 

The  mineralization  has  not  extended  into  the  country-rock  to  any  perceptible  degree.  The 
panning of free gold from  oxidized  schists  in  the  vicinity  has  led  to  much  optimistic  talk. 
AS far   as  could he ascertained,  the gold in  the  schists  has  been  set  free  by  oxidation  and 
leaching of the  Sulphides  containing it. The cololil’s are exceedingly  fine,  many  being  barely 
visible  to  the  naked  eye:  such  may he obtained by panning  material  that would assay only a 
very  few  cents  per  ton.” 

“ The  arsenopyrite-hearing country-rock,  which in places at least is auriferous, has  not  yet been 
In Geological  Survey of Canada  Summary  Report for 1907, page 85, R. 13’. Brock 8ays: 

systematically  prospected, so there  is  still a possibility that  somewhere it mas he  found to  be  of 
pay  grade.” No attempt  has since  heen  made  to  investigate  the  possibility  suggested,  exploration 
having heen  confined  to quartz veins  in  which  gold  values, below the  occasional  rich  outcrops, 
were  not  found  to  persist  or  were  found  to  he too spotty. In some cases  the  quartz occurred  in 
typical  gash-veins,  terminating  abruptly at shallow  depth. 

In concluding  these  notes  on  the  Lardean  Dirision,  one is impressed  with  the  lack of system 
and  co-ordinated  effort  in  past  exploration.  There  seems  to  he  ‘little  doubt  that,  in  many 

.premature  discontinuation of development. 
instances,  properties  were  exploited for the  personal  benefit of individuals  with  consequent 
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SLOGAN AND SLOGAN CITY MINING DIVISIONS. 

the Geological Survey of Canada, 1925, Par t  A. Gold values are associaterl in some cases  with 
The geology of the Slocan  camp is summarized by C. E. C a i k  in  the Summary Report of. 

the " dry " silver ores of the Slocan, this  term being  generally  applied  to  quartz  veins  or  veins 
in which the  predominating  gangue  is  quartz.  The chief ralues  in  ores of this  type  are  usually 
in  silver,  with  subordinate  lead  and  zinc  and  sometimes gold. In  such  deposits  the  mineralira- 
tion commonly includes  pyrite  and  grey copper associated  with  galena,  and  may  contain  native 
silver,  argentite,  ruby  silver,  chalcopyrite,  and  pyrrhotite  in  various  combinations. 

In  the Slocan  Mining  Division  properties  containing  ores in  which gold values are  nn 
important  constituent  include  the  following: dloZl?/ Hzcglzes, on  Slocan  Lake,  where  fissure-veins 

Canada  Summary  Report, 1925, Par t   A)  ; Mottiitck, near New Denver,  quartz  vein  cutting  rocks 
cut  granitic  rocks  (refer  to  Annual  Reports, 1904,  1922 to 1929, inclusire, Geological Survey of 

of Slocan  series  (Annual  Reports, 1904 and 1020) : Capella, near New Denver, quartz vein in 
granite  (Annual  Report  for 1904) : Monitor, a t  Three  Forks,  fissure  cntting  rocks of Slocan 
series  (Annual  Reports, 1904.  1926,  1929, and  Summary  Report, G.S.C., :l925, Part   A).   The 
L.H. property at the  head of 8-Mile creek  is  the  only  straight gold property  in  the  Slocan 
Division. It is described  by M. F. Bancroft  in Geological Surrey of Canada  Summary  Report, 
1917, Part'B,  from  which  the following  exoerpts  are  taken:- 

'' The roof remnant on the  headwater? of %Mile creek  embraces a comlller of igneous  rocks 
surrounded by granite. It extends 3 miles  north-east  and s0ut.h-Nest and  has a maximum  width 
of 1 mile. The L.H. is located on the  north-west  margin of this elliptical-shaped area. 

jointing. This zone strikes SO" (mag.)  and  dips 55' north-east. An abundance of quarts 
The  sulphides  are  in a zone, varying  from 20 to  40 feet  in  width,  which  follows  the  master- 

stringers  prevails  in  the ore-bodies and  furnishes  guides  to  the  same.  The  ore-bodies developed 
by the L.I€. workings  vary'from 8 to 30 feet  in  length  and  the  boundaries  are  not well  defined. 

smaller zones parallcling  the  main  one  in  Nhich  the  underground  development-work  has been 
The Ditch  of the ore-shoots  appears to  hc! the  north-east.  Snrface  indications  point  to  other 

done. 

rock. I t   i s  reported  that  quartz  stringers carrying.  visible  native gold have been found on a 
" The  ore  consists of pyrrhotite,  pyrite,  arsenopyrite,  and  quarts  and  the  gangue  is  country- 

near-by  property,  cutting  this  set of rocks. Small  stringers of native  arsenic  and  calcite  occur 
in  the ore-body near  the  mouth of tunnel No. 1. The  native  arsenic is tin-white on fresh  fracture 
and  tarnishes  to a dull  grey.  The gold values  obtained  in  the  direrent  ore-bodies are  not 
uniform." 

bodics form  and  are localized where  temperature  and pressure conditions are  fnvourahle for 
Jilineraliration at depth in n contact-metamorphic deposit is difficult t o  judge.  The ore- 

a concentration of the  minerals.  The L.H. is a low-grade  gold-deposit tha t  will  require  the 
outlay of considerable  capital  to  handle  the  ore  in  quantity. If workable  ore-bodies are  found 
on the level of  No. 3 tunnel a fairly  larxe  tonnage  might  he  assumed. A mill-site has been 
chosen  below the  property on  one of the  branches of Verey  (&Mile)  creek. Also refer  to com- 
prehensive  description  in  Report of the  Minister of Mines for 1915. 

Bayonme.* exploration  work at  some of the  small  quarts-filled  fissures  which  occur  in  the 
During  the  past  year A. Jnrvis, of Silverton,  did  considerable  prospecting  an& 

granitic  rocks  to  the  south of Stlverton.  The  first  part of the  season  he  spent 
a t   the  Raflonne, situated  about 1 mile went down the mountain-slope  from  the L.I i .  property, 
where a G-inch quarts-filled  fissure  in  granite  carrying  values  in gold and  silver  was  explored 
along a length of 160  feet by open-cuts  and a short  crosscnt  adit.  The  values of several  samples 
taken showed  only  Small values  in gold and  work  was  discontinued in this  section,  to  he  carried 
on at   the  Little Daisu group of claims,  sit:uated about a  mile farther Soutll and at an  elevation 
of 3,700 feet above  sea-level. 

Little Daisy.* of Silverton, the  narrow  quarts  fissure-rein  in the coarse  feldspathic  granite 
At the Little Daisg group of four claims,  owned by  A. JarPis  and H., Almin, 

by underground  drifting for about 200 feet.  At  placesin  the  vein,  notahly  near  the portal of the 
country-rock has been traced  along  the  surface  for  several  hundred  feet  and 

tunnel,  the  quartz is banded  and  well  mineralized  across 3 to G inchos  width  with  pyrite  carrying 
gold  values. A shipment of 3 tons of sorted  ore  from a small  stope  mined iil the  portal  section of 
the vein  returned  the  owners  about $67 a  ton net.  Samples  taken  in  the  stope  and  across  the  vein 
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at various  places  along  its  surface  exposure  indicate  values  averaging  about $15 a ton  in gold. 
The vein is  persistent,  uniform  in  width,  strike,  and  dip,  and  suitable  for  leasing  activities. 

area of granitic  rocks  (Nelson  granite)  extending  southerly  and  south-easterly  from  Silverton 
In   t he  Slocan  City  Mining  Division  the '' dry " ores are chiefly  con6ned to the very  large 

leasing  and  individual  activities.  Farther  south,  on  Lemon  creek,  nnmerous  gold-quartz  veins 
and  including  Springer creel;, where  mining of recent  years  has been limited  to  small-scale 

have been worked in  the past,  and in one  case, at the Chapleau and Kilo, with a small  stamp-mill. 

Gold Stream.* small  tributary of Chapleau  creek of the  same  game, is owned by George 
This  group,  consisting of six claims, situated  at 5,300 feet  elevation  on  the 

to  the  north-east of the Iiilo and consist of several  open-cuts on either  side of the  small 
Stoll,  George  Soucey, and associates. The  workings are about  half a  mile 

stream-bed. A length of 65 feet  along  the  surface of a nnrroN  quartz  vein  in  the'granite rock. 
of the  area has been opened up hy the  owners  during  the  past  year  and  some  attractive  values 
in gold have been obtained.  When the  property  was  visited  early  in 1931 the vein as exposed 
NBS from F to  16 inches  wide  and  had been stripped  in two places  for  short  lengths.  Four 
samples  were  taken  and  the  results  were as follows :- 

Sample  Deseriotion. 
I_______ "~ ~ 

Several  channel SalllpieS across 12 inches of oxidized quarts vein in the Test 

Sample across 18 inelm of quarts vein in the west open-cut on portion of vein 

Os. to  Ton. On. to Ton. 

.......................................................................................................................... oyen-cut 0.24 0.36 

................................................................... 
Sanlple 8~1.089 several Sections of a 6-inch quarts Vein eswsed in the east open- 

contalning  less oxide  than sample XboYe 0.10 0.50 - 
cut to  the east of the cIcc k-be rl ................................................................................. I 0.70. 1 0.76 

made,  include  the Howard P?'aotion, Xeteor, both  described in  the  Annual  Reports  for 1904 and 
Dry gold-silver  ore  properties on Springer  creek,  from  which  some past production has been 

1919, Daf,tolz, and EueRing Star. With  the  esception of prospecting  done by claim-owners, the 
only  activity  which  occurred  on  this creel; during 1931 was at the Meteor, where C. Lunstrom 
and W. Boisvert,  both of Slocan  City, started  leasing  in  the  fall. Past production  figures  from 
this  property  are  not at hand,  hut it is roughly  estimated  that 1,200 tons of sorted  ore has been 
shipped o f ' a  gross  value of $100,000. The  average  assass of such  material  would be about: 

four ore-shoots  on  fir^ adit-levels  and tNO intermediate levels, partially  developing  the  vein, 
Silver, 100 oz. to  the  ton; gold, 0.8 oz. to  the ton. The  ore was extracted  from  small  stopes  in 

which is much broken by faults,  for 380 feet helow its apes. The  property is consiaered to  have 
good leasing  possibilities,  but  would  not  stand  much  overhead i n  company  operation. 

Slocan  City,  have  carried on intermittent  exploratory work. ,From  the Evening Star, owned  by 
At  the Dlk, a similar  but less explored  prospect  in  the  vicinity, P. Brnin  and R. Bruin, of 

the  Hugh  Sllthcrland  Estate, of Winnipeg,  some  car-loads of high-grade  silver-gold ore were 
shipped  many  years  ago  from  workings off a 100-foot, 70", 'incline  shaft.  This is not  safely 
accessible  now  Nithout a rape.  ReloN the  shaft a tunnel  comprising  some 450 feet of work 
includes  some  drifting  towards  the  shaft,  which  was  discontinued  before  reaching  the objective. 
At  the  inner  end of the  tunnel-drift  the  rein is 10 inches'widedn  the  roof,  but  narrows  down  to 

some  lightly disseminated  silver sulphides.  The prevailing  country-rock, as a t  the Meteor, is a 
a few inches at the floor-level. The  gangua  is quartz  mineralized  with streaks of pyrite  and 

coarsely  feldspathic  granite. At the  top of the  Shaft  the  vein,  consists of three  bands of quartz, 
being, from  foot-wall ,to hanging-wall, 8, F, and 6 inches  wide  respectively,  with  partings of 
granite 20 and 34 inches  wide. The  centre  band is apparently  the  high-grade  pay-streak.  the 
mineralization  being  similar  in  appearance  to  the  face of the  drift below, from  which a sample 
representing  selected  material  assayed: Gold, 0.97 oz. to  the' tgn;  silrer, 355.4 0%. to  the ton. 
A small  quantity of similar ore can be found  around  the  portal of the lower  tunnel. The 
property  was  visited  in conne@ion with a proposed  leasing  activity  which  did  not  materialize, 
the  lease  being  refused. 

There  are  numerous  other  prospects  in  the  same  general  formation on Enterprise  (lo-hfile) 
creek, the  northerly  forks of Lemon creek,  and at the  head of Lemon  creek, in  which  the  quarts 
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veins  contain  auriferous  pyrite  and  silver  snlphides. I n  most  cases  the  exploration  done  has 
been very  limited  and  shallow.  Descriptions of the Kilo and ChapleaU gold-quartz  veins on 
Lemon  creek are  contained  in  the  Annual  Report  for 1904. A small  tonnage  from  both  properties 
was  treated at the Ghapleau mill, hut  the  activity  seems  to  have heen short-lived  and  there  has 
been no  mention of these  properties  since 1905. The  adjacent  district  contains  numerous 
auriferous  quartz veins,  mostly small, on which only a small  amount of shallow  work  has  heen 
done.  likom a general  survey of the  camp  containing  the silver-gold and gold  ores, the  impres- 

for careful  and  skilful  individual work,  both in the  mining  and  folloming-up of the ore-bodies, a 
sion  was  farmed  that  the  district should  prove to he  one  of.smal1,  high-grade  properties,  calling 

class of mining  particularly  adapted to the  “leasing”  system of working,  since by this  system 
the success of the undertalcing is dependent on constant  personal  attention of the  miner  to  follow 
up  the  least  indications,  which  might be  overlooked hy one not  always  actually  in  contact  with 

number of small  producers  rather  than by company  management on a large scale. It i s  possible, 
the  work.  If  the  district’is  to  he  successfully developed, this  should be  achieved  by a large 

however, that  exceptions  will  occur‘and  larger  deposits  found  which  might  warrant  separate 
milling  plants. 

,AINSWORT.[I  MINING  DIVISION. 

Gold production in  this’Division has’bcen  unimportant a s  compared  with  the  large aggregate 
production of Silver, lead,  and zinc.  Gold-hearing  veins O C C ~  in  several widely  separated 
localities,  including  the  granite  country  drained by Kcen  (South  fork of Iiaslo) creek  and 
Woodbury creek;  the  Kaslo  volcanica‘ea  north-east of the IZaslo-Nalcusp branch of the Cana- 
dian  Pacific  Railway;  and  in  the vicinit.y of ITall  crccli, a txihntary of tbr npper  Duncan  river, 
where  the  formation  consists of metamorphosed  sediments helonging to the  Hamill  series of late 
pre-Cambrian age.  Commencing at this  northcrn  estremity of the Division, the only  gold 
prospect to have been developed to  any  appreciable  extent is the Eed Elephant, owned  by 
H. McKay and J. W. Power, of Iiaslo.  Devclopment  consists of a 70-foot shaft  and  an  adit- 
tunncl  over 200 feet long, in  addition  to open-cuts. The  property is described  hy H. C. Gunning 
in  Xemoir 1G1, Geological Survey of Canada,  from  which  the  following  cscerpts  are  taken:- 

“The’property  lies a short  distance east of the so-called  Lime  dyke..  The  underlying  rocks 

stoncs.  The  scdiments are  greatly  contorted  and  are  sheared  in places. hut  on  the  average 
a re  a Scries of dull  grey,  argillaceous  and  black  carbonaceous  schists 174th interbedded  lime- 

strike  about N. 20’ 7V. and  dip steeply  west. 
“The  main mone  of mineralization  trends a little  east of north,  hut is very  irregnlar. 

Numerous  quartz  stringers  are  present  and  much of the rock is more or less silicified.  Some 

limestone  by  shearing  and  alteration. A few  copper-Stains Were ohserved. 
si1Yel“grcy schists are exposed near t.he face  and  have  probably been developed from  impure 

“The  ore  has  formed by replacement,  along a zone trending  east of north, of the  schists hy 
silica  and  pyrite,  with  minor  amounts .of chalcopyrite. The  mineralization in part  follows the 
strike of the  sediments,  pErticuIarl7 ~ h w e  the  Schists’have been sheared  against  the  more 
massire  limestone-hands.  Subsequent  oxidation  has almost.  completely Aecomposed the  pyrite, 
leaving a honeycombed  siliccous mass  that  carries much  limonite and Talues in  free gold. The 
dcpth  to  which  oxidation  extends is an important  question, a s  it is not linomn whether gold will 
occur free  in  the  unosidized  portions of the deposit.” 

On Cascade  creek,  south of Poplar, g01.d values,  associated  with  iron,  lead,  and  %inc  sulphides, 
are found  in  numerous  quartz veins.  Most of these  have only  heen slightly  explored  on  the 
surface,  the  only one to  have been developed underground t.0 any  extent being the White  Eagle, 

ated  with hea7.y sulphide  ore  with a suhstantial  lead  and zinc contcnt. Work has been discon- 
described in the Annual  Reports  for 1028, 1929, and 1930. The best gold Yalues here  are associ- 

tinued by the Keene  Mountain Gold and  Silver  Xines,  Limited, of Calgary,,  pending  better  metal 
prices. In  the  adjoining  area, known as ‘’ Silver  Park,” numerous  shallow  diggings of former 
years  expose  quartz veins,  some of Which gire  fair gold assays  associated  with  lightly  dissem- 
inated  iron,  lead,  and  zinc  suiphides.  This  section,  containing  widespread  mineralization of this 
character,  deserves  systematic  investigation. It is in  the  same  general  formation,  the  Lardeau 
series  (su$division of the  Windermere  formation of late pre-Cambrian  age),  as  the previously 
described  deposits of the  Lardeau Mining  Division.and  adjacent  to  intrusive  granitic  stocks’of 
the  ICuskanas Batholith.  Morth-west of Kaslo  the  greenstones of the  K~tslo volcanics are  the 
. country-rock of some  gold-quartz  veins,  including the Phoeniz, on which  some  exploration  was 



118 BUREAU OF MINES. 

carried  out a few  years  ago by the Consolidated  Mining  and  Smelting Company, the  option 

are  in some cases  contained  in  quart.2  veins,  carrying  silver,  lead,  and  zinc as their  more 
subsequently  having been relinquished. On Keen creel; (South  fork of Kaslo  creek) gold values 

important  constituents,  as at the Bismerlc, in  rocks of the  Slocan  series. I n  1928 some explora- 
tion  was  carried  on at this  property,  which N ~ S  described in the  Annual  Report  for 1904, by  the 

Silver Beer, where  Frank  Helme, of Kaslo,  and  partner  have been continuing  exploration at the 
Consolidated  Mining  and  Smelting  Company,  which  subsequently  dropped its option.  At  the 

primarily a silver  property,  lead  and  zinc  being  present  in  minor  amounts.  The  formation is 
south  end of the  property, gold values  are  reported  to  have been  encountered  recently. .This is 

granitic  rocks  which  contain  the  auriferolls  quartz  veins of the Jolcer, about  which  little is 
composed of rocks of the  Slocan  series,  which,  not far  to  the  Test, give  way  to a large  area of 

knqwn,  the old workings  being  badly  caved. 

WOODBURY CREEK  AREA.* 

but at one or two of the  properties  in  the  upper  section of the  Woodbury Greek area gold  occurs 
The Slocan is generally  considered  purely as a silver-lead-%inc  camp,  and  such it rightly is, 

along with the sulphide  ores  in  sufficient  quantity t o  he  worth  mentioning  in  this  bulletin  on 
lode-gold  deposits. Particular  reference is made  to a small  group of 'small  properties  which  have 

contact with the  argillaeeous  shales,  slates,  and  quartzites of the  Siocan  sedimentary  series. 
been staked  and  explored  to a limited  extent  in  the  granitic  hatholith  area  to  the  south of its 

Here quart?. veins  carrying  galena,  tetrahedrite  in  small  amount,  zinc  sulphide,  and  pyrite,  etc., 
are  found to  contain goid values  which  vary  between 10 to 50 cents  and  up as high as $30 and 
more  to  the  ton  over  widths of as much as 5 feet. As .yet  the  lengths of vein  exposed hy explora- 
tion  are  short,  but  the occurrence of Such good gold values  in  conjunctioa  with  silver-lead-zinc 
values is worthy of further  investigation  and  indicate an  area  in  which  further  development 
may  prove  up  small  properties of merit. 

The Scrn.nton, Pontim (includes  the Tocumseh), and SiInrise groups, com- 

Swanton prising  in  all  thirteen  claims  and  covering  an  area of 480 to 500 acres  on 

Consolidated I'ontiac creek, are  controlled by the  Scranton Consolidated  Mining  Company, 

Mining including  Hon. J. D. Chaplin, C.  F. Caldwell, T. Doyle, and J. Henry 
of Portland, Oregon. The  various  owners of the  three  groups of claims, 

(deceased),  have,  through  the  efforts of C. F. Caldwell  and C. J. Bailer,  given 
the Company an  option tn  purchase  the  various  properties.  The  Scranton  Consolidated  Company 
is incorporated  for 650,000 shares of $1 par  value  stock,  divided  into 500,000 shares of "A," 
voting Stock, and 150,000 shares of "B," non-voting  stock. The  company  is  selling  the  class 

C. 0. Boyer is president, F. Olson is treasurer,  and  Wm.  Shenker  is  secretary  and  attorney,  and 
" B " stock  and  giving a bonus of one  share of " A '' stock  with  each  share of " B " stock  sold. 

these  three  gentlemen,  who are all residents of Portland,  constitute  the  board of directors. 

3 miles  to  the  start  of,  the  main  Woodbury  Creek  trail : thence 8 miles  west  to  the  junction of 
The claims are  reached  from  Ainsworth by taking  the  main Nelson-Kaslo road  north.for 

Woodburs  and  Pontiac  creeks,  from  which  point a 2-mile trail  leads  south  up  Pontiac  creek  to 

mountainous,  the  elevations  varying  from 5,900 feet  to as much as 8,600 feet  above  sea-level. 
the  Scranton  camp of the.  company.  The  topography,  in common with  the  Slocan, is rugged  and 

The mountain-sides  up  to 6,800 feet  elevation  are  covered  with a good supply of. mining-timber 
and a moderately  severe  climate  pro<ides  sufficient snow to  ensure  an  adequate supply of water 
for  mining  purposes. 

'The  holdings of the  company  are  located  along a system of north-easterly  and  south-westerly 

free of dykes. The  total  lateral  extent of the  holdings  amounts  to  approximately 11,900 feet, 
striking  fissure-veins  in  the  granite  rocks of the Nelson batholith  in  an  area  which is particularly 

and  while  much of the  vein  system i s  very  narrow, 2 to 6 inches,  and still a greater  proportion 

separated  points  along  the  vein  system  has  shown  the  presence of narrow  and  comparatively 
of i t  i s  covered  with soil and  detritus,  exploration  and  mining  in  past  years  at  three  widely 

small  lenses of gold-silver-lead  mineralization. A t  the  present  time  exploration-work is being 
confined (during  the  early  months of 1931) to  promising  showings  near  the  centre of the 
holdings. 

evidence  in the old caved workings to show  that  the vein  system, here  well defined, and possibly 
At  the north-eastern end of the property  past work a t  the Pontiac, where  there is some 
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mineralized for  a  length of 350 to 400 feet,  was stoped  to a depth of 190 feet  before  mining  was 
discontinued.  At  the  south-eastern  end of the  vein  system on Sunrise ground  mineralized  see- 
tions of the  vein  aggregating  about 350 feet  in  length  haye been stoped  over  narrow  widths  and 

exposed by open-cutting near  the Scranton camp  and about  midway  between  the Pontiac and 
to a depth of 200 feet, However, the  most promising showing is that  which  has recently been 

Sunn'se sections of the  property.  Seveml  open-cuts, a Shallow  winze,  and a short CrOSSCUt tunnel 
have opened np a length of 150 feet of u-ell-mineralized  vein  which  varif?s  from a few  inches to  
as much as  feet  in width.  One  section of the  vein, 65 feet  long  and  averaging 4.68 feet  wide, 
is well  mineralised  with  pyrite,  galena,  and  zinc-hlende,  with  which are contained gold and 
silver  values.  The  results of assays on five channel  sample  cuts  in  thifr  section  were  found  to 
average: Gold, 0.72 oz. to  the  ton:  silrer, 8.1 oz. to  the  ton:  lead, 7.4 per  cent.:  zinc, 1.4 per 
cent.  The gold content  in  the five samples  varied  from $2.80 to $28.40 a  ton,  with  the above- 
stated  average of $14.20 a ton.  These  substantial gold values  are encouraging  and  warrant  the 
further  exploration of the .ground by systematic  surface-trenching  with a view to  proving 

mineralization  to those already prospected. The  ground  to the  sontll-west ofPers attractive 
additional  length to  the vein  to the  south-east  and  possibly finding  similar concentrations of 

country  in  which to. prospect for  paralleling  fissures  to  those  found  in  the  main zone of 
fracturing.  Recent  reports  from  the  property  indicate  that  work  has been discontinued  recently, 
thongh it is anticipated  that  exploration  will be actively  resumed in  the 1932 season. 

In these  notes on the  Ainsworth  Xining  Division it is interesting  to  note  that 1,070 02. of 
gold have been  recovered  from  ahout 1!50,000 tons of ore mined from  the Whitewater property 
on Kaslo  creck.  Extended  references to this zinc-lead-silver  producer are given  in past  Annual 
Reports. 

REVELSTOKE  MINING  DIVISION. . ,  

Most of the  gold-hearing  veins  in  this  Division are  situated  in  the Big: Bend  district, hounded 
on the  north,  east,  and  west by the Columhia river  and on the South by the  main  line of the 
Canadian  PaciEc  Railway.  Valuable  information  concerning  this  section is contained  in  the 

Map-area," by H. C. Gunning. Included are  the gold-qnarta reins of the Ole Rnll, Orphan Boy, 
Summary  Report, G.S.C., 1928, Part A, under "Geology  and  Xineral Deposits of Big Bend 

and  other  prospects  in  the  Groundhog  basin,  the Eo?eDerr~ on the  North forlc of Carnes  creek, 
and  the complex auriferous  sulphide  deposits of the J .  and L. and A. and E., both  situated on 
forks of Carnes  creek. 

J. and L. exceptionally  interest,ing  property. The  ore  contains  consistent gold values 
The J .  and L.,,owned by the J. and L. Mining Company, of Regina, is an  

associated  with  pyrite,  arsenopyrite,  sphalerite,  galena,  with  minor  amounts 
of chalcopyrite and grey  copper,  An  analysis of a lot  sent for testin:: to the  Nines  Branch, 
Department of Mines,  Ottawa,  was a s  follonw: Gold, '0.52 oz. to the  ton:  silver, 3.50 0% to  the 
ton: zinc, 4.57 per cent.:  arsenic, 11.110 per  cent. ; copper, 0.15 per  cent.;  lead, 6 per  cent.: 
iron, 21.8 per  cent.:  antimony, 0.22 per  cent.:  insoluhle, 10.38 per  cent. -A very  comprehensive 
Summary of conditions,  including  the  rc!snlts of extensive  testing of the ope, is contained  in  the 
above-mentioned  publication.  The  conclusions  derived  from  the  mill  tests  was that  the  notation 
of the  sulphides  mas pot satisfactory, poor  recoveries  and poor separations  being  made  in  each 
test.  The  Slightly  oxidized  condition of the  ore  interfered  with  the  flotation. It is considered 
possible that  better  resnlts  might he obtained NiUI nnoxidizcd  lnaterial.  and that the  future of 

mill  capable of recovering all the  values  present.  Assays are given in  the  writer's  description 
the  property  lies  in  the  development of n  sufficient  tonnage of ore  to  warrant  the  erection of a 

in  the  Annual  Report  for 1922. 

twenty  samples  from  the  various  showings.  The  lowest  assay  for gold and  silver comhined was 
W. E. Narkaus,  a  mining  engineer of Seattle,  who  subsequently  examined  the  property, took 

$4.15 and  the  highest $27.10 to  the  ton.  The  average of the  twenty  samples  was $12.04 in gold 
and  silver  to  the  ton  and 12.7 per  cent. A s ~ O ~ .  Larger  ore-widths  were  subsequently opened up 
by the  late E. MeBean,  then  owner of the  property. 

At this  gronp of claims, ONned hy A. Kitson, of Revelstoke,  and  the  XcBean 
A. and E. Estate,  underground  exploration  has been carried on to a small  extent  sin= 

the  report  in  the  Summary  Report, 1928, Part A,  G.S.C., and  from  which  the 
following is quoted : Very little  work  has  ns  yet been done on the  property.  The  ores  resemble 
closely  those of the J .  and L.  group,  hut  contain  less  arsenic  and would  probably  average a little 
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higher  in  lead.  The  continuity of the  surface  showings is certainly  sumcient to encourage 
further development." 

On the Jordan  river, T. A. Lloyd, of Revelstolce, has been  actively  prospecting  gold-quartz 
Veins on  his Pdsbie group,  which  has  not  yet been visited, 

EAST  KOOTFSAY. 

mining  has  not  yet been developed to any  extent. In  the Golden Mining Division  the Bobbie 
Past gold  production in  the  East Kootenay  was largely  derived  from placer-mining;  gold- 

Buns,  Alpha, and I%ternational gold  prospects, at the  heid of Bobbie Burns creek  (Middle fork 
of the  Spillimacheen river),  have been  superficially  explored,  but their  remoteness  from  trans- 
portation  appears to have been a factor  which  contributed  to  the  lack  of.conclusive  results 
attained.  References to these  properties are  contained  in  Annual  Reports for the following 
years: Alpha, 192'2, 1929; Bobbie Buns, 1595, 1923; Intermktionul, 1890, 1598. Except  the  first 
mentioned,  which  was further explored  in  1922  and  1933 by the  Alpha Mines Syndicate,  Limited, 
of London; England,  the  situation is much'the  same as when  described in  the old reports.  From 
this  area  north-westerly to the  Canadian  Pacific  Railway,  numerous  quartz  claims  were  staked 
in  the  late  nineties, as shown on a useful  prospector's  map  compiled by F. 0. Lang, of Golden, 
and  published  in 1897. For many  years,  however,  there  has been no activity  in  connection  with 
these. This  area  west of the  Columbia  river is largely  underlain by rocks of the  upper  Purcell 
and  ,Windermere series of late  *re-Cambrian  age, as mapped  farther  south by J. I?. Walker, of 

economic value  have  not  yet been found. 
the  Geological  Survey of Canada,  and  published  in  Memoir 148. In  this area gold-deposits of 

area. Much  information  concerning  the  nnmerous  quartz  reins  in  this  section  is  contained  in 
In   the  Fort  Steele Mining  Division gold prospects are chiefiy  concentrated  in  the  Perry  Creek 

past  Annual  Reports,  notably  those  for 1898 and 1915, and  in  Geological  Survey of Canada, 
Memoir 76. The Homestalce, which  has  received.  the  most  development,  was  being  investigated 
last fall by  E. W. Watson, of Calgary,  and  associates, who,  following  extensive  sampling  opera- 
tions, are  reported  to  have  acquired  an  option  on  the  Property  from  the  Cranbroolc Gold Mining 
Company. A  series of parallel  quartz  veins,  very  persistent  in  length,  and  in some cases  very 
wide, strike  parallel  nrith  the  enclosing  argillaceous  quartxites  and  schists of the  Creston  forma- 
tion. In  the  vicinity of the 2Iomestake the  strike of these  rocks is north-easterly  and  south- 
westerly.  The  deposits  have been described as  true fissure-veins,  the  associated  minerals  being 
free gold,  pyrite,  and  quartz. For many  years,  following  certain  inconclusire  mill  tests  described 
in  the  .Annual  Report  for 1898, differences of opinion  existed as to  the  average gold content of 
the veins,  but  this  point  in  regard  to  the Homestake deposits  should  now be conclusively  demon- 
strated  and  results  obtained  in  this case should haw  an  important  bearing  on  the  numerous 
similar  veins of the camp. 

in  the  argiilaceous  quartzites of the  Creston  formation,  such as at  the Boz, Scout (see Annual 
Report  for  1930)  and  the Mascot and Ec1ip.w (hlemoir 7F, G.S.C.). In  the  latter publication 

deposits of the  Cranbrook area are widespread  and a t  present  somewhat  neglected,  since  they 
S. J. Schofield  describes the copper-gold  deposits and  states on page 140: "The copper-gold 

are overshado\ved 'so greatly in importance by the  deposits of silrer-lead.  Nevertheless,  from 
their  extent  and  character, a moderate  amount of success is possible  in  these  deposits if carefully 
worked."  A  detailed  description of these copper-gold properties is given. The  situation  in 
regard  to  this  class of activity  has  not  changed  appreciably  since  the  above  report  was  published 
in 1915. The  Fort  Steele Division  also  contains  numerous  prospects,  the  ores of which  carry 
gold as  a minor  constituent of the  mineralization, mhich have  not been sufficiently  developed  to 
prove  the  character or continuity of the  deposits. 

On Hellroaring  creek  minor gold values  are  associated  with  silver-lead-zinc  mineralization . 

ARROW  LAKE  MINING  DIVISION.* 

the  scene of a limited amount of prospecting  and development on gold-'bearing quartz  veins  which 
The area to the north-east of Burton  City, in  the  Arrow  Lake  Mining Division, has been 

here  cut  remnants of a sedimentary  series  closely  allied to the  slates,  argillaceons  limestones, 
and  shales of the  Slocan  series  to  the  east.  The  properties  are as yet  prospects  and  include: 
The Promestora, described  in  the  Annual  Report for 1896 by 13'. A. Carlyle,  and  situated  on  the 
south-west  side of Mineral  creek,  where  substantial gold values  were  obtained  from a 3- to  4-foot 
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quartz-fissure  in Siliceons limestone  and  slaty  country-rock;  the Ora Grmda, owned  by 3. 0. 
Anderson  and  situated  immediately to the  east  and  north of the Pvomestora, which  covers  the 
easterly  estension of the Promestore vein;  the Caribou Ace group of seven  claims on the  west 
side of Caribou  creek,  owned by A.  A. Burton, of Burton City, and  under  option to D. 3. Cleve- 

prospected;  the Silver Queen group of nine  claims, owned  by W. H. Stones  and 3. Gayford, of 
land  and  associates, of Vancouver,  where  several quart?? veins  containing gold values  are being 

Burton  City,  and  situated on the  divide  between  Canyon  and  Snow  creeks,  where  massive  quartz 
veins are  found  cutting  the  qnarteitic,  argillaceous  country-rocks;  and  the.Mlg-Plossie  group of 

mentarirs  are  found  to  contain gold-silver valncs. This last propert!r is owned  by Clark 
two  claims on the  north  side of %lacDonald  creek,  where quarts  veins in. slate and  shale sedi- 

Marshall, of Burton  City.  The  Annual  Reporti of the  Department  for  the  Past  few  years 
contain  adequate  references  to  the above-mentioned groups,  which are   a l l  heing  prospected  either 
by their  owners or small  syndicate g rou~~s .  

prospector is that  section  which  lies to  the north-west of Edgewood, along  both  sides of the 
Another area  in  the  Arrow  Lake  Mining Division tha t  is deserving of some  attention hy the 

Vernon-Edgemood highway.  Until a few  years  ago,  when  this  road  was completed, the section 
between  the Monaskee, in  the Vernon  Mining  Division of  No. 3 Mineral  Survey  District,  and  the 
lower  portion of Fire valley was  comparatively  inaccessible  and as such  largely overlooked. 
Favourable  deposition of mineralization  has  taken  place  in  quart%  veins  in  the  granite-grano- 
diorite  country-rock, as is evidenced  by the Meadowviezo and Waterloo (Greenwood  Mining 
Division)  gold-quarts  occnrrenees of this  general  area,  and  further  discoreries  are  to be  expected 
as more  serious  attention  is  giren  to  prospecting  near the contacts of the  granitic  rocks  with  the 

property  the  rcader is referred  to  the 1927 and 1929 Annual Reports. 
old highly  altered  and metamorphosed  rolcanic rocks. Far a description of the Neadomview 

TRAIL  CREEK NINING DIVISION.' 

ROSSLATD SECTION. 

Columbia, and as  a matter of historical  record it is  interesting to  note  that over 42 per  cent. of 
The  city of Rosslnnd has  long been associated  with  the  mining 01: lode  gold in  British 

the  total lode-gold production of the  Proyince  to  the  end of 1930 came  from  forty-two  properties 

land  camp  to  the  end of 1930 was $50,206,035, and 98 per  cent, of this  total  came  from  the  four 
in  the  vicinity of this  famous  mining  community.  The  total lode-gold production for  the Ross- 

properties,  latterly  controlled by the Consolidated  Mining  and  Smelting Company of Canada, 
or five  main produccrs-namely, Centre Star, Le Roi, Le Rot N o .  2, War Eagle, etc. These 

Ltd., XI'F now closcd and much of the rnnchinery  and  eguigment  salvaged. 

about 1504 and  for  the  nest  six or eight  years  erpcrienced all the ups and  downs of a new  and 
Discovered in 1890 by Xessrs. Bourgeois and  Morris,  the  camp  was bought   into production 

booming mining Camp. From  about 1899, when the production of gold amounted to 102,970 oz., 
until 1916, with a production of 129,790 "e. of lode  gold, a j-early average  production of about 
125,500 02. of gold was  maintained. In  addition  to  the gold  production  dllring  these  years, a 
substantial  silver  and copper  production as  ausiliary  metals  was also recorded. The  average 
value of the  ore  mined to thc  end of 1950 was  about $13.10 a ton  from a total of over 0,000,000 
tons Of ore. 

until 1922, when  but 8,256 oz. of gold were produced  from  thc  Rossland mines. A short revival 
Following 1910 the  production  droppcd off rapidly to about  one-third of its previous average 

of interest  in  the  camp  occurred  in 1923 following the consolidation of the  main  holdings  in  the 
area by the  Consolidated  Mining  and  Sm<?lting  Company.  This  continued  until 1928 with  vary- 
ing.mcasores of success, a t  which  timo  the  company  dechled to shut  down  the Centre Star, 

ground  exploration  programmes  had bcen carried  out.  Since 1928 the  principal  mining  activity 
Le Rot, and  contingent  properties  under 'its  control after  extensive diamond-drilling  and  under- 

in the Rossland  camp  has  occurred at the  small  properties on O.K. molmtain,  where a small 
fonnage of high-grade gold ore  has been won from narrow  quartz  veins  in  serpentine  conntry- 
rock. 

I n  Memoir 77 of the Geological Surrey of Canada, C. W. Drysdale  has  described  in  detail 
the geology and ore-cleposits of the  Rasshnd  camp  and some  notcs are later  taken  therefrom  to 
indicate  the  types of mineral-[reposits that   hare  produced  the  bulk of the gold from  the  lode 
mines of the area. It is true  that  the  camp is generally  considered to  have been largely  depleted 
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of its metallic  reserves,  hut  interest  is  well  maintained  in  deposits of the 0.K. Mountain  section 
and  shonld be productive of at least a small  tonnage of high-grade  ore.  Especial  attention  in 

narrow  quartz  veins  which  are  fiatter'in  dip  than is normal  for  the  area,  and  which  are  adjacent 
prospecting  and  developing  in  this  area (0.K. mountain)  should he given to  the sections of the 

to  the  fault-planes  which  cut  across  the  strike of the  handed  and  massive  quartz  veins,  as it is 
at these  sections  that  the  high-grade  concentrations of gold are  apparently  found. 

Regarding  the  mineraliaation at Rossland, C.  W. Drysdale  in  his memoir points  out  that over 
90 per  cent. of the gold was won from  typical  high  temperature-pressure  deposits  essentially of 

rock  were  the  more  receptive zones for  the  deposition of mineralization,  and  values  mere 
the  replacement  type.  Sheeted  fissure-zoiles,  or  shear-sones,.  in  the  augite-porphyrite  country- 

deposited  either  in  irregular,  lentieular,  or  tabular  shoots,  with  well-defined  walls  and of uniform 
width  and  values,  or as shoots of ore  having one  definite  wall  and  one  frozen  wall  in  which  the 

mined a t  a profit. The  wall Was a eommercial  rather  than a geologic  one. I n  these tN0 typical 
limiting  factor  in  the  'width  mined  was  dependent on the lowest  grade of ore  which could he 

permitted  the  deposition of small  and  relatively  unimportant  ore-bodies.  TNO  other  types of 
types of deposit  were  also  found zones where  localized  cross-fracturing  had opened ground  and 

mineralization  were  noted hy Drysdale-those of the  impregnation  type,  irregular  in  shape  and 
occurrence  found  in  the  country-rocks  underlain by the  sediments of the  Mount  Roberts  forma.. 
tion, or as impregnations  around  small  pegmatitic  stock<  and  aplitic  syenite  dykes,  and  those 
types of deposits  mentioned above as being-  Common to  the 0.K. Mountain section-namely, 
small  quartz  veins  in  serpentine.  At  the  present  time  most of the  prospecting  and  underground 
worlc in  the Camp is being  devoted  to this  latter type of deposit,  where  the  mineralization  is 
,chiefly  pyrite,  pyrrhotite, some  copper  and  lead  Sulphides  and  free gold.  Gold is also  associated 
with  the  pyrite.  Descriptions of some of the  more  prominent  operations on 0.K. mountain  are 
given  here as representative of several  individual  prospecting  and  syndicate  mining  Tentmes. 

I.X.L.' hank of Little  Sheep  creek,  gained  considerable  notice  from 1921 to 1925, when 
This  property,  situated  abodt 2% miles  south-mest of Rossland, on the  west 

shipments of exceptionally  high-grade  free-gold  ore  were  made  to  the  smelter 
at Kellog,  Idaho.  About $290,000 North of gold was recovered  from 410 tons of ore  shipped 
during  this  period,  and a11 mined  from a narrow  short  section of quartz  vein  in a faulted Section 
of the  serpentine  conntry-roc%.  The  ground  was  stakcd  in 1891, but  mining  and  development, 

small  syndicate of eight  esperieneed  engineers  and  miners  from  the  Rossland  mines  secured a 
to  the  end of 1917 had only  produced $35,000 worth of gold,  and it was  not  until 1921 that a 

lease on the  property  and  succeeded  in  developing  the  shoot of ore  which  netted  them  such 
handsome  returns. 

serpentine  and  the  vein,  which is 14 to 16 inches  wide,  is  mineralized  where,it is cross-fractured 
The quartE-fissure  strikes  east  and  west,  dipping  to  the  south at 38". The country-rock is 

and  faulted,  the  ore  following  along  the  fault-zone  in  the  nature of a chimney. The best  ore 
was mined from  the No. 3 level,  some 170 feet helow the  upper  workings,  where a length of 50 
feet of quartz  was  found  to be faulted at the  eastern  end  and  heavily  mineralized  with  free gold 
and  associated  pyrite,  galena,  and  siderite.  The gold was  in Sufficient quantity  to  he  visible 
and  the  vein  was  characteristically  banded.  The  foot-wall  was  marked by a filling of gouge, 
while  the  hanging  mas a frozen  wall.  Following  the  mining of the  higll-grade  ore  down to 
a deptli of 50 feet helow the No. 3 level,  the  vein  encountered  badly  faulted  crushed  and  broken 
ground  and  disappeared.  Since  that  time  leasers  have  expended a large  sum of money in  trying 
to  find  other  sections of the  vein that  carry  sufficient gold values  to he of commercial  interest, 
always  in  the  hope that the  returns will  he  similar  to  those  espcrienced by previous  operators. 
So far'the  results  have been disappointing,  hut  the worlc is being  continued  and a new  tunnel 
has heen driven  near  the Midnight boundary-line  in  the  hopes of reaching a section of a qliartz 
vein  now  being  worked by the  miners on the  latter  property. 

At  this  property,  which  adjoins  the I.X.L. to  the  east,  Xartin  Daly  and Nick 
Midnight." Leface  have  accomplished Considerable nndergronnd'stoping  and  development 

tunnelling  in  their  exploration of the  serpentine  ground  to  the  east of the 
I.X.L. underground  workings. I n  one  small Stope a flat-dipping  segment of a quartz vein  which 
lies  close  to a vertically  dipping fault  has heen  productive of a Small  tonnage of high-grade gold 
ore.  More  recently the  work  has been concentrated  in  driving'a  crosscut  tunnel  and  develop- 
ment  drift  to  intersect  the  downward  extension of a quartz  rein  exposed  in  the  upper  workings 
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of the mine. The vein of qnarte,  which  is  from 3 to 5 feet in width, bas been drifted on for a 

been decidedly  encouraged and  report  encountering  escellent gold ralues.  Since 1027 a total of 
considerable  distance  and  some  very  high-grade  specimens of ore recove1:ed. The  operators  have 

140  tons of sorted  ore  carrying 460 oz. in gold and 169 01. in  silver  has been shipped to the  Trail 
smelter. 

This  property,  situated to the  north of the I.X.L. ground, has been explored 
O.K.* by drifting  and  crosscutting  from  near  the  face of the lower  level  tunnel by 

John Hendrickson,  Tom  Nimsick, and  associates, of Rossiand. The  present 
crosscutting  is  an  attempt to piclc up  the  downward  extension of n vein of quartz exposed in a 
shallow  winze on the  upper  level of the O . R .  workings. It is reported  that  the  vein  contains 
small  quantities of high-grade gold  ore, comparable to  values  found  in  the old workings  on  this 
upper  level  and  which  are now  caved. 

At  this  property,  which is situated a short  distance ahovt! and to the  north of 
Snowdrop.* the O.K. and I.X.L. claims, IIarry  Lafevre, of Rossland,  with  two men are  

lying  alongside a faulted  area  has been stoped. IIere  the vein is in  the  Serpentine  country-rock, 
leasing  on  the  upper ievels. A small  tonnage of  ;:old-bearing quartz vein 

and  in common with  the  other proper1:ies in  this  type of ground it would  appear  that  the gold 
values  are  concentrated at flattened  portions of the  narrow  handed  quartE  reins  in close 
proximity  to  fault-planes.  This is in  evidence at  several of these Small properties  and  further 
exploration  along  these  lines  would be of interest. 

At  the Golden Drin, which  adjoins  the I.X.L. to the  south, J. C.  Penny  and  associates, of Ross- 
land,  did a limited  amount of prospecting  and  development  before  taking  the R@msteilz under 
lease from  the  owner.  Other  prospects  in  the  area  around  Rossland  which  are being actively 
explored by leasers  or  other  prospector-owners  include:  The Camden, above the OX., wherz 
John  Lindberg  has  spent some  time in  expioring  along  the  contact 0.f the  serpentine  and  the 
Mount  Roberts  sediments:  the Golden Butterflv, to the  south of the Golden Drip, where  John 
Kristenson  and  Hans  Linger,  both of Ilossland, a r e  leasing  and  esploring  claims  in  the  granite: 
and  the Lord  Roberts group,  situated a few  miles  north of Rossland in  the Mount  Roberts  for- 
mation,  whcrc  John  Senkowski is prospecting. 

Caribon.' creek  and a sh i r t  distance  north of the Rossland-Grand Forks highway. It is 
The Caribou group of four  claims  is  situated on the  west  side of Little  Sheep 

end of the  property and consist of a 1.50-foot crosscut  driven  in a \veSterly direction  through 
owned by J. Tomich, of Rossland. The old wor1tini:s are near  the  northern 

slates  and  argillaceous  sediments of the Mount  Roherts  formation  to  intersect a narrow vein of 
quartz and Crushed  country-rock.  About 36 feet of drifting  dong  the  north-south-striking  and 
vertically  dipping  vein  has opened up  a small  tonnage of lou'-grade gold-silver  ore.  Several 
open-cuts  on the  surface  along  the  outcrop of the vein  have been excavated,  but  in ail cases the 
samples  taken  across  the  full  width of the  ledge-matter  were  low  grade  and  disappointing. 

The  southern  end of the  property at 4,175 feet  elevation  has been developed to a limited 
extent by  five shallow  open-cuts  and a  26-foot winze. The winze deve:lops a 12- to 16-inch  vein 
of quartz along the hanging-wall  side, in which  lorn-grade gold values  were  obtained  in  sample 
1 (see table). One hundred  feet to tho  south a 20-foot  open-cut across  argillaceous  sediments 
exposes a n  18-inch  +ein of quartz we'll mineraliired with  pyrite  and  pyrrhotite  carrying  small 
values  in goid  and.siiver. An 18-inch  channel  sample  assayed as per  sampie 2, while a selected 

4-foot quartz-diorite  dyke striking a<!roSS the vein at right angles, the  vein  where exposed 
sample of the  dump  from this open-cut  assayed as shown in  sample 3. The vein  is cut by a 

striking S. 72" W. Four adjacent  open-cuts  have  not succeeded in  finding  an  estension of the 
vein,  being in  all  cases off the projectod  line of the  vein  strike. 

Sample No. 1 Gold., 1 Silver. 1 Description. 

so. 1 ........................................ 
KO. 2 ........................................ 
xo. 3 ........................... 

3.10 I Across 18 inches in :ZO-foot onen-cut near centre. 

1 
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SHEEP CREEK SECTION. 

values  in  quartz  fissure-veins which  traverse,  mainly, the  syenitic  country-rocks  near  the  head 
Reference  has been made from  time  to  time  in  the Annual  Reports of the  occurrence of gold 

of Sheep  creek  (note  this  area is to the  north-west of Rossland  and  not  south-east of Salmo). 
In  one or tNo  instances  the  mineralization,  which  consists  principally of gold,  some  pyrite,  and 
occasionally  copper  and  lead  sulphides, is found  in fissures in  the  granitic  tongues of the Nelson 
batholith  which  are  found  here, or close to  the  contact of the  country-rocks  with  limestone 
remnants of uncertain age. 

The area, best  reached by road  east  and  south  from  Paulson, a flag-station  on the  Kettle 
Valley Railway,  contains  the Alice L.-Be'rlin,  Cascade-Bonanza,  Enterprise,  Albion,  Inland- 
Empire, and  other  groups of properties.  The  district  was  discovered  shortly  after  Rossland 
became  famous  and  shipments of gold ore  were  made  from  the Cascade-Bonmza group  as  early 
as 1902, since  which  time  small  shipments of ore at widely  spaced  intervals of time  have been 

amounting  to 4,200 tons of ore, from  which  1,061 ob. of gold and G,OS2 02. of silver  were  recovered. 
made ?om other  properties  in  the camp. 'The  total  production from  the  camp  has been small, 

.Only GO 02. of gold and 1,853 0% of sill-er  were  recovered  from  the 3,520 tons  mined at the Inland- 
Empire. 

owners,  who  have opened up some  showings of promise and  from  which assays containing  fair 
The only activity  in  the  past  few  years at the gold prospects  has been that of the prospector- 

gold values  have been  obtained. The  area is lvorthy of more  intensive  prospecting  and  investi- 
gation  than it has  hitherto received, and a brief  description of some of the gold  properties,  with 
notes as to  their  present  condition,  is  included  here as a summary of notes  made  when  the  area 
was visited in 1930 and.emhodying  information  contained  in  past  Annual  Reports  over a period 
of twenty-nine years.. 

Alice L.-Berlin.' situated at an  elevation of  5.500 feet on the  eastern slope of Grenville  moun- 
This gronp of claims,  owned  by  Messrs.  Griswold and Allan, of Cascade, is 

tain  and  approximately 4.5 miles  by  wagon-road from  Paulson.  Prodnction 
from  the  group,  mined  in 1917-19 by the  Inland  Mining  Company, has amounted  to 20s tons of 
ore, from  which  were  recovered 6G3 0% of gold, 3,072 02. of silver,  and  1,247 lb. of copper. 

syenite  country-rock  for a length of several  hundred  feet. A main  adit-level  several  hundred 
Development  and  exploration over a period of years has opened up  a quartz vein in  the 

feet long  follows the vein  and  serres as an  entry  to  the  shaft  (down 110 feet)  and  three  inter- 
mediate  levels, 40, GO, and 100 feet below the shaft-collar.  The  vein,  which  Strikes N. 25" Mr., 
dips vertically,, and  is  from 6 inches  to 2lh feet wide, is   cut by numerous  lateral  and  horizontal 
faults,,  and  the  mheralioation,  consisting of chalcopyrite,  pi.rite,  some  galena  and gold values, 
is  concentrated below a main  fault-fracture  which  strikes  across  the vein near the  shaft-collar. 
Below this  fault,  which  dips  to  the  north at   about GO", stoping  operations  on  the 40- and 00-foot 
levels to  the  west of the  fault succeeded in  winning  the  ore  mentioned  above.  When  visited  in 
1930 the stoped  ground below the  main  adit-level  was flooded and could not be esamined,  but 
according to  Resident  Engineer P. B. Rreeland,  who  made a n  examination of the  underground 
workings  in 1923, it is. considered  probable that  profitable  esploration-work to the  north-east 

could  be  readily  accomplished.  The  property-is  idle at present  and would  require  nnwatering 
side of the  shaft  on  the 40- and 60-foot  levels and  to  the  east of the  face  on  the 100-foot  level 

and  some  retimbering  before  these  ore  possibilities could  he  investigat.ed, but  the  attractiveness 
of finding  further  shoots of $GO gold ore is NOrthy.Of consideration. 

Albion.' k a c e  L.-Berlin group  and is owned by J. Rloman. On the Albion claim of the 
This  group of eight  claims is situated a short  distance to the  south of the 

group  the  development  consists of a 40-foot shaft  to a 300-foot long  adit-level 

This  vein is thought  to  he a southerly  extension of the Alia; L.-Berlin vein. In   the  shaf t  the 
(now  caved at the  portal)  and  sereral open-cuts.on  a  north-south-striking  quartz  vein  in  syenite. 

vein is G feet  wide a t  the collar, but pinches out to a thin  streak of gouge at the tunnel-level. 
Values  in  the  pyrite  are  mainly .gold and are stated  to  run  up to $10 in gold to the ton. Fifty 
feet  to  the  north of the  shaft-collar a wide  open-cut has exposed a series of quartz  stringers, 
aggregating 8 feet  in  Kidth,  in  the  syenite,  and  samples  taken  across a 2-foot Section  of the  best 
part  assayed: Gold,.0.46 oz. to  the  ton; silver, 4.5 02. t o  the ton. 
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distance  to the east of the  workings  mentioned above, was sampled  across a width of 7 feet 6 
A l&foot  shaft  on a wide  quartz  vein  on  the Albion  Fraction claim of the  group,  and a short 

inches  and  assayed: Gold, 0.17 oz:to the  ton; silver,  1.4 08. to the ton. 

Cascade- the limestone  sediments  and  the Syenite and  syenite  porphyry  near  the  head 
This  group,  which CoPers the  outcrop of a qnartz Vein close to  the  contact of 

Bonanza.* of Iron creel& a Small  easterly-flowing tributary of Sheep  creek,  is  about G 

Creek and a short  distance  above it, hdS been  developed by an  adit-tnnnel 450 feet long, from 
miles  South-east of Paulson by road.  The Cascade, on the  north  side of the 

which a. narrow  stope,  started  about 125 feet  in  from  the  portal,  has been mined to connect  with 
a 35-foot shaft collared 100 feet above the tunnel-level. It NaS from t:his small  stope  that 396 
tons of ore  containing 293 ob. of gold and 683 07,. of silver was mined iabont 1902: The  quartz 
vein  strikes  ronghly  north  and  south  in common Nith  the  other  reins of the  district  and is from 
2% to 31h fect wide,  and  mineralized with pyrite.  some  lead  and  zinc  sulphides,  and  small 
amounts of gold. A number of Samples taken  in 1930 by a reputable  engineer  gave  Talues as 
high as $40 R ton  in gold from unminetl narrow  sections of the stopc-hack, while  other  samiles 
taken  across  narrow  widths of the Yein only  returned $3 to $5 values  in gold to the ton. 

adit-tunnel at 5,000 feet elevation develops a narrow  qnarta  cein  from  which a shipment of '76 
The Bo%anza group is  situated south of t h e  Cascade, on the  south  side of Iron creek,  and a n  

tons of ore  containing 45 oe. gold, 444 (IZ. silver,  and 2% lb. of copper was  made  in 1902. The 
winze  stope  from  Nhich  this  ore  was  mined was full of water  and could not be  examined, but 
evidence in  ore on the  dump Shows i t  to Contain pyrite,  lead,  and  zinc Snlphidcs and copper 
mincraliaation. 

WESTERN  MINERAL  SURVEY  DISTRICT (No. 6). 

Rlspon~ BY G.  A. C~o.l.riIEn, I~ESIDEXT M l P r l i C  EXGINEER (HEADQUARTERS, Wonrtxm's 
~.O>IPEXSAl'ION BUILDING, VAXCOWVER). 

granitic  Coast  range o€ the  mainland and the Vancouver  range  conlprising  Vancouver  island, 
This  district is llaturally  divided  into  two  great,  parallel,  distinctive geological  belts, the 

separated by the  great depression  occupied  by  Georgia and  Johnstone  straits. 
The grnnorliorite Coast range, which also underlies  the whole of Vancouver  island, is, as 

width  estending  from  tide-water east, and  inclndes,  rrith  the  esception of Texada,  Lasqueti,  and 
the Source of all metallic  minerals.  the  dominant  formation. It averwes  about 100 miles in 

a portion of Quadra  islands,  all  the  Coast  islands. 
Practically all the  metallic  minemls  found  within  the  Coast ran(:e are  contained  in  the 

masses or belts of pre-existing  formations now  included in  the  granodiorite.  Immense  masses 
of these roclrs mere  lifted up on the  smface of or enTeloped in  the  intruding  granite, Underwent 
intense  alteration  from  heat,  pressure,  rock-movements,  et&,  and became the host-rocks for 
minerals  emanating  from  the  granite.  The  r re dominating commercial  mineral  contained  in 
these  belts  is  chalcopyrite,  carryine Small gold mlues, associated  with  pyrite,  pyrrhotite, and 

produccrs  in  Canada.  and mans' ronper Drosnects  on the  main  west  coast.  The  size of these 
magnetite.  This  is exemplified in  this  district  in  the Rritnmia mine,  one of the  largest  copper- 

areas  is  illustrated in the Britannia helt,  which is a h m t  2 miles  wide a t  the  beach  and  estends 
south-easterly for over 15 miles. 

Certain of these  belts  contain  gold-hearing  pyritized  quartz  vcins  which  may  develop  into 
profitable gold-mines. One such zone extends  across  the  north  ends of Sonora  and  Thurlow 
islands. apnears anain  in the AlexnltRria and Dornt1t.a Morton properties on the  Nest  side of 
Phillips ann, and  estends  north  throush  to Loughhorough  inlet. More thorough  and  systematic 
prosgeeting  will  doubtless ProTe many of these  belts  to  contain  vcry  promising  possibilities  in 
both gold and copper. 

Vancouver  island  is composed of the Vancouver  series of rocks  consistin- of volcanies, 
andesite.  hasalts, tuffs, and  intrusire  porphyrites:  sedimentaries,  mainly  crystalline  limestone: 
and schistose derivatires of both. All me iimlerlnin  by the  granites of 'the Coast  range.  These 
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formations  have been intruded by masses of the  granites,  and  later dykes,  altogether  creating 
very  favourable  conditions  f6r  the  deposition of ore-bodies  originating  in  the  Underlying 
granodiorite. 

The type  metallic  minerals of Vancouver  island are  copper,  gold,  silver,  lead, and einc. 
The copper-deposits are closely associated  with  the  granite  intrusions  and are found  chiefly  In 

. ' the  .altered  volcanic or sedimentary roclm at or  near  the  intrusive  rock.  The  lead-zinc  deposits 
occur  mainly  ns  replacements  in  the  limestone  on  or  near  the  granitic  masses or associated  with 
intrusions  within  the limestone-body.  The  ore-deposits are  irregular,  but  may  be classed  in 
three  main type-ontact deposits,  replaced  shear-iones  in NhiCh are sometimes  pyritized gold- 
bearing  quartz  veins,  and  quarts  veins  trarersing  the  diorite  and  granodiorite  intrusions. 

PROSPECTING AND PROSPECTING  AREAS. 

that a number of them,  both  with  and  without  prospecting  experience,  have  taken to  the  hills 
Prospecting was more  active  in 1031 for  the  reason  that so many  men  have been out of work 

has been looked at in  any  way,  and a much  lesser  portion has been really  prospected.  A study 
to  try.their luck. It is a surprising  fact  that only a relatively Small portion of this  district 

Situated at  the  beach or within a mile or two of it, except, of course,  those  located  contiguous 
of the  map  marking  the  mineral-claim  locations shows that  the  majority of the  claims  are 

located  and  staked by trappers  and  hand-loggers who stnnlhled on the  outcrops by accident. 
tq  the  railways.  The Same applies  to  Vancouver  island.  A  great  many of these  claims  were 

The  largest  mine  in  the  district,  and  now  one of the  outstanding  Canadian  copper-producers, 
the Britalznia, was  discovered by a hunter,  later located by a  trapper,  and developed  in its 
early  stages by fur-dealers. 

The geological  map,  Vancouver Sheet, No. 1 9 6 ~ ,  issued by the  Geological  Survey of 
Canada, Shows how  nnmerous  the  included  belts  in  the  granodiorite are along  the  main  coast- 
line  from  Vancouver  north,  and,  judging by the cross-section of the  range  along  the  Pacific 
Great  Eastern  Railway,  these  belts  are  proportionately  numerous  from  the  heads of the  inlets 

. ,  to the  summit pf the  range.  Few of these.  even  aloug  the  coast-line.  have been thoroughly 
prospected  and  there is therefore  ample field for  individual I)rospectors and  pleuty of oppor- 
tunity  for organized  prospecting  by  the  larger  companies.  The  immense  interior Of Vancouver 
island  offers  a  practically  rirgin  prospecting  country  from  Alberni  north. H. C. Gunning, of 
the Geological Surves of Canada.  who  has heen in  the  section  from  Buttle  lake  north for the 
past  three  years,  expresses a very  favourable  opinion of that  area  for Rrospecting. 

transportation  to  smelters, good operating  conditions,  and  faronrable  year-round  weather  are 
The  advantages of favourable  geological  conditions,  easy  and  inexpenshe  accessibility,  cheap 

features  to be considered. 

prospected  to  some  extent.  The  placer gold taken  from  Ijeech river in  the  early  days  came  from 
the  small gold-bearing quartz veins  in  the Leech River  slates.  These  veins  where  found  have so 
far  proven too low  grade  to  be  important as gold-producers in  themselres. 

The Loss and  Somhrio  rivers, on the  west  coast,  south of Port  San  Juan,  have piled  np  great 
banks of gold-bearing  gravels at  the  beach  and  extending Some distance  up  the  rivers.  These 
creaks  rise  in  the  range  south of the  San  Juan  river  and  t.raverse  the Leech  River formation. 
More  or  less  placer-gold  indications  have been found in  the Creeks at the  head of the  San  Juan, 
in  the  vicinity of Todd  mountain. I therefore  judge  that  the  nrea  lnstifles some careful 
prospecting.  There is a trail  up  the  West fork of Leech river,  meeting  the Kolcsilah River  trail 
at the  head of Jordan  river,  but my information is that  the  trail up the  Koksilah  river from the 
wagon-road  Nhich  leaves  the  main  highway a t  Cobble Hill is the  nreferred  route.  This  trail 
crosses  to  the  north  side of the Kolmilah river at the big  bridge  and  follows  the old Frenchman's 
trail to where it crosses  back  to  the  sonth  side,  again  continuing on through  to  Todd  mountain. 

creeks,  and good gold TnlueS at the  head of Cottonwood  creek, about  half-way  down  Cowichan 
Placer gold in  China  creek,  mld-hearing  quarts  reins a t  the  head of China  and  Franklin 

lake,  would  indicate gold possihilities  along the  main  range  north of Cowichan  lake, at the 
headwaters of Nitinat  river,  and  Shaw  and  McKay  creelrs. 

This area is accessible by way of Nitinat lake  from  the  west  coast:  the  Canadian  National 
Railway  grade  from  the  head of Cowichan  lake:  by  trail  from  Alberni  canal, at Island  Copper 
Company's  camp to the  Canadian  National  Railway  grade  east o f  Francis  lake:  and by a new 

Vancouuer Island.-The area  around  the  heads of Leech and  San  Juan  rivers is being , 
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trail  cut  out  this  year  from  the bend in  the  Canadian  National Rni1wv.y grade.  about 5 miles 
from Cowichan  lake, t o  the bend in  the  grade just east of Francis lake.  This trail crosses the 
Nitinat  river  (by  cable)  lust below the  grade  and is about 7 or 8 miles  through  to  the  Little 
Nitinat.  The Suutkem Cross cabin is on the  divide  hetween  Parker  and  Worthless  (Cultns) 
creeks. A Short  distance  above  the  cabin,  another  trail  branches  north  to  Tuck  lake.  There 
is  also  an old  timher-cruiser's  trail  from  Kissinger.  ahout 1% miles  from  Cowichan  lake  and 
rail-end of the  Canadian  National  Railway.  to  the  Nitinat  river,  which  it  follows nu the  east 
side  to  the  head  and  crosses  over  to  the  head of China  creek.  hut I do  not know its condition. 

The Kennedy (Elk)  River section from  the  head of Kennedy lake to the  summit of the 
range at  the source of Elk  river  warrants some careful prospecting. The  formation  is  essentially 
andesite  and  limestone,  in  which are large  intrusive  dykes  and bodies of a 6reyish  diorite  which 
no  doubt  is  the Source of the  fold.  The  veins  are  as a rule  Small  and composed of uyritized 
quartz showing  small  amounts of chalcopyrite  and zinc-blende in places. The gold is probably 
mninly  associated  with  the  pyrite,  though  free gold shows  in  the  quartz  in I)laces. Small  plants 
were  put on two  properties  many  years  ago,  notahly  the Rose Alarie, described  later,  but  opera- 
tions  were  not  rery  successful. 

You gPoUp, Suggest that  the gold-bearing  belt  may  extend  along  the  west  slope of the  range,  from 
The gold-showings n t  the head of Bedwell  river  in  from  the  head of Bedwell  sound,  on the 

Elk  river  across  the  heads of Clayoquot  river  and Tofino creek to the  headmaters of Ursus  creek. 

different  from  any  previously  described  in  connection  with  the  west  coast of Vancouver  island, 
Dolmage* says  that  these gold-hearing vehm constitute a type of mineral-deposit  which is 

and  although  they  hare  not  yet proved to he of commercial  importance,  they  do  in  places  carry 
m o d  gold values  and  mag.  with  further  prospecting  and developing. turn  out  to  he  valuable. 
Dolmage  also  concludes that,  from  his  examination of the  Wreck  Bay  formation  and  the 
iutervening  topography, it seems  almost  certain  that  the gold content of these  gravels  originated 
in  the  quartz  veins of the  district. 

Kennedy  lake  and over the  divide  to  the  Taylor  River  trail down to  Sproat lake. Also the 
To  give  access tu this section a good foot-trail  has been  completed up the Kennedy river  from 

Taylor  River  trail  has  this  year been extended  up the river  to  above  the  forks, so tha t  prospectors 
may  cross  the low range  to  the  headwaters of Ursus creek;Tofino  creek, eto.. on the Coast slope. 
There  are  trappers'  cabins up the  Taylor lZiver trail,  hut  none on the  Elk  River  side  except at 
the Rose Marie. Small  hoats  can  he  lined  from  tide-water up the  short  rapids,  at  the  outlet Of ' 

Kennedy  lake, to the  lake itself  without difficulty. The  area  may  thus  be reached  either  from 
the  head of Sproat  lake  or by way of Kennedy  lake  from  the  west  coast. 

recommend it as a rery  favourable one for  ertensice,  systemntic  prosvecthlg.  What  prospecting 
The Buttle  Lake section has sufficient  mineral-showings and ,"eolosical features to stronsls 

has been done  and  development-work  accomplished has been due  to  the  energy  and perseverance 
of Jim Cross  during  the  twenty  years  or  more  that  he  has  "stayed  with"  that section. 

Albert  Rdmard, 7 or 8 miles east of the  lake a t  the  head of Ralph creek, I judge  that  the massive, 
From my ohserrations of the  range on the  east  side of the lake, and  in  the  vicinity of Mount 

unbroken,  unfavourable  volcanics  extend  eastward  until  overlain by the coal. formation of shales, 
snndstones,  etc.,  which  extend,  inland from 6 to 12 miles from  the'.east coast. That  area of 
vulcanics  would  present  little  encouragement  for  prospecting. 

The  west  side of the  south  end of the  lake,  however, is quite  different. .Ahout 1% miles  west 
of the  lake a t  Myra  creek a large body of granodiorite  has been thrust  np  through  the overlying 

a width of several  hundred  feet, in  which  are  mineral  replacements  indil!ating  important  ore 
Vancouver rrolcanics, resulting  in  intense  shearing  action  and  alteration of the  andesites  across 

possibilities. 
The volcanics  have been converted  into  light-coloured  chlorite  and  sericitic  schists,  the 

schistosity  striking  north-westerly  and  dipping  almost  vertically.  Pyrite is disseminated 

pyrite,  and  galena  occur  in  different  comhinations,  in  lenses  and Small veins  either  with the 
through  the  schists,  giving  them a yellow to re11 appearance on the  surface. Zinc-blende,  chalco- 

schistosity or crossing it, in  places  making  up  to  10  feet  in  width of heavy  sulphide  content. 
The  ores  are  not  high  grade, gold varying up to $16 a ton,  silver to 6 0% a ton,  copper to 2.6 per 
cent.,  lead  to 2.5 per  cent.,  and  zinc  to 35 per cent., hut  indications  are  that  great  tonnages of 
milling-ore  can be developed, suggesting  large  operations at  Some future time. 11. C. Gunning 

* Summary Rwort. 1020, Part A, G.S.C. 



made a reconnaissance of that  area in 1931 and considered it as having  many  possibilities for 
me prospector. 

camp  on  Upper  Campbell  lake,  from  there by boat  to  the  head of the  lake,  then hy  good horse- 
Buttle  lake,  about 20 miles  long, is reached  from  Campbell  River by auto  to  Sutherland's 

kept, by the  Sutherland's  and  outboard-motor  boats on Buttle  lake. 
trail 9 mile$ to the  head of Buttle  lake,  where  there  are  cabins.  Saddle  and  pack  horses  are 

The  Nimpkish  section,  notwithstanding  the  fact  that  the  properties'in  the  vicinity of the 
lake  did  not  meet  the  expectations of the Consolidated  Nining  and  Smelting  Company  in its 
extensive  esploration-work,  has n large  unexplored  area  containing  favourable  conditions  and 
possibilities for copper- and gold-bre  deposits. Had  the  surface showings of the Ififimaa claims 
been less  extraordinary  the  results of the  surface  work  and  diamond-drilling vFonld probably 
not  have been  considered so discouraging. No doubt  the  replacement  ore-bodies, in  the lime- 
stone,  such as are  esposed on the  surface  recur  to  the  depth of the limestone-bed, and  had one 
of these bodies  been encountered in  the  exploratory worli there  might  have been a different  story. 

geological-survey morlc in this  area, says: "The mineral-deposits of this  area  are  related to 
H. 0. Gunning,*  who has covered  several  hundred  sqnare  milcs in  the two years of his 

intrusions  which  vary  in  composition  from  granite  to  gabbro. . . . -Most of the ore-bodies 
were  formed  within  rocks of the Vancouver  gronp,  particularly  limestone,  but it is  evident  that 
imDortant  mineralizations  may  estend  into the Coast Range intrusives  (granodiorites),  although 

most  important  process  in  the  formation of the  ore-deposits  and  particularly  in  the Case of 
these  rocl~s  are  not, on the whole,  considered  to  be  favourable  hosts.  Replacement  has been the 

copper-magnetite  and  lead-zinc  mineralization." GIe also  emphasises  the  fact  that copper ores 
may be eoncentrated  in  places  in  belts or zones of garnetite,  epidote,  or  magnetite,  and  may be 

favourable  formation  for  containing copper-gold  ore-bodies and  should be  prospected  accordinglp. 
absent  in  other  portions of the  same  belt;  thcrefore  all  such  belts  should be  considered as 

He  is of the opinion that  there  are  many  localities  along  the Ximplrish river,  between  the  Nimp- 
kish  river  and  the  north  coast of the  island  along  aohnstone  strait,  and on both  sides of the  main 
range of the  island  south  to  Ruttle  lake,  in  which  there a re  excellent  chances  in  prospecting. 

area, on recommendation of the  Resident  Engineer,  the  Department of Mines this  year repaired 
As assistance to  the geological-survey  work  and  anticipating the  ore  possibilities in  that 

the old  logging-road for 7 miles up  the  Nimpkish  river  from  the  south  end of the  lake,  and 
continued it as a good foot-trail  for a further 6 or 7 miles  along the east side of the river, thus 
giving  access  to  that  extent.of  prospecting  country. It is hoped that prospecting of this  section 
will  ultimately  warrant  the  extension of this  trail  to  the.  headwaters of the  Nimpkish,  across  the 
divide,  and  down Gold river  to  the  west  coast. It is  also proposed to build a prospector's trail 
from  the  mouth of the  Tsitika  river,  which  flows  into  Johnstone  strait at Robson bight  opposite 
Cracroft  island,  to  the  copper  prospects  up  the  river  to  its  head,  eventually  to  connect  with  the 
Nimpkish  River  trail. 

There  are gold and copper  prospects  on the  Adams  river, also flowing into  Johnstone  strait, 
that   are reached by road  from  Sayward  to  the  forks of the  Salmon  and  White  rivers;  thence by 
trail  up  the  White rirer, crossing over to  the showings at the  head of Adams  river. (See 
Lucky Jim.) 

On the Zehallas  river, flowing in a t  the  head of Zeballos arm, off Esperanza  inlet, on the 
west  coast,  small  high-grade  gold-bearing  veins  have been found. I am informed that  there is 
a  promising  area  up  in  the  main  range at the  headwaters of the  river. 

Copper  Mines camp at  the forks, and a blazed trail  extends up the river  for some  distance beyond 
There  is a good trail from the head of Zeballos arm to  the camp of the  hlarl~3 Gold and 

the camp. The  extension of the gcological sumey  from  the  Nimpkish  river  west to  the  summit 
and  including  the  Zeballos Rix-er drainage  area would  give a Splendid  cross-section of the  island 
from  coast  to  coast. 

The  Nahwitti  Lake  section  has  showings of lead  and  zinc  ores  in  limestone.  'There  is a big 
country  north  and  Nest of this,  to  the  coasts, of volcanics and limestones  intruded by large 
bodies of granodiorite,  providing good prospecting  conditions. The  area is a't present  reached 
from  Port  Hardy, on the  north-east  coast, by a foot-trail  up  the Glenlion and  Tsulquate  rivers 
to  Rains  lake,  a  distance of 12 miles;  then by boat to  the  head of the  lake, 3 miles, where  there 
is a  comfortable  cabin,  and  from  there by foot-trail 6 miles to the N.P .E .  group. 

* S~~mmaPY Renort, 1929, Part A, G.S.C. 
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included  belts or roof-pendants or roof-remnants  occurring  in  the  Coast  range.  Mineralizatiou 
On the  mainland, as previously  stated,  the,mineralization  occurs  in connection, with the 

has been rcstricted  almost  entirely  to  these  inclusions of altered  stratified  rocks,  but  in  some 
cases there  has been  Some mineralization  along  the  contact-borders  within  the  granodiorite  itself. 

replacing  the  latter  and  associated wit.h such  minerals  as epidote,  garnetite, etc.  Limestone is 
Nany of the ore-deposits  occur  along  contacts  between the  granite  and  stratified rocks 

particulayly  susceptiblc to such  replacement. Also the  deposits  may be situated some  distance 
from  the  immediate  contact,  along  lines of fissures,  shear-zones, or be(lding.planes,  Where mineral- 
bearing  solutions  from  the  underlying  and  surrounding  granodiorite  have  found  easy  passage. 

Thc  shearing  and fissuring are  the  results of rock-movements in  the  main  granite-mass or 
adjustments  taking  place  later as the  granodiorite cooled. It.  therefore  follows that prospecting 
in  these  belts  should be  along the  main  contact  with  the  granite or rvhere there  has been  some 
shearing or fissuring.  Many of these  belts  nre  solid,  practically  nnaltercd,  masses of volcanics 
and  sedimentaries  and  conseqnently do not offer favourable  prospecting  wens. 

In  the  Shoal  Bay  area  there  are  several  parallel  belts  np  to 2 and 3 miles  wide  containing 
zoncs of intense  shearing  in  which  quarts  reins  are  numerous.  These  are  quartz  replacements 

rule  they  nre  irregularly  mineralized  with  gold-bearing  pyrite,  with  which  can  sometimes be 
of the  sheared  material  and  vary  from  small  lenses  to  veins  several  hundred  feet long. As  a 

secn  metallic gold. J. A. Bancroft’  says:  “These  quartz  reins.  and {.heir mineral  contents 
originated  during  the  period  when  the  interior  portions of the  batholith of granite  were cooling.’’ 
Camscll states  that  “the  lateral  contacts  are  mineralized  mainly by copper  ores, but on the roof- 
contacts-that  is,  where  the  batholith  plunges nncler a roof of stratified rocks-the mineralha- 
tion  is  often by thc  mom  precious  metals.” 

The gold-bearing  helts  extend  along  the  north  ends of Sonora  and T:liurlow islands,  extend 
across  to  the  mainland  north of Frederick  and  Phillips  arms,  and  north-westerly  to Lough- 
borough  inlet,  making  this a promising  gold-prospecting  area. 

many  such  belts  and  presents n favourable  permanent prospecting-field. 
The  whole  mainland  coast,  cross-sectioned by many  inlets up to a width of 40 miles, contains 

further 30 miles in  this  dist.rict.  Camsell,  in  the 1017 Summary  Report,  Part H, G.S.C., says 
The  Pacific  Grcat  Eastern  Railway  area  continues  this  cross-section  into  the  interior a 

deposits of eonper,  lead, nine, go1Q and  silver,  and  the  whole  interior of the  Coast  mountains 
that  thc conditions  traversed by the  railway  are  most  farourable  for  the occurrence of metallic 

becomes a n  excellent  field for prospecting. He concludes  with  the  remark  that  prospectors 

is easily reached and  trails w.ill be built hack into  the hills as warranted by prospecting. 
should  pay  more  attention  to  the  Coast  mountains  than  they  have done.  Any part of the  coast 

There  am  fair  chances  for gold-prospecting on Fire  mountain, reached  by trail  from  the 
upper  end of Rarrison  lake.  The  country  east of IIarrison  lake  and  north of the  lake  up  the 
Lillooct  river  also  offers  some  encouragement. 

On Picrce  mountain  and  farther  east,  south of the  Chiliiwack  river,  the geological map of 
the  International  Boundary  survey  show; a large body of diorite  lying  west of a great  mass of 
granodiorite,  and  intruding  the  Chilliwnck  series of argillites,  sandstones,  quartzites, etc. The 
fact  that  fold  indications  have been found at this  contact  in  places on Pierce  mountain, a n d t h a t  
the Boundarg Red Mountain mine in  the  samc  belt  south of the boundary-line has bcen a 
producer of gold  bullion  for  several  years,  should be sufficient indwenlent  for  the closc  prospect- 
ing of the  border of the diorite-body. 

There  is a horse-trail  from  Vedders  Crossing  to  Chilliwack  lake,  from  which  trails  branch 
up Sleese  creek  to  the Bolklzdarf/ Rod Mmkntain property,  and a 1it.tle farther on another  branches 
to  the Mount@in Goat p u p  on the  summit of Pierce  mountain. 

may be had by addressing  the  Resident  Engineer’s officc, Workmen’s  Compensation  Building, 
Information  regarding  prospecting  areas, horn to  get  there,  maps, Sketches of trails,  etc., 

Vancouver. 
I~BIVIWAOPMENT. 

Many  inquiries  have been  received during  the  year  for  prospcets on which  it is worth spend. 
in6 moncy for  development-work.  Though  the gold standard seems to be out of vogue to a great 
extent at  present, it apparently  has  not  had  any  disturbing effect  on  gold-mining, and  much 

0 
* Memoir 23, nage 130, G.S.C. 
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interest is being  taken  in  this  class of mining,  both  placer  and  lode.  Development has  therefore 
been  confined  mainly  to  prospects that show  possibilities of workable gold  values. 

cases,  do  more than  the  amount of work  required  for  annual  assessment  purposes.  Practically 
Development  has been about on a par  with  last  year  in  this  district.  The  owners,  in  many 

al l   the  copper,  lead,  and  zinc  properties  have been kept  in good standing.  Further  work  was 
done  on  the  properties at the  head of Cottonwood creel;, up  from  Cowicban lalie-the El Capitam, 
Paint Pot, Cottonwood, and Silver Leaf. 

The Ormond, on  Flores  island,  on  the  west  coast of Vancouver  island,  had a small  crew 
working Lhe most of the Summer. The Marlzs Gold and  Copper  Company’s  property on the 
Zebailos  river  was  also  developed  in a small  way.  The Alexandria, on  Phillips  arm, on the 
mainland  coast,  has been operating  the  greater  part of the  year.  The  Pacific Copper  Company 

work  was  also  done on tlie Gonora and Dowlas  Pine properties. The Geiler group  back of 
handed  the  Thnrlow Gold Mines  prollerty  and  did  considerable  underground  work.  Some  further 

Granite bay and  the Inca group at Heriot  bay,  both on Quadra  island,  were  further  explored  in 
1931. Jim Cross  extended  the  work  on  the Claims at Buttle lake.  Exploratory  work by way of 

Great  Eastern  Railway,  the Brandyzcdne, Blue Jack, and McVdcar, were  worked  this  season. 
sinking  is  under  way  in  a  couple of places  on  Texada  island.  Several  properties  on  the  Pacific 

A  little  work  has been done on the Pitt Lake  properties,  and  also on Pierce  mountain  up  the 
Chilliwack  river.  Altogether  development-work has not been a t  a standstill, by any  means, 
throughout  the  district. 

ESQUIMALT & NANAIMO RAILWAY. 

The  Esqnimalt & Nanaimo  land  grant,  covering  nhout a third of Vancouver  island, is out- 
lined on all  Government  maps.  For  the  information of the  prospector  unfamiliar  with  the 
regulations  pertaining  to  minerals  in  the  grant,  the  following is given:- 

leaving  only  the  precious  metals, gold and  Silver,  belonging to  the  Government.  The  area  is, 
All  base  metals,  copper,  lead,  aud zinc, within  the  area belong to  the  railway Company, 

however,  open for prospecting  and  mineral  claims  may he staked  under  the  regulations of the 

The locator of mineral  claims  on  unsold  nreas  may,  for $1 paid  to  the  railway  company,  procure 
“Mineral  Act,”  but  they  are also subject to the  regulations  outlined by the  railway  company. 

a n  option for  one  year  to  purchase the Surface  rights  and  timber at $5 an,acre,  which  would  be 
$260 for a full claim of 52 acres;  also  the  timber  may he purchased at $1.50 a thousand  in  excess 
of 8,000 feet  an  acre;  this  timber  to he used for milling  purposes  and  not  to be moved from  the 
claims. 

The  railway  company  places the following  royalties  on  the  base  metals  mined: On lead; 

a ton. On zinc the royalty is %o cent a pound of nine up  to 40 per  cent.  and %o cent a pound 
cent a pound of lead;  that  is, on a 10-per-cent.  lead  ore  the  company  would  collect 20 cents 

above that:  a 40-per-cent.  zinc  ore  would  therefore  have to pay 40 cents  n  ton  and a 50-per-cent. 
ore 60 cents a ton. On copper  ores  the  royalty is %o cent a pound up  to 2 per  cent.,  or  4  cents 
a ton; on an  ore  assaying  from  2  to 5 per  cent.  the  royalty is, on a sliding  scale, a 5-per-cent. 
ore  paying 10 cents a ton; over 5  per  cent.  the  royalty is $40 cent a pound,  making  the  charge 
against  n  10-per-cent.  ore-about  what a prospector  would sort out  to shi-6 cents a ton. 

A copy of the  regulations  may he procured  from  the  Land  Agent,  Esqnimalt & Nanaimo 
Railway,  Victoria. 

REFEREKCES. 

ing  to  this  district,  and  to  the 1927 Annual  Report,  page 333, for  an  index of all mineral  claims 
The  reader is referred  to  the 1928 AnnualReport,  page 358, for a list of reports, etc., pertain- 

and  mining  companies  reported  in  the  Annual  Reports  from 1917 to 1926. 

VICTORIA  MINING  IXVISION. 

SOOXE A m  JORDAN RIVER SECTIOPS. 

t he  Leech River  area and  have  placer  possibilities  in  the large gravel-banks at the  mouth of the 
As  stated  under “ Prospecting  Areas,”  these  sections have produced  some placer gold from 

Sombrio  river,  hut  the  gold-bearing  qnarta  veins  which  have  no  doubt been the  source of the 
.placer gold have, so far as discovered,  been  too  low grade  to  he of any  commercial  importance 
:as lode-gold  producers. It would,  however, Seem a reasonable  surmise that  there  are possibilities 
5n such argas  where  geological  formations  and  conditions  are  favourahle. 
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COIVX:HAN LAKE SECTION. 

The  particular  area at the  head of Cottonwood creclc, on the  divide  between  Cowichan  lake 
and  the  Chemainus  river, is reached by  a.uto or Canadian  National  Railway  to Youbou, where a 
large  sawmill is situated. Any mineral  discoveries  made  along  the  main  range at the head of 
Cottonwood creek  and  north a t  the  headwaters of China  and  Franklin  creeks,  which  empty  into 
Albcrni  canal,  contain good gold  values. It is therefore  suggested that  along  this  main  mountain 
range of Vancouver  island  would be a vorthy prospecting-field, and probably  especially at its 
intersection  with one of the  main  cross-ranges  estending  from  the  west Coast above  Nitinat lake, 
crossing the  main  range at the  headwaters of the  Nitinat,  Franklin,  China,  and  Cameron  rivers, 
and  extending  along  the  north  side of Nanaimo  river  toward  the  east coast. 

E1 Capitan. El Capitan Nos.  2, 3, a.nd &> is owned by a Duncan  syndicate  under  the  man- 
This  group of four  ~m-Crown-granted  mineral  claims,  the NZ Capitan and 

wood creek,  which  empties  into  Cowichan  lake  about  midway  up its north  side,  and on the 
agemcnt of E. F. Miller, of Duncan.  They are  situated  at  the  head of Cotton- 

summit of the  main  range of the  island  between Comichall lake  and  the  headwaters of the  south 
branch of the  Nanaimo  river  on  the  east side. The mineral-showings a re  on the  apex of the 
mountain a t  4,300 feet elevation. 

Cowichan  lake,  by following the  railway  for a mile to Cottouwood  creek ; thence up  the  creek 
The  property is reached from Youbon Station on  the  Canadian National Railway at 

for G miles hy a n  old  logging-road to  the  foot of the hill. and  from  there by a.good  foot-trail 
t o  the  cabin at 3,850 feet elevation. Last gear, wit11 financial  assistance  from  the  Department 
of  Mines. the old logging-road from  the  Canadian  Xntional  Rnilwar  was imDroved into a fair  
trucli-road by taking  up  the old railway-ties  and filling  in the holes for  allout 5 miles, The  ties 
were  used for covering the bridges. A little  more morlr in removing the  balance of the  ties  and 
graclina in a few Dlaces will  make  this a first-class  truck-road. In  the  event of the  property 
becoming a producer, an  aerial  tram  from  the  mine to the  head of the Toad and  trucks  to  the 
Canadian  National  Railway would  provide  cheap  transportation. 

two  tunnels,  the  upper  about 100 feet below the  apex of the  mountain  and  another 60 feet 
The  general rock  formation  is  andesite of the Vancouver  volcanics. The  work  consists of 

rertically  lower,  both on the  east  side of the  hill,  where  the  outcrops am! more  prominent  than 
on  the'  west or lake  side. On the  surface  the CronDing'S show  two veina ahout 10 feet   apar t ;  
the  north  one is only a small  seam  and  conseouently  the  work  has heen done on the  south or 
larger one. The  south vein is about 20 inches  wide on the  surface  and  consists of heavily 
oxidized material carrying Some sold values. It strikes about east-west (mag.) and dips 
slightly  to  the  south.  The  n~pe1'  tunnel  was  driven 50 feet folloWing the vein.  which shows 

due t.o t.he junction of a Small will  from  the  south sirle. Small  rihs of sulnhides of iron  and 
the Same intense  oxidation all the way. A t  ahout  half-way  in it opcns  to a width of G feet, 

c o p ~ c r   \ ~ c r c  cncountercd  in  the  oxides  which  assayed  up  to $39 a ton  in gold. This  is encour- 
aging  for  the  reason  that goad  values  may be espected  when  suRcient  depth  has been attained 

has  mlit  up  into  two  small  veins of low-grade  oxides. 
to  get below the  osidized  horizon.  Beyond  the  wide Dlace the vein narrows  and at  the  face 

The lower  tllnnel  was  started  in a heavy  slide,  through  which it  all driven 20 feet:  then 
about 40 feet  diagonally  across  the  small  north  vein  and  intervening  rock  to  the  south  vein, 
on which it was continued  about 50 feet  and is now  about  half-way  in  under  the  upper  tunnel. 
The vein, where  cut,  shows  about 4 inches of sulphides on the foot-waU: then 3 to 4 feet of 
oxidized material;  then  about 6 inches of partially oxidized chalcopyrite ore on  the  hanging- 
wall. The foot-wall  seam assays $64 in  gold to  the  ton  and 3.5 oz. Silver to  the  thn,  and a sample 
of the'hanging-wall  seam  assayed $82 to  the  ton in gold, 1.3 0% silver  to  the  ton,  and copper 13 
per  cent.  There  are  more  sulphides  in  the  oxidized  material  in  the  lower  tunnel. A sample 
from a couple of tons of sorted  ore on the  dump  assayed over $100 in  gold to the ton. A crosscut 
of about 12 feet at the  face  shows  the  vein  to  have  split  into.  three oxiilized small  veins. An- 
independent  sampling of the  crosscut  gnre 10 inches of oxides  on the hanging-mall  assaying 
$9 in gold to  the  ton:  then G feet G inches of slightly  mineralized  rock :assaying $2 in  gold to 
the  ton;  then 17 inches of oxides  assaying $45 to  the  ton:  then 4 feet of rock, and  flnalb a 

portion of the hanging-wall would  constitute a fair grade of milling-ore. 
small Seam  of oxides  on the foot-wall  portion assaying  about $3 in  gold io the ton. The 8-foot 
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to  justify  further  derelopment of the  property. 
The consistently  high gold values  in  the  sulphides  are, I think, a sufficient encouragement 

Paint Pot. Fletcher, of Duncan,  and  associates.  They  are  situated  adjoining  the El 
This  claim  and probably  two  more  adjoining  claims  are owned by J. E. 

Capitan on  the  south  and  are  reached  from  the 332 Capitan  cabin.  The 
mineral-showing is a 2-foot  vein replacing a Shear in  the  andesitic  country-rock,  consisting of 
sulphides of iron  and copper.  A sample across the vein assayed $2.80 in gold  to  the ton, 1.5 08. 

silver  to  the  ton,  and 6.1 per  cent.  copper.  The  vein  can be seen  in  the  perpendicular  cliffs  ahove 
for'a  considerable  distance. A short  tunnel  driven on the  ore  in  1931 is reported as Showing 
about  the  same as on the  surface. 

ALBERNI XII?\'IP\TC DIVISION. 

area of Barlcley  sound,  Alberni canal,  and  Sproat  and  Ccntral lakes.  All parts of it can be 
This Division  occupies a part  of the  central  western  half of the  island  and is the  drainage 

. reached  from  .Alberni or Port  Alberni. 

ALBEENI CANAL SECTION. 

This  group of four  Crown-granted  mineral  claims, W.W.W. Boa. 1,  2, S, and 4, 
W.W.W. is owned by  A. James,  Vancouver.  They are  situated  about 12  miles up  the 

. Franklin  river on the east side of Alberni  canal.  There  is a trail,  starting 
near  the  mouth of Fmnltlin  river,  to  the  property. I understand  that  the  trail is badly  over- 

the reopening of the propert,y it could be again  put  in commission at a comparatively  small  cost. 
grown  and  hard  to  follow  in  places,  and  the  bridges  are  badly  dilapidated,  but  in  the  event of 

a re  probably  chiefiy  impregnations  and  partially  replaccd shear-Eones. Excerpts  from  the 
The  general  formation is evidently  Vancouver volcanics, and  Clapp  says  that  the  deposits 

Annual  Report of 1921 are:   "The ore is deposited in  fissures  which  have  clean-cut  walls,  hut 

entirely of quartz,  mineralized  with  iron  pyrite  and  some  frce gold. There are apparently  two 
vary  considerably in  Nidth  from a few  inches  up  to  14 inches. The  rein is made  up  almost 

feet  and  the lower  one  117 feet long. The  upper  tunnel  follows  the  fissure  all  the  way;  the 
fissures  striking S. 10" W. (mag.)  and  dipping 45" E. There  are  two  tunnels,  the  upper  one 72 

ore-shoot is about 30 feet long and  12 inches  wide. The  values at the  face are encouraging  and 
the vein has  indications of widening. In  the lower  tunnel  the  fissure Shows for its full  length 
and  the  ore-shoot  about 40 feet,  which  has  heen  stoped  to a small  seam  in  the back." 

seems  to be that,  although  there  is  little commercial ore  in  sight,  there  are possibilities of the 
Sereral  examinations of the  property  haPe been made  this Season and  the  general opinion 

recurrence of similar  lenses a s  exposed in  the  tunnels and which miiht make a small Drofitable 
property. 

There  are  three  claims  in  this  eroull-the Reoina. Regina Xo.  1. and Reo& " 

~Regina. N O .  2-now owned  by E. Maralia, of Port  Alberni. They  are  situated  about 

Company. There is a good trail  from  the Zailway i t  1,000 feet  elevation  to  the  old  cabin at 
9 miles from  Port Alberni  on  the  logging-railway of the  Alberni  Pacific  Lumber 

2,100 feet elevation. 
The  mineralization  consists of a mixture of pyrite,  sphalerite,  and  chalcopyrite  in a siliceous 

gangue  replacing a Shearing in tlle  volcanic  country-roclc. The  vein  Strikes  north-south  and 

the  hill  and a short incline shaft  sunk on the vein. The  shaft does not show  much  mineralization ' . 
dips 30" E. into  the  hill. I t   h a s  heen onelied UD a little by a wide  open-cut  alone  the  face of 

for  the  reason  that  it  has heen  sunk at a Doint where  the  vein  is  offset or faulted.  and conse- 
Quently more  or less broken.  Reyond this  the veil1 is  shown  to be well  mineralized  and  about 
2 feet  in  width. 

and  then do some drifting on  it.  The gold and copper contents  are  encouraging  and  would  make 
Judging by the mineralization, I tbinli i t  =.orth while to obtain  some  depth on this vein 

a  nice-grade  concentrate if sufficient tonnage could  be  developed  to justify a small  mill.  About 
20 tons of ore  piled on the dumD, Bhich  may possibly have been rouehly  hand-sorted,  assayed 
$3.60 in  gold to  the ton, 5 oa. silver  to  the  ton,  and 5 per  cent.  copper.  If the  chalcopyrite  caPries 
the eold, a good-grade  copper  concentrate  could  he made. An arrangement  with  the  lumber 
company  would  proyide  cheap  transportation  to  tide-water. 
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Although the Side-hill at the croppings is faixly steep, the fiat  dip of the  vein  (about 30") 

depth,  unless, of course, the  surface  n'ater would make  sinking  prohibitive.  The shaft  on the 
would necessitate  sinking on the vein for  preliminary work ratller  than  crosscutting  to  obtain 

vein \voul<l furnish  continuous  ioformation. Altogetller it is an  attractive little prospect. 

SPROAT AND GKEAT CENTRAL LAKED SECTION. 

This group is comprised of the  three claims, U o m &  Xorn,ing No. 1, and 
Morning. Apex, owned by Andrew  Smith, of Alberni,  and W. I?. Beavan, of Victoria. 

Campbell; Port Alberni,  and P. L.  Anderton,  Coortenay,  with  the  development-work  under  the 
Last  year  the  claims  were  under  option  to a syndicate  headed  by Gordon 

supervision of R. N. Diclrinson, of Comos. I hare  no  information as to  the  present holding. 
The  claims are situated on the  north-east  side of Taylor  river,  about 3% miles  from  the  head 
of Spront lalcc, and reached by a branch  from  the  main  Sproat  Lake-Kennedy  Lake  trail. 

One  long  tunnel  has been driven  and  an  extensive  amount of snrface  ~vork done in  strippinz 
and  open-cutting,  all  showing a number of parallel  veins of quartz, filling  fissures in a basaltic 
country-rock.  The  general  strike of the  veins  is X. GO" E. (mag.)  and  dip  about 85" W. The 
mineralization Consists mainly of pyrite and pyrrhotite,  with Some  .?a:ena, sphalerite,  and 
chalcopyritc  in  places,  carrying  appreciable gold and  silver  values.  Tlle  veins  vary In width 
from 1 to G feet  and  carry up to $18 in golf1 to the  ton  in  the  henry  pyrite.  The  average  is 
estimated at $0 to $7 a ton, 

The  old work consisted of the  tunnel nu4 some open-cutting on the lower  claims. The  tunnel, 
a t  500 feet  elevation,  was  driven 34.5 feet,  tlie  first 100 feet  following a slip to the  vein  and  the 
balance a drift on the vein. The vein is  here Shown to be from 1 to 5 feet  vide,  heavily  oxidized, 
and  carrying low average  gold  values. At 100 feet  above tlle tunnel a11 open-cut in  the  same 

At 8% feet elevation another  cut Shows a rein-width of 2 feet  assaying $4 in gold to  the ton. 
vein shows 6 fect of vein,  with a heavier sulphide cont,ent assayinz $2.40 in cold to the ton. 

About 200 feet  west of the  tunnel  another  cein  similar  in eaesy way  has been  opened up by an 
open-cut,and  short  tunnel. Good  gold values are reported  in  the  heavy  sulphides  in  this vein. 

A sample of average  ore  was  sent  to  Ottawa  for  testing  purposes,  which  assayed: Gold, 

gold mas  contained  in  both  the  pyrite  and  chalcopyrite,  vhich  eliminated  selective  flotation,  but 
0.34 oz. to the  ton; silver. L O G  oz. to  the  ton: COnDer. 1.22 Der cent. It. was  found that the 

straiellt  flotation mve  a recovery of.9S.7 ncr  cent. of the copnel' and SQ.'? per  cent. of the gold. 
A cery small pcrcentltnge  of the gold is :froe-milling. 

and three OPen.CntS on the lligller ground of the A g e s  a t  about 3,000 feet eleration.  This work 
The  later work by the  syndicate  consisted of a few  cuts between F5O and 800 feet elevation 

1xoved the  existence of more Teins of silnilar  widths and values and showed the necessity of 
extknsive  exploration and derelopment-work to demonstrate  whether a. sufficient tonnage of 

present  indications  justify going ahead. 
this  grade of Ore can bo <eveloped  to make  the  property a profitable  undortaking. I think  that 

CLAYOQUOT MINING  DIVISION 

This Division  occupies  tlle  central  hundrcd milcs of tlle  west  coast of Vancouver  island  and 
is accessible by coast-pl>ing  boats  from  Victoria or Port  Albemi.  There  is a road  from Ucluelet, 
at  the  north  entrance to Barltley  sound,  through to Tofino.in Clas'oquot sound, by way of Long 
beach, but  the  trip  owl'  it  is  generally  an  experience. 

KENNEDY LAKE .&NU RIVER SECTIOK 

Nhich  will  be  described hriefiy to give the  reader  an  idea of the showings and conditions. 
There  are  several old properties  in  f.his  section that  may  have gold  possibilities, a few of 

(See also under  "Prospecting Areas.") 

Jo Jo. the  late Wm. Spittal.  The  claims are situated on the  east  side of Kennedy  river, 
This  group  consists Of the do >o nnrl Jo do S o .  I ,  omned by TV. S .  Dison  and 

about 3% miles from  the  head of Kenne<ly lake, a short  distance off the main 
Kennedy  Lake-Sproat  Lake  trail.  The  general  formation  is a greyish  dioritic  rock  with  belts 

pyrrhotite, some galena, einc.blende, and (:lmlcopyrite, a s  a rule  carrying Sold values. 
of limestone. \Vitllin the  rolcanic rock ;Ire  quarts-filled  fissures,  mineralized  with  pyrite ana  
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A'. 40" E. (mag.)  and dippirig  slightly  to  the west. It is well  defined,  well mineralized, and  can 
Several  open-cuts have  exposed  such a vein on  this  property  about 2  feet  wide, Striking 

be  traced  on  the  surface for several  hundred  feet.  A  sample,  however,  taken at the  deepest 
open-cut  gave  a Small  pereentage of copper,  but  low gold values. Further  prospecting  might 
give  better  results. 

There  were  four  claims  in  this  group,  owned a few  years  ago by  A. Watson, 
Rose Marie. of Port Alberni,  and  associates,  but I do  not  know its present  standing. It is 

on the  east  side of Kennedy !irer, about 3 miles  up  from  Kennedy  lake.  The 
vein is typical of the  quartz-vein  type of deposits of this section:  that is, nuarb-filled  fissures  min- 
eralized  with  pyrite,  pyrrhotite,  and some gaalena, zinc-blende,  and  chalcopyrite, as a rule  carry- 
ing gold  values. The croppings a re   a t  1,000 feet  eleration  and a considerable  tonnage  was 
mined from  the  surface.  Later a tunnel  was  driven 350 feet on the  vein  about 400 feet below 
the  outcrops.  The  surface  ore  presumably  paid,  as  there  was a 4-stamp  mill,  tables,  compressor, 
etc,  plant  on  the  property  in 1890 which  was  operated  for a couple of seasons.  Evidently  the 

abandoned. No further  work  has  ever been done on it. 
ore  obtained  in  the  driving of the  tunnel  was  too low grade to  treat  and  the  property  was 

This claim  was  situated  about  2  miles  up  from  Kennedy  lake  on  the  east  side 
Leora. of Kennedy  river. It contained  the  same  type of quartz vein as described  under 

Annual  Report as follows : " The  principal  development-work  consists of a tunnel:340  feet long 
the J o  Jo  and Rose Marie groups. It Was described by Forbes in  the  1913 

situated  about 1,000 feet  from  the  river:  this  tunnel  has been driven on a small  ledge  from 0 to 
12 inches  wide  with  diabase  walls. At 117 feet  in  the  tunnel a willze has been sunk on the  ledge, 
in  which it is said  that  better  values  and a wider  ledge  were  found. A small  shipment  has been 
made  from this winze nrbieh  yielded a return of over $100 a ton.  Mineralization  consisted of 
pyrite,  arsenopyrite,  in a gangue of quartz,  and,  calcite.  A  sample  taken  near  the  winze  assayed 
1.4 oz. gold to  the ton." 

The  property  was  worked  during 1014 and 1915 by W .  W. Gibson,  the  inventor of the Gibson 
mill,  who  must  have  treated a considerable  tonnage  judging  from  the  stoped  portion of the  vein, 

Showing similar  veins  in  which  are  patches of gold-hearing  sulphides.  Both  the Rose Nark and 
and is reported  to  hare  recovered  about $9 a ton.  There  are  several  other  claims  in  this  section 

&It  offers  some  inducement for gold-prospecting, 
Leora furnished some  considerable  tonnage of millinggrade  ore  and I therefore  think  that  the 

You. 
This group,  consisting of the Ex, Ten, Y O N ,  and Eight claims, is owned by 
J. B. Woodworth, of Vancouver. It is situated  about 13 miles up  Bedwell 

At  one  time a good road  extended for 9  miles  in  from  tidewater,  from  the  end of which this 
river,  in  from  the  bead of Bedwell  sound, at an  elevation of about 3,000 feet. 

property  and  the Ptarmigan were  reached by trail.  The  bridges on the  road  are badly  dilapi- 
dated,  and  two of the  largest,  one over the  Bedwell  river,  hare gone out  entirely.  There  have 
been no  operations  in  the  valley  since 1914. 

The Y m  vein is of quartz  in a shearing of the  Vancouver  volcanics,  very  similar to. the  Elk 

the  gold-bearing  quarts  vein  occupying  up  to a foot  in  width of this.  The  quartz is mineralized 
River  shears  and  quartz-vein  replacements. It is, between  well-defined  walls,  about 3 feet wide, 

places  visible  free  gold. 
with  pyrite,  galena,  zinc-blende,  and  copper  sulphides,  carrying gold and  silver  values.and  in 

The vein has been traced  down a narrow  gulch  for  several  hundred  feet by a series of 
open-cuts.  A  tunnel  has been driven  about 80 feet  on  the  vein,  which  gives  considerable  hacks 
as the vein  rises  abruptly.  Samples  from  the  tunnel  show  high-grade  gold  values  throughout; 
a general  sample  from  the  dump  assayed : Gold, 2.92 07.. to  the  ton : silver, 2.6 02. to  the  ton : 
copper, 0.5 per  cent. 

Little  work has been done on the  property  since'l922,  bnt I am  informed by Mr. Wbodworth 
that  he  fully  intends reopening  the  property  in  the  spring of 1982 if it i s   a t   a l l  accessible  under 

Brewer,  Resident  Engineer at  that time. 
present  transportation  conditions.  The  above is taken  from  the 1921  Annual  Report by mm. 

ESPERANLA INLET SECTIO3. 

This section is reached by the  Canadian  Pacific  Railway  coast  boats  to  Nootka,  or  Recate 
cannery,  and  from  either of these  places by launch  to  the  head of Zeballos  arm. 
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Tagore.  situated  about 2 miles up  the Zeballos  river  from  the  head of Zeballos  arm. 
This claim is owned hy €1. Malmberg  and C. Nordstrom, of Quatsino,  and is 

camp. Several  other  claims  were  staked  and  taken over by A. R. Trites, of Vancouver,  in  the fall 
It is on the  trail  up the  river to the  Marks Gold and Copper  Mines,  Limited, 

of 1020. I understand  thnt a small  shipment of very  high-grade  ore  was  taken  out  and Some 
surface  prospecting done without  very  satisfactory  resnlts.  &falmberg was working on a small 
stringer of quartz  up  to 3 or 4 inches  wide  which,  where  mineralieed  with  galena,  zinc-blende, 
and  chalcopyrite,  carried as high as $700 to $500 in gold to. the  ton. 

This  company,  incorporated  in 1928 with a capitalization of 3,000,000 shares 
Marks Gold and a t  $1 par,  acquired  the Ehatset group  from T. J. Narks.  The  group com- 
Copper Mines, prised  thirteen  claims, Ehatset Nos. 1 to 13, situated at the  forks of the 

Ltd. 
good foot-trail  from 1:he beach to  the  camp.  The sllOTvings are  mainly  copper, 
Zeballos  river,  about .6 miles  up  from  the  head of Zeballos  arm.  There is a 

occurring  in a sheared  belt  about 200 feet  wide,  bordered on one side by a wide body of limestone. 

inch  or  two in width.  Where  these  quartz  stringers  are  mineralized wil.h  zinc-blende  they carry 
Within  the  shearing are, in  places,  Small  quartz  veins  varying  from  knife-hlade  seams  up  to an  

very  high gold values.  They are not  numerous'enough to be of any  commercial  value,  but arc 
mentioned  to show that high gold values  arc  found.in  the Zeballos  basin  and  may be indications 
that should  not be overlooked. 

QUATSINO  MINING  DIVISION 

There are seven  claims  in  this gronp--AZice Lake, L ~ C G ~ C U  Strike,  Cedar,  Hotnet, 
Mice Lake. Iron Iinob, Cfalen,a, and P a v s t r e a h w n e d  by  Wm. Clancy  and W. D. Kinsey, 

direction of Mr. Clancy on the  property. It is situated  about  half a mile  from  the  Jeune 
of Quatsino.  The  ore-showings are being  dereloped by the  owners  under  the 

Landing-Alice Lake  road of the  Coast  Copper Company, and  about 4 miles  from  Jeune  Landing, 
a port of call of the  Canadian  Pacific  Itailway  west  coast  boats.  Thero is a  foot-trail  from  the 
road to  the  workings a t  about 1,000 feet elevation. 

The  general  rock  formation is a belt of crystalline  limestone  from 3 to 4 miles  wide,  extend- 
ing  across  the  South  arm of Quatsino  sound,  south  to  the Old Sport  group on Elk  lake.  Within 

mineralization  consists of galena,  zinchlende,  and  pyrite,  carrying good villues  in gold and some 
the  limestone  are  many  intrusions  striking  and  dipping  in all directions. On this  property  the 

silver  besides  the  lead  and  zinc  contents.  A  considerable  amount of  WOPk has been done by way 
of stripping,  open-cutting,  and a crosscut  tunnel  and  the  present  drift-tunnel,  all of which 
demonstrates that the  intrusions  have  had  little or no  influence on mineralization. 

assaying  from $10 to $20 in gold to  the  ton, 7 oz. silver  to  the  tan,  and  up  to 12 per  cent.  lead 
The  drift-tnnnel  has been driven  nearly 100 feet,  following  an  ore-shoot  about 18 inches wide. 

and 14 per cent. zinc. This exploration-work is being  carried out by Nr. Clancy  along  the lines 

Mining Journal early  in 1026. The occurrence is described as a pipe or chimney of ore forced 
of a property  in Mexico, very  interestingly  described by Basil  Prescott.  in  the Engimeving and 

and  only  diverted by some more  resisting  stratum  in  the  limestone.  Development-work  consists, 
up  from  the  molten  magma  through  the  limestone,  maintaining a fairly  uniform  cross-section 

therefore,  in  following  the Ore. Sinca  transportation  presents  no  difliculties,  the  owners  feel. 
that,  with  normal  metal  prices,  they  can  hand-sort  to a profitable  grade of shipping-ore. 

NANAIMO MINING  DIVISION. 

coast  from  Jervis  inlet  north  to  Seymour  inlet,  has  probahly  the  most  diversilied  production of 
This DiTision, occupying  the  eastern  half of Vancouver  island  .and  all  the  west  mainland 

the  Mining  Divisions of the  Province. 

~ I X P K I S E  LAKE SECTION. 

Kinman, of Vancouver, of exceptionally  promising  outcroppings of copper, lead,  and zinc  ores 
This area  was  brought  into  prominence a couple of years ago  on  the discovery by E. L. 

up Lime  creek,  about 4 miles  from  the  south  end of Nimpkish  lake on the east side. The Kiwnan 
gropps,  consisting of over  fifty  claims,  were  staked, as well a s   several other  groups  in  that 
vicinity.  Extensive  surface  work  along a wide  contact-belt  between  granodiorite  and  limestone 
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had  exposed  large bodies, up to 30 feet wide, of chalcopyrite, a s  well as remarkable  showings 
of zinc-blende and  galena. 

An option was  taken by the Consolidated  Mining and  Smelting  Company,  Limited,  and 
further  extensive  Surface  work  done  which  gave  every  encouragement.  Subsequent  diamond- 
drilline,  however,  failed  to  prove  the  downward  extension of these  ore-bodies to the  satisfaction 
of the company and  the option was finally  abandoned.  While  the  principal  metallic  mineral is 
copper, the  fact  that one of the  diamond-drill  holes  crossed  from  2  to 3 feet of $50 gold ore is 
cited as indicative of the gold  possibilities in  the  contact  deposits  in  this  section. 

Smith. had a considerable  amount of work  done  while  under  option  to  the Consoli- 
This  group,  about a mile  east  from  near  the  south  end of Nimpkish  lake, also 

dated  Mining  and  Smelting Company, with  disappointing  results.  However, 
later  work  done by the  partners, A. Smith  (since  drowned)  and G. IT. Storey, of Englewood, 
discovered  some  promising  showings of galena  and zinc-blende, from  which  a gold assay of over , 

$100 a ton  was obtained. This  example,  with  the Kdnlilan  sample, and  similar occurrences  in 

liable  to occur anywhere. 
the  Coast  copper ore-bodies,  Shows that  these are probably  small  enriched'pockets  which a re  

This  property,  consisting of three claims-Lsclcy Jim, Luclcg John,  and dlar- 
Lucky Jim. i o r d e w a s  owned  by Jas.  and  Walter McKay, of Vancouver,  one of whom was 

killed a t   t h e  mine a couple of years ago. The group is located  on  Adams 
river  and  reached by trail from Sayward, on Johnstone  strait, at the  mouth of the  Salmon  river. 

the  ore  occurrence is given as of the  contact-metamorphic  type on a granodiorite-limestone 
I have  not  seen  the  property,  but  from W. Brewer's  report  in the I918  Annual  Ileport I find that 

up  to $18 a ton. 
contact.  The  mineralization  consists of pyrite,  pyrrhotite,  and  chalcopyrite  carrying gold values 

The Consolidated  Mining  and  Smelting  Company  took  a  bond  on the  property  in 1927, 
improved the  trail so that a diamond-drill  could  be  taken over it, and  did  considerable  drilling. 
The  results,  however,  did  not  meet  the  company's  requirements  and the bond was closed. As f a r  
a s  I can  learn,  there  has been little done on the property since. 

There  are  three Crown-granted  claims  in this  groupSiZver  Leaf,  Mountain 
Silver Leaf. Ash, and IIemLock Fractio-ituated at   the head of the  south  branch of Jump 

Slope of the  main  mountain  range of the island  between  the  Nanaimo  River  basin on the east 
creek,  the  main  south  tributary of the  Nanaimo  river.  They  are on the east 

and  Cowichan  lake  on  the  west.  The  best  route  to  the  camp  and  showings is by way of the 
EL Capitan  trail.up Cottonwood  creek from Cowichan lake  to a  low summit at  3,625 feet  elera- 
tion,  and down to  the  cabin at 2,300 feet a couple of miles from  the ZZ Capitnn  cabin on the  west 

others,  constituting  the  Silver  Leaf  Syndicate. 
slope. The  property  is owned by T. Service, the  original  locntor, E. F. Miller, of Duncan,  and 

these  claims  four  parallel  shearings  striking S. 60" W. (mag.)  and  dipping  from 75" to 80" E., 
The  general  rock  formation  is  andesite of the Vancouver  volcanics,  in  which there  are on 

each  containing  lenses of quartz  and  snlphides,  replacing  the  sheared rock. 

crosscut  into  the  hanging-wall  about 10 feet back from  the  face.  This  work  is  under a surface 
On the  south zone, about 400 feet above the camp, a tunnel  has been driven 70 feet,  with a 

outcrop of good chalcopyrite  ore exposed for  about 70 feet on the  surface,  with a width of about 
30 inches.  The  tunnel starts  in a body of  good ore,  2 feet wide,  composed of quarts  and  calcite 
well  mineralized  with  pyrrhotite,  arsenopyrite,  and  chalcopyrite,  assaying $10 in gold to  the  ton, 
1.5 02. silver to the ton, and 9 per  cent,  copper.  At 50 feet  in  the  tunnel a  lens of solid  sulphides, 
pyrrhotite,  and Chalcopyrite,  on the hangingr-wall, up  to 16 inches  wide and  about 20 feet long, 
has been  exposed,  assaying $16 in gold to  the ton and 9  per  cent. copper.  A  piece of the  purer 
Chalcopyrite  assayed $1.20 in gold  to the  ton  and 17.5 per cent. copper. A winze  25 feet  hack 
from  the  face of the  tunnel  was Sunk 6 feet, Showing the  downward  continuation of this ore- 
Shoot,  2 feet wide. The vein  Shows a width of 3 feet  in  the  face,  but only  sparsely  mineralized. 
The  tunnel  should  certainly be  continued. 

few  shots.  This  has proved to be about  2  feet  wide of chalcopyrite  and  oxides,  across  which a 
About 50 feet  north of the  collar of the  tunnel,  another  parallel  rein  has been  exposed by a 

sample  gave $13 in gold to the  ton, 2.2 oz. silver,  and  16  per  cent. copper. This  fully  warrants 
further development.  About 500 fret   farther up the  hill at 2,800 feet  elevation,  and  presum?bly 
On this  same  vein,  an  open-cut  shows a vein-width of 5 feet, of which 18 inches on the hanging. 
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it has  not been shot  into. 
wall  is  clean  clmlcopyrite,  and  another  stripping  some 200 feet  above  shows  the  same  width,  but 

About 200 feet  north of the  tunnel.  another  shear  about 10 feet  wide  has been discovered, 
showing 2 feet of oxidized  material on the  foot-wall  side,  in  which  are  lumps of arsenopyrite, 

grained,  darh-coloured  argillaceous  rock,  throughout  which are  sparsely mineralized  veinlets of 
a Sample of a few pieces assaying $28 in gold to the  ton.  The  balano? of this zone is a fine- 

calcite.  This zone was later exposed up  the  hill  and I am  informcd looks  encouraging. There 
is  another  shear-zone on the Mountaim Ann claim  with  mineral  indications on the  surface,  but 
no work  whatever  has been done. 

Although  insuficient  work  has been  done  on these  different  ore-showings  to  prove  their 

where  found  gises  the  property  promising  possibilities,  and  might,  without  any  great  amount 
extent,  except  perhaps on the 70-foot tunnel,  where  the  lenses  proved  short,  the  grade of the  ore 

entitles  the  owners to  all  metals,  although it is situated  within  the  railway belt. 
of developmept, bo brought  to  the  producing  stage. I understand thrlt the  date of location 

The  serious  handicap  in  connection  with  the  property  is  transportation.  Situated on the 
east slope of the  mnin  range,  the  natural  outlet is down the  Nanaimo  river  to  tide-water, a 
distance of 13 miles  down Jump  creek to  the  wagon-road on the  north  side of the  Nanaimo  river 
and a further 12 to 14 miles to  tide-water.  The  altcrnative  route  would be to  go  over  the low 

down  to  the  Canadian  National  Railway at Comicllan lake. From  the tulmel-level  to the  summit 
divide of the  range at 3,025 feet,  and  about 1,:OO feet  higher  than  the  lowest ore-showings, and 

National  Railway  between 0 and 7 miles. 
would  be  less  than a  mile in a direct  line  for a tramway  and  from  the  summit  to  the  Canadian 

NORTII-WE~~ COAST nltn ISLANDS. 

This  company was incorporated  in  Ontario  in I927 with a capitalization of 
Alexandria Gold 5,000,000 Shares of $1 each. It is a holding  company  with its head office in 

(formerly Alex- Alesandria  Mining  Company, limited,  which owned the Alexa%dria  group, 
Mines, Ltd. Toronto,  Ont.  Included  in its holdings was a controlling  interest in  the 

andria Mining situated on the  north  siqe of Corder0  channel at the  west  entrance to  Phillips 
Co., Ltd.). arm.  The  group  consists of the seven  Cromn-granted claims-Alecza~zdria, 

Waterloo,  Highland  Laddie, Dmpel’or Rrac., Dlklcc, and Jzcbilee. The  blex- 
andria Mining  Company,  Limited,  mas  incorporated  in 1028 by  Chas.  Dickie, of Duncan, and 
associates. Its  capitalization  was 3,000,000 shares of 50 cents a share,  Nith  the  head office in 

years  until  acquired  recently by the holding  company on a share-for-share basis. 
Vancouver. This company  carried on the  development of the AZenmdria  property  for  several 

The  property is reached by Union S.S. coast-pll’ing boats  to  Shoal  bay  (Thurlow Post-office), 

been Constracted at the mine, a t  which  the  Coast  boats  call  when  busincss  warrants.  The  camp, 
on the  north  end of Thurlow island,  directly  across  thc  channel  from  the mine. A dock has 

plant, and morliing-tunnel a re  ideally  located  on the beach. The  camp  consists of office, mess- 
house,  and bonlc-house,, furnishing  accommodation  for  thirty  men. I n  1029 a heavier  power 
plant  was  put  in,  comprising a 000-cubic-foot  compressor, driven by a 125-horse-power  Crossley 
engine,  giving  sufficient  power for  drilling,  drill-sharpeners,  pumping,  and  hoisting  for  several 
hundred  feet of depth. 

The  general roclc formation  is a belt,  possibly a mile  wide, of altered  sedimentaries  and 
volcanics  contained in .the  Coast  Range  granodiorite.  Within  this  belt  and on or near  the 

vein  conforming  with  the  strike of the  schistosity; i.e., north-westerly.  Such quartz veins, 
granodioritc on the  south-west  side, a sone of shearing  has been replaced  in  places by a quartz 

lenses,  and  masses a re  believed to be  a later  phase of the cooling  gi.ano8iorite. The  mineraliza- 
tion  consists of pyrite,  in  places  containing a little chalcopyritc,  carrying gold and  small  silver 
values. As the gold is  practically  all  contained  in  the  iron  solphides  the  ore is very  amenablc 
to concentration. 

The  earlier  work on the  property  consisted of four  tunnels.  The No. 1 or beach  tunnel is 
just above  extreme  high  tide,  and was (lriven 530 fcet following  the  quartz  vein  all  the way. 
The ore-shoot extends  from  the  collar of the  tunnel  for  about 300 feet.  Six Crosscuts were 
d r iw- two   a t  85 feet  from  the  portal, t v o  at 386 feet,  and  two a t  the face.  At 185 feet a raise 
was  first  put  up to the No. 2 tunnel, a distance of 50 feet,  and a winae  sunk a short  distance, a 
total of about 950 feet of work. The N o .  2 tunnel, at 55 feet elevation, was  driven  about 276 
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feet;  the No. 3 tunnel, at 300 feet  elevation,  about 75 feet;  and  the NO. 4, at 426 feet  elevation, 
about 50 feet.  Later,  in 1928, another  tunnel, No. 5, was  started  about 400 feet  north of No. 1 
tunnel,  driven  125  feet  to  the  rein  and  some  drifting  done on the vein. All this  work,  where  on 
the  vein,  showed it to  be  badly  broken  up  and  consepne?tly  the  mineralization  and  values  were 
very  irregular.  Surface  work  extending  several  hundred  feet  above  the  upper  tunnel,  proved 
the  vein  continuous  for that  distance. 

width of 5 feet, of which a thorough  sampling gave  average values of nearly $9 to the  ton  in 
As the ore-shoot  in  the No. 1 tunnel  showed a eontinnous length of 300 feet, with an  average 

gold and  silver, it was decided  to  sink  on  this  ore-body at a point  under  the  raise, or 185 feet 
from  the  collar of the  tunnel.  The old winze  was  enlarged,  hoist  and  pump  installed,  and a 
2-compartment  shaft  sunk 270 feet. A short  distance  down a heavy  5ow of surface  water  was 
encountered  and  the  work  was  somewhat  retarded  until a heavy-duty  pump  was  installed. At 

crosscuts  were  driven: No. 1, BO feet  west of the  shaft, showed 9 feet of vein; No. 2, at 130 
the  100-foot  level a station was cut  and a drift  driven west  on the  vein for 325 feet. Three 

feet, 8 feet of vein;  and No. 3, at the  fault, 235 feet  from  the  shaft,  showed  the  vein  to  be 13 
feet wide, an  average  width of about 10 feet.  The  drift is in  ore  all  the  way  to  the  fault or 
cross-shear~zone,  from  which  point  the  formation is broken  for a distance of 65 to 70 feet,  when 
quartz  stringers  came  in,  which  in a short  distance  consolidatea  into a 2-foot quartz vein 
assaying, I am  informed, $16 in gold to,  the  ton.  The  values  are  said  to  be  improving  and  the 
vein  widening  in  the  short  distance  driven  in  this  section of the  vein  before  work  was  suspended. 

the  existence of ore a couple of hundred  feet  farther  into  the  hili  than  in  the No. I tunnel  above. 
It is decidedly  encouraging  to  find  the  vein  and  values  continuing beyond the  fault-zone,  proving 

T. S. Davey,  the  company's  consulting  engineer,  gives  the  average  values on the  100-foot 
level,  from  the  shaft  to  the  fault a length of 235 feet, as $10.40 in gold to  the  ton,  and  estimates 
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and vein-width  which  may  also  be  considered a s  very  farourable  features. 
the  average  width at between 7 and S feet,  indicating  an  improvement  in  depth, of average  values 

both  ways  from  the  shaft.  At  this  depth  the  shaft  will be about 500 feet  from  the  salt  water 
It is now  proposed to  crosscut  to  the  vein a t  the 250-foot  level in  the  shaft  and  drift on it 

if the  slope of the  hill  continues  uniformly  under  water.  Should  the  vein  show  improvement on 

proven  on  the 100-foot, the Alemnndria will  make  an  important  gold-producer.  The  outlook is 
the 250-foot  level as indicated on the 100-foot level, or if it even maintains its size  and  values a s  

promising. 
This  group  is  situated  up  the  hill  from  Fanny  bay on Phillips  arm at all 

Doratha Morton. elevation of about 2,500 feet.  There is a good trail  from  the beach to the 

Limited,  which has a share  capitalieation of 3,M)O,M)0 shares of $1 a share. 
workings.  The  property  is owued lry the Morton Woo'Isey Consolidated  Mines, 

The Doratha  Morton is an old property,  dating  back to lS9S and 1899, when a cyanide  plant 
was installed  and  operated  for  about $1 year.  About  10,000 tons of ore  was  treated,  yielding 
4,434 oz. of gold and 10,000 02. of silver,  representing a recovery of 92.9 Per cent. of the gold 
and  71  per  cent. of the silver. 

of 144 feet to the vein and  drifts both ways on the vein  totalling o w r  500 feet.  Practically  all 
Three tunnels  were  driven. The No. 1 tunnel at 2,265 feet  elevation consists of a  crosscut 

the  ore mined was  stoped  above  this  tunnel  to  the  surface,  the ore-body extending  only a few 
feet below the  tunnel-lerel. No. 3 tunnel  was  started  about 200 feet below this  and  was  intended 
as a main  working-tunnel,  and  consisted of a crosscut of  G50 feet  to  the vein,  which was  drifted 
on 40 feet  west  and 50 feet  east. 

camps  were.rc-established,  considerable  snrfacc  prospecting  done,  and  the  east drift  in  the No. 3 
tunnel  advanced beyond the  fault,  encountering  fair  indications of ore.  Another  crosscut  tunnel 
was  started  about 400 feet  east of the No. 1 tunnel, at  2,140 feet  elevation, ix'ith the object of 
exploring  the  vein  east of the  fault.  Work,  however,  was  suspended  anti  nothing  has been  done 
since.  There would appear  to be  possibilities  in that  section. 

This  group of twelve  claims is  situated  west of and  adjoining  the  Doratha 
Julie-Enid. Morton group  and  was  also  included  in  the  holdings of the Glasord  Company. 

60 feet  and a shaft  sunk on the Jz~lie claim. This  work exposed similar  vein  and  mineralization 
Some work  was  done  in 1925  on these  claims  by  way of a crosscut.tunne1 of 

to the Doratha Morton. and  Alexandria,  though  it is supposedly another  parallel vein.  Very 
attractive gold values  were  found in places  and  the nroperty probably deserves  further 
exploration. 

Blue Bells. Bug,  and  Dashwood"is  situated  on  the west side of Frederick arm off Cordero 
This group,  consisting of the  three  Crown-granted claims-Blue  Bells,  Gold 

channel.  The  property is in , the  name of  G. W. IIutehings, of Vancouver. 
There  was a good trail  from  the beach  to  the  showings, a distance of about 1% miles, but it is 
Pretty  well  grown  over now.  Tho last  work  done on the  property  was  in 1920 by the  Ladysmith 
Smelting  Corporation,  Limited. 

similar  to  the  Alexand~a. The vein is pyritieed in  part,  with a little  chalcopyrite,  but  in  the main 
The  showings  consist of a quartz vein  in  a metamorphosed  sedimentary  country-rock very 

is barren-looking quarts. A series of open-cuts  exposed in  the vein  on a N. 60"-70' \V. (mag.) 
strike  for  several  hundred  feet  up  the  hill  from  the big  outcrop. Here, at the  junction of the 
main  vein and a N. 20" W. (mag.)  vein,  is a n  immense  body of quartz over  50 feet wide  intruded 
by small  basic  dykes. In  places  where the  sulpbides are best developed there are substantial 
gold  values, and  free gold has been found  in  the  quart%  Two  tunnels,  the  upper  one at  1,750 
feet  elevation  and  about 100 feet  under  the big cropping  and  the  lower onc a t  1,600 feet elevation, 
have been driren  and  several  hundred  feet of underground  work done,  exposing an extensive 
body of barren-looking quart% It has been thoroughly sampled, but  apparently  has been  con- 
sidered  too low grade to offer much  encouragement  for  further development. 

granted  claims on the  extension  toward  the  beach of the Blw?  Bells  vein.  Some  surface  work 
Nimrod Mlning a%d Development Co., Ltd.-This is an old  company Chat owned  seven  Crown. 

was  done  toward  tracing  the  vein down to  the  beach,  but at present  the  claims  have  reverted  to 
the Crown for  unpaid  taxes. 

In  1028  the  Glasord  Mining  Corporation,  Limited,  was  organized  and took  over the  property, . ~ 
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Thurlow Gold shares at 25 cents each. The company  acquired  the  Hope  group of three 
This  company  was incorporated  in 1928 with a capitalization of 2,000,000 

Mines, Ltd. claims-Ilope,  Hope N o .  1, and  Hope Xo. 2-situated  on the  north-east  side 
of Thurlow  island, cut  out a road of about a mile from  the beach to  the 

showings, put  up a good camp, and  installed a small  compressor  and  mining  equipment. 

the  granodiorite or along  the  contact of the  granodiorite  and a wide  belt of altered  sedimentaries, 
The  mineral  showing a t  300 fect  elevation is a quartz vein from 1 to 5 feet wide,  lying  within 

and is probably the  same  belt as that  in  which  the dlezan~kia quartz vein  occurs. The  quartz 
is mineralized  with  pyrite  principally,  hut  occasionally  showing  a  little  chalcopyrite,  the sul- 
phides  carrying  the gold up to $50 a ton  in places.  A tunnel  had been driven on the vein  ahout 
70 feet,  showing Some encouraging  values.  This  was  extended t.0 100 feet  to a cross-fanlt  which 

the  fault, but  without results. 
cut off the vein.  Some little w o ~ k  was done in  trying to find the extension of the vein  beyond 

Very little was done until 1931, mhen the Pacific  Copper  Mines,  Limited,  took  over the 
property.  The old shaft,  abont 200 feet  east of the  mouth of the  tuunel,  was  cleaned  out, 
enlarged,  timbered,  and  sunk  to a depth of 68 feet. A crosscut of 12  feet  from  the  bottom of the 
shaft  picked up  the vein  and  a  drift  was  run on the vein  toward  the  tnnnel.  The first 65 feet 
of the  drift  from  the  shaft showed a well-defined  vein with  irregular  values  and  low  average. 
At 65 feet a cross-shearing or faulted zone consisting of broken and  disturbed  formation  was 
entered,  which  has  continued  to  the  present  face,  130  feet  from  the  shaft at my last  examination. 
Since  then i t   has been extended  to  within  abort 50 feet of being  under  the  collar of the  tunnel. 
There is a fault at  the  mouth of the  tunnel  which  appears on the  surface  to  dip  toward  the  shaft 
at about 70". This foot-wall  slip of the  fault  has  just been reached  in  the  shaft-drift  aud Some 
Crosscntting to  the  right should  pick up  the vein. The ore-shoot  in  the  adit-tunnel  gave  encour- 
aging  average gold  values, and it is  unfortunate  that finances  did  not  hold  out  until  this ore- 
body was  found on the  shaft-tunnel  level. 

White Pine. and  Union-owned hy  Seymour  Camphell, of Thnrlow,  and  associates.  ,The 
There  are  three  Crown-granted  claims  in  this  group"W7~ite  Pine, Electric, 

one of the old properties of this  section on which  work mas done  several  years ago. 
claims are  reached by a n  old  logging-road  and  trail  from  Shoal  Bay. It is 

size of the  dump,  and a crosscut tunnel 166 feet long, at  an ele7ation of Fj0 feet, a t  a little 
The  work  consisted of a shaft at 750 feet.  elevation,  probably 75 feet deep,  judging by the 

distance  sonth of the  shaft.  The  crosscut  cuts  the  vein  at 00 feet  in  the  tunnel,  showing it to 
be 3 to 4 feet wide, striking N. 70" E. and  dipping 65' S. There  is a fault  between  the  shaft  and 
the  tunnel  which  offsets  the  vein  abont 40 feet  toward  the  collar of the  tunnel. A crosscut  from 
the  tunnel,  about 40 feet  north of the vein, to  the  fault would  pick up  the  portion of the  vein, 
on which  the  shaft  was  sunk, a t  a depth of 100  feet. 

No drifting  has been done on the Vein either  from  the  shaft  or  crosscut  tunnel.  Samples 
from  the  shaft  dump  assay $2 to $4 a  ton. The vein  shows  small outcroDs in a number of places 

the  Thurlow Gold  Mines. N o  worlr has been done  in  recent  years  pending  results  obtained on 
in a  few  hundred  feet  north of the  shaft.  The vein and  formation  are  identical  with  that of 

the  Thurlow Gold  Mines  propcrty. 
There are nine  claims  in  this g r o u p t h e  Dosglas Pine group of three Crown- 

Douglas Pine. granted  claims, Douglas &'{ne, Gold h?XOh5*7gC, and  Cone Fvactiorr, to  which 

on the  north-east  corner of Thurlom  island  just up the  hill hy a good foot-trail  from  Shoal  bay. 
harse  been added, by staking,  the Rand group of six claims. They  are  situated 

started  with  the  objectire of intersecting  Several  small  gold-bearing  quarto  veins  exposed on the 
The  property  was bonded by -9. C. Gerhardi, of Vancouver,.  in 1929 and  a  crosscut  tunnel 

surface.  The  tunnel  was  driven  abont 70 feet;cutting  two  small  veins  Carrying $8 and $6 in 
gold  to the  ton  respectively.  Beyond a little  surface  work  nothing  further  has heen  done. 

This  company  was  incorporated  in 1929 with a  capitalization of 2,500,000 
Sonora Gold shares at 25 cents a share,  mith  its  registered office a t  804 Oominion Building, 
Mines, Ltd. Vancouver.  'The  holdings  comprise  twenty-one  claims  situated on the  north- 

west  side of Sonora  island.  They comr a width of over 1,000 feet of altered 
sedimentaries  and volcanics.  One helt is 500 feet  wide;  then  abont 200 feet of granodiorite; 
then  another  belt of several  hundred  feet  wide  to  the  main  granodiorite-mass.  Within  these 
helts  and  along  the  borders of the  granodiorite  are  lenses of quartz  sparingly  mineralized  with 
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pyrite.  The  pyrite  car&  high  gold  values, np to $200 a ton  having been  obtained.  Such 
assays, howeTer, mean  nothing so f a r  RS ore is concerned, for  no  place  has  yet been found  where 
sufficient ore is indicated  to be worth while. 

These quartz ‘I veins ” are mainly along or near  the  contact of the  included  belts  and  grano- 
diorite,  occurring  both  in  the  altered roclrs and  in  the  granodiorite, in places  extcnding  from 

occurring  in  the  granodiorite  and  only  in  the  pyritised  spots  in  the quar1.z. The conclusion may 
one formation  to  the  other. So fa r  as I observed, the  gold  values  were  found  only  in  the  reins 

therefore be drawn tllat prospecting  Should  be  emphasized  along the granite  borders.  The 
quartz-lenses  nrc  eharacteristically  short  and of no  great  width. 

This  year Such a quartz vein was uncovered in  the  granodiprite  about 100 feet  from  the 
contact  and a couple of hundred  feet np from  thc beach. The Seam is about 2s feet long, from 

gold to  the  ton.  There  are  Several  snch  lenses lip the  hill:  the  highest exposed i s   a t  a shaft at 
1 to 4 inchcs  wide,  and  in one Spot shows a little  pyrite,  probably 100 lh., assaying  over $100 in 

900 fcet  elevation.  This !vas sunk  many Scars 860 to GO feet  depth on a quartz  vein  about 0 
feet  wide  in  thc  granodiorite a few  fcct  from  the  contact.  The  dump  shows only a few pieces 
of pyrite,  the  remainder being white  qnartz.  Stripping beyond the  shaft exposes  the  extension 
of the vein for  about 75 feet,  which also shows only  odd patches of snlphides. 

Altogether  the work Shows a r i d e  distribution of mineral  and values:, lmt  unfortunately  not 
enough in  any  one  place  to  indicate  any Commercial  possibilities. The only thing  that  can he 
done is  to  continue  surface  prospecting  along  the  contact-borders  in  the  hope of finding an ore- 
sliowing wort11 develoging. 

This  group of three  Crown-granted c l a im-L~~o lc~~  , J i m ,  Sason, and  Rising 
Lucky Jim. Stc%-is situated along the  main  Granite Ray-Open Bay  road,  about 3 miles 

from  Granite  bay on Qnadra  island. In  1910 the pro]m’t.y was under  opera- 
tion by the  Great  Granite Development  Syndicate, of Vancouver. At  tllat  time  the  shaft was 
down 110 feet,  stated to he in good ore  all  the way. A shipment of 181 Ions talten  from 25 feet 
down  assayed $22 in  gold to  the  ton, 3.:; oz. silver to the ton,  and S pcr  cent. copper. A level 

a compressor  plant,  pump, etc., were  installed, 
was started  at 100 feet  and  drifts  run 2.6 feet east and 15 feet  west,  showing good ore.  Boilers, 

The  property  apparently was closed  down in 1911 and lay idle  until 1927, when  some further 
surface work was  done  under  the Supervision of 1%. Crome-Swords, of Vancourer,  without  resnlts. 
The  power  plant,  camps, etc., Were wiped out by forest  fire  in 1925. 

This  is  another old  group  about a mile  beyond the LucFcu Jim, just off the 
Geiler. main  road  from  Granite bay. This  and  several  other  claims  in  that section 

a re  now held- by ‘T. Noble, of Quxthiaski Cove.  Gold valnes in several small 
quarto  Stringers would  sbggest  possibilities. 

TEXADA IsI.arun Sacmox 

Copner Qtceerr mines  were stalced. Of these,  the dfarble Beg became  the  most  important  producer 
Mining has been carried on in  this section  since 1808, when  the Marble Rav, Comel l ,  and 

level. The  copper  ores, Chalcopyrite and bornite,  were  the main  minerals, but some  shipments 
and  was  dereloped  to  tbe  Seventeenth level. The  deepest ore mined \vas from  the  Sirteenth 

of ore  carried  from $10 to $10 a ton  in gold. There  were  also a number of properties  containing 
gold-bearing quartz veins  occurring  in  the  intrusive  porphyritcs, n.hich is  the  predominating 
formation of the  nortllern-central  and  western  portions of the island. ‘The great  majority of 
these  gold-deposits  were  found  to bo very  irregular, pockety, and confined to  the  surface.  The 
only  gold properties on Which any  appreciable  depth was obtained  were  the nlnrjorie and Gem 

This  group  contained  five  claims  sitnated  abont 1% miles ves t  of Vananda, on 
Marjorie. Tesada  island.  The  claims  were  located  in 1905 .on the  discovery of quartz. 

croppings  carrying  free gold. It is  claimed  that $6,500 in gold was taken 
from a hole 7 feet long and 6 feet  deep on the  surface.  There  arc a nnmber of well.[lefined 
quartz veins on the  property  in a width of 210 feet,  occurring  in sl~cars in the  porphyritic 
Country-rock  Thcy strike  east-west  and  dip  almost  vertically  and vary from a few inches to 
4 feet wide. The  mineralization  consists of pyrite,  chalcopyrite, Some sine-blende,  galena,  and 
magnetite,  carrying gold values up  to $100 a ton  and  small ralues in silver.  There  has been a 
lot of surface work done in  trenching  along  these  veins  and a shaft  sunk  about 70 feet on one 

(X2ctcraolcer). 
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of the  most  promising-looking veins. The vein  was  drifted on the GO-foot level of the  shaft  for 
80 feet t o  a fault. 

In 1926 the  Chickamin  Mines,  Limited, N ~ S  incorporated  with a capitalization of  2,000.000 

250 feet long from  the  bottom of the  shaft  with  the ohjective of intersecting  the  Several  veins 
shares at 25 cents  each  and  acquired  the  property.  The  principal work done  was a. crosscut 

tinued  and  the  mine  allowed  to fill with  water.  Several of the  trenches  along  the  veins  are 
showing on the  surface.  This  work  apparently  was  not  very  encouraging, as work  was  disconI 

over  100 feet  long; One on the  shaft vein for 98 feet  westerly  from  the  shaft  shops it to he from 
1 to 4 feet wide. Much of the  ore  taken  from the; shaft-drift  and  the  surface  work was treated 

although  there  are  many  small  pockets of high-grade gold ore, the 1-alum are not sutBcient.ly 
in a Gibson  mill, apparently  without  profitahle  results.  From  this  one  must  conclude  that, 

distributed  to  constitute a worlrahle  millinggrade ore. 
. This  group of five Crown-granted claims-&m, Gerald D., HaroZd D., Dandg 

Gem (B.C. Gold Pr.,  and C?ackerjack”is  the  original KzLtoraclcer group,  and  in 1924 was 
Mines, Ltd.). acqnircd hy the B.C. Cold  Mides,  Limited. This  company  was  incorporated 

in that  year  with  a Capitalization of 1,000,000 shares at $1 each,  and  the 
property  acquired  from  John  l!kConville,  who  had it under bond from  the  original  owners, 

lake  and  can bo reached by auto from  Vananda. 
Messrs.  Logan  and  Danaher, of Vancouver.  The  claims  are  sitsated  near  the east end of Kirk 

It is  an old property,  dating  hack  to  its  discovery hy Hugh  Kirk  in 1896. A shaft  was  sunk 
in 1896 to a depth of 18 feet,  from  which $2,000 worth of gold mas recoxzed.  From  then it lay 
idle  until 1923, when  bonded by John iUcConville, who sunlr the  shait to a depth of 50 feet  and 
drifted  both  ways  from it. Later  surfacetrenching on the vein east of the  shaft disclosed  some 

picked up beyond this  in  the  dpift,  showing  very  encouraging  ore. To proceed  with  the  develop- ’ 

spectacular  ore  and  the  east  drift  in  the  shaft was extended,  encountering a fault; the  vein  was 

ment  and  equipment of the  property  the B.O. Gold Mines,  Limited,  was  organized. 
A new  shaft  was  started 125 feet  easterly  from  thk old one and  equipment  installed,  consist- 

ing of a Petter semi-Diesel  engine,  machine-drills,  compressor,  pump,  and  hoist,  driven  by a 
Fairbanks-Xorse  gasoline-engine; a Denver quartz mill  and  crusher,  driven hy a fuel-oil  engine, 
two  amalgamating-plates,  etc.  The  shaft  was  sunk to 150 feet  depth  and  drifts  run both ways 
on the vein from  the 6Gfoot and  100-foot  levels.  The mill was operated,  and  treated  probably 
a couple of hundred  tons. A careful  sample of the  tailing-dump  assayed 0.70 oz. in gold to  the 

first of December, 1926. 
ton. Owing  to  unsatisfactory  results of operations  the  property  was closed down  about  the 

I n  1028 the  i’exada Gulf Mining Company, Limited,  was  organized  with a capitalization of 

The  main  shaft  and  undergroond  workings  mere  nnwatered  and some $20,000 expended  in 
3,Ow),OOO Shares at 50 cents a share  and  procured  the  property  from  the B.C. Gold Mines,  Limited. 

further  esploratory vork with  the  espectation of de17eloping a tonnage of milling-grade  ore, 
but  without  success.  The  property is now held by the  original  owners, Mr. Logan, of Vancouver. 
and  associates,  who  did  some further  surface  work  this  season  in  exploration of the  cross-veins 
west of the  main  shaft. 

This  Crown-granted  claim is situated  north-west of and  adjoining  the old 
Lorindale. Gem 01. Nzstcraolcer group  and is now ownecl  by Mrs. E. S .  Cook, of Nanaimo. 

, Considerable  work  was  done  on  the Claim as early as 1897 by way of a 70-foot 
tunnel  and a shaft 46 feet  deep at the  mouth of the  tunnel on one of the  veins  and a hole 19 
feet  deep on another  vein.  Fine  specimens of free gold were  obtained  from  one of the  veins on 
the  surface, but apparently  the  results at any  depth  obtained  were  not  encouraglng.  Nothing 
has been done  on  the  property  since. 

];ASQUETI ISLAND SECTIOX. 

This  company  was  incorporated  in 1920 as a private  company  with a capital- 
Laspueti  Mining  ization of $260,000, with its head  office in  the  Birks  Building,  Vancouver. 

(Venus Group). Vmus, Velzus Fr., and Hill  GO-and the Leo claim,  held by assessment.. The 
Co., Ltd. The  company  acquired  the Venrrs group of four  Crown-granted  claims-Hars, 

rock formation  consists of basalt,  intruded by a wide  belt of diorite.  There 
are  three veins on the  property---the  mest  vein  in  the  diorite,  the  centre  vein on or  near the 
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basalt-diorite  contact,  and  the east vein  in  the  basalt.  The  veins  are  quartz  mineralized  with 
pyrite  and  chalcopyrite,  the  main  values  being  copper,  but  carryillg  up  to $16 in gold to the ton. 

The company confined i ts  work to the  centre  or  contact vein, tracing it by surface  cuts  the 

from  the beach at   the  head of Banes cove,  opening np  a nice  shoot of chalcopyrite ore, from 
length of two  claims,  the  south end  being  mostly in the diorite. A 100-:€oot tunnel  was  driven 

which  some 300 tons  were  mined  and  shipped,  netting  about $25 a ton,  containing  from $6 to $15 
in gold to  the  ton. A shaft was  started  in  this ore-body and  sunk  to 1W feet  depth,  the  ore 
extending  only a short  distance down. A drift  was  run  from  the hottmn of the  shaft,  but  no 
ore  was  found. 

200.000 Shares a t  $1 each  and took ovex' the Venlcs group  for  further development-work.  The 
I n  1028 the  Lasco  Development  Company,  Limited,  was  organized  with a capitalization of 

was closed. Nothing  more  was  done  until  this  spring,  when a lease was let t o  private  interests, 
main  tunnel was extended a further 140 feet,  but  as  no  ore  in  shipping  qulmtity  was  found,  work 

who  mined  and  shipped 50 tons  from  tbe  south  end of the vein. 

Juneau. owned  by Khurtzhals :&os., of False  Bay,  and  situated  west of and  adjoining 
This is a group of three  Crown-granted  claims"Jsnea.u, Ohm, and Uorore- 

the Venus showings. A great  deal of surface work in  stripping, open-cutting, and  sinking  has 
the Venus group. The vein  conditions  and  mineraliiation  are  the Same as  

been done by the owners.  Ore has been found on all  the claims, but  not enongh  work has been 
done to show  the  extent of the ore-showings  nor the  relation of the  different  showings  to  each 
other. A copper content up  to 19 per  cent.  and gold values  up  to $14 a ton have been obtained 
in  different  places,  and I think  the  property  worth a close study  to  determine  whether  or  not  the 
surface  indications are sufficient  to justify a small  mill  for  the  treatment of the ore. 

St. Joseph. stand is part of the  holdings of the  Lasqueti  Nining.Company,  Limited. Old 
This  group of three  claims  adjoins  the Venlks group on the  east  and I under- 

reports  say  that  ore  was shipped  about 1910 from worlrings at the beach that 
carried good gold  values, up  to $80 a ton,  Nothing  has  since been done  on it. €Id11 60 vein'on 
the VEnuS ground is believed to be the  extension of the St. Joseph rein.' 

This company was  incorporatcd  several  years  ago  and  acquired  the  Morris 
Tatlayoko Lake property, 6 miles  south of Tatlayolto  lake.  There  :ire  six  Crown-granted 

Gold Mining  claims  in  the holdings--Copper Duke, COPPOT Df17ce Bmieusion, Spokane,  Isaac, 
Co., Ltd. Tuee, and Tatlico. The elevation of the  workings is 5,500 feet.  Tatlayoko 

lake is drained by the  Homathko  rirer  into  the  head of Bnte inlet.  The 
claims  are inaccessible from the coast, but  may be  reached  from  Williams lake hy  automobile 
to the head of Tatlayol'o  lake. 

Previous  reports  were  made by the  Provincial  Mineralogist  in 1310 and J. D. Galloway in 1.310, 
W. M. Brewer,  former  Resident  Engineer,  made a n  examination 01 the  property  in 1921. 

to  which  the  reader is referred  for  details of geology, sampling,  etc. The following  notes a re  
from the previous reports:  The  general  formation  consists of argillites,  quarteites,  and con- 
glomerates,  intruded  and  intensely  altered by a network of granitoid  dykes  and  stocks,  The 
main  vein  occurs  in a fracture-zone  in  the  altered  sedimentaries, a granite  dyke  in  places  form- 
inz  the foot-wall. The  gangue or vein-filling is composed of crushed Nab!oCk containing Some 
quartz  and  calcite  stringers mineralized .with pyrite,  arsenopyrite,  and  stibnite.  The  vein  varies 
up  to 4 feet wide, with  an  average of 18 inches. The  values  are  mainly  in gold, samples  from 
the  surface  assaying  up  to $50 to  the ton.  Underground  sampling show!i gold values  up  to $15 
a ton,  hut  averaging much  lower. Two  tunnels  have  heen  driven; the upper  one  on  the  main 
vein is in 370 feet  with a couple of raises-from it. The lower  one has heen driven 250 feet on 
another  smaller  vein  about 8 inches  wide. The work shows  the  veins  to  he  persistent  and  the 
values  consistent,  but  probably  too low for a n  operation  in  that  location. 

VANCOUVER hIINlNG DIVISION 

and  extends  up  the  Pacific  Great  Eastern  Railway  to  Alta  lake, at  the  summit of the  Coast  range. 
This Division  includes the drainage  areas of Jerris  inlet, &we sound,  and  Burrard  inlet, 

Golden Coin. It is now  grouped as  the Golden Coin and  consists of the  eight claims-Golden 
This  group  was  formerly called  and  reported on as the GoZden King group. 

Coin, RoDDie l h c m s ,  CIrawZvtew, Derbfl, Devonian, rank, Petro, and High- 
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lander-owned by the  Pykett  Estate ; C. Anderson, of Cheekye ; R. J. Carson, of Squamish,  and 
others. 

miles above the  town of Squamish on tide-water,  the  terminus of the  Pacilic  Great  Eastern 
The  claims  are  situated SO miles  up  Ashln  creek,  which  empties  into  the  Squamish  river 22 

Railway.  There  is a fair  auto-road  from  Squamish to  the  point  where  the  river is crossed at 

distance of ‘about 3 miles,  there  is a poor trail, overgrolvn in places, washed  out  in places, and 
the old bridge, once known as  Upper  Squamish.  From  the  river  across  the Ashlu flats, a 

blocked by slonghs  during  the  high  water  in  the  rivers.  After  the  foot of the  hill is reached 
there is a good foot-trail  to  the  summit at 1,800 feet  elevation  about 3 miles, and  through  to  the 
cabin,  another 3 or 4 miles, a t  about 1,300 feet  elevation. It is  advisable  to  make  arrangements 
beforehand  with 0. Anderson, one of the  owners at Cheekye, to  act as guide  and  provide a boat 
to  cross  the  Squamish  river. 

The  predominating  rock  formation of the  area  is  granodioritc  here  intruded by a broad  belt 
of diabase,  striking  about  north-South  (mag.)  and  lying on the  granite at a dip of about 45” W. 
On the  granite-diabase  contact  is a pyritized  quartz vein up  to 8 feet  and  averaging  about 3 feet 
wide, carrying gold values  associated  with  the  pyrite. On the  south  side of Ashlu  creek,  crossed 
by a well-built foot-bridge, a tunnel  has been driven at an elevat.ion of 1,180 feet. It is 300 feet 
long, the first 170 feet  following  the  foot-wall of the  vein,  gradually  bearing  away  from it until 

farther  along  another vein, or a faulted  section of the  main vein, appears  in  the  bottom of the 
a t   t ha t  point  tho  vein is wholly above the tunnel,  requiring a short  raise  to Cut it. A few feet 

wise  tapped  with a short  raise. A few  feet  farther a third vein, or fault-section, comes in  the 
tunnel  and is drifted  on,for 75 feet  until it also  disappears in the back of the  tunnel  and is lilce- 

bottom  and is follo\ved to  the  face, a distance of 5.5 feet, slmming a width of 2 feet of banded 
quartz  and  country-rock, 8 inches of which  assayed $2.40 in gold to  the ton. Whether  the  three 
reins  drifted on are  parallel  veins or faulted  sections of the  same vein has  not been determined. 

mouth of the tunnel, along  the  west bank of a sm,all tributary creek for 280 feet. There is 
The  vein is again exposed on the north side of Ashlu  creek, 200 to 300 feet north from  the 

thcrefore  from 500 to 600 feet of vein  exposed altogether, on the  surface  and  in  the  tunnel. 
The  pyritiaation  is shown to  be rery  irregular  and  spotty  throughout,  and  as  the.gold  values  are 
only found  with  the  pyrite  they  are conseqllently very  erratic.  Samples of the  sulphides  assay 
up  to $100 in gold to  the ton, but  they  are to? Scarce to  constitute  other  than  low-grade  average 
ores.  Promising  assays  were  obtained at only about  three  places  in  the  tunnel, at the raises 
and  about 28 feet back from  the  face.  The  tunnel is mainly on t.he foot-wall of the vein and it 
might  therefore be worth  while  to  crosscut  the vein at  intervals  to be sure  that  no  values  on 
the  hanging-wall are  being  overlooked. 

Brandywine. Piower ,  C w n r s ,  and Wild Rose-is owned by  Wm. Barclay, of XcGuire,  and 
This  group of e k h t  claims-Branduluine, Brew, l$xohange, An?vie, Ezcrelca, 

partners.  The  claims are situated  about 2 miles up the  Brandywine  river 
from  the  falls at the  Pacific  Great  Eastern  Itailway. There‘is a good trail  from  Barclay’s  cabin 
at Brandywine  Falls  to  the  cabin  on  the  claims at 1,750 feet  elevation,  or 160 feet above the 
railway. 

The  mineral-bearing  formation  is a light-coloured  feldspathic rock forming a wide  belt 
contained  in  the  Coast  Range granodiorite.. Within  this  belt  are %ones where  there  has been 

and zinc-blende, carrying gold and  silver  values. 
intense  shearing,  in which are  found.quarta  lenses or “veins” mineralized  with  pyrite,  galena, 

The  “veins”  are as a rule  too  limited  in  size  to be important,  but  their gold content  indicates 

wall of a light-grey  dyke,  from  which  samples of the  sulphides,  pyrite,  galena,  and zinc-hlende 
that  the  area  is well worth prospecting. This  snmmer. a  6-inch  vein was  found on the  hangiig- 

assayed  up  to $150 in gold to  the ton. Fine gold was  panned  from  the  overburden  just below 
the vein. Such  values are worth  prospecting  for. 

Blue Jack. group  and owned by  A. E. Snow, of Vancouver. The  same  conditions  and 
This  is a group of eight  claims  lying  east of and  adjoining  the Brandgwipte 

mineralization are  found  as on the Rranrluwine. Considerable  work  has been 
done  in  crosscutting  the format.ion, disclosing  several  small  lenses of mineralized  quartz  carry- 
ing  substantial gold values. No ore-body of importance  has been developed, but  surface  indica- 
tions  warrant a lot of prospecting. 
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NEW WIGS'PN'MIMSTDR AllNINO DIVISION. 

This  company was incorporated  in 1929 with a capitalization of 1,000,000 
Harrison Gold shares at 50 cents  each,  with  its  head office a t  590 llichards  Street, Vancouver. 

Dcvelppment clailns, Pcolideme and Silvar Rell, and othcrs held by assessment,  situated 
Mining and The company's l1OldillgS consist of the Providence group of two  Crown-granted 

Co., Ltd. on the  west Side of IXarrison lake,  about 25 miles UD from  Harrison  Hot 

tons of ore  was  shipped  to  Tacoma.  assaying  about $34 to  the  ton  in gold and  silver  values. 
Springs. It is an  old property devclopctl io 1606, when a couple of hundred 

development-morli.  One tunnel  was  driven 575 feet on a pyritiecd  vein-filling and a shaft  sunk 
Judging  by'  the  amount of worlc done,  somc encouragcment  must  have been obtained in  the 

a t  tlle mouth of the t~lnmlcl a short  distsnce  from  the b,each. No morlr had been done in the 
tunnel  to  indicate  that  anything  with possibilities had  bfcn found. Farther along the beach 
two  more  tunnels were driven,  each  about 00 fect, 011 parallel  reins a short  distance  apart. 
These  veins  are of banded,  bluish  quartz  mineralhxl  sparingly in places mith pyrite Carrying 
gold  values. A shaft  said  to be 100 feet deep was  sunk on the  south of these veins. The  dump 
sho~vs  vein-matter  but no ore  in  any qui1ntit.y. The  property prowably  Ziustifies some  surface 
prospecting up  the  hill  where  the  high-grade  float  is  reported  found, 

Mountain Goat. o\Yned  by Ed. Allison, who has a ranch  about 11 miles up tho Chillimaclc river 
This  group  consists of the  nine  claims, Moentain Goat .Nos. 1 to 9, inclusive, 

from Vedders  Crossing,  and  associates.  The  group mas bonded in the  fall of 
1931 to  Vancouver  interests, who, I a m  informncd, are  carrying  out somo surface-prospecting 
work The claims arc  situated on Picrce  mountain,  which  is on the  south  side of the Chilliwaclc 
river,  east of Slccse  crcek.  They Itre reached by a horse-trail  branching  from tlle m i u  trail 
through  to  Chilliwacl~  lake, a short  distance  east of Sleese creek, at  a Sma.11 cabin  on the  south 
side of the  trail.  At  that  point  the elevation is 1,000 feet, a t  thc old lean-to  cabin on the  claims 
is 4,800 feet  elevation,  and  the  showings  are at 5,600 feet clevation. 

interbedded  conglomerates,  intrudcd on the  cast by a wide Stock of diorite. The  mineral- 
The  general roclc formation'is  the Chillimnck Series, of argillite, sandstone, quartzite,  and 

showings  occur  in  the  altered  sedimentarics  nlong or near  their  contact  with  the  diorite,  and 
can be traced  for a thousand  feet  or  mom  Striking N. 20" E. (mag.)  and  dipping 80" W. The 
mineralization is pyrrhotite  in a quartz  gangue up to 8 to 10 inches  wide,  carrying  in places 
bonanca  gold  values. 

encountering  small  bunches  and  lenses of quarts  which, wllen carrying  pyrrhotite, carries good 
On the  adjoining  claims bclow, a 300-foot tunnel l ~ a s  driren following  the contact-seam, 

gold values. The  lenses are so small  and  infrequent that they  are  unimportant  from  an ore- 
produeillg  standpoint. Going up the  hill  from  the  tunnel,  other small lenses of mineralized 
quartz  are  found on the Momtai?L Goat ground assaying  high  in gold. At  the  top of the  ridge 

and a little  farther  along a pit  about 6 feet deep also exposed the vein. The old timbers  in  the 
where  the  country  drops off abruptly  to thl! creek-basin,  a shaft mas sunk EO feet on the " vein," 

I n  the  6-foot  hole  the  \Tin was split  into  two 4-inch to  0-inch Seams about 18 inches apart, 
shaft mould ngt  permit of an  esamination of it, but very  littlo  ore was noted  on the dump. 

Samples  'from  which gave  varying assays up  to $70 in  gold to the  ton. 

the  mineralization  and  consequently  the  values  are  very  irregular.  The only  suggestion I could 
I t  will bc Secn from tlle length of the vein  cxposcd in  the  tunnel and aiong  the  surface  that 

make was that prospecting be continued  alung  the  contact-zone  in  the  hope of finding a sufficient 

values, up to  several  hundred  dollars to thc ton, a re  very  enticing.  The  borders of this  mass of 
concentration of mineralisation  to  indicate a possible  tonnage, and develop it. The high  gold 

for  another  Boundary  Red  Mountain mine. 
diorite,  both  in  the  diorite  itself  and  formations  in  contact  with it, should be carefully  prospected 

10 
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