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Report on the Occurre~nces of Iron-ore Deposits on 
Vancouver and  Texada Islands, B.C.. 

OUTLINE OF REPORT. 

HI,: following report is made after an examination by the  writer of 
the various occurrences Of iron ore on Vaucollrer and Tlesada islands 
during  the slimmer of 3.916, in compliance  with  instmelions frorrl the 
Provincial  Xineraloxist.  The most important  deposits of iron orc occlir 
a t  Several points along the  west coast of Vancouver  island, also at  
points near me  east coast; ana 011 the west coast of 'I.'esada island, 

in  the  strait of Georgia. 
The most notable  points  along  the mest coast of Vancouver island ,There sue11 

deposits occw are the Gordon river, Bugaboo creek,  Barkley  sound, Aibcrni canal, , 
Ilcn(lrrs0n l i l rc, Kennedy lake, and Nootka and  Quatsino  sounds.  :9car  the  east 
canst of Tancouver island  deposits are  found 011 the Upper Quinsairc lake and on 
IClaanch rirer. On the  west coast of 'resada island  the deposits occur betvecn  threc 
and four miles north of Gillies bay. 

d J U g l l i E t i t 0  is tile  nlost  llsuai  irol: ore occurring at  the several 1IOilllR referred 
to. This ore is usually found at or near the contact between crystalline  limestolie 
and  crnytirc 1 m L S  bclon-in- to the Vnncouvei' series, as classified h:: the late Dr. 
Da~vson. The pcrcentage of irou  carried by the  ore is usnally between 65 and 70 per 
cent., with.ille  l~ercentage  of.phosphorus  qnlte low an11 geuerallg  considcrably below 
the I'  Brsscnwr" limit. 

In some of the  deposits  the  conlent of s~llphnr is more than 1 per cent.,  but 
IISUHIIS. it  is lcss tlliln that. The h1;:her Sulphur eoutcnt is acconnt2d for by the 
fact  that there is solnetimes 5 variable  quantity OS pyrrhol.ite and iron  pyrites more 
or less closely associated  with tlre wagnelite, and generally x~hell this  is  the case 
solm of tile ore also carries a i o w  percentage of copper. ' 

In many  cases the I)laguetite-depOsitS bare been found to  carry a percentage of 

for the copper content, and therefore no Yalue for iron-making. 1Iany.of the occur- 
copper wniciently  high to cause such deposit t o  possess a grrcatcr coll~lllercial ralue 

ronces of conpek ore on the islands re::erred to are closely associated  with  magnetite, 
and such  ore is sometimes attractive to sme1tet.s on account of the  flusing  qualities. 
Konc of such  occurrences of copper or,? are deseritred in this report, whiell is confined 

iron-ore mines for the production of cig-iron. 
to a description of such deposits  ouly as apparently possess colnme,rcial Yalue as 

Tlw percentage of insoluble mal.ter, chiefly silica,'contained  in a number of 
sanlples vdries  appreciably,  ranging f::om less than 3 to ;26 per cent. 

its  north  end, on tile  West arm of Quatsino  sound. ~ 

LinzonilE, or bog-Iron ore, occurs on the west cOast of Vancouver island, near 

Urcnzatite has been reported to  occur 011 the isldnds referred  to i.11 this  report, 
but the  writer  failed t o  find any dqMsits of this  variety of iron ore during llis 
examinations. 

slm~ings auil tlln deleloi)me~~t-~~~od1- on the  various mineral  claims examined by 
!l'mninge.--Froin tile writer's  ohserrations  and exaininations o €  the  surface 
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prospectors a1111 other owners  of  deposits that  liad been stalzcd several  years  ago 
had suspended develo~jment-worl~ afler having  acquired Crown grants  for  their 
claims. Owing to this fact the  trails  to  the morltings alid  outcroppings  have been 
neglected; the  underbrush, devil’s-cluil, huckleberry,  salmon-berry, an(l salal bushes 
llave reached such great  growth  that Ille 0111 trails were mostly found to  be impass- 
able,  dumps of bre, as well as outcroppings, were covered up, and  the  entrances  to 
iunnels  were only found  with  great di.tliculty; consequently, considerallly more time 

In addition  to such difGculties, the absence of the OIvnerS from most <of the proper- 
v a s  occnpied in n~aking tile esiminations  than otllerwise would have been the case. 

esaminatio11. 
ties examined often  presented such an obstacle as to  seriously  impede the work of 
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HISTORY. 

The history of the  illtcrest  taken by the public in  tire iron-or.? deposits 011 

Vancouver and  Texada  isiands dates bwlt  to 1S74, when ~ ~ c s s r s .  Gocdall, per1<iils, 
and Prescott, of San Francisco, enga::ed W. El. Lee, a furnaccmau  from h~aba~na ,  
to examine the clcposits of magnetite <,n the west  cosst of Texnda isim~d, which that 
6l.m puschased  the  following year. The I’ngct Sound Iran Co’ropany y ~ n s  orga~izcd, 
wllich later esected a blast-furnace at Irondale, near  Port Towvllsend, in  thc state 
of Washington, U.S.A., where  thc  n~annfacture of charcoal pipiron was started. 
The n1agnetitc ore fqom Texada island was mixed with bos-orc from Ilnmillon, 
Sliaait  County,  Washington. 

At  that  time tlle  Sal1 IWmeisco ficm owned, in  addition  to  the  mipes; an$,blast- 
furnace, a fleet of st&nlers that  plied betx+een  I’uget Sound norts &id $::i? Yrarrcisco, 
also ttlc nlanllfacturing plant in San B‘rancisco now awned by thc  pniol~,,S]jorl jv,sl,s 
Comlmny. Some years  later all of these  interests  except  tlie  iron-orei’lliines ;\vere 
sold, but tho  last-named  property was, and still  is,  retaincrl by the  originn1’~nrchasess. 

in various  postions of Vancouver islmd and a t  a few p i n t s  on tilt >I+inlqd of 
Until about 1907 considerable pror$pecti?g and some development-\+drFl was done 

British Colnmbia by various  prospectors ‘and  companies i? s ~ Q I ’ c I I ~ L I ‘ ~  f o r ,  other 
deposits of iroll ore, but since  then  the  interest has waned Until8 the! nvesent, ,time. 

and  utilize  Eritish Columbia ore wer(? made by the  late Homer Sway& \ h i  was 
The nlos! serioils efIosts to develorl the iron illdllstry on this nort.io]i Of’ the,mast  

11IIfOrtU11BteI~~ (Isomled about 1004 in the  wreck of the  Steamship  “Cliildm,”’trhel~ 
he had Ilrncticaily  carried  his negotiR:ions l o  the  point  where he was promised the 
necessary  financial  assistance to  attempt to place the  industry of iron and  steel 
uxrldng on :L colurncrcinl, basis. 
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’ induslry by nsing  iron  ore  from VauCouver islaud and  smelting i t  i n  the State of 
After  the  death of Mr. Smaney other  attemixs  vere.  made  to  establish  the 

Washington;  the  most  notable by the  Iroudale Iron and  Steel Cornpang, mhich 
resulted  in  failure  principally ou~ing to commeroial reasons. 

of doing so has been very  freely dTscussed. 
&‘e blast-furnace  has  yet been built in British Columbia, although  tlteadrisability 

GEOGRAPHY. 

Considered  geograi~hically,  the  occurrence of deposits oi  iron ore  are  fouud  to 
occupy 1)osit,ions, so far as the mest coast of Vancouver island is concerned,  either 
inlmediately aions  the coast-line or a short distance back, usually not exceeding 
about  ten Iniles. The  deposits  already linown are  found along 3 1 1  almost  straight 
line  in a nortli-west  direction,  conforming  very closely IT-itil the  general lille of 
Contact of  the  sedinlcntary  deposits on the mest vitll  the general  igneous  batholith 
of the  interior of the  islalld.  The most southeriy  deposit is situated  almost  directly 
011 the  Coast~line  south o f  the  entrance to Sooke lrarbonr,  about  thirty  lnilcs by auto- 
road mest from  the  city of Victoria. 

Port Sal1 Juun,  011 t ix  Cordorr river, also on Bugaboo ,creek, n tribulnry of that  river. 
Tmrelling  towards  the  north-west,  tlle nest l n m ~ n  dePosits of iron ore are  nea? 

This  iocation  is  about  eighty rniles by steamship route from  victoria. 
Travelling  still  in a north-west  direction,  the nest  deposits of iron ore  are 

adjacent  to  the Eastern chalruel of Barkley  sound a t  the foliolying locntions, via. : 
011 the  Sarita river. that  empties  into  the  sound  in Numukmnus bay: on Copper 
island,  about four nriies north-west of the mouth of Sarita  river; 011 the east side 

lake,  about  foorteen  ~uiles in a direction slightly  west of north from the  entrance 
or UclluCBleSit harbour, about a mile from the  entrance; near  the head of  Helldersoll 

to  Cchucklesit  ilarbonr; at the hc&.d of Handy Creek, that  flows into Aiberni  canal, 
about  two  miles  northmard  from the  entrance to  Uchncklesit harbonr ; also a t  Smith’s 
I,anding, about  three  miles  farther  up  the  canal on the  east side. 

There  are  two  routes by mhich all of these  deposits  on  Barkiey sound can he 
reached:  one  is by railway over the  Esquinlait & Sanailno Xaiirvay to Port Alberni. 
the  western  tenninus,  thence by launch  to  the  nearest  landing to the deposit  desired 
to be reached;  thc  other  route is by Canadian  Pacific Railway steamer  from  Victoria 

from  the sliore this  route is very  advantageous. 
direct, and 3s a11  of the occurrences of iron  ore  are  within  easy  walking  distance 

Continuing to travel  in a north-westerly  direclion  across  Barkley sound fro111 
the Eastern channel to the Middie channel,  several deiJosits of iron ore are  found 

of the  routes  already  mentioned. 
within a short  distance  from  tlle  Shore a t  Sechnrt, mhich can he reached by either 

The  nest  occurrence of iron ore  is  near  the head of Kennedy lake, and only 

reach Kennedy lake  it is necessary,  with  the  present  facilities, to travel by steamer 
about  tvelve  miles in an air-line  north-west from tlie  head of liendersou lake.  To 

to Clayoquot sound, about  twenty-five  miles  llortll-west from Barkley sound; thence 
by iauncll  up Tofino illlet, an arm of the sound, to  tile  mouth of licunedy  river, 
and up that river into  the  lake,  which  is  about  tvelre  miles  in  length, to a point 

isomore deposits il! the  vicinity of Mount Xaitland. 
near the head, from mhich a trail has been built  about  three  miles in length to the 

The  next  degosits of magnetite occur near the eastern  and  western  shores of 
Iiesquiat lalie, a t  the heed of Ilesquiat harbour, situated  about  forty-eiqllt  miies 
in an air-line and north-westerly  direction from Kennedy lake.  Elesquiat  harbour 
is  reached by mail-steamer  from  Victoria tmicc each  month  under  the  present 
schedule. 

Rronl the  last-mentioned  location to the  next l&o~vn deposits of iron ore is a 
distance i n  a north-west direction,  in an air-iine, of about  t.wenty-four miles, as they 
are located at the  head of Head bay, on the Tlupana arm of Nootka  .sound. To reach 
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northem eud forms the Sound region  separating Vancouver  island and  the Queen 
ington,  but both the southern and  northern  ends are submerged. The submerged 

Charlottc  islands from the mainland. %ne down-fold  is  flanked on either. side by 
great  mountain ranges. Those on the  cast  side  are  the  Sierra  Sevada of California, 
t he  Cascade  range of Oregon and  Washington, and the  Coast range of British 
Columbia;  .those on the west are   the Coast range of California, the  Klamath moun- 
tains of Oregon, the Olylnpic mountains of Washington,  the  Vancouver  range, and 

by Dawsou and designated the Vancouver  system. The Vancouver  range  constitutes 
the low range of Queen Charlotte  islands.  The last two ranges have been gsouped 

the total area  being  about 20,000 square miles. 
virtually  the  entire  island, which is 290 miles  long  and  fifty  to  eighty  miles wide, 

“The Tertiary erosion  surface,  the  general  outlines of which are nom preserved 
on the nplaud of Vaucouvcr island, h,ad reached  before  uplift II stagc Varying fir0111 
late  maturity  to  old age. \It was peneplaned in  the  southern  part  where a few 
rounded, nionadnoclr-likc hills  remained a few  hundred  feet  above  the  general level. 
In the  central  region  iarger  and  higher  monadnocks  and smaI1 ranges of mountain- 
divide residuals-survi,-ed, which apparently ha& elevations of from 1,OOO to  3.000 
feet above the general Tertiary erosion  level,  and  which are UON from 8,000 to 7,000 

plane is at present Ices than 1,500 feet near the southern coast, but  increases  zapidly 
fect abovc sen-level, a few peaks being higher. Tile  elevation of the Tcl’tiury pen* 

t o  2,000 feet, and tllen increases  more  slowly  until  the  penepiane  merges  into the 
morc  rolling  and  mountainous  count17  which, a s  mentioned above, is &BractcriStic 
of the central  part of the island.” 

of the rolling  and  mountai~~ous collntry described by Clapp as characteristic of the 
The  tomgraphy of the northern WTtiOJl of Vancou~cr  island is a continuation 

central  wrtion,  but  towards  the  extreme  north  end  the  elevations of the  mountain 

gradually  loses  elevation,  until it is submerged  into the sound  region  mentiolied by 
ranges  decrease, f l ~ e  valleys become more estensive,  and  the peneplaned surface 

Clapp as sepal~ating Vancouver  island from  the Queen Charlotte  islands. 

elevations  varying  from ~ea-le~.el, as is the  case  in  the  south  end of the island, to  
The deposits of iron ope usually occupy positions  in  the  nlountain ranges a t  

nearly 3,000 feet above  sea-level in  the  central  and  northem  portions,  except a t  
Quatsino  sound,  where  the  bog-ore  deposits  occur  near sea-ievel. 

ore deposits  occur,  is  characterized by roundtopped,  often  cliff-bordered  hills  and 
The  topography of the  nosth.western portio11 of ’Pexada island, where the iron- 

ridgcs,  not  esceeding 1,OOO feet  in  elevation, ana separated by low-lying  areas. The 
slopes o? the  hills  are  quite  steep  and the shore.llue bold and rocky, so that Some 

on the vest mast of the island, and as that  is  located about three  miles  south  from 
aimculty  is found in  locating a desirable  mh,arf-site; Gillies  bay is  the only shelter 

the  iron-mines, it has never  been  considered a convenient or desirable  location’for 
a shippillg-point. 

GEOLOGY. 

and  Texada  islands  are  very  similar. In both  districts  the magnetite-deposits occur 
The geological conditions that sul’l’olmd the occnrrences of iron  ore on Vancouuer 

at or near the contncts  between  igneous  rocks and crysstailine limestone. These 
rocks are refcrred  to by the  late Dr. G. 11. 1)nwson as  the Vancouver  Series of 

formably  underlie  the  Cretaceous,  but  also the interbedded  limestones  and Aaggy 
Triassic  age, and inclnde  uot  only  the entire  msas of voiciinic materials which uncon- 

argillites  and  quartzites. 

... 



IROX-OILE I~EPOSITS ON V n ~ c o c m r ~  AND TEXADA Is~a?.os. 11 

By Cllas. $1. Ciai)p  tile Same rocks RTC rcferred to as the  Tancoll~er ;:roup, mllich 

- . .~~~~ ~ ~~~~~~~~~~~~~~~ ~ ~ . .  ~~~~~~ . ~~ ~ ~~ .~ - 

lie lms mapped and SuWividea as follows:- 
Jurassic (?)-\Ietcllosin voicallics (basalt, tuff, etc.). 
Jurassic  or Triassic-Sicker series  (andesitic flows, tu f f1  

etc.). 
rmver  Jwassic-Sutton  formation  (crustaliine lime- 

stone). 
1;ower Nesoxoic, possibly, in part, I'al~oeoic-T'alicoure~, 

rolcanics (andesite, am,ygdaloid porphyries, tuff, etc.) . I 
J11rassic or Triassic  (?)-Nitinat  formation  (crystal- 

line  iimcstone). 

i Vmconvcr 
groui,. 

I 
J 

11. 0. hIcConnCl1, in AkmoiL No. 58, Canadian Department of Xims, Geological 
Snr\-cy, rol'evs to  iile deposits of lnagu.etite on Texada island as occurring at and 
nein ilre conlact of quartz diorites  aud  cr~stallilre limeslone classified a!; the hrarble 
l ia r  fosmation, i11so at the contact bchvecn qnarh diorite .and porphyrites assigma 
io ihc I1'csild:l group by 0. E. LeRay, of tire Cxuncli'nn Geological Snrrey. IIcColrneii 
rbnsiders tllat  the iilnilrte diorite should be tcntatirdg assigned to Ihc Upper Jurassic 

thc 'Priassir or Jwassic periods, but  statcs ilut tire ngcs assigned are te-rtatiye only, 
: ~ g c ,  thc jmq1iiJrites to  the Lomer Jurassic, and tile .\larblc Ray limestcn~ to either 

as  (Icfinitu fossil evidence is wanting. 

ORE-DEPOSITS. 

Tile general characteristics of the bodies of magnetite on the coasts of both 
Vanconrcr .rind Texads islands show 1uari;ed similarity as regards  th,? genesis of 
tlrc'ore-structure of the bodies and associated minerals. All of the  authorities agree 

and sometimes  also of tlle contact basic igneous rocks, ,and  that  the most important 
that the genesis of the magnetite  ore is duc to contact replncement of rk.e limestone, 

deposits belong to  tile  contact-metamo1pbic  type, :~llilougl~ i n  CI;ipi)'s report he refers 
aiso  to deposits occurring as impregnated  schists in the Siclies series, as veli as 
repi:lcemrnt or segrc8ation  deposits in Ihe Soukc gabbro. Tile writer's ,!.nervations 
show thnt tile contact-metamorphic ana replacement or segregation  deposits arc the 
only types that a t  present, a t  least, hnr: commerciai vaine; in fact,  such is also the  
opinion of hlr. Clapp, as expressed in his report qnoted. 

writer is that o i  n mass or  lens usually forming the  end or flank of a ridge or OCCIII" 

'l'1l.c structllre of each of the ~~~nilact-n~etamo~~phic doposits exan.ned by the 

ring ins :L steep cliX standing out as a prominent  landmask, which on nicount of its 
harmess  'has esc:qld destruction Srom !:he forces of erosion and de1iuda:ion. These 
masses or  lmses  often reach  dimensions of great  extent i n  supxficinl area, some- 

irrcfnlar outlines. 
times several hundved feet  in length and morc than 100 feet in width,  but llave 

GENESIS. 

Was. 11. Ciapb,, in th? lvkmoir Plo. IS, Southern Yuncoupr lsL~>;d, of the 
Geological Survcy, ,1032, pages 192, 193, gives thc  following,  theory of t-ni origin of 

deposits esamincd bsr the writer bciollg to that type:- 
tile conlact de@mit$ of magnetite,  which is quoted below becqusc tho, majoqity of tllc 

,"As tile  mcurrepce of the magnetile Bodies is restrictql  to ihe eolltkcts of the 
niarble n u l  tlip intrusive  plutonic rocks, I h e v e  call be littie~qurstion th:lt;they ow? 
tileis origin tq Ole, ionbact action of the plutonic rocks 011, the 'marble. This coil- 
clusion or tlrcqrr hA8'been substantiated by observations  in  nianyiparts 00 the world. 
Tile original iipcstones, to  judge  from the  zesidunl  lcuscs nbw ~.emainin:, and from 
the nbsencc of other  sedimentary rock3 in  the  Kitinat formation, nwe com1,ara- 
tively pure carbonates of lime  and maf:nesia. Altiiougi.il the  Nitinat ~linrbies hare  
been invailctl by the  granitic rocirs to  L;llch an extent tililt tllc IlrescLlt masses are 
virtnaliy  large  'roof  pendants'  in  the  batholiths, in no case do pure nmrbles OCCUI. 

1 ,  
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in actual contact  with  the  plutonic rocks. They  must,  therefore,  have been subject 
to profound  niteration. The magnetite bodies are  llsually develop2d in  the  altered 
or metamosphosed marble,  but are Occasionally in conliact with the basic and 
schistose diorite, and more  rarely with the nnaltered  marble. 

“An esception,ally good contact of the  magnetite  mith pure marble  occurs on 
the Conqueror claim, on Bugaboo creek. These the  magnetite body, which  forms a 
cliff 30 to 40 feet high ol‘er which the creel; falls,  is  in  contact with a mass of white 
crystalline  marble, at least 100 yards  in  width, wllicll occurs  down-stream, tha t  is 
to  the  north.  Irregular  magnetite Yeins extcnd from the magnetite body into  the 
pure  marble, brecciatillg it.and including blocks of marble much as apophyses of an 
igneous rock would brecci’ate and  include  Iragmmts of an inl-aded formatian. From 
the abol-e evidence it  is Seen that  the magnetite-deposits of the  Nitinat  formation not 

the  original limestones were pure, the  minerals of the deposit ha7.e apparently been 
only owe their origin to the intrusion of the plutonic roclcs, but since i t  seems as if 

derived from the intruding  batholith.  After  the limestones had been more or less 
contact-aretanlorphosed, as inclusions of siliwtes occur in the magnetite,  solutions of 
muguetite. with  snlaii  amounts of sulphi(les, penetrated  the  contact zone and replaced 
i t  il, part. 

“The  solutions wcke xppnrcntly very conccntmtctl, Tirtually mn,-ctite magma, 
since  they  intruded and brecciated the  shearcd  diorite  and  unaltcred  marbles in 
much the same manner as rock magma Intrudes and brecciates. Vesy large deposits 
of masletite supposed to  have becn formed in .a Simiiils manner-that  is, by the 

the  famous deposits of ICiirunavaara. Similar  contact deposits have been recog- 
intrusion of concentrated  magnetite  solutions or magnctite magma-occur in Normay, 

nized by ScVeral observers, m d  in  recent  classifications of ore-bodies have been 
iliade a separate type of contact deposits, the  mametitc tme.” 

Tne associated ml~lerals  found  with  the  magnetite  are  the  usual contact-meta- 
morphic  minerals, principally cpirlote, andradite  (lime-iron  garnet),  augite,  and 
varieties of amphibole. 

The difitribntion of the lenses of magnetite arc  notiecably rery  erratic, as they 
are found  along  the  contact of lime  diorite, lime porphyrite,  porphyrite  diorite,  and 
also  in some cases are fonnd enclosed in a11 three  fosmations a t  considerable dis- 
tances  from  their boundaries. I n  two cases, at least, 011 Texada  island, as re11 as 

of quartz-diorite dykes. 
in some instances on Vancouver isl’and, lenses of magnetite ha re  formed at the ends 

deposits of nlagnetitc to determine  the  question of continuity of the ore to  a depth 
Up  to the present  time  there has Been practically no esploration on any of the 

below 430 feet from the  apes of the  outcrop, : r n A  that  113s onlg been done a t  one 
point on Texada  island; consequently the qoestion as to  the conditions in respect to 
the  depth to.n.hich the rarlous oredeposits niay maintain  persistency i s  yet to be 

courer  island suggests shcdlo\vness. but  until prospecting with  diamond-drill has  been 
dcterininell. The conditions snrroundinp some of the  mn~metite-deposits on Va11- 

done the question must remah~ open, so fa r  3s actual proof is concerned. 

T H E  MINES, SOOKE DISTRICT. 

The deposits of iron ore in  this  portion of Tranconrer island belong to the tyge 
classified by Clapp as I‘ replacement or segregation  deposits in  the Soolre gabbro.” 

AS no morl; has been done since 1WO on any of the  magnetite-deposits  in  this 
district,  the  writer  did  not  examine  them  during  the  past  summer, as the conditions 
are  the  same as when an examination was made  by  Herbert  Carmlchael in 1902 and 
reported on in  the  Xinister of Mines’ Report  for  that  year, as follows:  “Magnetic 
iron has been known for  many years to exist at Sooke, on the  peninsula to the east 
of Soolre harbour, mhere there  are very extensive  surface exposures. These deposits 
were mentioned by Dr. Dawsou in 1587, who said: ‘The deposit is  rather of the 
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direction for 114 feet into  thc ‘liilil gcing through  iilncstonc  and  diorite. The last 
“About 3.5 or 40 fect below this  tunnel  another  tunnel  had been run in   the   Sam 

few  fect, horr.ewr, show mtlgnetite  dipping  in  towards  tlic hill.” 
From tile  Inregoing  description OS the ~~ndergx’o~~nd workings, awociated with 

that or tile susfacc showings, the writer ciln only roughly estimate tonnage of 
probable and fjosstble ore, as the dntn la insufficient to marrant  any  estimate of 
actual ore. Of flroohnble ore he estimates 500,000 tons, and  allows 250,000 toni, or 
50 per ccnt., ndditionnl for yossible ore, bcing a total  of 750,000 tons  that  lnay be 
nvnilablc after  fnrtlrer  dwelopment-work hils beell clone. 

“East of this  main outcrop, and close to the trail leading down to the main 
trail np the Gorrlou valley, scveral strippipings had es1)osed mametite, b u t  did  not 
give sunicient  inforniatlon in regard  to t11c extent of the orebodies. 

very sitllilar to  the Batlen Powell and I;ittlc Robs. The masnetite  outcrops here 
“The Sirdav wincsal cinim is  situated  two  miles  farthcr up the valley, and is 

a1611g the face and braow of a ridge for about IGO feet. 
“Abont 50 feet below tile toil of the sidge a tunnel has been 1’1111 :LO3 feet  into 

the  hill, SlloIving the width of the ose tn be about 82 feet. An avcsage tlampk tniwn 
along the tunnel gave the following analysis:- 

Per cent. 
........................................ 

Iron 56.57 
Insoluble mntter 8.32 

Snll>hus ................................................. 2.75 
.................................................... 

rllos~,ilorlls ............................................. 0.121’’ 

gronna workings a t  94,000 tons, and alloms 47.000 tons, or 50 per cent.. addition;d 
The rvritcr rollgllly estiluates the ‘:onnam! of aotzclkl orc exlloscd in  the under- 

is done. 
as possible ore that m y  be found to  ‘38 available  after  further deeuell,pment-worL 

Since tllc examinations made b~r  Mr. l~indelnan in 1007, on Wtl i i t l  tlic above 
report is  based, the mritcr is reliably informed tlmt practically no fur thw work llas 
been done. 

T i m e   a r e  fifteen mineral claims in  tile Cm~quemr group, named 
Conqueror as follovs: Curus, Daniel, Cowuerol;  Zlijalc, Renjmain, Gvip of 

Group. 11.0% Iron Muster, I r o ? ~  Master’s So%, Irorh King, i’voa Prince, 

David.  ‘the mxitev esamined this I)LY)pcrty snme years ago. Since tbcn it has been 
Jenvbie Bractionel, J o s r p l ~ ,  Ivan Prince Brmtional, Jacob, and 

examined ilnd reported 011 by Herbert  Cnrmichacl, i n  tile Ministor of RIiues’ Fieport, 
lW2: also by- Einas fiindeman, in the Cunadcl Department of Mines, Mines Branch 
Bull. Xo. 47; m ~ l  by otlmr  engineers for privalo inlercsts. 

sllowing of magnetite occurs on the Conqwror mineral ciaim, abaut eighi milcs from 
The group is on ’Rusaboo creek, a iributaly of the Gordon river, and the  maiu 

Snll Joan bay, n t  an elevation of about 1,600 fcet above sca-lewl, where thc crecic 

, a waterfall. TiliS deposit belongs to the ~ontxct-,netnmori)hic  type, and the ore-body 
crosscuts a solid,body.of magnetite  about 40 T e c t  lii& over which the ,?reel< forms 

lies  befveen crystalline linlestone and diorite. 
The maximum nid th  of the ore-0od.y esllosed iu the bed of the creek is ahont 

100 feet. Surface stripping east of the creek has exposed outcropDings of magnetite 
for some  distance, illdiCIAting that the deposit lnny estend for at least 200 feet  in 
IWgLll. About 40 fcet below the top of the  outcrop a drift has been drivcn  14  feet 
long in solid maguetitc. 

on thsw sides, 14 feet long, 100 feet wid& SO feet deep, but  from  the exposures he 
From the foregoing data the writer  estimxtes 16,000 tons of actunl nrc exyosed 

roughiy  cstlmatcs 230,ooO tons of prohoblo ore and 320,000 tons of 1)ossIBlc ope tlmt 
furtilur dcvelo]~lllcnt nlny make avallabb?. 

4 
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Arerage Sanwles tal1L.n in 1000 by tile writer nsr;i?-cd:- 

Per cent. PCt cent. 
11.011 ........................................... 59.7 02.9s 
Siiica ......................................... 6.16 4.2s 

Pllosphorlls .viz. 
SullYllur 3.0s Trace. 

Fit. 
....................................... 

.................................... 
A sample take11 along  the  drift by Linde1nau  assayed :- 

Pcr cent. 
Irou .................................................... F7.09 
Iilsolublr matter ........................................ 4.51 
Su1l)hur ................................................ 1.G0 
rIlos1j!lorus ............................................. 0.000 

A snnq~le talccli by Cxrnrichael  assayed:-.- 
Iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69.2 
Siiic;i .................................................... 2.7 
Sulphlrur ................................................. 0.5 

Outcroj>pings of nmgnctite occus on some of tile other claims  in  the gronl?, 

uiaces,  cqtosing  magnetite of approxinlatC1y tllr same pradr ns the &re s~~mples, 
ilotztbly 011 til@ D(~.cid, east of the Conqueror. Open-cuts have bmn  made  in  several 

but the \~01'1< Is not sufficient to \vanant mi estimate of the  tonnage of available ore. 
The \mtcr-supl)ly in the Gorilon river, as me11 as ill Bugaboo  crcek, i s  sufficient 

for ordinary power  purposesl as well as for  mining and domestic use. The  timber 
is nlnl~le for nl l  purposes, including thc manuf.actore of lntilbcr. 

Transiiortatlon  facilities  to  salt  mater  from nny  of the  mineral clalins included 
ill the groups described  herein,  in the Port Renfrew  district, can be Installed a t  
reasonable cost. The linrbour near the nroutll of the Gordon rirer affords  solnc guod 
Sites for bunkers and rrhan-es. 
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the porlal; the  remainder of tile norl; is in  cnuntry-rock. The mineralieatiou is a 
Nixture of iron gyrites,  nlagnetite,  pyrrhotite, and marcasite. 

Awrage samples assayed:- 

Iron .......................................... 23,s 13.4 
Sulphur ....................................... 14.4 6.9 
l'hosphorus .................................. .Trace.  Trace. 

ICvidenily work was abaildooed ;after the  grade of t h e  ore \vas'nscertained, and 
Silica 48.0 09.3 

Curtiler prospecting was done along the ridge to the mest, because about a quarter 
of a l n i k  ill that  direction there is an  occ~~r~ .ence  of nmgnetite on the east bank of a 
Sw:lililIy creek that crosscuts the sa111e ridge, as nlreadp mentioned. Au oyeil-cut 
10 feet dcc11 by 120 feet long has b,-.en ~rr,a(Ie across a part of tile ridge, exposing 
diorite 011 tlic soutll side, next  magnetite E2 feet wide, tileu crrstaliine limestone 

m:lSclctite is good grade, and the  inlpurities  found  associated wit11 tile ore in the 
12  feet wide, then magnetite 45 f e e t  wide, to limestone \mil. In t l i s  deposit the 

blufC ovc~lnoki~~g  the  r iver ,are lackillg. The gnnguc ulatevinl is gxrnetite. 

bnt found i t  ilnr>ossible to bo so beciuse of fallen timber and heavy grmvti~ of bushes, 
The writer  attempted to trace the deposit on the s,mface farther  to  the west, 

esalllin:rtion, and described in Carmidlael's I'eport; consequently a detour \vas made 
or i o  conllect i t   r i t h   t he  ogen-cuts seen by tile writer when he I I L I ~ ?  tl prc?ious 

alollg the north base of the ridge for about a quarter of a mile lo the bluff at   the 

this might easily  be  passed by  withcNut notice, so dense is the growth of alder and 
L l m ?  of lvilich is the p o r i a 1  of the adit describd a ~ l  siietclled I n  that  I'olmrt. To-day 

other bushes, that  eve11 the dunw containing  several  hundred tons of ore is lrid&?n, 
and the face Of the bluff of magnetite  about GO rect high, that  formed ~ ~ ~ 1 1  a promi- 
nent 1andul:lric after it \vas stripped years ago! is also llid(1elh 

Iletite. along a lilllestone wall for l:l1 feet, ~ l - 1 1 ~ n  diorite is exposed; the  adit wils 

The adit is 200 feet long, includ.ng nll of the crooks; i t  is driven iu solid mag- 

continued 3.8 feet in diorite,  but milere the ,magnetite  disappeared i tucn Is Inade 
to the  left  and  the adit continued through lnagnetite 76 feet, with diorite o n  the 
soutil-east side. About 40 feet from the turn  diorite shovs in  the roof, n-it11 mag- 

turll PrRCtiCillly disappears,  except in the floor. At  this lloint the course of the adit 
netitc rirlderising it. Gmduallr the magnetite vlcdges out, and a t  7(; feet  from the 

i g  again ~ I I B I I ~ c ~ ~ ,  1.0 the south-east, and dl'ivcli 60 feet tIImugh Clio?it(! t o  tile Tncc. 

2s feet fro111 the  portal of the  adit. The body of magnetite in the Illnff is 02 feet 
A winze full of mater,  said to be 7 fcct. rlcep and sunk in  mngnetitc  is located 

vide by 60 feet  high above the adit level. Climbing tlre bluff, tho o'ievation of the 
ridge increllses to  the  east  to  about 350 feet above sea-level. Test-pits rind trenches 
that rrere examined show magnetite in sovenl Wxes for  about  1,000 feet east.ivard. 
Tile most important of these occurrences is tile ani! on the bank of the s~vampy ctecli, 
already dcscribe(1. This is apynrently t i l e  farthest  enst  that 8 goocl grade o f  mignc- 
tite extt!nds. 'l'l?cre is n possibility that   the deposits t o  the east froih the long adit 
are conuectcd and form R continuous ore-ilods. 

I'er cent. I?W cent. 

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

A sample  from  the dump at the portal of 'the aclit asaased :- 

Iro1, 63,s ...................................................... 
sui~lhllr ..................................................... 0.55 
Phosp1101'us ........................ : ..................... Trace. 

Iron ..................................................... ci3J 

Per cent. 

Silica ............................... . !  .................... 4.2 
A sinrDle reported by Carmichae. froin tile saliie clonq3 assayed :-- 

................................................. 
Phosphorus 'I!race. 
Sulphur 0.3 

Silica .................................................... 3.86 
............................................. 
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A sample  reported by Lindeman  from  the  same  dump  assayed :- 

Iron 60.89 
Sulphur ............................................... 0.76 
Phosphorus .............................................. 0.004 

The  quantity of available  magoetite  in  the  Sarita  River  deposits, so far  ,as 
Insoluble  matter 3.81 

published in 1903, a t  55,000 tons of “probable or possible ore.” Since that  time no 
exposed by  the worlrings, is  estimated by the  Provincial  Mineralogist,  in  the  bulletin 

possible  continuity  to a depth below the  adit level, which the  writer considers is 
further work has been  done. In  this  estimate no alloWance has been made for,  

possible, but  must  remain  an open  question  until  proreu.  Prospecting v i th  a 
diamond-drill would determine  the  conditions a t  depth,  and  this undoubtedly  should 
be done before  any equipment i s  installed to mine on an  extensive scale. 

Water-poxer can be developed on the  Sarita  river by using  the  lake  at  the  head 

access. 
for a reservoir.  Timber  for  building,  mining,  aud  fuel  is  very  plentiful  ,and  easy of 

COPPER ISLAND DEPOSITS. 

Per cent. 
................................................... 

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

sound, between the  Eastern xnd  Middle  channels. It rises  quite  abruptly  from  the 
This  island, also called  Tanrtoos, is the largest of a chain of islands  in  Barkley 

a mile  from  the shore: 
sea on  the east side, and  reaches  an  elevation of about 1,040 feet  within  about  half 

The Mountain, Barkleg, Clifton, Charmer, Pilot Fraction, Raidbozo, and Sunbeam 
mineral  claims  form the group  on Copper island on which magnetite  occurs,  near  the 
summit,  about  two  miles  from the  north end. The morl<in:s consist  of an  adit  and 

sometimes apparently  resting on an igneous  rock of greenish  colour,  and  in  places 
several open-cuts over a large  nrea  which  expose  extensive bodies of magnetite; 

filling  fissures in  the country-rock. 

culations as to  tonnage of available  ore,  hut  there  is  no  doubt  but  that a very 
The  exposures  are too irregular  and  the  distribution too erratic to base  any  cal- 

considerable  quantity  can be obtained  from  thc  exposures  already made. 
Although a belt  of.limestone  occurs a short  distance  north of the magnctite- 

deposits, there  is none in  the immediate  vicinity, so that  these occurrences of mag- 
netite  appear  to belong to  the  type  described by Clapp  as “ replacement or segregation 

centration of the  magnetite seems to the  writer best explained by its settling  in the 
deposits,” or such as are described in ‘‘ Kemp’s Ore Deposits,” page 63 : “ The coll- 

still molten mass  until  it  formed  considerable  aggregates. T h e n  once these  rich . 
aggregates  have  formed  they  may,  in  the process of eruption or intrnsiolr, take  almost 
any place  in the  resulting rock.” 

The most important development-work has been done on  the Mountain claim, 
where  therc  is  an  adit 94 feet long, with opell-cut approach 41 feet long, also an 
open-cut 100 feet  long by about 50 feet deep at   the face,  and a shallow shaft  sunk 
from  the open-cut 50 feet  from  the  entrance.  There  is also an open-cut between the 
t v o  mentioned,  which  is 24 feet long in solid ma-wetite, but  toffards  the  facc  igneous 
rock  underlies the magnetite, which appears a s  a blanket, covering the rock up  the 
Muff nearly  to  the summit. 

wide, but  in  the  adit  the only magnetite exposed is a body about 6 feet wide  in a 
The open-cut approaah  to the  adit exposes a body of magnetite about 20 feet 

drift on the right-hand  side, a t   the  junction,  and  about 27 feet  from  the  portal of 
the  adit.  These bodies are  not connected, and beyond the  last mentioned the  adit  is 
continued for about  75  feet  in  country-rock,  evidently  in the expectation of inter- 
secting the body of magnetite exposed in the open-cut about 60 feet  northward,  but 
whether  this has been continued  su5ciently far requires a Sumey to determine. 

The open-cut northtmrd  from  the  adit is on  the Same level, and  made  into 5 

bluff  about 50 feet  high, above the floor of the open-cut;  on the  right of the  cut 
about 50 feet  from  the  entrance  there  is a shaft  said  to  be 12 feet deep, but  full of 

............... ”. .... .......... ~~~ - ......... # ,  ...... , , , .  
. .  ,,  . ’ , I  ’’ 
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water.  This  is sunk in  .solid magnetite, but  whether  the bottom sl~ows ore os 
co11ntry-rock the  writer could not asccstain,  haying no means of umvatering the 
shnft. 

Thcre are about 2,000 tons of magnetite of commercial grade on the dumps. 
il solid body of magnetite is exposed by the open-cut for  about 25 :feet, and  about 

10 feet  high;  then a nasrow granite dyke is  cut  through, beyond which the  cut 
cxposes  lnagnetite  mixed  with igneous roclc for  about 45 feet, then  ignesus rock to the 

crallle ganietite  and epidote, covering a width of 52 feet  and a leilgtb of 330 feet. 
face. On tho  summit of the bluff tht!re are lenses of magnetite,  mixed  with consid- 

Onitc  extensive  outcroppings of niagnetlte occur towards  the  vest  side of Copper 

200 Cect Iiigher devation.  These  are  distributed ovcr a11 area of abor!t 1,000 feet in 
island, from the summit.of the biuff, in  which the long open-cut  is  made and about 

length  and 100 feet.in  width.  The  magnetite  is more or less nlixed with  garnctite, 
epidote, and country-rock in  these outcsoppings, which occur in lo\v blllfCS and knolls. 

Masses of float  indicate that magnetite occurs in at  least 0110 otbcr zone to  the 
South-east froln the Woritings described, as such arc seen along a tsaii  to  the beach 
some distance  south of the  one usu:~IIy travelled,  but no work has been donc to 
prospect  th;it  gostion of the group of mineral claims. Concentration is necessary  in 
order to  produce a marketable g2ade of magrictitc  from  most of the ,outcsoppings. 

these  deposits;  there may be 20,000 tons or c ~ e n  100,000  of possible ore. 
It is  absolutely impossible for any engineer to  make an estimate of tonnage in 

A sample of solid  magnetite tc.lren by the  writer  from  thc  mine workings 
assayed:- 

____ " 

P<!r cent. 
Iron ....................................................... 5G.2 

I.'llosphorus Ytl. 
Su1,phur 1.3 

Silica' 17.0 

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

..................................................... 
4 sample  reported by Carmichael from  the  same vorlciligs assayed:- 

Iron ...................................................... 50.4 
Sulphur ................................................... 0.3 
Phosphorus ................................................ 0.053 
Silica 38.6 

Sulphur 0.230 
Ison 52.m 

Insolublc nlntter ............................................ lF.52 

...................................................... 
A Salnllle reported by Lindeman .:son1 the snnle workiugs assayed :- 

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

Phosphorus ................................................ 0.025 

, ' Timber  is  scarce:in  the  vicinity of the deposits of magnetite a t  t l l i  higher cleva- 
tions, but  plentiful  lower down the  mountaiu.  Water  is  not  ple:ltiful on the 
mountain,  but  there Is ample  for  domestic  use near the beach. 

~ ~ m l c i n ~ s  io n bay a t  Clifton point, distant  about half a mile  ill an air-line. 
Transportation .facilities can be installed a t  a minimum  cost from  the mine- 

. ,  
HEBDE~SW LAEE DEPOSITS. 

the  cntmiicr to Albe?ni canal,  and  about  ten  miles  from  the bnrbour, a Inngnetite- 
Kcnr t.llc hend of Henderson  lakc, mhich empties  into Uchuciciesi.t harbour, a t  

~ 'dcposit occurs on il slnall  creek on thc  west  side of the lake. 
~ This  mineral cl8i1n was originally the P a n  X k n t a i n ,  a11d was 

j '  , ; ,  Magnetite. fir$'stalred  about 1901, but allowed to lapse.  Since  then it  has 
: , , ;  been'staked and abaodoned Several times  until  the s1lrinior of 1010, 

v h e n  it was restaked by Anthony Watson, of Port Albcrni, who 1x1s since done con- 
siderable  own-cut work. 

About 250 feet  from the lalie-shore, and  about 100 feet  higllcr  clc~mtion, on the 
south  side of a small creek, a continuous  deposit of magnetite is csposeri by open-cuts 
for a distauce of 130 feet  aloug  the pi.ecipitous bank of the crcPi). hllpm'entiy this 

. ,  

i , ,  . ,  
. ,  

: .  
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exposure  is across the ore-body W ~ i c i ~  s t r ikes   north-~est  or  neariy  parallel n.ith the 
lake-shore,  and  dips 03 degrees to  the north-east.  The  outcroppings of magnetite can 
be traced  about 30 feet down the creek-bank nearly to mater-level, but.no continua- 
tion of outcroppings are Seen across the creek on the  north side. 

Only a very rough estimate of tonnage  of'available  ore  can be made. The  writer 
estimates- the (cotfml ore a t  20,000 ton8 and the possiwle ore a t  280,000 tons. 

The molllltain  rises very abruptly on the south side of the creek, and outcrop 
pings of magnetite occur about 250 feet  higher  elevation  than  the open-cuts, but no 

per  cent.;  phosphorus, %iZ; silica, 22 per,cent. 
vork  has Dw211 done. An average  sampie  assaycd : Iron, 50 per  cent. ; sulphur, 0.24 

Timber  adapted  for all purposes is  very  plentiful on the claim. The Water in 
the small cl'eek is sufficient for  all  purposes,  including  limited  power,  provided a 
storage-reservoir  is  constructed to conserve the supply. 

loaded on to scows and  transported to deep  water on Ucpucl&?sit harbour,  provided 
Transportation  facilities call be easily  installed  to  the lalx, where  ore  can be 

some  more dredginz  is done  in the  stream  that conneots tlie two bodies of water. 

UCIIUCIZLE~IT HARBOUR DEPOSITS. 

Black Prince nlld n llalf  from tlle entrnnce, and is cnsable OF being developed 
Cascade  creek flows into Uchuclriesit harbour  about one mile 

No. 2. Into one of $he  greatest  mater-powers on Vancouver Island; it  falls 
about 2,700 feet in  about one mile and a quarter  through precipi- 

tons cauyous. 
Water  for  paver purposes  is  already  taken  from Cascade  creek by the  Tallace 

$ish>eeries Con~gauy, and is used to run  the  n~achinery in the cold storaFe  and cannery 
on  Uchucklesit  harbour ;it the foot of Cascade mountilill, but  in  additiou  to  this 
there  is an an~ple supply for domestic and mining  purposes  near the head of the 
creek. 

On the Blmlc Pvime No. B claim, ?t the bead of this creek,  deposits of mag  
netite and pxrrhotite occur that  form  bluffs belon. the  summit,  and are distributed 
over the  surface 011 the summit of Cascade mounVain, a superficial area between 2 
and 3 acres  in  extent. 

lower do~vu the ~ n o ~ u ~ t a i n ,  irnnrense mltssrs of crystalline  lilnestone occur in  contact 
These  deposits arc apparently  not of the  contact-n~etamorphic type, although, 

with  the same grecnish-coloured i~ueous  T W B  as enclose tile magnetite-deposits 011 

strilie is nortll-~~esterl.y. th? dip  about 75 degrees t o  tllc  east. The development- 
the  summit.  The exposures ~ I P  ail lenses, appar'cntly  disconnected.  The  line  of 

vork co~~sis ts  of large o p n - m t s ;  the lnost inlportnnt of these  is across the  face of 
a biuff of pyrrhotite 26 feet long hy 20 feet decil a t  tlle face and about 15 feet wide. 

The OcctIrrence of the bluti of mineral in silcll close  proximity to  magnetite- 
deposits i s  noticeable, and a sanq~le was tal-en m?r~lx to determine the contents, and 
not  because i t  was cousiaered to re~rreseirt, iron ore. The  sample Is an average 
from the open-cutl and  asswed-  

lroll 5.8 
S u I ~ ~ h n r  ................................................. 5.0 
Fllos~llorus ............................................. 0.3 
Silica .................................................... 75.5 

Another  open-cut 24 feet wide by 40 feet long by 7 feet  deep i s  made 011 a dis- 

summit. An average  sample  from this opeu-cut  assayed :- 
connected lens of nngnetite  about 40 feet  higher  up  the  mountain,  close  to  the 

' Per cent. 
.................................................... 

Per cent. 
Iron .................................................... 70.2 

Pl~osphor~is Trace. 
Sulyhur Trace. 

Silica ....... .:. ......................................... 1.4 

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

e .  

. .  
I ,  
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The adit could not be examined because of its caved  couditiou near  the portal 
and the  depth oP water,  caused bs a dam of debris. 

about 76 feet long and an adit  driven  in  magnetite 20 feet 1ong;with igneous rock as 
One of the  other occurrences of magnetite  is exposed in a11 open-cut-ar)proach 

one  wail. A crosscut about S feet long at   the  face of the  adit is driven to limestoue. 
This \vorii shows a width of about 12 feet of solid magnetite. The deposit is about 

there are about .3Z feet of backs  above the  leml of the fioor, but no attempt has been 
w) feet long, striking  north-west  and  dipping  vertically. .At  the  face of the  adit 

made to detesmine  the  occurrence of magnetite  helov  that level. The  magnetite 
shows very little  imimrities; the only  gangue  material is garnetite  in  small  quantities. 

An average  sample from a large dmnp at ihe portal of the  adit assayed:- 

Iron .................................................... GG.0 

Phosphorus A'4L 
Sulphur Trace. 

Silica ..................................................... 3.3 

crops in the  coutact between crystalline  limestone and igneous rocl<, about 150 feet 
Allother  occurrence of lrlagnetite  mixed with  small  particles of chalcopyrite out- 

has been prospected by an open-cut. 
to tile nol'tli-west from  that last described. The Ore-body is about 4 feet wide and 

Ilroperts. as i t  is iurnssible to make even B shrewd guess. 
No attempt is made by the writer to estilnate  tonnage of ore occurring on this 

.- "" 

P C P  cent. 

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

AII average snmoie fsom  across the outcropping assayed:- 

Gold Trace. 
Per cent. 

.................................................... 
Silver ................................................... Trace. 
Copper .................................................. 0.2 . 
Iron .................................................... 65s 

Phosphorus  Trace. 
Sulphur 2.2 

Silica ................................................... 4.8 

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

Water  and  timber are pieutiful for mining and domestic purposes. 
Transportation  for  ore  and supplies on any  lasge Scale vould necessitate  the 

construction of an  aerial:tram\my  across  the Xopoitor groul] of mine?1l claims Lo 
the sliow of Alkrn i  caual, near  the mouth of Ilandy crcelc. 

Darby and Joan. shore of Albemi  canal, twelve  nliles IjeIo~v PoPt Aiberni. Occur- 
Thcse ~niueral claims are at Smith's  Landing and on the  east 

rencos of magnetite  outcrop along t h e  riage and  ham of a l o w  

north from  thc  point wheTe the outcroppings are first seen, but whether unbroken 
hill,  about  half a mile  from the canal, that can be traced for about 120 feet to the 

continuity is maintained  has  not been determined.  This &posit of nlagnetite aDpears 
to  fill a fissnre'in  diorite,  which is from  dark  to  light  green  in colour, and although 
there is a wide belt of crystalline 1,imestone about half a mile south of the magnetite, 
there is no  contact between the  diorite and liluestone s h o ~ i n g  near  it. 

The  only deevelopnrent-Forli done is a series of open-cuts and trro  short  adits. 
One of these oljen-cuts 'at the  south eud of the ore-body is 23 feet ion%, and aosscuts 
magnetite niixed with iron pyrites and pyrrhotite  for 20 fect.  The nest open-cut is 
about 100 feet  farther  north:  in  this  the ore-body is narrolTer, but the  magnetite is 
much purer. 

Anothcr orml-cut is 36 feet  farther north; this  is an approach 24 feet long  to an 
adit 9 feet long driven  through diorlte,  except through  about 1 foot of magnetite a t  
the p ~ t a l .  .4notlier open-cut approach to an  adit  is 80 feet  farther  north,  but 
because of caring  this.could not he exanlined. Stripping ou the  hill  about G5 feet 
above the level of the nark shorved magnetite,  but  the  dump a t  the entml$e to  the 
open-cut and adit was ail  country-rmc. 

~ . , l l  i ..... l : , . , ~  ......... ,: .. .:; .. .. . . . . . . . . . . . . . . . . . . . .  1 8 .  ! . , ,  , 
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Lilldemau used a dip-ncedlc in his examinations. and in  his reljort states: " KO 
lnagiletic  attraction could he  noticed north of the ore-outcrop, hut the attraction ,\\-as 
strong south of i t   for a distance of ahout 70 feet." 

An average Sample of the ore-dump gave  the  following analysis:- 
Per cent. 

Insoluble  matter ......................................... 25.93 
Iron .................................................... Z0.96 
Pliosphorns ............................................. 0.004 
Sulphur 0.063 ................................................ 

Carmichael's report states: ".i rough but  approximate  average sample of the 
we  on the dumn  gave  the followlnt: analysis :- 

P C P  cent. 
Iroll ..................................................... 55.9 
'Silica ................................................... 16.0 
SulPi1"r ................................................ 1.0 
Copper ................................................. Nonc." 

way about  half a miie long, with no exccssim gradcs lo overcome, nonld connect thc 
'lhe cqportunity for cheap  tra:lsportation  is  particularly good; a surface tralli- 

deijoslts with a sheltered  harbour on the canal, 7TlIere ocean m s e l s  could safely lie. 
Timber  and  watcr RI'C plemtiful 011 tllc propert?, but whether  the  water-Supply 

has a sntficicnt fall for Dover needs  inrcsligation. 

KENNEDY LAKE DISTRICT. 

These nlirieral claims are o m e d  by Xrs. V .  T. Dawley, of 
lron Mountain t layoquot,  and were  originnlly  staked  because of the disco,.cry 
and Chieftain. of a rein of golc~-bearing qaarte. Magnetite-d0posits of the con. 

tlle  head of I<cnnrdy lake, and twelve nlilcs nosth-wcst~mrd, in .x11 air-liue, fro111 
tact-metamorphi<! tyile occur about three miles northward fro," 

tile  deposit nea'  the liead of IIcridcTson Inlrc. This Scction is x r y  mountainous. 
cut by deep precipitous  gorges which are tho hcds of crcel~s. On0 of these  crceks 
heads nt an elevation of about 2,700 fect  abore sea-level and flows through deep 
cnnyons. The lo\vest occurrence of magnetite seen by the  ,writer is an outcropping 

claim. 'Rle eX1~asui.e of magnetite! is about 20 fect long, b o t  mllelllep this is alol~g 
i n  the  steep  hank of the creek, at 3n eleration of about 1,SOO feet, on the Chieftain 

the strike or across the body c innl t  be determind until some \yori< is aonc. 

Per cent. 
A l l  average sample of the outcrop assayed :- 

1,ron ............................ :. ....................... 30.10 
Slllpllllr .................................................. 0.81 
l'hosphol'us ............................................. Trace. 
silica .................................................... 51.5 

l'llls ontcror7ping OccIIrs u1udeY a lirnestone bluff, and ovcrlies an igneous 
Some kevelopment-work is said to have k e n  done farther up l:he  creel; 011 the 

,OPl)ositc side, b u t  tlle guide with .the writcr  as unahic to locate i t  because of tile 
g e n t  growth of bushes  and lack of :I trail. 

0ulcroi)pings of magnetite  occur at sevcrnl points on the sides; of steep  ravilles 
farther, uQ t11e snme cl.eel<, hut  no W O ~ B  hns been done, and as tlle slolles arc alnlost 

: ~ ! ~ h &  lnincrhi  claims  were  staked origidnlly. because of me'occu&& of gola- 
~~CriElldiciIiar, to4 ;steep to climb, no esamiii:(tioil could be lbade. 

bearing rpak tz  at nn elevation of 2,400 feet ahovc  sc;l-levcl, ~vhicll h j s  beell pros. 
oectcd by all adil. 

Thk 11.012. HouIltain mineral  claim  adjoins the Chieftain on the uortll and occuljies 
i pmt of the summit of the mountain about 1,000 fcet higher elevation, mhere oUt. 
croppings of magnetite occur that ncecl developmc~ut-w~o~~l~ before any estimatc call 

be nlndc as to extent. 

, ,  



foli0,Ts:- 
LindenIan reports an analysis of a smnpie of magnetite  from  this  group as 

Per cent. 
Insoluble matter ........................................ 7.64 
Iron . . . . . . . . . . . . . . . . . . .  :. ............................... G3.Oi 
Pilosi$horus .............................................. 0.016 
Sulphur ................................................. 0.043 

HESQUIAT LAKE DISTRICT. 

Owing to thc abscncc of nil the o\vner$.  the writer, accompanied by two  Indian 
guicles, spent a day t1‘ying to locate  tile deposits of nlagnetite, described by Cannichaei 
in  the  LIinistw of >lines’ Report for 1902 as  occnrring in the  vicinity of Hesquiat 
laice, hnt  as unable to t in6 any  ti’nce of trails or biwees Ieading to  ontemppings, 
nor could any onc he founil who had any I:no~vledge of any \Tori<  hax-ing  been done 
in recent years; consequently the description from that  report is copied, as follows:- 

“Agm?a No. 1 and No.  Z.-These cialnls &re  situated  on  tile.east shore of Hesquiat 
iaiie, a t  an  eleration of 176 feet  above  and some 4,wO feet baclr from tlie watcr, 
and are reacllcd at present hy a biaaed trnii  onlg. Tile properties are owned by 
:,lessrs. Jacobsen, Ike, and Roseberry, of Clayoquot,  and  were located in June, 1902. 

have been espoml some  outcrops of magnetic iron, a fen- yards in extent only, 
I small ert?eli runs tilmugh  the  loations,  and in the banks of this stream there 

which form the basis of these ioclvtions. Assnys of aTerage  samples ga7-e aL10181 
50 pa’ cent. iron, 13.1 per cent. silicn, 110 copper. !Chese outcrops are  apparently  on 
thc  contact  (limestone ,!\-it11 an ero’iltive rack,  probably  diabase)  mentioned and 
cstend for some distallee. Other tilnn kilrse espowres made by the creek, there is 
only a little surface striilping, ,me surfnce eisen+m’c being corered with soil. The 
York dQne sinlply pSOVQS the esistence  here of nmgnetite, and it is quite possible 
and ere11 probable that  fllrtiier dew?iopnlent wiii  prove 111) a more estensiw body 
O f  ore. 

“l’iolet liiiiernl Clai?il.-This claim, owned by F. Jacobsen, of Ciayoqnot, is 
sitnated on tile west side of tile lake, opposiie  the Agnes, pmbabiy on an cstensioll 
of the same  contact  already  mentioned. ‘l’he princiilai  outcrop is a t  an eievatioll 
of ab,out 300 feet aboye the h i m  and less than a 4uavter of a mile baclr from the 
water, ami is reaci1ed hy x steep  trail  from  the sllorc. Here t i m e  is an espoos~lre 
of magnetite some 15 feet wide, developed by an op?~l-cnt into  .the  hillside, 12 feet 
long and about 4 to 5 fcct deep at tile face. sllowiue 1111 reuy clean and soiid ox?, n 
sampie of which  taken for assay gave 59.S pev cent. iron. 11 pcr cent. silica, 0.E per 
rcnt. sulphur, ami no mpper. Some 400 feot higher np  the hili  there is another 
nnaii exposure of similar orc, Where the rocks were erposcd  tilc’ore  appeared to 
lie on the iin1c-lliaLx1sc contact,  which is nlore c.irariy llefinea  on this  tllc  west side 
of tile ialce.” 

SECHART. 

sound; on tlie south by Sechart ci1am1c1, that  connccts tile AIid&? and Wester11 
Scchnrt  lleninsuin is bounded on the  cast by Ef€inghani inict, an  a m  of Barkley 

chalmeis of Barkley  sound; on tlre \wst by the  Western  channei of Barlrley sound; 

the heads of the two inlets. 
and on tile north by Pipestem  inlet,  escept a n a i ~ o w  nccl; of lnountilill range  betveen 

about 3,000 feet by a series of bcncilcs and gadou l  glTades from  the  shore,  an6 
The  Broughton  mollutain  range forms the  peninsula; it rises to an elevntion of 

magnetite-deposits occur on its  southern  slope  nbore an elemtion  about 700 feet. 

because of the  occurrences of magnetite,  some  of which iie sold dnring 1301 to the 
During the early  nineties  Captain Amlerson located several  mineral  claims 

Pacific  Steel  Company, oP the  State o f  Washington. and others to the Tacoma Steel 

” ............................... ............ ... __ ........ 





Ave~age sampies taicen along 25 fcet on ,the  left  side of tile  branch adit assayed:" 
Per cent. Per cent. 

Iron ........................................... 54.4 55.G 
Sulphur ........................................ 1.4 0.4 
Phosphorus .................................... W i Z .  Trace. 
Silica .......................................... 21.2 . 17.6 

Garmichael repoTts an  amay Sroln the  same wori<ln:s as:- 
PBr~cBut. 

"Iron .................................................... 4S.4 

Phosphorus  Trace. 
Snlphur 0.7 

Copper YiZ." 

"Iron ..................................................... 4S.OF 

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

Titaniuln ............................... .:_. . . . . . . . . . . . . . .  Trace. 
.................................................. 

Lindeman  reports an assay from  the Same worliings as:- 

................................................. 
Phosphorus 0.006 
Sulphur 0.623 

Insoluble matter ......................................... 23.22" 
............................................. 

Lord of t h e  Isles. Pri?~cc .  I t  adjoins  the ViCtM'ia, which  lies bet,ween the t N O  first- 
This mi~~cral claiu is about 2,000 feet west from the Grown 

named claims, and  is re:rched by a traii  about t w o  miles  and a 

the  face of 9. precipitous bluff at about S.50 feet elevation. 
half long from  the beail1 ,at  Anderson's  camp.  A  dcposit  of  magnetite  outcrops ou 

The face of the bluff is heavily  stained  with  iron  from the decomposition of 
i,ron pyrites, and the  magnetite  is  mixed mitil pyrites,  garnetite, and limcstom. An 
adit is driven  towards  the  north  in  magnetite,  along a mail of green  hornblendic 
igneous roeit, for  'ahont 20 feet,  then a belt of crystalline  limestone is exposed and 
tbe  course of tbe adit  changcd  eastward.  This course is continued for  aWut 37 
feet,  driven in nlagnetik  along a limestone mal,l on the  north. A t  the  face  there is 
a winze,  apparently sunk in  magnetite;  this  winze is of u n l m o ~ n  depth, and being 
full of water  could  not  he  examined. 

The  dimensions are 13 x 10 fcet across the top, with the  east  wall in igneous 
eountry~roclt  that  appears  to Cut off the.ore. 'The  adit is continued 40 feet northward 
in  limestone  beyond the  turn to the  east. It is impossible  to  estimate  quantity of 
magnetite  from  the  work  done, .which shows  that  the  occlirrence  is  very  irregular  in 
outline,  lenticular in structure, and apparently not  cry extensive,  unless  drilling 
should  prove that it maintains  continuity  with  depth.  The  dip of the limestone wall 
in  the  east  drift is nearly vertical, and it   is  possible that  the mta,qetite may  continue 
down along this  all. 

A grab sample  from  the  dump  assayed:- 
P O P  cent. 

Iron ..................................................... 50.4 
Sulphur ................................................. 2.5 

-Phosphorus ............................................. Trace. 
Insoluble  mntter ......................................... 10.G 

Bald Eagle. venchhed by an old tmil   that  branches off from th,at  lending to the 
This claim is west  and  addoining  ,the Lord of the Is les;  bt is 

Anderson's  camp.  Outcroppings of magnetite  occur on the  face of a steep bluff a t  
last-mentioned  claim, and is about  three  miles  from  the  beach at 

about 1,000 feet  elevation  above sea-level. This'  outcrop  measures  about 75 feet 

of magnetite has the  appearance of a blanket  covering tbe ldght-coloured i,qeous 
long by about 50 feet  up  the Slope of the bluff at the  videst point.  The  occurrence 

croming,  about 40 feet vertical  nlensurernent below the top, and ah tlie  face a drift 
rock that forms the bluff. An adit  is  driven 72 feet iqto thc bluff under the out- 

! , '  ! ...................... : ~ ......... " ~~~ ~" . ............................ 
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a vcry  large tonimge. A surface  trammay can be constructed  to  the base of the 

necessary a conuection can be made  with a short  grsPity or mn ,aerial  trainway. 
ridge  from deep \vatcr in a sheltered harbour with a reasonable  grade, n%ere if 

There is a plentiful supply of water except for 11o~er pwposes.  Timber is quite 
plentiful  for a11 puwoses, including sawlogs for lumber. 

Fido. . a 111oI~1it:lill-sloile rises t o  an elevation of about 1,500 icet above 
To the  soutliward  from  the G'lexgarr?f and Sto?mont d'aims 

sea-lcml,  almost  within  the  length of one 'nlineral claim. The P'ido 
mineral clainl is located 011 the  north slope of this niouniain 'and  adjoins tile south 
line of the Clenguvru and Stornzo%t, the Eo. I. post of the ZWZo being on t i le south 
line of those claims, 200 fect west from  their No. 2 posts. 

Wm. Poole and J. 11. Gardhouse, of Kootlm, om1 the P'ido claim, and  have 
prospected i t  t o  some exi:cnt by stripving sand opcll-cuts, n.hich have exposed large 
bodies of maguetite on t i le north slope of thc  mountain soutlnvard from  those exposed 
on the Gleiwrcrw and Xtornzon1 claims. T i l e  grade of this  magnetite  is so near that 
in  the samliies tal<en Cram tilose claims  there v a s  110 11ecesit.v for sampling. 

been done on any of these  deposits of magnetite, b e ~ u i s e  the  mrface  indications 
It is to be regretted  that no dininond"dril1 boring or otllcr  de~'el,oliirieiit-~;or~ has 

promise so falnurably  with regard to extent. 

thcre  is no work done by vllich actual ore can be lneasured. This estim'ate is placed 
The mviter can only estiumte roughly a tonnage of flvoliable ,ana f~ossiDle orc, as 

a t  60,000 tons of fll'ob&bl~ ore and 200,000 tons of flossi0le ose. 

WEST'ARM, QUATSINO SOUND. 

Some years ago a large  numbes of claims  were located in  ,the  ricinity of Coal 

form of limonite, some of ,vhich  were  sold  to  the Noore Inrestment Company, of 
harbour,  near  the east ena of the  West a n n  of Quatsino sound, for bog-iron ore, a 

Seattle, Nhich oi>erated the bi,ast-fornace a t  Iron,dale,  in  the  State of Wash.ington, 
for a few mmntirs, and some shipments of this bog-ore, vere  made, but Since that 
enterprise  failed the mincnll claims have 1,evelted to  the 21etropolitan Trust Com- 
gany, of XCN York. milich actluired  tile assets of the  original purchasers. 

bour,. in  and on the bolder of smlmpg basins. and on the  ranges of adjoining  hills, 
T h e  most important of the dcimsits occur ,about one mile west from Coal Hnr- 

and Canada," page 57. as fol low: " Rog-arc. beds of limonite.  superficially formed 
The origin of bog-ore is dmcribecl in ICemIl's " Ore Dcposits of the  Eriterl  States 

in  marshes, svamps, ,and pools of standing  wnter. The general  circulation of water 
through tilc roclrn enables i t  very  fi'ewentl? to take np iron  in solution. lWrruginous 
nlinernls 'are amongst tile first and easiest that  fill1 a prey to alteration. Carbonic 
acid  in  the  water  aids ill dissolving tile  iron,.n.l~ich  thus,  io r a t e r s  containing a11 
e x e s  of CO?, passes  into  solution as tllc protormhonntc (FeCO,). ' Organic acids 
ma7 also play a part. The a1ter;ltion of p)ritc ~tlffords sulphuric mid and ferrous 
sulphate, mnd the  latter  entcrs  readily  into  solutiox On nrreting calcium carbonate, 
both ferric  and  ferrous  sulpllatc are cleconri>osed, rieI(1inq in  tile  first place  calcium 

ferrous Carbonate and calciuln sulplmtc,  but on the a<llnisslon of lair, fcrric hydrate 
su1lph~tc,  ferric Ilydratc, and carbollic acid; i n  tllc S0C0lld place, if air is absent, 

s w n  forms." 

bog-ore on Quatsino souncl are granites and ?elsilic r o d s ,  often 'heavily charged  with 
The  fact  tlmt  the  prerailiog  countrv-rock in the vicinity of the occusrcnces of 

iron  pyrites,  accounts ?or the rust7 wates, impregnated with fiecomposed pyrite, flom- 
ing down the hillsicles and  learing a thick scum on flre rocks. This was consider& 
an  Outcropping of iron 'mc and mas rcsponsihle for lllally ClailnS being staked, especi- 
ally  on the dividr bctwcen Iron creel<' ana Kahmitte riTer. 

~ The  octurrences  that  appear to possess commercial vaine  ,are  those exposed in 
many open-cuts on the  group of mincral  claims  about a mile mest from Coal llarbour, 
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typical of the more  successful  Strippings  made.  There is, undoubtedly, a very con: 
siderable  area covere'en with iron ore, but, so fa r  as could be seen, its depth had not 

4-foot  deposit of ore, and upon assay gave 4E.12 per cent.-4S.31 per cent. and 50.19 
been demonstrated further  than  describd. S a ~ p i c s  vert taicen from  the lower 

per  cent. of iron-with  much organic  mattes.  The  ochre and clay stratum assayed 
38.6 p?r cent. of iron. 

"About  thrce  miles  to tile nortli-west .from Prince's eaulp, claim- to  the number 
of about 100 had been staked  during  the  summer by other  parties.  This  wholesale 
stakipg  had k e n  done  to  blanket  the  disQict  untii  the c1,aims could he roughly pros. 
Deet&, when  those not wanted could be droi)ped--the land being held for  one  year 
at an outlay  in  fees of Z cents nu acre. This procedure,  alth,ough  contrary to the 
spirit of the ' Xiuerai A&,' was  brought  about by a tendency  of  certain local pros- 
pectors to stake  'extensions'  to  any claims that might be found by outside 
prospectors. .No wosk other  than  Staking  had been done on m y  of these  claims, 
and as they  werc  from  six to  seven  miles back from  the lake, through  wet  brush, 
they  were  not visited." 

Occurrences of .bog-ore attractive,  and  should  encourase'more  thorough  prospecting, 
The  opportunity for cheap  transportatiou  is so favourable as to make  these 

espicinlly  in the event of the development of the iron sand Stecl indUStriRS on the 
Coast,  because this  ore is vBluable to  mix  with  magnetite  in  tllc  blast-furnace. 

~ ... ~ 

UPPER QUINSAM LAKE. 

Numerous large outcroppings of magnetite,  occur on the  north 

Iron Syndicate. Upper  Quinsam lake, at eleTations  from 220 to 560 feet above the 
Quinsam Lake slope of a.'mountain  about  half a mile  south from  the  south  end of 

expose  deposits that  ,are  reprmentatives of the coutact-metamorphic tme, with  mag- 
lake. These outcrops occupy a zone  striking  almost  due  east, and 

netite  lying ktween limestone and  diorite,  dipping SO degrees  north.  Tho mcur- 
rences are found  distributed  within an area  measuring  about 1,000 feet wide  north 

between the  various  outcmpnings on the  surface,  set  there  are so many  that  it  is 
to south hy 1,200 feet east .to west, and vhile unbroicen continuity is not  shown 

almost  excusable to consider  them as belonging to one  deposit  until  the  contrary  is 
proven. 

At 240 feet elemtion above the  lake  there  is an adit 135  feet long, driven  into . 
the mountain-side  southward  in  magnetite  the  entire  distance,  and  with  magnetite 
in  the  face, but somewhat  mixed v i th  eollntry-rock  and  galnetite.  The  sidebill 
rise at   an  awrage angle of 44 degrees, b u t  over  the face of the  ad,it  the  slope i s  
steeper, so that  there are about  195  feet backs. 

AI, average  sample  from  the  dump  assayed: Iron, 55.6 per  cent.;  sulphur,  trace; 
phosphorus, trace; silica, 9.3 per cent. 

about 800 feet  north to south.  According  to a tollographic  survey  this  adit is driven 
The  adit  is projeoted to  cross  cut  the  mineralimd zone a t  t h e  point vhere it is 

under se7w:al outcroppings of ma,qctite,  ,and the projected face is 320 feet  vertically 
under the  farthest  outcrop  south of the portal. 

Other work on the  property  consists of open-cuts and surface  stripping to  the 
east and  south  from the adit, and at r'arious  levels nbove the 240 or adit level,  which 
openings  expose a iarge  number of outcroppings of clean ma-qetite.  Tile  most  exten- 
sive  occurs  about 7,000 feet  south-eastmard  from  the  adit  on fie 400-foot level;  this 
measures  about 100 fcet across and is almost  squal~c. 

It is impossible  to  form any  reliable  estimate of the  tonnage of ore available 

There is no question but  that a very large  qnnntity of magnetite  can be quarried 
from  measurements  made  where xyorlc has been done  because of insnfficicnt data. 

for immediate slhipment. The  contonr of the  mountaill-side is such that  the  ore  can 
be mined  with  steam-shovels, in a manner  similar to tllnt in use  in the lolv-gmde 
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open-cuts show tile dimerrsions of  tile  ucc~~rrcllce of magnetite to  be about XKJ feet 
long by, about 150 feet  vide by about 300 feet  high above the floor. 

The ore-body outcrolrs on a stceil Slopc about 100 feet  high,  the lover 1)art of 
which is  diorite nand the nir1)er part magnetite. ’J!ile face of the  slope has becu 
stripped 220 feet froom east to  west, and open-cuts xnd adits have been driven 
northward from Imr both cuds of tile stripping. The etlsterly  open-cut is  about 
100  feet  from tire east ‘end, and is 30 feet loug, seming as all approach to an 
adit 40 feet long. The open-cut is  made  through quartz diorite  for  15  feet, 
where  the Contact mith  maguetlte is exposed and the remainder or the  oyeu-cut, 
as well ES the adit, is in  solid  magnetite. The  westerlF open-cut is 37 feet from 
the mest  end of the  stripping and 53 feet  fronl  the  otliw o1m-cut. This  cut 
is driven 32 fect RS an appronch  to a short atlit. Of the 32 feet, 20 feet are 

the  short  adit,  thro,~pll  nlagnetite. The faces of both adits are iu solid  maguetite, 
through Quartz dioritc to the  contact with magnetite, arid the reminder,  as wcll as 

so that  the  miiith of ore is undctermiucd. Th,e clip of the  diorite-maguctitc  contact 
is  neariy  rertical, and tlle strike of tile nragnotite leus is enstward. 

‘Xhe quantity of snlphides,  luostir  iron pp5tes, is greater  in the Plk’xtOn ore 
ll ian in the other botli,c?s. A saniple taken  along the  adit by McConnell, nsayed:  
“1r0011, 39.40 per ccnt.; <:OIVXT, 0.3(! IXY cent.; solyhur. 1.07 ~ e r  cent.” 

cent.; sulphur, 1.566 per  cent.;  phosphorus, @.HI:, pcr cent.: silica, 4.47 per cent.; 
A sample  takeu by Liuacman from the mmc adit  assayed: “Iron, 64.4s per 

copijer, 0.22 per  cent.;  .magnesiu, 1.13 ]>er cent.;  lime, 1.32 ger cent.;  nlumina, 0.GG 
per cent.“ 

The third  imlxirtant occurrc~~ce or mngletite on the property 
Lake. of the Puget Sound Iron Company is known as the Lake mine, and 

iies in a bluff ahovt 50 feet high a t  tlle collhct hefweeu lilm?Stolle and  Ilorghyrite, 
is 1.,300 feet  east froin tile Pmton.. The occurreuce of magnetite 

with  ,porphyrite 011 three sides and with a Body 01‘ garnctite alld epidote  on  the 

nearly  vertical.  The mass of magnetite loeasures nbout 300 feet in length, r l t h   an  
north  side  separntiug the lnagnetite a ~ l  limestolle. The strilrc is east  and  dip 

axwage width of about I30 feet. It has been developed by an open-cut 100 feet 
long Exon1 east to n w t  by 60 feet TYicle alld aLwut SO feet  high at the face. The 

freer  from irou ani1 copper sulphides. A grab Sainiile taken froill the dulnir assayed: 
magnctit6 in the Laire deposit  is finer griliued ti1:ln in  the  other large massis, aid 

Iron, 33.0 per cent.; wlplmr, 1.6 per cent.:  ~~hosghonls,  trarr; silic,a, 0.5 ~rcr cent. 

cliff, and assaycd in the laboratory of the Caimdian  Xines  drancll,  yielded: “Iron, 
XcConneil reports that R rough general sumple h k e n  from the fincell magnetite 

57.50 per  cent. : copller, trace; solphua, 0.046 per cent.” 
tindemon  reports an average sample from  the Lulca miue assaying: “Iron, 

59.57 per  cent,;  sulphur, 0.137 per cent.; 1ll!oslrhorris, 0.057 per cent.;  sil,ica, 5.33 per 
Fn t . ;  copper, 0.05 per cent.:  alumina, 1.71 per cent.: lime, 3.52 per cent. ; magnesia, 
1.05 per cent.” 

Compairy in  additlw  to  those on which derel~~piuen~-~vol1- has bem done,  but  while 
There are sever:rl icnsOs of magnetite 011’ the llroperty of tile Fngct Sound Iron 

some of the occurrences :we of considemble esteut as Si1on.n by the surface  out- 
croppings, no attempt  has been madc to pl’0Si)ect them. South  from  tlrc Lalie mine 

occur ‘in  porlrhyrite at considerible  distmcc9 from linlestone nlld diorite  contacts. 
there is a lime of narrow  magnetite  lenses v i t l l i n  nbout 1,000 IC&, all of mhich 

The Longest of these  is 220 feet,  ,with a mirltil varying  from 10 to 20 feet.  Two 

20 ,feet. The other  lenses along this  line  are smaller. 
other len-s Ineasllre respectively 84 aud 20 feet in lenf$.ll, with wiclths from 10 to 

from  the  longest lells is reported b y  3IcConncll as yielding:  “Iron, 60.40 per cent.; 
The  magnetite in all of these  occurrences  is vel? pnrr, and an assay of a sample 

copper, none;  sulphur, 0.01 per cent:’ 





In the magnetometer the vxtieal force of the normal terrestrial field Is counter- 
bal,anced beforehand by. a small wight 011 the arm of the needle. Through the 
swinging of the  needle  in a plane, as above mentioucd, the horizontal intensity of 
tlle earth’s noruial lllagnetic field andthe  horimnti~l eomponcnt of the magnetic force 

of the orebody is, therefore,  the only nmgnctic  forcc mhicli affects the needle, and, 
of the orebody become annulled, ilnd the vertical cornpollent of lhe lnagnetie force 

accordiIig to  its  strength in the different I)lmnces, ca11ses the different readings marked 
on the map. Tile places which nave positive  magnetic intensits--i.e., vhen the north 
pole of the magnetic needle point3 below the horizontal p l a l l e a r e  nia1’1ced blue, and, 
on the other hand,, the pl,accs n’l~ere negatir-e  magnetic iatensity-i.e., wvhere the 
south pole of the needle poil;ts k l o ~  tile liorizolltill 1&lnc-are marlced yellow 
on tile mail. 

“ T o  avoid lrlisllllrlerstallding by ally person who is not familiar with  lnagnelic 

considered to be uutlcilald by magnetite, but  only a ccstain part of it. Further 
nmps of this Bind, I desire to point out that all the ilrca coloured him cannot be 

1)ositive readings, and north of them for a Sllort distance clnwu the hili, alid here 
dereiopment-morB vi11 find the nmgnetite  underneath  the places with the highest 

onterops of magnetite were and will be fouiid where strong negative readings were 
observed. This fact i s  dne to tho toimgrnpl~r of thc eroond. the instrmncnt being 
set up belom thc upper yole of the orc-body. This  attracts  the  north pole of the 

deposits or groups of deposits, vhich for reference iinve becn numbered I., II., and 
maglietie ueedie and causes the negatire rcadlng. ‘Pbe nlal) shows three separate 

Ill .  
Xo. 1. outcro11s 011 the river-banB, as  before statel?. The top of the bank is 

covered with soil, aud no \vorB has been done to ascertain the width of the deposit; 

cud may be estilnatetl at not less than 100 feet. The lensth of the ore-body  may be 
but, to judgc from the mnguetic ci~rres and onlcroDs avaiinble, the ryidth a t  the west 

assumed  to be about 190 feet. 

three, oredeilses, not counting the mall pockets i n  thc southern part of the group. 
“Group 11. is the most important  and  nlay be assulllxl to consist of tw3, possibly 

The largest of thae   omlnises  has a length of a t  lcast 360 feet; a width of 60 feet 
i s  very probable, and i i ~  soiiie ~l~accs  i t  is eve11 greater. 

the ore  strikes to be about pnrallel TTith the former group, with a length of about 
’’ Gronl~ 111. is altogether corered by soil. The magnetic  Curves show, homever, 

490 feet, and a widtli !vhich, i n  placas, may be assunled to be T-crs little less thau 

can be dranu from the magnetic map; but as far as surface iri~ications go the  claim 
that of the former. h i  regard to’the depth of the  different orc-IeIIses, no  couclusion 

worth further development.” 
may be said to be one of the best iron pyospects 011 T‘anco11ver island, and well 
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older  rocks all show the effects of profound regional and  dynamic  mctilnlarphism, 
which has probably been m a i n i ~  caused hy the  thermal and dynamic  action of :be 
intrnsiie Coast liange  batholithic rocks. 

rounded by tile  bathoiitilic rocirs, and  arc  deepiy cut by lWl<cs \\’hidl are apopllysai 
The  older  meixnorI>hic  rocks nom occur ns ixrtchcs an11 large inclusions sur- 

phases of the  plutouic maglras. Tlle contact-zonc is 211 irreglIIur hrea which is 

predominate,  with only a few  dylies of the younger plutonic rocks  cutting  them. 
variable in ,width  and gimluaily changes, going easterly, t o  where the older rocks 

Still farther east these  older  rocks are capped by ~wlcanic fio\vs of Tertiary age, 
which are mainly of a basaltic  nature. 

Drrnrr,.. 

This  deposit of h:rulntite  is  of c o 1 l t a ~ ” m e ~ ~ m o r ~ ~ h i c  OTigilii The  ore is developcd 

grauitic dykes cut the  argillites. As is usual in  this  charactex of an ore-body, the 
i n  an  argiilitic rock generally a t  points not far  distant from vhere pegmatpic 

occuL‘renccs of ore  are  irregular, but fur ther   de~elo~~ment   may proI’e that  the 
different  outcrops arc more continuous  tlmn  they nov, appcnr io bc. A s  the  surface 
is  covered with slidee-rock, the  iron  ore is only exposed h<?re and there  in  trenches 
and,cuts. As €ax ns can be seen, i t  \Touid appear R,S if thc argillite  oerurred as small 

the end of the  granitic  intrusion  iroll-karing sollitions follo\ved along the  dykes  and 
lenses  eilgui<ed.iu a granitic  magma  and  cut by dykes of grauitic rocit. Towards 

attaci‘ed ana dissolved out  tile  ariiilite,  mctasomaticaily  replacing it with  iron 
oxide. In pI.aces this iron oxid-h;ematite-is  solid, and in others  it  fadm WaduaIIy 
tlmay to straight  argillite. . The  hamatite is of the hard \,aricty, the colou~’ being a 
very dark re1 to almost black. 

The  granitic d~I,-crocIclr is Characterized by bcing Yen‘ com~letely  altered from its 
originai  condition; i t  now consists of kaolin,  chlorite, vith some quartz  and  mica 
crystals.  The large amount of kaolin  present,  formed  from  alteration of original 
feldspar,  makes  the rock quite  soft. 

DESCRIPTION OF THE WORKINGS. 

The surface wo1’k consists of eight  ouen-cuts,  with a depth of 4 or 5 feet nnd a 
The n u i n  showings of iron are situated on the Britton and dlolzerc7b clainls. 

1ength.of Prom 10 to  50 feet.  These  openings are uxlinly in slide-e-Pork. and, as most 
of them  were  madc tn-o years ago, the  sides of the cuts in  mally vlaces haYe fallen 
in, thus malting i t  difficult to exnlnine  the bottom. Tile nlost  westeriy cut shows a 
wiath of D feet of nearly solid hzmatite. A sample  cut across this 6 feet  returned 
the  following .assa,?- 

I ~ , I  ............................................. 47.6peucent. 
SuiphL2.r ......................................... Xtl. 

...................................... 
Another  sample  taken to be an 87QrRgC of the dumv from  this  cut assaye&:- 

Phosphons  Trace. 

Iron ............................................. 4SApercent. 
Sulphur ......................................... XtZ. 
Phasphorus ...................................... Trace. 

tumei. None oP these  cuts Show any grcat milltll or length OF ore, and in most of 
There  are sev,eml cuts exposing ore mhich are StretchQC along the route of the 

cuts show hiemntite  lnised  with  argillite ,and granitic rock. A  sample of selected 
them it  is doubtful if the  bottom Sho\m rock in-place. All the  dumps  from  these 

ore  from one of t k s e  dumps  assayed :- 
Iron ............................................. 57.0percent. 
Sulphur ......................................... Trace. 
Phosphorus ...................................... Trace. 

- .... ~ ............ ~~ .... . . . . . . . . . . . . . . . . . . . . . .  
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" The  deposit  examined, v'vhich mnsists of a sheet of bog-iron  ore of unl;no\Yn 
thicklless, extcllding  from the 'moss-roots' to  bed-rock, lies  on  the steep north 
side of Linlonite Oseck vallcy. It extenas  from  the  strcxn itself for a distauce 
of 1,SOO 'feet ill a Straight  line "11 tile  mountain-side, vhich rises steeply  from an 
elewtion of 2,COO feet at the Stream to  3,600 fcct at the  upper  edge of th,c .bog- 

square  fect (W acrcs), and its greatest  width is about 1,SOO feet. 
iron ore. The  irregular area underlaiu by the iimonite  measures  about 2,2>0,000 

"Bverywhere  in  this  area, yellon' or brown earthy linlouite  may be unmrered 

trces and moss growing On thc limonite  beneatii- a u G ,  this 7-egctatiou has been 
merely by rcluoving ihe moss froin the surface; there is no  ovxhnrden except the 

removed by burning in tmo phces, leaving large arcas of the ore e m s & .  

1 to 3 inches  thick, lying ~a ra l l e l  to the hillside, n'hich here has an  average  slope 
"The deposit  consists of bedded hog-iron ore, occurrhig in platy  layers from 

of  ireariy 30 degrees. In  addition to the  slsipping of the ore 117 burning,  prospectiug 
llas been donu by trenching  aud  sinking liuxnerous pits. The greatest thickness o€ 
limonite :nlswlK!re exposed is 15 fret; in two or three  places 10 feet  is esposed, and 
SCVcral cuts sliow 3 to 4 feet. Iu no place has  tllc bottom of the sheet of ore been 
reachcd, anti as no sy3tematic  attempt has been  made to determine  the  quantity of 
arc present it is (liflicult to form an27 estimate of the amount available. 

or othcr imljurities,  i%tIlcr soft mid of il loose consisteucy, so  that  it  m n ~ '  readily 
" The ore consists of yellow and brown earthy limonite, free from  sandstouc 

be dug xyith a lji& or cot wit11 an ase. Tlrc ore  extracted from the large open-cots 
has disintcgratccl on vcathering to  a crumbly, in  part  pulverulent mass, ranging in 

saturated  with  nmtcr as i t  lics in  the bed, but \\-hen aried lnlght run about 20 cubic 
size of from B grain of ~ ~ o v d e r  to  fragments a11 inch or t w o  across. It is  thoroughly 

feet to the tan, a t  a guess. ,- 

" If the surface area be taken at  2,250,000 souare feet, this & ~ ~ r e  would  give 
112;500 tons  per foot of depth. An average  depth of 5 feet for the  deposit is  al'most, 

BG2,500 tons may be conside.eved as ahnost ccrtr?inlY 11roven ; t r i m  that as probable, aud 
certniu;'SO  fcet is nroh,able and &>~.rha]x  the dent11 is greater. In other terms, 

perhrll~. tho n l l l o ~ ~ i t  is  co11si(ierabl~~ larger. A n a l ~ s e s  of the ore are  gi.iren below:- 
" Axar.us%s OQ OIW I'ROX KOIITII PACIFIC I ~ o x  XINIB, m. 

___. ___ 
i 

i 

made by a t  least three different analysts, ngree T.ery rrcll, and  emphasize the 
,"These analyses, on samples taken  in  different  mays and by different men, and 

homogeneity md 11urity Of the  bopiron ore. 



taining  in ~ n a n y  places impregnations of yylite. Across the valley of Limoi~ite creek 
'."The cawtrs~-rock on whicll the ore lies is an altered, greenish porphyry, con- 

lo the  soulh  this  porphyry is in conmet with quartz diorites of the Coast Range 
~'oclcs, which are  probably intrusive illto it. The  writer  is i~lformeC. that 011 the 
~nountain-side above and to  the  nortll of the iroon-deposit are  mnlly quartz veins 

" The cleimsit lies on the western slope of the lligh eastern  ridges of the Coast 
range, and  tile  rainfali  in  this  district, to judge by the vegetation, is very much 
in excess of that only a fen, miles to  tho oast. At any rate, moistuir~: is abundrurt 
throughout  most o!! the year, and muter is constantly fiowing dowr. the hillsidc 
under thc NOSS. The water fiowing over the iron-deposit llas x strong taste of 

farther u p  the mountain-side. This  strong Solution of iron  suiphates trielcling 
iren  salts, and pbaiuly 1x18 been clerieed from  the decomposition of iron snlplhides 

tl'ansfor~n:~tion to limonite of successive layers of moss and other  regetation  from 
clown nniier tlle moss has built  up the deposit a s  i t  now stands by tlle prugrcssive 

beneath. That tlle efficacy of this process is undo11bted is borlle vitn.,ss to by the 
lin~onitixil twigs, roots, ChiiJS, fir-needins, and cones tha t   ham been tvalrsformed 

In se~e ra l  plaecs  beautiful  stalactitic terraced accumulations of limonite  have bee11 
i'artlg or whol,ly to  limonite in the fev years since the burned ,areas were cleared. 

built UI?, which arc e ~ e n  now in rapid 1)rocess of growth. 

be obtaineL1. Tilere is ample imnlocir and bill~alll fir timber  in !he vicinity, alld 
. "'P11c i m n  ow is excellently sitnnled for mining,  provided tmnsnovtiltion coulcl 

Li1lronitc creel;, with  its  fall of 400 fee?, in the fisst mileof its course fronl the 1,akes 
at its l m d ,  would fumislr ~ufficient  imvcr for n considerable pl,nnt, al: ail stxsom, 
as the !eater could be rcarliiy in~gouniied in Storage reserVoiiS." 

nrlncral cinims ovned by the North Pzcifc Iron Xines,  Limited, described in Afac- 
Uuriax tile summer of 1914 the  writer (TVWm. X. llrewcr) ex111ninecl the group of 

ICenxie's reilort  herein quoted. His rq~llnrt was published in the Alinisler of Uines' 
Iteport for 1914. It is  not necessar!' to reproduce i t  ill this builctin, bemuse 
Jlaclicnaie's' wgorl. shows that he was enabled to devote more  tillle to l:lze esamiua- 

llad no guide corwerrant with the property to assist him in llis examina.io11. 
tion  and cover the ground more t1~orou::hly than the writer (Wm. AI. Rrc\ver), vllo 

'The foilovi.ing remarks relative to  transportation  facilities aud otilcr  irowore 
prospects are copied from the writer's ( W m .  AI. Brewer) old report, as they are 
eqnnily npplieni~le  to thc conditions  prcvailinq in 1017:- 

but  the  Gmlld Trunk Pacific Builwly Company has had a prelimirlnry  survey  made, 
"At the prcsent time this property is han8icnIlpeO by the lack of trr.nsportation, 

and from that data the length of this rriiroad  from the property to  Copper City, on 
the mail1 Iillr oI the Grand Trunk PaciGc Railn'ny, \ ~ o u l d  be about sixty miies. The 
1Vriter \vas irtformed by C.  C. van Arsilol, chief c11gincer of the Grand TrurlB Pacific 
Kailn.ny Uoinpa~~y, that   i t  Was perfectly feasible lo coustmct a railroad ;;hrough this 
portion of the Country Pin the Zynloete River  route for local freight-ltnulnge, but 
that  tilere IT~LT dinicnlties to be surnmunted which urade it inadvisaf.le to incor- 
porate  that section in a transcontinental route. 

Tile  property  is  very favowably s i t u a t a  with regaril to timber for mining, fuel, 

some cctlar. The water-supply Cunlishcd by  Summit  creek would be ample lor all 
nnd a fair suypiy  for  lumber,  tile  varieties Wing of hemlock and balsam, as well as 

pu?posas, even to developing po\ver for e piaut of considcrnble magnitlm?. 

(Wnl. H .  Brewer)  that  he  had  found  other  outcroppings Of both magnetite and 
.\lavsel Clarke,  the diseorereer and locator of this property, informet: the  writer 

limollite iron ore for x distance  of about nine nliles in a X .  75" E. direction, or on 
the  extreme summnit at  the  headwaters ,nf the  Telkwa river, but could not  find any 
deposits that would begin to approach in  extent  the body oil the group of rniner;ll 
dnilus esaminecl." 

. .  . n11y111g pyrite. 




