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Iron Ores of British Columbia and Yukon 

CHAPTER 11 

GENERAL STATEMENT 

Briti sh C'olumbia possesses deposits o l' iron ore, and has important 
coal field s. Direct t rade routes lead from its coast to the other countri es 
bordering th e Pacific. These co nditiors a nd t he existing local demand for 
iron have encouraged the hope that a profitable iron-m akin g industry may 
be created \rithin the province. An iron-making industry can be successful 
only if there exist a n ad equate source of ra,,. materia l a nd markets for the 
fini shed produ ct. As one step towards reaching a decision regarding the 
fca.· ibili t>· of establi shing an iron-m akin g industry, the Geologi cal Survey 
at t he request of, and in co-operation wi th, i he Government of British 
Columbia, undertook an inve tigation of the known iron ore deposits of 
t he provin ce to determine, as far as prac ticable, th e extent and character 
of the availab le iron ore resources . The results of t his invefitigation arc 
presented on the following pages, together wi th an acco unt of such iron 
ore clrposits as have hccn heretofore noted in t he Yukon. 

The field invest igations were commenced in 1922 by G. A. Young 
with l\I. E. Hu rst as fi eld assistant, continued in 1023 by t he same offi cer 
wi th T . D. Guern sey, R. E. Ha>'C., F. F. Oshorn c, and C. 0. Swanson 
as fi eld assistants, and co nclud ed in 192-1 by \V. L. Uglow, who examined 
t he Yarious deposits along the west coast of Vancouver island a nd whose 
repor t thereon constitutes Chapter IV of th is vo lume. 

Adcq uatc accounts of ccrLai n iron ore deposits were already available 
a nd such occ urrences were not rein vestigated. Certain other deposits 
a lread>' repor ted upon were not re-examin ed because of their remoteness 
an d the resulting prohibihve cost of tran sporting ore to any conceivab le 
market. A ver>· few other deposits \\·hich had not been adequately 
described \rnre not revisited because of variou s reasons, but it is confid ent ly 
beli eved that if these deposits had been examined , the resulting information 
would not have materi a lly affected t he co nclusion t hat may legitimately 
be drawn from the facts presented in this report. No aLLcmpt was 
made to find and examin e iron ore deposits merely rum orcd to exist 
in a lmost eve ry distric t, but, on t he other hand , considerable attent ion 
wa paid in the field , and is given in t his report , to certa in occurrences of 
no poss ible Yaluc as sources of iron ore, but ,,·hich have been cited as being 
commercially important . 

No considerable market fo r iron ore as such has ever existed in t he 
provin ce . At one time t here was a limited demand fo r iron ore as a flux , and 
a lso for a short per iod compa ratively sma ll quantities of ore were shipped 

1 By G . A. Young. 
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to a b last furn ace in t he state of W ashin gton. As a resul t of such co ndit ions 
prospecting for iro n ore has not been as active as might be a nd t he known 
deposits, fo r t he mos t pa rt, have been left untested, un developed, and 
a lm ost in t he same state as when first found. Condit ions such as t hese 
preclude makin g precise statcmen ts regardin g t he probable or poss ib le 
iro n ore content of most of t he large r deposit . Except in t he case of 
certain occurrences of lim oni tc, scarc0 ly a sin gle deposit is k nown to have 
bee n samp led in such a way as would indicate what would be t he run-of­
minc iro n, and sul p hur content of t he ore. Though t he object of the p resent 
investigation was to dete rmi ne t he amoun t a nd character of t he iron ore of 
t he various kn own deposits, it was not wi t hin the p rovin ce of t he Geological 
Survey to perfo rm prospect in g work on any deposit, even t hough in va rious 
in sta nces a comparatively slight amoun t of work would have yielded 
valuahk resul ts. Nor was a ny attempt made to sample in dividua l drposits, 
m ainly because suffi cien t tim e was not avail a ble and because t he a lmost 
\\·holly un deve loped state a nd vari ab le composition of most of the 
deposits did not warran t a ny attempt to sample thrm thoroughly . 
Suffi cient analyses a rc avail ab le to just iiy statin g that , wi th t he except ion 
of a few occ urrences spec ifically indi cated on late r pages, a ll the kn o\\·n 
iron ores of Bri t ish Columbi a so fa r as regards ph osphorus a rc of Bcssrmcr 
q ua li ty a nd none is known to co ntain a ny appreciable q ua ntity of Lita­
n ium. All the magnetite ore de posits contain pyrite, hut in some deposits 
t he sulphur content must be very low. In cer tain occurrences t he copper 
content is apprrc iablc. 

T hough , for reasons already given , it is not possib le to give 
precise :=-;tatcm r nts of the ore content of t he various deposits, :vet 
it is believed t hat t he resul ts obtain ed do indicate with reasonab le 
precis ion the order of magn it ud e of t he total content of t he kn ow n iron 
ore dcpm; its . M a ny of t he deposits arc each certainly in capable of p rofi t ­
ab ly affordin g more t han a few t housand tons of merchantable ore. Other 
deposits p resent features which indicate t hat t heir individual ore 
content scarce ly can exceed a certain , t hough in some in stances la rge, 
amount. T he remaini ng deposits in clu de t hose concernin g wh ich t he 
availab le in formation is such t hat no positive statements arc warranted, 
but t he numher of such deposits is not large and in most ea cs it is pract ic­
able to indi cate limit ing values to t heir co ntents wit h some dcgrrc of 
assurance. In t he fo llowing table an attempt has brcn m ade to indi cate 
t he amo unt of i1:on ore avai lab le in deposits t hought to contain more 
t han 2.1,000 tons of ore. It is believed t hat t he to ta l amoun t \YOlild he 
markedly in creased through t he discovery of other deposits if a n open 
market were ever created fo r iron ores such as arc now kn own to occu r 
in Br itish Co lumbia . The estimated am oun t of iron ore availab le at 
present would , pe rh aps, be somewhat larger if it had been possib le to 
examin e some t hree or four known deposits concerning whi ch adeq uate 
info rm ation is lac king , but t hough some or a ll of t hese unv isited deposits 
m ay be com parat ive ly important, yet it is u nlikely t h at any one is of first 
rank in importance, sin ce so li t tle aut hen t ic info rmation regardin g any of 
t hem is ava il ahle. 

In t he fo llowin g table a content of 50 per cent or m ore cf metallic 
iro n in the case of magnetite and hcmatitc deposits, is considered to con­
stit ute ore. 
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Estimated Jlinable I ron Ore Content of Depa.sits in British Columbia Believed 
to H old 2.5,000 To ns or Jfo re of Iron Oret 

Local­
i t y Xo.' 

2 

Locality of deposi t 

3 

1'incl 
of ore 

Surn 111 it C"k .. Zymoc1z r. Limonitc . 
7 l ron Duke, Louise is .. . . )fognetitc .. 
Sa .\pex mt., C.forcshy is . \ fagnct ite .. 

lOf )J agn c t «laim , Clfo resby )fagnctit c .. 
1:-i . 

10µ; JcH:-;ic and IIarri c t !ifagnctite ... 
C'laim R, 1\foresby i:-; . 

lOh l'l~111ge r clai m , Cll orcsby )fa·\nctitc ... 
IS . 

lOm C hr>·:mnthemum cla im , ilf ac;nctilc .. . 
)loresby is . 

JG Chromium creek . lfe :n at itc 
17 lron C'ro\\'n, E iaaneh r . l l agnct it e ... 

20a 
20b 
24 

29 
3 la 

Tron r. , \". l. . .. . . . . ..... \fag1'ciite .. 
I ron Hil l, \ '. I. J\fagnctitc .. 
PrcHl'Olt mine .. .... . .... l\f ap;nct ite .. : : i. 
P :l":t onlllinc.. ~fagnctitc .. ~ 
Lake m ine, T exada i~ . . . \fap;net itc ... 
l'ascko r .. ... . ...... . Lirn onite . 
C lcn mine, h-:arnloops . . . :\faµ;nctitc .. 

(much apa-
t itc ) 

4 

Ton nacre 
almost 

eertain ly 
pre::;cnt 

5 

Tonnage 
probably 

present 
(inC'ludes 

tonnage in 
C'O lumn 4) 

500, OOO I. OOO , OOO 

200 , 000 ± 

\ 

100,000 f 
J 

670. OOO 

350 , OOO 
300 , OOO 
90, OOO 

31b l)fagnc t elaim , 
loop:; 

Kam- )f agnctite. . . . ...... , . . . . 
(much apa-
tite ) 

32b :\f i<'Ola , sout h of . . Li mon itc. 

4Ga Conquero r cla im, Y.T . ) fagnetite .. 
-!6d Sirdar elaim. \ ' .T ...... \fagretile 
-16e Littl e Hob s-Haden l'o\\'- \l agi:c tite 

c II, \ ' .I. 
47a :--la ri tn r. , Y.I. . ...... . \fagnctitc .. 
5-hl ' Glcnt!:aJTV-~torn1 ont )fa~nct i tc ... 

rla i111s," \ '.1. 
57b Pri1H"C'

0

8 Iron r laim r; . Limonitc . 
V.l. 

37' 300 

24, OOO 
rn. 82.1 
99 , 000 

30, OOO 
60, OOO 

G 

T onnat1;c po~s i h l y 
present ( inC'iuclc s 

tonnage in 
co lu 111ns 4 and 5) 

1,000.000 + 
100, OOO to 150, OOO 
300. OOO 
175 , 000 (') 

25. OOO to perhaps 
200, OOO 

10, OOO to 50, OOO 

75 , OOO 

lf 0 , 000 + 
100 , OOO or perhaps 
mueh m ore 
~00. OOO 
1, 700, OOO 

1, .500, OOO and up­
wards 

175, OOO lo 325 , OOO 

250,000 + 

25, OOO to severa l 
hu ndred thousand 

(? ) 
96, OOO 
250 , OOO + 

(?) 
170,000 + 

l\fuch less l1 1a n 
2. OOO. OOO 

\Yi th thr except ion of a magnet ite cl rposit near Beasley (locality 
37) , :Kelson mining diYis ion, concerning which no information is aYail­
ab lc, t he drposits not mentioned in 1.hc aboYc tahlc arc consi dered eilhcr 
to be Yaluclcss, or to hold less th a n 25,000 tons of mrrchantablc ore, or to 
he of douhl.ful value. Even in t he case of 1.hosc deposits considered to he 
of doubtful Yaluc, fe\\·, if any, arc though t to co ntain as much a'-' 25,000 
tons of ore ; in most cases the ya \uc of such deposits remains in clouht 
either hccause Lhe iron ore occurs in such inegular 1)oclics as lo forbid 
estimating thrir possible extent , or hcrause though the cl eposi ls as now 
displayed at lhc surface do not appear lo he of mu ch promise, yet the 
distribution and character ol' the outcrops are such thaL a possibility remains 
that the cl rposits are of some real value. 

1 Authorities for c:-; t imates , other t han t he pre~cnt wrilcr: 1 and 29, J. D. ~rac K enzie; 4Ga, 46d, 46c , 47a , 54a, 3nd 
57b, \V. L. l1~ low in this report: 16, \ ". Dolmag ... . 

2 Thc3c numbers arc attac he d to the cll•scriptior:s of LLf' irdi\·iclual < '. c;->o~ its in (:h aptcrs Ill and l\". 
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Exclusive of the several deposits of limonite, the hcmatite of 
C hromium creek (locality 16), a nd the apatite-rich, magnet ite bodies 
near I<amloops (localities 3Ja and 3 lb), the other properties, seventee n 
in number, occur on Queen Charlotte islands and Yan couvcr island . 
The to tal amount of ore considered to be almost certainly present , 
exclusive of the unta bulated, comparat ively trifling amounts of a number of 
the deposits, is only 137,300 tons. The total amoun t of ore probably 
present is, in round numbers, 1,200,000 tons (this sum includ es Lhe afore­
ment ioned 137,000 tor:s). The stated amoun t of ore of this categor~· 
may be quite erroneous in the case of a ny one deposit, buL probahl~· 
t he total amount is not far from being correct. The total possible ore 
content, in round numbers, is estimated to be 5,000,000 tons (thi s sum 
in cludes t he aforementioned 1,200 ,000 tons). In this case the amounts 
assigned to the individu al deposits a re in most cases based on a ve ry slender 
body of facts, and , therefore, the tonnage estim ates arc really not mu ch 
more than an expression of wha t is cons idered to he the relative 
values of the various deposits. As already stated in general Lerms and as 
afterwards repeatedly indicated in the descriptions of the incliviclual 
properties, the deposits a rc so poorly exposed at the surface, have been so 
slightl:v, if at all , cl cvclopccl, a nd arc so irregula r in form a nd composition , 
t hat in pract ically no single instance is it proper to state the amounts of 
actual, p robable, and poss ible ore, using these terms with the meanings 
now commonly attached to them by mining engineers. A fairly accurate 
estim ate of the probable value of most of the more important magnetite 
deposits could be obtained, in any single instance, hy a comparatively 
small amo unt of work and it is the present writer's belief tlrnt if such work 
were performed the total probable co ntent of all t he nmjor deposits wou ld 
prove to be no t less tha n 2,000,000 tons and might greatly exceed that 
figure. 

As regards t he limonite deposits, the valu es g'ven for those of Summ it 
creek (locality 1) may b e low, but those of T aseko River a rea (locali ty 
29) must he nearly correct. Unfortunately both these groups of deposit s 
arc at a very considerable di stance from railways a nd steamship routes. 
The deposit near N icola lake (locali ty 32b) is comparatively close to a 
raihrny, hut is otherwise isolated. The limonite deposits of Quatsin o 
·ound (locali ty 57b) may be extensive, but the an10un t of limon itc of 
reasonably high grade may be very low. 

It seems certain that the magnetite deposits of the coast dist ri cts 
should he considered as being the primary so urces of native iron ore thal 
might support an iron-m aking industry in British Columbia. 
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CHAPTER IP 

ORIGIN, FORM, AND DISTRIBUTION OF IRON ORES 

Iron ore deposits form in many ways and assume various shapes, but 
most deposits originate either as sed iments or precipitates or else as direct 
products of igneous action. A th ird important group of iron ore deposits 
includes those which have been produced by the prolonged decay, under 
special conditions, of great volumes of ro ck whose iron conten t is preserved , 
whereas other constituents arc largely carried away. The scdimcn ts and 
precipitates t end to occur in beds, though in some cases only greatly modified 
parts of th e beds constitute the iron ore deposits. The sediments 
and precipitates generally are associated with bedded strata and ma:v 
be of any geologi cal age. The limoni tes or bog iron ores are a special 
class of the precipitates and are deposited at the surface of the earth by 
waters \\·hi ch leach iron from rocks that may be of ign eous or sedimenta ry 
origin. A special featu re of the sediments and precipitates, t hat is, the 
bedded ores, is t hat when they do occur wi thin a geological format ion 
th ey tend to be a constant feature of the fo rmation, although only locally 
may they be rich enough in iron to constitute an ore. 

The iron ores that have formed as direct products of igneous action 
occur, as hardly need be said , in regions where igneous products are 
manifest, but not all regions so characterized are the sites of iron ore 
deposits. The iron ores of th is group in some cases occur in masses within 
or adjacent to the parent rock of whi ch they are only a special ph ase. In 
other cases t hey form vein-like bodies or they occur as impregnations or 
replacements somewhat y ounger than the associated igneous rock and 
situated \\·it.bin it or some other neighbouring body of rock. M any of the 
impregnation s and replacements a rc irregular of form, b ut some preserve 
the bedded st ructure of their host and th us simula te heclclcd deposits. 

From the foregoing general remarks it is apparent that iron ores of 
special types are likely to characterize considerable reg:ons and t hat it is 
to be expected that other extensive region s may be barren of such ores. 
There is a very special connexion between the presence or absence of iron 
ore a nd t he gen eral geological history of any given region. This general 
condition is exemplified in the case of British Columbia and Yukon te rri­
tory . The Rocky mountains, which define the greater part of the cast 
border of Briti sh Columbia, arc formed of fo lded and faulted st rata ranging 
in age from Prccambrian to Tertiary. Igneous rocks arc rare and occur 
mainly in only two limi ted areas. There is, therefore, reaso n to suppose 
that iron ores of igneous origin will only rarely, if ever, be found in the 
H.ocky mount ains. In the extreme southwcst, adjacent to Columbia River 
valley, on Bull rive r and Sand creek (locali ty 42, Figure 2), limited deposits 
of hematite have been found. On Bull river, the hcmatitc is associated 
with a dark, basic dyke; on Sand crock, it occurs in what seems like a thin 
bed with which a re associa ted masses of vein quartz. These two deposits 
possibly are igneous produ cts . They are the only iron ore occurrences as 

IBy G . A. Y oung, 
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yet known in the R ockies in British Columbia . Bcd cl ccl , fc rrugin ous strata 
appear lo be absent from the Precambrian and late r strnia, unl ess t he 
~~and Creek occurrence is of sedim enta ry orig in . 

Along the \\·este rn flanks of the R ocky mountains, Prccamhri a n sedi­
ments a rc intermiitent l:nli splayed , hut west of the Hocky Moun tain trench 
strata of th is age a rc brnadly developed a nd in the so uth exte nd wes t 
he>·oncl l\:ootcnay la ke. These measures over wide dist ri cts appear to he 
lacking in any st rat a even remotely resembling bedded irnn ores, hut south 
of Kcbon , closet the International Bounda r>', nea r Sa lm on riwr (locality 
38), a thin bed of magnetite occ urs in the sedirncnt:ny strata a nd m ay he 
a ferrugi nous sediment. Also nea r C rawford h ay (locality 39) on i. Lc e~st 
"icle of l\:ootenay lak e, hc matite occu rs associ·1tecl with seclimcntary rocks . 
Tl' c:-'c two occu rrences rcprc1Scnt the only kn o\Yn possible ex" mples of 
'edimcnta ry i ron o res thoughout tl' c interior of British Colum bi:1. 

In northeastc rn British Columbia, where th e provin ce extends east­
,,·ard into the region of Cretaceo us sediments bord ering t he l~ocky moun­
tains on Lheir easte rn side, certai;1 hori zo ns in the Cretaceo us beds are 
characte ri zed liy concrction a ry masses of clay iro nsto ne. It is not in co n­
ceivable that in p laces beds of co nsiderable late ral exten t m a>· be ri ch 
enough in iron to wan ant b eing design ated low-grade iron deposits, 
but no such deposits Jrnye yet been found t here nor in the cashrnrd a nd 
southward extension of the Cretaceous rncks in All icr ta wh ere, in places, 
similar nod ul a r, ferruginous bodies arc abundant. In the Cretaceous beds of 
eas tern Van couver isla nd , on Sable river (locality 23) , a thin bed of clay 
iron stone has bPcn fo und a nd th is is the only known example of sedimentary 
iron ore occurring ,,·ith a n>' of t he strat ified rocks of the regions a long l hc 
Pacific coast of the prov i nee. 

r\11 aYail able ev idence seems to indicate tha t British Columbia lacks 
any ex tensive , hcddcd , iron formation s or a ny valuable sedimentary 
i ron ore clcrosits except, poss ib ly, th e lirn oni tc or h og iron ore depos its. 
The limon itc ores occ ur in deposits of consid erab le extent in various locali­
ties, as on Zymoctz ri vc r (locali ty I), Taseko ri vc r (locali ty 29) , a nd at 
.-'i lta lake (locality 2.5) in the western JJar t of the provin ce, and near l\icola 
lake (locality 32) in the so uthern in lerior . What appear to])(' less impo rt­
a nt cl c11os its occm elsewhere a lso. All the lim oni te deposits that have 
been closely i1w cstiga ted have been found to have been produ ced hy 
springs \1hich derive their irnn content from pyriti fcrous Rtra ta, or, as in 
the Pence Hivcr count ry (locali ty-±4), from nodular clay iron:;tonc in Creta­
ceous strata. These deposits, so fa r as known , a rc all of R ecent age, 
fo r they naturall» occ m in relatively low situat ions and any t hat existed 
in Tc rt iary time ra rely, if eYcr, escaped cl cst rn et ion during the Glacial 
pe ri od. Th e requ isite conditions fo r the produ ction of limonite bod ies 
douhtl css ex ist in many r arts of central and \1·cs tcrn Briti sh Columbia 
an d the total amou nt of li n:on itc may he great, hut large, single deposits 
a re except ional and noi the rnl c. Their mode of formation is such that 
indiYid ual deposits or groups of deposits may have a Ycry considerable 
a real extent , but the depos its a rc a lways comparati vely shallow and t he 
conten t of the individua l bodies usually is disappointingly low. 

ln Yukon te rri to ry , in Mackenzie mou ntain s, and in Ogilv ie moun­
tains ,,·hich extend wcshYard from them towards the Alaska boun­
dar>' north of Yukon ri ver , there are indi cat ions of the existence of one 
or n:ore sedimentary iron-bearing formations. Fragments of l;ancled , 
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siliceo us, hematite ores a rc plentiful in the Ogi lv ie ra nge in the wate rshed 
between Stm1·art a nd P eel rive rs (local it ies 2 a nd 3, Figure 1) a ncl 
it is claimed th at cxtcnsiYc bodies of hematitc have been seen. 

Residual iron ores of any value arc not known in British Columbi a 
or Yukon Lc rritory . D eposits of th is type, produced hy long-co nt inu ed 
weath ering an d the concentratio n of the iron contents of large vo lumes 
of rock, arc no t common the world over and would hardly he expected 
to occur , or if they once di d occur, to have ])cen preserved in either Bri t ish 
Columbia or Yukon territory . 

Though in British Columbia sed imentary iron ores appear lo be 
pract ically lacking, many irnn ore deposits of igneo us origin a rc knmn1 
a nd doubtless many more await discoverY. All the known deposits of 
this type , cxecpt those of Bull riYer and Sand creek, " ·hich as al ready 
men tioned mn,y noL be of igneous origin , lie wcflt of the Rocky :Mountain 
trench in regions where granitic i 1wasions of -:\Icsowic age p rcvai i. Such 
dcpositr-; more parti cula rly characterize the Pacific Coast districts a loug 
the west edge of the Coast R a nge hatholi thic area, whi ch extends from th e 
Fraser delta northwest the whole length of British Columbia a nd on int o 
Yukon tc l'J'it ory. They also occ ur a long or near the eastern edge of the 
flame batholithic area in Yukon~ter ri to ry, a nd in severa l distr icts in southern 
Bri t ish Columbia. Iron ores of igneous origin a lso characte ri ze ,-,l'vcral 
di stri cts in the so uthern interior of the proYincc , h u t so far as knmrn arc 
ra re throughout th e in tcrior eount ry from I\ am loo:r:s and Sb wnntp 
lakes, north in to Yukon H.iver basin . 

Hcmati tc dcposi ts of igneous origin arc not common and most of 
them a rc not of econom ic value. In so utheastern Britir-;h Columbia, 
near I\: itche ner (loeality -!O, Figmc 2), bodies of henrntitc of apparent!>' 
small cro:-;s-sect ions occm with in a narrow, nearly straight zone \\·hich 
is ,11·. le:tst G m iles long and crossf's lwoadl>' folded Prceambrian sediments 
an d basic sill s. Yein quart z is assoc iated with the hematitc, whi ch rep laces 
the co nn tr~' rnek a nd appears lo have clevclop<'d in shalterccl zones. 
Similar deposits arc repo rt eel to occur southward of l\.i lchencr. The 
ori gin of the hemal ilc is not defini tely kn own, hut il is thought that it 
and lhc grani tic rncks of hat hol ithi c areas not man>' m iles a\\·ay ma~· 
he related. T he graniti c rncks arc ge nerally supposed to ])e Jurass ic. 
Near Finger lake (locali ty 4:3), in central Briti sh C'o lumbi a, hcrnat itc oecurs 
in sl ringers an d small masses in na rrow zones of sheared vo lcanic rocks 
\d1ich the iron oxide replaces . On Ch rom ium creek (locality 16) near 
lhe easte rn edge of lhe Coast Range batholithic area, hemat ite occurs in 
a bed of tuff which, in places, it completely rcplnces. Farther south, on 
Tipclla mountain (local ity 27), Harrison lake, hematilc in small , irregular 
patches replaces grani tic rncks of t he casLcrn margin of the C'oast ltangc 
hat holi t hic area. These various occurrences arc presumed to be of ::\Icso­
zoic age an d related to t he gran it ic rncks of J m assic or Cretaceo us t ime, 
bu t near Mcnitt (locali ty 32), in the southern interi or, nar row ve in s of 
hematitc occ ur which may be of T ertiary age, fo r they trave rse vo lcanic 
rocks doubtfully ref erred to t his era. 

Magnet i tc ·bodies of igneo us origin a rc n umernus and most of them 
replace t he rncks with which t hey occur, bu t in a few places t he deposits 
posses· all the essential characters of veins. l\Iagnetite bod ies of th is 
natmc occur near the so uth shore of I<amloops lake (locality 31) \\·here 
in several locali ties groups of paralle l, curving veins of magnetite traverse 
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a p lu tonic mass varyin g in composition from gahbro to monzonitc. These 
veins arc characterized by the prese nce of a variable, in some cases large , 
amount of apatite. The plutonic rock is probably of Mef':ozoic age. 
Vague reports arc current or the existence of other magnetite deposits to 
the so uthward wiLhin the limi ts of the basic plu to nic mass a nd if may he 
that the magnet ite veins arc related to their host, the gabbro-monzonitc 
bodY. 

· In Tulamccn district (locality 33) is the only recorded example in 
British Columbia of magnetite bodies occurring as an in tegral part of the ir 
p lu ton ic host. In t his district, a body of J uras,; ic pyroxcni te carri es mnch 
magnetite as a no rmal rock const ituent , but in p laces the quant ity of iron 
oxide greatly increases and the magnet ite form s sho rt , irregular ve ins, or 
small , irregular masses. 

The more common , co ntact-metamorphic, repl acemen t type of 
magnetite deposits is known in the southern interior of British Columhia, 
from near Kelson west to the Boundary di str ict (local it ies 3~, 35, 36, 
and 37) . The bodies in the Bound ary district and in Franklin camp, 
have been min ed fo r their copper and gold content , hut some of them 
have been described as bein g in part nearly solid magnetite. Yery liLtl e 
is known of the magnetite occurrences farthe r cast ill the vicinity of Nelson , 
b ut they also appear to belong to the contact-metamo rphi c class, and to 
have developed in the vicin ity of the edges of large bodies of l\Iesozoie, 
prcsumabl>·, Ju rassic granite or granod ioritc. ::\'Iincralizecl bodies ri ch 
in magnetite and in some cases di st inctly of the contact-metamorphi c 
type occur north of Lillooet lake (locali ty 28) alo ng (he eastern border 
of the Coast Range batholi th, hut a ll of these deposits so fa r di scove red 
have been regarded as possibly sources of copper and gold and not of iron. 

The magnetite deposits arc most numerous along the mainland Pacific 
coast and the bordering islands. They occur in various forms and with 
different assoc iali ons. Examples may be chose n to illustrate a gradation 
from nearly pure bod ies of magnet it e to others too low in rnagnclitc to be 
considered an iron ore, but sufficiently high in chalcopy ritc to he clasRccl 
as a copper ore. Py ri te is a common constituent of the rnagncl itc bod ies, 
hut the amo un t prese nt in some cases is in co nsiderable. In some in stances 
the sulphide is fa irly even ly distributed through the whole body of ore, 
in other cases it tends to be concentrated tO\rnrcls the edges of the deposit. 
8 ilicates such as garnet, cpidote, pyroxene, a nd hornhlcndc arc invariably 
p resent, but in amounts that vary widely from deposit to dcposiL or from 
one spot to another within a single deposit. In some occurrences, large 
and small masses of partl y a ltered rock are common, in other examples 
they arc rnrc. As a general rule , the bo und aries of the deposits arc sharply 
defined against coun try rock and within any single deposit t he passage 
from low-grade into high-grade ore is usually very rapid . The individual 
deposits vary in size from masses a few feet in diameter to bodies hundreds 
of feet long. Th e shapes and att it udes of the bodies arc varied, for the 
deposits replace the rocks with which they arc associated a nd the outlin es 
assumed seem governed by the structures presented hy the country rocks. 
The relations existing between t he fo rm and attit ude of the deposit s a nd 
the struct ures presented by the neighbourino· strata are in some cases 
very plainly evident, but in many instances they may only be surmised 
hccansc of Lhe undeveloped co nditi on of the mineral bod ies and the char­
acteristic dearth of natural exposures at cri t ical points. 
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The general region " ·ithin which lhc deposits occur is mainly under­
lain by one or more th ick asscmhlagcs of sedimentary and volcanic strata, 
whi ch have been penetrated by numerous bodies of plu toni cs and arc 
])o unclecl on the east by the long, lH'oad area of granitic rocks fo rmin g the 
Coast range. The plutoni c rocks of the eastern batholithic area and of 
t he sma ller a reas on Vancouver, Queen Cha rlo tte, and oLhcr islands of the 
Pac ific coast, arc mainly, if not solely, of Jurassic age, but may belong to 
successive invasions, for in places one rock variety may he seen to cut 
ano ther. The plu tonics in composit ion range from gran ite to gahhro, b ut 
a rc mainly granites, granodiorilcs, and dioritcs. The slrata cut hy the 
gran it ic rocks a ppear to be very largely of Triassic age. They co nsist of 
ftO\rn, sills, and other in t rusive bodies of dark basic rocks a ncl of th ick and 
thin assemblages of beclclccl tuffs, a rgil laccous, arenaceous, and calcareo us 
slrnta. The limestones in places a rc hundreds of fccL t hi ck and not 
infreq uently occur isolated amo ngst the dark cffusives and in t rusives. 
Over large di st ricts the volcanics a nd sediments, though 1 hey may be 
closely folded, a rc not highly metamorphosed. ·within the boundaries of 
t he Coast Hange batholithic area, simil ar strata, in part highly meta­
morphosed, lie in the granitic rocks in t he form of detached masses which 
range in size from mere blocks to such as arc many miles long t.i1d propor­
t ion aLc ly broad . 

Some of the magnetite deposits occur along contacts hct"·ccn the 
gran iti c rocks and t he volcani c a nd sedimentary assembl ages; none is 
knO\rn to he fa r removed from such co ntacts, and perhaps neve r lies so far 
a'rny as a mile from the boundary of a la rge granitic body. 1\Iany of t he 
mineral bodies lie wholly or mainly in limestone a nd even though many 
others of the deposits either indisputably or apparently occur in other 
types of rock, there is usually limcslonc exposed in their immedi ate neigh­
bourhood. This general relat ionship has indu ced some observe rs to con­
clud e that v i rLually all t he magncti tc deposits csscn tially rcplacr I imestor.c, 
but some of the bodies, as on T exada island (locality 24), indispu tabl\ 
replace fin ely textured in t rusivcs or cffu sives and even the gra ni t ic rocks . 
The common presence of limestone docs seem to imply, howeve r, that 
limesto ne in some \\·ay promoted t he fo rmat ion of t he magnetite dcposits. 1 

Away from t he magnclilc ])oclies the contacts between invad ing 
grani t ic rocks an d t he sediments and volcanics are usually sha rp a nd 
there is lit t le or no cYidencc of contact metamorphism. The alterat ions 
exhib ited in the immediate v icinity of the mineral deposits arc clue to 
agents which follO\\·cd the granitic intrnsions, for Lhc plutonic rocks 
wh ere they adj oin mineral deposits a rc also metamorphosed, a nd a rc 
replaced by silicates a nd magncLiLc . The fluids or vapours which p roduced 
the magnetite-bearing masses apparently came from the same source as 
the in tru sions a nd \\·ere guided Lo and along the edges of the int rusive 
masses without leaving any as yet recognizable trace of t heir migration, 
until within circumscribed a reas Lhcy abruptly attacked th e count ry rock 
and wholly or partly t ransformed it in to bodies of magnetite a nd silicates . 
.;\luch of t he material of these replacement bodies was cont ribu ted by the 
fluids or vapours. The replaced matter was carried away without leaving any 
as yet identified traces of the route followed. The mineral masses nowhere 
present features incompatible wi th the assumption that they arc replace­
ment deposits. A few have vein-like or dyke-like outlines, but even these 
arc probabl~· only special phases of the same general process of replacement. 

t Swanson , C. 0.: Gcol. Surv., Canada, Su m. Hcpt. Hl24, pt. A, p. H 3. 
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A special feat ure of almost all t he deposits is the sharpnc;;s of t hci r 
out lines. ·wi thin spaces of a few inches or a few feet, una ltered or only 
sli ghtly al tcred coun try rnck gives way to highly altered mate rial or to 
almost solid masses of magnet ite and secondary silicates. Where limestone 
(usually crystallin e) is t he host t he contact between pure limestone a nd 
t he solid bodies of magnetite, garn et, etc ., in many cases is a sharp lin e. 
Away from t his boundary the li mestone for an indefi nite d istance is wholly 
un altered , except in so far as it has been rendered crystalli ne. ·wi thin t he 
areas of alteration, masses of only par t!>' destroyed coun t ry rock a re not 
infrequ cn t. Apparent ly the action of the m inerali zin g agents v.ras con­
fin ed, in any one p lace, to comparat ively na rrow limits and although it 
seems t o be a general rule t hat t he deposits do not occur singly but 
occur in many places over distri cts miles in length , yet, as numernus 
examples indicate, t he limits of t he individual masses seem to bear a 
direct relat ion to vari ous locally developed, major geological st ru ctures . 
An important conclusion dedu cible from various facts clctailccl in the 
two succeed in g chapte rs is, t hat no in dividual deposit extends to great 
dcpLhs and t.hat an extensive outcrnp does not always imply a consider­
able ver tical th ickness . It is also concluded t hat in any given district 
the discovery of a sin gle body of magnet ite is a n almost certain in­
dication that other bodies exist or diet exist nearby either vertically or 
hori zontally or in both d irec tions, b ut t here arc no known grounds for 
supposin g that t he undiscovered bodies lie immediately adjacent to the 
known deposit. A third main conclusion is t hat if in any given case the 
attitude of a mineral body is not clearly apparent it is not safe to assume 
t hat the mass exten ds in an>' di rection more than a few feet beyond its 
observed limits, whether these be against drift or so lid rnck. A fu rther 
widely appli cable generali zat ion is that t he min eralogical composit ion and, 
therefore, the iron content, of the individ ual deposits, is variab le. Con­
siderab le parts of every deposit consist of low-grade materia ls and the dis­
t rib ut ion of the high-grade material appears to fo ll ow no predictable course. 

T he fo regoing remarks apply to the usual type of magnetite deposit 
encountered along the Pacific coast, but some of the bodies there fo und, as 
on Pitt (locality 3) and Porcher (locality 2) islands, and the west side of 
Rc>rmour inlet (locality 14) differ from t he ordi nary type in t hat they a rc 
more of the nat ure of imp regnat ions a nd have developed wi thin compara­
t ively narrow t hough in some cases long zones, in schistose sediments and 
vo lcanics. In p laces the impregnations consist of massive bodies of magne­
t ite, in other places the iron oxide occurs in streaks and vague patches. 
These impregnations lie close to the edges of grani tic bod ies and appreciable 
amoun ts of seconda ry silicates, in cluding garn et, arc present. Such deposits 
a rc consid ered to be a specia l phase of the more typical contact-metamorphi c 
deposits . 

The definitely k nown magnetite deposits occur at in tervals along the 
" ·hole length of the P acific coast of Bri t ish Columbia and have been fo und 
in sout hern Yukon along or close to the eastern edge of t he Coast Range 
batholi thi c area. In addition to t he publicly known deposits, there is 
substantial evidence t hat many others have been found , and it seems 
almost certain th at many m ore deposits, a majority of which arc doubtless 
of no value, remain still undiscovered on t he islands and mainland coast 
wi thin a reas of sedimentary and volcanic strata adj acent to t he edges of 
granitic bodies. 
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CH APTER IIP 

IRON ORE OCCURRENCES IN YUKON TERRITORY AND IN 
BRITISH COLUMBIA EXCLUSIVE OF WESTERN 

VANCOUVER ISLAND 

(1) Tatonduk River and Cathedral Creek 

Source of / 11fomwlion . Cairncs, D. D .: " Th e Yukon-A las ka IntcrnaLiu11"l B oundary 1.Jutwe1m 
P orcupine a nd Yukon RiYers"; Geo l. Surv., Canada, M<em . 67, pp. 44-45, ll2 (19 14). 

GENERAJ, DESCRl P'l'I ON 

A group of not grcaLly deformed nor highly metamorph osed sedimen­
tary strata wi th associated volcanics, known as the Tindir gro up, occurs 
at intervals between Porcupine and Yukon rivers in the v icinity of the 
Internation al Boundary. The Tindir group is co nsidered to be older 
t han Middle Cambrian a ncl may be Prccambrian . The strata arc largely 
elastics, but in cl ucl e beds of limesto ne; they a rc several thousand feet 
thick. 

Regarding cer tain , possibly local , developments of t he Tinclir st rata , 
Cairn cs2 writes as follows. " Iron containing minerals, chiefly hcmatite , 
magn et ite, an d their oxidation produ cts, comprise a co nsiderable percentage 
of some of the heels of the Tindir group to the south of Cathedral creek. 
In places, limi ted portions of these deposits occurring in beds ranging from 
2 to 10 feet in thickness, contain up to 30 per cent or even 40 per cent 
metalli c iron. Also, on a small t ributa ry of Tatonduk river flowing in to 
it from the nor th , certain peculi ar reddish conglomerates resembling 
co nsoli dated boulder clay contain considerable hematitc in 
places. Limited portions of t his conglomerate appca~· to co ntain from 5 
per cent to 25 per cent metallic iron . A few local seams also outcrop in the 
dark shalcs exposed along T atonduk river in the vicin ity of 
t he boundary line, bu t non e were noted having a thickness exceeding 2 
inches." 

These beds of low-grade iron ore arc presumably of sedimentary 
origin and if so they may characteri ze particular horizons within the 
Tindir group and , possibly , in places may form comparatively th ick beds 
of relative ly high-grade iron ore. Strata resembling the Tindir beds have 
been recognized far to the east in Ogilvie moun tains a nd it may be 
that the hematitc and magnetite of H ar t, Wind, and other rivers (See 
immediately succeeding descript ions) come from Tindir beds. 

i]3y G. A. Young. 
2 Op. c it ., p. 11 2. 
171 35-2 
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Figu re 1. Index map of Yukon territor y s howing pos it ions of iro n ore occu rrences. 1, T atonduk 
r ive r and Cathedral creek ; 2, Har t ri ver ; 3, Wind, Bonnet P lume, a nd Hack la rivers; 
4, Giltana lake; .5, No rclenski ii ld rive r , j\fack's Copper; 6, \\" hitehorse copper be lt. 
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(2) Hart River 

Mr. \V. E. Cockfield has furnished the following note. " Frank Rae 
of Dawson has submi tted a specimen of fairly pure hcmatitc. This 
specimen is reported to come from the cast fork of Hart river, about 
30 miles north from the height of land between Yukon and Mackenzie 
River basins. Mr. Rae claims that there arc extensive deposits of hematite 
in t hat vicinity." 

This reported occurrence of iron ore presumably is of the same general 
nature as that of occurrences farther cast in the basin of \Vind and other 
n vcrs. (.See immediately succeeding description. ) 

(3) Wind, Bonnet Plume, and Rackla Rivers 

Source of Information. K eele , .J.: " R eport on the l:pper Stewart Hiver" ; Ceol. Surv ., Canada, 
1906, p. 22. 
Camscll , C. : " llcport on the P ee l H.ivc r and Tribu tari es, Y ukon and Mackenzie"; Gcol. 

Sun-., Canada, 1906, pp. 23 and ~6 . 

"The existence of large bodies of iron ore at the headwaters of t he 
·wind and Bonnet Plume rivers has hcen known for some years. Outcrops 
of this ore were seen by a few of the gold-seekers who journeyed to the 
Yukon hy this route. The drift from these bodi es is widespread in the 
basin of both the Peel and Stewart rivers On Rackla river 

\\·hich apparenlly heads near the so urce of the iron , larger 
fragments are fo und" 1 

"Quantitic of float of a handed jaspcry iron ore were found at the 
mouth of Bear river and I am informed that the floa t ore 
becomes more common higher up the stream and on th e portage to the 
Bonnet Plume river forms a large proportion of the drift. The 
same fion, t also occu rs in great quantities on the Bonnet Plume river 
and also on the Snake. " 2 

K eele states that the pebbles of ore "show an exceedingly 
fin e-grained, very compact hematitc some of ''"hich also contains thin ba nds 
of red jaspilitc. Small boulders showing bands of pure ore 4 or 5 in ches 
thick were found near the fo rks of Rack.la rive r." The iron ore float is 
described hy Cn,msell in much the same terms, except that magnet ite is 
stated to accompany the hcmatite. 

The distance between Har t river (See preceding description ) and 
Rn,ckb river is 140 miles in n, southeastcrly direction about parallel to 
the general t rend of the strata of Ogilvi e mountains. The same general 
type of iron ore appears to be prese nt somewhere in the respec tive \\·atcr­
shcds of the two rivers. The ore is presumably of a sedimentary type 
a nd possibly outc rops elsewhere in the general vicinity of the divide 
between :Mackenzie a nd Yukon rivers. The assoc iated strata may 
be the equivalents of the Tinclir group, presumably of Prccambria n age, 
which , as developed near the International Boundary, 120 miles west 
of Har t r iver, a lso carries bedded iron ores (See page 11) . 

t I-\:eelc, J.: Op. cit., p. 22. 
2 Camsell, C.: Op. cit ., p. 23 . 
J71 35- 2l 



(4) Giltana Lake 
Sourrc of I nformat ion. Cairncs , D. D.: " Preli m ina ry Me m oir on 1hc Lc\\"CS and :\o rdcnskii:ild 

Rivers Coa l District , Yukon Te rritory "; Geol. Sun· ., Canada, :;\fe rn. 5, pp. 57-58 (1910) . 

GENERAL DESCRIPTION 

The magnetite bodies near Gil tana lake may he reached by a trail , 
65 miles long, which k rwcs the ·whitchorsc-Dawson road 6 miles south 
of M ontague and follows a weste rly course for t he most part upwa rds 
a long 1'\orclenskiold Hivcr valley . Giltana lake lies a few miles cast of 
t he nor theastcrn edge of the batholi thic a rea of t he Coast Ha ngc intrusivcs 
of Jurassic or, possibly, early Cretaceous age. The coun t ry cast of t he 
batholithic area is occupied hy groups of scdimentar)· and Yolcanic strata 
rangin g in age from Prccamhrian to T crtiar)' and t he older divisions are 
highly defo rmed, in some instances greatly metamorphosed , and a rc penc­
tralccl hy bodies of M esozoic granite, granodiori te, etc. 

" On the north cast side of (Giltana) lake, the claims a rc 
chiefly located over th e face of a hill 1Yhich rises to about J ,200 feet above 
t he lake. The formation here is chiefly mi ca schist intcrha ncled with 

beds of quartzite and limestone, t he latter bein g, generally , 
only 3 to 4 feet thi ck, hu t, in places 50 feet. The 
beds clip into the hill at lo\\· angles so that the schi st bands 
extend along the face of the hill main tainin g an almost 
hori zontal outcrop. In p laces t hese bands arc mineral ized " ·ith magnet ite 
generally carrying copper min erals. The schists 
show all degrees of mineralization and replacement. The best 
of these min erali zed bands generally average from 6 to 10 
feet in width one of 20 feet was seen. These can 
he traced generally from 50 to 100 and even 200 feet \\·hen the 
minerals (grad ually) disappear or, at t imes, fo llow other 
parallel bands. Three prominent a nd other less important lm nds were 
observed. The ore deposits a rc apparently gene-
t ically connected wi th the intrusive granites in the v icinit>·" . 1 

F or further rema rks on t his deposit, See co nclusion of desc ription o[ 
" Whi tehorse copper belt," page 16. 

(5) Nord enskiOld River, Mack's Copper 
Source of I 11formafio11 . Cairncs , D . D.: " Prel iminary l\Icmoi r on t he L c \\"c ' and :\orclenskii:ild 

Hivers Coal Dist ri ct, Yukon Terri to ry " ; Gco l. Sun·., Canada, ~!cm. 5, pp. 55-56 (1910). 

GENERAL DESCRIPTION 

The magnetite body known as " Mack's Copper" may be reached 
by the trail 1Yhich leads from the \Vhitehorsc-Da\\·son road , ·westward up 
N orclcnskiold Hiver valley. Abo ut 35 miles west a long this t rail a branch 
trail ascends th e hills northwards and leads to the deposit whi ch is 
"practically on the summits at about 4 miles from and 1,900 feet above 
t he valley" of Norclcnskiold river . The deposit lies abou t 
20 miles northeast of t he cast border of the batholi t hi c mass of the Coast 
R ange in trusivcs and within an a rea occupied by vari ously deformed and 
metamorphosed sedimenta ry and volcanic group " ·hi ch range in age 
from Precambrian t o M esozoic and are invaded by p lu tonic bodies of 
Jurassic or Cretaceous age. 

1 Cairncs , D. D .: Op. c it ., pp. 57-58 . 
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Practically all the ore to he seen "appears to be on one 
claim, an cl occurs in a fine-grained , greenish and csitc a t or near i ts contact 
with limes tone. The ore consists chiefly of magnetite, "·ith hematitc in 
millor quantit ies, hoth more or less impregnated with copper minerals. 

The main mass of mi ncral is in the form of a small hill of 
a lmost so lid iron ore, about 200 feet wide, a nd from 300 to 400 feet long. 
On the top of the hill generally there are no indication s of copper (sulphide) 

but over t he south side of t he hill t he iron ore carries cons icler-
ahle copper. An open-cut on the adjo ining hill to the west 

(di scloses) ore only 10 to 12 feet " ·iclc." . 1 

For further remarks on t his deposit, See conclusion of the fo llowing 
desc ri ption of the " \Yhitchorsc copper belt." 

(6) Whitehorse Copper Belt 
Source of I nformation . C.Ir\'onncll. H. G.: "The \Yhitch orse Copper Belt, Yukon T errito ry"; 

Gcol. Surv ., Canada, 1909, pp. 7-9, 20-36. 

GE:\'ERAL DES CRIPTION 

Bodies of magn etite wiLh varying amoun ts of hemat i tc and sulphides 
occur ,,·ithin a :wne or bel t 12 miles long in t he valley of Lewes iirnr in the 
Yi cinity of \Yhitehorsc. These bod ies have been extensively mined for 
their copper contents. The oldest rocks in the immediate Yicini ty arc 
limestones of Pah:cozoic or early ::\Iesozoic age . Thc.v have been hrokcn 
through a11cl large!:'> drst ro:-·ed by t hrre succcss iYe ignrous in vasions, so t hat 
only fragmcn t s remain. Th e earliest igneous rocks are porphy ri tcs of 
yarious kinds and fo rm sills up to 1,000 feet th ick. Later t han them are 
bodies of granite , diori tc, and gabhro, a nd intcrmr cliatc Ya ricties. These 
rocks occup)· a large part of the dist rict and may he outlying masses of 
the Coac;t Hange intru:-;i ves. La::;L of all arr very numero u:-; dykes . The 
rcm.na nls or the limestone arc bodies ,,-hich range in size from such as a ru 
a few feet across to irregular massrs scYcral mile:-; long and one or more 
miles wide. The beds stand al n,l l at titudes . 

The limc:-;tonc in the Yicinit:-· of the granitic a reas is metamorphosed 
for the mo;.;L part to a coar:-;ely crystalline rock, but at inrgu la r in terva ls 
the affeclecl zo ne widens and the limes Lone is charge cl in a Y;uiahlc degree 
wi th a great Yar iety of min erals . The iron and copper deposits occu r 
chiefly in these mineralized zoncswilhin Lhc limestone nrn:-;-;e.::1, hut essentia lly 
similar deposits oecur a lso within the grnniLic rocks at considerable distances 
from any v i;;iblc limestone . The mineralized bodi es seldom occ ur in the 
porphyritcs . 

1\Iagnetilc and hcmntitc arc widely dist ributed ancl both occur in large 
masses . 1\!Iagnct i te is especia lly ab undant and is seldom absent from the 
mineralized a reas. Lenses of this mineral range in size from a few inches 
up to 3GO feet in length and arc found at interva ls a long th e whole length 
of the min erali zed belt, mostly in limestone. Hematitc is less common , hut 
\ms the pri nciptil mineral in one very large body . The largest magnetite 
body was 360 feet long. Al l the magnetite masses a re sprinkled with 
grain s a nd small masses of born itc and chalcopyri te. Other sulphides 
occur , as well as ga rnet , pyroxene, cpidotc, etc., t he silicates be ing especially 
ab undant about the borders of t he mineralized a reas. 

i Cairncs, D. D.: Op. ci t ., p. 55. 
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The deposits at Whitehorse a nd those already described as occurring 
respectively near Nordenskiold river and Giltana lake are essent ially of 
the same general character. They a re contact-metamorphi c, replacement 
deposits which have developed mainly in strata near or at the edge of 
invading bodies or granitic rocks. The three locali ties occur within a 
distance of 75 miles and lie 7 to 20 miles north east of the east edge of the 
batholithic area of the Coast Range intrusivcs with "·hich, in a ll probability, 
are connected the outly ing bodies of gran itic rocks that gave rise to the 
ore deposits . Presumably other iron ore-bodies occur in the territory 
adjacent to the edge of the main body of Coast Hange intrusives which 
extends northwcst past Giltana lake for a distance of 50 to 75 mi les or 
more. These deposits are co unterparts of the magnetite bodies which 
occur west of the Coast Range batholith along the Pacific coast of British 
Columbia and like them are irregular in form and variable in composition, 
but locally contain many thousands of tons of magnetite iron ore with a 
comparat ively low sulphur and in significant copper content. 

BRITISH COLUMBIA 

OMINECA MINING DIVISION 

(1) Summit Creek , Zym oetz River 
Source of lnfonw1tion. :MacKenz ie , J. D.: Gcol. Sur v., Canada, Sum. R cpt. 19l5, pp. 67-69. 

GENEB.AL DESCRIPTION 

The following account of this l imonitc deposit is derived from the 
report by Mackenzie, whi ch is accompanied by a geological plan of the 
ore OCCUJ'J'Cnce. The prorerty has also been dePcribed by vV. l\I. Brewer. 1 

"The bog iron ore r:ror:c1 ty owned by the ]'\ orth Pacific Iron Mines, 
Limited, of Prince Ruy: e1 t , i · situated on Limonite (Summit) creek, a 
t ributary of the Zymoctz (Copper) river, 38 miles cast of Copper city on 
the Skeena. It is 6 mi les west of t he summit of the Zymoctz River­
Tclkwa Hiver trail , and about 40 miles from Telkwa. Th e property con­
sists of nine clain: s on the 1101 th Pide of the creek, covering approximately 
37 5 acres." 

"The largest of the dcriosits on the property was exam-
in ed but (it is reported) that oLher, smaller , similar deposits 
occur at higher elevations farther back from the creek. 
The deposit examin ed, which consists of a sheet of bog iron ore of unkn own 
thickness, extend ing from the " moss roots" lo bedrock, li es on the steep 
north side of Limonite Creek valley. It extends from the stream 
for 1,800 feet in a straight line up the mountain side 
from an elevation of 2,600 feet to 3,500 feet The 
irregular area underlain by limonite measmcs about 2,250,000 square feet, 
and its greatest width is about 1,800 feet. Everywhere in t his area, 
yellow or brown earthy limonitc may be uncovered merely by removing 
the moss from the surface; there is no overburden except the trees a nd 
n1oss" 

"The deposit consists of bedded bog iron ore in platy 
layers from l to 3 in ches thick, lying parallel to the hill-side, which here 

i Brewer, \V. M.: Hcpt. of ~'lini s lcr of Mines , B.C., ln l4, pp . 123-124 . 
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I ndex lo Localities R epresented by Numbers on Figure 2 (pages 18, 19) 
1. Bum m it creek, Zymoetz rive r 
2. Porche r island 
3. Stuart anchorage, Pitt i land 
4. Fal se 8tuart anchorage, Pi tt isla nd 
5 . Kumeolon inl et 
6. I\: it irn at river 
7. I ro n Duke m ineral claims, Lou ise island 
8. Apex mountain and Tasu h a rbou r, Moresby isla nd 
9. Hurnaby island 

10 . H arriet ha rbour, Huston inlet, Iked a bay, and Colli son bay; :IIoresby island 
1 l . Dean cha nnel 
12. Evans arm, ]\:ing island 
13. Rive rs inl et 
H. Reymou r inlet 
J.5 . Knigh t inl et 
lG. C hromium creek , K!inakl ini river 
17 . K impki sh (Klaanch ) river 
18. Fanny bay a nd v icinity, Phi ll ips arm 
19. Menzies bay, Vancouver island 
20. Iron r iYcr , Vancouver is land 
2 l. Bacon luke, Vancouver island 
22. \\'est Jledonda isla nd 
23. Rablc r iver, Vancouver island 
2-1 . Texada island 
25. Al ta lake 
26. H a rri son lake 
27. Tipell a mountain 
28. Li llooet lake and nor th west 
29. T ase ko river 
30. Tho mpson and Fra se r river s above Lytton 
.3 1. C: len, i\l agnct, Moose, and othe r magnet ite depos its 
32. :'{car Me rritt and south of Kicoi'.L 
33. Lodestone mountain 
3+. B oun<h1 ry d istrict 
30. l'rnnklin camp 
.36. ::\car Birchlmnk 
37. B easley, etc. 
38. P end-d 'Ore ille and Ralmon ri ve rs 
39. ::\car Crawford bay 
-lO. h:itchener 
41 . Larn b creek 
+2. Bull river and Band creek 
43. F inger lake 
H. Cameron ri ve r 
,\5. East Soo ke 
46. P ort San Jua n 
47 . Sarita ri ve r and Copper island 
48. He chart 
49. Albcrni canal 
50. H enderson lake and 1Jchucklesit harbour 
5 l. Kenned y lake a nd Deer creek 
52. , \ housat 
.53. H esquiat lake 
54 . H ead bn.y, Tlupa na a rm 
5.5. Ingersoll river 
56. June group, Quatsino sound 
f>7. \\'est arm, Quats ino sound 
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ha an average slope of nearly 30 degrees. In addition to the stripping of 
the ore, prospecting has been done by t renching and sinking numerous pits. 

The greatest thickness of limonitc anywhere exposed i 15 feet; in two or 
th ree places 10 feet a rc exposed, and several cuts show 3 to 4 feet. In no 
place has the bottom of the hect of ore been reached" 

"The ore consists of yellow and brown ear thy limonitc free from 
impurities, rather soft, a nd of a loose consistency" . 

"The country rock on which the ore lies is an a lte red, greenish porphyry 
contain ing in many places, impregnations of pyrite. The writer is informed 
that on the mountain side above and to t he north of the iron deposit are 
many quartz veins carrying pyrite ·w ater is constantly flowing 
dom1 the hill-side The water flowin g over the iron deposit has 
a strong taste of iron salts plainly derived 
from th e decomposition of iron sulphides fa rther up the mountain side. 
This st rong solu tion of iron sulphates has built up the deposit 

by the progressive transfo rmation to limon ite of successiYe 
laye rs of Jnoss a nd other vegetat ion. (as) is borne witness by 
the limonite twigs, roots, chips, fir needles, and co nes that have been 
transfo rmed partly or wholly to limonite in the few years since the burned 
a reas were cleared. " 

" An average depth of 5 feet for t he deposit is a lmost certain ; 10 feet is 
probab le n,nd perhaps the depth is greater. In other te rms, 562,500 tons may 
be considered as almost certainly proven; twice that as pro bah le and perhaps 
the amoun t is considerably ln,rge r. Analyses of the ore are given below: 

" 11nalyses of Ore from North Pacific Iron l1I ines, L imited 

Iron (meta lli c) .. . 
S ili ca (SiO,) .. 
:Vlanganese (:'.\!n ) .. 
Phosphorus (P ). 
Sulphur (S ) .. 
11·aLcr, co rn bined .. 

5·1·20 
l · 02 
0· 85 
0· ·107 
l · 16 

18 ·.54 

2 

56·0 1 
0·83 
0·5 1 
0·016 
l ·52 

lG·02 

3 

54· 32 
I ·99 
0·39 
0·065 
l·H 

20·47 

52· 19 
l ·56 
0·70 
0·616 
l ·47 

19·61 

Analyses by H. A . Leverin, )[ines Branch, from sam ples collected by J. D. )fac l\:enzi e. 
1. Sample of a t rench wall, from 2 to 10 feet below the surface. Taken by cutting a grooYe l 

fool wide, 6 inches deep , 8 feet long, and quartering; to 8 pounds. 
2. A pi<'kcd spec im en reprcscnt inµ; a. 12-inch, harder, n1orc compact band about 2 feet below 

Lhe surface at the locali t.v of Xo. l. 
3. f'ample of clump thrown out of a eut. . . . . 
4 . Sample of dump from a trench. . . . . 

"The iron ore is excellcnily sit uated for mining, provided trnn,;por ta­
t ion co uld be obtainecl. " 1 

Sin ce the property was examin ed hy MacKenzie, t he deposit has been 
repo rted upon by privately engaged engineers an d in one such report it is 
stated that an open-cut situated near the centre of the deposit 
"exposed a thickness of 22 feet at present , and is said to have a, shaft , now 
(1917) filled up , n,t the encl which showed 8 feet more of ore without reaching 
bottom." U nt il the th ickness of t he deposit has been determined at a mun­
be r of p laces any estimate of the ore content ma~' prove m islead ing, but all 
n,vailable data corroborates the conclusion reached by M acKenzie that n,t least 
500,000 tons of easily mined , nearly pure limon ite. is present n,nd that it is 
not improbable that Lhe total is cons id erably in excess of 1,000,000 tons. 

1 MacKenzie, J. D.: Op. eit. 
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(2) Porcher Island 

L OCATI O:N 

Ten or m ore min era l cla ims known respec tive ly as Ruper t N o. 1, 
Rupert No . 2 , e t c., have been located on the cast s ide of Porcher isla nd 
close to t he shore of C hism orc passage a nd abou t 17 miles sou th of Prin ce 
Ruper t. The cla ims are staked a long a northwcstc rly trending line, 
commence in t he sou th on the slope descending to the bay in to " ·hich 
:::>pillcr river empti es, a nd extend nor thwards for 3 ~ miles to a point abou t 
direc tly opposite the nor thwcst end of E li zabeth isla nd. Commencing at 
t he point at the north end of the line of claims, ou tc rops of magnetite occ ur 
along or close t o the shore fo r about on e-ha lf mile or to the head of a sm a ll 
bay . From thr head of t h e bay a trail leads southwa rd , ris ing a nd fa lling 
several hundred feet , a nd pass ing on t he way t he various known "show­
in gs" of iron ore. These lie one-half mile or less inla nd from the cast 
coast of the isla nd, in a t ract of comparat ively low ground which bo rders 
th e higher coun t ry of the in terior . 

E xcep t for passin g references in several a nnua l reports of the 1\Iinistc r 
of 1\Iines, Briti sh Columbia, t hese minin g cla ims do not appear to have 
b een reported upon hitherlo. 

GE:NERAL GEOLOGY 

P orcher island li es wi t hin the genera l area of t he Coast R a nge batho­
Ji th , bu t as indicated by V. D olmage,1 a la rge part of lhc i8la nd is occupied 
by the Prin ce Ru pert format ion consisting of c r~rs tallin c schists a nd limr ­
stone presumed to be of Carboni fe rous or Triassic age. These schists 
fo rm the coun t ry rock in whi ch t he iron ore occurs. In t he Yicini ty of the 
sm a ll bay at the north end of t he mining claims, vari ous types of schist 
ou tc rop as well as a na rrow zo ne of white li .rncstonc, whi ch wea thers pale 
yellow. The limes ton e was ficc n at interva ls over a length of one-h a lf 
mile with a st rike of east -±0 degrees south (lruc) a nd clipping nor thcast 
at an a ngle Yarying betwee n 60 a nd 70 degrees. The limesto ne occurs in 
beds up to 10 feet t hi ck wi th t hinner in tc rbeds an d laye rs of nearly dense, 
da rk greenish grey , chlori lie schist. The b edding pla nes a nd pl a nes of 
schistosity nea rl y coin cide. T o the north cast of the limestone, the rocks 
a rc v arious t ypes of schist , l'or t he most pa r t very fin e-grain ed , ch loriti c, 
scri cili c, or hiot it ic, hut in pa r t coarser-grain ed , hanclccl , a nd sili ceous a nd 
refiembling cl eformccl clast ic sediments or grani t ic rocks. 

T o t he so utlrn·ard rock exposures arc comparat ive \>' fc1Y in t he v icini ty 
of the iron ore occurrences whi ch lie in a na rrow zone st rikin g sout hcast 
approximate ly parall el t o t he strike of lhc schistosity. 

DESCRIPTION OF TII E OHE OCCU R11ENC8S 

The exposures of m agneti te occur in several detached groups d ist ri­
b u ted a long a course whose nor t hern par t st rikes cast "tEi degrees south 
a nd southern part east 55 degrees south . The outcrops of magnet ite com­
men ce in the north on the eastern shore of what is a sma ll isla nd at ext reme 
high tide, and occur at short in tervals along or near th e shore for a distance 
of 2,100 feet. In th is distance, eighteen di s tin ct exposures of m agnet ite 
" ·ere observed \\·ithin a zo ne hav ing a maximum wid th of 200 feet. T h e 

1 Dolmage, \'.: ''Co::i..sl and l :'llarids of 13 r iti :.; h Colu mbia bet wccn Douglas Channel and the> Alaskan Bouncln.ry''; 
Geol. ~lir \·., Ca 11~\da, ~um . Rcpt.1922, pt. A . 
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oulcrops li e in part on the flid c of a Jo,,- ridge, in par t along the shore, a nd 
in parl hrlow hi ghwater mark where the rocks are nrarly cont inuously 
exposed a long the ir st rike. The individ ual outcrops Yary in character 
from a ,,·id th of severa l feet of schist hraring films and narrow cl iseon ! in uous 
st reaks of finely granular magnet ite to, in one case, a body of nea r!>' so lid 
magnetite 12 feet thick. In most places rock rxpos ures a rc suIT1 cicntly 
cont inuous to in dicate t hat ihc indiYiclual films , streaks, and narrow 
bands do not cont inu e fo r more than :)0 feet a long t hr ir strike, which in 
ge ncrnl eo in cidcs with the strike of the p lanes of schistos ity of thC' rnclosing 
rocks. In p laces the magnetite st reaks, etc., may be seen to di e out in a 
fe,,. feet along the strike. At one place a zone of films , streaks, and lenticu­
lar hands is cxpos<'d at intervals over a length of ncarl>· 200 fret. In 
places the immediately associated rock is ri ch in biolite a nd finely granular 
quartz , is handed with narrow layers of nearly pure quartz, and othC' rs 
which arc dense and chlori t ic. In othrr placrs the roek is dense and car rirs 
much f1ndy disseminated epidotc an d in othr r casrs the co u n l ry roek 
is a chlori lic schist. 

The outcrops of magnetite cease heforc the head of the small bay is 
reached. Possibly t he magnet ite-bearing zone cont i n urs hcneath the 
waters of tlw bay, hut sin ce a numl>rr of harrrn rock rxposurcs along the 
shorr and ])('low highwatcr mark li e on the st rikr of thr magnC'l iLr-bearing 
zone it serms probnhlc that the magnetite is nol t here dcveloprcl. South 
of thr head of the ha>· exposures arc want ing for a dis!aner of 500 fret, hut 
rrcornmrncr on thr lower slopes of ri;;ing ground and continue fionth,,·ard 
aL \ride in tervals a long tlw north sid r of a low r idge. Fivr hundred fcrt 
soullwast of the head of the \my, or l ,300fcct Ro uth rast of !hr last rnagnc!i!r 
expo;;;urr , outcrops of mineral ized roeks rrcommenec. They form at least 
f-iftr en distineL outcrops in a zone :3 ,:300 feet long and having a maximum 
hrradth of 200 frrt. Less llrnn trn other rock outcrnps occur a long the 
zone, fo r nearly the ,,·hole country sicl r is clr ift-c:ove rcd. 

The first outc rops, commencing at the north rncl, arr grrrn, rp icl ol ic 
fiCh ists in which arc a few st ringers of quartz and films and small patches 
of magnetite developed imrallel to the planrs of seh islosi!>-. Fart her 
sout lwaRt at one ou (,crop t hr rpido l ized sch ist , ove r a n area ahout 5 fcrt 
in diamC'lcr, carries magnetite in films , small patches, and snrnll masses up 
to \ fool in length and G inches in breadth . At a nother outcrop, still 
farther southeast, the pbnrs of schislosity in the cou ntry rock arc corru­
g:tted an d along one such corrugat ion, magnetite fo rms a srnall l>ody 1 foot 
thick. Xrarhy thr rnagnC'lilc occurs in irregu lar, bed-like bodies fraying 
oul and di sappearing in one direction, and in the olhn uni ting into a 
poo rly rxposecl body of magnetite 4 feet wide and 10 feet long. At t his 
p lace, as elsewhere, the masRcs of magnet ite, though ktYing lhc genera l 
appearance of co nformin g Lo the strike of the schi stosity, do in places cut 
across it at a small angle. 

X o fur the r exposures occur over a distance of 650 fret lo where a rc 
outcrops of t he usual epicl oLizcd ancl chlori tic seh ist carry ing mu ch magne­
t ite in two bands each about one foot wid e. So ntheast over a, distance of 
1,800 feel, seven gro ups of magnetite-bearing exposures occur with only 
one int crYe ning exposure of barren rock. The vari ous exposures have a 
general resembl ance to one another h ut differ in detail. Sevr ra l arc so 
grouped as to give a nearly cont inuous sect ion across a wid th of 200 feet. 
lt seems possible that the schists arc cont in uously mincrnli zed over a 
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length of 2,000 feet a nd more, hut the outcrops are too few an d loo widel y 
scat te red lo warrant assuming this to he act ually so . It may be that the 
mincralizn,tion is largely coufincd lo compn,ratively small , iso laLed a rms. 
The exposures in general consist of cpidotizcd schi st -hearing magnetite, or 
of zo nes of such rock in green sehi sts. One exposure 40 feet long a long the 
strike aud in part 30 feet wide, consists of schist with layers ri ch in magne­
tite , the widest of which maintains a width of 2 feet for a lengt h of 30 feet 
a nd is nearly solid magnet ite with only a few, thin , intermit te nt partings 
of schist. At scycral exposmcs the magnetite forms brn or more bands 
each severa l feet wide, and large ly composed of magnetite , bu t with numer­
ous partings of rock; in such cases the neighbouring schists ma)· carry 
thin, disco ntinuous films a nd st reaks of magnetite or lTla)' be quite harren. 
ln places over a \Yid th of scYcrnl feel , the rock consists of layers of magne­
tite up to I in ch in width , a lt- crnating with layers of b a rren rock " ·it h an 
average width h1·icc t hat of lhc magneti te hands. In general the magne­
tite layers conl"orm to the planes of schistosity, but in places depa rt from 
thi s attitude. The individual ltiyc rs di e out a long the strike a nd o th ers 
t ake their place at sli ghtly cliffcrcn t hori zons. The indiv idu :tl laye rs Ya tT 
in character from sparse ly minerali zed rock to nearly solid magnet ite 
\\·hi ch is a lll" ays very fin ch· granular. 

Farther southward a long the general st rike outcrops a rc want in g for 
a space of 1,700 feet, beyond \\·hi ch for a length of 1,300 feet exposures 
agai n 0(-e ur. The most nort her ly is a green sch ist with a few film s of 
magnet ite and layers scYcral in ches wide of a chlori tc-magnctitc schist . 
Beyo nd arc exposures in \\·hich magnelitc in sm all crystals a nd accom­
pan ied hy some pyrite in small crystals is thickly disseminated in a mica­
ceo us, s ili ceous schist OYer a width of 5 to 10 feet. In pl aces the magnetite 
form s thin ba nd s, in one case 2} feet wid e, of nearly solid magnetite. 

To the so utheast, after an cxposurclcss interval of 2,000 feet, li ght­
colom cd sc hists, in part showing mu ch pyrite and a lit tle magn etite , out crop 
OYcr a di s ta nce of several hundred fccL. B eyon d th is for 4,500 feet no 
outcrops of min eralized rock a rc known to occur to wh ere, on t he >' lope 
to Sp iller ri ve r, is one exposure of schist in places sparingly min eralized 
with magnetite either in disscrn i1rntcd grain s or aggregated in st reaks a nd 
thin laye rs. 

?.lODE OF ORIGIN 

Th e occurrence of the magnetite within a na rrow, nearly st ra ight 
zone st riking para llel with the schistos ity of t he ncighhouring rock, 
th e di . t ribu t ion of th e magn ctit r in film s, streaks, a nd ba nds parallelin g 
the schi stosity, t he sedimenta ry characte r of at least some of the associated 
rocks, and the fact that wh ereve r observable the plan es of schi stos ity and 
bedding coin cid e, a re phenomena that might be held to indi cate that the 
magn etite and containin g rocks a rc sediments and that the ore is a bedded 
iron ore. Bu t sin ce the rock immediately associated with th e magnetite 
frequently is epidotic a nd otherwi se has an altered aspect, a nd sin ce over 
a co nsiderable st retch where the iron oxide is coarse r i t is assoc iated " ·it h 
pyri te, it is thought that the magnet ite is secondary a nd that like most 
if not a ll the occurrences of magn etit e on t he P acific coast , it is connected 
in origin wi th the pluton ic rocks of the region. In this instance the magne­
tite appear to have partly rep laced the strata along a narrow, straigh t 
zone pa ralleling the grani te contact less than half a mile to Lhe east\\·arcl. 
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ECONO~II C CONSIDE RATIONS 

Nowhere along the minerali zed zone is any large hody of magneti te 
displ ayed. The largest visible mass of ore is 12 feet thick and this body 
in a distance of no more t han 30 feet decreases in width to less t han 4 
feet . Much of the magnetite-impregnated mate rial is low grade. The 
hands of p urer magn etite in pl aces may be seen to t hin to nothing a nd 
wherever the min eralized zon e is exposed it is manifest that the individual 
streaks, patches, and ha nds of magneti te or magnet ite-impregnated rock 
do not cont inue far along the st rike. The sit uat ion at the head of t he 
bay just south of the fi rst described group of magnetite exposures seems 
unmistakably to indi cate that min erali zation is lackin g along con idcrable 
lengths of the general zon e. Thi s conclusion is furt her substantiated by 
t he general lack of exposures along other sections of t he zone, for magnetite 
is res istant t o weathering a nd " ·here it is extensively clcvclopcd it tends 
to fo rm elevations whi ch probably would project through the drift covering. 
The exposures are distribu ted over a length of nearly 4 miles a nd t he number 
of t he indiv idual exposures is considerable. They po. sibly present a fa ir 
sample of the min eralized zone and if they do, no body of iron ore of 
mercha ntable size is present . 

(3) Stuart Anchorage, Pitt Island 

LOCATION 

The Roval min eral claims have bee n located to in clud e cer tain out­
crops of mag.netite on the cast coast of the nor th encl of P itt island . About 
7 miles southcast of t he head of the island, a short distance so uth of Stuart 
anchorage, a low poin t projects eastwa rd about t mile and is penetrated 
by two narrow bays t rendin g southeast. The mineral location is on t he 
eastern shore of the more easterly of t he two bays about halfway to its 
head . 

Th e iron ore occurrence has heen k no\\·n for some years and was briefly 
reported upon, in 1915, by 'vV. M . Brewer.1 

GENEHAL GEOLOGY 

Pi tt isla nd li es wi thin the limits of t he Coa t llange hatholi th , bu t , 
as in d icated by V. D olrnagc2, Triassic or Carboni fe rous schists and lime­
stone of th e Prince Rupert fo rm ation occur in t he v icini ty of Stuar t anchor­
age. N" ear the magncti to outcrops, t he rocks consist of a schi stosc series 
in whi ch the planes of schistos ity a nd of beddin g nearly coincide and 
strike so utheast. T he rocks, save fo r a few, thin , discont inuou. beds of 
crystalline limestone, co nsist largely of finely granul ar , banded quartzoscs , 
hioti tc gneisses, or schists varyin g from pale grey to nearly h lac k according 
to the amoun t of biot ite a nd other da rk-coloured constit uents t hat may 
be presen t . Th e rocks, presumably , arc ma inly deformed sediments . 
They are cut, transverse to the direct ion of schistosi ty, by dykes of fin c­
grain ed grani te . 

I Brewer, IV. 'I.: Ann. Rept., )[inistc r or ' [ i,os, B.C., 1914, p. 150. 
2 Dolmage, V .: ''C:nst a1 l [ ., Ja.:i ~t:; of Briti sh C.:>lumbia bet wccn Douglns Channel and Lhc Alaskan Boundary'' 

Gcol. Sun'., Cunada, 1922 1 pt. A. 
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DESCRIPTION OF THE ORE OCCURRENCES 

At several places on the jutting point southeast of Stuart a nchorage, 
magnetite occurs in small quantity impregnating parts of bands of 
mi caceo us schist, bu t on ly in one place does any important amount appear 
at the smface . At th is place a band of mica schist possibly 150 to 250 
feet broad forms a narrow ridge which strikes south east at righ t angles 
to t he shore and rises a long its axis to a height of 100 feet in a distance 
of 200 feet from the sea. The ridge is largely covered with cl rif t, hut rock 
is exposed at its base at its shore end a nd over an area a few feet wide 
and 150 feet long extend ing from t he shore a long the northeast side of 
and close to the axis of the ridge. Several shallow trenches extend from 
t he long rock exposure across the axis of the ridge and two other t renches, 
respect ively 60 and 135 feet distant from the south east end of the long 
rock outcrop, cross the strike of the strata. Farther southcast along the 
ridge a few rock exposures arc present. 

The magnetite outcrops in several masses at the water edge at the 
northwcst end of the ridge, a nd is exposed in a band not averaging more 
than 4 feet in \Yidth and which fo r a length of 200 feet is v isibl e in t he 
long exposure on the northeast face of the hill. Sixty feet south east of 
the end of this hand of ore and a long its st rike, no magnet ite is v isible 
in a cros;;;cutting trench. Seventy-five feet farther south east, a seco nd 
t rench shows schist impregnated with magnetite over a width of several 
feet. 

In the case of the several smaller masses of magnetite at the sea\Yarcl 
encl of the ridge and the long, band-like area, on the northeast slope, 
although one boundary may be sharply defined, the other usually is not so 
and for a space of one or more feet t he bordering schist is ri ch in magnet ite, 
or hands of schist and magnetite-ri ch schist may alternate. The several 
small bodies at the shore encl of t he ridge range in length from 15 to 30 
feet , and in each c:ase encl to the so utheast rather abruptly and, possibly, 
against a fau lt-p lane, though no direct evidence of the existence of a fau lt 
was noted. The purer magnetite is compact, fine-gra in ed, with some 
admixccl biotite and other mi neral co nsti tuents of the schists. 

:.\!ODE OF ORlGIN 

The occurrence of the magnetite in bed-like masses associated with 
schists of, presumably, sed im entary origin, may suggest that the magnetite 
also is of sedimentary origin. The sporadic appearance of magnetite 
elsewh ere in the general vicinity and the numerous examples a long the Pacific 
coast of magn etite bod ies assoc iated in origin with plu ton ic rocks, gives 
rise to the presumpt ion that the magnetite occurrences on the Royal 
claim also are seconda ry, ancl a rc of the nature of replacement bodies 
formed a long lin es of weakness in the more schistosc members of the 
sedimentary se ries. 

ECONO:IIIC CONSIDERATIONS 

The hand-like body of magnetite outcropping on the northeast side 
of the ridge is exposed oYer a length of 200 feet. At its northwest end it 
passes below sea-level. At the southeast end it disappears beneath drift. 
Sixty feet beyond the south east encl , a cross-trench fai ls to reveal ore; 
either the band ends in th is distance or it has been displaced by a fau lt. 
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The small er bodies of magn cti to along the shore at the encl of the ridge 
encl abruptly without any direct sign of fault ing and it seems probable 
that t he longer band ends in t he same way. Further cross-trenchin g 
would determine where and bow t he long band en ds and might uncover 
other masses of magnetite . No evidence was seem ed that i ncli catcs t hat 
t he outcropping bodies will materially wide n eitbc r a long the strike or 
cl ip , or that any conccalccl bodi es will be of greater size than those now 
visible. The larger, hand-like deposit might y ield 100 tons of ore for 
every foot in depth . A body wi th dimensions such as th is could scarcely 
be min ed as iron ore at a profit . 

(4) False Stuart Anchorage, Pitt Island 

On the nortbcast side of Pitt isla nd , a short distance nortlnncst of 
False Stuart anchorage ancl about opposite t he entrance to I\:umcolon 
inlet on the mainland shore of Grenville channel, arc a number of exposures 
of magnetite. These occur close to t he sh ore on a broad , irregular point 
of land underlain by schistosc rocks of the Prince Rupert formation, which 
a short distan ce south and inlan d arc cu t off by the intrusive granitic rocks 
of t he Coast R ange batholith. 

At the southernmost occurrence of magnetite , several small strippings 
close to the shore disclose mica schist with several highly micaccous bands 
carrying considerable magn etite and occasional streaks of nearly pu re iron 
ore. About 100 yards northwcst, a shallow shaft \\"as sunk years ago in a 
zone of disturbed mica schist with masses, large ancl small , of garnctitc, 
and small areas of the schist ri chly impregnated with magnetite. Over a 
farther distance north\rcst, of 350 yards, the dark mica schi sts arc visib le 
in places and occasionall y carry some magnetite. 

Now here is any body of iron ore v isible. The mode of occurrence is 
like that of the magnetite masses at Stuart anchorage and farther north 
on t he Hupcrt claims on Porcher island. 

(5) Kumeolon Inlet 

I\:umcolon inlet is a comparatively small inlet on t he cast side of 
Grenville channel, 25 miles south of Prince Rupert. D eposits of magne­
t ite have been rcportccl1 to occur near t he shores of t he in let. No informa­
t ion is avai lab le as to the exact position , character, or size of the deposits. 

(6) Kitimat River 

Ki t imat river empt ies into t he head of Kitimat arm, D ouglas channel. 
A few miles up the broad rive r vall ey are outcrops of magnetite with vary­
ing amounts of ch alcopyritc.~ Private reports h ave been received which 
indicate that the deposits so far located should not be considered as sourC'<' ~ 
of iron ore except as a by-product . 

1 Ann. Rept., Mini ster of ~ l ines, D.C .. 1912, p. 99; 191i, p. 43. 
' Ann. Rcpt .. ,linister of ~line s , B.C .. 1909, p. Si. 
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QUEEN CHARLOTTE MINING DIVISION 

(7) Iron Duke Mineral Claims, Louise Island 

(See Figure 3) 

LO CATION AND I-IIS'I'ORY 

The Iron Duke mineral claim group is owned by :Messrs. R ogers, 
Benson, and Larsen and is sit uated on t he so ut h slope of a ridge rising fro m 
t he north shore of Louise island. A trail to the cla ims commences on the 
south shore of Cumshcwa inlet at a low point from which a bearin g on t he 
Indian village on the north shore is about north-northwest (335 degrees 
magnetic). The trail is about 2 miles long, follows a cm ving course up­
wards around the cast end of a ridge, and ends on the southern slope at the 
mouth of a tunnel at an elevation of about 1,100 feet. 

The property appears to have first attracted attention in 1911 ; has 
sin ce changed own ership and was surveyed in 1921. I t consists of a number 
of claims, but work which consists of shallow t renches a nd a tunnol G9 feet 
lon g has been largely concentrated on one claim. The property has been 
referred to in t he following reports : 

Ann. Ropts., i\Jinistor of ~lines , 1911, p. 77; 1913, p. 104. 
Lindema n E., and Bolton, L. L.: " Iron Ore Occurren ces in Canada"; 1\[ines Branch, Dept. 

of J\lines. Canada, vol. 2, p. 18 (1917). The proper ty is referred to twice, once as the 
Kildoo, Indian Woma n, Darling, and Edgar claims, a nd once as the Cumshewa iron 
deposits. 

Whi ttier,\\'. H.: "An I nvestigation of t he Iron O re Resources of the Ko rt hwest"; Univ. of 
l\' ash ington, Bureau of Industria l Research ; Bull. No. 2, pp. GS-70 (1917). The amount of 
ore present above the lowest outcrop is estimated to be 1,610,000 tons. 

C lot hie r, G. A .: "Nor th-western Dist ri ct (No . 1) " ; Ann . R epts., Minister of Minos, B .C ., 
1918, pp. 40-41; 1921, p. 39; 1922, p. 41. Relative posi tions a nd the sizes of various 
exposures of magnetite are given. 

Stansfield , A.: "The Comm ercia l F eas ibility of t he E lectric Smelting of Iron Ores in British 
Columbia"; Dept. of Mines, B .C ., Bu ll. No. 2, p. 3 l (1919). An estimate made by B. L . 
T ha ne and Company, Ran F rancisco, is tha t t he deposi t contains 570,000 tons of iron ore 
and probabl y 344,000 tons more. 

DESCRIPTION OF ORE OCCURRENCES 

The magnetite deposits occm on a steep slope which faces south and 
is surfaced with a nearly continuous cover of drift, so that natural outcrops 
of magnetite or country rock are a lmost lacking. Numerous, short, shallow 
t renches have been dug, but at the present time, whatever may have been 
the case originally, only a few of these reach bedrock. The strata appear 
to be wholly int rusive porphyritcs presumably belonging to the widespread 
Triassic rocks, which in the general vicinity include limestone and other 
sediments, are cut by numerous dykes, and have been invaded by batho­
lithic bodies of granite, granodioritc, etc., of late Jurass ic or early Cretaceous 
age. The magnetite deposits as indicated more particularly in the tunnel 
on the property arc replacement bodies probably associated in origin with 
the granitic rocks exposed not far away. No limestone was seen in the 
immediate v icinity. The magnetite has replaced porphyrites and these 
Tocks close to t he magnetite bod ies arc much altered and have been impreg­
nated with epidote, pyrite, magnetite, garnet, ancl other minerals. 

The exposures of magnetite are almost wholly confined t o a zone 3GO 
feet long in an cast and west direction with a maximum breadth of 100 feet. 

171 35-3 
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Figura 3. ) Iagne! ite depos it , Iron Duke cla im s, L ouise isla nd , Queen Charlotte islands . B .C. 
)[agnet ite ex posu res sho,n1 in solid black; magnetite in t unnel by_ruling; and alte red 
porphy rite by crosses . Contour in terval, 20 feet. 
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The outcrops vary in dimensions from such as have an arc~i of 2 square 
feet t o one whieh is 35 feet long a nd in part 15 feet bro'.1cl. All the outcrops 
in this zone a rc a like mineralogically a nd consist of rnst-staincd magnetite 
which on fresh fractures has a crnshcd or sheared a ppearance and may be 
seen to hold considerable pyrite in scattered grain s and aggregates of 
grains. In spots the pyrite is very abundant and at one outcrop a zone a 
foot or so wide is largely pyrite. 

North of the zone of magnetite outcrops, higher up the hill-side and 
at a cl istancc of 40 to 150 feet from the zone, are five iso lated outcrops of 
a ltered porphyritc holding some magnetite and pyrite. Still higher on the 
slope are two widely separated , small outcrops, one of magnetite , the other 
c, f mineralized porphyrite. Two hundred and forty feet south of t he zone 
arc two small exposures, one of magnetite, the other of magn etite adjo inin g 
altered porph:vritc. 

The tu nnel has been driven in the wcstem part of the zone of magnetite 
cxposm cs and along a direction approximately at right a ngles to the t rend 
of the zone. In the open -cut at the tunnel entran ce magnetite is exposed 
on the cast side for a length of 10 feet. In grain it varies from fine to coarse 
and has a sheared aspect. In the tunnel for a distance of 29 feet from the 
portal, magnetite appears on ])oth wa lls. The m agnetite i greatly fractured 
<Wei weathered , and much of it is low grade, being intermixed in a vcr:v 
incgular fashion with a ltered country rnck . Pyrite is ahunclant. At 37 
feet from the tunnel entrance on the west side and at 41 feet on the east 
side, the walls arc " ·holly of altered country rock, the bott om edge of the 
magnetite body having risen sharp ly so that the magnetite appears only 
in the tunnel roof. At this lower contact of the deposit much pyrite is 
present and the magnetite content is comparative ly low. Beyond this 
point fo r 28 feet to the encl of the tunnel at 69 feet from the entran ce, and 
in t\YO short crosscuts to the caRt, the walls a nd roof arc of mu ch fractu red 
partly a ltered rock , irregular!~' impregnated with pyrite and holding 
here ancl there patches and small bodies several feet broad of magnetite. 

ECONO.\IIC CONSJDERATIO~ S 

The exposures of magnetite and coun t ry rock are too few to permit 
of satisfactoril y determining the size of the ore-body or bodies. The full 
significance of the few, small , outl~' ing exposures of magnetite and partly 
minerali zed rock is not apparent . But considerin g that similar min erali zed 
materi a ls, though not in place, have been reouted to occur oYcr a length of 
4,000 feet, it is reasonable to suppose thaL more than one deposit of 
co nsiderable size is present. On the oth er ha nd it docs not seem reasonabl e 
to assume, as has been clone, that the several iso lated exposu res 250 feet 
south of the t unnel an cl llO feet below it , together with th e outcrops of 
the zone penetrated by the tunnel and the small , scattered exposures 
higher up the hill-side, a ll belong to one ore-body. The outlying exposures 
may be parls of important deposits, but if so, these deposits can scarcely 
be con tinuous with the body or bodies partly exposed east and west 
of the t unnel. 

The six exposures in the immediate vicini ty of the tunnel, the outcrop 
at the t unn el mouth , and the magnetite exposed in the t unnel for a length 
of 38 feet, presumably belon g to one body of magnetite. The outcrops 
occur " ·ith in a n area 140 feet long in a northeas t-southwcst direction, 
70 fee t broad at the southwcst encl , 30 feet broad at the northeast end , 

17135-3! 
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and with a total difference of relief of 70 feet. Magnet ite outcrops 
at the surface and nearly vertically above coun t ry rock in the tunnel 
where the bottom of the deposit at the point penetrated may he seen to 
be rising along a steeply inclined plane. The exposure of magnetite 
imm ediately above th e tunnel is only 30 feet above th e incl inocl base of 
t he deposit and the true thickness of ore at this point is not more than 25 
feet. T o the north east, 200 to 300 feet from lhe tu nnel entrance and at a 
general eloYation 100 feet ahovo it , arc a few exposures of mineralized coun­
try rock. Those may represent the fl oor of t he ore-body and if they clo 
its inclination is in the neighbourhood of 45 degrees, an d th e dip is downhill. 
The deposit thus has some appearance of being a comparatively thin body 
clipping so uthward at a n angle of 45 degrees on a urfacc slopin g in the 
same direct ion al an angle of 30 clogroes. If it be assumed that a ll the 
outcrops of magnetite exposed in the imm ediate vicinity of the tunnel 
and for 300 feet cast, belong to one deposiL with lho above dcclu cccl general 
attitude, ancl if the exposm es at the mouth of t he t unn el a rc near the unpcr 
surface of t he ore-body, t hen lho total ore content would ho 100,000 Lo 
150,000 tons. These figures arc considered to represent the maximum 
amoun t of ore that may be present. It is conceivahl e that thr actual 
a mount is mu ch loss, for the outcrops may holong to Lwo or more ore-bodies 
and it is not improbable that even if all arc part of one body, that much 
of it would ho loo low grade lo be considered an iron ore. The above 
figures reprrsent an estimate of the possible ore co ntent of the body or bodies 
ropresen ted hy t he grou1Js of exposures immediately cast and west of 
t he tunnel. \Yhother t he few remaining outcrops of min eralized m atter 
arc the outcrops of other ore-bodies or only of mineralized areas of no 
commercial value, is no t kno\\'n and can only be determined by further 
prospectin g and development work. 

(8) Apex Mountain and Tasu Harbour, Moresby Island 
Sources of lnjonnation. Robertson ,\\', F.: "Queen C harlotLe I sla nds"; Rcpt. of ~[inister of Mines, 

B .C., 1909, pp. 78-79. Forbes , D. C:.: " Queen C ha rlotte Mining Divis ion"; R ept . of '.\Iinister 
of Mines, B.C., HJ13, pp. %-97, and 99. McCon nell , Jl . G.: " Texada and '.ll orcsby I slands, 
B.C."; C:eol. Run·., Canada, Sum: Rcpt. 1909, pp . 72 to 81. 

GENERAL GEOLOGY 

Moresby island is occupi ed by fold ed and faul ted sediments of Triassic 
ago inYaclcd by bodies of da rk porphyrito and by masses of granite and 
various dyke rocks. The sedim entary group in cludes limestones which 
arc present in fragmonLs "rangin g in size from a few feet 
to ha lf a mile or more ac roRs (and ) arc of considerable economic 
importan ce, as many of the ore-bodies have formed in or 
near them." 1 

(8 a) Apex Mountain 
GENERAL DESCRIPTION 

The Apex group of claims is situated 1 ~ mi los cast of the head of 
Botany ba~· , Tasu harbour, on the \\'Ost coast of l\Iorosby island. The 
prin cipa l showings of magnetite are on Apex mountain on the crest of a 
ridge with a general elevation of 2,700 feet. At t his pl ace t he summi t 
of the ridge is of lim estone out cropping O\'Cr a \ridth of 300 feet. On 
the south slope a short dis tan re below the sha rp crest of th e ridge, a large 

1 McConnell, R. G.: Op. cit ., p. i~. 
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m agnetite lens outcrops, has an apparcn t thickness of 50 feet, a nd a length 
along the outcrop of about 100 feet. At about the same elevation on 
t he north slope a nd about 400 feet d istant measured across t he ridge 
summit, a second , lens-like outcrop of magnetite occurs; this has a n apparent 
t hickn ess of about 60 feet , a length of 125 feet. The two outcrops may 
be parts of one body which extend s north and so uth for 400 feet or so 
beneath the coYcr of limestone, and, as indicated by the two outcrops 
with a breadth of 100 to 150, and a maximum thickness of 50 to 60 feet . 

"The magnetite formed in a nd rcnlaccd a portion of the limestone, 
near its contact with the granite (exposed lower down t he mountain slopes). 
It includes a number of limestone cores and also small a reas made up 
mostly of garnet and calcspar. It is s tained nearly evcry\\·he rc on the 
rnrface with conpcr carbonates, a nd in places chalcopyrite is fairly abun­
dant. The copper tenor , judging from t he surface exposures, seems 
importanl.'' 1 

"A crosscut tunnel in gran ite has been driven 50 feet below . 
(t he west side of one of t he outcrops) a nd below the south end of the orc­
exposurc, for a distance of 200 feet. Considerable exploration work 
has been clon e 1.o the west of th is erosscut by drifts from it (but no ore 
was found). (The deposit is) of magnetite ancl garnctitc contain­
ing chaicop)·r itc."2 

ECO~Oi\IJC CONSIDERATION S 

If the magnetite outcrops on the opposite sides of the narrow top of 
the ridge arc J)arts of one body and if its average dimensions arc as indicated 
ii)· the two outcrops, the clepoRit possibly contains about 300,000 tons . 
The probable iron ore content likely is much smaller . The deposit is of 
the so-called "contact-metamorphic" type and occurs renlac:ing lim estone. 
Like many other examples of Lhis type along the Hrihsh Colum bia coast, 
1. he deposit in all p robabil it)' varies from a mixtme of sili cates, lim e car­
bonate, suiphicles, and com parat iYcly small amo un ts of magnetite to a 
grade mainly composed of magnet ite . Large masses p robably exist loo 
low in iron to he considered iron ore and such masses may occur in any 
11osi t ion \\·i l h respect to the hounclaries of the cl cposi t. The probable 
iron ore content, therefore, is almost certainly much less than the possible 
content. 

(8 b) Tasu Harbour 

The ·warwick groun mineral claims . . . "arc situaLecl south 
of Lh c entrance to the So uth arm of Tasu harbour. The mincipal 
workings a rc at a n elevat ion of l , lGO feet above sea-level, and 2,000 feet 
from it in a direct line. The co un try rock is a dark, medium-grained, 
hornhi cnci c porphyrite, holding a large inclusion of crystalli ne limestone. 
The mineral showings occm partly in t he limestone a nd partly in the 
no rphyritc, and consist of magnetite in unusually large massc , associated 
wilh clrnlcopyrit e, pyrite, and pyrrhotite. . . . Bes ides consid ernblc 
surface work a tunnel 100 feet in length (in J909) has been 
driven into the main magnetite mass. The t unnel sectio n co nsists mainly 
of magnctiLc, alternating at one point with a band of lim estone 15 feet in 
wid th and cut by some dykes. Magnetite intcrbanclccl with limestone 

I "\fcConncll. n . G.: Op. cit., p. 80. 
2 Forbes, D. G.: Op. cit., p. 99. 



1s also shown by surface exposm es to extend 100 feet beyond the encl of 
the tunnel. The full length of the ore-body is not yet (in 1909) known. 
The magnetite is assoc iated 'vith chalcopyritc in grains and bunches, 
pyrite, and pynhotite. The non-metallic minerals usually 
accompanying simil a r deposits a rc not conspicuous. A second 
magn etite mass a pparently developed in porphyrite 
occurs 800 feet northwest of the one tunnelled. It has not been fully 
defin ed but is ful ly 100 feet in " ·idth and 200 feet in length. 

1\lagnctitc outcrops, probahl:v marking a line of lenses, are 
also stated to extend dmn1 to the beach. " 1 

This deposit, after having been see n in 1913, was described hy G. D. 
Forbes in par t as follow s.2 " Th e surface shows a large deposit of magn e­
tite exposed on the co mpany's claims for over 500 feet and 

(traceable) some consid erable distance (further) . , 
dipping to the no rLh at 75 degrees. A tunnel has hccn driven 
300 feet southerly , crosscutting the ore a nd coun t ry rock, the face 
being in porphyry . In al l, t he tunn el has cut 134 feet of magnet ite ore, 
in separate bod ies, from 4 to 2 feet in width and separated by 
dykes a nd hodic. of limestone." A section along th e tunnel wall 
shows nine masses of ore or " mixed ore" separated by stretches of country 
rock 2~ to 56 feet wide. 

From the above descr iptions it is apparcn t that the deposit, by reason of 
the sulphid es presen t and the many broad partings of country rock, is not an 
iron-ore deposit. If it were to prove practicable to min e and treat the 
deposit both for its copper a nd iron ore content, a large supply of iron 
ore doubtless would be availab le. 

(9) Burnaby Island 

A b ody of magn etite occurs on a mineral claim, owned hy A. H ei no, 
on Burnaby island. The deposit may be reached by a trail which leads 
from a n unn amed bay whose south entrance is Granite point on the south­
east shore of Burnab~r islan d. The trail sta,rts from a shingle beach on 
the north side of the bay about opposite the inner encl of a large island. 
It leads northerly a nd in a distance of somewhat less than H miles crosses 
a large stream, and just beyond ends at the outcrop of magn etite at an 
elevation of about 250 feet close to the foot of the north-facing slope of a 
high ridge. 

About 50 feet below and 100 feet north of the west encl of the outcrop 
of magn etite there is on the trail a small outcrop of rnsty weathering, 
somewhat impure, magn etite. Thirty feet west of th is is an exposure of 
grey, crystallin e lime tone. The main sho,,·ing of magnetite consists of a 
nearly cont inuous outcrop, 70 feet long in an cast-west direction an d in­
creasing in width from less than 5 feet at the west encl , to ] 8 feet at the 
east en cl. The exposure is on a steep slope a nd at the cast end ranges 
through a height of 25 feet. The magn etite i nearly pure. \'cry little 
garnet is present and only a trace of sulphides. At the \YCst end , the 
magnetite is overlain hy grey, crystalline limestone. At t he cast end the 
outcrop is terminated by a fin e-grained, igneous rock. Th e other bound­
aries of t he magnetite exposures are against drift and talus. Eastward 

I McConnell, n . G.: Op. cit., p. 81. 
See also R obertson, \V. F.: Op. ci t., p. 78. 

Forbes, D. G. : Op. cit., pp. 96-97. 
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a long t he st rike of t he magnetite outc rop , at a . distance of 100 feet, a re 
fr agments of altered, fin e-grain ed, ign eous rock a nd of limestone bearin g a 
little magnetite a nd possibly ly in g a lmost in situ, but otherwise, except for 
t he exposures a lready enumerat ed , no outcrops of rock or magn etite occur 
for several hundred yards eit her cast or west along t )1c strike of t he magn e­
ti te exposure, nor below it over t he fl oor of t he valley, nor for a considerable 
distam c above it on t he mountain side. 

U nder the condit ions existin g it is not poss ible to form a ny idea of the 
possible content of magnetite. Th e count ry rocks arc the usua l assemblage 
of sediments and in t rusive a nd ext rusive Yolcanic rocks (presumably 
Tri assic·) i1n·adcd by granite, gran odiori tc, etc., an d cut by n umerous 
dykes. T he magnetite body is undoubtedly of t he type so common in t he 
general region and has formed ])y replacin g limestone a nd as ociatcd igneous 
rocks !y in!,!; close to t he edge of a g ranit ic m ass. Such bodies arc charac­
teristically irregul ar both as regards t heir out lines and their min eral com­
posit ion. Unless t he magnetite mass at the surface has dimensions much 
greater t han t hose indicated by t he present outcrops, t he total magnetite 
content earccly can exceed 10,000 to 30,000 tons. 

(10) Harriet Harbour, Huston Inlet, Ikeda Bay and Collison Bay, 
Moresby Island 

GE).TEHAL GEO LOGY 

Th e sout h end of l\Iorcsby isla,n d consists of several penin sulas, one of 
whieh wit h an area of about -10 square miles is defi ned by Hu to n inlet and 
Carpenter hay. :Ma ny discoveries of magnetite bodies have been made 
on this penin sula . The general geology of t he peninsula i ·similar to t hat 
of 1\Iorcsby island as a whole a ncl has been described by M cConn cJl t as 
foll ows. " The prin cipal sedimentary rncks seen consist of 
whit ish and dark shalcs and fc ld spathi c sandst ones, probably of t uffaccous 
origin , filled in places wilh Triassic fossils. The t uffaceo us beds arc 
thinly bedd ed as a rnlc, and often pass in to and a lternate wit h t hin 
beds a nd hands of greyish limestone. They arc usua lly disturbed 
and faul ted and arc cut in a ll directions by numerous d :d~es . ::\lassive, 
grey ish limestones arc wid ely distri buted in sm all areas, 
m ostly a.· inclusions in t he later in t rusive rocks . They were not seen 
wi th t he tuffaccous rocks They arc of consicl crnblc economic 
importance, as m any of t he ore-bodies have fo rmed in or near 
t hem ." 

" The most widely distribu ted rocks consist of mcdium-
grain ecl , da rk , basic in t rusivcs usually more or less porphy-
ri t ic The m ore granular varieties resemble clioritc . 
They a rc m assive. . N umcrous magnetite lenses have formed in 
t hem , often near small inclusions of lime. Greyish granular rocks, 
mostly gran ites outcrnp (in various locali t ies). They arc 
younger t han t he dark intrus ives and probably represent t he period of 
t he Coast H.angc batholith (Ju rassic or early Cretaceous). D ark, greyish 
dykes arc numerou . They cut a ll t he forma-
t ions and arc also found t raversing t he ore-bodies". 

I ~ lc-Conncll, R . G.: "Tcxa·la and Morc;by Tslands, n.C."; Geol. Surv., Canada, Sum. R cpl. moo, pp. 72-83 . 
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M agnetite "occurs in irregular-shaped areas, varyin g in 
size from small bunches t o great masses in long vein-like 
forms, and in grain s dissemin at ed through the altered rocks. It is usually 
associated with iron and copper sulphides, gam et, epidote, and other contact 
metamorphi c minerals. Pyrrhotite is common in most of the magnetite 
lenses and in the altered areas. Pyrite . is less abund-
ant . Chalcopyrite occurs in grains and bunches in 
practically all the lenses. Its distribut ion in the magnetite lenses 
is erratic. Gam et and epidot e are present in some 
quant ity in nearly all t he mineral occurrences seen. They occur as in cli-
viduals and in small aggregates. " 

"Practically all the mineral occurrences seen are replacement deposits, 
most of them sit uated at or near limc-porphyrite or granitc-porphyritc 
contacts. Th e typical irregular-shaped magnetite lenses grade 
in to long, vein-like forms. These in some instances have magnetite as 
the principal vein filli ng, and in others chalcopyritc and t he iron sulphides 
arc t he chief min erals present. T he ganguc consists of the 
country rock usually part ially or wh olly re-
placed by secondary min erals". 

On the fo llowin g pages are descript ions of any of the discovered 
deposits can ying sufficient magnetite to warrant considering them as 
primarily bein g iron ore deposits. 

(10 a) East Side of Harriet Harbour, Moresby Island 
On the cast side of H arriet harbour, opposite the so uth en cl of the island 

lying in the entrance to the bay, is a minerali zed area in which arc small 
masses of magnetite . This occurcn cc was briefly descri bed by D awson1. 

The mineralized zone is exposed on t he beach and seems to strike 
inlan d. A shallow shaft has been sunk on it and it is revealed back from 
the shore by a trench l 50 feet long . \\There exposed on the beach the zone 
is perhaps 80 feet wide and consists of a confu sed assemblage of various 
types of fi ne-grained volcanic rocks, mainly intrusivcs, with small streaks 
and masses of magnetite and pyrite-rich patches and small areas of both 
country rock and magnetite. In land t he zone seems to narrow and where 
exposed by the nan ow trench holds a body of comparatively pure magne­
tite, 10 feet wide, with well-defined walls dippin g at a high angle. 

No body of iron ore of comnwrcial value is exposed . 

(10 b) Togo Mineral Claim, Harriet Harbour, Moresby Island 
LOCATION 

The T ogo claim is on t he slope rising from t he west side of Hanict 
harbour, 'Moresby island . The mineral occurrences may be reached by 
followin g a small stream which reaches t he beach at a place from which 
the bearing on the point on the cast side of t he entrance to H arriet harbour 
is north-n orthwest. The course of the stream is fro m t he nort hwcst. A 
t rail follows its north side to an elevation of 400 feet , t here crosses the 
stream , an d pursuin g a sout herly course strikes a second stream at an 
elevation of 520 feet . E xposures of magnetite occur on the second stream 
at an elevation of about 570 feet and about 700 yards from the beach. 

1 D awson, G. /\I.: "Report on the Queen Charlotte I slands"; Goo!. Surv., Canada, Rept. of Prog. 1878-79, 
pt. B, pp. 54-55. 
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GENERAL DESCRIPTION 

The property was examined by C. 0. Swanson , field assistan t, from 
whose report the follow ing account has been compiled. 

Along the bed of the northerly of the two streams are exposures of 
"green stone". At an elevation of 160 feet is what may be an outcrop, 
measuring 3 feet by 3 feet, of magnetite, but possibly is a boulder. Magn e­
tite is reported to have been found in this general v icinity, but n o other 
possible outcrops were seen. At a waterfall on the southerly of the two 
streams, above the endin g of the trail, hornblende-rich dioritc is exposed on 
the two banks of the stream, with , in t he stream-bed, a 12-foot band of dark, 
very fine-grain ed "greenstonc" which extends upwards along the co ul'sc of the 
stream. Forty feet above the falls, magnetite is exposed iu a zone 2 to 3 
feet wide traversin g "grccnstone," but bounded on one edge, for a few feet, 
by a small patch of coarsely crystalline calcite which in the form of stringers 
also extends into the ad joining greenstone. Outcrops of magnetite are 
traceable eastward nearly continuously for a length of 25 feet and at inter­
vals for 35 feet farther to where t he magnetite is represented by an outcrop 
measuring 2 feet by 3 feet and bordered on two sides by a dark porphyritc. 
The magnetite appears to occupy an area with an elongated, oval outline 
striking east-southeast, a length of 60 feet, and a maximum breadth of 12 
feet . The body contains much garnet, in places amount in g to 50 per cent 
of t he whole. On the west side of the stream bed magnetite with garnet 
also outcrops and may belong to a continuation of the above-described body 
or may be the eastern en cl of another deposit. No other outcrops of 
magn etite \Yerc found in this general vicinity. 

The deposit, so far as known, is small and the iron content is low. 
The occurrence docs not appear to be of value as a source of iron ore. 

(10 c) Modoc Mineral Claim, Harriet Harbour, Moresby Island 

LOCATION 

The magnetite deposit on the l\Iocloc claim may be reached by the 
trai l which leads from the southwest angle of H arriet harbour, a long the 
clearing made for a proposed tram-line to the Copper Queen. The trail 
fo llows a nearly clue sout h course and 700 feet from the beach and at an 
elevation of 200 feet crosses a small stream coming from the west . The 
outcrops of magnetite on the l\fodoc claim arc situated 300 feet up the 
stream. 

GENERAL DESCRIPTION 

In the bed and banks of t he gully in which runs the stream referred 
to above, are exposures of fine-grained, dark, igneous rocks much fractured 
and cut by fine-grained, p orphyritic dykes. On the south bank in a small 
open ing is a patch, a few square feet in area, of pyritiferous magnetite with 
much admixecl rock matter. Twenty-five feet far ther upst ream is the 
eastern encl of a mineralized area 45 feet long and 10 to 15 feet broad. 
This is occupied by magnetite with masses of country J"ock, stringers of 
calcite, and much pyrite which in places over widths of a foot or so forms 
one-half of the materia l. In other parts very lit tle pyrite is present. 

No other mineralized outcrops were seen on the property. No body 
of iron ore of commercial quality or size is visible. 



36 

(10 d) Reco Mineral Claim, Harriet Harbour, Moresby Island 
LOCATION 

The min eral deposit on t he Reco claim may be reached by the trail 
whi ch leads from the southwcst angle of H arriet harbour along the clearing 
made for a prnposed tram-lin e to t he Copper Queen. The trail fo llows a 
nearly due south co urse and 1,900 feet from the beach and at an elevation 
of 300 feet crosses a small stream corning from the west. The outcrops of 
magnetite occur along the sid e of the stream depression fo r a short distance 
above the tra il crossing. 

GENERAL DESCRIPTIO 

For a distance of 200 feet east of the trail, magnetite, usually \\·ith very 
much pyrite and some chalcopyrite, is in termi ttent ly exposed on the banks 
of the gully of the stream referred to above. Most of the outcrops occur 
on the north bank where the magnetite and sulphides appear as flattened 
lent icular masses enclosed in shattered , fine-grained , dark vo lcanic rocks. 
The largest body appears to be 50 feet long, to dip at an angle of about 30 
degrees, and to have a maximum th ickn ess of 10 feet. On t he south bank 
of the gu J!y, magnetite with sul phid es is visible at two places. 

None of the exposed m in eral bodies is rich enough in iron or large 
enough to be of value as a source of iron ore. 

(10 e) Dingo Mineral Claim, Harriet Harbour, Moresby Island 
LOCATION AND HISTORY 

The mineral deposit on the Dingo claim may be reached by t he trail 
which leads from the southwest angle of H arriet harbour, along the clearing 
made for a proposed tram-lin e to t he Copper Queen. The trail fo llows a 
nearly due south course. At 1,100 yards from the beach and an elevation 
of 500 feet, a tra il leads westerly for 700 feet to t he mineral occurrence at 
an elevation of 800 feet. The occurrence is briefly described in the fo llow­
ing publications: 

]\[cConnell, R. G.: "Texada and l\[orcsby I slands"; Ceo!. Su rv., Canada, Sum. Rept. 1909, 
p, 78. 

Lindeman, E., and Bolton, L. L .: " Iron Ore Occurrences in C'annda"; ]\fi nes Branch, D ept. 
of l\Iincs, Canada, vol. 2, 1917, pp. 18-20. Conta ined information i" derived from the 
report by R. G. l\I cConnC'll. 

GENERAL DESCRIPTION 

The outcrops of magn eti te seem to belong to one body which strikes 
northwest and is boun ded by crystallin e limestone on the southwest and 
fine-grain ed igneous rocks on the northeast. The boundaries appear to be 
ve rt ical. Near the southcast encl the magnetite mass has a width of 15 
feet, but along the strike in a di stance of 40 feet decreases to a width of less 
than 5 feet. Beyond th is point t he deposit appears to continue fo r a further 
di tance of 25 feet in t he form of two diverging a nd taperin g tongue-like 
extensions 1to4 feet broad. The sou theast end of the body is not exposed 
and it is possible that the wid er part of the deposit may have a greater 
length than that assumed, namely 40 feet. But granting that the total 
length is even twice the exposed length the possible ore content is only a 
few thousand tons. The exposed ore is of comparatively uniform quality, 
low in sulphide and with a relatively small amount of gamet and other 
gangue materials. The contact with limestone is sharp , b ut with the igneous 
rocks it is less clearly defined with, in places at least, a border zone several 
feet wide largely formed of garnet, etc. 
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(10 f ) Magnet Claim, Harriet Harbour, Moresby Island 

(See Figure 4) 

LOCATION AND HISTORY 

Th e M agnet mineral cla im is sit uated 1,400 yards a li ttle west of 
south of the southwest angle of H arriet harbour, l\Ioresby isla nd. It lies 
at an elevat ion of 1,400 feet on the nor th slope of the ridge sep aratin g 
Harriet harbour from Huston inlet a nd may be reached by the trail whi ch 
fo ll ows t he nearly due south route of what was to have been a tram-line to 
the Copper Queen property . A li ttle above t he Korkin gs on lhis property 
a b ranch trail leads weste rly to the l\fagnet claim. 

6eolo /ea/ Surv"!,Y, Canada. 

F igure 4 . l\l ag netite depos it, Magnet r la i1n , H a rriet harbour, l\foresby isla nd , Qurrn Ch a rlotte 
i,; land s, B .C. :\ fagnct ite shown in so lid blac k ; Yolcanic rock. by erosscs; a nd drift­
co ,·e rcd areas a rc bla nk. 

The min eral claim is owned by J. S. l\IcMillin of Seatt le, Wahington, 
U.S.A. Shallow trenches, now in part fi ll ed in , have been dug across t he 
trend of the mineral deposit, some st rippin g performed, and a tunnel 22 
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feet long driven into the ore-body. The property has been referred to in 
the following articles under the name of Iron Mountain or 1\!Iagnct mineral 
claim. 

R obertson, W. F.: "Queen C harlotte I slands"; Ann. R ept., Minister of l\Iines, B.C., 1907, p. 
67. 

McConnell, R. G .: " Texada and Moresby I slands"; Geol. Surv., Canad a, Sum. R ept. 1909, 
p. 78. 

Lindeman, E., and Bolton, L. L.: "Iron Ore Occurrences in Canad a"; Mines B ranch , D ept. 
of ~'lin es, Canada, v ol. 2, 1917, pp. 18-20. Contained inforn1 ation has been cleri,·ecl from 
the a boYe quoted report by R. G. J\l cCon nell. 

GE 1 ERAL DESCRIPTION 

In th e immediate vicinity of the ore deposit on the Magnet claim the 
rocks are mainly fine-grain ed intrusives or cxtrusivcs, but on e outcrop of 
dark crystalline lim eston e was noted. Several hundred yards to the cast 
is the western edge of a large body of graniti c rocks. 

Th e ore-body consists mainly of magnetite, but with in places con­
siderable garnct ite and in cluded masses of country rock. It outcrops on 
a slope falling to the north and is exposed over a curving, band-like area 
350 feet long and with a maximum width of 75 feet . The mass strikes 
south erly and disappears beneath drift at both ends. At the so uthern end 
outcrops of country rock indi cate rather closely the limits of the ore-body 
in that direction, but at the north end there is a wide, drift-filled depression 
and noth in g to indicate how far the ore-body may extend northward 
beyond the last outcrops. At the north encl the magnetite outcrops on a 
slccn bluff rising 55 feeL in an horizontal distance of 30 feet. At the base 
of this bluff a tunnel bas heen driven 22 feet southward along the strike of 
th e ore-body. In th e tunnel, magnetite is exposed for a length of about 5 
feet from the portal, with mu ch sulphide at th e boundary between magne­
tite and the country rock which appears along the rest o[ t he tunnel length, 
is mu ch shattered , and is traversed by calcite veins. At the tunnel mouth , 
magnetite outcrops eastward for 20 feet to t he ])oundary of the body and 
for 12 l'eet to the west to where outcrops arc concealed. 

Along the st rike of t he body, 150 feet from t he t unnel entran ce, a 
t rench exposes the mass across nearly its full width. T owards the weste rn 
edge, over a width of more t han 30 feet , as exposed in the t rench, t he orc­
bocly is very largely of gam etite, but on the eastern side, magncl itc pre­
dominates. On the whole the ore-body at t he northern exposures is 
nearly so lid magn eli to, but towards t he south encl the magnetite content 
decreases and in places the material is not an iron ore. Disseminated 
sulphide is present everywh ere and is abundant in places a long or near the 
eastern margin of the magnetite mass where there are a lso masses of bancn 
country rock. 

The magnetite body has a faintly dcvclopccl, sheeted appearance 
and a well-defined parting, both clipping at a low angle to t he " ·est. Along 
the \Yestcrn side of the body the boundary is rarely visible, b ut in various 
places country rock is exposed close to the edge and at each place rises 
higher than the neighbouring outcrops of magnetite. Along the east side 
of the mass of ore, t he country rock " ·hcreYer exposed lies lower than the 
adjacent magnetite and in several places may be seen for a fe"· inches 
to pass beneath it, as also seems to be the case where the t unn el has been 
driven. Apparently the ore-body is tabular, and clips at a low angle to 
the westward. 
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:IIODE OF ORIGIN 

The supposed tabular form of the ore-body ancl its mineralogical 
composition , in which garnet plays so important a part, Frnggest that the 
mass is a replacement deposit . About 100 feet beyond the northernmost 
exposure of magnetite there is a small , isolated outcrop of crysta lline 
limestone. It is possible that the magn etite body has rep laced an extension 
of this limestone, together " ·ith adjacent parts of the fine-grainecl extrusive 
or intrusive volcanic rocks. 

ECONO:liIC COKSTDERATIONS 

The shape and attitude of the ore-body arc not clcfinitcl~, kno\\'n. It 
is apparent that the whole hod~- is not iron ore, but the available cxposm es 
arc not sufficient to permit the forming of a reliable estimate of t he pro­
portion of ore to 'rnstc material. In these circumstances the amount 
of iron ore certainly known to he present is comparativel~v triAing. 

A small amount of exploratory '"ork would yield evidence which would 
definitely indicate whether or not the ore-body is tabular , dipping to the 
\\·est. If , as is believed, this is the shape and attitude the possible iron 
ore content may be considerable. The relations exhibited at the north 
en cl of the outci·ops suggest that the floor of the ore-body cl ips \\'estwarcl 
at an angle not larger than 30 degrees and that the thickness of the cleposit 
is not greater t lrnn 25 or 30 feet. If, making allowances for a considerab le 
northwarcl extension of the body beneath the drift, it be assumed that 
t he higher grade ore occupies a length of 250 feet and has an average 
thickness of 2 ;) feet, then the ore content for each foot in depth along the 
plane of clip would be about 750 tons. The depth to ,,·hich the body 
may extend cannot he foreto ld , but may be no greater than the length 
at the surfaC"c , say 250 feet , and the ore content would he , in round numhers, 
175,000 tons. T hese figures arc no more than an indication of the possible 
order of magnitude of the ore-body, because the full length of the ore-body 
at the smfacc has not been disclosed, its form and attitude may on!~' be 
surmised, and the mode of distribution of ore \\·ithin the mineralized body 
is unknm1·n. 

(10 g) Jessie and Harriet Mining Claims, Harriet Harbour, 
Moresby Island 

(See Figure 5) 

LO CATION 

The outcrops of magnetite on the Jessie and Haniet mining claims 
occur along the old trail from J eel way on Hal'l'iet harbour to Ikeda hay 
and lie at elevations of 660 to 900 feet on the north-facing slope of a ridge 
a few hundred yards cast of ,,·here the trail crosses its summit. They 
may be reached by following for three-qum-ters of a mi le the new trail 
from Jeclway to Ikeda hay, to where the old trai l bramhes and leads uphill; 
the outcrnps occur at a farther distance of about one-quarter mile along 
the old trai I. 
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GENERAL DESCRIPTION 

On the summit of the ridge a few hundred feet north of the min eral 
occurrences on the Jessie and Harriet claims, arc outcrop. of crystalline 
limestone and dark , fine-grained , igneo us rocks with , perhaps, some altered 
shalcs. A short distance clown the north slope of the ridge, granoclioritc 
outcrops along the new trai l from J odway to Ikeda. Th e co ntact between 
the grani t ic rocks and the sediments and volcanics approximately follows 
the general com sc of the old trail and the occurrences of magnetite seem 
to be distributed along or very close to this contact, bu t rock outcrops 
arc very few in number in the immed iate vicinity of the minera lized area. 
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Figure 5. Magnetite outcrops , J ess ie and H arriet cla ims , H arriet ha rbour , J\foresby isla nd , Que0n 
C harloltc island s , D .C. M agnetitc outcrops are indicated by crosses and attached 
num bers (referred to in tex l) . Co nto ur interval, 40 feet. 

The known outcrops of magnetite arc t welve in number (S ee Figure 5) 
and ocrur 11·ithin a total length of 1,100 feet . :Most of them lie within 
100 feet of t he old trail. Nearly all arc small , a ll arc isolated , and in only 
one instance are the boundaries of the magn et ite bodies even partly 
indicated. The magnetite of nearly all the outcrops is very pure and 
carries little or no sulphide. 

The m ost " ·estcrly exposures of magnetite occur south of the old trail , 
a long a small gully. At this place at localit :v No. 1 (See Figure 5), 
125 feet soutlrn·est of the t rai l, a small stream falls over a ledge of grano-
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clioritc in contact with a mixture of magn etite and garnet cut by a dense 
dyke. The magnetitc-garnctitc is exposed over a \\·idth of 3 feet a nd for 
a length of 10 feet. Belo\\· this occurrence granodioritc i exposed at frequent 
in tervals a long t he course of t he stream. Above it are outcrops of a dark , 
: iliccous, altered sediment 01· volcanic rock and at a place 70 feet so uth 
of the trail at locality No. 2 is an outcrop about 15 feet long and a 
few feet 1riclc of in termixed magnetite and garnet. A thi rd small outcrnp of 
magnetite is Yisible 15 feet farther down stream. The two last-mrnlionr d 
outrrnps arc possibly part of one body having a length of at least 25 feet; its 
width may be considerably less. Fragments of magn etite occ m upstream for 
some 25 feet, but presumably are from some other, now concealed, source. 

One hundred and sixty feet cast, at locality No. 3, a small outcrop 
of magnetite occurs on the t rail and much loose magnetite is visible within 
a rad iu s of 15 feet . Eastward a long t he trail arc several outcrops of 
porphyritc and of granoclioritc and 380 feet to the ea t at locali ties -± and 
5, just north of t he trai l, magn etite has been exposed by stripping ove r a 
curving an'a 110 feet long with a maximum breadth of 15 feet . Fifty 
feet cast of locality 4, magn etite is exposed over an area of 4 feet by 8 feet 
at locality 6 on t he north side of the trai l. Twenty-five feet south, at locality 
7, stripping has sho\\·n the presence of nearly pure magnetite over a n area 
about 25 feet in di ameter. Thirty feet farther south , at locality , is a 
magnetite outcrop measming 4 feet by 6 feet, and 30 feet cast of this, at 
locality 9, magn etite is exposed over an area 10 feet in diameter. Very 
li ttle co un t ry rock is visib le at any of the magnetite exposures of locali ties 
4 to 9 1Yhich extend over a length of 175 feet with no intervening or 
nearby exposures of eit her rnck or ore. 

E ast of the above-ment ion ed outcrops, porphyri tc and granodiorite 
arc exposed at a few places on the hill-side. Three hundred and t1Yenty-fivc 
feet southcast of locality 6, a fimall outcrop of magnetite lies on the trail 
at loca lity 10. Uphill, 35 feet from this locality, magnetite outcrops at 
loca lity 11 over an irregular area 15 feet wide by 20 feet long. At the 
sout hcast and northeast a ngles of this outcrop, country rnck is v isible, but 
elsewhere t he m agnetite passes under drift . Country rnck is a lso v isib le 
20 feet northwest of the magn etite at locali ty 10 and possibly belongs to 
the same body as t he magn etite at locality 11. If the two occmrenccs arc 
part of one mass, now large ly concealed, it has a length of at least 50 
feet and a breadth at one place of 20 feet . 

Southeast a long the trail , at a distance of 110 feet from locality 10, 
beyond an exposure of a dense, igneous rnck , is an outcrop of magn etite 
measuring 2 feet by 2 feet. This is locality 12. 

E CONO:lllC CONSIDE RATIO NS 

The min eral bodies to " ·hich belong the various outcrops of magnetite 
or of magnetite, garnet , etc., have developed along or near the edge of a 
large body of granodior itc which invades a complex assemblage of sedi­
men ts and extrnsive and intrusive volcanic rocks. The magnetite bodies 
have replaced t he various t y pes of coun t ry rock, includin g t he granodioritc. 
Owing to the scarcity of natural outcrops a nd the small amount of mining 
work clone, the form and dimensions of the individua l magnetite deposits 
a rc unkno\rn a nd no inferences of any value regarding dimensions can be 
drawn save that a ll the individ ual ou tcrops do not belong to one continuous 
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body. It is probab le, as is known t o be the case at many other places, 
that the individual deposits arc irregular in form and composition. The 
outcrops of localities 1, 2, 3, and 12 belong to as many distinct bodies of 
quite unknown dimensions. The outcrops at localities 10 and 11 may 
belong to one mass at least 50 feet long and in part 20 feet wide. The 
outcrops of localities L1 to 9 inclusive may all b elong to one deposit at 
least 17 5 feet long and in part -±0 feet wide, hut it is perhaps more probable 
that t wo or more distinct bodies are represented by these outcrops . 

The present "showings" may be quite deceptive. Trenching, strippin g, 
and underground explorat ion might prove that the individu al bodies were 
comparatively small and the available ore reserves insignificant. A small 
amount of surface work would indicate whether or not any underground 
explorations were wanantcd. If the central group of exposures should 
prove to belong to one body of ore it is possible t hat several hundred 
thousand tons might be present. 

(10 h ) Plunger Mineral Claim, Huston Inlet, Moresby Island 

The Plunger claim, O\vned by Mr. I. Thompson of J edway, is on the 
south side of the vnJlcy extendin g eastward from the southcast angle of 
Huston inlet. It may be reached by following the trail eastward from 
Huston inlet up the main valley for a distance of li miles to where at an 
elevation of about 220 feet a faintly marked trail leads southcastward . 
The brnn ch trail is about 400 yards long and ends at a cabin at an elevation 
of 580 feet. 

R ock outcrops are not numerous in the general v icinity of the claim, 
but apparent ly the strata consist of fine-grained, dark intrusive and ex­
t rusive volcanic rocks with dark limestone and probably other sediments, 
cut by light and dark coloured dykes and by bodies of granite. Along 
the branch trail leadin g to the cabin on the claim, are several small expo­
sures of highl~v altered rock, in part garnetite, impregnat ed with magn etite 
a nd various sulphides including chalcopyritc. South of t he cabin , at 
elevations of 680 to 820 feet and at a distance of about 300 feet, is an area 
500 feet long by 50 to 200 feet broad in which arc a number of exposures of 
highly altered rock varying from nearly pure garnetitc to nearly pure 
magnetite or magn etite with mu ch sul phide . Some of these outcrops 
arc 50 to 7 5 feet long, but none is wider than 25 feet. Now here is there 
visible any body of iron ore. 

A fe w yards north of the cabin , magnetite with varying amounts of 
garnet and other silicates, but accompanied by comparatively little sulphide, 
outcrops over an area about 80 feet long and 25 feet broad. The outcrops 
arc on the face of, and at the very top of, a steep drop to the south. The 
magnetite is displayed through a vertical height of about 60 feet. The 
enclosing rocks where exposed are grnnite considerably altered close to the 
magnetite body. Drift and talus conceal much of the min eral deposit, 
so that its extent a nd general charaeter arc unknown , but the distribution 
of the various outcrops indicates that in h orizontal cross-section t he magne­
tite body is not more than 100 feet long and that its greatest width is not 
more than -±5 feet. Its vertical extent, beyond the known fact that it 
outcrops through a height of 60 feet, is unknown . The exposures in part 
arc of fairly pmc magnetite, but are mainly of magnetite aclmixecl with 
much garnctitc and partly replaced country rock and in places su lphides 
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are abun dant. There is noth ing indicating that the body extends more 
than a fe" · feet below the lo\\'cst outcrop and it is possible that the mass 
has an attitude more nearly horizontal than vertical, that it lies along the 
irregular upper surface of a granite body at its contact with overlying 
volcanic and sedimentary rocks, such as arc displayed at higher elevations 
on the mountain slopes several hundred feet to the south. \Vhether t he 
mineral body has a Yerticn,l or more nearly horizontal attitude, the supply 
of iron ore present is prolmbly not very great. If the mass is pipe-like, 
extends in a vertical direction , and has the assumed cross-section of 30,000 
square feet, the ore supply above the lowest exposure can scarcely much 
exceed 10,000 or 15,000 tons. For every 100 feet that the body may 
extend below the lowest outcrop, the content would increase by no more 
than 35,000 tons. If the mass is lens-like and has an approximately 
horizontal attitude, the total content might not exceed 25,000 ton . 

(10 i) Ida Mineral Claim, Huston Inlet, Moresby Island 

The Ida claim, owned by J. S. Mc1VIillin of Seattle, Washington, 
U.S.A. , is on the south side of and near the head of the valley which con­
tinues in an easterly direction, a large bay in the southcast angle of Huston 
inlet. The claim may he rca,chcd from Huston in let by following the trai l 
up the main valley to where, about lt miles from Huston inlet, the trail 
reaches the summit of a divide and is joined by a trail from Jedway. The 
Id a claim is crossed by the trail to Jodway at about 600 yards to the cast, 
where at an elevation of 800 feet a small stream crosses the trail. On the 
cast side of the stream and close to the trail, strippings and natural out­
crops expose a mineralized zone striking ca,st of north, and stretching 
upwards along the axis of a low, narrow ridge on the mountain side. 

The mineralized zone is intermittently exposed over a length of 140 
feet with no signs of ending in either direction. The exposed width varies 
from 10 feet to 40 feet, narrowing northcastcrly. Rock outcrops arc very 
few in the immediate v icinity of the mineralized body a,nd its limits cannot 
he defined. Some neighbouring exposures arc of medium-grain ed diorite 
and granodioritc, and it is possible that the mineral-bearing body has been 
developed in such rock. Porphyritic dyke cut the mincralir.ccl area. 

The minernlizccl zone is largely compo ·eel of greenish garnet, with some 
calcite and other minerals ancl masses of partly replaced country rock. 
In places little or no magn etite is present , hut a part of the zone with a 
maximum ,,·idth of 12 feet ancl lying toward the southeast edge is rich in 
magn etite. This part Yaric from nearly pure magnetite both finely 
granular and <'Oarscly cr)"stalli nc, to a grnnubr intcrmixtmc of magnetite 
and garnet with irregular patches of nearly pmc gar net. Very little 
sulphide is present. ~ o large continuous hody of magnetite is exposed 
and the con:-;tantly varying nature of the exposed part of the mass docs 
not encourage a belief that any body of iron ore is present. 

(10 j ) Hercules Mineral Claim, Huston Inlet, Moresby Island 

The Hercules claim is owned by J . S. McMillin of Seattle, \Vashin gton, 
U.S.A. It is on the slopes on the south side of the valley which is an east­
ward extension of a large lmy in the southeast angle of Huston inlet. A 
trail from Huston inlet rnn s cast up the main valley and to the summit of a 
low divide at its head where a branch trai l run s northward to Jodway. 

17135--4 
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From Huston inlet to the junction of the two trails is about lt miles . At 
a farther distance of 550 yards along the trail to J cdway, a branch trai l 
leads eastward up the mountain side and in a distance of 500 yards and at 
an elevation of 1,100 feet ends at the workings on the H ercules claim. 
These consist of two tunnels, one 23 feet long and the other 12 feet long, 
and several trenches and strippings on a steep slope faci ng south and 
broken by several nanow gullies. 

The prospecting work has been done within a mineralized area which 
extends for 150 feet east and west along the slope, has a breadth of 80 feet, 
and is visible through a vertical height of 70 feet. This general area is 
only partly exposed and its extent may be somewhat greater than the 
above figures indicate. It is traversed by a few , dense, un altered dykes 
and has been at least partly developed in cliorite or granoclioritc. It is 
formed mainly of greenish gamctitc with a varying quantity of magnetite, 
and, locally, considerable coarse calcite, some quartz , and a little pyrite 
and chalcopyrite. In places magnetite is scarce, in other parts it occurs 
in streaks and patches, and in several places is fairly evenly disseminated 
and forms about one-half of the mineralized matter. The material richer in 
magnetite forms two areas the larger of which measure 20 feet by 60 feet, 
but for the most part contain s too much ganguc to be considered iron ore. 
Even if the larger of the two areas were pure magn etite, the probable amount 
of ore present would not exceed 10,000 or 15,000 tons . 

(10 k) Thunder Mineral Claim Group, Collison Bay, 
Moresby Island 

(See Figure 6) 

Th e Thunder group consists of the Thunder, Spade Flush, and Sadie 
mineral claim11, owned jointly by J. S. MclVIillin of Seattle and I. Thomp­
son of Jcchrny. Th ey lie on the northwest slopes of the valley whi ch 
extends southwcst from Collison bay. A trail from the bay leads to the 
entran ce of a tunnel on the Thunder claim at an elevation of 600 feet, 
the Sadie and Spade Flush claims lie northwcst at a higher elevation. 
The Thunder claim has been clcvclopccl as a copper prospect a nd no mass 
of iron ore more than a few feet square has been found on it. ?.Iagnetitc 
in considerable amounts occurs on both the Spade Flush a nd Sadie, but 
beyond a small amount of strippin g and a few shallow trenches no pros­
pectin g work has been done on the magnetite bodies. 

In the general neighbourhood of the claims, the country rocks are 
poorly exposed. The few outcrops indicate that the strata consist mainly 
of dark, fine-grain ed intrnsivc rocks with assoc iated masses of limest one. 
Fine-grained rock types of variou s kinds are numerous and there arc dykes or 
relatively small bodies of intrusive granodioritc and diorite. The outcrops 
of magn etite are confined to two areas, each of which lies at an elevation 
of 1,000 feet on lo"·, spur-like projections on the mountain side. The t wo 
areas arc separated by a shallow, drift-covered deprc sion 800 feet broad. 

The magnetite outcrops on the Sadie claim occur in four groups (See 
Figure 6) on the opposite slopes of a gully 1,300 feet west-southwcst of the 
tunnel entrance on the Thunder claim. At locality 1 (See Figure 6) 
magnetite is exposed over an area 45 feet by 15 feet. At one encl of the 
outcrop consid erable sulphide is present. The rest of the showing consists 
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of vaguely defined masses, a few feet in diameter, of nearly pure magnetite 
speckled wi th small grains of garnet, of other masses as large and larger , 
mainly of garnet or of garnet and magnetite in various proportion.:, and 
of occasion al small areas of par tly unrcplacecl rock . Twenty-five feet 
" ·est of the edge of this outcrop is a group of five smaller outcrops lying 
within an area 50 feet long by 15 feet wide. These smaller outcrops 
ind ividually carry less than 35 per cent magnetite. They, 'v ith the zed 
described , comparative ly large outcrop , may belong to a single min eralifirst 

Fiµ;urc G. ) faµ;n c lilc occur rences, Thunder ela irn s, C'ol li,on bay, )! o rcsb~· island , Queen Char­
lotte islands, B.C'. :Magnetite occur rences a rc indicated by crosses a nd aLLaehed num­
bers (refe rred to in tcxl) . 

area mcasmin g not lrss than 65 feet by 50 feet. Rock outcrops a re few)n 
the immed iate v icini ty. 8ixt:v feet west of the \\·estcrnmost mineralized 
outcrop are exposures of dark , fine-grained , igneous rocks and 70 feet cast, 
on the bank: of a gu lly, are outcrops of grey, crystalline limestone. A 
small amoun t of t renchin g 'mule! suffice to indicate the size of the mineral­
ized area or areas and might give somr ind icat ion of the attitude of the 
minerali zed body or bodies. It is possible that the garnet itc-magnetite 
form s one or more bodies in clin ed at comparatively low a ngles. Though 
the total amount of magnetite may be large, t hr magnetite in the v isible 
parts of the mineralized area is not concentrated in large masses. 

On e hundred fecL cast and 25 feet lower t han the above-described 
occ urrence there is, at locali ty 2, an exposure of nearly pure mag­
netite 35 feet long by 5 to 15 feet wide. Only a small amoun t of garnet is 
prcscn t. Close to the southwest encl is a small outcrop of grey, crystalline 
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limestone. A large grouprof limestone outcrops lie a short distance 
north of the east encl of th(magnctitc showing and it seems probable that 
the body of magn etite has deve loped along t he soutbeast edge of a lime­
sLonc mass which may clip to the we t at rather low a ngles. 

A few yards northeast of the two above-described occurrences of 
magnetite and garnctitc is a gully on whose western bank is t he larger 
outcrop of crystallin e lim esto ne already twice referred to . In t he bed of 
t he gully arc loose blocks of nearly pure magn etite . A shor t distance 
downhill, fine-grained, dark , igneous rock is exposed and the same is visible 
in several places on t he east bank of t he gully. It is possible t hat the 
mineralized horizon of locali ty 2 an d pcrhap also of locali ty l, extends 
north,rnrcl to the gully and has furnished the loose masses of magnetite 
t here displayed. 

One hundred a nd fif ty feet north of locali t:v 2, nearly pm c 
magnetite is exposed in several outcrops at locali ty 3, a long a 
nearly clue north co urse 60 feet long. The largest individu al outcrop is 
about 10 feet in di ameter. A few yards so uth of the so uthernm ost mag­
netite out crop are outcrops of an igneous rock, possibly a dyke; but no 
other ou tcrops occm in the immediate vicinity an d there is nothing to 
indicate the possible size of t he minerali zed area save t hat, as at the other 
localities, the trend of t he outcrops is north and south as if this was t he 
direction of t he longer axis. 

Twcnty-fiye feet cast of locali ty 3 arc four outcrops, t he largest 
about 10 feet in diameter, of nearly pure magnetite . This is locali ty 
4. The four outcrops lie within an area 80 feet in diameter. To t he 
northcast and nor th 50 to 100 feet away are several exposures of finc­
grained igneous rocks and one of crystalline limestone, but otherwise there 
is nothing to indicate whether t he outcrops of magneti te at locality 
4 belong to one or more bodies nor what the size and general character of 
t he body or bodies may be. 

At locali ties 3 a nd 4 are several small outcrops of garn ctitc. The 
garnetite tends to disintegrate, so t hat at t he surface areas rich in mag­
netite stand out in relief, whereas t he lower grade matter forms depressions 
whi ch tend to he drift fill ed ; t herefore, it is possible that t he isolated out­
crops of both locali ties belong to one general minerali zed area, largely 
formed of garnet. 

The outcrops of magn etite on the Spade Flush claim li e 900 feet 
northcast of those on the Sadie claim and arc separated from t hem by a 
wide, shallow, drift-covered depression. The outcrops on the Spade Flush 
occur on t he tops and sides of t hree knolls. At locality 5, garnctiLc 
and magnetite arc displayed over an irregular area 80 fret long with a maxi­
mum bread th of 35 feet. The outcrops fo rm t he sout hwcst and nor theast 
faces and the top of the southeast encl of a knoll about 30 feet high. The 
exposures on t he southwcst face terminate at a dark dyke at the foot of 
t he slope. On t his southwest face t he material is largely garnet, b ut on 
t he northcast face there is an outcrop measuring about 20 feet by 15 feet 
of nearly pure magnetite. This mass lies within t he general a rea of garnet 
a nd intermixed garnet and magneti te . The extent of th is area is unknown, 
for rock outcrops are few. It presum ably docs not extend to t he south 
more than a few yards beyond t he exposures of t he dyke rock at t he south 
foot of t he kn oll ; it may continue some considerable distance cast and 
west. 
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Northeast of locality 5, commencin g at a distance of 150 feet, mag­
netite a nd garnetite outcrop at three locali ties, 6, 7, and 8, in a 
distance of 200 feet. These outcrops arc on t he si des of two knolls separated 
from one a nother by a shallow gully. At locali ty 6, the southwestcrnm ost 
of t he three, in a length of 30 feet, are two small outc rops, one of garnctite, 
t he other largely of magnetite jn co ntact on one edge with highly altered, 
fin e-grained, ignco u · rock a nd on the other edge with a dyke. Immediately 
northcast of the gamet itc cxposm c is a large outcrop of fine-grai ned 
intrusives. Brlow t his outcrop and 30 feet away on the slope of a gully, 
magnetite is exposed at locality 7 for a length of 50 feet in a north-south 
direct ion and \\·ith a maximum breadth of 10 feet . At t he south end t he 
magnclitc body scems ·to terminate against an area of fine-grained in l rusivc 
rocks. The norLh end is not limited by any rock outcrops. Across the 
gu lly from locality 7, JOO feet to t he north east, js locali ty 8 where several 
isolated ouLcrops of magnetite occur ove r a length of 40 feet and breadth 
of 10 feet. 

ECONOMI C CONSIDEilATIONS 

The min erali zed areas described above present the general characters 
exh ibi ted h )r many "contact-metamorphic" deposits of the coast region of 
British Columbi a . U ncloubtcclly t hey have formed by replac ing co untry 
rock near intrusive grani tic bodies wi th which t hey a rc assoc iated in origin , 
a lthough only one small out crop of granite was seen. Such deposits arc 
characterist ically irregula r in form and of variab le composition. On t he 
Sad ie a nd Spade Flush claims t he exposures are no t suffi cient to dete rmin e 
the out lines of t he in d ividual bodies of garnet ite a nd magnet ite. At the 
two general localities the tendency for the individual mineralized out crops 
a nd groups of outcrops to be elongated along a northerly clircclion is 
prominent a nd sugges ts that t he maj or axes of each mineralized occurrence 
also strike northward. An impression was also received that the mineral 
bod ies clip at comparatively low a ngl es northwcst into t he hill-side. The 
individu al deposits may be of t he nature of flattened lenses, perhaps in no 
case th icker t han 30 feet . The exposures at localities l and 2 in a ll prob­
ability helong to t \\·o di sLinct bodies. The outcrops of localities 3 and 4 
may belong to one body, although i t seems more likely that the)· represent 
brn distinct masses. The out crops at locali ties 5, 6, 7, a nd 8 appear to 
belong to as many distin ct bodies and the slight available eviden ce seems 
t o indicate Lhat bodies 6 and 7 arc small. 

A comparatively small amoun t of surface work would be sufficient 
to indicate the t rue surface dimensions of any one of the mineral bodies. 
1'\ o reliable estimate of the iron ore content could be formed un t il some 
unclcrgrouncl work had been performed . A co nsiderab le proportion of 
the present outcrops is of garn et accompanied by comparatively small 
amounts of magnetite. The iron ore apparently tends to form masses of 
nearly pmc magnetite within the garnetitc areas . The number of these 
masses and their individu al sizes cann ot he dete rmined from the present 
outcrops. The amount of magnetite p resent in t he various hodics m ust 
be considerable, but it is possible that cxplorator)' \\'Ork would show that 
it was largely in the form of comparatively small masses so distributed t hat 
minin g would not be profitable. 
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(10 1) Adonis Mineral Claim, Ikeda Bay, Moresby Island 

The Adonis claim is crossed at an elevation of -100 feet by the trail 
from Ikeda hay to Jodway. The outcrops of magnetite arc about l ~ 
miles from Ikeda bay by the trai l, commence 20 feet south of the trail , 
and extend south,rnrd, uphill, over a length of 175 feet along a nearly 
straigh t course. The difference in elevation between the lowest and 
highest outcrops is 85 feet. The magn etite as indicated by a series cf 
natural and artificial exposlll'es, occurs in a sharply defined , dyke-like 
body dipping westerly at a high angle and lying in dark porphyritcs such 
as elsewhere are associated with the Triassic strata. \ \There exposures of 
the magnetite arc lacking, its existence is indicated by a low, narrow 
ridge and there can be no doubt that the magnetite body is at least 175 
feet long. The width of the body varies between 5 feet a nd 7 feet, except 
towards the south encl of the line of outcrops where, possibly, it dcereases 
to 2 or 3 feet. The magnetite for the most part is very fine grained 
and nearly free from implll'ities. In places a litt le pyrite is present and 
small amounts of quartz , garnet, etc . At one outcrop the magnetite body 
along one edge seemed to quickly shade into the adjoining porphyritc 
and presumably the whole deposit is of the nature of a rcplctccmont. 

Unless the magnetite b ody widen s greatly " ·ith depth or is much 
longer tlrnn the exposures indicate, the amount of iron ore present cannot 
be very largo. It is pm;siblc that the higher and apparently na1TO\Yer 
parts of the ni.ass do not represent the end of th e body along the strike 
but along et vertical direction . They may belong to the upper part of 
the ma··. It is reasonable to assume t hat at least 4,000 tons of iron ore 
is present above the level of the lowest outcrop . Below that level tt body 
with an average thickness of 5 feet and length of 200 feet would contain 
10,000 to 15,000 tons for every 100 feet in depth. 

(10 m ) Chrysanthemum Group, Ikeda Bay, Moresby Island 
(See Figlll'c 7) 

LOCATION AND HISTORY 

The Chrysanthemum group of mineral claims is o\\·necl by A \\"aya, 
lkocla, and Company, of Yancouvcr. The claims lie on the north face of the 
ridge ri sing from the south shore of Ikeda bay. A trai l leaves the shore 
of the bay about one-half mile from its head and after ascending to an 
elevation of about 450 feet , passes close to the principal outcrops of mag­
netite about one-quarter mile from the shore. 

The magn etite deposits have been rcfcJ'l'cd to in the following reports . 
Robertson, W. F.: "Queen Charlo tte I slands"; Ann. R ept., Minister of Mines, B.C ., 1907, 

pp. 64-65 . 
:lfcConnell , R . G.: " T exada and l\[orcsby I slands" ; Ceo!. Surv. , Canada, Sum . Rcpt. 1909 

p. 77. 
DESCRIPTION OF ORE OCCURRENCES 

The exposures of magnetite are disposed in several groups in an a rea 
about 700 feet long in an east-\\"C ·t direction by 450 feet broad , on the 
north-facing slope of the ridge bordering the south side of Ikeda bay . 
V cry few rock exposures occlll' within the area. Those visible arc mainly 
of porphyritos eut hy dark, fine-grained. dykes. Crystalline limestone 
occurs in several localities and there arc several exposures of granoclioritc. 
The porphyritc and limestone arc presumably of Triassic age. The grnn-
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odioritc is of late Jurassic or early Cretaceous age. The magnetite bodies 
arc replacement bodies doubtless associated in origin with the granodioritc 
which occupies large areas in neighbouring parts of Moresby island. 

The largest single outcrop of magnetite occurs at the cast encl of 
the area and lie. along the steep cast face of a small spur (See Figure 7) . 
The magnetite outcrops over a length of 100 feet with a maximum breadth 
of 30 feet and is displayed through a vertical height of 30 feet. At the north 
end of the outcrop, the magnetite body terminates against a dark porphy­
ritc. Its southcm limit is not closely defined, but apparently lies within 
40 feet of the south end of the outcrop, for at that distance south is an 
exposure of country rock. The west boundary of the outcrop is against 
drift and no outcrops occm for a considerable distance " ·est. On the 
cast edge of the outcrop a cave runs " ·est into the bluff for 38 feet. The 
floor of the cave is mainly grey crystalline limestone and the roof magnetite, 
but the bark of t he cave is in a dyke rock and limestone appears at t"·o 
places in the roof in masses dippi11g \\·estcrly at an angle of 30 degrees. 
The outcrops of magnetite vary from such as arc nearly pure magnetite 
to others largely of garnet and other silicates, or of only partly replaced 
porphyritc. The mass h as t he appearance of being a lens-shaped body 
dipping westerly in to the spur at a comparatively low angle. Its maximum 
t hickness appears to be not over 30 feet and its length can scarcely exceed 
125 feet. 

Two hun ched and fifty feet west, in a broad h ollow, arc t\\·o small 
outcrops of magnetite 10 feet apart. The larger outcrop is ahout 2 feet 
high , 10 feet long, and 1 foot ])l'oad. The smaller consists of a square 
foot or so of magnetite exposed beneath a small face of porphyrite. Fifty 
feet to t he northwcst is a large exposure of porphyritc. No other out­
crops of rock or ore occur nearby. The relations exhibited at the smal ler 
outcrop suggest that t he magnetite body clips westerly. No certain indi­
cations of its size arc apparent. 

A few yards west of t he above-mentioned outcrops a narrow, spur­
likc ridge runs north and at its north end arc three exposures of magnet ite, 
the largest of which is 35 feet long by 20 feet broad. The three outcrops 
lie close together and presumably arc part of one mass at least GO feet long. 
In places the magnetite is exposed through vertical heights of 10 to 12 
feet an d on the whole carries very little impurities. The nortlrn·cstcrn 
edge of the outcrops is close to the boundary of the magnetite , for within 
a few feet arc exposures of granodioritc or dioritc which is also exposed 
lower down the northwcstcm and northern slopes. The magnetite body 
has the general appearance of overlying the granitic rocks, presumably 
at t heir contact with the porphyritcs. The magnetite body may be of 
the nature of a comparatively thin lens clipping northwards. 

Higher up the slope 125 feet south and on the axis of t he same 8mall 
spur at the end of " ·hich occurs the abovc-clcscribccl magnetite body, 
is an cxposme of magnetite 45 feet long and in part 20 feet wide. The 
iron ore is exposed th rough vertical heights of 5 to 15 feet and is compara­
tive ly free from sili cates. A few yards a\Yay 10\YCr clown on the \\·estcrn 
slope arc exposures of dark porphyritc. The magnetite body probably 
is lens-shaped, is not more than 20 feet thi ck , is not steeply inclined, and 
rests on porphyritc. 8outhwarcl , higher on the hill-side, in a distance 
of 45 feet, arc two small outerops of magnetite. They may belong to another 
body of magnetite. 



51 

To the west in a clist:lnce of 160 feet arc three small exposures of magn e­
tite. The two easternmost outcrop· arc 25 feet apart and immediately 
below them arc large outcrops of dark porphyritc. The magnetite is mixed 
with mu ch garnet, etc., and the outcrops arc so small as to suggest that 
the min eralized hody is only a few feet thick. The \\·cstcrnmost of the three 
exposures is 15 feet long and several feet broad and high. It is partly 
bordered hy porphyritc ])cncath which it seems to clip. 

Another group of magnetite outcrops occurs in the southwest part of 
the area, 175 feet south-southwest of t he last-described outcrop and llO 
feet above it . This group is displayed OYCr a length of 75 feet along the 
slope and over a breadth of 15 feet. The individual outcrops occur almost 
in line with one another, each outcrop is le ·s than 5 feet broad, and out­
crops of porphyriLc occur below them a few feet clown the slope. The 
size, outlines, and relative positions of the magnetite outcrops suggest 
that they all ])clong to one comparatively thin body, perhaps 100 feet 
long, which rests on porphyritc but may be steeply inclined . 

ECONOMIC CONSIDERATION S 

Each of the larger outcrops of magnetite present~ some evidence of 
belonging to comparatively thin, elongated, len s-like bodies cl ipping in 
various directions and at comparatively low angles. The smaller outcrops 
possibly belong to sma ller bodies with the same general habit. If the 
form of the ore-bodies is such as has been suggested the amount of ore 
prcsc nt is not very large, perh aps in no single case exceed ing 25,000 tons 
and combined not exceeding 75,000 tons. 

(10 n ) Various Mineral Properties in the General Vicinity of Harriet 
Harbour, Huston Inlet, etc., Moresby Island 

Other mineral properties, such as the Copper Quee n a nd Hope, were 
irwestigatcd, but found to show on ly relatively small outcrops of magnetite 
with mu ch admixed iron and copper sulphides and vario us silicaLcs. Such 
deposits arc not iron ore-hocl ics. The amount of magnetite visibl e in 
some cases is impressive at first inspect ion , but close r ex~uninaLion shows 
that the magnetite is patchy in di sLribu tion and that the single aggrega­
tions arc on ly a few yards in diameter and are ::;clclom or even cornpar­
tiYely pure magn etite. 

BELLA COOLA MINING DIVISION 

(11 ) Dean Channel 
(See Figure 8) 

LO CATION 

A magnetite deposit occ urs close to the northwe. t shore of D ean 
channel about halfway between the head of the channel and the entran ce 
to Labouchcr channel. The position of the deposit is indicated by a small 
wharf on the nor-Lh side of a shallow indentation of the coast. The deposit 
has been known for some years and it has been stated that some 1,200 tons 
of ore have been shipped to Scattlc. 1 The occurrence has been briefly 

1 Clothier, G. A.: Ann . llept . , Minister of )lines, B.C., 1919, p. SG. 
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described by Dolmage1 " ·hose map of the region in dicates that t he upper 
part of Dean chann el is largely bordered by basic schists and gneisses 
lying in a nd penetrated by diorite which in t his region composes the greater 
part of th e Coast R ange batho li th. 

Mineral/zed areas w/th 
much magnet/le 

Mineral/zed areas w/th 
//ttle ma,Snet/te 

~ O/orde 

~ Green sch/s ts 

D Ord't 

Geolo 1cal 5urv~, Canada. 

. /\ 
> I' 

v \ 

200 

Scale or reet 
10~0~~~5~0~~~~0~~~~~~/00 ~ 

Figure 8. ~I ngn~t i tc d epos it , northwcst shore of D ean cha nnel, Coast dist ri ct, B.C'. 

DESCRIPTION OF T ILE ORE OCCURUENCES 

The magnet ite outcrops occur within a few hundred feet of the shore 
a nd lie on a steep mountain slope, in a n a rea of dark green, chlorit ic 
schisls whi ch appear to form an irregular ha nd , several hundred feet broad 
that ex lends in land along a general northerly comse (See Figme 8) . 

t Dolmngc, Y.: "Co::i.st and Islands of Bri tish Columbia between Durke and Douglas Channel::;;" Cool. Hun '. r 
Canada , ~um. Jlcpl. 192:l, pt. A, p. 40 . 
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The band of schist lies bcL\\·ccn in t ru sive bodies of sheared dioritc whi ch 
on t he eastern side occurs over a wid t h of not less than several hundred 
yards. At Lhc eashore, 200 feet below and 250 feet away from the mineral­
ized area, t he schist band has a wid th of about 300 feet, b ut a considerab le 
breadth on both sides of t he band consists of disrup Lcd masses of schist 
wi th intermingled bodies of sheared diori te. 

The min eralized a rea li es in the western pa rt of the schist band a nd is 
part ly exposed OYC r an oval area 275 feet long an d 100 feet broad where 
widest. Though the mi ncra li icd a rea is on a steep, in part cl iff-li ke , slope, 
bedrock is largely concealed by natural talus materia l and by \Yastc rock 
from quarry in g operat ions that have been cond ucted on the iron ore deposit. 
As the accom11anying plan (Figure 8) indicates, t he full extent of the 
m in era lized area is not exposed. Along its \\·cstern edge arc exposures 
of sheared cl iori te and on i ts eastern border a rc outcrops of u nmi ncralizcd 
green . chist. The larger part of the exposed min eralized area consists of 
(in addit ion to masses of un altered schist) areas of the schist traversed by 
vein-li ke and more irregular bodies of quartz and of quartz verging on 
pegmatite. The schists are imp regnated with epidotc in fi lms, streaks, 
a nd larger areas, in places t he rock has been converted into a dense garnet­
itc form in g patches up to seve ral feet in diameter, and here and Lhcrc 
arc band-l ike and irregular aggregations of magnetite. Towards the 
north encl of the mineralized area arc exposures in whi ch quartz occurs in 
masses 3 to 4 feet 11·id c and separated by several feet of schist seamed 
with magnetite. In the same general neighbourh ood the schist , ove r 
breadths of 10 to 15 feet , is traversed by closely spaced scams of magnetite 

. varyino· in width up to several in ches. 
Along the eastern side of the min eralized zone arc two areas in which 

magnetite is more abund ant. The two areas poss ibly a rc parL of one 
iron-ore rich zone, but are now separated by a st retch covered by waste 
rock a nd talus. At Lhc southern en cl of the fio ulhc rn and lower of Lhesc 
two areas there has been exposed a body of magnetite 15 feet long with 
a maximum width of 4 feet. At Lh c norLh encl or the area, in the face or 
an open-cut, magnetite occurs in irregular masses up to 6 feet in diameter, 
whi ch lie in a vertical zone 5 to 10 feet wide at the bottom , hu L narrow­
ing upwards in a few feet to a width of a foot or so. The neighbouring 
rocks along the west wall of the cut form a confused asscmhlagc of var­
iously a ltered schist, in part rich in ep id ote, in pa rt changed to garnct itc, 
with irregu lar masses and patches of magnetite and traversed by ve ins 
of quartz and pegmatitic quartz in places holding biotitc crystals. The 
masfics of magnet ite, here as elsewhere in the mineralized areas , arc fin e­
graincd, almost dense. and fo rm masses of nearly pure iron ore or may have 
a streaked or banded appearance clu e to the pn'sc nce of quart z a nd of 
on ly partly replaced country rock. The iron ore is usually associated 
with some ga rn ct itc carrying st reaks of magnctiLc. 

The main body of iron ore is exposed a few yards to the northward and 
at a higher leve l. It occ urs in a nearly ve rti cal quarry face, 20 to 30 feet 
high, and on the steeply incl ined floor of a rock-cut running from the 
top of the quarry face into the hill-side. It was not prncLicablc to examine 
th is cut. The quarry face has a wid th of about 40 feet, the floor i of made 
ground . At the western encl of th e quarry face, ore shows along the base 
and continues eastward fo r 30 feet . The mass in places rises to a height 
of 6 feet and appears lo dip into th e hill at a high angle; its width may be 
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6 feet and it consists largely of pure, fin e-grained magnetite, but with 
considerable gametite in places along one or both sides. At the eastern 
encl of the ore ma ·s a body of magnetite rises vertically in t he quarry 
face, it widens upwards from 1 foot to 4 feet , and a branch from it extends 
west along the rock face and about 20 feet above the quarry floor. A 
second branch runs easterly for a few feet and apparently rises to t he 
top of the quarry face and extei1ds upwards along the floor of the inclined 
cutting. In t he high er rock cut, the ore, with some interruptions, has a 
length of 40 feet and an average estimated wid th of 10 feet . Uphill t his 
band of ore seems to encl suddenly , but like the other masses may continue 
beneath the rock cover. 

:.\'!ODE OF ORIGIN 

The deposits belong to the contact-metamorphic clas . The ore, in 
part at least, has replaced the country rock , as is indicated in places by its 
banded structure with films and narrow streaks and layers of partly 
replaced schist. But i t may be that parts of the ore masses are more 
nearly like veins, for the bodies of magnetite tend to occur in comparatively 
narrow fo rms striking and dipping in various direc tions. Some of the 
vein quartz appear. to be older than the magn etite, but mu ch is younge r. 
Presumably the ore is associated in origin with the nearby diorite. 

ECONO?.!IC CONSIDERATION S 

Though a considerable amount of irnn ore is visible and the ore appe:irs 
to he of high quality free from a ny visible sulphides, yet the individual orc­
boclics arc comparatively small in cross-section and arc cparated from 
one another by wide areas of banen rock. The mineralized area is limited 
in width ; its length is less definitely known , hut apparently it must encl 
before reaching the shore. Nothing was observed which would indicate 
that larger ore-bodies arc likely to occur either along the strike or at some 
depth beneath the present surface. In several instances the band-like 
ore-bodies were observed to end abrnptly along their st rike and, lacking 
evidence to the co ntrary, it is presumed they encl as ahrnptly along the 
dip . . 

(12) Evans Arm, King Island 
.Source of I nformation. C'lothi cr, A.: "Korth -western Distr ict (?'fo. l )"; Ann . R cpt., flli ni"tc r of 

:.\lines, B.C., 1918, p. 37. 

GENEHAL DESCHIP'l'lON 

TO\rnrds the head of Evans arm, on King island, a group of three 
claims owned by J. A. Pau line and others have been located upon what 
was considered to be an iron ore-body. According to Clothicr1 thc1«; is 
visible "a mineralized belt of basic intrnsives in the granod io­
ritc, consisting of bands of magnetite, hornblende, feldspathic rock, streaks 
of quartz, grccnstonc, etc., some of the magnetite being sparingly miner­
ali zed with chalcopyrite. A crnss-scction of the outcrop 60 feet 
wide shows 2 feet of magnetite on the foot-wall". . In the rest of the 
section , except for two stretches 10 feet and 3 feet brnacl , respectively, 
and occupied by dykes, magnetite occurs in small aggregates. According 
to this description , no iron ore-body is present. 

1 Clothier, A. : Op. cit., p. 37. 
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(13) Rivers Inle t 

R. P. D . Graham has statcc\1 t hat " in I\:ilhcll a, bay, Rivers inlet, a 
pat ch of limestone in t he gneissoicl granite includes a, scam of massive 
magneti te (in which) a shaft had been sunk 100 feet . The 
widt h of t he magnci::itc near t he shore varies up to a,bout a foot and it is 
said to have been t raced back into t he mountain for 1,800 feet''. 

D mrnon2 states that magnetite has hcen repor ted to occur on the 
west side of Fitzhugh sound near t he entrance t o R i\'Cl'S inlet. 

Cnrmichael3 has stated that "a boc\y of hcmatitc " ·as 
reported by A. S. Goring, D.L.S., and said to occur in the vicinity of Rivers 
inlet and it is reported t hat a pit 10 feet deep had been made 
in it, but it has been found impossible t o obtain further parLiculars of 
t his find, eit her as to location or qua lity of the deposit ." 

(14 a) Kitchener or Haig Group of Mineral Claims , Seymour Inlet 

(See Figure 9) 

LOCATIO~ AKD JH STORY 

The Kitchcnrr or H aig group of mineral claims is situated on t he wrst 
side of Seymour inl et about 7 miles from t he hcacl of the inlet . The 
claims occupy part of a point that forms t he north siclc of ·wig,Yam hay. 
Six claims have been survc~·ed and are known as, rcspectivcl~·, H aig, H aig 
Nos. 1, 2, 3, 4, ancl 5. The owners arc stated to he D. H. ::.\Imtin, Bont hronc 
Bros., an cl associates, of Vancouver. A fe w shallow t rcnchrs and a sma ll 
amount of stri pping have been done on vari ous mi nerali zccl areas wi thin 
t he claim limi ts. The only puhlishccl statements rclati\'c to the occurrence 
and kn own to the present writer , arc the follo\\·ing : 

Clothier, G . A. : "Nort h-western D istrict (No. l )"; Ann. Rept., Ministe r of Mines, B.C., 
1917, pp. 6-l-5. T he occurrences of magnet ite are described as be long in;>; to a series of veins. 

Stansfield, A . : "The Commercial Feasibility of t he Electric Smelt inir of l ron Ores in B ritish 
Columbia"; Dept. of l\I ines, B.C ., Bull. Ko. 2, p. 3-± (1919). Contains an analys is of ore 
from these claims. 

GENERAL GEOLO GY 

Srymour inlet ru ns rastcrly into t he Coast range and is horclcrecl h:-• 
gran it ic rocks of the Coast Hangc hatholii.hi c arra, with hr rc and thnc 
])ocli rs of mctamorphosrd sedimentary ancl Yo lcani c rocks of unccr Lain 
age. The a ltncd sediment ary an cl volcanic strata have been i nvadcd h_v 
t he grani t ic rocks and arc remnants of a, at one t ime, cont inuous body 
\\·hi ch C'O\'crccl the granitic mater ia l. The p lutoni c rocks arc prrsumably 
of latr Jurassic or early Cretaceous age. T he strata invaded hy t hem may 
be Tri assic. 

T he interior of t he soutlr1rnrd-projccting point of lanc1 partly covered 
by the I\:i tchcner (H aig) group of mineral claims is occupied by sedimen­
tary and volcanic strata which form a band about 2,000 feet broad and 
striking northwrsterly . The tip of t he point and t he main shore at t he 
base of the point are un derlain by granodi orite and dioritc . The nor thcast 
and sout lrn·est boundaries of t he band of sediments and \'Olcani cs pass 
respccti\'ely just " ·ithin the northeast and south"·cst limits of t he area 

I Graham, n. P . D.: Gcol. Sun•., Canada. Sum. Hrpt. mos, Jl . 40. 
2 Daw:-;on, G. >L : "The :\ l incral Wea lth or British Columbia"; Cool. Sun~ .. Cnnada. 18S9, pp. 101 and151. 
3 Carmichael, J L: "The Iron Ores of the Coas t of British CC'lumbio"; .\ nn. Ilcpt., .'.\ l ini s tcr of :\ l ines, B.C., 1902, 

p . 206 . 
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covered by the claims. In the vicinity of the boundary the granit.ic 
rocks hold large and small fragments of the older rocks and form broad, 
dyke-like areas "·ithin them. 

The magnetite occurrences arc confined to the area of sediments and 
volcani cs. These rocks for the most part consist of dark, fine-grained 
mica, and hornblende schist s. Several narrow bands of crystalline lime­
stone occur near the southwest margin with a defini te northwest strike. 
Some rock varieties resemble metamorphosed elastic rocks, but presumably 
the major part is of volcanic types, either intrnsivc or extrusive or both. 
Fine-grained dykes arc numerous and some are younger than the mineral 
deposit . The sedimentary and volcanic strata presumably arc nearly 
vertical ancl in places arc contorted. 

DESCRIPTION OF MAGNETITE OCCURRENCES 

The magn etite occurs in comparat ively small amounts at a number 
of locali ties whi c:h lie towards the middle of the band of schistosc rocks and 
\\·ere observed at intervals over a length of 2,500 feet within the limits of 
the claims and at one place to the northwcst of the claims. ·within the 
area of t he claims, the minerali zed localities li e in a zone with a maximum 
width of 1,500 feet. Within this zone it is believed that a ll rnck outcrops 
were examined and that any min erali zation of significant amounts was 
noted. As mu ch of the zone is drift-covered it is possible that important 
magnetite deposits arc present beneath the drift cover. The var ious 
magnetite-bearing outcrops arc described below in t he order of their 
occurrence from southcast to northwest. The positions of the occurrences 
arc indi cated on the accompanying Figure 9. 

Occurrence No. 1. An exposure showing magnetite and magn ctitc­
imprngnatcd rock " ·ith a total width of 1 to 2 feet and a length of several 
feet. Seventy feet to the southcast, lower clown on t he hill-side, a st ripping 
30 feet by 10 feet holds incgular , discontinuous patches of magnetite, the 
largest haYinri; an a rea of less than 2 square feet. T o the northcast and 
north , within a rad ius of 75 feet, t he schistose rocks here and there shO\\. a 
fe w small patches (up to 2 feet in lengt h) of magnetite. 

Occurrence No. 2. (250 feet n orth of No. 1.) An isolated outcrop 
of magnetite 2 feet in diameter. 

Occurrence No . 3. (1,050 feet south\\·est of No. 2. ) A streak of magne­
tite 2 feet by 6 in ches in green schist. 

Occw-rence .Yo. 4- (900 feet north of Ko. 3, 650 feet \rest of No. 2.) 
An outcrop of magnetite triangular in shape, with sides measuring 10 to 15 
feet. About 75 per cent of the outcrop is magnetite, the rest being co un t ry 
rock. Parts are very rnsty, clue to pyrite. 

OcciLrrence No . 5. (750 feet north of No. 4.) A very little magnetite 
and pyr ite in a short zone not over 1 foot broad. 

Occurrence No . 6. (100 feet north of No. 5.) Over a length of ahout 
50 feet along a low cliff face, magnetite appears at intervals in a rnsty­
\\"Cathcring schist. The largest single mass of magnetite outcrops over 
a n area of 10 feet by 4 feet in whi ch magnetite and rock arc present in 
about equal amounts. 

Occurrence No. 7. (17 5 feet north of No. 6. ) An area 25 feet lon g 
by 8 feet broad bears mu ch magn etite in irrq i;ular patches in schist. 
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Occurrence No . 8. (250 feet \Yest of No. 6.) A group of three occur­
rences. At the most westerly there is a small open-cut, an d in t his and in 
the rock outcrop over a r adius of a few yards, magn etite with intermixed 
rock occurs in small, irregular, frayed-like areas. Seventy-five feet north­
east, magnetite appears in the fac e of a stripping 20 feet long. The magne-
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Figure 9. Magnet ite occurrences, Ki tchener (H a ig) clai ms, Seymour inlet, Coast d istrict, l3.C. 
Mag ne tite occu rrences arc indicated by crosses a nd attached numbers (referred to i 
text). Contour in terval, 100 feet. 

t ite forms inegular areas, the largest of ,,·hich measure · 15 feet hy 3 feet . 
T o the sout heast, at the t hird occurrence of this group, a small excava­
t ion has been made in an area of magnetite and magnetite-bearing rock 
measurin g 10 feet by 8 feet. 
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Occurrence No. 9. (200 feet north of No. 8.) A group of three occur­
rences. At each of the two eastern localities is a nanow zone 1 to 2 feet 
wide over which magnetite is disseminated. At the western occurrence, 
in an area 10 feet in diameter, arc streaks and patches, a few inches across, 
of magnetite. 

Occurrence No. 10. (125 feet northwest of No. 9.) Over a length of 
10 feet magnetite occurs in a few, narrow, irregular streaks and in patches 
of 1 or 2 inches in diameter. 

Occurrence No . 11. (200 feet north of No. 10.) A narrow streak of 
magnetite. 

Occurrence No. 12. (250 feet north-northcast of Ko. 11.) An exposure 
which may be of an erratic, 12 feet by 4 feet, shows considerable magnetite 
in patches and in a network of vein-like seams. 

Occurrence No. 13. (350 feet east-northeast of No. 12.) A body of 
magnetite 10 feet by 5 feet is here exposed, bordered on one side by a 10-foot 
zone holding small masses and streaks of magnetite. Along the strike of 
the single, larger body, at a distance of 17 feet, is a second mass of 
magnetite 5 feet in diameter. Six feet farther is a somewhat larger 
body. This zone docs not extend much farther along the strike than 
the above measurements indicate. 

Occurrence No. 14 . (2,400 feet northwest of No. 13.) This occurrence 
lies outside of the surveyed mineral claims. At this locality. over a length 
of 15 feet, magnetite occurs in several irregular bodies, the largest of which 
may be 7 feet long. The full width is not exposed, but is judged to be a 
few feet only. 

l\IODE OF ORIGIN 

The magnetite of the various mineralized localities is presumed to he 
associated in origin with the neighbouring bodies of intrusive granitic 
rocks, although the deposits do not occur at t he borders of the plutonic 
intrusivcs but towards the middle of the band of schist. Except for a 
small, variable amount of pyrite, the deposition of the magnetite seems 
not to haYe been associated 'vi th the formation of any other minerals. 
The magnetite occurs in nanow, vein-like bodies, in nearly solid masses, in 
irregular, frayed patches, and as an impregnation of coun try rock which is 
a dark schist, usually a hornblende schist. The occurrence at each 
locality appears to strike at least approximately parallel to the schistosity 
or banding of neighbouring rocks and the individual masses show a similar 
tendency. Though narrow streaks resemble veins, the deposits arc not 
veins but arc essentially impregnations and replacements of the country 
rock, which, as might he expected, tended to develop along planes 
paralleling the schistosity and banding of the schistose strata. 

ECONO~IIC CONSIDERA'l'IONS 

All the known magnetite occurrences are small and for the most part 
low grade. The largest masses of fairly homogeneous magneLitc do not 
measure over 50 to 75 square feet on their outcrop . Their relations indicate 
t hat each mass is a distin ct body whose greatest dimension is not more 
than a few yards. The deposits arc not vein ·, though they tend to occur 
along the strikes of narrow zones. Larger, valuable bodies of magnetite 
may occur beneath the drift, but the characters of the outcropping bodies 
do not favour such a supposition. 
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NANAil\IO MINING DIVISION 

(14 b) Alexander Group of Mineral Claims, Seymour Inlet 

LO CA'rlO N AND HISTOR Y 

The Alexan der group consists of three full-size and several fractiona l 
claims which have been surveyed and arc owned by Mr. Colin J ackson, of 
North Vancouver, and associates. The claims succeed one anot her in a 
southward direction and include t he bottom and parts of the bordering 
slopes of t he valley of a stream which enters the cast side of Seymour inlet 
about 5 miles from its head. The stream valley for the first 4,000 feet 
of its lower stretch follows a nearly straight course sli ghtly west of north. 
The valley walls for the most par t rise precipitously several hundred feet 
above the valley floor which has a nearly uniform width of 100 feet a nd 
rises nearly steadily at t he rate of 1 foot in every 2 feet . The valley at i ts 
mouth is cont inued seaward fo r about 200 feet as a narrow notch in the 
coast-line. 

Considerable strippin g has been done on one of the several groups of 
magnetite deposits found on t he claims. One of the mineral occurrences 
has been briefly described in t he two reports listed below, which , so far as 
known, are the only published accounts of t he deposits. 

Clothier , G. A.: "Korth-western Dis tri ct (No. l ) "; Ann. Rept., Minister of J\Ii nes, B .C., 1917, 
p. 65 . 

B rewer, \V. l\l.: "Western Dist ri ct (Ko. 6) " ; Ann. Rept., Ministe r of Mines , B.C., 1919, p. 210. 

GENEitAL GEOLOGY AN D DESCRIPTION OF OitE OCCURRENCES 

Seymour in let penetrates in an eastwa rd direction t he Coast range 
which is formed almost exclusively of late Jurassic or (and ) early Cretace­
ous gran it ic rocks enclosing band-like areas of variously metamorphosed 
sedim ents and volcanic rocks which, for the most part, may belong to the 
Triassic. The floor and walls of t he steep , narrow valley traversing t he 
Alexander group of mineral claims arc formed mainly of very dark grey, 
evenly gran ular, crystalline hornble11dc and hiotitc-ri ch rocks varying 
from nearly dense to fine and med ium grained. The rocks arc presumed 
to be highly metamorphosed seclimc11ts and volcani cs. T hey are pene­
t rated by band-like bodies of grc:v cliorite an d granod iori tc and in places 
seem to grade in to dark , fine-grain ed dioritc. The strata are cut by 
numerous dark dykes of various ages, some of which arc youn ger than the 
magnetite deposits . 

The observed occ urrences of magnetite are five in number. Several 
others reported to be present were not found , but arc mentioned in the 
following account . 

No. 1 occurrence is 400 feet south of the lower encl of the valley, 
at a general elevation of 250 feet, in a narrow gully which breaks the west 
wall of the main valley. T he gully is 10 to 15 yards wide and its floor 
rises precipitously . A 5-foot, dark , dense, brown-weathering dyke fo llows 
the floor of t he gully . Along the north edge of the dyke, commencing at 
n n elevation of 240 feet, magnetite outcrops over a length of 15 feet, 
increasing in width to 12 feet at the west encl, where within t his width 
arc included "horses" of coun try rock and also a 2-foot dyke. The west­
ward cont inuation of t he mass is concealed, but i t must end within 10 or 15 
feet. A few feet to t he west, magneti te appears along the south side of 

17135- 5 
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the 5-foot dyke and is exposed for a length of 15 feet " ·ith a maximum 
breadth of 5 feet. This body seems to extend for 35 feet farther, 'vit h a 
width never greater t han 15 fee t . At its west encl the elevation is 305 
feet above sea-level. The magnetite t hus occ urs at in te rvals over a length 
of 70 feet and a maximum bread th of 15 feet. Possibly the various 
outcrops belong to one mass now separated in to several by t he 5-foot 
dyke. The deposit varies from nearly pure magn eti te to coun t ry rock 
sparingly impregnated wi th magn etite. It is report ed th at 100 feet 
farther along the gully and 150 feet hi gher, th ere is a body of magn etite 10 
fecL by 20 feet. 

,Vo. 2 occurrence is 1,200 feet south of t he lower encl of the main valley. 
At this place, commencing at an elevation of 560 feet at t he foot of the 
west valley wall , a rnst-stain ecl zone, several feet wide an d carryin g con­
siderable dissemin ated magnetite, is traceable westwa rd several hundred 
feet up the steep slopes. 

No. 3 ocwrrence is 1,900 feet south of the lower encl of the valley, 
where at an elevation or 840 feet at the brink of Lhc second falls is visible 
a 5-foot zon e carry in g py rite a nd magnetite. The iron oxide occurs 
disseminated and aggregaLcd in small patches. It is repo rted that several 
hundred feet farther upst ream, magnetite outcrops at Lwo places with 
wicl ths up to 10 feet. 

No. 4 occurrence ~on s i sts of a number of isolaLecl "showings" along 
the course of a small st ream which, flm1·ing from the west , joins the main 
trcam about 2,600 fecL from its mouth and at an elevat ion of 1,130 feet. 

Two hundred feet up the tri buta ry stream magnet ite is exposed over two 
areas of several square feet, " ·hich lie close to one another on t he opposite 
sides of t he stream. One hundred and fifty feet upstream a clearing 
com men ces at an elevation of 1,430 feet a nd extends west up th e slope for 
an horizontal distance of 160 feet and to a n elevation of 1,530 feet . A 
number or bodies of magnet ite outcrop over this clearing ; their approxi­
mate sizes a nd relat ive positi ons arc indicated in Figure 10. The most 
easterly a nd lowest out crop is an OYal area measurin g about 20 feet by 
50 feet , stained red at the surface and occupied by magnetit e, varyin g in 
grain from fin e to coarse, with partings of nearly barren rock and mu ch 
py ri te in disseminated grain s a nd fil aments . Forty feet west, higher up 
the mountain side, is an oval a rea measuring 10 feet by 15 feet. It is red 
tain cd and t owards the cc n t rc is nearly solid magncti tc , b ut approaching 

its edges is of rock impregnated with magnetite. Pyri te is comparatively 
abunda nt. 

T en feet south west is a pa rt ly exposed body which seems to be triangular 
of out line and to measure 20 feet by 20 feet. The outcrops arc reddish , 
pyri te is rather ab und ant, ancl the nrnrg:inal parts arc of rock impreg­
nated with magnetite. Fifty feet west is a fourth outcrop . It is poorly 
exposed, but may be circular in outline with a diameter of 17 feet. Twenty 
feet west arc outcrops belonging to a fifth mass which may measure 
30 by 45 feet. Twenty feet west of this is a t ri angular hocly measuring 
20 hy 35 feet. This sixth a nd last group of outcrops may be a part of 
the fifth mass, for the intervenin g exposures arc of magn etite and magn e­
t ite-impregnated rock. There i.; not a sufficient numhcr of outcrops 
to permit of definitely determining the limits of the various min eralized 
areas, but t he availab le information strongly indicates a distribution 
such as is show n in Figure 10 . 
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No . 5 occurrence lies about 200 feet " ·est of ~ o. 4 occurrence ancl 
at an elevation of 1,800 feet. It consists of a reel-stained kn oll of 
rock 8 feet in diameter, which shm\"S magnetite over an area 5 feet in 
diameter. Between occunences N os. 4 and 5 a smaller but otherwise 
similar outcrop of magnetite is visible ancl it is reported that magnetite 
is or was visible 150 feet so uth of No. -J. occurrence. 
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Figu re 10. J\ l agnctile oulcropo, Xo. 3 group, Alexander claim s, Seymour inlet, Coast district, B.C. 

No. 6 ocwrrence is at a n elevation of 1,600 feet in a depression 
occupied by a small stream coming from the west ancl joining the main 
stream 3,400 feet from its mouth. On the tr ibutary stream , commencing 
150 feet from its mouth and extending upstream over a length of 100 feet 

J7J35-5t 
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and a vertical height of 50 feet , magnetite occurs in stringers and sm all, 
vaguely defined patches up to 10 or 15 feet in diameter. P arts of the 
individual masses are nearly pure magn etite, but a considerable propor­
t ion of each is only rock impregnated with magnetite. 

It is reported t hat magnetite also occurs a short distance up the main 
stream above t he point of junction of t he brook on which lies No. 6 occur­
rence. 

MODE OF ORIGIN 

The va rious occurrences of magnetite are alike in that the individual 
masses consist of vaguely defined bodies of magnetite grad ing outwardly 
through magnetite-impregnated rock into barren country rock. The 
deposits have formed by replacing the dark, metamorphosed rocks in which 
t hey lie an d presumably arc conn ected in origin with the p lutonic rocks 
which occ upy most of the shore of Seymour inlet. 

J~ CONOMIC COKSIDERATIONS 

As sources of iron ore the only deposits of the Alexander group meriting 
attention arc t hose of No. 4 occurrence, F igure 10. At this place, even 
assuming thn,t the t hree most southerly masses form one ore-body, this 
body would have an outcrop measuring only about 2,500 square feet. 
On these assumptions its content per foot in depth would be 300 tons, 
but t his figure is certainly much too high, since of the area exposed a con­
siderab le part is not ore but rock impregnated with varying amounts 
of magnetite. The depth to " ·hich such a hody might extend is proble­
matical. The mass may be pipe-like in outline, but considerin g t hat the 
individ ual outcrops at all localit ies tend to be lenticular in outline, and that 
all the individual deposits h ave formed by replacing country rock and grade 
outwardly from a central part relatively high in magnetite to a border 
zone with a low m af!;nctitc content, it is probable that the mass under 
consideration is of t he shape of a lens and that its vertical dimension is 
of the same order in size as its maximum horizontal dimension, that is 
70 feet. In such circumstances t he ore content can scarcely exceed 
20 ,000 tons and probably is much less. It is not improbable that the 
mineralized bodies instead of being vert ical clip at a comparatively low 
angle, in which case if the dip were in the same direction as the slope of 
the mountain side, t he t hickn ess an d content of the individual bodies 
would be comparatively small. 

No other mass at locality N o. 5 or at the other observed localit ies 
approaches in size t he above particularly noted mass and , therefore, 
under present clay conditions, do not warrant any consideration as possible 
sources of iron ore. 

(15) Knight Inlet 

Richardson 1 many years ago stated he had been informed that iron 
ore (magnetite?) occurs about 1,200 feet up a mountain side one mile up 
a river at the head of Knight in let. 

t Richardson , J.: "llcporL on Geological Explorat ions in Briti sh Columbia"; Gcol. Sun·. , Canada, Hept. of 
Prog . 18i3-H, p. JOO. 
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(16) Chromium Creek, Klinaklini River 
Sources of Information. Galloway, J. D.: Ann. llcpt., J\Iin istc r of J\ lines, J3.C ., 1916, pp. 166-168 

Brewer, W. :\1.: Ann. llcpl., i\IinisLcr of :\[incs, B .C., 1921, pp. 218-2 19. 
Dolmage, \'.: Gcol. Surv ., Canada, Sum. llcpt. 1925, Pt. A (in press). 

GENERAL DESCRIP'l'lO~ 

A numher of mineral claims acquired by t he Haematite l\Iining 
Company of Yancouvcr ha,vc been located on a hcmatitc-bcaring area 
situated at the base of, and on the west side of, Perkins peak, above timber­
line. The mountain is at the head of Chromium creek, the main source 
of E:linaklini river, and may be reached from the cast hy road and trail 
from Alexis creek on Chilcotin river. The claims of the Haematite Mining 
Company, and other adjacent claims, occupy a ci rq ue at the head of Chro­
mium creek and extend clown along both sides of the creek. All lie above 
timber-lin e. 

The district is along the east border of the lrn,tholithic area of the 
Coast H.angc intrusives. The strata consist of metamorphosed quartzitcs 
and argi llitcs, and interbcddccl volcanic rocks invaded b~' granite, dioritc, 
etc. The surface of the claims is formed hy talus from the bordering 
precipitous mountain sides. A considerable proportion of t he talu B 
material is iron ore in pieces Yarying; in size from grnYcl to large lumris. 

In 1922 the Yarious open-cuts that bad hcc11 made no longer showed rock 
in places and a JWORpcct tunnel was no longer accessiblc. 1 In 19Hi, \Vhcn 
the property \Yas examined by Galloway2 there were in existence 
"eight open-cuts, \Yith a depth of •1 or 5 feet and a length of from 10 to 50 
feet mainly in slide rock. The most westerly cut 
shows a width of G feet of nearly solid hcmatitc." There wcrn 
several open-cuts along the surface above a tunnel but " none 

Rhow any great width or length of ore, ancl in most of them it 
is doubtful if the bottom shows rock in place. All the hema-
titc (is) mixed with argillite and granitic rock." The tunnel is 
600 feet long ancl "shows practically no iron ore with the 
exception of a little near the portal of a poor grade 
much inferior to that" of the westernmost of the eight opcn-
cuts aboYc referred to. In the tunnel, at -:1.0 feet from the entrance, a 
winzc 18 feet deep follO\rn an " irregular contact hctwcen 
nrgillitc ancl granite (but) no hcmatite of commercial grade 
was found. The tunnel continues through grnnitie roek for some di ::;tancc 

" there penetrates argillitc and bcyoncl thio for 200 to 300 
feet continues in granite ancl ends in sc·hist . 

GallO\rny is of the opinion i.hat the ore is of "c:onta('t-
mctamorphic origin . clcvclopcd in an argillitc rock generally 
at points not far distant from pegmatitir granitic dykes 

In pbccs (the hcmatitc) is solid and in others 
it fades gradually" to argillitc. The hcmatite replaees the 
argillitc. " At no place is there more than a few tons of ore 
proven up." As regards the Yaluc of the deposit, there is 
not " mueh proYecl for or against it." 

l Brewer, \Y. 1\I.: Op . cit., pp. 218-219 . 
'Galloway, J. D.: Op. cit., pp. lU6-IG8. 
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The following more recent account of the property is by V. Dolmage 
and will appear also in the Summary Report for 1925, part A. Mr. Dolmagc 
writes as fo llmYs: 

" A deposit of exceptionally pmc hematitc occurs in a large cirque on the 
southeast side of Perkins mountain. It is situated near t he bottom of the 
cirque on the north side at an elevation of 7 ,500 feet . . . . The hcmatite 
occms in a bed of tuff, which, with other types of vo lcanir rock , is in tcr­
bccldcd " ·ith Lower Cretaceous sediments. The t uff heel is 10 to 30 feet 
t hick and is, in places, completely replaced by hcmatite. Small veins of 
quartz and sperularite cut it and adjoining beds. The beds strike south 
70 degrees cast and di p 20 degrees south. The contact of the batholith 
is slightly more than 1 mile to the south. The sedimentary and volcanic 
beds lying hct\\·een the hcmatitc deposit and the contact of the bath olith 
arc thoroughly impregnated with pyrite, and a long certain well-developed 
shear zones near the iron-bearing t uff, the rocks arc completely a ltered 
to talc an d sericite schists containing a large amoun t of pyrite. 

The clip of the beds in the vicinity of the iron-bearing t uff is low and is 
ncarl~r parallel to the slope of the surface. This causes the iron formation 
to outcrop over an area about 100 yard square an cl to appear to be of much 
greater extent than it actually is. A large amount of hematite " float" 
scattered over a sti ll larger area tends to further exaggerate the apparent 
size of the deposit. A t unn el, now caved, driven in a northerly direction, 
evidently passed through the hcmatitc near the portal , and was rontinued 
for a considcrnhlc distance through heavily pyritized talc scri cite schist. 
The hematite bed has been traced along the strike for ahout 100 yards by a 
series of large open-cuts and it prohably extends much farther. Assuming 
that it extends an equal distance clown the clip , which is quite prohable, it is 
likely that t he deposit contains over one hundred thousand tons of excep­
t ion ally pure hematitc. However, the character of the deposit and the 
nature of the geological formation s enclosin g it indicate that it was formed 
by prncesses quite different from those which produced the ordinary type 
of sedimentary iron ore, and 'vould virtually preclude the possib ility of its 
approaching the size of even the smallest of the important sedimentary 
iron ore deposits. Taking this and the inarcessible situation of the deposit 
into consideration it is evident that the deposit is of litt le value at the 
present time ." 

(17) Iron Crown Claim, Nimpkish (Klaanch) River 

The follo \\·ing account of this prnperty is derived solely from a report 
by Lindcman 1 which is arcompanied hy two maps of a part of the property 
on scales of, respectively, 60 feet and 100 feet to the inch, and presenting 
the results of a magnctometric survey. On the maps arc indicated also 
the position s and sizes of t he outcrops of magnetite . 

~impkish river enters the southcast corner of J'\impkish lake which 
is l 5 miles long and drains northward hy a short river to the northeast 
coast of Yancouvcr is land opposite Alert Bay. "Ahout 7 miles up 

(N impkish river from the head of the lake), several claims 
have been staked , showing much magnetite. The claim of t he roost 

1 Linclc>mn.11, E.: "Iron Ore D~posits or Vancouver and Texada Tsl!.\nds, British Columbia"; Dept. of l\Iines , 
1910, pp. 19-20. 
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interest is (the) Iron Crown An cxposmc of mag­
netite extends along the face of the river bank for some 180 feet. The 
height of the hank is about 80 or 100 feet, forming at some points cliffs 
of magnetite 25 to 30 feet high. Farther up the hill, about 650 
feet from the river, several outcrops of magnetite occur along the ridge. 

Th e solid form ation being effectively covered ]))" a sanely loam 
and a heavy vegetation, the outcrops mention ed were all that could be 
seen. (The results of a magnctometric survey combined with 
the di stribution of the observed outcrops indicate in the case of the nrng­
netitc occurrence along the river bank that the wicl th of the body) at the 
west end may he estimated at not less than 100 feet. The length 
may be assum ed to he about 190 feet . . . (The deposits outcropping 
along the ridge, back from the river, arc) the most important and may he 
assumed to consist of two, possibly three, ore lenses. . . . (The largest) 

has a length of at least 380 feet; a width of 60 feet is ve ry 
probable, and in some places, it is even greater. . (The existence 
of a third group of ore-bodies, lying on the slope below the last mcnLionccl , 
is indicated by the magnetomcLric survey, hut this mass) is a ltogether 
covered by soil. The magnetic curves show . . t he ore strike 
to be about parallel with the former group, with a length of about 480 feet, 
and a width which, in places, may be assumed to he very liLtlc less than 
(60 feet). As far as smface indications go, the claim may be 
said to be one of the best iron prospects on VancouvC'l' island. " 

On the map accompanying the report hy Lindeman, magnetite ore 
is indicated as outcropping within 100 feet of the river, in th rce places in 
a length of 150 feet along an cast direction. The seco nd group of out­
crops, according to the map, lie 500 feet south-southwcst of those closer 
to the river, and consist of eight individual outcrops, distributed over a 
length of 380 feet trending so uthcast, and a breadth of 100 feet. 

The cl ist rict is known to be at least partly occupied by an asscm hlage 
of volcanic ancl sedimenta ry rocks, including limestone, that arc invaded 
by large and small lJod ics of grani te, granodioritc, etc. Though Mr. 
Linclcman's report makes no further referen ce to the minera logi cal com­
position of the ore than as given in the ahove excerpts and makes no 
reference to t he rocks displayed anywhere in the general vicinity of the 
claim, i t is highly probable, if not almost certain, that t he magn etite 
deposits of the Iron Crnwn claim arc or th e contact-metamorphi c type so 
wid espread along the Pac ific coast. That is, th ey arc prcsum ahly rcplace­
mcnLs of volcanics or of sediments or of bo th kinds of rock. The masses 
probably vary from nearly pure magn etite to low-grade mixtmes of various 
silicaLes . It is possihle that the few outcrnps arc a measm e or the amou nt 
of ore (as distinguished from low-grade mixtures of silicates and magne­
tite) present, because the masses of more nearl y pure magnetite arc more 
resistant to weathering than th e mixtures of magnet ite and silicates and, 
therefore, ten d to stand out in relief on lh e rock surface a nd, consequently, 
tend to form most or the CXj)OSUl'eS in drift-cove red areas. 

No reliable estimate of the amount of ore present can be formed from 
the aYailablc information. If only half of each of the mineralized a reas 
outlined hy t he magn etorn cLric survey arc composed of iron ore as clis­

.tinguished from low-grade mixtmcs of magneti te, silicat-cs, and co un t ry 
rock, then the amount of ore presen t would , in all probabiliLy, be at least 
100,000 tons and the total might be mu ch greater. 



66 

(18) Fanny Bay and Vicinity, Phillips Arm 

(See Figure 11) 

LOCA'l' IO 

Phillips arm is one of the shorter fiords penetrating the mainland 
coast of British Columbia. It lies between Bute inlet on the cast and 
Loughborough inlet on the west, is 13.5 miles northwcst of Vancouver, 
opens into Cordero channel opposite Shoal bay, and is 5 miles long. 
Kear its head, on the west side, is Fanny bay, a narrow body of water less 
than a mile long and running northwest. From the heacl of thr hay, a 
narrow valley extends inland, and on its southwest side, about a mile from 
tidewater, is the Shoo Fly mineral location on which bodies of magnetite 
occur. On the opposite, northcast slopes of the valley, nearer the head of 
the bay, magnetite has been discovered on the Iron Duke mineral location 
and is reported to occur also on the high ridge rising on the north side of 
Fanny hay and again on the slopes and summits of a mountain rising from 
the cast side of Phillips arm nearly opposite hut a little north of the mouth 
of Fanny bay. 

The ore outcrops on the Shoo F ly claim may he reached h:--· following 
a partly ovrrgrown path and luml>ering road which leads up the valley 
and leaves the head of Fanny bay in the rear of a shack on the shore. 
The workings are at an elevation of about J , I 00 feet, not fa t· below the 
summit of the ridge on the soutlrn·est side of the valley. They lie opposite 
a point on the lumhcr road several hundred yards beyond where it crosses 
a stream or at a distance of ahout three-quarters of a mile from Fanny 
hay. 

The magnetite occmrcncc on the Iron Duke claim on the north side 
of the valley nearer the head of Fanny ha)· lies at an elevation of about 
J ,4.50 feet and on thr west sid e of a steep gully. To rrach the orr outcrop 
it is advisable to follow an old, oYcrgrown skidway which starls from the 
north shore of Fanny bay near its head. After reachi ng the gully above 
referred to, it should he crossed and followed upwards along its western 
brink. 

JIISTOHY 

The earliest puhlishecl reference to the Shoo Fly claim appears to be 
contained in thr Annual R eport for 1901 of the 1\Iinister of l\Iines of 
British Columbia, where it is stated that the claim bas been bonded and 
"is being worked for its iron ore." Apparently this \York was for a time 
energetically carried on, for two tunnrls haYc bcrn driYcn, one 100 feet 
long and the other 73 frrt long, and an ore chute, designed to carry the ore 
to the shore of Fanny ba)', is reported to have been erected. No ore is 
known to have been shipped. 

The mineral location on which the magnditc showinµ; occurs on the 
west side of the valley belonged in 1922 1o P. l\IacDonald of Shoal Bay 
and had been slaked srvcral years previously. The other occurrences 
along the north side of Fanny hay and on the slopes of the mountain on 
the east side of Phillips arm, facing Fanny bay, have been staked and 
possibly restaked at different t imes, hut no serious work has been donr on 
them. 
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Save for passing references to Lhc iron ore occurrences, the following 
arn the only published refe rences that have been noted. 

Ann. Rept ., Ministe r of lll incs, B.C., 190 L, p. 1,103. Contains a statement by the C:old Com­
missioner to the effect that rninin~ opera tions arc being condu cted on the Shoo Fl y C'laim . 

Stansfield , A.: "The Comm ercial Fca~ i biliLy of t he Electric Smelting of Iron Ore in Briti sh 
'olumbia"; Dept. of lllincs, B.C., Hull. l\o . 2, p. 34 (1919 ). Conta ins a generali zed s tate­

ment regarding t he Shoo Ply cla im, based on unpubli shed reporLs of severa l engineern. 

GENERAL GEOLOGY 

Phillip arm lies \\·ithin the area of the Coast R ange batholithic 
rocks which in general vary in character from granites to gabhros an d 
give evidenC'c of belonging to a suc·c:ession of intrnsions. In the general 
vicinity of Fanny bay, slates a nd limestones arc present in considerable 
Yoh1mc in the form of bands up to one mile in width, extending in a general 
northwcst-southcast direction and in some instances cont inuing along 
the strike for distances of several miles. B esides these larger, band-like 
areas, smaller masses of sedimentary roc ks arc comm on and all arc cut 
an cl pcnctrntcd by the granitic rocks and arc traversed lly dykes of va rious 
kinds. These mas::;es of scclime:li.s arc presumably remnm1t::; of the coyer 
that once overlay the granitic rocks. 

The limestone and other sediments occupy both shores of 'Fanny hay 
and extend upwards towards the summits of the bordering ridges. Th e 
strata strike inland up the valley co ntinuing the bay, hu t at a :;hort distance 
inland arn pa rtly or wholly cut off by i1wm;ions of gran ite and clioritc. 
Similar :-;trnta occur on t he cast side of Phillips arm opposilc Fann:v bay, 
but there, too, arc embaycd lly the plutoni c:s and scvcrnl miles inland seem 
to be terminated hy a body of diori t iC' r ock. 

DESCJUPTTOK OF THE ORE occummNCES 

011 the Shoo Fly min eral C'bim, t wo tunnels have been driven in a 
southerly direction into t he ridge rising on t he south side of the valley. 
\\'est of t he workings, t he s lopes of t he ridge appear to be underlain by 
clioritc an d more acid phases of t he roek approaching granite in com­
position. In the Yicinit>· of the t unn els, grey, erystallinc lim estone out ­
crnps, form ing a band 100 feet b road, st riking up hill diagonally in a south­
castcrly direction, and hounded on both sides hy a basic phase of the dioritc 
or hy altered rock presumed to represent the diorite (See Figure 11) . 
Higher up the slopes the limestone area broaden ::; and it po:-;:-; ilily occupies 
a consiclc rahlc area on t he summit of t he ridge. Ahrng the contacts 
of the limestone with the invadi11g clioritc, garnetitc h as developed in 
places and on or near the soutlrn·cst contact magnetite is exposed in several 
places. Pos::;ibly iron ore is dcvclopccl elsewhere along the contact of the 
clioritc and limestone, but if so it is concealed by the general mantle of drift. 
One mineralized outcrop is 80 feet west of t he entrance to the lower tunnel 
an d at the same clcYation . At this point a zone 8 to 10 feet wide consists 
of a ltered rock, apparently not limestone, carryin,2; much clisscminatccl 
magnetite ancl considerable pyrite. At one edge fai rly pmc magnetite 
forms a bod~· scYcrnl feet wide. The count ry rock a11pcars to he clioritc 
cut by a grey dyke rock. A second outcrop of minerali zed rock is GO feet 
higher than t he entrance to the lower tunnel and is situated clircetly over 
a point in t he tunnel 50 feet from it'l mout h. At t h is occmrence magnetite 
is abundantly developed oYer a Ycrtical rock face 20 feet high , of garn ctitc 
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representing limest one at its contact with the dioritc . Similar material 
outcrops at in tervals to t he south east over a length of about 40 feet. 
This zone crnsses over t he upper t unn el. 

Th e lower tunn el is 100 feet long and penetrates grey crystallin e lime­
stone, unt il at 59 feet from its mouth a min eralized zon e is encountered 
whi ch extends for 39 feet or almost to the encl of the tunnel which ends 
in a confused assemblage of granite and dioritc. This min eralized zone 
commences in t he tunn el 10 feet far ther from t he t unnel mouth than t he 
outcrop of magnetite on t he smfacc 60 feet vert ically ahovc it. The 
major part of the mineralized zone lies in dioritc. At 59 feet from the 
t unnel mouth the limestone is abruptly succeeded by a mass of fairly 
pure magnetite having a thickness of ab out .J. feet. This is succeeded 
by a fin e-grain ed, greenish dyke 6 feet thi ck. Beyond t his for 21 feet 
the t unn el penetrates a greenish cliori t ic rock heavily impregn ated wit h 
magn etite, mu ch of the matte r being first-class iron ore. This zone is 
succeeded by a greenish dy ke ahout 3 feet thi ck , beyond whi ch is a zon e 
several feet wide of basic dioritc heavi ly min eralized with sulphides, includ­
in g pyrrhot ite and chalcopyritc. The remaining few feet of the tunnel 
arc cut in dioritc. The clykcs observed in the t unn el trend parallel t o 
the clioritc-limest onc contact and similar dykes arc ohscrvablc along t he 
imrfacc with the same general t rcncl and relative positions, thus rendering 
it prnlmblc that they are a const ant featm c within the minerali zed zone 
both a long the strike and in depth. 

The entran ce t o t he second tunnel is 60 feet sout hcast of the fir st 
and 55 feet higher. The second t unnel is 73 feet long. It ends in diorite 
penetrat ing, fi rst, 45 feet of limestone, then a fin e-grained, greenish dyke 
fo r 6 feet, then 17 feet of garn ctite, and fin ally 5 feet of cliorit ic rocks. 
N car the face, an incgular body of magnetite canying consid erable pyrite 
and hav ing a thi ckn ess of 2 to •1 feet lies in the garn etitc along the contact 
of this rock with the dioritc. 

In the Iron Duke claim on the north slope of the valley, magnetite 
outcrops on a broken hill-side ri sing with a n average angle of .+5 degrees. 
A short distance clown hill arc cxposmes of granite ; in th e vicinity of th e 
ore outcrops, the rocks arc den se, black , dark green and pale grey sedi­
ments and volcanics. The lowest ore outcrop occurs in a ledge close to 
t he west brink of a gully . At this poin t, in a 5-foot face, magnetite forms 
t \\·o bodies, one 30 in ches thick , the other 20 inches thick , and separated 
from one another by 20 in ches of lrn,rrcn rock. Th e ore is fairly pure 
and sharply separated from th e adj oining count ry rnck. Both the ore 
and coun t ry rock arc mu ch fractm cd and slickcnsidecl and thin films of 
su lphidc occur along some of those part ings. At a point distant 35 feet 
both hori zont ally and vertically from the first cxposm c, a rock face shows 
a zone of ore 3 foot wide and traceable through a, vertical dist ance of 15 
feet. A t hird ore outcrop occm s 35 feet higher on t he slope and L15 feet 
cl istant, horizontally, from the second outcrop. At this place, on a ver­
ti cal rnck wall, magnetite outcrops through a height of 15 feet with a 
max imum width of 4t feet . This body is not in lin o \\·ith the ot her t wo 
occuncnccs, docs not seem to extend up or dmn1 hill beyond the area ex­
posed, an d perhaps extends laterally into th e hill, but with a t rn e thickness 
considerably less than its apparen t widt h of 4 t feet. The t \\·o lo\rcr 
magnetite bodies may join one another , but \Yh ether this is so or not 
can not be dct ennin cd un t il some stripping has been cl one. Th e lowest 



~ 
l:!:.:...:Ll 

Magnet de and 
altered rock 

~ 
ilfagnet/te and altered 

roclr 1n tunnel 

Geologt'cal Surv':Y, Canada. 

69 

~ 
~ 

Altered ?gneous 
rock 

~ 
~ 

6ranod/orde 

Limestone 

Geologt'cal 
boundary 

Scale OT reet 
l'i', ,,,,,,.f? If( cp f7 4f? s,o 

Figure ll. i\lagnct itc deposit, Shoo Fly cla im , 1<'anny bay, 1'hi lli ps ar!ll, Coast district, B.C. 



70 

outcrop was seen to extend downwards for at least a few feet on the inac­
cessible wall of the gully at who c edge t he outcrop occurs . 

E astward from the Iron D uke claim, the upper slopes of the 
high ridge ri sing on the north side of Fanny bay arc partly occupied by 
grey or white crystalline limestone a nd in connexion with this limestone 
one or more outcrops of magn etite arc said to occur. These were not 
seen, but credible information was received that at least on e of these occur­
rences was even less promising than the exposure on the I rnn D uke claim. 
On the cast shore of Phillips arm, opposite the mouth of F anny bay, white 
limestone is cl cvclopccl and it is stated t hat in places on the lower slopes 
of the mountain outcrops of magnetite occm. On the ridge-like top of 
the mountain , at an elevation of about 3,800 feet , crystallin e limestone 
forms t he west encl of t he ridge; beyond , to the east, only dioritc outcrops. 
K car the contact of the t\YO rocks a natural sink-hole in the lim estone 
shows on one side a mass of magnetite not over 4t feet wide admixccl with 
rock. Else where in this pit an d in a neighbourin g pit arc stringers and 
masses, a few inches wide, of magnetite. 

i\IODE Oli' ORIGIN 

The various deposits of magn etite seen occur at or close to t he contact 
of granite or clioritc with limestone or some hcdclcd rock, and doubtless 
all are conn ected in origin wit h the granitic rocks and arc replacement 
deposits formed after t he period of plutonic invasion . In some cases they 
replace limestone 01· other types of bedded rock, in other cases they partly 
or wholly replace the clioritc . 

ECOXO:\lIC COXSIDERATIOX S 

The magnetite oC"c:un ences seen on the Iron Duke claim, and t hose on 
the summit of t he mountain on t he cast side of Phillips arm, arc so limited 
in size as to appear to be of no economic importance except in so far as 
they indicate that at least some of the conditions farnming the formation 
of important hoclies of magnetite were in existence. 

On t he Shoo Fly claim, the main t unnel penetrates a thickn ess of less 
tlrn.11 ':10 feet of mineralized rnck. At the smfacc, GO feet vertically above 
the mineralized zone in the t unnel, min erali zed l'OC'k outcrops, a nd pre­
sumably extends continuously for some considerable distance hoth to the 
southcast and no rthwcst, but t he limited exposures do not disdose an y 
body of iron ore. In the second, higher tunnel, t he amount of magnetite 
is very small. The zone of altered and partly mineralized rock presumably 
extends for a distance along or close to the limestonc-clioritc contact. 
Several outcrops of garnctitc \Yero seen a considerable distance southeast. 
Th ough the min ernJizccl zone may have a considerable length , it is com­
paratively nan o" " At the northwcst end of t he cxposm cs, it is not more 
than 30 feet lH'oacl , at t he southeast encl it may be 60 feet broad at t he 
smface, but a few feet Ycrticall:v below the sm face, in the higher tunnel, it 
is less than half this width. Th e amount of magnetite is variable, so t hat 
only limited portions arc of the nature of iron ore. In t he circumstances 
it docs not seem probable that any single large b ody of iron ore is present. 
Even if the whole mineralized zone were magn etite ore , the tonnage present 
for each 100 feet in depth " ·oukl amount only to about 75,000 ton s. 
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(19) Menzies Bay, Seymour Narrows, Vancouver Island 

Richardson 1 has stated that he was informed that iron ore (magnet­
ite?) had heen found on Vancouver island, 6 miles west of Menzies bay 
near Seymour nanmrn. 

(20 a) Iron River, Vancouver Island 

(See Figure 12) 

LOCA'l'ION AND HISTORY 

Iron riYer is a comparatively small stream " ·hich , flowing from the 
south , joins Quinsmn riYer 4 miles nearly due south of the outlet of Lmrnr 
Campbell river. The iron ore occurrences lie on the west side of Iron river 
about 1~ miles from its mouth. No well-defined trail leads to the occur­
rence 1d1ich is usually reached from the Upper Campbell Lake highway 
by travelling south so as to strike Quinsam river above the junction of 
Iron river. 

The property lies within the E quimalt and N anaimo Haihrny Land 
Grant. A number of years ago a tunnel 60 feet long 1rns driven into a large 
exposure of magnetite and considerable stripping and some trenching were 
also clone. The tunnel is now inaccessible. The following published 
accounts of the deposit have been noted. 

Lindeman, E.: " Preliminary Report on the lron Ore D eposits of Yancouver and Texada 
Islands"; ;\Jines Branch, Dept. of Mines, Canada, Sum. Rept. l907-08, pp. 39-40. A brief 
notice in whir·h is given t he size of the oukrops and the analyses of severa l rnmplcs. 

Lindeman, E.: " lron Ore Deposits of Vancouver and Texada I slands, BriLish Columbia"; 
J\ li nes Branch, D ept. of Mines, Canada, Pub. Ko. 47, 1909, pp. 20-21. Repeats inform at.ion 
contained in above-mentioned report . 

Lindeman, E., and Bolton, L . L.: " lron Ore Occurrences in Canada"; vols. 1 and 2; Min es 
Br:inch, Dept. of Mines, Canada, vo l. 2, pp. 15-15 (1917 ). A noti ce based on statem ents 
mad e in above publicaLions. 

WhiHicr, \\". A.: " An Invest igation of t h e Iron Ore R esources of ihe Korthwest"; Univ. of 
\\'ashington, Bureau of Industrial llcscarch, Bull. ::\o. 2, pp. 66-67 (1917). Compiled 
from previous publications. 

CENEJlAL DESCHII'TlON 

Iron river at its junction with Quinsam riYer lies near the south end 
of an area of disturbed volcanic and sedimentary rocks, bounded, except 
to the north , by gently dipping upper Cretaceous coal-bearing strata . 
The older group of beds is pre ·umably Triassic. The eclimentary 
membcJ"s are mainly argill itcs and occupy consiclerahlc area . 

The follO\Ying accoun t of the magnetite deposits is based on \\·ork by 
C. 0. Swanson, field assistant. 

On Iron river in the immediate v icinit)' of the magnetite deposits 
the strata arc consiclerahly a ltered. About 120 yards below the main ore 
occurrence, rnsty wcathcrini:r magn etite and rock-bearing magnetite are 
exposed in the heel of the stream. On the cast side the hre:iclth is 30 feet 
and the material is largely magnetite; on the 1Ycst side the exposed breadth 
is less than 10 feet and the rock is less than one-half magn etite . The 
country rock is not Yisiblc, but is pre umccl to be siliceous aJ"gillitc which 
outcrop ne:Hb)' and is seamed " ·ith calcite. upstream from the mag­
netite outcrop arc exposures of siliceous argillite and altered, greenish 

i llich:i rdson , J.: ;, Hcport on Geological Explorations in Brit ish Columbia"; Ceo!. Sun·., Canada, Ropt. of 
Prog. 1873-74, p.101. 
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igneous rocks cut by dykes of various kinds . Along zones of shearing, 
garnet, epidotc, actinolitc, and magnetite, in small amounts, have developed . 
Fart li cr upstream, commencin g about opposite t he main magnetite expo­
sures, beds of Cretaceous sandstone outcrop an cl con tin uc to do 30 for a 
long chf.ltance beyond . 

The main expo urcs of magnetite lie on the west slope of the stream 
valley. The lo\Ycst outcrops arc 35 feet away from t he stream and 50 
feet above it; they extend up the hill-side to a height of llO feet above t he 
river and form a rectangular area 65 feet long by 35 feet broad. In the 
lo\l"cr part of t he outcrop, considerable sulphide is present, lrnt the amoun t 
decreases upwards. A t unn el, now inaccessible, has been driven into t he 
lower part of the outcrop. Lind cman1 has stated that it is 60 feet long and 

100 
sO 0 

6"° iO 
Geolo 1"cal Surve 

Fi.~u re 12. )fagnct ite d eposit, I ron ri ver , Va nco uve r island , B.G . i\fag ncl ite o utcrops s hown in 
Ho lid black. 

entirely in magnetite. In general the ore is large!)" fi nely granular mag­
netite " ·ith minute streaks and small , irregular patches t hat me coarsely 
crystalline. Chalcop)Titc is comparat ively abundant . 

On e hundred feet beyond and GO feet above the upper edge of the 
main outcrop, t here is, on t he top of a knoll, an outcrop of magnetite 
nearly free from sulphide. J\Iagn etite is exposed to t he north\l"ard along a 
t rench. In all , magnetite is exposed on the summi t of t he hill over an 
area averaging about 10 feet in widt h and havin g a length of 100 feet . A 
small outcrop of magnetite lies 50 feet \Yest of t he nort h encl of the long 
outcrop. The nearest outcrops of bedrock lie nearly 100 feet :iway from 
the exposures of magnetite . 

JoCO ·o:-,uc CONSIDERATIONl:i 

The main deposit or deposits pre ·umab ly have origin ated by replacing 
count ry rock , bu t direct evid ence rcg:i rcling t he mode of origin or t he form 
of th e deposit was not secured, for t he exposures arc practi cally limited to 
those of magnetite. If t he larger exposure on the slope of the hill a ncl the 
smaller , long outcrop on top of the knoll arc parts of a single ore-body, 

t LindC'man, E.: "Iron Or<" DC'posils of Varicou,·<'r and Texada Island , British Columbia"; Mines Branch, 
Dept . of ,\l ines, Canada. !DOD, pp. 20-21. 
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the deposit has a length of more than 250 feet and , in places, a breadth of 
75 feet or m ore. The major dimensions might even be la rger, but fm t hcr 
trenching or other exploratory work are necessary before it can be established 
that one large ore mass is present and not several separate bodies each of 
comparnt.ive ly sma ll size. The tunnel driven in t he lower outcrop only 
reaches to a poin t vertically below the edge of the surface outcrop. Since 
t he tunnel is rcpmtcd to be a ll in magnetite, it is reasonable to assume 
that the body extends some considerable distance below t he floor of the 
t unnel. Assuming that t he outcrops belong to one b::>cly 300 feet long , 
with an average breadth of 75 feet and extendin g 150 feet beneath th e 
surface, t he ore present \YOulcl amount to cl00,000 tons or more. On the 
summi t of the kno ll t he drift coYcring is thin , possibly nowhere deepe r 
than 6 feet, an cl it would be comparatively easy to determin e there, t he 
surface extent of the deposit. But on the slopes of this rise and on t he 
top , west. of the knoll, t he drift covering may be t hick, for no outcrnps are 
visible in the general Yicinity of t he deposit. 

(20 b) Iron Hill Claim, Upper Quinsam Lake 

(See Figure 13) 

LO CATION 

Iron hill ri ses from the east shore of U ppcr Quinsarn lake abo ut 
17 miles so uthwest of Campbell river on t he cast coast of Va ncouver is la nd . 
The locality is most conveni ently reached by fo llowing t he high,rny from 
Campbell river Lo Upper Campbell lake to where a trail leads south past 
Gooscncck lake to Littl e Quinsam lake, distant aho ut 4 miles. From 
here it is 3 miles by water and a mile longer by trail to Granite creek, 
which enters "Gpper Quinsam la ke about midway along its so u thcast 
side. Iron hill is sit uated a short distance hack from ihc lake and on the 
west sid e of the valley of Granite creek. The main ore occurrences a re 
on the northcast encl 'of the top of the ridge whose summi t rises 630 feet 
above Quinsam lake or 1,820 feet above sea-level. 

llISTORY 

Th e Iron Hill cl cposiL lies wilh in t he limi1 s of t he Esq uima lt a nd 
Nanaimo Rail' :ay La nd Grant a nd was acquired und er lease by ex-Senator 
J ones, of 8eaUe, and assoc iates, who p rior to 1914 drove several t unn els 
and made a few opcn-cu ts on the proper Ly . Later accoun ts refe r to the 
property as be ing in the hands of Lhc Quinsam Lake Iron 1-iyndicatc. No 
work has been done on t he property in recent years . Two t unn els are 
now inaccessibl e, but one 130 feet long is sti ll open to inspect ion. 

Previous accounts of the deposit arc, so far as known , limited Lo the 
followin g articles. 

:\ non: "Ca mpbell Ri,·cr Iron Deposits''; Jl r in. lcng. and Elect. Re<"., Yol. 19 , Ko. 3, p. 75 ( HJL3). 
Dre\\'e r , \Y . H .: "Report on t he Ocru rrenecs of lron-o re Depos it s on \ ·ancouvc r a nd Texada 

I slands, H.C'."; Ann. R epL., )lini sLc r of .\fi nes, B.C'., 19l6, p. 296. 
SLans fi eld, A. : " The Co mm e rC"ial Fcasibil iLy of Lh e E lect ric Smelting of fron Ores in Bri Lish 

Colum bia"; Dept. of ]\fi nes, 13.C., Hull. ::\o. 2, p. 32 ( 1919). Contains notes furni shed 
by the B. L. Thane Company, of San Fra nr·isco, in wh ieh it is stated Lhat the deposit 
probably contains 500,000 tons of magnetite. 
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GENEHAL GEOLOGY 

Upper Quinsam lake lies in an area of disturbed and variously altered 
sediments and volcanics penetrated by large and small masses of granitic 
rocks. The sediments and volcanics, so far as known , are mainly perhaps 
almost entirely of Triassic age. The plutonics are of late Jurassic or, 
possibly, early Cretaceous age. All are older than the coal-bearing Upper 
Cretaceous sed iments of the cast coast of Vancouver island. The pre­
plutonic rocks are largely of volcanic rocks both intrnsive and extrusive, 
but with them occur elastic and limestone strata which in places have a 
very considerable t hickness and are developed over considerable areas . 

In t he neigh bomhood of Upper Quinsam lake and for some distance north­
' rnrds granodiorite and granite are the prevailing rocks. In the vicini ty 
of Iron hill, granodiorite outcrops on the lower slopes of the ridge, which is 
nearly 1 mile lon g. The summit of the ridge is mainly occupied by dark 
volcanic rocks which vary in grain from very fine to medium and in places 
are porphyritic, amygdaloidal, or agglomeratic. They arc presumably a series 
of lavas and int rusive bodies. Their general attitude was not determined . 
Dark, basic dykes cut t hem and occas ional palc-colomed dykes from 
the granodiorite mass arc also present. At the northeast encl of the fiat 
top of the ridge, pale grey, nearly white, very pme crystallin e limestone 
outcrops over an area 1,100 feet long by 400 feet wide. The limestone 
in places is faint ly banded white and grey, but no distinct cviclcncc of 
bedding was noted. It overlies the finely granular, basic, volcanic rocks 
and the comsc fo llowed by its lower boundary, considered with reference 
to the topography, indicates that the mass of limestone, thourrh affected 
by minor undulations, clips nmtheasterly at angles of 10 to 20 degrees 
or less. The patch of lim estone is presumably a remnant of a very con­
siderable bed and has been preserved as a result of t he development of a 
body of magnetite-bearing garnetite along the contact between the lime­
stone a nd the underlying volcanic rocks. The resistant magnetite­
garnetite outcrops as a border to the limestone mass. 

DESCRIPTION OF THE OHE OCCURRENCES 

The main occurrence is a series of ou tcrops of magnetite and garnetite 
in varying proportions, which form a nearly comnletcly exposed annular 
zone enclosin g the area of crystalline limestone and surrounded by the 
dark, fine-grained volcanic rocks. The limestone and the encircling 
zone of magnetite and garnetite form an elliptical area whose major 
axis trends nearly cl uc cast and has a length of 1 ,300 feet, and whose 
min or axis measures 600 feet. The elliptical area contains about 12 acres, 
of which somewhat more than one-half is und erlain by magnetite and 
garnetite. The area of limestone and ore lies at the north encl of a narrow, 
comparatively fiat-topped ridge 'vhich trends southwesterly. The out­
crops are mainly on the summit, but are in part on the upper north slope. 
The limestone, the magnetite-garnetitc, and the surrounding volcanic 
rocks arc well exposed over the summit of t he ridge, but are poorly exposed 
on the north slope where large areas are \vholly drift covered. Th e inner 
boun dary of the magnetitc-garnetite, against the limestone, is \\"ell defined, 
but t he outer limit is drift covered except along the south margin. On 
any part of the annular zone of magn ctitc-garnetitc, the immediately 
adjacent outcrops of limestone are above, and the volcanic rocks arc 
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bclo\v, the magnctite-garnctitc exposures which have every appearance 
of belonging to a sheet-like body interposed between a floor of volcanic 
rocks and a partly removed cover of limestone. The lower boundary 
of the magnctitc-garneti te against the und erlying volcanics appears to 
he a comparatively even, though warped , plane, hut the upper boundary 
against lim estone is irregular, so that the thickness of the outcropping 
parts of the magnctitc-garnctitc mass varies from place to place. 

At the cast end of the occuncncc the magnctitc-garneti tc mass is well 
exposed in a steeply rising face. Over an area measuring 200 feet east 
and west and varying from 100 to 200 feet in breadth in a north-south 
direction, exposures are nearly continuous and there is a difference of 
elevation of' more than 80 feet between the highest and lowest outcrops. 
The material is very largely granular-crystalline magnetite ·w ith only a 
slight admixture of garnctitc. The upper boundary against the lim estone, 
though not exposed, appears to be sharply clcfinecl. The lower boundary 
is against drift, hut it is imagined that the contact with the floor of vo lcanic 
rocks docs not lie more than a few feet below the lowest exposure.:> of 
magnet ii c. 

To the west , a long Lhc south border of the occurrence, the outcrop of 
rnagn ct itc-garnctite narrows ancl in a distance of ahout GOO feet lhc total 
thickness cl\\·incllrs lo about 10 feet or less ancl both the upprr and lower 
boundaries are closely drfincd by outcrops of the li mestone and vo lcanics . 
Still farthrr westward a long the south edge, the thickness of the magnctitc­
garnctite bocJ:-r remain s firnall, but is inferred to increase rnthcr rapidly in 
a north direction to 20 feet and OYcr. Over much of the south outcrop, 
t he exposures arc of garnelilc and magncli!c admixcd in widely varying 
proportions. 

Along the north face to near the \\·est encl of the body, the magnctitc­
garnctiLc is widely exposed over a considerable heigh t on the steep hill­
side, fiO that the mass has the appearance of varying in thickness between 
40 and 100 feel. The magnetite-garnctitc in one stretch of 300 feet is 
exposed over a width of JOO feet or more. The difference in elevation 
between the outer, lower edge and upper, inn er edge, is more than 100 
feet. At the west encl the body appears to be comparatively thin. The 
material is not uniform and in places is largely garnctite. Towards the 
northwest corner, a tunnel 130 feet long has been driven into the body. 
Along the tunnel the following succession is observable, !he dislancc b8ing 
measmed from t he tunnel mouth: 

0- 28 fee(, mainly rnagnctilc 
28- fi7 feet, mainly garnetilc 
!>7- 70 feet, mainly magnetite 
70- 100 feel, garnet it<' with ,;omc magnc(i(c 

100- l:lO ft•t'(, mainly magnetite 

A tonguc-likr area of garnctitc ancl magnetite projects easterly into 
the central limestone area, from the southcast rdgc of the annular out­
cropping area of magnetite and garnrtite. This projection is 400 feet 
long and aYeragcs GO feet in width. The outcrops arc largely of garnetite, 
saYe towards the east end where magnet ite is prominent. An isolated 
outcrop of garncli tc and magnetite occurs 150 feet cast of the east end of 
this tongue. 

Four hundred feet west of the mouth of lhc main tunnel is an outcrop 
of magnetite about 50 feet long and half as wide. A short d istance ea~t 
arc cxposmes of granodioritc. The magnetite appears to be m volcamc 
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rocks at or close to the granodio ri tc contact. This bod:v of magnetite 
seems Lo he quite separate from the main occmrencc, which lies to the 
cast and 100 or more feet above it. 

AL ihc south\Ycst encl of the ridge , 3,500 feet a\rny from the main 
t unnel a nd across a n interven ing a rea of grccn sto nes, arc othe r exposures 
of magnetite. These for the most part occu r in a sLreLch of 300 feet 
ending at Lhc side of a small st ream. Five groups of outcrops arc vis ib le. 
Each is small and consists of a few inches or several feet or comparatively 
pme, fine-grained magnetite wiLh bordering zones of grecnstonc impreg­
nated \\·ith magnetite. A short distance downstream , a body of magnetite 
a few feet wide is Yisible for a short distance. 

'.\IODE OF ORIGIN 

The main ore occurrence aL the northcast end of the ridge presents 
many of the essential characters or the f)'pc of deposit known as contact­
mctamorphi c which is cxcmplifi.ccl by the magnctit<' deposits of TPxacla 
island and elsr\Yhere. In th is case the replacement has take n p lace along 
the co ntaeL o[' a bocly or limeston<' \riLh underlying, finc-grainocl , igneous 
rocks presumably belonging to a Yolcanic S<' ries. The plan<' of contact 
in spile of irrc'gularitics has a g<'nPrnl low clip. The magnctite-garnctito 
zone seems to be sharp!)' defined , both against the undPrlYing ign eous 
rocks and the OY<'rl)·i ng JimcsLo no. Any gradation that exists must be 
confined to thicknesscs of not more than i) feet. In a few plae<'s pxposures 
arc sufficient to indieatc thaL in these places there is no gradation at all. 
The rnagn('( i Le-garnoLite mass appears lo replace only th<' limps! on<' , but 
there is no aYailahle direct cvidc nec indicating that l'Pplaccmcnt or Lhc 
igneous rocks has not al;.;o taken place. The lower boundary of the mag­
llotitc-garneti tc hody seems to ho a gPntly warped nlanc. The upper 
boundary, against limesto ne , seems less regular. For in stance, the long 
p rojertion into the limestone from the southeast sr'ems to indi ca te a 
marked rise in the " roof" of the ore zone. The magnetitc-garnotite 
body prosunrnhly was produced h>· agents accompanying the granodiorito 
of the lo\\·c'r \\'cstcrn slopes or the ridge, though the two rocks arc not now 
in contact. The bodY of magneLito lying west of the t unnd entrance, and 
the occu1Tcnc·cs of rnagnctiLo at the southwest encl of the ridge , both lie 
in the Yolcanic rocks at or close to the edge of a mass of granodiorite. 
These· dc'JH>si t s n.lso appear lo IJe replace.men t !Jod i e~. but rcplae i ng volcanic 
rncks a :1d not lim estone. 

ECO;o..i0:\11(' CONS IDEHATIONS 

The group of small outcrops of magnet-ito and magnetii e-impregnaLocl 
rock at the so uthwest end or Iron hill do not appear to indi cate the presence 
of a deposit, or deposits , of magnetite of Pconomic value. The limiLcd expos­
ures aL the best sho\\· only 2 or 3 fccL of ore, the rcsl i:-:; lo\\' grade. 
The area partly impregnated \\·ith magnetite is closely limited on the 
souLh and cast h>· cxposmc;.; of hanen groensLone. In the opposite direct­
ions it may be that more important deposits exist , hul if so they arc drift­
coYorcd. 

The 50-fooL long outcrop of magnetite situaLod .J.00 feet wcsL of the 
main tunnel may belong to an importanL bocl)' of ore, buL the present 

Ii 135-G: 
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limited exposures do not seem to give any indication of what the size of 
the body may be. It is not unlikely that it is quite small and that it is 
only one of the many small masses known to have developed in analogous 
positions in other parts of the general region. 

The large, annular outcrop of intermixed magnetite and garnetite 
which occurs on the east end of the summit of Iron hill seems to be the 
outcropping edge of a large body. All available evidence indicates that 
the magnctitc-garnet itc mass is heel-like in form and that it everywhere 
underlies the limestone lying within the annular a rea of magnetite and 
garnetite. The positions of the outcrops of the vo lcanic rocks, of the 
magnetite-garnetite, of the limestone, and, whe re determinable, of the 
upper and lo,vcr boundary of the magnetite-garnetite mass, relative to one 
another and to the topographical fcatmcs when interpreted by vertical 
profiles of the locality, lead to the inference that the bottom of the mag­
netite-garnctite body is a gently warped plane with a general dip towards 
the northeast of 10 degrees to 20 degrees (See cross-section on Figure 13) . 
Assumin g that the ore-bearin g body has the form indicated, it underlies 
an elliptical area of about 12 acres with a major axis of 1,300 feet and a 
minor axis of 600 feet. It is known that the body is comparatively thin 
along its southern margin ; in several places it was observed to be less than 
10 feet. Along most of the northern margin it has every appearance of 
being much th icker; at the east encl it is apparently 100 feet thick, but 
westward the thickness seems to diminish and it is calculated to be about 
60 feet at a point at the limestone contact above the face of the main 
tunnel. Usin g all avai lable data, it is estimated that the volume of the 
magnctitc-gametitc body is 1,000,000 cubic yards, of which by far the 
greater amount lies beneath the limestone cover which it is estimated is 
nowhere thicker than 50 or 60 feet. The whole content of the rnagncti te­
garnetite body is not ore, nor do the natural exposm es permit of forming 
a reliable estimate of the proportion which might be classed as ore. At 
t he cast end wh ere the body is apparently thickest, there arc large exposures 
of comparatively pmc magnetite, a nd it is perhaps warranted to conclude 
that one-h alf of the volume of the body consists of iron ore in reasonably 
homogeneous masses large enough to be considered ore-bodies. On such a 
basis the ore content is estimated to be 1,700,000 tons of iron ore. This 
estimate of the ore content should be regarded as provisional only, for 
neither the outlines of the hocly nor the mode of distribution, size, or 
average iron content of the ore masses within it have ])con clctcnninccl 
"-ith certainty. These factors could readily be ascertained by a series of 
vert ical diamond-drill holes. 

(21 ) Bacon Lake 

Bacon lake is a small body of water which drains into Upper Campbell 
lake on t he nortlrn-est side about H miles from the foot of the lake. A 
highway lcn,ds from Campbell Riv~r to the southeast shore of Campbell 
lake. Ko well-defined trail leads to Bacon lake which is separated from 
Campbell lake by a comparatively low ridge less than l mile broad. The 
only known published reference to deposits of magnetite in this vicinity 
is the following. 

A non.: "Campbell River Iron Deposit s"; J\lin. , Eng., and Elect. Ree., vol. 19, No . 3, p. 7.5 (1913). 
lllagnetitc outcrops arc stated to be traceable over a length of 2 miles and a width of 2,000 feet. 
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The district is occupied by associated secl imcntary and vole: a n ic 
rocks, presumably Triassic , penetrated by large hoclics of grnnoclioritc 
and diori tc of late Jurassic or early Cretaceous age. On the ridge separat ­
ing Upper Campbell an cl B acon lakes magnetite is kn own to occm in severa l 
localities, more particularly in the vicinity of a tunn el \\·hich has been driven 
on the slope risi ng from th e northwcst shore of Upper Campbell lake a 
mile from its ou t let and also in t he vicinity of Bacon lake. \'cry little 
work has been don e on any of the magnetit e outcrops and none of any 
great size \\·as seen. \\.hat appears to be t he most important occuncn<"c 
li es about 300 feet cast of the out let of Bacon lake. At t his poin t, in a length 
of 300 feet , magnetite is v isible in Len or twelve isolat ed outcrops which 
lie within a zone 10 to 25 feet " ·iclc and are bordered in part hy a lte red 
voleanics, in part hy crystallin e limc::;tonc, and in part b~" diori tc. The 
individual outcrops range from seve ral feet to 40 feet in length , bu t arc 
a ll less t han 5 feet wide. At most exposures t he magnetite i::; n ea rly 
pure, but at some is diRscmin atccl t hrough grccustonc. H.oek outerops 
arc rare ancl no " ·ork has lJccn cl one 011 t he deposit. At one outcrop 
t he magn etit e appears to lie nearly hori zontally upon grccnstonc. It 
may be that t he m agnetite outrrnps hclong to one or m ore, nearly hori­
z011 t al, t abular bodies 10 to 15 feet t hi ck , extendin g in to t he hill a nd 
overla in and un de rlain hy grcenstonc an d limestone. The possible amoun t 
of ore t hat may be prc::;ent cann ot he Rafel:-" estimated unti l some t rcnchinii; 
ancl strippin g have hccn cl one. lf t he magnetite occurs in t wo nearly 
hori zontal, tabular masses it seems highly improbable t hat m ore t ha n 50.000 
tons of ore arc p resent , and it might be t hat no more t ha n 10,000 tons arc 
present. 

(22) West Redonda Island 

(Sec Figm cs 1-l and 15) 

LO CATl O::\ 

\!Vest R cc1 011cla iRlancl lies 100 miles nort hwest of Yan rom 'er or 30 
miles north of T exada. island . It is a. mcmhcr of t he large group of it·dands 
ly ing bc L\l"ccn Ya ncouvcr island and the m ai nland at t he northwcst end of 
t he strait of Georgia. \\"est H.ecloncla faces t he mainland , frnm \\·hi ch it is 
scpttratcd lJy I'r~·c· c cha nnel, running cast a nd \\"('st . Th e iron ore occ m­
rcnecs arc on t he north side of t he i:;lancl a sh or t distanec from the shore 
of Pryce elrnnnel. 

The north Ride of i.he island is hold , \\·ith steep, in pa rt })rceipitous, 
slopes rising in several iwnks and r idges about :3,000 feet h igh . The mincr­
a lir,ed outrrops (See Figm c 1 !J) arc three in number, lie close t o t he shore, 
and maY he rca('hccl lJY nearh· oblitcrntccl lrnil ,;. Th e t rail leading t o t he 
moRt northerly OC CUl'l'Cll Ce , t f1c Elsie claim , leaYCS the shorn d ose to t he 
mouth of rt small stream hearing south () f) degrees west from Elizabeth 
isla nd on t he north side of Pry('c ('h a nn el. .A. group of mining d a im ]o(' a­
t ion pof'ts marks t he rnmmencemcnt of t he t rail \\·hieh lca.cl s straight up 
t he slope t o the ore out ernp 200 )'<trds from the shore and -100 feet a hove it . 

The t rails t o t he t \\·o other showings lcaYc the shore close to t he 
mouth of E agle creek about one-hal f mile so uthcaRt of t he eommcnccm cnt 
of the trni l t o the Elsie body and about th e same dista.11cc west from a 
promin ent quarry face in wh itc (' rystallin c limest one. On e trail rnn s 
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" ·cstcrly to an ore outcrnp on th e boundary between the Eagle and Black 
Wanior locations on Pinc creek at an elevation of about 300 feet and dis­
tant about 400 yards from the shore. The second trail rnns southerly 
to t he valley of a second stream and follows up it a short distance to where 
at an elevation of 1,000 feet and 530 yards from the shore, mineralized 
rnck outcrnps on the H omestake minin g locution. 

HISTORY 

The Elsie claim v.·as located in 1892 and Crnwn-grantcd in 1895. In 
1920 it " ·as part of the estate of John H endry of Vancouver. Jud.!;in g 
from the number of locat ion posts standing on the prnpcrty it would appear 
as if at some time title to t he prnpcrty had been disputed. In 1893 t he ore 
outcrnp was cleared and 626 tons of ore was quanicd and shipped to the 
Oswcgo Iron and Steel Compa ny, Oregon. Sin ce th en one or more lots 
of a few tons of ore have been shipped. 

The t wo remaining min era li zed outcrops occm on claims known as 
the Black \Varrior grnup, which were reported to be, in Hl20, the prnperty 
of the llcdonda Iron Copper Company. The grnup of claims extends from 
t he shore in land along the \YCRt side of the Elsie daim, around it, and hack to 
and along t he shore on the cast side. The claims on which mineralized 
rock outerops ha.Ye hccn Rlll'Vcyecl and , presumably, Crown-granted . On 
Pinc creek , a t unn el has been driven for about 12 feet and a little stripping 
performed . At the occ·un encc to t he south , on the Homestake claim, 
a small amount of strippin g haR hccn done. 

The following list contains the titles of such publi ·hcd statements as 
have been n oted and that make more th an a pass ing reference to these ore 
occunenccs. 

Ann. R cpt .. Ministe r of i\li ncs, 13.C., 1893, p . 1,036. Contains generali zed sta lemcnt s relating 
to the E lsie clai m. 

l\imhall , .J . P .: "fkf'ondary O('currcnccs of J'vfagncLilc on I :; lands of Brit i:;h Columbia by Tl <'­
placcmcnt of Limestone• and by Weathering of Erupti,·cs": Am. Gcol., ,-o l. 20, pp. 13-27 
( 1897) . D esc1·ibes the E lsie ore-body and olTcr s an <'xplnnat ion of its mode of origin. 

J\nn. R epL., lllinist !' r of lllincs, B .C.:., 1D01, pp. 11 3- 114. Contain s generalized sta tements 
rela t ing to the Elsie claim. 

Ban('l'oft, J. A.: "C:eo logy of ihc Coast and I sland s hrl\\·e<'n ! lw Strait of C: co rg ia nnd Queen 
C ha rlolle Sound, B.C.:. "; Geo l. Sun·., Canada, )! em. 23, pp. 131-1 33 ( 1913). Conta; ns a 
description of !he Elsie ore-body and an explanation of it s mode of origin. Sec also: 

C:col. f:-lurv., C.:anadn, f;um. llcpt. 1907, pp. 17-18. 
Lindem a n, E., a nd Bolton, L. L.: " Iron Ore Occurrences in Ca nada"; Mines 13 ranrh , D ept. 

of lllinr", Canada, vol. 2, p. 17 (1917 ). Contain s a eond cn,<'d dcseri ption of the E lsie orc­
hocly as compiled from published aceoun ts. 

\\'hitt i('J' , W. H .: " ,\n In\"C':;t ip;alion of the Iron O re R !'sou1Tcs of the Xorthwest" ; U ni v. of 
\\'ashingion , Bureau of Indust rial Research; Bull. ~o. 2, p . 73 ( 19 17). Contains a con­
dcn sNl description of the E lsie ore-body as compiled from publi shed accounts . 

Stansfi <'kl, , \. : "The Cornnwrcial F <:'asib ility of the Electric Smelting of Iron Ores in British 
Columbia"; D ept. of Mines, B.C., Bull. No. 2, p. 34 (1919) . Contai ns a summary 
description of i hc El8ic ore-body clcriv<'cl from an engineer 's private report. 

Brc"·c r , \\'. .l\l. : " \\'ps tern Dist rict (Ko . 6)"; Ann. R cpt., l\Iinistc r of :11 ines, B.C., 1918, pp. 
282-283 . Contain s desf'1·ip tions of the ore occuncnccs on the El sie claim a nd the B lack 
\\'ani or group. 

Brewer , \\'. llf .: " \\'!'stern D istrict (Ko . 6)"; Ann. R ept., )finist<'r of Mi nrs, B.('., 1919, pp. 
215-2 17. Contain s clcscrip t;on of th e 01·c O('C'UlTenc·cs on the ]"!sic ('\aim and the Black 
\\'anior group. 

GENERAL GEOLOGY 

\Yest H.ccl on cla iRhncl lies within t he area of t he composite batholi t h 
of the Coast range. This batholith is presumably of late Jurassic age and 
aeeording to Bancroft! includes rocks ranging in composition from granites 

1 Bancroft, J. A.: Op. c it., pp. 82- t t I. 
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1· ~ 
Geo10 1cal Survey, Canaoa . 

Figu re 14 . ::lfag nctilc d cpoR il ~, \\' eHt Hcd ond a island , Coa Rt cl iHl rid , H .C'. l .oc-ali l ics re fe r red to 
in text arc indicated , respcct i,·c ly, hy letters.\, 11, a nd C . Contours approx imate, 
interval 100 feet. 
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to hornblcnclites and holds large and small remnants of the Rccl imcntary 
and volcanic strata that once overlay the plutonic rocks. The various 
rock types in places gradual ly paRs into one another , whereas in other places 
different varieties cut one another. The in cluded bodies of sediments 
and volcanics vary greatly in size, ranging from areas of many square miles 
clown to such as a rc measurable in feet. Th ese older rncks also Yary in 
character from such as seem but litt le distmbccl and comparativcl;I' mrnl­
tercd , to others which show all gradations from clearly recognizable sedi­
ments or volcanics, to vague areas of rock RO a lte red both physically and 
chemically as to appear as local ph ases of t he plutonic rocks. 

In t he vicinity of the min eral claims on \Vest Rcdonda, the plutonic 
rocks range in character from homhlcnclc granite to cliorite of medium 
grain an d seemingly grade in to fin e-grained , darker types. With these 
rocks arc associated many isolated masses of limestone. in places altered 
to garnctite , and of fine-grained , dark rocks possibly represent ing recry­
stallized volcanic roeks. These bodies of Rccl imcnts and volrnnics seem 
to occur partly in nanow hands, some of " ·hi c·h arc many yards in length, 
and partly as detached blocks an d masses c·hantcterizing narrow , band­
likc areas. In addition, dyke roclrn of various typcR arc present. 
A short distance cast of the mineral claimR, a ,,·idc lmncl of white crystallin e 
limestone is exposed at t he sh ore and is reported to extend far up the 
mountain slope. The complex of rncks visible in the v icinity of the 
mining claims seems to mark a zone of disrupted and partly assimilated 
sediments and volcanics once part of a large body of hcdclccl strata, which 
included the wide limcf'tonc hand, but from which they arc now Re paratcd 
by the intrusiyc granitic rocks. 

DESCUJPTlON OF TJTE OHE OCCUHHEKCES 

Outcrops of magnetite \YCrc seen at th rcc localities whoRc relative 
poRitions arc indicated on Figmc l LI . They lie on a nearly straight line 
follo"· ing a southear<terl:v direction. The most northerly occmrence 
(loC"ality " A" Figure 1-1 ), is on the EIRic mineral claim and is situated at 
an elevation of -100 feet an d is distant 200 yards from t he seashore. At 
this place a magnetite body lwtween 50 aml 55 feet lon g and having a 
maximum breadth of 20 feet has heen stripped and partly quarried. The 
outcrop has the out lin e of an elongated oval whose major axis strikes 
southeastwarcl. The mass lies on a steep hi 11-si cl c an d Rh ows in a broken 
face 20 to :30 feet h igh. The northeast edge, on the do\rnhill side, is 
concealed beneath the refuse-covered floor of t he quarry, hu t presumably 
no considerable part of the mar<s \rnuld have been deliberately buried 
beneath \rnstc rock an cl, t herefore, it is assumed that practi ca lly the whole 
ore mass is sti ll exposed. 

At the northwcst end of the outcrop the magnet ite is sharply separated 
hy a ncarl:v vertical plane from what is presumed to be a porph~Titic phase 
of the widespread diori tic rocks, an d this same porphyritic rock extends 
for a few feet sout heastward along the sout lrn·cst boundary to where it 
ends against brownish and pinkish garn ctitc. The contact between the 
porphyry an d garnctitc runs up hill away from t he ore-body. The garnetite 
forms the soutlrn·e8t honnclary for a few feet, hut beyond this t he rock 
bounding the ore is a dense, compact, greenish rock holding scams of 
magnetite and small splotches of garn et . D ense, greenish rocks border 
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the mn,gnctitc to near its southcast encl, where a porphyritic rock outcrops 
which seems to grade into normal clioritc. At t he southeast encl n,ncl 
for n, few feet away down hill arc exposures of dark, den se, greenish rocks 
and garnetitc. The northeast edge is conccn,lcd by waste J"Ock from the 
quarry in the ore. 

Along the slope of the hill and uphill , t he rocks exposed arc mainly 
dioritc. Apparently the ore-body occurs partly within a nanow band, 
only a few yards wide, of much altered limestone (now garnctitc) and 
pcrlrnps other sediments and volcn,nics, enclosed in dioritc whieh grades 
into a porphyritie rock at its contact with the sediments. The ore mass 
seems to extend diagonally across the width of the sedimentary band, so 
that at both ends it is in contact with diori tc. 

Geolog1cal 5u1·vo/, Canada ------------

Figure 15. :\[agnelite deposit, Blark \\"arrior and Eagle clai1n s, \\"esL Hcdonda island, Coast 
dis trict, B.C. MagneLiLe s hown by ruling; talus, etc., by sLippie. 

The magnetite varies from finely granular, a lmost dense, to rather 
coarse, with iJl(lividual grains measuring one-sixteenth of an inch and more 
in diameter. ::-\car the \rnll s of the ore-body, the magnetite is much ad­
mixccl with various silicates, but the boundary between ore aml country 
J'OC'k is very sharp . Towards the eentrc of the magnetite mass the silicates 
markedly cleercasc in n,mount. No sulphides \Ycrc observed. 

Uphill from the southern te rmination of the main ore-body and 
distant n,bout 50 feet , is a body of magn etite seern.ingly not less than 20 
feet long and at the widest part not less than 10 feet broad. This mag­
netite body is a lmost entirely concealed beneath moss and vegetation aml 
possibly has ncYcr been cleaned off. It is apparently sm J"Ounded by the 
porphyritic phase of t he cliorite. This oceu1Tenee may constitute the 
second ore-body referred to in some of the earlier description s of t he locality. 
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Magnetite ore occurs at a second locality (locality "B", Figure 14) 
660 yards south of the Elsie body. The outcrops lie in the south " ·all of 
Eagle Creek valley at an elevation of about 330 feet and 400 yards inland 
from the mout h of the creek. The ore exposures occm close to the boundary 
of the Black Warrior and Eagle claims and probably extend into both 
claims. The rocks exposed arc mainly dioritc and fin er grained rocks 
possibly representin g inclusions of much altered sediments and volcanics. 
A few feet above t he creek bed , on t he south side, a t unnel has been driven 
for a length of 12 feet along t he west edge of a body of magnetite which 
has a breadth of about 18 feet (See Figure 15). Talus covers the northern 
extension of the body, but t he deepest certainly docs not reach as far as 
the stream bed 50 feet away. The mass continues up the steep hill-side for 
about 20 feet to a drift-covered patch a few feet wide and on whose uphill 
side the dioritic rock is a lte red and sparingly min erali zed with pyrite and 
magn etite. A second isolated mass of magnetite outcrops to the south 
over an area about 25 feet long and with a maximum breadth of 17 feet. 
This second outcrop is separated from t he first by a barren , unmincralizcd 
interval of dioritic rock about 20 feet wide. The lower body of magnetite 
is sharply defined against the country rock. It is largely composed of 
magn etite, partly den se, partly coarsely crystalline. Large blades of 
tremolitc arc common and in places pyrite is sparingly present and various 
silicates arc prominent. The second mass of magnetite displays the same 
general characters. 

T he t hird magnetite deposit (locality C, Figure H) is 620 yards south 
of the second . At this place at an elevation of about 1,000 feet and at 
the end of t he trai l in t he heel of t he main stream , a tributary stream enters 
on the cast side. This stream, dry in the summer, fall s precipitously over 
rock ledges. U pwarcls along the stream cha nnel for a length of 300 
feet, white crystallin e limestone occur<s on the north edge; the rest of the 
bare rock floor and the wooded slopes of the south side arc of granitic 
rocks varying in character , but mainly diorite. A dyke of porphyritic rock 
cuts across the gully, dividing the limestone on the north side into two 
bodies. Upwards the stream channel bends first south and then cast to 
\\'here for several hundred feet it flows over granitic rnck in a body about 
50 feet wide flank ed on either side by limestone. The granitic rncks of 
the upper stretch of the stream arc somewhat altered, cany cpiclotc , etc., 
and a very little sparsely disseminated magnetite. The granitic rncks on 
the south side of the lower part of the stream at a distance of 20 to 40 feet 
south of the limestone contact arc much altered in a zone 250 foct long 
and having a maximum breadth of 50 feet. This zone over the greater 
part of its length forms a steep ri se on the sout h side of the tributary gully; 
it appears to encl upstream. D own stream it probably is continuous "·ith 
a mineralized zone occ urrin g on and along t he west side of the main stream. 
The mineralized zone in large part is plainly composed of altered granitic 
rocks now characteri zed by the presence of much cpiclote, some garnet, 
magnetite, pyrite, etc. In places magnetite forms small patches t hickly 
disseminated thro ugh width s of 1 to 5 feet. 

l\lODE OF ORIGIN 

The three magnetite occ urrences are alike in that t he iron oxide and 
associated minerals seem to occm replacing co untry rock and all three 
occurrences arc doubtless due to the ftction of emanations associated in 
orig in with the invading plutonie rocks. 
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ECONOMIC CONSIDERATION S 

The two more southerly occurrences, namely the one on Eagle creek 
and the one on the Homestake claim, arc not promising . The magnetite 
is much admixccl with silicates or patches of unrcplacccl rock and the orc­
bodics or mincntlizcd zones arc of comparatively small dim ension s. The 
conditions arc such that it seems prnbable that all ore masses will be of 
relatively small sizes, of incgu lar shapes, and so sporadically developed as 
to make profitable mining an impossibility. 

The main orc-hocly on the Elsie claim has an outcropping area of about 
800 square feet. Assuming it to be all merchantable ore (which it is not) 
and that for a considcrnhle depth it maintained the same cross-section, 
the orc-hocly \YOUld be capable of producing about 1,000 tons of ore for 
every 10 feet in depth. But the ore-body is definitely related to a com­
parat ive ly narrnw mass of limeston e smrnundecl by dioritic rncks and 
although it is possible this limestone band may extend downward for ma ny 
hundreds of feet and even increase in size, yet the chances arc that it wi \l 
cl Rcrcase in size and encl at a comparatively shallow depth. That is, 
t.11 0 probabilit ies arc that the Elsie main ore-body " ·ill cl cc:reasc in cross­
section and terminate before reaching any great depth. It is prnbablc, 
therefore, that the body contain s only a few thousand tons of ore. There 
is no certainty that the ore mass extends vertically doml\rnrcls, it may 
pitch in one clirection or another , may incgularly C'ontract and expand , (ll' 

the mineralization may take the form of sporadically dcYelopccl ])odics 
wit hin the limestone mass. 

Besides t hrse th ree ore occurrences, m agnctitc liodics arc said 
to have been discovered on t he opposite mainland on th e north side of 
Pryce chann el. Ko dcfinilc information could he ohlaincd regarding 
these supposed discoveries. F loat magn cLitc was observed along the heel 
of a stream emptying info the sea 2~ miles wrst of Elizabcih island. Along 
this stream the usual dioritic rocks \1·crc see n, \\"il.h in clusions a nd hands 
of \\"hitc, crys tallin e limestone and other rocks. 

(23) Sable Rirnr, Vancouver Island 
Soui·cc of l 11for11wlio11 . Hi ,. hard~on , J.: " Heport on t he C'oal Field s of \ 'ancouvc r and Queen Char­

lotte I sland s"; G eo l. Surv., Canada, H Ppl. of P rog . 1872-73, pp. 92-93. 

Richard son states that on Rah lc river, 2~ mi les from its mouth at 
Fanny hay on th e cast coast of Van couver iRland, the C'rctaccous sLrnta 
28 feet ahove their base hold 2 to 3 fr et of black shale "with 
nodules of iron ore varyin g in length from 6 in ches to 4 and 
5 fcrt, a ncl in thickness from 6 to 18 inches, while others arc round , with 
a diameter of 18 in chcR ." One sample was found i o contain 
36 · 8 per ccn t irnn and another, 29 · 8 per cont; ])oLh samples contain rcl 
much carbonate an cl large q uan liLics of insoluble matter. 

IL is noL likely that this deposit \1·ill ever be a so urce of iron ore. 
The associated Cretaceo us slrnLa occur nearly continuously along the cast 
coast of Vancouve r island for a length of 135 miles from Carnphc \l river 
southeastwa rd , hu t , apparently, the nodular, iron-containing strata arc 
nowhere any brttcr clevclopccl ihan on Sable riYor. 
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(24) Texada Island; Puget Sound Iron Company's Property 

(See Figures 16 to 18) 

LO CATION 

Texada island has a length of 30 miles, lies in the strait of Georgia 
about 50 miles northwe t of Yan co uver, and is distant 2 to 4 miles from the 
mainland. The most important iron ore deposits occur on the west 
coast in the north part of the isla nd, may he reached lJy rnad from either 
Yanancla or Blubber hay, lie 4 miles directly so uth of Vanancla, and are 
the prnperty of the Puget 8ouncl Iron Company of f:lan Francisco. 

ll ISTORY 

The property of the Pugel Sound Iron Company c·onsis!s of 3,09-! 
acres on the southwest C"oast of the island and exlencls for 3~ miles 
northwcstwarcl from Gillies hay. The properly, or a major part of 
il, was acquired in 1875 within a few years of its discovery and between 
1883 and 1893 consiclerahle development work was clone on the Prescott 
ore-body, the farthest northwcst of the large r magnditr masses. In 
1885 operations were practically suspended, but work \rns resumed in the 
autumn of 1886 and clming the \\·inter ore \Yas mined and shipped to I ron­
dale, ·w ashington, U.S.A. Mining operations continued for several years, 
but by 1890 shipments ceased and work was discontinued. By th is time 
one of the ore masses at the Prescott mine had been alrn m;t completely 
removed. Sometime before 1897 the company determined to prospect 
where copper ore was showing and commenced the sinkin g of a shaft 
located several hundred feet brlow and in front of t he main exposures of 
iron ore. By 1899 ihr shaft had reached a depth of 150 feet and at the 
ho!tom a drift had been nm northerlv for a distance of sevrral hundred feet 
to a point apprnximatcly under the l~rnin iron ore out crops a nd had rntered 
a body of magncLitc. For several years development work was continued 
at the surface on iron orr-hocl irs of the Prescott minr and small ore ship­
men ls were macle. Jn 1901 t he Prescott mine was leased to the Pacific 
Rtrrl Company ancl clming lhe next few years ore was shipprd to Ironclale. 
By Hl02 a large quar ry had bee n opened in ore. Prior to this date, 
seYcral open-cuts had heen maclr in the face of the Paxlon orr-hody. 

No ore sh ipments were made in 190-!, but a long cut was driven in to 
a largr sho\Ying on the PrescolL The mines \\'Cl'C again leased a nd in 1907 
and 1908 act ive preparations were under way fo r minin g and shipping 
both copprr and iron orr. By this time the 150-foot shaft on the Prescott 
min e had been conn ected with ihr surface by a tunn el nearly 400 feet long 
which opened lower clown thr hill-side nearer the seashore. I t is stated 
t hat at about this t imr, 1,000 tons of ore was shipped from the Lake 
ore-body, the easternmo;.;l of the three principal iron ore outcrops. 1\Iining 
operalions seem to lia-\'e ceased fo r a while in l 908 or 1()09. During 
l 916, bunkers and a tramway wr re constrncted on Llic Prescott propert:v 
for handling ore from t he copper prospect near the shaft, and ahout this 
time a second tunnel was driven in to the hill from a point near, but below 
and to one side of, the coll ar of t he shaft. So fa r as knmrn, little or no 
cop11er ore was prod ucecl. Since then no work has been performed on the 
properties an cl in l 922 a fire destroyed practically all the lJuilclings. 
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The foll owing table gives the shipments of ore for various years as 
stated in different publ ications . Save for a few hundred tons shipped 
as a flux to 1.hc Vananda smelter, all the ore was clclinrcd to the blast 
furnace at I ronclale, \ Vash., U.S.A. No records are aYailablc of sh ipments 
made earlier than 1885. If any \\·ere made, their total amount probably 
would not exceed 15,000 tons. 

Y0ar 
1885. 
1886 . 
1887 .. 
1888. 
1889. 
1900. 
190l. 
1902. 
1903. 
190 

Tons 
213 

4, 414 
l ,579 
8, 176 
2, JOO 

336 
2,500 
6, 290 
2,290 
l ,000 

28, 898 

The following is a list of all the more important publications noted 
that relate Lo Lhcse ore deposits. 

Richard son, .T.: "Jlcporton Geolog ical Explorations in British Columbia"; C:co!. Ru rv. , Canadn, 
Hcpt . of l'rog. 1873-74, pp. 99-100. The recently discovered iron ore depo~its on Texada 
island arc dcs<·ribed as bc in.o; bedded deposits. 

Ann. R cpt ., ~fini stcr of Mines, B.C., 1874. p. 35; 1875, p. 2.5; 1876, p. 429; 1897, p. 565; 189 1, pp. 
805-SOG;IUOO,p.925; 1901,pp. 1,102andl,111-l , LJ2;1903,p.205; 1904 , p.247; 1907, p. 1.52. 
Brief notices for the most part indicating progress made in mining and development. 

Da\l"son, G. 1\L: " R eport on a Geological Examination of the ::'fo r th J'art of \'a ncouver I sland 
a nd Adjacent Coasts"; Gcol. Ru1v ., Canuda, Ann. Rept., vol. II, pt. B, pp. 3 1.-39 ( 1887). 
The iron ore deposits arc descri bed and they are stated to be . . . . "contact deposits 
. . . . at or near the junction of the granit.ic mass with the stratified rocks . . . . 
The appearances indicate that t he formation ol the deposit occurred contemporaneously 
with the intrusion of the granitic mass." 

Dawson, G . M.: "The Mineral \\"calth ol British Columbia, etc."; Gcol. Surv., Canada, YOL 
ff, pp. 99-100 (1891). 

Kimball, J. I'.: "Second ary Occurrences of Magnetite, etc., etc."; , \m. Ceo!., '"o l. 20, Ko. 
1, pp. 13.27 ( 1897). The iron ore deposits arc described a nd stated to be replacement 
bod ies formed by so lution s which dcriYcd their iron content from the weathering of basic 
igneou s TO<·ks. 

Carmichael, 11 .: ·'T he Iron Ores of the Coast of B ri t ish Columbia"; Ann. Rcpt., :lliniste r of 
i\Ii ncs, B.C'., 1902, pp. 201-229. A description of the princ ipal iron ore deposits. 

Leith , C. !\:.: "Iron Ores of the \\"cstcrn United Rtales and British Columbia"; U .S. C:eol. 
Rurv., Bull. 28.5 , p. 196 (1906). The iron ores of Texada island are staled to be replace­
ments of limestone and to be probably of igneous origin. 

Le Roy, 0. E.: " Preliminary Report on a Portion of the ,)•Ja in Coast of British Columh i:l. ;ind 
Adjacent Islands, etc., etc."; C:eol. Surv., Canada, 1908, pp . 40-44. 'J he depos its arc 
described . Kimbal l 's ex planation ol t heir mode of origin is :l.doplcd. 

Leith, C. K. : " The Iron Ores o[ Canada": J our. Can. Min. Inst., vol. 11, pp. 91-101 (1908). 
The Tcx;icla deposits arc cited as examples of the pcgmatitc t~·pc of iron ores. 

Le Ro~', 0. E .: (in ) "Hcport on the C.lining and i\fc ta llurgical Jndu,;trie s of Canada, 1907-8"; 
)lincs Hranch, Dcpt.of)!incs, Canada, 1908,pp. H0-1-H . .'ieca/80 Rum. Rcpt. 190fi, p. 33. 

Lindeman, E .: " Iron Ore Deposit:; of Yancouvc r and Texada Island ,;, ] lrilish Colurnbia"; 
)fine,; Branch, Dept. ol i\fincs, Canada, 1909, pp. 21-n. 

Anon.: "Texada Js land Iron Deposits"; B.C. i\l in. and Eng. 11cc., vol. 16, pp. 102-103 (l9l0) . 
)lcC'onncll, H. G.: "Texada I s land, B.C."; Gcol. f'urv., Canada, :l1c111. 58, pp. 74-90 (1914). 

A detailed description of the iron ore occurcnces. The dc1oosils arc Llcscribcd as being 
contact metamorphic deposits. 

Sec also Gcol. Ruff., Canada, Sum. Rcpt. 1908, pp. 49-50. 
Lindeman, E., and Holton, L. L.: " Iron Ore Occurrences in Ca nada"; .\lines Branch, Dept. 

of ~lines. 'anada, vol. 1, PI). 25-30 (1917). 
Brewer, \\". JI .: "Repo1·t on the Orcurrences of Iron Ore Deposi ts on Yancouvcr and Texada 

Ioland s, H.C."; Ann. Rcpt., i\finistcr of i\fines, ]l .C'., 191G, pp. 290-299. A./so . \nn. Hept., 
1923, p. 2.58. 

\\"bittier ,\\'. JI .: "An I 1wcstigation of the Iron Ore Resources of the Kort ltwesL"; Univ. of 
Was hing ton, Bureau of Indus tr ial H escar ch ; llul l. Ko. 2, pp. 35-47 ( 1. 917). 

Stansfield, A.: "The Cornmcrc i,L] Feasibility of t he Electric Smelting of Iron Orps in British 
Columbia"; Dept. of )lines, B.C., Bull. ?\o. 2, 1919, 1). 31. .\n est im ate of t he a\·ailablc 
tonnage of iron ore. 

Swanson, r. 0.: "The Genes is of t he Texada Island ~lagnctite Depos its"; C: col. Run·., Canada, 
Sum. Hept. 1924, pt. A, pp. 106-lH. 



88 

GENERAL GEOLOGY 

The following aC"c ount of the general geology is quoted from the 
report by R G. :;\IcConncll. 1 

"The iron ore Ol'CUJ'S in t he form of magnetite lenses of various sizes, 
clistri butccl irregularly over an area about 1 t miles in length and lrnJf a 
mile in " ·iclth . The magn etite belt roughly parallels the rnast at a dis­
tance from it of from a quarter to half a mile, and most of the occurrences 
outcrop at eleYations of from 300 to 500 feet ahove sea-level. The sloping 
surface is clrift-co-vercd in places up t o an elevation of about 350 feet , 
but over most of the area the hummocky rocks arc bare or on ly lightly 
covered ancl the geological boundaries arc easi ly traceable. The magnetite 
lenses often proj ect as low hills. 

The rocks represented in the irnn range consist of limestunes intruded 
succ·essi-vely by porphyritcs, quartz dioritc in stocks and dykes, and clioritc 
porphyrite dykes. 

The limest ones occupy an inegular area along the northern elevated 
part of the range . Ordinarily, they are light to dark grey roeks \\·ith a 
compact to saccharnidal texture, but in places, especially nea r the intru­
sive masses, haYe been altered into coarse, \\·hitish , crystalline marhlcH. 
The bedding planes haYe mostly disappeared and the prin c. pal partings 
consist of \Yell -cl cvcloped cleavage planes inclined at high a1 'gleR. 
The limestones here , as elsewhere on the isbncl , arc remarkably free from 
impurities, except for th e development of :ocronclary min erals and ocea­
sionall;1 some cher t along the contacts with the intrusives. They occupy 
the most cle-vated portion of the district and in places ha-ve the appearance 
of overlying and being :-·ounger than the porphyrite::;. The netual contaet 
of the t\\'o rocks is Hsually marked hy a hollow partially filled with debris 
and is seld om seen , hut at a few points unmistakable eviclenre of the 
intrusion of the porphyrites into the limestone is d early exhibited. 

The porphyritC's occup)' a small melt at the southwe::;tern corner of 
the area an d a large one indented hy a limestone spur from the north at 
the eastern end of the min eralized area. They are greyish, meclium­
grnined, holocr:-·stallin c rncks. an cl \\·hilc cla:o:oecl generally 
as porphyrites in some of their ph ases they J'C'sernhle andesites, ancl in 
others, diorites. The porphyrites :uc ah\·ays more or less altered , 
usually with a development of epidot e, hut nowhere to su('h an extent as 
to obse urc their origin . 

The quartz diorites arc intrusive into hoth the limc:-;l ones ancl por­
ph)Tites. They arc clistrih utecl over an irregular rcrnghl:-' triangular area, 
stretching inland from the coast for a distance of ahout a mile. In aclclit ion 
to the main area, a number of dykes and small stoC'ks cut the b ordering 
limestones ancl porphyrites. The quartz cliorites arc greyi::;h , inegular­
texturecl , but se ldom coarse, rocks. Secondary min erals, prin­
cipally cpidote, gamct, and magn etite, occm ahunclantly in the quartz 
clioritcs, near their ('Ontacts \Yith the bordering rocks and ocrnsionnlly 
replarc them altogether oYer small areas. 

Th e clioritc porphyrites, the latest intrusi-ves in the an'a, occur in 
the form of dykes. They arc common in the limestone 
and less frequent in the q uartz cliorites and porph:-Ties. Dioritc 
porphyrite dykes \rere intruded both before a nd after the min eralization 
of the district." 

t Op. c it .. PP- ii'>-77. 
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DESCRIPTION OF 'flIE ORE OCCURRENCl~S 

The main outcrops of the magnetite ore-bodies of the Prescott mine 
(See Figure l G) occur on a hill-side about 600 feet from the seashore and at 
elevations of -!00 to 600 feet. The ore-bodies occur at the contact of 
limestone and quartz cliorite and lie mainly within an area of much altered 
quartz cliorite. The upper slopes arc underlain by limestone. On the 
lower slopes of the hill, away from the ore-bodies, the quartz dioritc is a 
normal, unaltered rock, but approaching t he ore-bodies it shO\rn many signs 
of alteration and in the immediate neighbourhood of the ore masses the 
dioritc is largely replaced hy secondary minerals such as epiclote and mag­
netite. In places the rock is so rich in magnetite, occurring either irregularly 
distl'ihutcd throughout it or in part concentrated in masses, some of large 
dimensions, as to constitute what might be termed a low-grade iron ore. 
·within the area of mcst highly altered dioritc occur the orc-l)odies, co n­
sisting mainly of magnetite but accompanied by various si licates and hy 
masses of incompletely replaced rock. In one instance, an ore-body 
occurs resting on limestone. 

The ore masses have been partly developed and worked h;.· open-cuts 
and hy a long tunnel entering the hill-side at an elevation of 165 feet and 
ending at a point nearly beneath one of the la!'gc ore-bodies Yisihlc on the 
surface. At an elevation of about -190 feet, a quarry face has heen opened 
with a length in an cast and west direction of 100 feet. The quany is 
open to the south . The north wall rises steeply for 70 feet or more and 
consists of limestone and inegular bodies of m agnetite, in part connected 
with 011c another, in part in isolated masses, and they Yary in size from such 
as a!'c small patches to others several or more yards in width . ~ o attempt 
has been made to min e these masses; they give no evidence of forming 
bodies of size large enough to wanant mining and possihl;.' are on ly root­
likc prnjections of a once continuous mass since removed lJy mining. At 
the summit of the eastern part of the quany face, at an elevation of 70 to 
90 feet above the quany floor , magn etite outcrops over an area about 100 
feet long by 40 feet broad. This mass is a remnant of a hody of ore \Yhich 
in times past afforclccl mmh of the ore shipped. At one time it apparently 
extended clown to the quarry floor , ancl rested on the steep!;.' inclined 
face of limestone now forming the \Yall of the quany (.'lee Figure lG, 
section F-G). The body of ore still remaining appears to he a shallow 
mass prcsmnabl;.' no\Yherc much more than 10 feet thick. 

At its "·estern end the quarry working extends into a soutlrn·anl 
projecting spur of the hill , so that there arc rock faces on the north, '"est, 
and south sides. The limestone forming the north wall of the quarry 
extends into the \Ycst part, hut is there replaced by altered dioritc. The 
t\rn rocks arc in sharp contact, divided by a nearly vertical plane. To 
the \YOSt, after a space of a few feet, the altered dioritc is succeeded by 
still more high!;.' altered clioritc impregnated with much magnetite. This 
more highl;.· altered rock occupies the "·est and south face of the pockct­
like extension of the quaiT;.· and with a width of about 50 feet extends 
" ·esbYanl upward ancl over the ridge dividing the quarry from a second 
open working yet to be clescribccl. On the " ·est face of the pocket-like 
extension of the quany, the rock face for a breadt h of about 25 feet at 
the level of the quany floor is occupied by ore ancl this mass extends up 
the nearly \'Crtical \YCst quany face to an estimated height of 30 feet. 
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The width of the ore-body decreases upwards, so that in a vertical plane its 
outline is approximately that of a triangle with its base marking the level 
of the quarry floor. There is no evidence that much of this ore-body 
has heen removed. It appears to be the upper part of the eastern face of 
a body t hat may extend westward for some distance in to the hill and 
downwards with perhaps increasing dimensions. On the other hand, 
it is possible that t his body is of small dimensions. 

The zone of heavily mineralized cliorite, in part a low-grade iron ore, 
described as commencing at the western encl of the pocket-like extension 
of the quarry, extends west,rnrd up and over a southward projecting spur 
of the main hill. The belt of altered rock at first has an average breadth 
of 50 feet and maintains this for a distance of 80 feet to a point where it 
commences to expand and, bending to the south , attains a maximum 
breadth of 170 feet and encircles a large body of magnetite developed 
by a second quarry opening. The floor of this quarry is at an elevation 
of 420 feet. The quany extends northward into the hill for a distance of 
70 feet, with a width increasing at the inner face to 4-0 feet. In the north­
east angle of the quany, a tunnel expanding into a chamber extends 30 
feet farther north and is all in orn. The ea t and west sides of t he quarry 
approximately mark the boundaries of the ore mass which is roughly oval 
or pear-shaped of outline with a major axis, running northward and 145 
feet long, and a minor axis, 65 feet long. The inner north face of the 
quany is of ore occupying a steep, in part precipitous, slope on which the 
north end of the ore-body lies 125 feet above the quarry floor. In plan, 
the area of the ore-body measures 7 ,500 square feet . On its eastern side, 
the mass of ore is rather sharply divided from the bordering zone of highly 
altered, magnetite-impregnated diorite. On the west side, the distinction 
between ore and rock is less sharply drawn and there for a breadth varying 
from 20 to 80 feet the bordering rock is rich in magnetite and holds masses 
of nearly pure iron ore 20 to 30 feet in diameter. 

The outcrop of the second ore mass is 100 feet " ·est of the body of ore 
visible in t he west encl of the first-described quarry working. The two 
orn-boclies are connected by t he 50-foot wide band of magnetite-rich rock, 
but otherwise at the surface form two distinct ore-bodies in part separted 
by a mass of relatively little a ltered cliorite. 

In front of the second-described, lower quarry, the hill-side below for a 
breadth of 100 feet is covered by waste rock and ore from the quarry. 
This material conceals a considerable area of what is probably highly 
mineralized rock, since to the west at the lo,rnr edge of the waste-covered 
area, and higher up the hill above the dumps, highly mineralized rock is 
visible with here and there patches and bodies of uearly pure magnetite, 
some above 50 feet in length. This highly mineralized area extends 
westward for 300 feet and ends against a large, drift-covered space extending 
southward from the edge of the higher of the two quarry workings. Out­
side this heavily mineralized area, the quartz cliorite in places shows altera­
tion in a varying clegrne a nd in several places \Yas seen to hold small masses 
of magnetite. 

Down the hill-side, at a point 162 feet above sea-level, a tunnel 617 
feet long has been driven northward along a varying course. Throughout 
its length to within 80 feet of its encl , t he tunnel walls sho''" practically 
unchanged quartz diorite save at a poin t 400 feet from the encl, where for a 
length of 10 feet a narrow band of magnetite, gamctite, etc., is visib le. 
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This mineralized occuncncc lies 200 feet below the west edge of the heavily 
mineralized rock as exposed at t he smface. The encl of the tunnel is cut 
in magnetite wh eh shows solidly along the west wall for 75 feet and for 
45 feet along the east wall. The face of the tunnel is in magnetite and lies 
300 feet beneath the smfaee and, in plan, 45 feet west of the west edge of 
the large ore-body in which the lower of the two quanics has been opened. 
The ore penetrated by the tunnel lies beneath t he zone of highly min eral­
ized rock exposed at the surface, but not beneath the outcropping of t he 
ore-body . There is no direct evidence that the ore in the t unnel and that 
at the surface belong to one cont inuous mass. 

The character of the ore exposed in the western , lower quarry is as 
fo llo\\·s, as stated by l\IcConncll.1 

"The magnetite is coarsely crystallin e, breaks " ·ith a rough fracture, 
and is seldom free from impurities. l\Iarcasitc in thin, short, radiating 
plates concentrated in places along narrow bands resemhling vcinlets, is 
conspicuous from its contrasting colom, although the percentage present 
is small. Some pyrite is also present, and occasionally garn et n,ncl chal­
copyri tc . The non-metallic impurities include dark areas made up 
mostly of cpiclotc, garnet, and hornblende, and a number of small , light ­
colourcd areas filled main ly with calcite and quartz. The latter arc con ­
sidered to be cavities formed during the crystallization of the magnetite 
and subsequently filled up. They arc usually lined \\'ith garnet and con­
tain some cpidote ancl occasional cubes of pyrite in addit ion to the main 
calcite-quartz filling." 

In t he steep face of ore on the north 'rnll of the lower quarry, \Yell 
\\'it hin the ore mass, the dark areas refen ccl to ])y l\IcConn cll and which 
apparently represent altered country rock, vary in size from mere specks 
up to others 1 to 2 yards in diameter. Calcite i also conspicuous in 
specks and splotches, some cvcra l feet long. The proportion of this 
hancn material to ore is diffi cult to estimate, but by area it would seem t o 
lie between 1 to 8 and 1 to 4. Areas of the ore arc especially ri ch in sul­
phides, others arc nearly free of this material, but in general at least a speck 
of sulphide is visible in each area of 4 square in ches. The ore penetrated 
hy the tunnel resembles that found at the smfacc save that it seems to 
can y much smaller quantities of sulphides and waste materials. A sample 
across the face of t he tunnel 'ms taken and assayed by \\'hitticr; t he results 
arc given in column l below. "An average sample along the 
tunnel" taken by Lindeman gave the results presented in column 2 below. 
A "general sample along the 75 feet of magnetite exposed in th e lower 
tunnel" taken by l\IcConn ell , y ielded the results sh own in column 3. 

Fe ... 
R .. 
]',(),.. 
SiO,. 
AI,(),. 
Cao ... 
l\[g0. 
C' u 

1 Op. ciL., p. 83. 

60·30 
0·07 

none 
7·90 

2 3 

63·27 
0·347 
0·01~ .. 
4·37 
l · 18 
2·.58 
1 ·05 
0·09 

55·20 
0· 266 

0· 14 
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The Paxton ore-body lies three-fom ths mile cast of the Prescott, on 
the \YeSt ern edge of the qua rtz diori tc body where it is in contact wit h a 
large area of porphyritc extending far t o the cast. The ore-body seems to 
be " ·holly within the quart z diorite . Th e ore outcrops (See Figure 17) 
on a steep slope 70 feet high and extends a short dist ance hack on the top 
of the rise. The south, cast, a ml west hounclarics arc rather sharply defin ed, 
hut t he north hounclar:v can be only arbi t rarily drmrn , sin ce in a northerly 
direction the ore grades in to heavily min erali zed dior ite . The only develop­
ment work perfo rmed on the prnpcrty consists of t wo open-cuts, made at 
the foot of the outh slope and extending in to the hill , and a tunn el -1 3 feet 
tong driven from t he end of one of th e open-cuts. 

S cale or reet 
/qo ,·'f, I I <? 

..., r-
" " L. Tunn e l 

6eoloj/cal 5ur v ry, Canada 

F igure 11 . :.\I agnct ilc deposit, Paxton mine, T exada is land, B.C' . ) l a~nct i tc s hown in rul ing; 
quadz d iorite (la rgely r ep laced b;· s ilicates and magnetite) in broken ruli ng; and quartz 
dio1ite in angle patte rn . Contou r intc n ·al, 20 feet. 

In out lin e the ore-hody is approximately fom-sidcd. The south 
boundary extends nearly clu e cast and \YCSt and is 250 feet lon g; the cast 
boundary is lUO feet long ; the north ])ounclary is 260 feet long ; and the 
west boundary is 100 feet long . The area of t he b ody is 38,000 square feet . 

:\IcConn ell describes the ore in the fo llowing t erms. 
"The P axton ore is eoarsc-graincd, contains the usua l small areas of 

dark secondary min erals and a larger percentage of sulphides, mostly iron 
pyrites, th an usual. P art of the ore min ed from the t unn el some years 
ago and sin ce exposed to the atmosphere has crumbled in to grains owin g 
to the decomposit ion of the numerous pyrite crystals. An assay of a sample 
taken a long the tunn el y ielded: iron 59 · -JO per cent, c·oppcr 0 · 30 per cent, 
sulphur l · 07 per cent ." 

In t he vicinity of the south boundary, much sulphide is visible, but 
elsewhere little or non e was seen. Over the western two-thirds of the 
exposures there is visible much banen material , in part , at least , unaltered , 
part ly replaced cliori tc. Such material in one place a long th e st eep south 
face outcrops nearly cont inuously for a lengt h of 200 feet and wit h a 
variable breadth in places measuring 5 feet . In t he northern part of the 

Ii! 35-7} 
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western half of t he ore mass there arc many barren ovoid rock masses 1 
to 3 feet in length. In t he heavily mineralized area h ounding the ore­
body on the north , in the narrow western part (See Figure 17) the rock is 
diorite on ly little altered and in it the magn etite seems mainly concentrated 
in one irregular body, in places 10 feet broad, and which extends cast and 
west with a length of 100 feet . In the extension of this mineralized area 
continuing northward , the diorite is, on the whole , more highly altered and 
magnetite forms separate bodies some of which may be 40 feet long. 

The Lake ore-body (See Figm e 18) is a bout one-third mile cast of t he 
Paxton and lies within the porphyrite area at the contact with limestone 
that extends northward. The body outc ·ops on ground ri sing to the 
north , the difference in elevation between i he lowest and highest pa:ts of 

Scale or reet 
1?f,, ,{c; " I? 10,0 

+ + 
6eolocf1cal 5urve_y, Canada. 

Figure 18. '.llagnet ile deposit, Lake mine, Texada is land, H .C. '.\Iagnetite sho\\'n in ruling; porpby­
rile in crosses ; and lim estone by broken ruling. C ontour inte rval, 20 feet. 

the ore-hocly being ahout 65 feet. The houndaries of the ore mass arc 
fairly well defin ed. The outline of the body is somc,Yhat inegular, but on 
the whole is roughly quadrilateral \Yith a maximum length and breadth of 
170 feet. Th e exposed area mcasmcs 20,800 square feet. Several opcn­
cuts have been made along the south edge of the ore outcrop, but otherwise 
no development work has been clone. The general nature of the ore mass 
is, as expressed by :;\IcConnell , as follows. 

"The magnetite in the Lake mine ore-hocly is finer-grained than in 
the other large masses and is freer from iron and copper sulphides. These 
have developed in considerable quantities in the altered wnc ly in g between 
the main magnetite mass and the unaltc:·ecl limestone (on the north) and 
occm only in cattcrccl grains and minute aggregates in the magnetite 
itself. Non -metallic impurities, principally cpid otc an cl garnet, and less 
freq uently actinolite, calcite, and quartz, arc fair ly abundant. A. rough 
general sample taken from the faced magnetite cliff . yielded: 
iron 57 · 50 per cent; copper, trace; sulphur 0 · 046 per cent." 

Along the western part of the so uth boun dary and for a considerable 
distance away from it, t lw ore canics much finely disseminated silicates, 
some calcite, and an occasional sulphide grain. Small spots and splotches 
of coarsely cry stall inr ff agnctitc and garncL \\-i th in trrsti tial calcite are 
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noticeable. Eastward along th e south bounda,ry the grnde of the ore 
improves and continues to be of better qua.lity a.long the east and north 
edges. On the west side, the condition is much the same as along the 
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Figure 19 . Magne ti te occurrence north of Presco t t mine , T exad a isla nd , l3.C. Contour in te rva l, 
20 feet . 

south edge, hut on the whole little or no sulphide is vi sible. Towards the 
cenLre of the mass, t he ore is of better qu a,lity , the silica tes m e less abundant 
and are more evenly dispersed. 
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In addit ion to the t hree main ore occurrences, magnetite ore is present 
at a number of localit ies . Only one of t hese occurrences was more than 
cursorily examin ed by t he present writer. This place lies a few hundred 
yards north of t he Prescott min e. At it (See Figme 19) isolated outcrops 
of magnetite proj ect through drift in t hree pl aces, of which t he westernmost 
has an area of 9,600 square feet, but all of this may not be underlain by 
magnetite . 

The various minor occurrences arc described by McConnell as follows: 
" \Vest of t he Prescott min e, a number of magnetite lenses of moderate 

sizes occur along t he cliori te-limc, a nd farth er on the porphyrite-lime 
contact , t he larger having a length of 90 feet a nd a \Yidth of 20 feet. 
Lenses have also formed at a few poin ts along the small , outly ing diorite 
stocks and dykes . A lens 57 feet long and 20 feet wide occurs at one 
point , forming the continuation of a dioritc dyke. The magnet ite in 
th is lens is remarkably free from both sulphides and non-metallic im­
pmit ics. 

North of the Prescott min e, t he limc-diorite contact is exceedingly 
irregular, consist ing of a succc sion of spurs and bays. Three large and 
several small lenses of magnetite occur in on e of the limesto ne hays. (This 
is the locality of Figure 19 1 See above.) The most westerly and largest of 
these has fo rmed ent irely in lim estone at a distance of 100 feet from t he 
tip of the clioritc spm. It has a length of 250 feet and an average wid th of 
about 50 feet. The second lens has a length of 160 feet, a width of 40 feet, 
and has formed along t he contact. The third lens has developed partly 
in cliorile and partly in limestone and has a length of 200 feet and a width 
of about 70 feet. The diorite so utheast of this lens is alte red a nd replaced 
for some distance by epiclotc, garn et, an d grain s and bunches of magnetite. 
No work has been done on these lenses except the excavation of a small 
pit at one point. The ore, judgin g from t he sm facc exposure, is of upcrior 
quali ty, and the percentage of sulphid es is very small. 

So uthwest of the Prescott a min eralized area in the quartz diorite, 
about 75 feet across, is exposed in a cut on the tramway (since destroyed) 
from t he mine to the coast . T he area contains a narrow lens of magnetite, 
but consists mainly of cpidote, garnet, and small bunches of magnetite . 
The percentage of sulphides present, mostly iron pyrites, i high. 

The Paxton ore-body occm s at the southern extremity of a long, 
altered area consist ing mainly of epidote, garn et, a nd magn etite, in grains 
and bun ches, sit uated on t he so uth along a cliorite-porphyritc contact. 
T o the nor th, t he two intrnsivcs a rc separated by a limestone spur and the 
altered area d ivides in to two portions, the easterly one fo ll owing the por­
phyrite and the \Ycstc rly one t he diorite. The latter spreads southward 
at one poin t in to the dioritc for a di stance of 500 feet. It cont ains several 
lenses of magnetite of good quality from 50 to 75 feet in length . The 
easterly branch also holds some moderate-sized magnetite lenses and near 
its termin ation small lenses of chalcopyrile, several of which have been 
mi ned, occur in the limestone . 

The lime-diorilc contact farther to the north is marked at in tcrvals 
by small magnetite lenses and areas of the alteration , a nd at one poin t the 
diori tc at some distance from the co ntact is completely replaced by a mass 
of secondary minerals. The replaced area is crescen t ic in shape and has 
a length of 300 feet. It conta ins t wo magnetite lenses, each about 60 feet 
in length, and num erous small aggregates and b un ches associated mainly 
with epidote and gam ct. 
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The porphyrite cast of the Paxton extends northwards as a spur from 
the main body penetrat ing the lim esto ne. East of the tip of the spur, a 
rounded mass of magnetite abo ut 90 feet across has formed in the lime­
stone, and several smaller lenses, on e at the porphyriLc-limc contact, occur 
to the south. The mineralized area is here cut across by a large cliorite­
porphyrite dyke. 

A buried lens of magnctilc about 30 feet in width was cut through in 
the copper workings at the Lake mine, 250 feet northcast of the main 
magnetite ore-body. The lens is overlain by crystalline lim estones prac­
tically fr ee from secondary minerals. 

A line of narrow magnetite lenses about 1,000 feet in length, simulating 
an intrrrnptcd vein, occurs so uth of the Lake mine in the porphyrite at a 
considerable dislancc from both lim e and dioritc contacts. The co nditions 
are unusual as the porphyritc near the magnetite sho\\·s li t tle alteration 
and non-metallic secondary minerals a rc rare. The most northerly lens, 
the longest one, measures 220 feet in length with a width of from 10 feet 
to 20 feet. Two other lenses measure respectively 84 feet and 50 feet in 
length, with widths of from 10 to 20 feet . The other lenses a rc compara­
t ively small. The magnetite in all the lenses is fi ne-grained and remarkably 
pure. f-:lome epidote and garnet occur scattered through it , but the 
quantity is small a nd only occasional grains of pyrite were noted. " 

i\IODE OF OUIGIN 

Da\\·son1 at an early date recognized that the magn etite ore was one 
of the resnlls of the intrnsion of the mass of quartz diori te a nd that the 
bodies occmred variously \Yi t hin the dioritc, the porphyrit e, and the lime­
ston e. Leith2 states that the ores ."arc obviously replacements 
of lim estone. In some instances the ore may be see n entirely surrounded 
by ign eo us rock, evident ly a replacement of limestone intruded by and 
caugh t up in ign eous rock near the contact" The same author3 

cites the Texad a ore-bodies as examples of the " pegmatiLc type" of iron 
ore deposits. Ores of this type arc defin ed by him as being such as 
"arc cal'l'iccl to or near the smface in magmas and arc extruded from them, 
in the mann er of pegmatite dykes, afte r the remainder of the magma has 
been parlially cooled and crystallized. They arc deposited from essent ially 
aqueous solu tions mixed in Yarying proportions with soluti ons of quartz and 
the silicates ." 

::\IcConncll'' stairs that "the iron a nd associated copper 
ores arc typical rxamples of cont.act metamorphic deposits. 
Thry occur along the lime-dioritc contacts, the lim e-porphyri te co ntacts, 
the porphyrite-diorite contacLs, and enclosed in all three fo rm ations at 
considerable clistanccs from the boundaries. They originated 
during the closin g stages of the Coast llangc batholith invasion. 
\Yhile the main mass of the metallic minerals probably formed after lhc 
non-mcLallic ones (epidotc, garnet, pyroxene, etc .) there is reaso n to believe 
that the deposition of both kinds was taking pbcc at t he same t im e in 
different pa rts of the mineralized area, and th at small quanliLics of non­
mctalli c minerals con t inued to form un til deposition finally ceased". 

1 D a"·son, G. M.: Gcol. Sun·., Canada, Ann . R cpi., vol. II, pi. 13 , p, :37 (1887). 
' Lni Lh , C. K.: U.S. Gcol. Su rv., Bull. 285, p. 196 ( 1906). 
3 Leith, C. K.: Jour. Can. ~Lin. InsL., ,-o l. II, pp . 92-93 (1908) . 
•Op. ciL., pp. 77, 78. a nd 81. 
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Although evid ence is not at hand to prove beyond doubt t hat the ore­
bod ics replace both dioritc and porphyritc as well as limestone, yet the 
field evidence strongly substantiates this view. In numcrou. instances 
both within and close to the ore masses, i t is possible to observe what 
appears to be examples of a ll stages in t he replacement of respectively 
diorite and porphyritc and at the same t ime there is a complete lack of 
any direct evidence of the fo rmer presence of limestone. 

BCONOMIC CONSIDERATIONS 

At the Pre. cott mine there has been exposed a number of bodies of 
magnetite occurring within a limited area. A nearly \Y Orkccl out mass 
resti ng on limestone occurs in the cast, high up on the face of the highest 
open working. This body gives no prospect of affording a ny consiclernhlc 
amount of ore. 

A second ore-body is partly exposed in the hill-side at t he west face of 
the higher quarry. It possibly exten ds for some considerab le distance 
" ·cstward in to the hill oYer \Yhich outcrops highly alte red dioritc, in part 
richly impregnated with magn etite. The body may extend downwards 
with expanding dimensions ; it may conn ect with the large magn etite 
hocly exposed less than 100 feet to the west. Th ere is, however , no availa­
ble evidence indi cating that the mass of magn etite may be anything more 
than a relatively small body. 

The large body of magnetite in which the lower quarry has been 
opened has an area of 7,500 square feet. The boundary on the cast 
side fo llows a nearly vertical plane to a height of at least 60 feet and it is 
possible that a ll boundaries arc cs cntially vertica l, that the shape of the 
mass is pipe-like, and that it extends downwards along a general vertical 
direction. From the floor of t he quarry to the highest part of the mass 
is 125 feet. Th e amount of ore partly developed above the floor of 
the quany, assuming the boundaries to be vertica l, is estimated to be not 
greater than 50,000 tons. The depth to which this body may extend is 
unknown. Some who have examined this dcposit1 arc of the opinion 
that thi . body extends downward to unite with the ore struck in the encl 
of t he tunnel 255 feet below t he level of the quarry floor. One former 
observcr2 on the other hand states "sufficient development 
work has not been done to determine if the bodies exposed in the q uanics 
are conn ected with one another and with the one in a t unn el". An 
inspection of the plan and sections of the min e (Figure 16) reveals that the 
ore penetrated hy the t unn el lies in front of and to one side of the exposure 
of ore at the surface. \\'here the tunnel enters the ore-body the boundary 
of the ore mass fo llows a general northeasterly course and it is not im­
probable, therefore, t hat the body of ore extends a considerable distance 
to the ''"est a nd, also, sin ce the t unn el face is still in ore, it is a lso poss ible 
that the mass continu es northward a considerable clistan cc. If both pos­
sibilities should prove to be actualities, a considerable part of the 

t J\lcConncll , n. G.: Op. c it., p. 88. 
Lindeman, E.: "Iron Ore D eposits of Yoncou,·cr and Texada Ishwds, B.C. "; 1\fincs Brn.nch, Dept. of i\Ii nes, 

Cnnada . 
Bro"·er, \V. ~(.: '' Iron Ore Deposits on Yancou\·cr and T exada Is land s, B.C."; )Ji nes Branch, D ept. of Mines, 

Pull. l\"o. 3. p. 32. 
Whit.tier , W. 1 f.: '; ..-\ n T nw•stigation of the Iron Ore H csources of the :\orthwcst "; ljni ,, . of Washington, Bureau 

or Industrial Hcsca rch, Bull. ;\o. 2. 
2 l ,C'HO.\', 0. E .: ''Preliminary H~por t on a Port ion of the Iifoin Co::ist of Briti sh Colu mbia and .Adjacent I slands, 

etc."; Gcol. Surv. , Canada. 
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ore mass of the t unn el may be vert ically below t he body outcropping at 
the surface. Such a con dit ion would give fu rther " ·eight to the opinion 
that the ore exposed at the surface and in t he tunn el belong to one and 
the same body, but would not demonstrate this to be the ease, sin ce there 
is no doubt that in t he general area masses of magnetite abrupt ly encl or 
grndc into impregnated rock not ri ch enough in magnetite to constit ute 
ore. If it be assumed that the ore masses at t he surface and in the t unnel 
belong to one continuous body of uni fo rm cross-section , then t he ore-hocly 
bet,,·ecn t he level of the quarry fl oor an d t hat of t he t un ne l, " ·ou lcl contain 
in t he ncighbomhood of 300,000 tons. M cConnell , making t he same 
assumption, estimates that t he tonn age \Youlcl be 1,366,-±00 to ns, but this 
estimate is based on t he view that the ore-body at t he sur face has a length 
of 300 feet and a n average " ·idth of 80 feet. The adopt ion of su rfaw 
dimensions as large as t his involves in cluding much low-grncl c roc k and 
considerable ban en diori te. Th e view advocated t hat the ore-body is 
much more limited in size is corrnb orntcd by t he results of an examin ation 
of t he property made for the own ers by F. H . Shepherd and published in 
the form of a map accompany ing a report by Lindcman. 1 

In t he caRc of t he P axton ore-body, practically nothing is known 
beyond its surface extent. The t,,.o open-cu ts at t he foot of t he sout h 
face Rhem· that fo r a vert ical Rpacc of a few feet t he boun dary is vertical. 
P oRsibly the boundaries everywhere arc vert ical or nearly so . It would 
seem safe to assume that the mass everywhere cont inues downwards to 
at least the leYel of the foot of the south face. :!\faking such an assum pt ion, 
the amoun t of ore in all probability would not be lesR than 300,000 tons. 

T he Lake ore-body outcrops with an area of 20,800 square feet. Prac­
t ically no development work has been done in conn exion with t his mass. 
The contacts seem to be vert ical planes a nd it seems reasonable to assume 
that ore exte nd s in depth to at least the level of t he !owe. t poin t now 
visible on the south face. Under this assumption , at least 90,000 tons 
of ore might he considered present. 

T he total amount of ore t hat, with varying degrees of probability, 
it seems permissib le to assume as prnhably present in the Prescott, P axton, 
and Lake deposits, is, in round numbers, 700,000 tons. T his quantity, 
howeYer, may not be a ll fi rst-class ore. ·writ in g in 1902, Cannichae l2 

stated with reference to t he operations t hen being con cluctccl on the P res­
cott ore-bodies that "as t he ore is min ed on royalty, on ly 
that running 50 per cent irnn, or over, is shipped . ·with such sorting, 
only about half of t he ore min ed is shipped" . l\IcConn ell es­
t imated that the Prescott, P axton , and Lake bodies might contain in the 
neighbourh ood of 3,500,000 tons provided that the bodies "ex­
tend cJ o,Ynwa rds for a distance equal t o their exposed surface length" 

but the same aut hor is careful to state that t he ore-bodies arc 
of a type \\·hi eh "arc charact eri stically incgular an d un­
certain in out lin e. Furthermore, the district has been subj ected to almost 
continuous ernsion (fo r an extremely long period of t ime 
a nd co nsequently the ore-bodies) have been pa rt ly destroyed, and t he 
port ions remaining may represent eit her the roots or t he t ips of large 
masses" Another estimate of t he ore tonn age is given by 
Stansfi clcl 3 " ·ho from notes fu rnished him by the B . L . Thane Company, 

1 Op . cit. 
'Cormichael , lf.: Ann. R cpt. , :rnnistcr of Mines , B.C., 1902. 
3 Department of :- t ines , 13.C .. Bull. Ko. 2, p. 31 ( 1019) . 
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of San F rancisco, states in reference to t he holdin gs of t he Puget Sound 
Iron Compa ny, t hat "the deposit contain s 1 ,000,000 tons a nd 
probably an additional 2,900,000 t ons." 

The present estimate of 700,000 t ons of ore is not of developed ore, 
for t here is practically no developed ore. The estimate represents t he 
amoun t of ore t hat 7Jrobably is present between t he highest and lowest 
visib le points of t he indiv idu al ore occurrences It is unreasonable to 
suppose that ore docs not extend below t he lowest visible point, but no 
reli able means is available for estimating t he dept h to which ore is likely 
to extend . It is reasonable to hope, is perhaps reasonab le to expect, 
t hat t he amoun t of ore pre cnt is very much greater t han t he above fi gures 
indicate . Furthermore, in m akin g t his estimate, no attent ion has been 
paid to t he probable or possib le contents of t he numerous, apparent ly, 
min or magnetite hoclic whose general distribut ion and comparative 
sizes at t heir outcrops arc indicat ed on a m ap accompany ing t he report 
by :McConnell. A number of t hese occ urrences arc of such size and general 
charact ers as would wanan t t heir being explored if a market fo r iron ore 
were established . I t is not improbable t hat some of t hese occurrences 
would prnvc to be of very considerable m agnit udes. Given a market for 
such iron ore as t hese prnpcrties would afford , t here can be no question 
t hat conditions arc such as wou ld ,,.aJ'J'ant t he cxpencli t m c of a sum of 
monc)' suffi cient to determin e t he probable extent of the larger occurrences 
and of some c,f t hose occ urrences that at present seem of min or impor­
tance. 

Texada Island Iron Ore Deposits ; Sundry Occurrences 

T he fo llo,1·ing acco unts, derived from the repor t by H. 0 . 1\1cConncll1, 
deal with va rious min eral occurrences on T exada isla nd which , t hough 
not all strictly speaking iron ore properties, arc yet of such characters 
as to render i t possible t hat t hey might be of value as p rodu cers of iron 
ore wherever a market for iron ore is established. 

" T exada island wiLh the exception of t he fe w .-mall areas covered 
hy Cretaceous clepo,;its, is more or less min cralizccl t hroughout its n·holc 
extent. Th e mineral occmrcnccs, while numerous a nd widely distributed, 
arc most ly small ancl the proved important deposits arc con fin ed to t \\'O 
a reas, one near Yanan da on t he cast coast and t he other a lmost directly 
so uth on t he west coal:lt. The island has been subjected to nearly 
constant erosion sin ce late :i\Icsozoic t ime, and t housands of feet of mas,;ivc 
and scdimcntarv rocks \r ith t heir enclosed mineral co n tents have been 
worn away . The lenses of ore arc irregula r in shape and size, occur at 
varying depths, and t he poin t at which t hey are in tersected by t he present 
surface is purely acciclcnt a l. Small lenses cu t t h rough t heir widest part 
may make a better surface i.:;ho\\·in g t ha n la rge lcnsc. , wi th only t heir tips 
exposed. 

" Th e P aris grou p of claims a rc sit uated a shor t distance sou th of 
Blubber bay, at t he no r th end of t he island . The rocks on t he 
claim s consist of lim estones in t ru clecl by t 11·0 small dioritc 
stocks an d numerous diori tc-porphyrite dykes. Th e stocks arc highly 
a ltered . . . . The workings co nsist of t hree shafLs from 50 to GO feet in 
dept h, t he most sou therly of which is conn ected wi th the surface by a 
t unn el 250 feet in length . The shafts haYe been sunk on moderate-sized, 

I ~ l cC'onncll, n. G.: "T exad:1 Island, B.C. 11
; Geol. Run·., Cannda, ~ l em. 58. 
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magn etite lenses form ed along the diorite-lime contac ts. The magneti te 
contains some irregularly clistributccl cha lcopyrit c, a nd a lso pyrite, py r­
rhot itc , and occasional grains of zin c blendc. At th e central 
shaft a bout 200 ton s of magneti te canying considerable cha lcopyri te 
has been min ed. 

Th e Volun teer is si tuated abou t one-half mile west of the Marble Bay 
min e (at Yananda) near t he sou thcastem end of a long diori te-porphyri te 
stock. The cropping consist of three magn eti te lenses from 30 
to 50 feet in length and 10 to 15 feet in wid th, \\·hich have fo rm ed along the 
contact of the in t rnsivc wi th lime3tonc. The cen tral lens rests belo w on 
limestone. It has been partly min ed out and shipped as a fl ux. So me 
chalcopy ri tc is present, bu t the pcrccn tagc is sma ll. 

Th e R eel Cloud min e, fo rmerl y t he Raven, is situated about onc­
qu ar tcr mile \\'est of Spratt hay a nd 3 miles sout hcastward along t he 
coast from Yanancla . Th e croppin gs occur in porphyritc 
near a quartz cl iori tc stock. They consist mainly of magneti te 
containing some iron and copper pyrites and arc distribu ted irregul arly 
along a fi ssm cd zone from 1 to 8 feet in \\·idth , traceable along t he surface 
for a cJi ,.tancc of a bout 150 fed. The workings include a 
shaft and two drifts. The lo\\·cr drif t extends from 
th e sm facc fo r a distance of 25cl- feet, bu t docs 
not reach the shaft. K o ore is exposed along it. The upper drift extends 
from the surface to the shaft, and continu es past it, fo llowin g the lead fo r 
a distance of 70 feet. :.\Iagn cLitc occm s along it and a considerable amount 
has bee n sloped out a nd shipped as a flu x. . . . 

The Cape ohcaf is situated 2 miles outh from Spratt bay. 
Th e porph yritcs holding occasional lim estone in clusions a nd 
in t ruded in places by dioritc porphyrites outcrop in t he vicinity . The 
croppings C'on:-, is t of a magn etit e k1rn fo rm eel in one of th e in clusion::; near 
i ts contact with th e porphyrit c. A shaft has been sunk t o a depth of 90 
feeL a nd i-;ome drifting cl one. . . . Dump specim en::; of th e magneti te 
show some dissemin at ed iron and copper pyrites. The grade in copper 
is not high. 

Th e porphyrites extending from Haven creek, Spratt bay, nor tl1\\·cs­
' rn rcl fo r a mile or more a rc intruded near the coasL by 
num crnus quartz cliorite stocks and hold numernus limestone in c lu sio 1~s 
~e ld om more tha n a fe w fee( ae ross. l\ Iany of t he inclusions a rc partly 
replaced by i:;ccondary minerals a nd in a number magn etite lenses have 
cl evelopC' cl. Am ong th e hc>,t known claims in t he dist rict a rc t he Wood­
pecker and Butterfly. Th e vVoodpecker is opened up by a sha ft a nd some 
open-cuts, all showing impure magn etit e in small len ses. A sha ft . . . 

has also been unk on th e Butt erfl~· to develop a magn etite lens 60 
fceL in le ngth and from 4 t o G feet in width. Th e magnet ite in all the 
lenses contain s considerable pyri te and some irregularly distribu ted chal-
copy ri te . A magn etite Jens r-, ituatcd on the coast was min ce! . 
a nd used as a flux. 

The :.\[alaspinc :.\lines Compa ny cont rols a large group of clainu; eoYcr­
ing part of Comet moun t ain , cast of R aven creek, and extendin g eastward 
to the coast a distance of ove r 3,000 fee t. Comet mounta in a nd t he 
smrouncling district are underlaid by t he massive porphy ri tcs. . . . 
cut by a few dioritc porph yri tc dykes, quar tz diori tc int rudin g t he por­
phyrit c ou tcrnps in narrow stocks along port ions of t he coast. Small 
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inclusions of limestone occur in places in the porphyri tc . The 
croppings consist of a few magnetite lenses, the largest seen measuring 
about 100 feet in length. The magnetite contains some pyrite and small 
quantities of chalcopyrite, but is too low grade in copper to be co nsidered 
an ore. 

The Good Hope fraction is situated on the so uth side 
of Raven bay about 250 feet from the coast. The count ry rock 
is porphyrite cut by a few quartz diorite dykes. A magnetite lens 100 
feet in length and from 5 to 15 feet in wid t h has fo rmed apparently in the 
porphyrite , but may replace a lime inclusion. The magnetite contains 
som e pyrite and a small percentage of chalcopyri tc, bu t is freer from 
impurities than most of the lenses in the vicinity ." 

Further details regarding the deposit on the Good H ope claim have 
been given by Brc\Yer1 who states that it has been developed on fou r 
levels. On the surface are two open-cuts each a bout 100 feet long and 
separated by a ve rt ical interva l of 20 feet . Lower down , a short adit 
was driven in to the hill-side to the magnetite body below an exposure 
20 feet lower t han the lower open-cut. From the encl of the adit, the 
ore has been stopcd down over a length of about 100 feet. A fourth level 
was being driven in 1923 at approximately 75 feet below the outcrops on 
the surface . The magnetite body is stated to average abou t 11 feet in 
\Yidt h, with, in places , a considerably greater breadth. 

V AKCOUVER MINING DIYISION 

(25) Iron King, Al ta Lake 
Source of I nformation. Cam sell, C .: "Reconna issance Along the Pacific G reat Eastern Railway 

between Rquam ish and L illooet"; Geo l. Sur v ., C'anacla , Su m . R ept. 19 17, pt . B , pp. 21-22. 
B rewer , \\' . ]1'1.: " Ann. Hept. , :'lfin iste r of 1\'Tines, B.C., 191 8, pp . 29-1-5 . 

GENERAL D ESC RIP'l'ION 

Alta lake is on the P n,c ific Great En,stern railway about 35 miles nor th 
of its terminus at Squamish . In the vicinity of the lake arc deposits of 
lim onitc. The rocks of the country side consist of deformed sediments 
and volcanics which form a wide band bordered by granitic rocks of t he 
Coast R ange ba tholi thic area. According to Camscll , "A gro up of about 
t wenty claims at on e time covered an a rea at t he nor th end of Alta lake 
where deposits of bog iron occur on the western slopes of the valley. All 
except four (controlled by Dr. Davidson and J. H. Thompso n of Van­
couver) have now been aband oned. The principal exposure 
occurs about half a mile west of t he north encl of Alta lake. H ere on a 
heavily wooded slope a large number of trenches have been dug. . . . 
These t renches how the deposit to have a max imum thickness of about 
10 feet, thinn ing out, however, on a ll sid es. The area covered by the 
deposit is about 60,000 square feet, having a length of 450 feet and a greatest 
width of 250 feet. Th e top of the deposit is composed of loose, ear thy 
material, whereas the bottom is hard and shows stratification. It is 
estimated that there are about 12,000 t ons of ore in t his deposit. . 
Other small areas of bog iron ore of similar character occur in the neigh­
bourhood, but their extent is unknown. The iron ore seems t o be derived 
from pyrite-bearing rocks which a re exposed on t he hill-sides above t he 
deposits". 

J Bre\\·er, W. :.\I.: Ann. llcp t., i\linistcr of )lines, B.C ., 1923, p. 258. 
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NEW WEST:MIKSTER MINING DIVISION 

(26) Harrison Lake, Northeast Shore 

LOCATIO N AND HISTORY 

A grnup of five Crown-granted claims, own ed by :\Irs. Dixon , Yan­
co uvc r, B.C. , a re sit uat ed along the northcast shore of H arrison lake about 
J 7 mil es from J-lal'l"ison Ho t Springs. The claim s were acquired on the 
supposit ion that valua bl e deposits of iron ore " ·e re present on them and 
several pits, ope n-cut~, and three t unn els, have been made in an endeavour 
t o deve lop the property. 

GENERAL DESCRTPTTO:\T 

Th e property was examined by R. E . H ayes a nd F. F. Osborn e, fi eld 
assistants, from whose report t he following notes have been compiled . 

H a rrison lake is walled on both sid es by steepl y risin g m oun tain 
slopes. In the immediate vicinit y of th e claims the lower slope rises in a 
series of st ep-like dcc liYities along t he lowest of which a rc t he several 
t unn els and pits which have been opened on t he claims. Th ese workings 
arc clispoRe cl ove r a length of 1,000 feet a long the face of t he first rise which 
is cliff-like, in pa rt overha nging, a nd ascends abrup t ly to a height of 200 
to 300 fee t aboYc the lake-level. Towa rds th e ea t the workings lie wi th in 
100 feet of the ~hore. At the west limit they a rc distant 300 fe et from the 
lake . The easternmos t \\·orking is a t unn el open for a length of 50 feet 
to where it has caved in. Wes t of t his the workin gs consis t of a shallow 
pit , a tunnel 26 feet long, hrn pits one 6 feet the other 15 feet deep, a nd a 
t hird t unnel •18 feet long. 

Th e rocks in this v iC" ini ty as exposed along the lake shore ancl a long 
the steep slope in " ·hich the va rious openings have been made, consist of 
highl.\· frac tured schist osc sedim ents. The rocks on fresher surfaces a rc 
most ly dark sla tes an d ve ry fin e-gra in ed quartz sa ndston es or sandy sha les 
\Yith elosc-sci srhistose partings coated with colourless mica. An occasional 
bed is coarse r-g ra in ed, paler coloured, a nd carri es some carbonate in th e 
matrix. The surface of the rocks of nearly every exposure is sta in ed ycJ ­
lo\1·, hro1rn, or reel b.\· iron oxide whi ch in places follows a long parting pla nes 
to a depth of several in ches or more. Sma ll strcam R issuing from the ta lus 
at the foot of t he first cliff-like rise an d from th e tunn els stain an d coat 
their bed;., with iron oxide. Th e t unn el fioo rs arc covered 11·ith a lirnoni tic 
mud in places nearly l foot t hick, the \rn ll s arc s tain ed yellow, an d here 
a nd the re in t he rock wa ll s a rc sma ll lenses of limonitc. The la rgest lenses 
arc only a few inrhes thick an d ;.,cveral feet long. 

Th e source of t he Jimon itc and other iron ox ide. has not bcrn dctcrm­
in ccl, but it is ve ry apparrnt t hat no body of iro n ore cxi">ts on the mining 
claims a nd that t he Jim oni tc, etc. , arc produ cts of weathering deposi ted 
on th e surface , a nd a long par ting planes in the greatl y fractured bedrock . 
Sin ce t he rock part ing. parallel t he chi;.,tosity of the rocks, the streaks 
an d :-rn a ll lcnf.ie;., of iron oxides parall el onr anot her and present an appear­
ance r:.omc\\·hat l ike tha t of beds or regula r " leads." This decept ive appear­
a nce has led lo the staking of t he cla ims a nd, ap parently, govern ed the 
plan of prosprct ing t hem. 
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(27) Tipella Mountain, Harrison Lake 

LOCATION 

Mr. J. G . \\-est of Jubilee, and associat es, have staked a number 
of min eral claim. to in clud e known outcrops of hcmatitc on Tipclla mount­
ain which is situated just beyond the head of H arrison lake, on the " ·est 
side of the valley in which the lake lies. Th e group of min era l claims is 
traversed by the sLccp-sidcd valley of Crazy creek , at ibis poin t flon·inir 
northeasterly. The valley floor within the area of the claiirn; has an 
aYeragc elevat ion of 3,200 feet above H a rrison lake. On its so ulheaste rn 
side the valley wall is continued upwards to the main summit of Tipclla 
mountain ; on t he opposite, northwestc rn sid e the slopes rise 1,000 fret or 
more to a ridge on th e flank of the mountain. The claims m ay be reached 
by a blazed lin e which commences on a rough road leading northwestcrly 
a long t he cont inuat ion of H arrison Lake valley. The line begin s about 
500 yard: from the wharf at Tipclla and exten ds up t he steep mountain 
side along the wcslern edge of Crazy Creek va lley. 

GEC\'ERAL DESCRIPTION 

Ko development work has yet been attempted on the claims. Th e 
out crops of hematilc-bearing rock arc still in their origina l condition, arc 
very fc\Y in number, and arc not of large size. 

On the souihcast side of Crazy Creek valley, \l'iihin th e limits of the 
group of mineral claims, on t he slopes of the main m ass of Tipclla mountain , 
small fragments of hcmatitc, none more than 2 in ches broad, were observed 
here and t here amongst t he materials of a rock slide to a height of 600 fort 
above t he vallcv. It is sa id that na rrow scams of hernatitc an in ch or f>O 

wide have bee1{ found in place a long a wate rcourse traversing t his slide 
and t hat higher up the slope, at the top of t he slide at a poin t perhaps 
1,000 feet high er , scams of hcmatitc a n in ch or 2 \\·idc a rc observable. 

On t he opposite, nor t lrn·cst slope of Crazy Creek Yallcy, at an elcYation 
of 500 feet above the valley, a sma ll knoll sho11·s rock heavily rnincralizecl 
with hcmatite for a width of 50 feet. The material has a banded appear­
ance as if i t extended in a north-northeastcrly and south-sout lrn·cstcrly 
direction, but t he total length exposed is not much aboYe 50 feet. Along 
t he apparcn t lin e of strike of the min eralized zone an d only a shor t 
distance away, unmineralizccl rock ou Lcrops, bu t it is said th at at some 
little clislancc sou thwestcrly, another showing of hcmatitc has been 
discovered. 

Abou t 250 yards along a nor thwc tc rly direction from the sholl'ing on 
the knoll , hcmat ite-bcaring rock is exposed with a width of 30 feet, but 
a long the strike is visible for on ly a few feet. If this min eralized zone is 
continuous \1·ith the first-men tionccl occuncncc, the zone must exten d 
beneath a drift-covered a rea and make t1rn abrupt bends, each approxi­
mating a right angle, because elsewh ere large exposures of unrnin cralizccl 
country rock a re vis ible. 

Abou t 200 ya rds a long a nortlrn·csterly direction from the sccond­
mentionccl min eralized outcrop, is a th ird sho,1·ing having a width of at 
least 50 feet and traceable along the strike fo r 100 feet to where bedrock 
is wh olly concealed beneath d rift. It is possible that the hematitc-bcaring 
rocks of th e t wo last-mentioned outcrops belong to on e continuous zon e 
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having a length of at least 700 feet and a maximum \\·idth of no t less t ha n 
50, and perhaps as mu ch as 100, feet , since only one edge of the zon e or zones 
is now visible, the southweste rn edge· bein g co ncealed under drift and the 
neare.st outcrops of unmineralizccl rock lying a lit t le distance away. 

At each of the three min eralized outcrnps, t he material is of t he same 
general character a nd has a streaked or imperfectly banded appearance. 
The individu al, ill-defin ed layers seem to strike along the co urse t hough t 
to be followed by the mineralized zones and appear to be nearly ver tical. 
In several places the min eralized rock grades outwardly into unmineralizecl 
country rock. The main mass in every case consists of rnicaccous bematite 
intermixed \\·ith a fin e-grained gangue presumably represe ntin g much­
altcred country rock. The proportions of hematite a nd gangue material 
vary from band to band. The individual bands or streaks fade laterally 
into one another, arc ill-defin ed, and arc not continuous along t he strike, 
but after continuing a few feet die away a nd a rc replaced by others of 
different characters. In places, individual st reaks having widths of as 
mu ch as several feet, but more often of only a few inches, arc composed 
nearly wholl:v of hematite, but such streaks are exceptional a nd the rest 
of the materia l of the zones carries too little hematitc to be of value. 

Th e country rnck see n on t he lower slopes of Tipclla mountain and 
up to the vicinity of the mineral claims is a normal granite, but on t he 
southeast slopes of Crazy Creek valley within the area of t he mineral 
locations, a band of schistosc rncks is present an d it may be that the 
hcrn at itc occmrences lie near a contact of granite \Yi th a large mass of 
older rocks, but there is no direct evidence of this being the case on the 
northwest slopes of Crazy Creek valley \rhcrc the main sho\\'ings of hema­
titc arc an d where large exposures all of granite arc visible. It is pos:-ible 
that the hematite has developed in patches of older rocks included in 
granite, but the nrntcrial is no\\· so much changed t hat it docs not seem 
possible to determine whether the bematiLc has fo rmed in isolated patches 
of foreign rnck in clud ed in t he granite, or whether, as seems probable, 
it has mercl:v developed loca ll y within the granite. The mineralized 
material has been produced by agents replacing a nd impregnating once 
barren rock. There is no reason for suppoc;in g that the mineralized matter 
materially changes in character at a ny moderate depth below the present 
surface. 

The few limi ted outcrops unrni:5takably indicate that the mincraiiicd 
zones as a whole do not co nsist of ore, but of rock impregnated in varying 
degrees with hcmatitc. In places the hematite is sufficiently concentrated 
to constitute ore. This ore docs not form cont inuous laye rs, hu t instead 
forms discon t inuous st reaks of no great length and so far as seen never 
\\·icier than 3 or 4 feet . It is possible that in places these masses of ore 
may be of considerable thickness. It is stated that at one place ore shows 
through a t hickness of 18 feet, but this particular occul'!'cncc could no t 
be rediscovered. But supposing that in places ore docs occur with " ·iclths 
of 18 feet or even more, the re is every reason to suppose from wh at is 
now visible that t he individual masses of ore would be lens-like, of no 
great length, and probably of no great depth. In all prnbability the ton­
nage content of any one lens-like mass would not be above 10,000 to 20,000 
tons and i t is probable that these larger bodies, if any exist, would be 
distributed so erra tically within the mineralized area that mining wou lei 
be unprnfita ble. 
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LILLOOET ::\1IKING DIYISIOK 

(28) Lillooet Lake and Northwest 
Source of l nformalion. Ca irncs, C. E. : " Pemberton Arca, Lillooc t D istrict, British Coiumbia" ': 

Gco l. Su rv. , Canad a, Sum. Rcpt. 1924, pt. A, pp. 76-99. 

GENERAL DESC RIPTION 

.A. wide band of highly defo rmed Triassic sediments and volcanics 
extends northwcst from the head of Lillooet lake. Bod ies of Jurass ic o r 
Cretaceous granodioritc, quartz diorite, etc., occur within the area of 
Trias ic strata and border them on both sides of t he band-like are'.1. The 
granitic rocks are a par t of the Coast Range batholithic a rea. In var ious 
places the strata have been mineralized. "The common type of ore miner­
aliza lion is the replacement of lim8ston e by 

magnetite, hcnrnti te, pyrrhoti te, pyri te, spludcr itc, ch'.1lcopy­
riLe (etc.) These min eral depos its occur near so me in­
trusive body regarded as having affected t he m etamorphism and miner­
a lization of t he Jim c.3 tone." 

No mineral deposit yet found in the d ist rict appears to be large enough 
and pme enough to be clas. eel as an iron ore deposit, but the ty pe of m iner­
alization is sufficiently like that found to t he we3t a long the Brit ish Co lum­
bia coast to suggest t hat large, comparatively pure bod ies of magnetite 
may yet be discovered. 

CLINTON :\II JI~G DIYISIOX 

(29) Taseko River Area 
LOCALITY AND HISTORY 

D eposits of Jimoni tc, said to have been staked fi rst in 1909, occur 
in t he coun t ry drain ed by the headwaters of Tascko (Whitewa te r) ri ver 
and in adjacent di. t ricts. The deposits in Tascko va lley have been exhaus­
t ively reported upon by J . D. ::\1acKcniic in the a rtic le referred to below 
a nd the summ a ry accoun t here given is derived from this repo rt. 

The deposits li e about 65 m il es west-northwe, t of Lillooet. The 
best route to the district is by road from Shalath on the Pacifi c Great 
Eastern raihrny, to and up B ridge River valley for nearly 40 miles to 
\\·he re a trail following Oun creek leaves the wagon road. The Gun 
Creek trail in a di:, lancc of -J.O mil es reaches the head of the creek valley, 
cros:;,es Taylor pass, and enters T a. cko va lley. Thr limon itc deposits 
occur in the upper part of Tascko and in the valleys of several tributaries 
wilhin an area of about 50 squ are miles. 

The deposits have been referred to in the fo llowing rcport·s : 
Bate man, A . l\L " Exploration between Lillooct and C hilko La ke , British Columbia"; Gcol. 

Su rv., Canada, Sum. Hcpl. 191 2, pp. 186-7. 
Lindem a n, E. , and B olton, L . L.: "Irnn Ore Occurrences in Canada": fllincs Branch , D e pt. o f 

)fines, Canada, vo l. 2, 1917, pp. 22-23 . R eferred lo in par t as th e C hil c.> lin hcmatite 
mines . The account is d erived from t he report by Bateman an d info r malion suppli ed by 
an own er. 

Brewe r , \V. l\L: " T ascko \ 'alley Iron-ore D epos its"; Ann. R cpt., lllinisle r of ~lines, B.C., 
1919, pp. 2-U-251. Contains d eta iled cle,criptions of the nir ious bod ieo of lirnonitc a nd 
est imates of t1:e available to:rna.gc of ore. 

Crossland, F. J.: " Tascko Va lley Iron-ore D epos its" ; Ann. R ept., Clfinisle r of Cllines , B .C., 
1920, pp. 17.5-186 . Contains d etailed de ;cri.ot ions of lhc \'a rious bodies of lim on itc and 
0sl i1na tes of the ava ilable tonnage of ore . 

~l acKcnzie, J. D.: "The Lirnonite D epos its in T aseko \ 'alley, British Columbia"; G)o l. Su n -., 
( ·anada, Sum. Rcp t . 1.920, pt. .\. , pp . 42-70. A full acco unt of t he Yari~us bod ics of lim nite 
with estimates of ava ilable tonnage and acco m panied by plans of the individual d er-o< it s . 
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GENERAL GEOLOGY A:\D DESCRIP 'l'lON OF '!'H E ORE OCCUHRENCESl 

"The rocks underlying the limoni te deposits are a n assemblage of 
basaltic f!O\rs and pyroclastics wilh some quartz diorite porphyrite dykes 
and sills . . . . of Tertiary age (and overlie) un­
conformably the previously eroded surface of the great batholith of the 
Coast mountain s (from which they clip away) at angles 
up Lo 25 degrees. The Tertiary volcan ic rocks also un conformably 
overlie another volcanic series which is apparently cut by Lhe batholith". 

"The deposits (of bog-iron ore) are situate-cl in seven 
differen t localities. They consist of sheets of brown limonite of varying 
shape, size, and thickness, built up of thin layers of brown , cellula r, and 
general!.'" loose-textured limonite, lying parallel to the surface of the 
ground on which they rest. The iron is derived from finely 
divided pyrit e which impregn ates greally silicified a ncl se ricitized tuffs 
of the (Tertiary) formation. The iron sulphate ·olutions 
formed by the oxidation ancl leaching of this pyrite trickle down t he 
mountain slopes and deposit (the iron ) at the first favourable locality, 
building up a bed of lirnonite." 

" The limonite deposits in Taseko valley are 
deposit , located 6 miles from the . ource of Taseko river 

· the Forrest 
' a nd 

half a mil e easL of the river ; Denain Creek deposit 
on Denain creek 4 miles above its junction with Taseko river ; Feo, Rae, 
and Battlement Creek deposits ; t he :\IcClme l\Iountain 
deposits. In area they vary from a few hundred Lo nearly a 
million and a half square feet, a nd each deposit as design a led above, com­
prises several separated areas of limonit e. . In thickness the 
limonit e Rhects range from a few inches to an ascertained clime1rnion of 
9 feet and it is probable that in some instances a thickness 
of from 12 to 15 feet may be a ttained. . . . Th e smface of the limo­
nite heels where free from vegetation ancl not subj ected to the action of 
one of lhe numerous streamlets which characterize the deposits, is covered 
wilh a looRe gravelly ore laye r. up to a foot in 
thickness and doubtless clue largel.v to the disin tegrating 
acl ion of frost. Below the loose surface layer the limonite lies in a coherent 
mass in layers slightly thicker with depth. No 
mineralR other than earthy limonite have been recognized in a ny con-
siderable amount in these heels (which) arc for t he most 
part hare of vegetation. The range in a ltitude (of 
the indi,·iclu al deposits) is from an elevation of 5,500 feet to over 7,300 
feet ; no large beds arc found above 8 ,·100 feet. 
Most of ihc beds lie on hill-sides of less than 15 degrees slope, ma ny of 
them much flatt er than this. They usually occur on t he valley walls 
bclO\\" where the steeper slopes flatten out into the more gent ly in clin ed 
boLtom of lhc valley. " 

The " limoni te beds occur as patches lying on to[l of 
the ground and their deposition is still in 
progress. Their surface exp ression is such that t hey may readily 
be distinguishccl from areas underlain by till (and it is relat­
ive}.'' easy to accm atcly determine) the outlines of the deposits" . 

t The quotations :-ire from the report by J. D. ~[acl\cnzic. 

17135-8 
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ECONOMIC CONSIDERA'J'IO~S 

The tonnage of the various deposits, based on careful sm vcys an d 
measurements of thickn ess as determined in various t renches and pits, 
was determin ed by :MacKen zie t o be as follows: 

Forresl deposit ... . ............................ . 
Dcnain creek.. . ......... ..... .................. . 
Feo creek ..... ............ . . .. . 
R ae creek .. ..... .......... ........ . 
Battlement creek . 
McClu re l\fountnin deposits (two) ... . 
::\ear l\f cC lure mountain . ................. . 

Total . . ................ . 

"Deposits of limonite similar (to the above) arc 
vicinity of some of the headwaters of Big creek 

Tons 
8 1,4.50 
22 , OOO 
17,500 
10 , .500 
12, 900 

510, OOO 
15,000 

669,350 

reported from t he 
Prospectors 

state t hat they arc thin and of sma ll extent." 
Analyses of a number of samples show t he iron content to range 

between 44 · 0 per cent and 51·6 per cent . 
Owing to t he nature of the country to t he south , a rai lroad to t he area 

would have to enter t he district from t he nor th by follmYing up Tascko 
valley from Chilko river , a distance of about 75 miles. " From 
Chilko river a possible ro ute (is by way of) Homathco river 
to Bute inlet on t he Pacifi c coast." 

ASHCROFT MINI G DIVISION 

(30) Thompson and Fraser Rivers above Lytton 
Bodies of magnetite have been reported to occ ur at various places 

nortlrn·arcl of Lytton on or near both Thompson and Fraser ri vers. 
The avail able information for the most part has not been verified by the 
authors of t he various publi . heel statements. 

D awson1 states t hat it was reported to him t hat magnetite occurs 
"about 23 miles above Lytton, on t he Fraser river, where t he vein is 
reported to be 20 feet in thickness." 

A sample of magnetite received by the J\ilin cs Branch2 is said to have 
been ohtaincd from t he head of Ncl on creek, 12 mi les from Ashcroft . 

::-fagnctitc has been reported to occur on Thompson river cast of 
Lytton at three locali t ies, hut possib ly t wo or all t hree references arc to 
the same occmrcncc. An iron-bearing depos it is said3 to li e 10 mil es cast 
of Lytton. Ahout 6 mil es southeast (sic) of Lytton, on t he cast side of 
Thompson river t here is "a group of claims on which there 
arc a few sho,Yings of iron ore. The ore is magnetite, and it li es in layers 
between gneiss in a nearl y hori zontal posit ion. The t hickest bed is 19 
feet and t he others arc much t hinncr" 4 The t hird reference 
is by D awson5 \\·ho states that a vein or incgular mass of magnet ite accomp­
anied by much pyrite outcrops in a ravine ha lf a mile below Thompson, on 
Thompson r iver. 

1 D a.w!'on, G . .\L: "Report on the Arca of lhc }~.am loops .\ Ia,p-s hcct, British Columbia"; Gcol. Surv., Canada, 
1895, p. 343. 

2 Lindema'l, E., an rl. Bolton, L. L.: "Iron Ore Occu rrences in Canada"; ~lines Branch, Dept. of ~Jines , 
Canada, vol. 2, p. 24 ( 1917 ). 

3 Ann. llept ., Mi nister of :- l ines , B.C., 1890, p. 378 . 
4 C leaves, L.13.: quoted in "Iron Ore Occurrences in Canada"; l\ l incs Bra nch , Dept. or ~lines, Canada, YO!. 2, 

pp. 23-24 ( JD l7). 
' D1mso'', G. ~L: "The ~[ineral Wealth of British Columbia"; Ceo!. Surv., Canado, Ann. R ept., vol. III, 

pt. R, p. 151. 
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KAMLOOPS MINING DIVISION 

(31 a) Glen Iron Mine 

(See Figure 20) 

LO CA1' ION 

The Glen iron mine is in E:amloops Mining division and is sit uated 
close to the sout h shore of Kam loops lake, l 3 miles west of K am loops or 
~ mile east of Cherry Creek station on the Canadian Pacific ra ilway. 
The ore ex pos ures an d various mine workings occur on a steep hill-side 
forming part of Cherry bluff whi ch rises directly from K amloops la ke 
along wh ose edge the ra il way r un.. Th e principal mine workings a rc 
abo ut 1,200 feet from the lake shore and at an elevation of 400 feet above 
it . Th e p rope rt_\· consists of 165 acres he ld und er Crown grant as well as 
several mining claims. The owners arc represented by J\Ir. F . J. Fulton of 
Kam loops. 

HISTORY 

The presence of vein s of magnet ite was known at a comparat ively 
ear ly el ate, but apparently the deposits were not acquired unt il 1889. 
Shortly t hereafter shipments of ore " ·ere made to be used as a flux in 
copper smelte rs. Shipments ceased in 1902 after a total production of 
about 15,000 tons had been made and since t hat date t he property has 
lain idl e. During mining opcral iorn; a n open-cut 430 feet long was made 
a long a Yein-likc body of ore. The open-cut varies in widt h from 10 to 
20 feet and in places is more t han 40 feet deep. It extends wester ly uphi ll 
from a gu lly and towards its lower, easterly end a tunnel has been driven 
westward into and a long the ore-body. The t unnel is 150 feet long and 
for the most part 15 feet wide. The ore above part of t he length of the 
tunnel has been withdrawn from a stopc whose heigh t is unknown, but 
presuma bly is nowhere more than 40 feet. 

The fo llowing is a list of t he pub lished accounts referring to t his 
property. 

Dawson, G. -~l.: " Prelim inary R eport on the Phys ical and Geological Features of the South­
e rn l'orl ion of the Interio r of B rit iti h Colum bi:c, 1877"; Gcol. Surv . , Canada, Hep(. of P rog. 
1877-78, pl. B , pp . 117-11 8 . Contains a f.\Cncm lizcd description of the d cposih which a rc 
rcfon ccl to as ve in s in an ''cxtcnsi,·c diorite n1ass" . I t is suggc5tcd that the ,·c ins may be 
of Tertiary age and have been produ eNI during t he Ja,t stage; of the nilcanic ac ti ,·ity 
w li ich gasc ri se to the T crLia.ry lava.s of nearby a reas. 

Ann. H ept., ) f iniste r of M ines , B.C ., 1890 , p. 377; 189 1, p. 574; 1892, p. 5-10; 1893, p. 1,068; 189-1, 
p. 75 1; 189.5, p. 698 ; 1890, p. 5G7; 1897, p. 6 1-1; 1898, p. 1104; 1899, p. 73:3; 1900, p. 890; 190 1, 
p. I ,079; 1902, p. 153; 1903, p. 18 1; 19 13, pp. 184- 185; 1918, pp. 236-237; 1922, p. 149. Brief 
notices, fo r th e most part in d ica ting proµ;rcs:-; made in n1ining and deve lop ment. 

) fcEvoy, J.: (in ) Geo l. Surv., Canada, Sum. Rcpt., 1892, pp. 9-10. Contains brief notes 
on pos itions and sizes of outcrops of o re. 

Dawson, G. )f.: "Report on t he Arca of the Kam loops )fap-shcct , British Colum bia"; Gcol. 
Su n ·., Canad a, 1895 , pp. 158 a ncl 3-11-3-13. The ore-bodies dcocribcd as ,-ci11'; t he country 
rork p:irt of a la rge intrusi\·c b :>cl.v ofvariablccornposit i•rn and cons idNcd . . . "to 
indicate . . . . the site of a focus of ,-olcan ic acti,· ity of the T ertiary per iod". 

Linde man , E., and B o lton, T.. ... L.: "Iron Ore Orcurrc nrcs in Canada."; :\1 incs Branch, Dept. 
of Mines, Canada, vo l. 1, pp. 30-31 ( 19 17 ). General statement; regarding the mine work-

17135- 8} 
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GENERAL GEOLOGY 

The ore occuncncc li es in an area of plutonic rncks which according to 
Dawson1 extends southeast for 10 miles with a width of 2 to 3 miles. Within 
this area, 8 miles to the southeast, are the analogous magnetite deposits 
of the Magnet, Moose, and other claims. The country rock where unaltered 
is dark grey, nearly black, of medium grain, with abundant dark-coloured 
constituents whi ch include pyroxene, biotite, a nd magnetite. The rock 
is variable in composition and according to Daly2 ranges from augite gab bro 
through augite dioritc to monzonite. These rocks cut Triassic strata, 
but Daly states that their relation to the T ertiary volcanics is not evident 
and because the plutonics in places arc considerably deformed, he is inclined 
to consider them as of Triassic age. Possibly, however, they arc Jurassic. 
In the vicinity of the Glen mine, the plutonic rock in the immediate vicinity 
of the magnetite veins is, in places, a ltered to a rock consisting essentia lly 
of epidote, but which is accompanied in places by what appears to be 
tremolite or, in other places, serpentine. 

DESCRIP'l'IO N OF ORE OCCURRE"fCE S 

So far as known the outcrops of ore arc confined to an area extending 
1,600 feet south from the lake shore and with a wid th increasing so uthward 
from 300 feet to 1,300 feet (See Figure 20). The ore consists essentially 
of magnetite with varying amounts of apatite and it occurs in vein-like 
bodies that follow cmving courses trending east-west along the north face 
and top of a steeply rising hill which to the west suddenly ends. Outcrops 
of rock and ore are numerous, bu t not sufficiently so to permit the determ­
ination of the ex tent and courses of the individual veins which locally 
may be seen to follow curving courses, to swell , and to subdivide. In the 
following descriptions, the veins are dealt with in order from south to 
north and in t he order of numbers assigned them (S ee Figure 20). 

T1 ein No. 1. This vein i exposed in three places over a length of 
140 feet. At its eastern exposure it is 5 feet wide, but at the most western 
outcrop it is only 9 in ches wide and appears to encl. This vein may extend 
some consid erable distance west of its westernmost outcrop. 

Fein No. 2. This vein is exposed at two places over a length of 160 
feet . At its eastern outcrnp the vein is H feet wide and seems to encl 
abruptly. At the west outcrop, the vein has about the same width and 
possibly cont inu es to join with :t\ o. 3. 

Vein lVO. 3. This vein is exposed at intervals over a length of 370 
feet, sends off several branches, and possibly is continued westward by 
vein s N os. 4 and 5, in which case t he total exposed leng th would be 770 feet. 
At the easternmost exposure, the vein is Jess than an inch wide and appears 
to end. At the next exposure, 70 feet west, the vein is 1 foot \vide. Eighty 
feet farther along the strike the vein is 5 feet wide a nd is only several feet 
south of a body of magnetite 10 feet wide tapering to 1 foot in an easterly 
direction. This larger body presumably represents the eastern encl of an 
enlarged part of the main vein ; and from it a branch vein nms eastward 

1 Dawson, G. M.: "Report on the Arca of the E:arnloops :Map-sheet"; Ccol. Sun·. , Canada, Ann . Ilcp t., Ycl. 
VII , pt. B (1896). 

2 D a ly, R . A.: Guide Book Ko. 8, Transconti nenta l Excursion C I , pt. 2, pp. 232-233; Issued by the Ceo!. Surv. , 
Caanda, 1913. 

"A Geoloe; ical Reconnni ssa.nce bPtwccn Golden and I\:amloops, B.C., Alm:g the Canad ian Pacific Railway"; 
Gcol. Surv., Canada, Mcm . GS, pp. 140-14 1 (1915). 
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for 60 feet to wh ere it is only 8 inches thick an d seems to end. The main 
vein is exposed 75 feet to the west with a thickness of 5 feet and i exposed 
with this width at intervals over a length of 50 feet . Farther west along 
the vein the magnetite in one place has an exposed width of 20 feet and 
what appear to be one or more narrow branch veins are ex posed to the 
, outh of it. The last exposures definitely assign able to No. 3 vein occur a 
little farther along the strike and there the vein is not more than 5 feet 
wide. Apparently at the two places where the vein forks, the ore mass 
notably in creases in width , forming, it is estimated, one lenticula r body 
120 feet long and 25 feet broad and a second body 100 feet long with a 
thickness in creasing gradua lly from 5 to 10 feet . 

T1 ein No. 4. May be a continuation of vein No. 3. It has a width 
of about 2 feet, and is exposed over a length of 20 feet. 

Vein No. 5 . Vein No. 5, sti ll farther west, is poss ibly a contin uation , 
a long a curving co urse, of vein No. 4. It has a width of 21 feet and is 
exposed over a length of 30 feet . It i not known to outcrop to the west. 

Vein No. 6. Vein No. 6 lies north of the easte rn end of vein No. 2. 
It is exposed in three places in a length of 150 feet. At the easternmost 
exposure t he vein i. less t ha n 2 in ches wide and appears to encl. At the 
westernmost exposure the vein is 5 feet wide and poss ibly, therefore, 
extends some distance farther , perhaps to join No. 3 ve in. 

Fein No. 7. \ ' cin No. 7 is ex posed at two places in a length of 150 
feet and where visible has a wid th of 3 feet. It appears to parallel the 
main vein No. 8 and presum ably extends both cast a nd west of its outcrops. 

Vein No . 8. Vein No. 8 is the vein on which the deep open-cut has 
been made and along which the 150-foot tunnel has been driven. The 
vein is exposed by the open-cut for a length of 360 feet and is exposed 
in termittently for a farther length of 290 feet. The eastern en cl of the 
vein is not exposed, but it presumably lies somewhere between the tunnel 
mouth a nd the east side of the gully into which the open-cut opens, for t he 
vein almo t certainly does not continue eastward across the gully. 
At the t unn el mouth the vein is abo ut 15 feet wide, much of it is ri ch in 
apatite, but a zone about 5 feet thick is nearly pure magnetite. At the 
face of the tunnel , 150 feet in , the vein is full y 15 fceL wide, but forward 
of the tunnel end in one place contracts or holds a horse of co un try rock. 
At the surface a 3-foot vein lies a few feet north of the main vein and 
undergroun d the main vein appears to split a nd to be para lleled by another 
vein. Th e western part of the open-cut if wider than the easte rn part 
and presumably the vein is wider in the west. About midway along the 
open -cut where it make a right-ang le turn, the vein hm; a width of 35 feet 
and as seen on the walls co nsists of band-like, comparative ly pure masses of 
magnetite striking parallel 11·ith the vein and altern at ing 11·ith zo nes ve ry 
rich in magn etite an d with bands or horses of coun try rock. This point 
in the cut is abo ut l cbO feet above a nd nearly vertically ove r t he tunnel 
face. Towards the west C' nd of the cut, the fioor is exposed and there 
towards the middle of the cut cou nt ry rock is exposed for a \\·idth of 5 feet, 
with , on the north side, a vein of magnetite 5 feet wide and apparent ly 
in creasing in wid th westward. On t he south .. iclc of t he rock parting is a 
wider vein which appears to narrow westward a long the strike and 
O\\·ing to local dccrca e in the angle of clip gradually diverges from the 
north vein. At th e west encl of the opcn-cu t there is a vertical rock face 
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about 20 feet high. The north, 5-foot vein cont inues to th is point a long t he 
floor of the cut and exte nds upwards for 12 feet on t he encl rock face, but 
the re abruptly ends and is succeeded upwards by a zone of much fractured 
rock. The sout h vein at the west encl of the cut lies about 15 feet south 
of the north vein. Beyo nd the end of the cut t he south vein is exposed in 
two place "·i t h widths of 3 to 4 feet and at a third place 290 feet west of 
t he end of the cut it varies from 2 feet to an in ch or , o in wid th. Two 
hundred feet fa rther along the st rike there arc indicat ions (vein No. 8 A) of 
a poss ible cont inuation of this vein. 

Th e information gained along the open-cut and in the t unnel incli­
catcs, t hat as con firmed by imperfect evidence from other som ces (a) the 
veins arc very steeply in clin ed to the north , but are subject to local va riations 
in the ang le of clip and strike; (b) t he veins fork and may end abrnp tly; 
and (c) much of the wider parts of the vein s is very rich in ap:tt itc. 

Vein iYo. 9. Yein No. 9 lies west of No. 8 vein, but not in lin e wi th it. 
No. 9 vein as indicated b.v a few outcrops is a single ve in for a length of 140 
feet, beyond which it splits into t wo diverging veins each traceable west­
ward for a leng th of nearly 300 feet. Th e easte rnmost outcrop where the 
vein appears as a single body is 5 feet broad and presumab ly the ve in 
continues ea. t ward some considerable di tancc. A short distance south 
a rc exposed one or more thin ve in s presumably paralleling No. 9 vein, but 
not exposed elsewhere. At its next outcrop to the we t, No. 9 ve in is 
15 feet wide and forks in to two na rrow dive rging branches. The so uthern 
one outcrops for a length of 200 feet with a width at the end of the expos ures 
of 3~ feet. Thirty-five feet northerly is exposed the northern of the pair 
of branc hing veins and it is at least 5 feet wide. These two veins arc not 
known to outcrop any fart her westward and presumably rapidly die out 
in that direction. 

Vein .Vo. 10. Yein No . 10 lies north of ve in s Nos. 8 and 9 a nd is 
sit uated on Lh e edge of a broad, expo. urclcss a rea extending clown and 
a long t he face of the hill. The vein is exposed at on ly one place and there 
has a ,,·iclth o f' 20 feet and a length of 50 fort, but on ly one-half the exposure 
is of pure magnetite, t he remainder being largrly a pa tite and frai:i;mcnts 
of rock. One hundred feet south of No. 10 vein , another ve in , 2 feet 
wide, is exposed over a length of 10 feet. 

Fein Xo. 11 . Ycin No. 11 is exposed at in tervals over a length of 
150 feet. It has a \\·iclth of 2 feet. F ifty feet sou th of it is one exposure 
of a vein or about the same width. 

r ein "Vo. 12. Northwa rd from the entrance to the tun nel on No. 8 
vein, a number of expo. ures of narrow veins occur in a di tancr of -~50 
feet measured ac ross their strike. The veins a rc not traceable for more 
t han a fe11· feet. The most southerl y of these veins is expo. eel at in te rva ls 
over a lengt h of 60 feet, in places is 3 feet \\·icle, but is not continuous a long 
t he strike. About 15 feet north of this vein is a single outcrop of a narrower, 
parallel vein. One hundred feet north , a one-foot vein outcrnps at inter­
yals over a length of 50 fr et. On e hund red feet farther north arc t hree 
exposures of magnetite. One of t hese is a 2-foot vein clipping at a com­
parati,·ely low angle; thr srco ncl is a body 5 to 10 feet in diameter ; and 
t he third is or a vein several feet wide. One hundred and fifty feet fart her 
nor th is a group of four exposures at each of which occur one or two veins 
a few inches or a foot wide. 
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Vein No . 13. Ycin No. 13 occurs 250 feet nor th of group No. 12. 
Two veins outcrop, both of which arc less than 2 feet in width. 

Vein t•:o. 14. Vein No. H occurs in t he vicini ty of an ope n-cut or 
quarry-l ike opening. One curving vein is traceable for a length of 150 
feet. At ils eastern encl the vein is 5 feet thick and seems t o end abrupt ly . 
Westward t he vein increases in t hickness and at t he so uthcast corner of 
the open-cut has a width of 10 feet or more. This vein contin ues along 
the west wall of the opening where it is 12 feet thick and dips at an angle 
as low as 45 degrees, but in a distance of 25 feet along t.hc strike i t decreases 
in th ickn ess and is represen tccl by hYO or three narrow scams in a t. hicknc .. s 
of 5 feet of country rock. On the so uth face of the cut, beneath the scam­
likc vein, the co un t ry rock is cut by a number of vein s of magnetite , the 
la rgest 1 foot thick. The. c veins for the most part parallel the main 
vein , but some fo llow other course. with irregular tongue-like projections 
a nd local swellings. On the cast side of t he cut, scams or veins of magne­
tite arc exposed and one mass prcscnt.s a t ria ngular out lin e 10 feet broad 
at t he base and rising 6 feet to the apex. In t he ge neral vicinity of t his 
open-cut arc a small number of other "showings" of magnetite, poorly 
exposed, and, seemingly, of irregular form . 

r eins No . 15. Veins No. 15 arc situated within 100 fe et of the rail­
way track a nd arc represented by t hree outcrops. At the easternmost 
outcrop cpidot izccl coun try rock is traversed by vcinlcts of magnetite . 
Along the strike of these veinlcts, 100 feet to the west, a n excavation has 
been made on a magnetite body which fo r a short distance a long the 
strike appears to have been 10 or 15 feet wide, but which both to the cast 
and west seems to give way to epiclotizcd rock in part ·earned with magne­
tite . One hundred feet west, an open-cut running so utherly exposes a 
vein which on the floor of t he cut is 2~ feet wide. but which on a 20-foot 
ver tical rock face gradually clccrca cs in thickn ess to a mere film. 

;\[OD E OF OIUGii\ 

Th e magnetite bodies are all vein-like aE cl fo llow cuning ea. L­
wcst courses wit h local variations. The veins arc essent ially com­
posed of magnet ite, but in the larger ones apatite is locall>· very 
abundant in grains an d larger forms characterizing zones up to several 
feet wide and fo llo,,·ing t.h c \\"a lls of the veins or holdin g a median 
position. The apatite is nearly white, tinged green or pink, and bas hitherto 
been referred to as fe lch,par. The individuals tend to have rounded, 
somewhat prismat ic out lin es and vary in size from microscopic up to an 
in ch or more in length. Specks of magnetite appear to be cm bedded 
in some of the apatite crystals, but mo re generally t he magnetite appears as 
a matrix to the apatite or as vein-like bands traversing the areas of nearly 
pure apatite. The \Y alls of the vein s arc usually sharply defined, bu t 
occasion a ll y angular fragments of country rock are present along one side 
of the vein. Th e country ro ck in t he immccliaLc vicinity of the w ins and 
more pa rticularly along their strike is, in many places, large ly replaced 
by epiclotc. 

The deposits in all respects behave as veins . Th ey arc not segrega­
tions of the dioritc-monzonitc coun t ry rock, though the veins and co untry 
rock may be of related origins. 
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ECOC\'mnc CONSIDERATIO N::; 

The deposits occm as vein s trending east and west a nd except locally 
clip at very high angles to the north. The veins a re confined to a compara­
tively small area, over most of which rock is sufficiently well exposed to 
warrant concluding that no undetected large veins are present beneat h 
the drift. The ve ins encl suddenly. Most of them a rc too narrow to be 
of value. The wider veins may be observed to contract rather suddenly 
or to split into d ive rging veins too narrow to be of value. 

Of the veins uncovered , four on ly are wide eno ugh to be of value. 
Some of the nanowcr veins may '"idcn " ·ith depth a nd w iclc veins may 
exist which do not extend to the present surface. There is a tendency 
for the wider veins to hold much apat ite mainly co nfined to zones following 
one or both walls or occurring towards the rniclcllc of the vein. Number 8 
vein , from which came most of the ore shipped in former years, appears to 
be the la rgest Yein exposed. It had at the smface an average width of 
10 to 15 feet over a length of about 400 feet and as indicated in the tunnel 
maintained its width through a vertical distance of more t han 150 feet. 
A considerable part of the vein consists of apa tite. From the surface to 
the level of the tunnel it is probable that there was once present about 
65,000 tons of ore, the greater part of which st ill remains. There is nothing to 
indicate how deep the vein will maintain a thickn ess of 10 to 15 feet or more . 
The vein may terminate in depth as abruptly as it docs at the surface. 

In the case of N' o. 3 vein , as stated on a preceding page, the indica­
tion s arc such that it is estimated that there occurs at the bedrock surface 
a lenticula r body of magn etite 120 feet long '"ith a maximum diameter of 
25 feet , and a second body 100 feet long with a n average width of 7 or 8 feet . 
There is nothing to indicate how deep t hese bodies extend. If thc.v cont inue 
for 100 feet, the amount of ore present would be only a bout 25,000 tons. 

:No. 10 vein is exposed at one place only, but there has a wid th of 20 
feet, though mu ch of the breadth is not t ru e ore. It seems entirely pro­
bable that this vein extends for some considerable distance beneath the 
drif t and that it main tains at least its surface width to a depth of 100 feet, 
but even so the avail able tonnage of ore could scarcely exceed 75,000 tons. 

Th e total amount of available ore that may be expected to be present 
'"ith some degree of certainty thus does no t exceed 175,000 to ns. If i t 
be assum ed that the '"ider parts of the three vein s extend to depths as 
great as the lengths of these wider parts, the ore expected to be present 
" ·o uld amount to about 325,000 tons. 

(31 b) Magnet, Moose, Signal, and Anvil Mineral Claims 
(See Figures 21-23) 

LOCATION AND HIS TORY 

The l\Iagnet, l\Ioose, Sign al, and Anvil mineral claims are si tuated 
a bout 7 miles wcst-southwcst of K amloops. Th ey lie so uth of the road 
from I\amloops to Cherry creek, the northernmost claim being about 
one-half mile from a point on the highway distant 8 miles from Kamloops. 
The claims arc the property of George McDonald and associates of I\am­
loops. Th e ore is magnetite and where best cl cvclopcd forms sharply 
defin ed veins of considerable size. The property has been held fo r a 
consid erable number of years, but has not hitherto been referred to in 
governmental reports or technical journals. 
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The claims lie at an alti tude of about 2,500 feet above sea-level or 
1,400 feet above K amloops lake and within an unforcstcd t ract stretching 
eastward for several miles from th e valley of Cherry creek. This open 
co untry side is, in gen eral, smoothly rolling with considerable a reas devoid 
of rock exposures. Wit hin t he a rea of the claims, bedrock is largely 
co ncealed by drift and natural outcrops of ore seem to have been fe w and 
of limited size, but th e cla im owners have clone considerable st ripping and 
trenching a nd t hereby have un covered a number of min eralized occur­
rences. In addition to such work, several shallow trenches a nd an incline 
pit have been sunk on ore outcrops on the Moose claim a nd from these, 
some time ago, several hundred tons of ore were extracted and shipped. 
On the 1\Iagnet claim a shaft was sunk years ago in search of copper ore, 
but only magnetite was found. Both to the cas t and west of the claims, 
loca tion s for copper ore have been made and one of these has been an 
active produ cer. 

GENERAL GEOLOGY 

The ore occurrences lie in the northern part of a n area of plutonic 
rocks, which acco rding to D awsont commences at the Kam loops-Cheny 
Creek road a nd extends southcast for 10 miles with a wid th of 2 or 3 miles. 
A considerable portion of the north western part of this a rea is stated by 
D awson to be occupied by "gabbros and dark dioritcs" similar to t he 
rocks forming Cheny bluff on Kamloops lake, a nd \\'hicb Dawson supposed 
to he of Tert iary age and perhaps to represent part of th e volcanic vent 
th rough whi ch th e neighbouring Tertiary volcanic materials reached th e 
surface . The area of these ro cks bordcrin11; Karn loops la ke has been 
re tudiccl by D aly2 who sta tes that th e plutonic rocks in question undoub t­
ed ly cut Triassic strata of the Nicola series, but that their relation to the 
Tertiary series is no t so obvious. Because the plu tonics arc locally greatly 
sheared an d much altered and whereas this is a co ndition rarely found to 
affect the Tertiary t rata, D aly suggests that the plutonic a rc, " Triassic, 
representing a late phase in the crnptivity of t ha t pr riod. On this view 
the shearing of the in trusivc and the deformation of the Tertiary rocks 
\\'Ou ld be explain ed" by an early Tertiary movement. If the plutonic 
rocks a rc not of Tertiary age, it is not apparent why they should be classed 
as Triassic rath er tha n late Ju rassic, sin ce in British Co lumbia the late 
Jurassic \\·as a period of " ·id ely spread plu tonic invas ion. 

The rocks of Cherry bluff a rc de cribcd by Da l~r as forming a hetero­
geneous mass varying from augite gabbro t hrough augite diorite to mon­
zoniLe. The rocks found on th e mineral claims appear to be of the same 
types, arc generally medium to fine-grained , and of a da rk green ish or when 
fre 0ih, dark grey hadc. Th e rocks a re fclcl spathic, rnany of the feldspars 
:;,howing harp crystal boundaries; the dark colomed const it uents include 
pyroxene, biotite, and magneti te varying in relative proportions from 
place to place. In some ph ases the biotitc form s large f-lakes filled "·i th 
in clusions of the other rock co nstituents . The rocks a rc mu ch frac tured 
and weat hered. Many have a pink tinge perhaps clue to weathering a nd 
in pl ace the pink tinge is ve ry pronoun ced. 

1 Daw$On, G. ~1. : " Heport on t,hc J-\_rcfl. of Llic l\arn loop:-; ~lap-s heet"; Gcol. ~UJT., C:ma.da, Ann. Rept., Yo!. 

\"Il , pt. 13 ( 1896). Accompan~; i ng map , J\:rim loops sheet, 1895. 
~ Dai\", H. A .: Guide Book )Jo. 8, T ranscontinental Excursion Cl, pt. 2, pp. 232-233; Issued by the Gcol. f-\un·., 

Conada, i9l3. 
":\ Gcolog;ical Rcconn?issa.ncc between Golden and ]\:am loops, B.C ., Along the Canadian I\ic if-ic Railway" 

Gcol. Sun·., Canodu, Mem . 68, pp.140-141 (19 15) . 
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DESC RIPTION OF ORE OCCURRENCES 

Signal and Anvil M ineral Claims 

On the Signal and Anvil claims (See Figme 21), th e outcrops of magn e­
tite arc confined to an area about 300 feet broad and 1,000 feet long extend­
ing eastward from the head and along t he cast side of the bed of a small 
dry lake or pond. Bedrock outcrops in considera ble volume over several 
limited patches along the so uth edge of this area, but elsewhere outcrops 
a rc Jacking for a considerable distance in a ll directions. Within t he 
area, the exposures fo r the most part are small and widely sca ttered, so 
t hat neither t he full extent of t he mineralization nor the direction of its 
t rend is apparent, but judging from the relations holding on neighbouring 
claims, it is probable that a number of individual zones of mineralization 
are prese nt, each st riking about cast and west and dipping at high angles. 
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Figure 21. :'lfa~netite occu rrences, Signal and Anvil claims , Karn loops dist ri ct, 13.C. ::\Iagnetite 
outcrops a re ind icated by crosses o r by crosses joined by a line. Contour interva l, 20 
feet. 

The southwesternmost mineralized exposure (for position , See Figure 
21 ) shows a frw sq uare feet of gabbro or mon zonite holding thin , short, 
discont inuous seams of magnetite. The next mineralized occmrcncc lies 
150 feet nor thward and consists of a small patch of loose fr agments of 
nearly pme magn etite, pos. ibly indicat ing the existence beneath them of 
a body of magnetite. No bed rock outcrops in the immediate vicinity. 
Three hundred and thi rty feet to the nor theast and close to the edge of the 
dry bee! of the lake, on the west side of a knoll of coun try rock, is an inegular 
mass several feet in diamete r in which pure magnetite forms small bodies 
so dist ribu ted as to appear to hold lens-shaped fragments of cou ntry 
rock 3 to 6 in ches long. 

One hundred feet northeast of the last-ment ion ed locality, a strippin g 
25 feet long by 5 fee t wid e show magnetite in th ree distinct bodies. The 
magn etite is nearly pmc, is compact, and occurs in the form of a fine -grained 
base holding la rger grain s, some of which show crystal outlines. One of 
the magnetite masses is 7 feet long with n maximum width of 3 feet; a 
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second has about the same length, but the \Yidth varies between 1 and 3 
feet; the third is nanow and short. All three masses are rudely parallel 
with one another and sharply defined against the country rock. 

About 175 feet nearly clue cast from the last-described exposure is a 
small outcrop, a few square feet in extent, in which magnetite occurs in 
grains and small aggregates distributed t hrough a matrix of altered rock. 

Eighty feet farther east is a group of three small exposures : one of 
barren country rock; one of count ry rock carrying a few scams of magne­
tite; and one showing a fe w masses of magnetite each several square feet 
in extent and accompanied by smaller bodies of nearly pure magnetite all 
lying in material impregnated with magnetite in grains and small formless 
aggregates. Fifty feet still farther cast is a trench running in a northerly 
direct ion and exposing country rock for a length of 25 feet. In the southern 
half of this length arc several zones la rgely of magnetite, the widest about 
2 feet broad, and in the northern half arc narrower, low-grade zones. 
One hundred feet farther cast is the commencement of a shallow trench 
extending eastward for 150 feet . In this trench in several places is what 
a ppears like a brcccia of country rock and masses of magnetite, t he incli­
vidual masses ranging in size from one foot in diameter clown to such as 
arc merely grains. Also, for the \\·hole length of the t rench , is a vein-like 
body of nearly pu re magnetite, in places a foot wide, hut swelling and 
pinching and not strictly continuous. The magnetite of this band is 
compact and fine-grained. To the south of the fou r occurrences just 
describ ed, disseminated magnetite is visible in two places and farther 
so u Lh arc large exposure. of country rock showing no magnetite at all. 

To t he north, between the lin e of exposures just described and the 
shores of the dry lake heel , arc five outcrops at which some magnetite is 
visible . At all these places magncLitc occurs in gra in s and small aggre­
gates, disseminated through ganguc material, but not in amounts sufficient 
to constitute ore, though in several places there arc small bodies, several 
feet in length, of nearly pure magnetite. 

Jlloose Jllineral Claim 

The magnetite exposures of the :\loose mineral claim and vicinity 
occur on the top of a hill near ils steep north face and lie about 2,000 feet 
north-northcast of the Signal ancl Anvil claims. On the Moose claim, the 
magnetite in some places unmistakably forms sharply defin ed veins and 
presumably most of the occurrences are vein-like, striking in the western 
part of the area east-nor thcast, but changing farther east to a nearly due 
cast course . All the veins may be of considerable length , perhaps man)' 
extend completely across the area mapped (See Figure 22), but the incli­
vicl ual outcrops of magnetite and country rock arc so few an d so scattered 
that with a few exceptions any attempt to link up separate outcrops is 
not warranted and, therefore, the number of veins and their respective 
dimensions arc unknown. 

In the western part of the area, indications of the presence of five 
veins were noted. The southernmost of these outcrops in three places in 
a distance of 120 feet. At the most westerly exposure, the country rock 
is traversed by seamlcts of magnetite; at t he next exposure to the east, 
a width of 3 feet of magnetite is visible with only one wall exposed; at 
the easternmost outcrop, a strip of magnetite 1 foot wide and extending 
for 9 feet along the suppo. eel li11 c of st rike has been un covered . Magnetite 
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a lso outcrops at Lhis last place at a poin t distant 8 feet across the strike 
from t he main showing. 

\Yhat is supposed to be a second magnetite ve in is exposed at a spot 
130 feet to the north of the first described vein. T he outcrop of t he second 
vein is l foot wid e with both wa lls displayed. Four hundred feet eastward 
is a rock outcrop one side of which shows a small area earned with magne­
t ite ancl containing a mass of nearly pure magnetite one foot square. 
One hundred feet to the north of t his arc two exposures of magnetite 
probably belon ging to a single vein or zon e. The more easte rly of these 
shows a body of nearly pure magnetite 15 feet long and 4~ feet broad, 
boundccl on both sides by coun t ry rock seamed with magnetite. The 
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F igure 22. Magnetite oecurrenecs, Moose claim, ](am loops dist ri ct, B. C. l\Iagnetite outcrops are 
indicated : (a) by crosses joined by clotted lines where they be long to a s ingle vei n; (b) 
by continuous li nes where veins arc exposed for more t han a minimum length ; (c) and 
by broad black bands w he re veins form a zone . Contour interval, 20 feet. 

magnetite is fine ly granular, has the appearance of having been crnshed, 
cont ains scattered, angular, pale yellowish ind ividuals of apatite, some of 
large size, and is cut across the strike by a few sharply defined veins of 
" ·bite calci te one inch and less in wid th. Fif ty feet to t he west, what 
a ppears to be a continuat ion of t he above-mentioned mass is exposed 
with a width of 2 feet, but the magnetite is not so pure as to the cast. 
Two hundred feet to the north, two sma ll a reas each several feet sq ua re 
::;how ::;omc magnetite occurring brcccia-likc in termixed with country rock. 



120 

The above-desc ri bed occur rence: a ll lie on the western part of t he 
proper ty. To the east, ac ross an cxposurclcss hollow, anothe r set of 
mineralized outcrops occur, some of which possibly are extensions of those 
just described. The southcrnmo. t of t he seco nd group consists of t hree 
isolated outcrops of magnetite distributed a long a straight line over a 
distance of 75 feet. At each of these, t he magnetite i::; nearly pure a nd 
forms vein-like bodies striking nearly due cast an d not less t han 5 feet 
wide; their true width being unknown as on ly one wall is exposed. 
At one outcrop a strip of country rock lies wi th in the body of iron ore. 
One hundred feet to the north , magnetite is exposed at inte rva ls over a 
width of 12 feet. 

The abovc-clcsc ribcd occurrences lie on the southern slopes of a low 
ridge. In a shallow dep ression to t he no rth and 200 feet away, a re t he 
most impor tant showings on the proper ty. Th ese consist of several 
di .,continuous trenches and a few stri ppin gs ro ugh ly in line " ·it h one ano ther 
extending in an ea. t and 11·c5t direction. They reveal the presence 
of magnetite in considerable amoun t over a length of 250 feet . B eyond 
the limits of the a rtifi cial exposures, both across a nd along the direction 
of st rike, exposures a re wanting a nd there is noth in g to indicate how far 
or under wh at conditions the magnetite bodies extend in t hese direct ions. 

The most 11·e. tc rl y exposm cs occm along a trench 60 feet long, 8 to 
10 feet wide, and su nk a fe w feet in solid rock a nd ore. In the trench, 
nearly pure magnetit e occurs in a se ries of sha rply defi ned veins st riking 
cast and west and clipping to t he so uth at a ngles differing very li tt le from 
45 degrees. The individual vein. arc separated from one another by 
country rock , much weathered a nd fractured an d perhaps a litll c a lte red 
mincralogically . In a ll a thickness of about 20 feet of rock and vein 
matter is exposed. Along the south ide of t he cut, which in places is 8 
feet deep, one vein of nearly pure magn etite see ms to continu e the whole 
di. tame (60 feet), wi t-11 a t hickn cs. va rying between 1 a nd 2 feet, the 
variable thicknc. s being clue to minor veins splitt ing away from an d 
joining the main body. At one point in the small wall t he fo llowing 
section is exposed, the uppermost body of magnet ite being the seemingly 
continu ous vein above refe rred to: 

Rocle. 
)l al-(nc!ilc ... . 
Hock .. 
)lagnc lilc .. .. . . . ... . . 
Roek . . 
)'lagnclitc .. 
Hock .. 
Jllagnclilc .. . 
Hock .... 
J\fap;nctite .... 

I nchcs 

g 
3 
3 
I ~ 
6 
2~ 
,5 
6 

12 (ln'"c not exposed) 

Along the strike some of the thinner ve ins d ie out and others gradually 
diverge from or approach one another . The lowest vein is partly 
concealed in the bottom of t he trench, but seems to continue for some 
distance, gradually dive rging from the uppermost vein, so t hat in a distance 
of 8 feet a long the strike the in tervening t hickn ess in creases from 27 in ches 
to 40 in ches and nearly all the thinne r veins disappear, so t hat t he upper 
and lO\YCr veins arc separated by almost ban cn rock. Farther along the 
strike, towa rds the west end of the t rench , the lower vein , ecms to spli t 
into a num ber of thin, diverging veins. Beneath the veins just described, 
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t here are indications of the existence of two other larger veins, one of 
which at one point is at least 3 feet t hick. Th us, in a t hickness of some 20 
feet, t here appear to be fom major veins, the uppermost of which is con­
tinuous the \\·hole length of the t rench , whereas the others poss ibly in some 
part of t hat distance die out or break up into groups of thin , diverging 
veins . The thickness and la tern I extent of the three lower major ve in s 
is conjcctm a l only, sin ce they are but poorly exposed. At th e cast encl of 
t he t rench, a ll the veins a rc termin ated by a fa ult (See Figure 22). 

A few feet to the east and a li ttle north of t he first trench, a second 
t rench extends for about 20 feet to the east. I n it much magnetite is 
visible, with the same general rrlations exhibited in t he first trench, except 
that the clip of the vein s is steeper. At the cast encl of th is pi t the 
following sect ion is displayed; 

Rork. 
J\lai.:netite .. . 
Hock .. 
Magnetite ... 
lloek .. 
Magne ti te .. 
Rock .. 
~'lai.:netit e ... . 
Drift .......... . . 

19 
6 
2j 

33\ 
45 
J9 
8 

In a distance of J 2 feet ll'est 1ra rd a long the Aoor of the trench, the 
19-inch and .+5-in ch veins of the above sec tion inc rease in thickness a nd 
coalesce to form a solid mass of magnetite at least 8 feet th ick with only 
one wall exposed. At the west encl of the trench , 8 feet awa~-, th is body 
of magnetite has clccrcasecl to a thickness of 3 feet. 

A third pit abo ut 30 feet long extends eastward from just beyond the 
cast encl of t he second pit. T he third pit has largely caved in , so that any 
ore prckc nt is 110,1· largely obscured , but the general impression ohtain ccl 
\1·as t hat the amou nt of ore prese nt clccreasccl cashrnrdl y a nd lhat on 
the whole lhc pit 1ras sunk in rock traversed by thin scams of magnetite 
occmring in a zone about 12 feet \1·idc. 

AbouL 20 feet south of the third trench is a fo ur th trench, .+O feet 
long but narrow and . ha llo"" A fifth trench lies to the west of, and slightly 
south of, the last mention ed. l\Iagnctitc occurs in both trcnche. . At 
the \1·cstcrn encl of the fo ur th trench a mass of ore, 5 feet thick, appears, 
hut is a bruptly ended towards the west by a fau lt. In the weste rn part of 
the fifth trench, in places no ore is present , whereas approach in g 1.hc cast 
encl, in a width of 10 feet , two ,-e in s of magnet ite arc visible, eac h 3 feet 
thick , hut one of these splits in to several t hin veins. 

It is possible that t he vein s visible in these different t renches a ll 
belong to one zone broken in to short segments by fa ul ting . Two such 
fa ult s were noted (See Figmc 22) a nd there is presumptive evidence of the 
existe nce of a t hird passing bct\1·ccn the fourth and fifth t renches. 

Fom hundred feet \\'est of the' trenches is a small ex posure of ro ck 
impregnated and . camcd with magnetite. One hundred feet north of this, 
an inclined shaft or pit has been sunk to a depth of 30 feet. This exca­
vat ion has been m ade along the hanging-wall side of a magnetite vein 
at least l ~ feet thick, st riking slighLly north of east and clipping . outh at 
a n angle of 55 degrees. The Ramc vein is exposed at a point 70 feet to 
the cast. T\\·o hundred and thirty feet west of the in clined pit an isolated 
cxposmc of magnetite, measuring about 2 square feet, is visible. Seven 
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hundred feet east-north cast of the in cl in eel pit, a cutting exposes a body 
of magnetite 2 feet thick. This occurrence is on the summit of the hill on 
which the various described magnetite deposits occur. On the north 
side of this summit and part way down the north slope, arc a few shallmY 
t renches which, together with a few natural exposures, indicate the pre­
sence of several zones of magnetite veins striking east and west and d ipping 
a t high angles to the south. No vein thicker th an one foot was observed. 
In places several vein s occur within a space of several foot. These occur­
rences are distribu ted over a length of 600 feet cast a nd west, and a breadth 
of 400 feet nor th and south. 

Magnet M ineral Claim 

The Magnet mineral claim lies about 1,500 foot west-northwest of 
the exposures on the Signal and Anvil claims. On the M agnet cla im, rock 
outcrops are few and the magnetite occurrences are mostly revealed in 
shallow t renches and strippings. The number of mineral showings is not 
large, but they are so distributed and individu ally have such structvres as 
to indicate that t he various developments belong to distinct veins or 
zones, as represented on t he accompanying Figure 23. :Most of the 
veins fo llow curvin g co m ses strikin g cast-southeast, bu t throe veins or 
zones appear to strike towards the northeast; all arc nearly vertical. 

Y cin No. 1 (See Figure 23) is represented by only one small outcrop 
which lies in the extreme western par t of the field. Vein No. 2 is likewise 
represented by one outcrop only and this occurs 800 foot so utheast of 
that of vein No. 1. 

Vein No. 3 is represented by a series of outcrops distributed over a 
length of 1,300 foot. At the northwcstcrn encl of its exposed extent the 
vein is traceable by nearly continuous natural exposures for a distance of 
300 foot up t he general slope of the country side to the top of a small, low 
ridge. The vein is composed of nearly pure magnetite and nO\\·hcrc is 
les'3 than 10 foot wide, but its minimum width may be considerably more 
than this , for the walls of the body are not exposed. On the top of t he 
low ridge referred to above, two outcrops within 50 feet of one another 
each incl icates that t here t he vein is not loss t han 20 feet broad, but possibly 
the whole of t his width is not ore. From t he top of t his local summit the 
vein is very imperfectly exposed for a distance of 500 feet eastwl1rd across 
a shl1llow hollow whore ore is exposed at only three places spaced 100 feet 
or more apart. At t he first of t hese outcrops, a widt h of 15 feet of ore is 
visible with only one wall exposed; at the second, only l1 foot or t"·o of ore 
wit h some country rock projects through t he drift; at the t hird , on t he 
s lope of a low ridge rising to t he west, t he vein is full y exposed and has a 
width of 19 feet, but encloses several, narrow, sheet-like bodies of country 
rnck and at t he edges t he vein carries a considerable amount of apatite. 
On the top of t he second rise, the vein is cont inuously exposed for 200 foot 
" ·it h a breadth ranging between 15 and 20 feet. The last exposure of 
t his vein occurs 130 foot farther east whore rock veined wit h magnetite 
is Yisible. This last outcrop possibly indicates that t he vein is t here 
apprnaching its encl , or at least has markedly nano\\·cd. 

Vein No. 4 appears roughly to parallel No. 3 vein and lies north of it 
at distances varying between 50 and 100 feet. Towards t he northwcst, 
this vein is represented by two small outcrops of magnetite 70 feet apart. 
K ortheasterly from t his point , no outcrops occur for 600 feet and the 
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assumption that the two outcrops already described, and t hose yet to be 
described, belong to the same vein is only indirectly indicated by the 
disposition of the various outcrops of this and other veins and the regularity 
of the development of the veins where 'vcll exposed. On t his assumption, 
No. 4 vein has a known length of 1,400 feet. The first outcrops after t he 
600-foot exposureless interval occur on the rise to the second ridge where 
several feet of ore is visible with only one wall exposed. On top of the 
ridge, 120 feet farther east, t he vein is exposed with a width of 30 feet with 
both walls showing. From this point exposures are nearly continuous for 
a lengt h of 300 feet and in a distance of 60 feet the breadth decreases 
from 30 to 20 feet whereas beyond this it gradually diminishes until at t he end 
of the stretch of continuous exposures it is less than 8 feet. In this space, 
the vein at various places includes long sheets of country rock and the 
quality of the ore is further decreased by the presence of zones rich in 
apatite, t he zones and t he included ribs of country rock being disposed 
parallel with the gently curving walls of t he vein. Beyond the stretch of 
continuous exposures, outcrops arc lacking for a distance of 200 feet east­
ward, to where on the lower slopes of a gently rising hill ore is again exposed 
in several narrow masses over a length of 30 feet. There are no indications 
at this place that the vein is ending and it may continue for a long distance, 
but in the direction of the strike outcrops arc wholly wanting. 

V cin No. 5 lies north of No. 4 and parallels it at a distance varying 
between 50 and 80 feet. This vein is represented by two groups of exposures 
separated from one another by a concealed interval of 500 feet. It is quite 
possible that the two sets of exposures do not belong to one vein, but if 
they do t he vein is at least 600 feet long and may be much longer; for in 
both directions along the strike, exposures are wanting. Only 1 or 2 
feet of ore is visible at any of the exposures and it is possible that the vein 
is narrow throughout its extent. 

Vein No. G lies 75 to 100 feet north of, and roughly parallel with, No. 5 
vein. It is exposed at two places separated by an cxposureless interval of 
275 feet. At t he western exposures t he vein is visible at two points 60 
feet apart and varies in width between 2 and 5 feet; at the eastern exposure 
ore shows for a width of 15 feet with only one wall uncovered. It seems 
reasonable to suppose that th is vein, like the others, extends both cast and 
west beyond the last visible outcrops , but in both directions exposures are 
entirely wanting over a large area. 

Vein Ko. 7 lies north of vein No . 6 and is exposed at one place only, 
situated some 70 feet north of the assumed western prolongation of No. 6 
vein. At the single outcrop of No. 7 vein, magnetite is exposed for a 
breadth of 1 t feet and a length of 6 feet with only one wall visible. 

Veins N os. 8, 9, and 10 lie north of vein No. 7 and apparently belong 
to a group of veins following courses more incgular t han those of the veins 
so far described. The outcrops occur in a wide, drift-covered hollow running 
eastward and it may be that the veins extend cast along t his hollow, as 
seems indicated by the disposition of the more easterly of the outcrops 
which suggest the existence of a vein system striking eastward along a 
direction nearly at right angles to the general course of the veins already 
described. If the outcrops of the second group are each considered to 
indicate distinct groups of veins, then, if they extend only a short distance 
westerly, their courses would cross or join the paths of the first-described 
veins which strike east-southeast (See Figure 23). The disposition of the 
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ore outcrops and of the few exposures of country rock, and t he known 
variable behaviour of individu al veins, are such t hat any one of a number of 
possible explanations of the structure might be correct and speculation 
seems valueless. 

The exposures of No. 8 vein lie 300 feet east of No. 7 vein and seem 
to indicate the existence of a body striking directly towards No. 7 vein. 
The outcrops have been revealed by narrow, shallow trenches, consist of 
magnetite only, and lie wit hin an area 50 feet long by 20 feet broad. No 
count ry rock is visible in t he immediate neighbourhood. It is assumed 
that t he ore-bodies or ore-body strikes parallel wit h the ad jacent bodies 
of No. 9 vein and, t herefore, its course is assumed to be northeast. No 
outcrops of rock or ore occur for a long distance in either direction along 
the supposed strike of No. 8 vein. 

The outcrops of o. 9 vein or zone lie 100 feet northwcst of t he 
outcrops of No. 8 vein and seem to be composed of at least t hree parallel 
veins striking towards t he northcast. The only outcrops arc t hose revealed 
by a series of narrow, shallow trenches . On t he east side t wo outcrops of 
magnetite occur in a space 5 feet wide and 20 feet long. These arc assumed 
to belong to a single vein not less t han 5 feet and possibly 10 feet wide. 
Ten feet northcast, a body of magnetite is visible over a length of 30 feet 
and a breadth of 5 feet, with country rnck shmving in places along t he 
northwcst side. These exposures arc assumed to belong to a second vein 
at least 5 feet wide, striking northcast and perhaps again revealed 150 
feet to t he sout hwest where a shall ow trench shows ore bounded on t he 
west by count ry rock. At the No. 9 locality, a third body of ore shows to 
the ,,·est. It has an exposed length of 65 feet and a breadth of 10 feet. 
At one point count ry rnck occurs a long t he eastern side. This mass is 
supposed to belong to a third vein, 10 feet or more wide and separated 
from t he second vein by 12 to 15 feet of rnck. E ighty feet to t he south­
wcst, an exposure along t he assumed direction of the t hird vein shows ore 
having a breadth of at least 15 feet. The ore of t hese various occurrences 
i nearly pmc magnetite, but locally canics considerable apatite. 

The outcrnps of I o. 10 vein lie 300 feet west of those of No. 9 and 
seem to indicate t he presence of two parallel veins striking nearly cast 
and west and separated from one anot her by 5 to 10 feet of rock. The 
more north erly vein is exposed for a length of 35 feet with a width decreas­
ing from 10 feet to less t han 5 feet . The second vein is uncovered for a 
length of 35 feet , with a maximum widt h of 10 feet, decreasing we t ward 
to less than 5 feet. 

MODE OF OlUGIK 

The greate r part of t he exposures of magnctiLc on t hese claim · distinc­
ly belong to veins fo llo,Ying gent ly curving courses which, with few excep­
t ions, run approximately cast and west. The veins arc essentially composed 
of magnetite, but locally contain apatite in angular fragments disposed 
along zones parnllcling t he walls of the veins. In many places the walls 
of the veins arc sharply defined and t he bounding country rnck shows 
litt le or no evidence of having been materially affected by the invading 
mineral solut ions. At some places the adjoining country rock has been 
penetrated by scams of magnetite. The veins in places hold long 
masses of count ry rock apparently split off from t he walls and in places 
show a marked tendency to split up into a number of relatively small 

17135-9! 
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bodies. The veins apparently tend individually to extend for distances 
measurable in hundreds of yards. Along t heir courses they locally may 
expand to several times their breadth elsewhere and they may hold this 
increased breadth for hundreds of feet. 

In addition to t he vein-like bod ies of magnetite, the mineral also 
occurs in small areas of a few sq uare feet consisting of count ry rock traver­
sed by cams of magnetite and in some cases accompanied by masses of 
magnetite ranging in size up to such as measure several feet or more in 
breadth and lengt h. In some instances the country rock of these small 
areas has been altered so greatly t hat few of the original constituents 
remain. The exposu rcs of t hese impregnations arc small and isolated ; 
their relations to t he veins was not directly establi heel , but it seems entirely 
probab le t hat t hey and the veins were formed contemporaneously . 

The parallelism displayed by the veins of each local area and t heir 
westerly course in general, a ll of which is again exemplified 6 miles to t he 
west at Cherry bluff, indicate t hat t he planes of weakness along which 
t he veins have appeared have been produced by an agent acting in a 
urtiform manner and over a considerable area, t hat is, presumably have 
been produced as the result of the adjustment of regional stresses . 

The veins have developed in a plutonic rock of monzonitic aspect . 
Similar ve ins occur in similar rnck at Chcn y bluff 6 miles away and 
reliable information indicates t hat analogous magnetite veins occur to 
t he southcast where similar or related plutonics have been recorded as 
being present . If t he magnetite veins arc confined to t he gabbroic 
rocks, it may be that t his association is merely clue to t he fact that these 
plutonic rocks under the action of earth forces y ielded t he necessary 
channels and sites for t he magnetite solutions. On t he other hand, the 
apparent close association of the magnetite veins with t hese plutonic 
rocks may also mean t hat t he rocks and the vein-forming materials arc 
related in origin. 

ECONOMI C CONSIDERATIONS 

The magnetite deposits occur as veins of magnetite with a variable 
amount of apatite locally developed in them. In addition t here are also, 
as on t he Signal and Anvil claims, small outcrops showing magnetite in 
streaks and veinlets or as grains and aggregates, di sseminated through 
t he count ry rock or t hrough much altered material. The veins clcvelopcd 
along parting planes whi ch either before or during the period of filling wide­
ned, so t hat t he net result was as if t he magnetite had filled pre-existing 
open fissures . The places where t he magnetite docs not occur in sharply 
defined veins, but as vcinlcts or impregnations, may represent mineralized 
areas t hat vertically or laterally grade into one or more magnet ite veins, 
but t he general impress ion obtained was that t he wider and more regu lar 
magnetite veins arc not directly associated with bodies of disseminated 
magnetite . On t he other hand since individua l exposures of magnetite 
impregnations seem to t rend parallel "·ith the general east and west direc­
t ion of t he t rnc vein and since in t he western part of the area of t he Moose 
claim, isolated exposures of magnetite impregnated material lie along 
t he prolongation of the strike of normal veins, it seems possible that some 
of t he impregnat ions do laterally or vert ically grade into normal veins and 
t he impregnations may be valuable indicators of t he existence somewhere 
along the t rike or clip of relatively wide and persistent magnetite veins. 
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i\Iagnctitc veins of any considerable size, now exposed, arc confined to 
t he eastern part of t he Moose claim and to t he M agnet claim. The indivi­
dual veins, as seen on these claims and at Glen Iron mine at Cherry bluff 
'"here cond itions arc c ·scntially similar, have certain plainly developed 
characteristics t hat have a marked bearing on their economic value. Most 
of t he veins fo llow courses whose directions approximate cast and west. The 
courses of individual veins arc curving and neighbouring veins arc roughly 
parallel with one another. Most of t he veins arc ve rtical or highl y inclined , 
but some dip at angles as [m,- as -±5 degrees. The veins do not continue inde­
finitely either ve rt ically or horizontally and examples " ·ere noted of veins 
te rminat ing by gradually thinning and dying out both in an horizontal 
d irect ion and in a vertical direct ion; in other cases veins were observed 
to split up into t wo or more veins " ·hich diverged from one another and 
in some cases at least, cliccl away in a comparatively short distance. Some 
veins " ·ere observed to be comparatively wide over a relatively long dis­
tance, others for only a comparative ly .·mall part of the ir observed 
course; other veins, so far as they were now visible, maintained th roughout 
a relat ive ly narrow widt h. I t is infoncd that in general t he notably wide 
part of any vein is a local development of comparatively limited 
extent . In " ·idc veins parts of t hem were in nearly every case 
characterized by t he occurrence of apat ite in considerable volumes, sufficient 
to lo,,·cr t he grade of the ore in a marked degree. In other cases the wide 
parts of veins in places carried sheet-like horses of country rock whose 
presence would greatly reduce t he amount of minablc ore. 

On the Signal and Anvil claims no magnetite ore of commercial value 
is exposed and it is t hought to be improbable that any such ore occu rs in 
the immediate vicinity of the magnetite-bearing outcrop. now visible. 

On the l\'Ioosc claim and in that vicinity, severa l zones of ve ins 1 to 2 
feet broad arc exposed at a fc\Y places on t he unmapped north brow of the 
hill on which the claim is staked. These ve ins appear to be indi vidually 
too narrow to be of value and arc not closely enough spaced to permit 
of mining several together . They arc valuable as indi cating that on the 
Moose property conditions arc such that t he ve ins may have a considerable 
latera l extent. To t he south of the open-culs on this claim, t wo isolated 
outcrops not belonging to the same vein show respectively " ·idths of 5 
feet or more and 12 feet or more. These e,·posures may indicate t he 
presence of seYcral veins each 5 feet or more wide, but noth ing is known 
regarding their poss ible length no r as to " ·hct hcr they maintain their 
width along the st rike where t he whole country side is ' rnnting in rock 
exposures of any kind. In the trenches just north of these t\rn occurrences, 
much magnetit e is visible over a length of 200 feet, but t he iron ore occurs 
in a zone of veins which individu ally th in ancl t hicken or clie away. In 
places seve ral veins may coalesce and jointly expand to a thickness much 
greater than their combined individual thi cknes~cs , but these expanded 
parts have no great length and presumably no great depth. On t he 
other hand, either along the strike wh ere the ground is now all drift-covered, 
or at some depth , some of the individually t hin veins might coalesce to 
form a vein comparatiYely broad and holding its breadth fo r a considerable 
di stance . The amount of ore Yisible in t hese t renches is considerable; 
it may be equivalent to as much as 10 feet disposed in a number of roughly 
parallel veins contained in a t hickness of 20 feet. An iron ore-body 
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of t hese characters and dimensions dout less could be mined at a profit if 
a not t oo distant market were availab le. 

On t he Magnet claim t he amoun t of ore seems large. Outcrops 
belonging to what is t hought to be one con t inuous vein , No. 3, occur over 
a length of l ,300 feet and so far as can be now determined i ts wid t h over 
t his total distance is nowhere less t han 10 feet and over considerable 
stretches is bet,,·een 15 and 20 feet. In places t he amoun t of ore is reduced 
by a variable amount clue to "horses" of co unt ry rock a nd to zones of ore 
in termixed with a large propor t ion of apatite. F urther cross-t renching is 
needed t o establish t he average size and character of t he vein , but at present 
it seems just ifiab le to assum e that fo r a length of not less t han 1,000 feet 
t he vein will hold a mina ble wid th of 10 feet of ore. The depth to which 
t he vein extends cannot be foreto ld , but co nsidering t he visible length, 
neither end having been un covered, and its comparatively broad wid th, it 
seems reasona bly certain t hat t he vein will persist to a depth of at leas t 
several hundred feet, wit h t he same average wid th as displayed on t he 
surface; it migh t descend to mu ch greater dept hs. It is estimated t hat 
No. 3 vein will maintain i ts minimum bread th for , on an average, a depth 
of 150 to 200 feet and be capable of furnishing not less than 200,000 tons 
of magnetite. 

No. 4 vein is t hought to ou tcrop for as great a distance as No. 3 
vein , but has a proved width of 10 feet or over for a leng th of only 250 
feet . In t his distance th e average bread th, making due allowances for 
inclusions of coun t ry rock and zones of apatite, is n ot less t han 15 feet , t he 
minimum rnin able con Le nts of t his part of the vein can scarcely be 
less t han 50,000 tons, and it is possible t hat a comparatively sma ll amount 
of cross-t renchin g would indicate t ha t this vein is comparable in wid th and 
length wit h No. 3 vein. 

Nos. 1, 5, 6, and 7 veins each outcrop at only one or two places 
and do not give any certain indications of being long or of ,,·id th sufficient 
to warrant mining, but t hese veins comparat ively speaking are unexplored 
and it is possible t hat systematic cross-t renching might bring to ligh t exten­
sions of the known par ts of t hose veins in which the ore was of co nsiderable 
width. It also is possible t hat at moderate depth one or more of t hese 
veins migh t expand considerably. 

Nos. 8, 9, and 10 veins have each been uncovered at only a single 
spot and although in each case a very considerable breadth of ore has 
been brought to ligh t, there is no t sufficient information availab le to permi t 
of making any reliable estimate of the value of t hese t hree veins or groups 
of veins. Fur ther crnss-t rcnching would be required t o determine if 
t hese veins persist along t he strike and their individual behaviour. Sin ce 
these three groups of veins seem t o have an a bnormal strike, i t is possible 
t hat t he veins are also a bnormal, may not continue far , and may posse s 
very variable wid ths. The veins were not sampled for the purposes of t his 
report, but the followin g a says of samples from t he M agnet claim were 
made by the D epartment of ::\1ines, Victoria, t he first sample being repor ted 
as representing a wid th of 18 feet on a single vein. 

I ron ..... 
Insolu b le .... . 
Sulphur . ........... . 
Phosphorus . . 
L ime .. . .. . . . 

50· 7 
10 ·4 

trace 
1 ·6 
2·5 

55·2 
3.7 

trace 
3· 0 ... 
3.3 

49 ·5 
15· l 

53 ·0 
8 ·0 

49·4 
12· 6 
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~I COLA MINIKG DIVISION 
(32 a) Iron Mountain and Vicinity, near Merritt 

Sources of I nfornwlion. Dawson, G. M .: "P reliminar y Report on the Physica l and Geolog ical 
Features of the Souihern Portion of t he Interior of Briti"h Columb ia, 1877"; Geol. Surv., 
Canada, Hept. of Prog. 1877-78, p. 122 B. 

Ann. Rept., ~ l inister of 1\lines, B.C., 1896, p. 573. 
Ells, R. W.: "Nicola Coal-bas in"; Geol. Sur v., C::11mda, Sum. Tlept. 190+, p. 49. 
J ohnston, H .. A. A .: "The Copper Claims of .-\ spen Grove and Aberd een Ca1n 1>, J3 .C."; Geo l. 

Sur v ., Canada, Sum . Rept . JOO+, p. 80. 
Lindeman, E., and Bolton, L . L.: " Iron Ore Occurrences in Canada"; Mines ]3raneh, Dept. of 

J\l ines , Canada, vol. 2, p. 2-± ( 1917). 

The contained description is clra\Yn from above listed, earlier reports. 

GE~ERAL DESCRlPTlO~ 

According to Da\\·so n " In the southeastern a ngle formed 
by (Kicola and Coldwater rivers) Iron mountain 
form s a prominent object. The greater part (is) of much 
altered volcanic rocks (thought pos:;;ible to be Tertiary rather 
than Triassic, but) the summit shows the remnants of a covering of vol­
canic rocks of much ne,Yer aspect. Vein s of specular iron ore 
traverse the summit. Several were seen of a few inch es in 
thickness hut (a vein reported to be everal feet wide, was 
not found) . The ore appears to be of good quality." 

At one tim e the mineral occurrence was staked for the iron ore and 
was held by a Vancouver company. Johnsto n writes that t he strata 
are "traversed by veins of white quartz some­
times seen to cany t rifling amounts of specular iron, chalcopyrite, and 
pyrite. In no instance, hO\rnver, were any of these min erals 
noted in any appreciable amount." E lls concms in this estimate of the 
value of the occurrence and a lso states that "o n the summit of 
the range northeast of Coutlee (i.e. north of Iron mountain and north 
of Nicola rive r), a small deposit of specular ore was opened several years 
ago, but found to be irregular and of but srnall extent. A 
sma ll and irregular deposit \m s also see n on the nor th fl ank of the hill 
south of C'ou tlee. " 

(32 b) Iron Queen and Iron King, Sou th of Nicola Lake 
Source of I nform.al ion . Brewer , \V . J\L: Ann. R ept., Minis ter of J\Iines, B .C., 19 15, p. 231. 

Whi ttie r , \V. H. : "An Invest igation of t he Iron Ore Resources of the Xorthwest"; Univ. of 
Washington, Bureau of Industria l R esearch , Bull. No . 2, p. 75 ( 1917). 

The contained account is derived from the account by Brewer. 

GENERAL DESC RIPTION 

This deposit of lirnonite lies several miles south of Nicola lake. Accord­
ing to Brewer, a gulch extends nearly through both claim . Its wicl th is 

"some 300 or 400 feet, and, to a greater or less degree, a large 
proportion of the surface i. covered with the ore. A series of 
long trenches (have been dug) across the gulch, the longest 
fully 300 feet by about 3 feet deep and about the same width . In all of 
these t renches the iron ore is exposed on the sides and bottom. 
The trenches crosscu t t he deposit and demon­
strate t hat it has an approximate length of about 2,000 feet and a width 
from about 50 up to 200 feet." In one open-cut, the limonite 
shows in a face 10 feet high and 15 feet long. 
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A reliable es timate of t he probable or possible amo un t of limoni te 
present cannot be made from t he informa tion available. If t bc deposit is 
con t inuous over a length of 2,000 feet and has a n average wid th of 125 feetr 
it would con tain several hundred thousand tons of limoni te if its average 
depth were 15 feet, but no evid ence has bee n presented t ha t t he d imensions 
of the deposit a rc as large as t his and possibly the total con ten ts a rc con­
siderably less t han 100,000 tons. 

In the annual report for 1913 of the Ministe r of Min es, British Col­
umbia, it is stated, page 220, t hat 2 miles ou theast of N icola t here is 

" a group of iron claims, on which (occurs) a body of unknown 
extent , of hern a ti tc ." Proba bly this note relates to the above -described 
occuncn ce of limonitc. 

SIMILI\:AMEE N MINI NG DIVIS ION 

(33) Lodestone Mountain, Tulameen District 

Lodestone mount ain is 7 miles sout hwest of Tularncen. Th e following 
accou nt ha, been derived from repor ts by C. CamsclJ.l 

" Th e prcEcncc of magnetite in t he rocks of Lodestone mo un tain has 
Jong been knmrn. Several min ing claims were at one tim e staked 
on this ground fo r iron ore, but they have long sin ce been a bandoned with­
out any work havin g been cl one on them. The rock in whi ch the magnet ite 
occurs is pyroxcnitic (J uraFsic age), which occupies a belt from 1 to 2 
mil es wi de exten ding from Olivine moun tain southward (fo r 8 miles) to 
Lodestone mountain an d beyon d tha t for an unkno\Yn distance, 
Everywh ere the pyroxen ite can ies some magneti te as an 
ori ginal con. ii tuent . In cer tain places the quantit.'r 
of magnetite in creases to :::u ch an extent th at th e rock migh t be classed as 
an ore of iron. At thci'c places it occurs in short, irregula r vein · 
or in large bunches in t he pryoxenitc . These bodies a re no 
conn ected \ri th any system of fr actures and arc not seco ndarily dcpo itccl, 
but ar c primary co nFit itucn Ls of t he rock . J udging merely by 
wh at is naturally exposed an d t he irregul ari ty of the dist ributio n of the 
bodic in the exposm es, they have little present commercia l value." 

(3-! AND 35) GREENWOOD AN D GllAN D FOllKS MINI NG 
DIYISIOKS 

Th e large, now exhausted, deposits of low-grade copper ore at Phoenix, 
near Gr eenwood, a nd elsewh ere in the Boundary distriet2 an d at Frank lin 
camp'3 arc characteri zed by th e presence of abundant magnetite or hcmatitc 
or both an d in some instances t hese minerals form large, comparatively 
pme bodies. The deposits are of the "contact -metamorphic" type and 
in many cases fo rmed along the edges of bodies of limestone. Though 
these deposits have not been regarded as a source of ore, their occurrence 
suggests that possib ly large bodies essent ially composed of iron ore may 
occur in the region. 

'Camsell, C.: "Tulamcen Distr ict, B.C."; Goo!. Sun'., Cn nada, Sum. Hcpt. 1909, pp. 114-115. 
"Goo log,,· and J\I incrnl Deposit• of the Tulamccn Dist rict, B.C. "; Goo!. Surv .. Conada, i\lem. 26, p.168 (1913). 
' Brock, R IV. : Goo!. Su rv .. Canada , Sum. Hcpt. 1902, pp.103-122. 
' LeHoy, 0. E.: Gcol. Sun'., Canada, ~lcms. Nos. 19 and 21 . 

Drysdale C. IV.: Cool. Surv,. Canada, ,\!cm. 56 . 
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TRAIL CREEK MINING DIVISION 

(36) Lord Roberts Group, near Birchbank 
Source of I nformation . Langley, A. G.: Ann. Rcp t., fini . lcrof Mines, B.C., 1920, p. 137. 

GENER A L DESCRIPTIO N 

The Lord Roberts group of mineral claims arc on t he div ide between 
Murphy an d Sullivan creeks, 4 miles from Birchbank. According to 
Langley "a number of open-cuts and several shallow shafts 
(expose) a body of magnetite, which varies in grade and apparently follows 
t he contact between the Trail gran odioritc ancl 
t he R ossland volcani c group epidotc, garnet, and hornblende 
(arc present) The best ore is a bluish , massive magnetite and 
has a width in several open-cuts of from 4 to feet . Other 
ph ases include higher percentages of pyrite , pyl'J'hotitc, 
and traces of chalcopyritc. There is abundant evidence of 
min erali zation over the small area exploited by the shallow sm facc work­
in gs". 

NELSO J MINI G DIYISION 

(37) Near Beasley 
Information has been received that a body of magnetite oec m s near 

Beasley, within a mile of t he railway, on claims O\rncd by \V. l\Ioorc of 
Nelson . Very large mat:ses of magnetite, not in place , " ·ere noted hy 
D a wson1 on t he north bank of J(ootcnay river below th e second fall. 
It is possib le that t hese t\\·o occmrcnces of magnetite , as well as t hat on 
the Lord R oberts group of claims (See page 131), arc replacement deposits 
of th e "contact-metamorphi c" type and have formed at or close to the 
edge of bodies of the M csozoic granites, such as arc so widely displayed 
t hrough K ootcn ay cl istrict. 

(38) Pend d'Oreille and Salmon Rivers 

In the thick assemblage of scdimcntar:v strata found near the In ter­
national Bound ary west from Kootcnay Lake vall ey, D aly2 found 
"a deposit of magnetic iron ore aggregating 8 feet in t hickn ess, though 
interrnptcd by small lenses of quartzite, (in) the ridge over­
lookin g the South fork of the Salmon river just north of the boundary 
line. The deposit is in tcrbcddccl with the slates and quartzitcs in the 
upper part of the great stratified series formin g t he main mountain range. 
The bed is notcworth :v because of the apparent purity of the ore. 
It was found in its proper place in th e stratigraphi c series, though with 
greatly reduced thickn ess on the ridge nor th of Lost 
creek 7 miles north". 

H cmatite has been foun d on Pcnd cl 'Oreillc river near its junction 
with Salmon river. According to Galloway 3 t he country rock is lime-
stone and the chief or e exposures arc on Bound ary creek. " The 
main working is a t unn el 25 feet long, " ·hich apparent ly cuts a 
small body of iron ore 50 feet (\\·ide but which) does not con-

1 D awson, G. ?\L : "Tlcport on a Port ion of the West Kootan ic Distri ct, British Columbia"; Ceo!. Sun·. , Canada., 
Ann. H cpt., rnl. I\ ', pp. 65-66 ( l '!l l ). 

' Da i)·, ILA.: Ceo!. Sun-., Canada, Su m . HcpL. 1903, p. JOO. 
a Galloway, J . D.: Ann. Hept., ,\lin istcr of ) l ines , B.C., 1915, p. 16i . 
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tinue for any distance along the strike, as another t unn el 100 feet to the 
north fails to show any iron. Other smaller amounts 
of iron ore are exposed in different places. These 
(are) of the nat ure of iron cappings and have probably formed 
by the oxid ation of su lphide". 

(39) Near Crawford Bay 
H cmatitc, in some respects at 10ast, behaving as a sedimentary deposit, 

has been fou nd associated with conglomerate on Grays creek and the 
divide bet" ·een Grays and Cran·ford creeks. 

(40) Kitchener Iron Ore Deposits 

(See Figure 2--l) 

LOCATION 

The principal iron ore deposits occur on Iron Range mountain west of 
I\:itchcner and north of Goat river. Iron ore occurs also south of Goat 
river , to\\·ards the head of Th ompson creek . Other occurrences arc 
reported to exist north of Iron Range mountain and, also, south of the 
head of Thompson creek on the west slopes of the Moyic range about 
the headwaters of Hussell creek and Little Moyic river. 

Iron Range mountain is a steep-sided ridge whose narrow summit 
is 6 mi les long, stretches nearly due north and south, and rises 3,000 to 
·1,000 feet above Goat river to a general elevation of 6,000 feet above 
sea-level. The ridge is bounded hy deep valleys, t hat of Bon T on creek, 
an easterly flowing tributary of Goat river, on the north; Goat r iver on 
the cast and south; and Arrow creek, another t ributary of Goat river, on 
the west. A trail leavin g t he highway at a lumber mill a mile west of 
Kitchener climbs the southcirn face of the mountain and follows the 
ridge top to its northern encl. A branch from a second t rail running 
northward up Goat River valley rises on t he eastern slopes of the mountain 
and joins the fi rst-mention ed trail about midway along t he summit of the 
ridge. 

Thompson creek, a second ore-bearing locality, enters Goat river from 
t he south , 3 miles west of Kitchener. It is a small , short stream in a 
steep draw in t he mountain side. A trail to the ore occurrences leaves 
t he highway at t he stream crossing and fo llows up along the waterway. 

The ore at all the localities is hematitc and outcrops along a nearly 
due north and south course, firs tly at intervals over a distance of 6 miles 
along t he summit of Iron Range mountain a nd , secondly, at the head of 
Thompson creek, a bout 3 miles south of the highway. The other reported 
occurrences north of Iron Range mountain , a nd so uth from the head of 
Thompson creek, lie on t he same general north and south course. 

HISTORY 

The ore occurrences on Iron Range moun tain were located by 1\ir. C. P. 
Hill , now of Victoria, B.C. , in 1897 and succeeding years at a t ime when, 
clue to t he discoveries made at Rossland, ferrnginous outcrops t hroughout 
the region were being staked in t he hope t hat they might prove to be 
weathered outcrops of gold-bearing copper dcpo its. In 1901, the t rue nature 



133 

of the ore outcrops havi11g been recog11ized, Mr. Hill disposed of the major 
part of his holdings to a l\Iontreal syndicate closely allied to the Canadian 
Pacific railway, which now controls t he property an d administe rs it th rough 
the Department of N aturnl R esomccs, Canadian Pacific railway, Calgary, 
Alberta. In t he spring of 1902, forty-two or three of the claims " ·e re Crown­
granted and of these, eleven were retained by Mr. Hill. up to this time 
several shor t t unn els and shallow shafts and a number of t renches had 
been opened and a diamond-drill hole driven a short distance. Sin ce 
then li t tl e or no prospec ting or dcvclopme11t work has been undertaken 
until quite recently ,,·hen a few shallow tre11cbcs were dug in the drift 
in search of possible extensions of ore-bearing zones. 

The Crown-granted claims form a continuous strip , for the most part a 
single claim wide, and extend continuously for 7! miles from the north 
slope of Iron R ange mountain, southward alo ng Lhe summit and down the 
south face 11early to Goat river at a place opposite the mouth of Thompson 
creek . At various times other claims have been staked alongside of 
t hose Crowu-grantcd and in 1922 a number of t hose held by ::\fr. C. P. 
Hill were being surveyed preparatory to obtaining CrO\rn-grants of the 
same. 

Discoveries of iron ore arc reported to have been made on the Bon 
Ton Creek valley slopes facing the no rth end of Iron Range mountain, 
but no definite information was obtained regarding these alleged dis­
coveries. The outcrops of iron ore on Thompson creek, south of Goat 
river , were fo un d some years ago and led to the staking of two groups of 
claims, one known as Lhe Great War group owned by the British Columbia 
Iron Company, and the other known as the Iron 1\Iask group owned by 
R. Lamont and associates of Crcston , B.C. A few trenches have been dug 
on some of these properties. The claims are not known to have been 
Crown-granted . Claims also have been staked on the . outhwarcl con­
tinuation of th e ore-bearing belt on the upper western slopes of the Moyie 
range and in 1922 a slight amount of prospecting ,,·ork was clone there. 

Pu bli~hed accounts of the ore occmrcnccs arc few in number and the 
fo llowing list is believed to be complete. 

Ann. Rept ., Minister of )[ ines, B.C ., 1901, pp. 1,033-1 ,034. Thi s notice consists ma inly of a 
statem ent by \V. Blakemore prepared by him when engaged in prospecting the properties 
on Iron R ange moun ta in. 

Blakemore, \V. : "The l ron Ore D eposits N'ear Kitchener , B.C."; Jour. Can. J\Iin . Inst., vol. 5, 
pp. 76-80 (1902). 

Ann . Rept., Minister of )fines. B.C., 1902, p. 163. A brief note regarding the development 
work being clone on Iron Range m oun ta in and the alleged di scov ery of ano ther iron ore 
occurrence fa rther nor th . 

S loan, W. P .: "The Goat River )fining Divis ion"; B.C. Jlrin . R ee., vol. 10, pp. 482-485 
(F eb. 1903). R epor ts di scov ery of ore north of the claims on Iron R ange m ounta in. 

Lindema n, E ., a nd Bolton, L. L .: " Iron Ore Occurrences in Canada" ; )fines Branch, D ept. o f 
J\Iines, Canada, vo l. 2, p. 25 (1917) . A brief statement based on earlier accounts. 

Langley, A. G.: "Eastern District (Ko . 5)" ; Ann. Rep t ., Minister of ]l[ines, B.C ., 1919, pp. 
137-138 . A description of lhe ore occunences south of Goat river , on Thompson creek. 

A llan, J . A.: First Ann. R ept. on the Mineral R esources of Alberta; Edmonton, 1920, pp. 
68-69. A brief generalized description based on information supplied by owners of the 
pro pcrties. 

Langley, A. G.: "Eastern Dis trict (No. 5)"; Ann. Rept., Minister of Mines , B.C. , 1921, pp. 
145-149. A description of the Iron Range deposits. 

Schofield , S . J.: " The Ore Depos its of British Columbia"; Trans. Can. Inst. Min. and ]\[et. , 
vol. 24 , pp. 86-98 ( 1921 ) . The mode of origin of the I<itchener deposits is discussed. 
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GENER AL GEOLOGY 

The strata of Iron Range mountain and vicinity belong t o t he Prc­
cambrian Aldridge formationt composed of greenish grey, dense, argil­
laccous quartzitcs and coarser but t ill fine-grained, less argillaccous 
quart zites. Int rusive in t hese measures arc sills and dykes of dark green , 
basic igneous rocks. The argill aceous quartzitcs common ly show no 
signs of bedd ing, usually have a schistosc parting, and occ ur both in t hick, 
homogeneous zones and in narrower zones and beds interstratificd with 
t he coarser , pmcr quartzites, which in many places are distinct ly bcclclcd. 
At t he nort h encl of Iron R ange mountain t he beds dip westward at angles 
varying between 20 degrees and 60 degrees and averaging 40 degrees. 
Sout hward along t he rid ge t he direction of t he clip remains westerly, but 
t he value of t he angle decreases and at t he sout h encl t he strat a in places 
arc nearly horizontal, as t hough lying on t he axis of a broad, ant iclinal fo ld 
striking nort hwcstwarcl. Along t he south face of t he mountain t he beds 
dip to t he west and t he angle of clip increa ·es westward. Everywhere t he 
direction and value of t he dip show local variations which in places, and 
perh aps everywhere, arc cl ue to t he presence of minor fl exurcs . ro direct 
evidence was observed of t he existence of faults . 

The int rnsivc igneous rocks very clearly occur both as sills and as 
dykes. The dykes, so far as observed, arc vert ical or nearl y so and none 
is more t han a fe,,- yards wide. The sills arc sheet-like bodies whose 
attit ude approximately conforms t o t hat of t he enclosing sediments. The 
ind ividual sills vary widely in t hickness, Some arc only a fe w feet t hick, 
others ap pear to be more than 100 feet t hick . On the summit of Iron 
R ange mountain examples of both dykes and sills arc to be seen and t wo 
except iona ll y t hi ck sills t here outcrop. One of t hese, apparent ly at least 
100 feet t hi ck, is par tly exposed in a series of outcrops crossing t he r idge 
top in t he vicinity of t he t ransverse depress ion on t he M aple Leaf claim 
about lt miles south of t he nor th end of t he ridge summit . Since t he 
general strike of t he strat a is approximate ly nort h and sout h and 
t he series of igneous outc rops extends east and west, it might be imagined 
t hat t he igneous body cuts ac ross t he sediments, eit her as a large dyke or 
some more irregularly shaped body . The mass, however, seems to be a 
t hi ck sill , perhaps at t his place splitting in t wo. Th e false appearance of 
being a crosscutt ing body is clue to local variat ions in t he direction and 
value of t he clip of t he en closing strata and t o t he action of erosion which 
has removed part of t he sedimentary cover and t hus exposed t he igneous 
body over an area extending across t he direction of strike of t he enclosing 
measures. The sill-like natm c of t he igneo us mass is clearly indicated 
in a series of exposures on t he cast face of t he ridge where nort h of t he 
transverse dep ression t he upper contact is visible and may be seen to be 
nearl y but not quite parallel to t he bedding planes of t he overlying sedi­
ments. A second, presumably t hicker, sill is imperfect ly exposed far ther 
sout h near t he summit of t he sout h face of t he ri dge in t he vicinity of t he 
Czar and E mperor claims. At t his locality also, t he manner of di t ribut ion 
of t he outc rops of t he igneous rock might be taken to indicate t hat t he 
mass cuts ac ros. t he strata, but it seems almost certain t hat it is a t hick 
sill conforming in cli p and st rike with t he enclosing sediments . 

'Schofield , S. J. : ~fap 14iA, Cr<Lnbrook, K o3tenay District , D rit ish Columbia; Ceo!. Run·., Canada, 1915. 
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Figure 24. Hematite localities, Iron Range mountain, Kootenay district, B.C. Contour interval, 100 feet. Mineral localities are indicated by crosses. Mining claims referred to in text are 
indicated by numbers and are as follows: 1, Golden Cap; 2, Union Jack; 3, American Flag; 4, 0-Ray; 5, Maple Leal; 6, Keepsake; 7, Rhodesia; 8, La Grande; 9, Cracker 

Jack; 10, Dakota; 11, Idaho; 12, Pacific; 13, Rambler; 14, Emperor; 15, Czar. 
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DESCRIPTION OF ORE OCCURRENCES 

The ore outcrops examined are confined to the summit of Iron Range 
mountain and the head of Thompson creek. They are, for the most part, 
art ifi cial exposures made years ago and are separated from one another 
by drift-covered stretches . The exposures are usually limited in extent 
and none shows t he full width of t he mineralized rock. They consist of 
country rock impregnated with hematitc and quartz in varying pro­
portions and quantities. In places the hematitc forms nearly p ure bodies 
4 to 20 feet th ick, but of unknown lengt h and depth. The hcmatitc is 
usuall y compact, ve ry fine-grained, minute ly scaly, but in part, where it 
has been subj ected to stresses, it is more micaceous and is traversed by 
closely spaced, lustrous, parting planes. A sma ll amount of magnetite is 
present in some places. As a rule little or no pyrite or other su lphide is 
visible. The country rock is usually quartzite , but in places dykes of 
ig1 eous rock arc involved and in several localities the mineralization seems 
to have extended into the sills. 

The individual ore outcrops have an irregular banded struct ure clip­
ping vert ically or at very high angles to t he west and strikmg in a general 
way north and south. The banded stru cture 'vherc best developed is due 
to a succession of zones of varying widths and composit ions. In some the 
material is large ly count ry rock impregnated or seamed and filmed with 
hcmatitc or quartz or both t hese mineral . Others arc largely of hematite 
or of hematite and quartz. In t he several instances where considerable 
breadths of wider mineralized areas are v isible, t he amount of mineral­
ization is at a maximum close to one edge of the exposure and, on the whole , 
gradually decreases in amount in the direction of the other edge . 

The ore outcrops on Iron Range mountain succeed one another within 
a strip of country 6 miles long and 1,800 feet broad . The structures of t he 
individual exposures parallel the general trend of t he whole series of out ­
crops and t his and other phenomena have led various observers to assume 
that the isolated, mineralized outcrops belong to a few parallel zones each 
extending for a comparatively long distance and , in some cases, marked 
by an inte rmi ttent or perhaps continuous border of high-grade hcmatite 
ore. Th ere is direct evidence t hat individual minerali zed zones arc as 
much as several hundred yards in length and possess fa irly uniform characters 
over such lengths. But there is no evidence indicating whether t he indi­
vidual zones are few or many, arc relative ly long or short, or whether the 
bodies of relatively pmc hcmatite are short or of considerable length. 

The positions of the ore outcrops seen on I ron Hangc mountain arc 
inclicatcd on Figure 24 ; possib ly other unnotcd outcrops arc present, but 
there is no reason to believe there arc many such. The t hree most north­
erly outcrops lie at t he north end of t he riclge within a breadth of 300 
yards across the strike. The most westerly sho"·ing is on the Golden Cup 
claim " ·here a tunnel has been driven south-southwcst for, judging from 
the size of the clump, 50 feet or more. Forming the cast side of the entrance 
to the tunnel is a 12-foot rock face of dark igneous rock , presumably a 
dyke. This rock is seamed with narrow veins of quartz and vein lets of 
hematitc and holds many minute crystals of magnetite in t he immediate 
vicinity of the vein s. \ Vest of the igneous body the -trata appear to be 
altered quartzite b leached wh ite and comparatively soft. It is veined, 
seamed , and impregnated with quartz an d hcmatitc in amounts diminishing 
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westward through the breadth of the 30-foot long artificial rock face. Near 
the t unn el a small amoun t of pyrite is visible. At the t unn el entrance, 
the mineralized zone in the quartzitcs is formed of small , angular frag­
ments of country rock lyi ng in a matrix of hcmatitc and quartz. In 
places the matrix preponderates, in other places the r ock fragments arc 
in excess. The individu al fragments arc usua lly traversed by vcinlcts of 
hcmatitc and quartz and in some cases the veinlets arc so numerous that 
the rock fragments appear as an aggregate of grains separated from one 
another by films of hcmatitc and quartz. A hand specimen will exhibit 
all gradations from solid , angular rock fragments an inch or so in diameter 
and separated from one another by narrow scams of hcmatitc, to other 
fragments now resolved into minute pieces, and, fin ally, to areas of hematite 
several inches in diameter but carrying innumerable minute grains which 
seemingly represent remnants of a once solid and comparatively large 
rock fragment. Towards the west, the brcccia-likc appearance gradually 
dies away and at the west edge of the rock face the quartzite is compact 
and only sparingly t raversed by minute, approximately vertical seams 
of hcmatitc and of hematitc a nd quartz . Now here in the rock face doc3 
the hcmatite constitute an ore-body and, judging from the materials on the 
dump , no body of ore was penetrated by the tunnel. The mineral-bearing 
zone appears to be nearly vertical and its strike is south-south west judging 
by the occurrence of a small outcrop of similarly a ltered a nd impregnated 
rock visible GO yards farther south and 80 feet higher up the slope. 

On the Union Jack claim, on the east slope of the ridge, 300 yards 
east of the above-described exposure, arc outcrops of a nother zone of 
igneous and sedimentary rocks seamed and impregnated with quartz and 
hcmatitc. In this instance t he zone is continously exposed over a length 
of 300 feet and at intervals for 300 feet farther. The strike is a little 
west of south and the clip appears to be at very high angles to t he west. 
Th e cxposmes occur along the edge of a drift -covered area stretching 
eastward cl own the hill-side and both to the north and south , the outcrops 
disappear under soil. The wid th of the exposures varies an d much of the 
outcrop consists essentia lly of silicified country rock traversed by quartz 
vein s and scams of hcmatitc. The greatest exposed width is 55 feet and 
at this point, commencing at the eastern drift boundary, the zone for a 
breadth of 10 feet consists of a dark igneous rock veined with quartz and 
hcmatitc. For spaces of a foot or so, the igneous rock is fair ly free from 
quartz or hematite, a nd alternating spaces arc largely of vein quartz, or 
of hcmatitc , or of a mixture of the two min erals. In the next 10 feet to 
the west, the ign eous rock gives place to altered quartzite with several 
zones, 1 to 2 feet broad, largely of hematite veined with white quartz. 
The next 15 feet is of a ltered quartzite wit h zones heavily impregnated 
with hcmatitc t hrough which quartz occurs both in incgular veins and in 
di sseminated grains. The remaining 20 feet a long the west side of the 
exposure and presumably close to the 1rcst boundary of the zone is of 
altered quartzite cut by many quartz veins and with, here and there, 
th in seams of hcmatitc. In general t he amoun t of hematitc decreases 
from cast to west and nowhere is a body of hcmatitc ore of any size exposed. 

About micl"·ay between the outcrops on t he Union Jack and Golden 
Cap claims several shallow t renches on the Jolly Boy claim reveal miner­
alized .;trata such as occm on the Union J ack location, but poorer in 
hcm atite contents. 
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Seven hundred a nd fifty yards southward along the strike of the 
mineralized zone exposed on the Union Jack claim , is a shaft , now full of 
water , sunk in hcmatitc ore and situated on the American Flag claim at a 
poin t just cast of the trail. Outcrops arc practically limited to the margins 
of the shaft. The cast boundary of the ore-body appears to be a dyke; 
towards the \\"C8t side of the ore mass, vein quartz is abundant. Judging 
from the material on the clump, mu ch fi rst-class, compact, hcmatitc ore 
\YaS encountered in the shaft. Blakcmoret describing t his occurrence 
at the time the shaft was sunk , states t hat the ore zone was nearly 20 feet 
t hick a nd that the thickness and quality remained constant to the bottom 
of the shaft . Langley2 states that a sample taken aernss t he 10 feet of 
hematitc now exposed at the smface gave, on assaying, the following 
result. ·: 

:l'fe tallic iron . .. 
Sulphur. ... . . 
Phosphorus .. . . 
Silica .. . ........... . 

Per cent 
55 

trace 
none 

6· 10 

Th e body of ore at the shaft on the American Flag claims appears to 
Rtrikc in a southerly directio n and to clip at a very high angle to the west. 
Ko other outcrops of rock or ore occur in the immediate vicinity and none 
for long distances in either direction a long the line of strike. 

Southcast of the shaft , 225 yards away, near the south cast corner of 
the American Flag claim, a shallow t rench shows a few feet of a ltered 
quartzite seamed with hematitc and h oldin g at one place, much pyrite. 

On the 0 -Hay claim 400 yards south of the American Flag shaft, 
another shaft, now full of water, ha8 been sunk in hcmatitc ore, as 
is indicated by the materials on the dump. Blakcmore3 states that the 
shaft is 50 feet deep n,ncl the ore-body nearly 20 feet t hi ck. Lnnglcy4 

rcfening to this occuncncc states that the 8haft is 35 feet deep and that 
"at the bottom a n 18-foot crosscut has been run from 
wn,ll to wall. Across this width , a representative sample was taken whi ch 
ran a8 follows: irnn , 55·2 per cent; sulphm, nil ; phosphorus, trace; 
sili ea, 7 · 9 per cent. The wall-rock exposed in either face of the crosscut 
\Yas decomposed quartzite heavily impregnated with irnn" . 

The ore zone at the 0-Ray shaft appears to strike in a Ro uthcrly 
direction and to clip at a very high n,nglc to the west. Seventy yards 
south\Yarcl , a short trench on the \rest side of the trail discloses quartz­
vcin ccl rock followed eastward by 6 ·feet of hemat ite bearing a litt le vein 
quartz. No other exposures either of rock or the mineralized zones occur 
in the immediate vici nity. To t he cast, on the cast slope of the ridge 
top, 350 yards away, a sha llow trench shows altered quartzite sparingly 
impregnated wit h hematitc and vein quartz. 

A scrie8 of exposures occur farther south on the 1\Iaplc Leaf claim. 
East of the trai l a shaft has been sunk at a point nearly 800 yards south 
of the 0 -H.ay shaft. The material on the dump indicates that ore and 
an altered igneous rock were encountered. Blakcmorc5 states that this 
shaft was sunk 50 feet on a "vein" of ore G feet wide. 

1 Op. cit. , Jour. Can. 1\l in. Inst., vol. 5, p. 77. 
2 Op. cit. , Ann. R ept., ~linistcr of ~Jines , B.C., 1921, 1> . 147. 
'Op. cit., p. 7~. 
•Op. cit., p. J47. 
'Op. cit., p. 77. 
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In a draw 200 yards t o the west of south from the M aple Leaf shaft, 
is a small t rench showing several feet of hematit c ore followed to the west 
by quartz ite impregnated with much vein qu artz. The fe w feet of ore 
carries much vein quartz in dissemin at ed grains, holds small magnetit e 
crystals a nd considerab le pyrite . A short distance south of this occur­
r ence, on the side of a second draw, arc a number of outcrn ps which , com­
m encing at the south boun dary of the M a ple Leaf claim, occur in termi t ­
t ent ly over a dist ance of 200 yards along a general northcasterly course. 
The more sout herly of t hese exposures consist la rgely, a lmost solidly, of 
vein quartz in places showing to a wid th of 10 feet . In some places t here 
is li t tle or no hcmatitc, in other places orc wit h a width of severa l feet is 
exposed. Farther northcast, the amount of vei n quartz decreases an d 
t he exposures consist of altered rock, in part igneous, ve in ed with quartz 
and impregnat ed with hcmatite . 

Near t he south boundary of t he K eepsake claim, clo c to t he trail , 
and 750 yards sout h of the ·Maple Leaf shaft, a small open-cut in drif t 
shows at its rock face a body of hematite, 8 feet wide on t he north side of 
the cuttin g and less than 4 feet wide on the south ·ide only 10 feet away. 
A di amond-drill hole was driven here in 1901. It is reported to have 
fo llowed the ore a long t he dip for a considerable depth. The ore consist s 
of hcmatite wit h, here and there, small irregular bodies of quartz. Langlcy L 
states t hat a sample taken by him across the 8 feet of ore when assayed 
gave the fo llowin g return . : 

J\Ictal I ic iron .. . 
Su lphu r ... . ............. . . 
Phosphorus .. 
S ilica .. 

Per re nt 
46·00 

none 
110 11 0 

26·50 

The ore is largely very dark grey, ncarl:v b lack , hcmatitc, par t ly 
very dense, part ly in mi nute scales giving a brilli ant lustre to a series of 
part ings cuttin g one another at obt use angles. The material exhibits 
occasional narrow quartz veinlcts. There arc all gradations from pm c or 
nearly pure hematitc to paler coloured m aterial composed largely of 
min ute grain s of quartz in a hcmatite matrix. A characteristic feature, 
especially not iceable in the more si li ceous parts, is t he presence of 
innumerab le cavit ies usua lly so small as to escape detection unless specially 
sou/);ht for. In places the ea viti cs arc so numernus as to give the ore a 
sconaceous appeara nce. 

East of the ore-body, the min erali zed rock has been stripped for 42 
feet acrns.· t he strat a . The first 15 feet have t he appearance of a breccia 
composed of angular fragments of pinkish q uartz ite vary ing in size from 
such as arc several inches in di ameter clown to minute specks. Th ese 
fragments in amoun t greatly exceed t he matri x which in part is of fin c­
grainccl hcmatitc, in part is largely of minu te quartz grains. All gradations 
occur from large, homogeneous quartzite fragments to areas of hcmatitc 
impregnated with minute quartz grain s. Many of the larger fragments 
arc penetrated and crnsscd by seams of hematitc . In places hcmatite is in 
excess of the quartzite and in such spots parts of the matr ix may be nearly 
pmc hcmatite, but such parts grade in to more siliceous materia l holding 
specks an d larger fragments of pi nk quartz ite. In this brcccia-likc material, 
the remains of quartz veins are visible and this materi al seems to bear the 
same relations to the hcmatitc as doc. the quartzite . 

1 Op . cit., p. 148. 
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The breccia-like material is bounded on the cast by a 4-foot body of 
white vein quartz, beyond which for a distance of 23 feet to the drift bound­
ary, the material is altered quartzite bearing films, vcinlets, and veins of 
hematitc, mu ch of it very siliceous. 

To the south , on the Rhodesia claim, close to the trail, two small 
trenches J'espectively 60 yards and 250 yards south of the K eepsake open­
cut, reveal mineralized rock possibly lying in a southward extension of 
the same zone. 

The next mineralized outcrops occur 800 yards farther south on the 
La Gran de claim where a mineralized zone outcrops for a length of 
250 feet with, in places, masses of siliceous hcmatite several feet 
thick. Thl'ce hundred yaJ'ds farther south, on the Cracker J ack claim 
and in line with the mineralized zone on the La Grande claim, arc several 
small exposures of quartzite impregnated with vein quartz a nd hematite, 
the latter in places forming scams several inches thick. On the D akota 
claim, near t he nort h boundary 1,400 yards southward of the Cracker 
J ack outcrops, a zone rich in quartz veins is visible and, on the same 
claim, 150 yards farther south , a small open-cut shows altered rock veined 
and impregnated with quartz and bearing fi lms and scams of hcmatitc. 
On the Idaho claim, 375 yard s still farther south , a quartz-seamed zone 
carrying some hcmatitc outcrops on the side of a draw and is exposed for 
a length of 100 feet along a north-south direction. On t he Pacific claim, 
450 yards southward, a short tunnel shows ore several feet wide and a 
little to t he cast on the same claim, hematito ore outcrops with a width of 
about 8 feet. 

The next mineralized occurrence is 2,000 yards southward from t hose 
on the Pacific claim and is on the Agnes claim where a shaft close to the 
trail shows altered quartzite seamed with hematitc. The most southerly 
known occurrences lie, respective ly, 1,300 and 1,900 yards southcast of 
the Agn es shaft. The more nol'thcrly of these shows igneous rock impreg­
nated with hematitc. At the second occurrence, a narrow open-cut shows 
about 1 foot of hematite in sili ceous rock. 

The ore occurrences on Thompson creek were not v isited, but lVI. E. 
Hurst, field assistant, reports that the ore is of the same general type as 
on Iron mountain , though iron pyrites was more noticeab le. Langlcy1 

states that ore was visible in several trenches, hut nowhere else, and that 
the hcmatite was accompanied by considerable magnetite. 

MODE OF ORIG I N 

In the earliest descriptions of the deposits on Iron R ange mountain, 
Blakemol'c clearly indicated his belief that the ore occurred at a particular 
stratigraphic hori zon in the sediments and near an ign eous body. H e did 
not, however, offer any explanation of the mode of origin. R ecently, 
Schofield2 has suggested t hat the ores arc of sedimentary origin . Langley 
did not discuss the question of origin, though he drew attention to the fre­
quent association of the ores with the igneous rocks. Others who have 
examined the properties are of the opinion that the ores are connected in 
origin with certain of the igneous bodies and suppose that these particular 
masses are neither sills nor dykes. 

1 Op. cit .. Ann. Rcpt .• Minister or ~lines , B.C .• 1919, pp.13i-138. 
2 Schofield, S. J.: Trans . Can. Inst. Min. and Met .. YO!. 24, p . 96 (1922). 
17135- 10 
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Th e ore outcrops on Iron Range mountain occur within a compara­
tively narrow, band-like area 6 miles long and striking nearly north a n cl 
south . At every mineralized outcrop the strncturc seems t o be nearly 
ver t ical or to dip westward at angles of 75 degrees or higher , whereas the 
general strike of the st rata is cast of north and t he dip is to the west at 
angles t hat decrease from an average value of --10 degrees in t he nort h 
t o 5 to 10 degrees in the south. It is certain , therefore, that the ore docs 
not occur at a const ant horizon and cannot be of sedimentary origin . 

The general charact er and nearly vert ical attit ude of every mineral­
ized occmrcncc, their general north-south strike, their occurrence so far 
as kn own only within a long, narrow, band-like area, a nd the fact that in 
several in stances t hey form nearly cont inuous outcrops 200 yards long, 
arc all features indicating t hat t he ore outcrops belong t o a system of 
mineralized zones, striking north and south, inclin ed at very high angles 
and , in a general \Yay, vein-like in structure. 

Both sedimentary and igneous rocks are in volved in some of the 
minerali zed areas, but in other inst ances only sedimentary rocks arc evident. 
The in trndu ction of the vein quartz and th e h cmatitc took place after 
the consolidation of the igneous rncks, for they arc veined, impregnated, 
and partly replaced by t hese t wo minerals. All th e igneous rocks certainly 
do not belong to one body, although all may bees cntially contemporaneous 
and products of a single deep-seated source. It h as been claimed by some 
who have examin ed t he deposits on Iron R a nge mountain t hat the 
min eralization is due to the igneous bodies. But these bodies arc not 
confin ed to t he nan ow strip within wh ich t he iron ores occur and , therefore, 
those observers " ·ho advocate a direct igneous origin fo r t he ore, in searching 
fo r some feat ure peculiar to the long, hand-l ike area of mineralization , 
have been led to in fe r t hat the two igneous areas outcrnpping respectively 
on the south brow of the ridge and severa l miles farther north in the vicinity 
of t he Maple Leaf claim, belong t o an extensive crosscutting body not 
of t he natme of a dyke or a sill. As already stated in discussing the general 
geology of the locality, the present \Hiter is of the opinion that the outcrops 
at t hese two locali t ies belong to t \\·o or perhaps a single sill 100 feet or 
more th ick . If, as is thought to be the case, the igneous rocks of the long 
ban d of minerali zation arc in no way peculiar to t hat band , then no reason 
remains for assuming t hat the igneous rocks directly gave rise to t he 
min erali zation . The igneous rncks and the min erali zation may be distinct 
results from a common cause an d the igneous bodies as strnctural feat ures 
may have influenced the locali zation of t he mineralization. 

T he invari able presence of both vein quartz a nd hcmatitc in the 
min erali zed zones indicat es a common source for the two min erals, but 
primarily the hematitc docs not occur as a co nstituent of quartz veins, 
though in places sparingly present in them. The t wo min erals seem 
to have separately formed. Possibly some of t he quart z appeared fi rst, 
fo r instances were noted of the hcmatite penetrating a nd partly replacing 
vein quartz . The zonal stru cture characterizin g various outcrnps seems 
to indicate t hat the min eralization progressed in stages. Th e brcccia­
like material seen in several places does not appear t o be a t rue brcccia, 
for the individual fragments seem still t o be in place relative t o one another. 
The general strncturc is as if nan ow, north-south zones of t h e rock had 
been greatly fractmecl and then invaded by solut ions depositing hematitc 
and quartz. In numerous inst ances it seemed also as if the hcmatite 
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had partly or " ·holly replaced the country rock. It is poss ible that th e 
larger masses of nearly pure hcmatitc formed in some such way. 

In the foregoing discussion it has been assumed that the hcmatitc 
is an original mineral. Save for the minutely scoriacco us character, the 
hcmatitc gives no signs of having resulted from the alteration in place 
of some other min eral. EYcn this minutely porous texture may be on ly 
a surface character clue to differential weathering. 

ECONO~IIC CO'.'J"SIDEH.ATIO NS 

It is c·c'rfain the mineralized occul'J'cnccs on Iron l{angc moun tain 
occ·ur in zon es of mineralization striking in a gen eral 1rny north and so uth 
and standing wrtically or inclined at very high angles to the west. These 
zones so far as known al'c confined to a narrow, band-like area 6 miles 
long, in which natural and artificial outcrops arc comparative ly rare. 
Individual zones arc known to he at least 200 yards long , some arc probahly 
longer than this, hut it is highly improbable that any one zone rxtencls 
throughout the whole length of the mineralized band. Some of the min­
eralized zonN; arc not less than 60 feet broad , othel's arc possibly mu eh 
nanmrer. In places at kast three cli stinC' t zone occ ur across the breadt h 
of the band-likr area and it mav he that as marw or more clist inet zones 
occur in most places, for mu ch of the band-like tcr~·itory is drift-covered. 

The indiv idual zones arc for the most part represented by limited 
artificial expcsurcs so " ·iclcly separated from one another that it is seld om 
h>' any mean s reasonably ecrtain that two suec·e8Hivc exposures do or 
do not hclong to a single zone. At man)' of the exposurcH no hod>· of iron 
ore is Yisible, even though in some eases pure or nenrly pure hcmat itc is 
vc1T ahunclant in scams a nd sma ll maHscs clistrihutcd over width s of as 
mu~h as 50 feet. In other eases, hoclies of hcmn,titr of good quality arc 
evident with width s of from 3 or 4 feet to as great as nearly 20 feet , but the 
individual bodies h:wc not been traced for lengths or more than 10 or 1.5 
feet. 

Th e available exposures arc too limited both in number and size to 
indicate whrth cr some zorn's arc uniformly hal'J"en and others arc charac­
terized by t hP prcscmc of workable bodies of hematitc along piuts or 
perhaps eve n nearly the whole of their lengths. Severn! shafts sunk in 
bodies of hcmatitc have shown these hodics to pcrsi:-;t to the bottom of 
the shaft ,,, hu t no greater dq1th than :3:) or possihly 50 feet has hccn 
reached except in the case of the diamond-drill hole 011 th e Keepsake claim 
and in thiR instance the avai lable info rmat ion is not precise in character. 
One crosscut shO\recl an 8-foot body of hcmatit c to clcercasc to a width 
of 4 feet in an horizontal distanee of I 0 feet. 

The amount of available information is quite insuffi cient to permit 
of making any estimate of the amount of minahlc ore likely to he present. 
Th e 0-11,ay shaft is sunk on the widest kn0\n1 ore m1tss, in this rnfic 18 
feet wide. " If this body continu es for on ly 100 feet " ·ith the same average 
width , it would have to maintain this length and breadth to a depth of 
over 1,000 feet to yield 2:50,000 tons of ore. An ore-body 4 feet wide 
would need to he -450 feet long t o yie ld the same tonnage with the same 
depth of over 1,000 feet. lt is very improbable that a short ore-body 
20 feet " ·idc \\·oulcl maintain this width for a depth as great as 1,000 feet. 
Unless, then, the ore-bodies arc long, or wider bod ies remain undiscovered, 

17135-10! 
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or certain areas arc characterized by a number of relatively small bodies 
so situated with respect to one another as to permit of economic mining 
methods, it is evident that the deposits on Iron R ange mountain arc 
only of slip;ht prospective valu e. 

In this connexion it seems wort h while to tabulate the known occur­
rences showing ore of a width of 4 feet or more . 

American Flag shaft, 10 feet of ore or more. 0-Ray shaft , 400 ya rd s sout h of above, 18 feet of 
ore. Trench, 70 yards south of above, 6 feet of ore. :Maple Leaf shaft, 800 yard s south of 
above, 6 feet of ore reported but not seen. 

K eepsake cla im , 750 yards sout h of above, 8 feet of ore decreasing to 4 feet in horizontal distance 
of 10 feet. 

Pacific cla im , 3,000 yards south of above, two outcrops, each of 4 to 8 feet of ore . 

The ore occurrences lying in lin e with those on Iron R ange mountain, 
but situated several miles southward, on the south side of Goat river , 
at the head of Thompson creek, are reported to be of the same type, but 
relatively richer in magnetite and still more poorly exposed. Indications 
of the existence of similar deposits are reported to occur at intervals over 
a farther distance of several miles on th e west side of the summit of the 
Moyie range in the vicinity of the headwaters of Russell creek and Little 
M oyie river. 

FORT STEELE MINING DIVISION 

(41) Lamb Creek 

On Lamb creek , near lVIoyie and about 2! miles from the railway, 
limonitc outcrops in several placcs.1 

(42 a) Bull River Iron Ore Deposits 

(S ee Figure 25) 

LO CA'l' ION 

The Bull River iron ore deposits occur on Fenwick moun tain m 
Fort Steele mining division in southeastern Brit ish Columbia . F enwick 
mountain is t he northwest end of a short mountain range which terminat es 
at Bull river and is par t of the east face of t he R ocky Mountain t rench 
here occupied by t he southward-flowing Kootenay river. Bull river 
flows west and joins Kootenay river at t he town of Bull River on t he 
Koo tenay Cent ral branch of the Canadian Pacific railway . 

From Bull River town two roads run by circuitous routes easterly 
up either side of Bull River valley and join one another by a bridge over 
Bull River canyon at t he base of Fenwick mountain about 5 miles, in a 
straight line, from the river's mouth. An old t rail leaves t he road on t he 
south side of the river at a place about one-half mile from t he bridge at 
t he canyon and rising on the face and side of a spur of Fenwick mountain, 
ends about 500 feet below the ridge-like summit where t he outcrops of 
iron ore occur. The narrow ridge here attains an elevation of about 
6,500 feet above sea-level, extend s in a northwes t-sou theast direction , 
and falls steeply on the southwest side t o Bull River valley 3,000 feet 
below. The property lies along the summit of the ridge and consists of 
eight Crown-granted claims and fractions. 

1 Smith, A.J .: in " Iron Ore Occurrences in Canada"; Mines Branch , D ept. of Mi nes, Canada, 
vol. 2, p. 26. 
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IIISTOUY 

The iron ore occurrences on Fenwick mountain were staked in 1901, 
but had been discovered a number of years earlier. A limited number 
of the mining locations have heen Crown-granted and arc now controll ed 
by Mr. J. T. Laidlaw of Cra nbrook, B.C., and his associates. The 
development work on the claims consists of a number of small, shallow 
t renches a nd rock cuts on the Goliath and H cmat itc cla ims. 

Previously published acco un ts of t he deposits are few in number. 
The follmving list of t itles is believed to be complete. 

Dawson, G. M.: "Preliminary Hc1>0 rt on the Rock y Mountains between latitudes 49° and 51° 
30'"; Geol. and J'\at. Hist. Surv., Canada, 1866, p. 151. Mention is made of the occurrence 
or boulders of hematitc a long Bull river . 

Ann. Rcpt. , Minister of Mines, B. C., 190 1, pp. 1,005 and 1,007-8. Gives br ier statements 
regard ing t he development work bcinp; done and the general natu re or the deposits. 

Pollen , C. H.: "The Bull River Iron :Mines"; B.C . Min. R ee., vol. 10, pp. 621-624 (May, 1903). 
Leach , \V. \\".: Geo l. Su rv., Canada, Sum . Rept. 1902, p.181. Gives a very short account 

or t he occurrence. 
Ann. Rcpt., Minister of Mines, B.C., 1904, p. 108. R eference is made to the staking of furt her 

cla i1ns on Fc1nvick n1ounta in. 
Lindeman , E., and Bolton, L. L.: " Iron O re Occu rrences in Canada"; Mi nes Branch , Dept. 

or Mines, Canada, vol. 2, pp. 2.5-26. Contains a brief ment ion of t he deposits based on 
published aceount.s and information reeeived. 

Langley, A. G.: "Eastern District (::\o . 5)"; Ann. Rept. , Minister of l\Iines, B .C., 1920, pp. 
117-118. Contains a descr iption or t he ore occurrences. 

Allan , J. A.: Fi rst Ann. R ept. on t he Minera l Resou rces of Alberta; Edmonton, Alberta, pp. 
07-68. Contains information uppl ied by owners of property. 

Schofield. R. J.: " The Ore Depos its of British Columbia" : Trans. Can. I nst. Min . and Met., 
vol. 24, p. 90 ( 1921). Contains a statement regardi ng the mode of origin of the depos its . 

GENEUAL GEOLO GY 

The base a nd greater part of Fenwick moun tain is composed of dark 
slates and fine-grained quartz ites which in the canyon of Bull river are 
t hrown into a se ries of close b ut open fo lds. On t he slope of the mountain 
in t he vicinity of the trail leading to t he iron ore mining claim , the dark 
strata seem to have a general easterly dip and towards t he summi t of 
the ridge arc conformably overlain by yellowish weatherin g limestone 
\vith interbcds of sandy limestone, sandstone, and shale. Both the lime­
stone cries and the underlying slates a nd quartzites arc presumed to be 
of Precambria n age. 

The observed ore occurrences arc confined to a limi ted area repre­
sented by Figure 25. This area is largely bare of t rees or brush. Rock 
exposures a rc common a long the ridge summit and the upper edges of the 
northcastern slope and of the northern part of the southwcstcm slope. 
E lsewhere bedrock is largely concealed by d rif t a nd talus material. The 
strata are mainly thinly bedded , ye ll owish weatherin g, grey, dense lime­
stones a ncl calcareous sandstones. Ligh t a nd dark coloured . hales occur 
and , also, dense, ha rd , siliccou beds. The mcasm es for t he mo. t pa rt 
dip regul a rly east-southcast at angles varyin g between 20 a nd 35 degrees, 
but in places, as a long the northcast slope in the general vicini ty of the 
local summit of t he Goliath claim, t he strata a re much sheared and the 
direct ion and angle of clip are vari able. 

Commencing on the narrow summit of t he ridge, near the northwest 
bo und ary of the Goliath claim, at t he locality marked A on F igure 25 and 
extendin g easterly to the locali ty marked B on the same figure, a re out­
crops of dark , rather fin e-grained , mu ch altered igneous rock. At locali ty 
B, the outcrops cease at t he edge of a talus and drift-covered slope, b ut 
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farther cast, at locality C, exposures of the igneous rock occur within a 
limited area. Beyon d this point, along the strike, no rock outcrops for 
a long distance. The igneous body is about 50 feet thick and seems in 
the western part to be steeply inclin ed to the southwcst. The mass has 
somewhat the appearance of a sill, but at locality A it cuts across the 
strata both along the strike and clip and, therefore, is presum ed to be a dyke. 

DESCRIPTION OF THE ORE OCCURRENCES 

The ore consists of hematite and with a small, variable amoun t of 
vein quartz, it occurs in the igneous dyke and bordering strata exposed 
between localities A and B, and in the vicinity of locality C. It also 
occurs in sedimentary beds revealed in a number of shallow trenches 
and rock-cuts at localities D and E on the otherwise nearly cxposurelcss 
southwcst slopes. · 

At locality A on the axis of the ridge, the strata bordering the ign eous 
body are, in part, dense, pale grey, faintly greenish, siliceous rocks, stained 
red or brownish on weath ered surfaces. In places near the dyke, these 
siliceous rocks ho ld small bodies of hematite varying in size from mere 
specks to some that arc several inches long. In general shape they are 
ovoid, but in cros -section they have either irregularly curving or angular 
outlines. The hcmatitc in these bodies is very fine-grained and is dark 
greyish black because of the large amount of fin e-grained silica present. 
The bodies in some places are sparsely distributed; in others they 
arc closely set, nearly touching one another, and many have oull incs that 
suggest they arc due to the coalescence of two or more bodies. They 
do not seem to be connected with one another nor with any fracture or 
vein system. Similar bodies were observed in dense, si liceous strata and 
in limestone in the trenches on the southwcst slope and in the natural 
rock outcrops farther to the northwcst. T hese small bodi es may be 
accretions that formed with the enclosing rock. Near the edge of the 
dyke, the dense, sili ceous strata in places are traversed by discontinuous, 
curving or reticulated, · thin, seam-like bodies of nearly pure hcmatite. 
These are seldom more than a few inches in length and one-eighth inch in 
breadth. In places they arc closely set and except for their curving, 
minutely intricate courses, appear as if developed along planes of fracture 
in shattered rock. The igneous rock is sheared and much of it is stained 
or impregnated with hematitc. In places it is distinctly cut by veins 
of hematitc, some as much as several inches in width. Such veins also 
appear in the bordering sediments. 

Elsewhere along the edges of the igneous body, the bordering lime­
stone and associated heels are impregnated and replaced by hcmati tc 
in varying degrees and to varying distances, but nowh ere, except at one 
place, i anything developed worLhy of being considered iron ore. In 
places, short, gash-like veins of quartz cut the sediments and igneous rock. 
80 far as observed, any hematite appearin g in these veins occurs along 
fractmc planes. 

On the axis of the ridge, bordering the dyke on its southern side, 
is a body of hernatitc with a wid th of 8 feet and an exposed length of the 
same dimension. Parts of the body are nearly pure hcmatitc, dark red, 
very dense, but much fractmed and slickensiclecl. In part, the body shows 
vague patches of partly replaced country rock, some of it showing the 
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Figure 25 , Iron ore occu1Te nc·es, F en\\'i ck mou ntain , Hull ri ver , Koolenay district, B .C'. Locali­
ties referred to in lext arc indicated, r espect ively, by letters A , B, C , D, and E. Con­
tour interval , 100 feet. 
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small accretions of hematite. Narrow, gash-like veins of quartz are also 
present. This is the only body of ore seen. It clearly terminates to the 
east, but to the northwest all exposures cease and it may be, though it 
seems unlikely, that t he body continues in that direction down t he steep slope. 

In the a rtificial exposures at localities D and E , on the so uthwes t 
slope of the ridge, the same general phenomen a are visible as in the vicinity 
of the dyke, but nowhere is any ore-body visible. In some p laces, 25 per 
cent or more of the volume of particu lar layers of limestone a few inch es 
thick consists of the irregularly ovoid hematite accretions and in some 
instances the bodies are so numerous as to constitute almost solid layers 
of hcmatite several inches thick. 

:MOD E OF ORIGIN 

F ormer describers of the hcmatitc occurrences on Fenwick mountain 
have referred to them as being of the nature of veins, impregnations, or 
repln.ccmcnts. They have a lso been referred to as examples of bedded 
deposits, originally composed of limonite sin ce changed to hcmatite. 

The ore occurs in short vein s cutting the igneous rock and the sec! i ­
mcnts; it occurs in scams along what appear to be planes of fractures 
traversing den se, sili ceous strata and quartz veins; and it also occurs 
impregnating and replacing sedimentary strata. In addition, a less 
pure form of hematite occurs in small bodies in the sediments . Th ese 
small bodies may also be impregnations or replacements, but perhaps arc 
fcrruginou s accretions which grew while the enclosing sediments were 
being formed. 

The purer hcmat ite that occurs in veins cutting the ign eous rock and 
in scams a long fractmc planes in quartz veins cutting the igneous rock , 
must have formed after the intrusion of the ign eous body. The one 
comparatively large mass of ore on the ridge top at the southcast edge of 
the dyke and the hematite scams in th e shattered , dense, siliceous ro cks 
presumably formed at th e same time as did the veins in the igneous rock 
and the seams in the fractm ed quartz veins. The hcmatite that impregnates 
and partly replaces t he sediments along the edges of the dyke 
resembles, in general character, the hcmatitc of the veins and scams and 
the impression was received that all t his hematite had formed at essentially 
the same t ime after the intrusion of the dyke. But a ll these modes of 
occurrence on the northcast slope seem definitely connected wit h the 
edges of t he dyke. The vein s, scams, impregnat ions, and replacements 
occur only along these edges and in the case of t he layers sh owing replace­
ment, the hcmat itc decreases in amoun t outwards from the dyke. 

The small, accretion-like bodies of impure hcmatitc may belong to an 
earlier generation than the veins, seams, and replacement masses of purer 
hcmatitc. Within the body of hcmatitc on the ridge top at locality A arc 
small masses of unrcplaced rock , some of \Yhi ch carry the accretions and 
give the impression that the accretions were in existence prior to the com ­
mencement of t he process of replacement. The accretions as developed 
on the south\Ycst slopes characterize a particular horizon in t he sedi­
ments, 50 feet or more thick, and this is the hori zon of the strata on the 
ridge summit at locality A wh ere the same type of bodies a lso occurs. If it 
were certain that these accretions were confined to this particular horizon 
in the strata then it would be reasonably established that the accretions 
were original constituents of t he sediments. Unfortunately the requisite 
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observation s were not made in the fi eld and it cann ot be affirmed that the 
accretions are thus limited in their distrihut ion , although t his was t he 
impression received. It is thought that the n.ccrctions origin ated wit h 
the enclosing sediments and t hat the hcmatitc occurring in scams and 
veins as replacements of the strata formed much later , after the strata 
had been penetrated by the dyke and after t he formation of the quartz 
veins. But sin ce the quartz veins and the presumably later formed 
hematitc seem to be int imately associated , it seems probable t hat they 
arc also associated in origin. 

ECOK OMIC CONSID ERATIONS 

N o body of ore of sufficient size and pmity to warrant development 
work is exposed on the Goliath or H ematitc mining locations, nor is t here 
apparent any valid reason for supposin g a ny such body to be present 
eit her beneath t he surface or at t he surface but concealed from view. 

One small mass of ore, apparent ly of merchantab le qu ality, occurs 
on the ridge summit near t he western border of the Goliath claim at locality 
A. This mass is 8 feet wide and is exposed for about t he same lengt h. 
Its boundaric are visible on all sides except town.rcls the west. It may 
extend some distance in t hat direction cl own the steep drift and talus­
covercd, southwcst slope of the mountain. A very slight amount of t rench­
ing would be sufficient t o det ermin e whether or no the body docs extend in 
this direction. This body occurs on the edge of a dyke running eastward 
along t he northeast mountain slope. Th e dyke is exposed for a short 
dist a nce between localities A and B and again at locality C, elsewhere the 
dyke is drift-covered. Along its exposed edges t he strata for a variable 
distance, never more than a few feet, can y hcmatitc, but no,Yhere is there 
merchantable ore either as regards quantity or quality. On the south"·est 
slopes, in the vicinity of localities D and E , a sma ll number of sha llow 
trenches expose strata which fo r thickn esscs of a fe w inches arc of to lerably 
pure hcmatite but nowhere is a nythin g exposed that is worthy of being 
called ore. 

A part, if not a ll , of the hcmatitc occurs in ve ins, scams, an d as 
replacements of the sediments, especially in the vicinity of the dyke. It 
is possible that elsewhere in t he distri ct comparat ively large bodies of 
merchantable ore may have formed in t his fashion. A number of years 
ago t he discovery of a body of hcmatitc said to be 10 fe et thi ck was reported 
from Dibble creek, a t ributary from t he north to Bull rive r. Stories are 
cuncnt in t he distri ct of t he occuncncc of hcmatitc on other tributaries 
of B ull river , but no precise in formation was received as to the posit ion 
of any of these rumoured occuncnccs . 

(42 b) Sand Creek Iron Ore Deposit 
(See Figure 26) 

LOCATION 

The Sand Creek iron ore deposits occur in the valley of 8and 
creek in For t Steele mining division, southcastcm Brit ish Co lumbia . 
Sand creek flows in a general southerly direction and enters K ootcnay 
river from the cast . The main branch of the stream crosses the Crows 
Nest branch of the Canadian Pacific railway about one mile cast of Gallo-
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way station and heads in and fl ows for some miles through a narrow valley 
trending south east. The ore outcrops are situated on the west side of 
the valley, 8 or 9 miles northcast of the railway. 

At Barnstcad's mi ll between Jaffray and Galloway station , a wagon 
rnacl leaves the highway parallelin g the railway and follows up Sane! creek 
to a lumber camp. From there a trail cont inues up t he valley an d about 
2t miles beyond the lumber camp passes through a small opening in which 
.stands a deserted cabin. The ore occurrences lie on the lower slopes of 
t he west side of the valley at this point an d may he reached by a short 
trai l which commences opposite the cabin but is partly obliterated as the 
TCSlilt of lumbering operations. 

HISTORY 

The property was located some years ago when several short tunnels 
·were driven and a few open-cuts made. One or two shallow cliamond­
clrillholcs were a lso sunk on behalf of Dr. Ings of Calgary. l\1orc recent ly 
t he property was relocated a nd sixteen claims were staked for M essrs. H . E. 
Beattie, E. Patterson, C. H,. Ward , and other residents of Cranbrook, 
B.C. Since then a number of shallow t renches have been dug. 

The fo llowing list contain s the titles of such published statements as 
have been noted and t hat make more than a passing reference to the ore 
•OCCUJ'l'Cnces. 

Lindeman, E., and Bolton, L. L .: " Iron Ore Occurrences in Canada," vols . 1 a nd 2; Mines 
Branch, Dept. of Mines, voL 2, p. 26 ( 1917). A very brief descr iption based on information 
supplied by owner or locater of the property. 

Langley, A. G .: "Eastern District (No. 5)"; Ann. Rept., Minister of Mines , B.C., 1919 , pp . 
115-117. A genernl account of the ore occurrence. 

GENERAL GE OLOG Y 

In the immediate vicinity of the ore occuffcnccs rock outcrops are 
:scarce. On the southcast side of Sand Creek valley, the high, bare mount­
ain ridges arc of Palmozo ic limestones, whereas on the opposite northwcst 
side, t he ridges an d higher slopes are largely of dark slates and fin e-grained 
quartz ites of, presumably , Prccambrian age. The strata on the western 
side have a general westerly clip , the Palmozoic measures on the eastern 
.side p lainly lie in open folds trending nort hwest-southcast. Possibly the 
contact between the two groups of strata is a fa ult or ser ies of faults striking 
along the intervening valley. 

The iron ore occurs in pale grey, nearly white, quartzitcs in part very 
fine-grained, in part somewhat coarser , so that the component round 
-quartz grains are plainly v isible. These measures apparently arc under­
lain by reddish shales and calcareo us beds wi th in tcrbcds of grey quartzite. 
The whole assembl age may be several hundred or more feet th ick and 
.seemingly is underlain a nd overlain by black slates and dense quartzites. 
The strata dip to the southwest at a ngles varyin g, for the most part, bet­
ween 50 degrees and 10 degrees and are t raversed by faults paralleling 
the strike of the strata. 

DESCRIPTION OF 'l'IIE ORE OCCURRENCES 

The iron ore is a hematite and is visible at three localitic , whose 
positions relative to one another and t o Sand creek are shown in Figure 
26 . The most northerly locali ty (locali ty "A", Figure 26) lies on a 
·wooded slope at an elevat ion of abou t 600 feet above Sand creek and 500 
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yards distant from it. At this point a trench 15 feet long has been opened 
across the strata and ends in a shallow pit fron:. which an opening several 
feet deep extends into a rock face. This face is composed of fine-grained, 
hcclclccl quartzite clippin g into t he hill at an angle of 4 7 degrees. At the 
bottom of the pit is a bed-like body of hematitc about 12 in ches t hick. 
It has the same clip and strike as the overlying quartzitcs which for a 
thickness of several feet arc stained red and pink and contain streaks, 
blotches , and irregular a reas sparingly impregnated wi th hematite. Beneath 
t he hcmati te band are highly crumpled and sheared, soft, argillaceous 
rocks, stain ed reddish a nd in par t a lmost clay-like. 
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i:'ip;urc 26. Sand Creek iron ore occurrences, T<ootcnay distri ct, B.C . Local ities referred to in 
tcxt aro incl icatecl. res pective ly , by letter s A. B , and C. Sketch contou rs arn at app rox i­
mately 100-foot interva ls . 

The hcmatite of the 12-inch layer contains a liLtlc vein quartz in the 
form of highly fractured veins. The ore is fractured and sli ckcnsidecl 
planes arc visible. The material is reel , fin e-grained, compact, and seems 
to carry considerable finely disseminated quartz . 

About 10 feet in front of t he entran ce to the cut, a G-foot hole exposes 
a wide mass of vein quartz containing little or no iron ore. The vein 
crosscut s the strata which on the ha nging-wall side consist of red, crumpl ed, 
shaly material holding irregular patches and stringers of vein quartz . 

The henrnt itc layer clips into the hill-side at an angle of 47 degrees 
and i t and the enclosing strata strike along the hill-side. The rock face in 
which the ore now shows approximately marks the plane of a nearly 
vertical fault whi ch cuts across t he strata at a small angle. The quartz­
i lcs and hematitc layer arc on the up-hill side of the fault and clip down­
wards into the hill. The strata occurring down hill from t he fault-plane 
lie in the relatively uplifted fa ulL block and except at the opcn-cu t which 
has been broken across the fault conceal the hematite band because the 
measures of t he lower slopes act like a thick veneer applied along the 
fault-plan e, thus concealin g the clown-thrown layer of ore. The strike of 
t he sLrata and of t he fault and the course of the hill-side nearly coincide 
in direction , so that the horizon of the ore layer may not again come to 
the surface or not until the ore ha died out. 
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Northeastward for a distance of 1,000 feet along t he line of strike, a 
number of shallow trenches, some quite short, have been dug so as to 
crosscut the measures and show reddish and grey shales, red a nd grey 
schistose limestones, and beds of red and grey quartzites. Similar beds 
are exposed just below the open-cut showing ore and all t hese reddish 
strata presumably occur east of t he fault-plane, lie in the uplifted fault 
block, and belong to horizons lower than that holding the hematite layer. 
The reddish colourin g of t hese rocks is due to iron oxide, but is not an 
indication of the possible existence of an iron ore bed. Higher on the 
hill-side are exposmes of the grey quartzites belonging to the relatively 
uplifted side of the fault, but it is possible and quite probable that the iron 
ore horizon nowhere comes to the surface, but is everywhere concealed 
from view by the relatively uplifted redd ish beds. 

To the sout heast for a considerable distance rock outcrops arc rare. 
About 1,200 feet so uthcast of locali ty "A" and a,lmost on the lin e of strike 
of the strata, two short t unnels have been driven into the hill on the north­
west slope of a gully. The t unnels at t his place (locali ty "B" on Figure 
26) were comm enced in drift and sin ce have caved in. At the entran ce 
of the more southerly t unn el, on one side at the floor-l evel, is exposed a 
layer of hcmatitc about 20 inches thick overlain by quar tzite. The layer 
is termin ated by a series of faults , so that it outcrops only at th is point 
where it ends wedge-like. It dips into the hill and probably soon sinks 
below the level of the floor of the t unn el. At this place, as at the more 
northerly locality "A", the ore layer is exposed along a fault-plane and 
although the layer may extend to the north and outh it is questionable 
if it again comes to the bedrock surface . It is qui te probable that both 
to t he north and so uth it is sealed from view by relatively uplifted strata 
occurring on the down-hill sid e of the fault -pla nes. 

On the opposite, southern side of t he gully at locality "B", not far 
above the stream bed, is a n exposure of quartzitcs dipping southwest at 
an angle of 15 degrees. The rock carries considerable pyrite and is much 
stained with iron rust. One band of rock is now represented by a layer 
12 inches thick largely of porous limonitc and hcmatite. In this layer 
dctrital quartz grains are abundant and there are al o small patches of 
relatively unaltered quartz ite rich in grains and crystals of pyri te. Such 
patches fade into the surrounding porous ore which also carries remnants 
of the pyrite and limon itic pscudomorphs after pyrite. 

The southernmost ore outcrop (locality "C", Figure 26) is 600 feet 
southeast of locality "B" or 1,800 feet southeast of locality "A". All 
three occurrences lie nearly in a lin e corrc. pond in g wi th the direct ion of 
the strike of the strata. This third ore outcrop is 300 yards southwest 
of Sand creek and 350 feet above it. At th is point, a cutt ing 35 feet long 
extends in to the hill-side and ends in a rock face 20 to 30 feet high. The 
rocks arc fine-grained quartzitcs which dip southwcst into the hill at an 
angle of 10 to 15 degrees. A band of hematite occurs at the inner end of 
the cutting and, conformin g to the strike and dip of the enclosing strata, 
cont inu es outward along the sides of the cut to its mouth where it disap­
pears under drift. The quartzites bounding the hematite layer are stained 
and traversed by films of the iron oxide. On the southwest side of the 
cut, much vein quartz in places borders the ore. This q uartz is greatly 
fractured and much bcmatite occm s along the partings. There is some 
evidence of slipping and fau lt ing in the strata, b ut it is difficult to determine 
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the structure because the cutting has been t imbered and part ly covered 
in and nearby rock exposures are want ing. 

The layer of hematite in t he northeast wall of t he cut is 3 feet t hick. 
The ore is dark red and blackish, very fin e-grained, minutely scaly, com­
pact, and canies considerable quar tz in minu te grains. It is mu ch frac­
t ured and slickensided par tin gs are numerous. The ore was un covered 
for a few feet along the strike at t he mouth of t he cuttin g and within a 
distance of 6 feet was fo und to markedly decrease in t hickness while vein 
quar tz rapidly in creased in volume and finally the ore layer seemed to 
grade into quartzite heavily stained and impregnated with hematite. 

Evidence of slippin g and minor fault ing is plainly visible at locality 
"C" and it is possible that the ore laye r docs not extend int o t he hill , b ut 
is cut off in t hat direction by a fault . On t he hill-side above t he t rench 
and about 100 yards away, is the si te of one or both of t he diamond-drill 
holes which some years ago were sunk on the proper ty. It has been stated 
t hat t he results obtained by drillin g were unsatisfactory, eit her because 
t he d rillin g was mismanaged or because t he information gained was disap­
poin ting. 

T o the southcast of locality "C" exposures arc lacking un t il at a 
di stance of 1,600 feet two t renches show wh ite quartzite and reddish 
sha lcs and limestones. Similar strat a are poorly exposed just below the 
open-cut . It may be that to the southwcst the ore hori zon nowhere 
comes to the surface because of fault ing. 

ORIGIN 

At the three places where the hcmatitc is visible, t he ore-bodies appear 
as beds conforming in strike and clip to the enclosing st rata. At each 
place t he ore carries minute quartz grains such as compose the associated 
quartz itcs and at t he southcmmost locality t he ore bed along the strike 
seems to grade in to quartzite. In these respects the ore behaves as a 
bedded deposit contemporaneous in origin with the enclosing sediments. 

At the locality in the gully between locali t ies "B" and "C," the 
porous limonite and t he iron-stain ed and impregnated quartzites still hold 
abundant pyri te from whi ch, presumably, the limonite was derived. P os­
sibly the hematite of the t hree bed-like occurrences is also secondary, but 
at t hese places no pyrite is v isible and it would be peculiar if the pyrite 
had been completely destroyed. It is con ceivable, however , t hat the 
hcmatitc layers may represent beds once rich in pyrite which was con­
verted into limonite subsequ ently met amorphosed t o hematite. P ossibly 
t he vein quartz so in t imately associat ed with the hcmatite layers may be 
of relat ed origin and t he ore beds be local replacements of the sediments. 

The observed facts do not seem to warrant drawin g any precise con­
clusions as t o the mode of origin of the layers of hematite. 

ECONOMIC CONSID E RATIONS 

The hematite ore is exposed in three places and each place behaves 
as a bed. At the southernmost locality the ore may be seen to decrease 
in thickn ess and t o rapidly grade in to quartzite, thus showin g that the 
ore beds, however they may have formed, do not cont inue indefinitely. 
The t hree exposures seem to occur at very nearly the same horizon and 
perh aps do occur at precisely t he same hori zon . The t hickness of ore at 
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one locality is 1 foot, at a second , 2 feet, and at the third , 3 feet. If it be 
assumed t hat the t hree outcrops occur at the same hori zon, t hen it fo llow.:; 
that at this hori zon , in a distance of 1,800 feet, the ore is first exp osed wit h 
a thi ckn ess of 3 feet and rapidly in a length of 6 feet dies out, is developed 
again some dist a nce fart her north where at one place it is 2 feet thick, 
and st ill farther north it is 1 foot thi ck. An iron ore-body of such dimen­
sions if it " ·ere developed in unfaulted ground would not pay to mine. 
But at t wo of the outcrops th e ore is unmistakab ly faulted a nd there is 
presumpt ive evidence t hat it is faulted at the third locality. In such 
circmnstances, the cost of mining would be further in creased. 

Possib ly the bed or beds in crease not ably in thickn ess along the 
strike or clip of th e strata or in both directions, but unless cogent reasons 
are fort hcoming for strongly indi cating a probable not a possible material 
in crease in t hickn ess, costly exploratory work necessary to decide the 
question would he unwan a ntecl. Faults occur at the ore outcrops and 
presumab ly other undetected faults occur. R ork exposures arc fe w in 
numbers and qui te insuffi cient to determine t he structm e with sufficient 
cxartncss. "Gnless t he strncture is known beforeha nd a ny exploratory 
work undertaken might produce negative results only. T o determin e 
the structure beforehand in the general absence of rock exposm es \\·oulcl 
i1wolve mu eh stripping and t renching whi ch of itse lf might prove cost ly, 
fo r the drift cover is qui te thick in plnres . 

Prospectin g might be carricd on a long the strike of the strata in the 
hope that somewh ere in that direction the ore migh t be developed in 
greater vo lume . It is reported t hat ore occurs several miles up Sand creek 
on the eastern side of the valley, but no precise information was forth­
coming regarding the !oration or character of the a lleged discover~' · I t 
seems pos:;ible that rust-stained strata or slight ly fcrrugin ous beds may 
have hee n found a nd thought t o mark t he occurrence of an important orc­
body . 

CAlUBOO l\IINIKG DIYISION 

(43) Finger Lake, Iron Mountain Group 

Source of I nformation. Galloway, J. D . : .A nn . Hcpt ., M inister of ]\[i ncs, B.C., Hl2l , pp . 110-111. 

GE NE RAL DESCRIPTION 

"An occUJTencc of hematitc iron ore in t he v icini ty of F inger lake 
was found to be much smaller than had been expected and 
the showin gs arc not parti cularly promising. The showings 

arc sit uated on a sma ll hill on the nort h side of Finger lake 
about 40 miles from Yan clerhoof. The iron ore occurs as hema-
tite an d speeularite in sheared zones. The rock 
exposed on Iron mountain consi. t ent ire ly of volcanic rocks. 
In zones sma ll stringers and bun ches of hematitc have been 
deposited , apparent ly by replacement action. The stringers of solid 
hemat ite arc only a fe ,y in ches wide in addit ion there is a 
certain amoun t of disseminated orc . This materi al 
occm s m widths up to 2 or 3 feet, but is not cont inuous fo r any great 
length." 
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PEACE HIYER l\IINING DIVISION 

(44) Cameron River 

Source of Information. Galloway, .T. D.: Ann . Rept., Ministe r of Mines, B.C., 1923, pp . 135, 145-140. 

GENERAL DESCJl.CPTI0 1 

The deposits "consist of spring deposits of hog iron 
ore small in size and very scattered. In many 
places they only consist of impregnations of irnn oxide staining the smfacc 
gravels an d clays. (Though) all the deposits were not seen 
the conclusion is t hat (they) arc of no commercial value as 
a somcc of iron ore at (the) present 
or at any reasonably futmc time. (The~·) arc situated 011 Cam-
eron river at intervals along the valley all the 
way from its head to where it joins the Halfway river, a 
distance of 30 to 40 miles. A numb er of the outcrops were exami ned 
at a point about 10 mi les up Cameron rivCJ'. (These) consist of 
isolated, small, circular masses of bog irnn ''"hieh is relatively pure near 
the centre, hut grades off into iron- stained gravels and clays on the outside. 
Each (originates) from a central spring, the water of which 
contained iron in solu tion . At various places over 
an area of about 1,000 feet hy .500 feet small outcrops of iron ore and iron-
stainecl clay occur. It is quite apparent that nmrhere is 
the iron ore continuous for any appreciable distance . Throughout 
the (underlying Cretaceous) sedimentary formation there is a certain 
amount of iron as clay ironstone. The Bullhead 
J\Iountain formation contain s many narrow lentic ular bands and con­
cretions of this material. It is probab le t hat the iron in the spr ing water 
is derived from this clay ironstone." 
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CHAPTE R IV 

IRON ORE OCCURRENCES, WEST COAST OF VANCOUVER 
ISLAND 

By W. L. Uglow 

I NTRODUCTION AND ACKNOWLEDG:VIENT3 

Iron deposits have been known for many years to occur in the vicinity 
of the west coast of Yancouvcr island , from Sookc peninsula to Quatsino 
sound , and geological literature contain s very many references to t hem. 
They have been the subject of several brief reports, chief among which arc 
those by Carmichac l1 (4) in 1902, Lindeman (15) in 1907, and Brewer (17) 
in 1916. Each of these constitutes a valuab le record in that it outlin e 
the condition of the properties at the time of the investigation; but each 
fai ls of completeness in the same particulars, namely, that the dcposit3 
arc t reated almost entirely from a commercial standpoint and scarcely at 
all from a geological aspect, and al o t hat none of the reports is accompanied 
by a set of property maps indicating the size and geological character of 
the depos its . 

For the purpose of obtaining t his information and preparing a complete 
report, the writer was instructed by the Director of the Geological Survey 
to spend t he field season of 1924 in making detailed geological examinations 
and surveys of the various west coast deposits, to supply detai led maps 
and sections of the principal one,, and to make estimates of their available 
tonnage and prospective value. 

The work was carried on with the aid of four technical assistants, 
acting from a 60-foot motor laun ch as a base. All of the main deposits 
were surveyed by means of a telescopic alidaclc and plane-table and the 
mapping was conducted on scales varying from 20 to 120 feet to the inch. 
Geological maps and sect ions were constructed in the field and depict actual 
field facts as they are accessib le to observation at the present time. From 
these data, interpretations were made an d conclusions were drawn giving 
the writer 's judgmcnt of the value of t he var ious deposits as possible 
sources of iron ore. Twenty-eight deposits were carefu lly investigated 
and maps of some fifteen of them accompa ny this report. 

Grateful acknowleclgment is made of the valuable assistance rendered 
by W. M. Brewer, Resident Min in g Engineer of Western Mineral Survey 
District (No. 6), in providing information leadi ng to t he discovery of 
many of the old deposits and in arranging fo r guides; by G. G. Aitken, 
Chief Geographer , D epartment of Lands, Victoria, in furni shing the 
party with maps of the west coast and plans of surveyed mineral claims; 
and by many residents and claim owners who assisted as guides. To the 
assistants, C. S. Evans, geological engineer , and F. F. Osborne, mining 
engin eer, especial credit is clue for the painstaking care with which they 
delineated the boundaries of each deposit, thus leaving the writer free 

1 Consult Bibliography, page 158, for 211 references. 



155 

for geological investigation and for the work of general supervision. Espec­
ial acknowledgment is also given to J . G. Pearcey and \V. A. Bain who 
had eharge of the plane-table mapping a nd clraughting. 

~1ost of the development work was cl one on the iron deposits from 
fifteen to t wenty years ago, so that the luxuriant growth of salal and other 
underbrrn;h , combined with caving of t unn els and open-cuts, has rendered 
many of the old workings difficul t to find and impossible of access. 

PREVIOUS TVORK 

In 1885, Dawson canied on the first geological work of note along the 
west coast of Vancouver island , by making a ystematic study of the 
rocks exposed along the shore from cape Scott at the northea. t extremity 
to, and in cluding, Quatsin o sound . His report (2) is accompanied by a 
geologi cal map of this part of th e island , an d here, as elsewhere, his work 
still stands as one of the leading contributions to the regional geology 
of British Columbia. H e makes no reference to the iron deposits of Quatsino 
sound. 

In his report on "The Min eral Wealth of British Columbia" (3) 
Da\Yson described briefl y an occurrence of magnet ite on Sooke peninsula 
close to the southeast encl of the island . No reference is made to t he 
discovery of the deposits nor to any previous li teratm e on the locality. 

Attempts to initi ate an iron and steel industry on the Pacific coast , 
commenced in 1880 " ·hen a small blast furnace " was erected at Irondale 
in the state of \ Vashington , for the manufacture of pig iron. It had a 
daily capacity of 10 ton s and was a hot -blast charcoal fum ace. It was 
operated for six months, and then was replaced by a 50-ton furnace, which 
a few months later was reconstructed and for years turned out a good 
grade of pig iron , un t il in 1891 it was closed dmrn. In 1901 Pennsylvania 
capi tal was in terested in it. The P acific Steel Company was organized 
to acquire and operate it. The plant was modernized and about $100,000 
expended on it , and in D ecember , 1901 , the manufacture of pig iron was 
resunlt'cl." 1 Although this attempt. '"as not a commercial success, it gave a 
great stimulus to prospecting iron deposits a long the ('Oast of Brit ish Colum­
bia , an d directed considen1ble attent ion to the possibilities of sueh deposits. 
The Pacific Stee l C'ompan)· undertook the investigation and development 
of some of these deposit s, principally those on Sechart penin sula, Copper 
islan cl, an cl Sarit a river. 

In 1897 Kimball (.5) puhlishecl t he first geological clcscription of these 
iron deposits in a paper dealing chiefl y with the problem of genes is. H e 
states that , "the occuncn ces here referred to clearly conform to t wo separate 
types of fcnifero us deposits whi ch it has seemed important to distinguish 
as hydro-chemical replacements. One type is a morphological 
replacement of limestone by double clccomposition bet,,·een fenous salts 
and calcic carbonate, the former being generated from ferrou s silicates; 
the other type, a partial, and not necessarily pseudomorphic, replacement 
of ferrous silicates in weathered h asic rocks, or as more exp licitly dis­
tinguished, a rcsiclual concentration or fixation of iron oxides in cidental 
to development of soluble a lkaline carbonates from weathering oxidation 
or splitting up of feniferous silicates. In replacements of limestone 

1 See General Heview of Mining in Bri t ish Columbia, Bull. 19, Vi ctoria, H.C., quoted in" [ ran Ore Deposits of 
Yancouvcr and Texada Island s, Brit i:5h Columbia,'' by E . Lindeman, 1901, p. 7. 

17135-11 
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forrifornus material is generally derived from extraneous though cont iguous 
sources through simple permutations and reactions." 

Of t he Van couver I sland deposits, he describes the Sarita TI.iver 
occurrence (Logan location ) with a section , an d an occmrencc at Scchart 
with two sketches (either Crown Prince or Bald Eagle deposit) . These 
arc both classified as replacements of limestone. H.eforencc is also made 
to th e occurrence described by D awson near Sooke harbour, a nd this is 
described as helonging to the second group ment ion ed above. 

In 1902, \Yebstcr (7) an d H aycock (8) made a geological reconnais­
sance of the west coast of Yancouver islan d from the vicinity of Yictoria 
northwesterly to an d inc luding Nootka sound. Th eir fie ld mapping 
was done on the Admiralty charts, but unfort unately no geological '11aps 
accompany their reports. Th ey state that the outlin e of th e geology 
given by Dawson for t he north end of th e iH lancl applied in general to 
the coast line they examin ed : but ·w ehster helievcs that the crystalli ne 
limestones 11·hich D awson includes with the Vancouver series belong 
to an un eonfonnably older formation. H e also states that "the tracing 
of the boundaries of these various limestone bands is of importance, as 
almost invariably the deposits of irnn and copper ores arc found at or 
near the contact of the limestones with the igneous or volcanic rocks."t 
Both writers give brief descriptions of the I'\ C\Yton magnetite deposit on 
Gordon river an d of the magnetite deposit on Copper island , Barkley 
sound; and Haycock mention s the occurrence of magnetite on Sookc 
peninsula . 

Th e first systematic investigation of the iron cl cposits of the west 
coast of Vancouver island was un dertaken in 1902 by Carmichael (-1-) for 
t he Department of Mines, BritiRh Co lumbia. In his report Carmichae l 
outlines briefly the economic and industri al aspects of the irnn and stee l 
situation of the Pacific Nort lrn·cst, summarizes the geology of the " ·est 
coast as laid cl own by D a\Y Son , and gives detailed descriptions, in some 
cases accompanied by sketches and plates, of the deposits on I'\ ootka 
sound , H esquiat lake, Scchart peninsula, H en derson (Anderso n) la ke, 
Albemi canal, Sarita river, Copper island, Bugaboo creek, Gordon river , 
and Sookc peninsula . A table is a lso submitted giving complete analyses 
of samples from most of the deposits clcscribcd. 

The magnetite deposits of Yanco uYcr island were again t he subj ect 
of detailed investigation in 1907 wh en Lindeman (16) examined the prin­
cipa l locations for the Dominion D epartment of Mines. His report con­
tains descriptions of most of the deposits examined by Carmichael, accomp­
anied by a few analyses, as well as statements of the amoun t of develop­
ment work done upon each one. It provides, a lso, a magnetomctric map 
of the Iron Chief or Western Steel claim on Scchart peninsula; and the 
first aut hentic description of t he limonitc deposits o l' Quatsino sound. 

During the summers of 1908, 1909, a nd 1910 Clapp (17) was engaged 
in making the first systematic geological reconnaissance of the southern 
part of Vancouver island for the Geological Survey. The country examined 
in cluded the cast coast, sout hcast of N anaimo, t he west coast, southcast 
of Ba rkley sound, and all the accessible parts of the island southeast of a 
line joining these two districts. In addit ion to t he areal and stratigraphical 
geology, Clapp paid some attent ion to the minera l deposits, amongst which 
he mentions the magnetite deposits of Gordon river, Bugaboo creek, and 

1l bid., p . 55 A. 
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Sarita river. H e submi ts no descriptions of these deposits, but outlines 
in a general way his ideas of their genesis and relationship to t he country 
rocks, as follows. 

" In the southern part of Van couver island the largest bodies of magne­
tite occur in t he Nitinat lim estones . The deposits of the Nitin at 
forma tion occur in the cont act metamorphosed limeston es at t he contacts 
with plut onic rocks, dioritc always being the contacting phase of the 
eruptive bodies. 

The metallic minerals occur usually in closest associat ion with t he 
sheared, contact met amorphosed limeston e, in which arc occasional lenses 
of residual marble. The ma rble has been metamorphosed in 
places to a typical "contact rock" composed essent ia lly of 
mass ive brown garnet and small grains of green cl iopside 

Th e in trusive plutonic rocks are th e Saani ch granocliori tc a nd the 
Beale clioriLc . The clioritc in t he v icinity of the deposits is as a 
rule richer in hornblende. N ear th e contact th e dioritc passes 
int o hornblende-rich phases, fine-grained, and somet imes porphyri tic in 
tcxt m c. As the occurrence of the magn r tite bodies is restri cted 
to the contacts of the marble and the intrusive pluto nic rocks, t here can 
be little question t hat t hey owe t heir origin t o t lic contact action of t he 
plutonic rocks on the marble. 

The magneti te deposits of t he Nitin at form at ion no t only owe their 
origin to the in t rusion of the plutonic rocks, hut , since it seems as if the 
original limestones were pure, t he minerals of the deposit have appa rently 
been derived from the int ruding ba th olith . After th e lim es tones had 
been more or less con tact metamorphosed, as inclusions of silicates occur 
in the magnet ite, solutions of magneti te , with small amoun ts or· sulphicl cs, 
penetrated the co ntact zon e, and replaced it in pa rt. Th e solut ions were 
apparently ve ry co ncentrated , virtually magn etite magma, sin ce tlwy 
in t ruded and brecciated th e sheared diori tc a nd un altc rrd marbles in 
mu ch the same manner as rock magm a intrudes and hrcccia tcs." L 

The above quot at ion from Clapp is includ ed since it prese nts t he 
earliest clean-cut explanation of the occurrence and genesis of th ese magne­
ti te deposits and because of its advocacy of t he ore inj ection hypothesis. 
The detailed clata of occurrence recited under th e subsequent descriptions 
of th e ind ividua l deposits give th e cri te ria by whi ch this h:vpot hcsis of 
Clapp may be tested. 

In 1913 Cooke (23, 24) made a clela il ccl geological :-; tucly of Sooke 
peninsula, a nd his reports conta in brief desc rip tions of the magnetite 
deposits there. 

The last published personal investigat ion of these \Ves t Coast iron 
deposits was made by Brewer in 1916 for th e British Columbia D epar tment 
of l\1incs (21 ). H e gives a brief review of the history of iron ore explora­
tion and mining on th e wes t coast, a map of Vancouver isla nd showin g the 
location s of th e prin cipal properties, a descript ion of each deposit visited 
wi th t he extent of development work accomplished , and an estimate of 
actual, probable, and poss ible ore. Brewer docs not in clude maps of the 
various deposits, nor does he state the mathemat ical basis upon which he 
estimat es tonnages. It is interesting to note in passing the following 
quantities which he repor ts (for \Ves t Coast deposits alone) : actual ore, 
470,000 t ons ; probable ore, 1,060,000 tons ; possible ore, 3,417 ,000 t ons. 

i I bid , pp . 189-193. 
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From 1917-1920, Dolmage (26, 27, 28) made a geological survey of 
the west coast of Vancouver island , and his is t he latest and more authori t­
ative accoun t of the geology of t hat coast. H e makes passing references 
to a few of t he magnetite deposits, but detai led descriptions are not given. 

Other reports and papers dealin g with t hese deposits arc quoted in 
the bibliography, but none of t hem is based on systematic personal investi­
gations. 
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PH YSICAL FEATURES OF THE Vl'EST COAST 

The iron deposits near the west coast of Vancouve r island lie in a 
northwesterly trending zone paralleling t he main coast, and extending 
for a distance of 250 miles from Sooke peninsula near the southern extremity 
to Quatsin o sound near the northwcstern extremity of the island. Along 
its western (in reality, southwcstern) shores Vancouver island presents a 
rnggecl and rock-bound front to the seas that roll in from the open Pacific 
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and in many places reefs and chains of rocky islands frin gc the coast and 
make navigation dangerou s. At intervals of approx im ately 40 miles, th is 
bold shoreline is broken by fiord-like indentat ions 'vhi ch, with the ir 
finger-like extensions, radiate fo r many miles into the heart of the island. 
These indentations, chief amongst which are P ort San Juan , Barkley, 
Clayoquot, X ootka, Kyuquot , and Quatsino sounds, provide splendid 
anchorage a nd shelter from the tmbu lcnt seas and low-hanging fogs that 
are of frequent occurrence during the winter month s. Thi fl coast, there­
fore, whi ch has been known fo r years as the "Graveyard of the Pacific", 
on account of the large number of wrecks for which i t is rc"ipon sihle, pre­
sents some unusual difficulties in the way of the solut ion of the problem of 
ore tran sportation hy ''"atcr, except during the summer months. 

·without a single exception the iron deposit herein described a rc 
found either within the so und s or in ve ry close proximity to them. They 
vary in altitude from 70 to 2,000 feet above sea-level, and with the cxecp tion 
of the deposits of the San Juan district are less than 5 miles from tide­
waLcr. Th e countr:v in which they occur is very difficult to t raverse ancl 
full of natural obstacles for the geologist or explorer. The relief is not 
great, but the heavy rainfall for seven or eight month s of th e year, 
accompanied by prevailing high winds, has given rise to a ve ry dense 
barricade of undcrhrnsh and an abundance of fa llen t imbr r, whi ch in the 
words of one geologist makes " geological inYcstigation wholly secondary 
to the problem of progression. " 

GEXERAL GEOLOG J. OF THE Tr£8T COAST 

In 1886 Da11·so n (2) estab li shed the fundame ntal facts and principles 
of the hedroek geo logy of th is eoast. These were elaborated and revised 
by C' lapp (17) in 1908-1910 fo r t hat part of tlw island so uthrast of Barkley 
sound ; and hy Dolmage (26, 27, 28) fo r the remaining part of the coast­
line in 1918-1920. 

The fo ll O\Ying table, based on the 1rork of Clapp and Dolrnagc, sum­
marizes thr most recent inforrnahon on the bedrock grology. 

Table of Formations 

Tertiary. . .. . Lower )fiocene. . . Conglornc rnlc, sandstone 
Lower O!igoccne ............ . Sooke gabbro and anorthosite 
L"ppcr Eocene .... l\f etchosin basalt, tu ff 

Unconformity 

Lower Cretaceous ................. · \ · . .. .... . .. . .... ... .. ... . ... . · \Sand stone, shale, conglom-
erate , coal 

U nconfonn ity 

Upper Jurass ic (?) .... . . .... .. . Coast Range batholith .. ...... {Scrnnich granodiorite 
Beale cliorite 

Triassic (?) .. 

P a lccozoic ... . 

. ... Yancou,·er group ... . .. . 

.... . . .... . . . ... Carboo ifcro us . .. .... . . . 

. . ~1-\ ndesi.te, tuff , tufTaceous 
a rgilli te, lim estone 

. . ~r a lahat volcanics 
Leech Rive r slates 
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As all th e magnetite deposits examin ed are related to the contacts 
of the diori te an d gran ocliori tc " ·ith t he rocks of the Yanco uve r group, 
the following detailed information conce rning the pct rography and st ru cture 
of th ese rncks, taken from the latest report by Dolmagc, is embodied herein. 

" \ 'ANCOUYER GROUP 
" The oldest rocks of the district arc t hose of the Vanco uver group 

and these arc also t he most widely clestribu tcd thro ughout 
the island . The grnup consists alm ost ent irely of volcanic rocks, chiefl y 
andcsites, but contains a lso many intercalated beds of t uffaceo us argillite 
and limestone-some of which attain a thickn ess of 2,000 feet and more. 

" The volcanic rocks comprise by far t he greate r bulk of t he group 
a nd underlie fully nine-tenths of the a rea under discussion . Anclcsites 
a rc the prevailing types, but cl acitcs and basalts arc a lso fo und, a nd con­
siderahlc quantities of t uffs, breccias, a nd agglomerates. The 
an dcsitcs arc seldom found in a fresh condition . They 
usually contain high proportions of chlori tc, ac t inolite, a nd cpiclotc, giving 
t he rocks a dull greenish colour, or else they contain considerable hematite 
which gives them a decidedly reddish to brownish tint. 

"Tuffs arc plentifull y distributed throughout the group. They arc 
usually well hedclcd and clearly indicate the attitude of the beds of the 
formation . They prescn t a great variety of colour, from dark purple 
thrnugh shades of brown and reel to light grey, bu t ve ry commonly also 
assume various shades of dull green. Th ey va ry likewise in texture from 
coarse agglom erates t hrough ma ny gradations down to material so fin e 
that its components can be resolved only by the use of a microscope. . . 

"The tuffaccous argilli tics, t he least a bundant rocks of t he group, 
a rc always associated more or less closely with the limestones, an d are con­
fin ed to relatively thin beds occurring north of K y uquot sound. . . In 
the hand pccimen they arc fin e-grained to dense, finely banded, usually 
black, but often grey, brown , or dark green and have a distinct cleavage 
parallel to the bedding. 

"Beds of limestone varying from a few fee t to 2,000 feet or more in 
thickn ess were found at ma ny places, in terbeddccl conforma bly with the 
anclesitcs and tuffs of the Van co uver group. Th ese limestones 
for the most pa rt arc very pure, ligh t grey to bluish-grey in colour, and 
have been metamorphosed into a medium coarse, even-grained marble. 

"The lime tones, where cut by plutonic rocks of t he Coast Range 
batholith , are in tensely metamorphosed in to rocks containing garnet, 
epidote, pyroxene, quartz. 

" The Yancouvcr group is fo lded into steep anticlin es a nd synclines 
whose axes strike north 60 to 65 degrees west. 

COAST RANG E BATHOLITH 

"A great man y intrusions of dimite and granodioritc, some of con­
Hiclcrablc extent , occur in this district cut ting the rocks of t he Yancouvcr 
group, and a rc believed to be rela ted Lo the Coast Range batholi th. They 
are distributed throughout t he district in t he form of f'mall batholiths. 
stocks, dykes, and occasionall y in the fo rm of sills. In t he southern part 
1 hese in trnsions co nsist of t wo types dist in ctly different in corn po. it ion 
and age; a dioritc consi,,;tin g of oligoclasc to an clesinc plagioc lasc, li tt le or 
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no quar tz, a nd a relat ively high proportion of hornb lende and biotitc; 
a nd a granodioritc co nsis ting of orthoclase, oligoclasc, quartz, and a 
relatively low proportion of ferromagncsian min erals, chie fl y biotitc. . . . 

" In t he northern part, however, these two types becom e so in t imate ly 
intermixed that it is impossible to map them separately on Lhe scale ado pted . 
There is also a cha nge in the colour of t he rocks fro m light and da rk greys 
to pinks a nd r eels" (28, pages 13-16) .L 

The on ly geologica l maps of t he west coast 1"11 at have brrn published 
a rc those by D am:;on (2) in 1886, showing Lhc di:-;t ribut ion of the fo rma­
tions from Quabino so und to cape Sco Lt, at the northwcst extremity of 
t he iblan d ; and by C lapp (17) in 1908-19 IO, showing the geo logy from 
the eouth rast shore of B a rk ley sound to Victo ria . Of the in te rven ing 
s tret ch of about 175 miles, no geological ma p is yet ava il a ble. 

GEOLOGICA L OCCCRRE.Y CE OF TIIE I JW ,V DEP08IT8 

Occurrences of iron ore minerals, prin cipally magn et ite, a rc common 
in t he vicinit y of the west coast of Yancouvc r i:;lan d. As indicated above, 
t hese occurren ces occupy a belt , roughly parnl!C'l to the coast, hut inset 
a few miles from t he outer margin of the isla nd . Th ey a rc frequently 
referred to as occurring in the older sedimenta ry and volcanic rocks, 
flanking on the southwcst what is believed to be the igneous backbone or 
core of t he isla nd. 

As outlin ed in t he table on page 163 they occur as a variety of types, 
each with well-ma rked cha racteristics. ·with th e except ion of the limon ite 
deposits, that a rc recent surface concen t ration 1:;, a ll of the others a rc 
believed to be of con tact metamorphic origin. Of the deposits of t his 
origin , t here arc three prin cipal sub-classes: (a) co ntact deposits in lime­
s tone, (b) co ntact deposits .in vo lcanic rocks, a nd (c) contact deposits of 
copper ;;u lpbides and m agnet ite in volca nic rocks or lim esto ne. In some 
cases, as listed, t he original petrographic character of the host roc k could 
not be deciph ered, and t hese arc listed under the heading of " Host rock of 
unknown origin " . A sma ll occurrence of hcmatitc is a lso Ii t ccl . 

Contact m etamorphic deposits in limesto ne (principally of the Nitinat 
formation?) produced by the in t rusion of hornblende diorit e (Bea le fo r­
mation ) a rc more important as possible sources of iron ore t ha n any other 
type, sin ce their magn etite is more m assive, of bette r qua lity, an d is as­
sociated \\"ith less ga ngu e. M any of t he individua l deposits show clcan­
cut boundaries with the limestone. They a rc usually unstratificd , a nd t he 
ga rnet-cpiclotc parts a rc usua lly segregated. 

The deposit. in volcanic rocks (a ndesit ic t uff a nd andesitc of t he 
Yancouver volcanics) a rc in so me cases quite exten sive, with rc3pect to the 
distance the min eralizing so lu t io ns have 1Ya nclcrccl , but t hey arc charac­
terized by a bedding stru cture, inhe rited from t he t uffs, in which dis­
cont inuous fla t lenses of magnetite a rc in tc rbandcd wit h layers of silicates 
a nd ganguc, \\·ith a conscqucn t r ari ty of m agnetite segregat ion s. These 
cl epo, its a rc a lso believed to 01Ye their origin to intrusive mas ·cs of dioritc. 

The copper sulphide-magnetite group co ntains, in addition to m agne­
tite, chalcopyritc and borni te, a nd occurs in both limestone a nd volcanic 
rncks. Th e individua l deposits vary co nsiderably in characte r, bu t t hey 

1 In thi s and all succeeding references, the 1rnmbcr c ited is that used to des ignate indiYid ua.l articles in the Bib­
liography, p. 15S . 
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a ll sho\\· a dcvcloprncn t of copper min erals co nsiderably late r than that 
of magnetite . This is believed to be du e to the fact that those parts of 
the coa.·t where t hey occur a rc underlain by t wo in t rusivcs, an older 
cl iori te and a younger granodiori tc or granite; and the magnetite min er­
alizat ion is believed to have been caused in large pa rt by the influence 
of the diori te, whereas the copper minera lizat ion is asc ribed to the yo unger 
intrusive. 

Dming th e course of the in vestigation of the various contact deposits, 
some observations were necessarily made regardin g th e nwthod of intro­
du ction of the magnetite from t he in t rusive into its host rock ; but as the 
prime object of the survey was an estim ation of tonn age based on geo logical 
facts and relationships, a systematic detailed st udy of these methods 
could not be under taken. 

As staled or implied in ma ny pl aces t hroughout this report , the 
magnet ite is in a ll cases bclicvccl to have been introdu ced not as a magne­
tite magma by ore inject ion, bu t by a low, grad ua l, progress ive replace­
ment of lirn esto1w, Lu ff, a ndesite, or clioritc by t enuous soluti ons of consid­
erab le pe netrability . This conclusion is stated here so as to give a back­
ground for t he sections dealing wi th the ore genesis of each deposit; but 
t he evidence fo r it is not in cluded in a rr por t of this character. lt is 
t he wri te r's hope to prc.>cn t in a separate pa per at a so mewhat late r elate 
his ideas regarding the replacements by t hr.sc magnetite bodies. 

Since their designation as contact metamorphic deposits will con­
sti tute one of the prin cipal cri teria by whi ch t he extent and min eralogical 
continui ty of the individual deposits will be judged, it will be per tinent to 
in dicate at this stage the nature and chief characteristics of co ntact metam­
orphic deposit · in general. The fo llowing quotations from eminent 
a uth oriti es will suffice for t his pmpose. Lindgrent states Lhat: 

" In ma ny geological provin ces, gra nular ign eo us rocks, such as granite, 
diori te , and sycn itc, have broken throu gh an d invaded sedimentary rocks. 

Along t hese contacts, bodies of u eful min erals a rc ofte n fo un d, 
most com mon ly where t he sedimentary rock is limestone, or, at least, 
calcareous. 

"All the world over, this group presents certain characteristics, t he 
more essent ial of which arc the foll owin g : 

"Form: The deposits generally foll ow the contact, bu t are extremely 
irregular in detail , and almost always very bunchy . No regular law has 
been recognized as governin g the form of t he ore-bodies, which are some­
t imes lent icular masses. 

"Constituent min erals : The ganguc contains garnet, wollastonite, 
epidote amphibole, pyroxene vesuvia ni tc, quar tz, 
and calcite . The ore minerals are speculari te, magneti te, bornite, 
chalcopyri tc, pyri te, pyrrhotitc, and more rarely galena and zinc blcnde. 

The characteristic feat ure is t he association of the oxides of iron 
with sulphides." 

E mmons2 says that : 
"Contact metamorphi c deposits vary greatly in size. l\Iany of t he 

sulphide deposits are merely sma ll concent rations of ore minera ls in a 
ganguc of heavy silicates, a nd t he ore-body grades in to the co un t ry rock 

1 Lindgren, \V. : "The Character and Genesis of Certain Contact Depo~ il s"; Trans. Am. Inst. Min. Eng., vol. 
31, p. 227 (1901). 

2 Emmons , W. H .: "The Princ iples of Economic Geology"; Kew York, l!JJS, pp. 35-36. 
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by decrease in metallic minerals. But other contact metamorphi c 
deposits arc large a nd have supplied ore for continuous mining operations 
extending over many years. The irregular character and erratic dis­
t ribut ion of t hese deposits, however, make it necessary to observe caut ion 
in estimatin g ore reserves, and generally fo r blocking out ore the exposures 
of such deposits must be closer and more nearly continuous t han t hose of 
sedimentary deposits or persisten t veins. Iron oxide deposits of t his class 
likewise show great variation in size. Several bodies of magnetite in t he 
Philipsburg region, Mo ntana, contain ed only a few thousand tons. On t he 
other hand, t he magnetite bodies t hat replace limestone at Cormvall , Pa., 
are extensive . Perhaps t he most extensive deposits of con tact metam­
orphic iron ore in t he United States arc t hose of I ron Sprin gs, Utah, and 
t he Eagle mountains, California." 

Iron deposits of different character from t hese occur here and t here 
near t he west coast, b ut, wit h t he except ion of t he limonite occurrences, 
t hey are of very small extent and of no importance. The tabulated state­
ment given below shows the relative importance of t he different geological 
types and the principal deposits belongin g to each . 

[ LGEOL OGI CAL CLASSI FI CA TION OF THE IRON DE POS ITS 

A. Contact Metamorphic Deposits 
(1) iVIAGNETITE D EPOSITS. The principal mineral is magnetite, and 

in most cases t he min eralizing in t rusive is of t he dioritc clan. 
(a) H ost is L imestone 

Conq ueror } 
Sircla r B uga boo creek 
L ittle Dobs-Daclcn Powell 
Other B ugaboo C reek and Gordon R iver depos its 
H a rri s creek , Port Ren frew 
Sarita ri ver, Barkley soun d 
Sunshin e, Hark ley souud 
Defiance, Albc rn i canal 
Magnetic, H enderson lake 
V iolet, H csq uiat lake 
i:ito rrn ont, G lengarrY . } :\ tk cl 
Rob H.oy, P rince Charl ie · 00 ·a soun 
Lord of the I sles :\o. ~.Bark l ey sou nd 
h:cnnecly lake, Clayoquot soun d 

(b) H ost is F olcanic TufI or A nclesite 
Dar by a nd Joan, A lbern i canal 
Copper islan d , Barkley sound 
Bl ack Prince :\To. 3, Barkley sound 
Agnes, H esquiat lake 
.June, Quatsino sound (in part) 
Inger soll river, Quatsino soun d 
Crown P rince No . 5, Barkley sou nd 
Bald Eagle No. 2, Barkley soun d 

(c) H ost Doubtful, Due to I ntense Nietamorphism 
Iron Ch ief, Bark ley sound 
Beck 's claim, Clayoquot sound 

(2) COPPER-MAGNETITE D EPOSITS. Chalcopyrite and bornite are 
associated with magnetite in deposits of this class, and in most 
cases constit ute t he principal value. 

T idewater , Sydney inlet 
K oksh ittle a rm , l<yuq uot sound 
J un e, Quatsino sound (in par t ) 
Old Sport , Elk la ke, Quatsino sound 

(3) SPECULARITE D EPOSIT 
Sunshi ne, Barkl ey sound (in part) 
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B. Limonite Deposits 
West arm, Quatsino sound 

C. Segregation or Shear-zone Deposits in Gabbro 
Soo ke pcn insuia 

D. Beach Placers 
Wreck Day black sand depos its 

8l'JlIJlIAR 1' OF THE DEPOSITS lUTH TONXAGE 
ESTIMATES 

In submitting the following estimate of aYailable iron ore in the west 
coast deposits, it is hoped that the reader will bear in mind the follO\ring 
facts on which all th e conclusions arc based. 

(1 ) "Proved ore" is used in the sense adopted by mining organizations, 
who may be contemplating the investment of capital in mining and treat­
ment plants. By it is mean t a body of ore that is expo eel either hy nat ure 
or by al'Lificial development, or both , on three sides, to uch an extent that 
there is no question of its actual existence. 

(2) " Probable ore" is used partly in a commercial and pa rtly in a 
geological sense, to mean ore whose existence is strongly indicated but not 
proved , in th a t it is not exposed on three sides. It app lies particularly to 
the probabl e extension of exposed masses or ledges and is usually based on 
a generally accepted geological principle that in t he average case a body 
of ore will continue in depth to a distance equal to at least half of its surface 
length. 

(3) "Possible ore" is u ·eel to indicate a possible extension of exposed 
bodies beyond the limits of what is in cluded in probable ore, and in some 
sense to include deposits that may not outcrop at the present surface . 
It is quite evident that calculations of tonnage founded on such a delicate 
basis of fact could not, and would not, be included by any re liable mining 
company in any valuation of a deposit, except in ·o far as they would affect 
its speculative value. It was found to be so difficult, indeed almost impos­
sible, to establish the geological limits of what might be included under 
the term "possible ore," that in most cases, the writer has preferred to 
present figures for such a tonnage in terms of various assumed figures for 
depth or sidewise extension. For instance, the statement concerning 
possible ore may be made in this manner, namely, that for every 100 
feet of addition al depth with t he same area of surface exposure, there 
would be in cluded, say , 60,000 tons of ore. Such a statement gives a 
concept of magnitude to the deposit that is useful , but it does no t sii;!;nify 
an actual extension to 100 feet, nor docs it indicate the geological possibili­
ties of such an extension. 

(4) The reason for the conservative basis of c tim ation outlined 
above is that the main deposits are of contact metamorphic origin ; and it 
is a well-established geological fact that deposits of th is type arc extremely 
prone to be iucgul ar, freak ish, to change grade rapidly, to pin ch or swell 
to a marked degree in short distances, a nd to be subj ect generally to a 
well-known set of idiosyncrasies. 
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A classification of th e deposits from a commercial standpoint, with 
estimates of tonnage, is presented herewith. Their grading is based entirely 
on their value as possible iron ore producers. 

I. Devosits of Promise 

l'ro,·ed ore Probable 
ore 

Possible ore 

StormontrClengarry, Nootka sound. 8,500 51, 500 110, OOO 

II. D eposits of Doubtful Promise 

Conq ueror , Hugaboo creek .. . 
David , Bugaboo CTeek .. . 
Sirdar, Bugaboo creek .. . . 
Little Bobs-Haden P o\\'ell, Bugaboo creek ... 
Sari ta, Barkley sound ............... . 
Limonite , Quats ino sound .. ...... .. ........... . 

]'roved ore 

8,000 

10, OOO 
37' 300 
5,400 

P robab le 
ore 

16, OOO 

9,825 
61 , 700 
25, OOO 

III. De7Josi'ts of No l'alue (No E stimates Possible) 

'Elijah, Bugaboo creek 
General French, Bugaboo cTeek 
General \\'arren, Bugaboo creek 
General \\' hile , Bugaboo creek 
Gordon River deposits, Cord on riYe r 
Lord of t he I sles, ::\ o . 4, Sechart penin sul a, lh rkl ey sound 
Crown Prin ce l\ o. 5, Sec ha rt pe" insula, B a rkley sound 
Iron C h ief, Secha rt penin sula, Barkley sound 
Bald Eagle Xo. 2, Sec· hart penin sul a, Barkley sound 
Black Prince Ko. 3, Barkley sound 
Sunshine, Barkley sound 
Wreck Bay placers 
D arby and J oan, Albern i <·anal 
D c fian ec, J\ lberni canal 
Magnetic i'\o. l , H enderson lake 
I-i:ennedy Lake deposits 
B eck's cla im , ;\latild a a rm , C !ayoquot sound 
Tid ewater m ine. Syd ney inlet 
Agnes .\os. land 2, H esquiat lake 
Yiolet, Jlcsq uiat lake 
Rob Hoy-Prin ce Cha rlie , Nootka sound 
Waterloo, K y uquot sound 
Inge rsoll Hi,·e r depos its, Quats ino sound 
June group 1 Quatsino sound 

Poss ible 01e 

Ko estim ate possible 
::\ o estimate possible 
76, 250 
165, OOO 
No est imate possible 
Ko estimate poss ible 

DESCRIPTION OF IRON DEPOS ITS 

VI CTORIA MINING DIYISION 

(45) East Sooke Peninsula 

D eposits on this penin sula \\'Ore not examined in detail by the writer, 
because of authent ic reports of t heir relatively high content of py rrhotite. 
The description s giYen h clow arc quoted from previous invest igators. 
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LO CA'l'ION 

Th e deposits are located on lots 3, 79, a nd 83, along t he eastern side 
of East Sooke peninsula, at shor t distances back from the beach, and at 
elevations of no t more than 200 feet above sea-level. 

HISTORY 

These deposits were fi rst mentioned by Dawson (3), in 1886, but no 
information was given as to t heir discovery . Carmichae l (6) states in 
1902 t hat t hey were " located some years ago by Mr. William Ralph ." 
Kimball (5) mentions the occurrences in 1897, and says t hat a number of 
shallow excavations had prcviou ly been made on them. " In 1900 t he 
Pacific Steel Company took a bo nd on several claims on lots 79 and 83, 
and did some development work, consisting chiefly of stripping and open-
cuts at various points on t he slope of a hill. East of these claims, 
on lo t 3, a shor t distance back from the beach an outcrop of 
pyrrhotite and magnetite was observed . A shaft has been sunk on the 
outcrop, and a t unnel driven in to the hill, but it did not go through the 
surface soil. On t he dump t here was a pile of magn etite containing a 
notable percentage of pynhotitc and some copper pyrites" (6). Since 
1902 t here is no record of any work having been done on t hese deposits. 

GEOL OGY 

The rocks of East Sookc peninsula '"ere examined by Clapp (17) in 
1908-1910, and by Clapp (23) a nd Cooke (24) in 1912 and 1913. Accord­
ing to them , the main par t of the peninsula is made up of post-Eocene 
olivine gab bro and associated rocks intrusive in to the Upper Eocene l\Ietcho­
sin basalts, and overlain by t he early Miocene Sookc sandsto nes a nd 
conglomerates . 

YIJ NERALI ZA'l'ION 

Accordin g to Cbpp a nd Cook (23) t hese deposits arc mixt ures of 
pyrrhotite and magnetite with Rome ehalropyrite, and orr ur as irregular 
and lenti cular bodies in shear zones in the Sookc gabbro. Their occurrence 
and localization are said to he du e eith er to segregation from the molten 
gabbro, or to hydroth ermal replacement of the gahbro in t he Rhcar zone:; . 

ECONOi\!JJ C CONS IDERATION 

These dcpo ·it:; arc of no economic importance as somccs of iron ore. 

B ibliogravhy 

Sec page 158 for fmthcr details 

(3) Dawson, C: . l\L , p . 100 
(5) Kimba ll , J.P ., pp. 26-27 
(6) Carmichael , H ., pp. 220-221 

(16) Linde m an , E., p. 9 
(17) C lapp, C . H., pp. 17.J--1 80 
(22 ) Whi ttie r , W . H., p. 48 
(23) C la pp, C. H ., and Cooke, H . C., p . 32·1 
(24) Cooke, H . C., p. 26 
(29) Ann. llcpt. 1904, pp. 25-l-255 
Anon. : "Soo kc I ron l\finc"; H.C. Min . Ree., vo l. II, pp. 32-34 ( 1806). 
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(46) Port San Juan 
Port San Juan is an open roadstead directly exposed to the prevailing 

southwestcrly winds. According to the British Columbia Pilot1 " t he port 
t rends in a northeastcrly direction for 3~ miles, and is lt miles wide, tor-

x 
lr!cgne&c occurrences 

~ 
Limestone 

lntrus/ves 

Scale or reet 
10,00 , q 1opo ?opo Jopo 4090 sopo 

4pproximate North 

F igure 27. Magnclitc occurrences, Bugaboo creek and Gordon ri ver , Yancouycr i, Ia nd , B.C . 
Cl! ining clai ms refe rred to in text arc indicated by numbers a nd arc as follows: 1, Con­
queror; 2, David; 3, Elijah ; 4, S irdar ; 5, Genera l \\"hi tc; 6, Bad cn-Po\\'c ll ; 7, Litt le 
Bobs; 8, Genera l F rench; 9, General \\"arrcn; 10, Thorn ; 11, Hose. 

minating in a beach of muddy san d . Gord on river and Cooper inlet 
cnkr the port t hrough this beach ; very sma ll coasters enter them towards 
high water, and find shelter therein . The port i:=; open to 

1 Bri tish Colum bia Pilot , vol. I , p. 29 (1923) . 
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soutlrn·cst winds, and a heavy sea rolls in when a m oderate gal e is hlowing 
from t hat direction; and though it is possible that a vessel " ·ith good 
ground tackle would ride out a gale if anchored in the m ost sheltered 
part, it is by no means recommended to remain with any indication of 
such weather. " 

The shipment of ore in a ny considerable quantity from such a n exposed 
port would require, therefore, the con t rn ction of t idewater loading fac ili t ies, 
of great strength and durability. 

(46 a) Conqueror Deposit, Bugaboo Creek 
(See Figure 28) 

LO CATION 

The Conqueror group of Crown-granted min eral claims, consrntrng 
of the Conqueror , Cyrns, D aniel, and J ennie Fractional , is located on both 
ides of Bugaboo creek (See Figmc 27), a tril)Utary of Gordon river, which 

enters P ort San Juan opposite the town of P ort Renfrew. 
F ifteen or twenty years ago " ·hen the Conqueror and adj oining groups 

were being active ly explored , t here was an excellent pack t ra,i l for a distance 
of approximately 10 miles from the m outh of Gordon river to the most 
westerly of the workings, hut today most of the trail , and partieularly the 
lower 5 miles of it, is either obliterated or impassahle. 

The valleys of Gordon river and Bugahoo creek arc in general neithe r 
deep nor precipito us, the \rntcr gradient is not stee p (130 feet a mile), 
and timber is abundant on the valley slopes. The daims lie mainly on 
the smooth valley slopes of Bugctboo creek at elevations vary ing from 
1,300 to 2,000 feet aJJoYc sea-leve l. A thic k mantle of glacial drift covers 
the count ry and supports a heavy gro\Yth of hemlock , balsam, spruce, 
and some cedar . Fallen timber and undcrhrush arc thick in place., 
wh ereas in others there is little except moss cove ri ng t he ground hetwcc n 
the trees. l{,ock exposures arc consequently few and intermittent , and 
t he local topography docs 110t give ex pression to any marked linear t rend 
of formations. H ere and there cliffs and bluffs of dio ritc , limestone, and 
magnetite protrude t hrough the mat of vegetation , a nd those t ogether 
\rith rork can)·ons in Bugahoo creek arc t he on !.'· indications of the character 
of t he bedrock geo logy. 

Jl li::iTOl<Y AND OWN EHSTTTP 

Th e deposits of magnetite on Bugaboo creek \Yore origin ally staked 
by Robert E lliot , of P ort Renfrew, in 1898, but the claims lapsed and 
four of them were re-located as the Conqueror group in 1899 an d Cro\\·n­
granted in 1905. The prin C' ipal surv iv ing own ers arc J ohn \ V. :;\IcG rcgor, 
H arry Cathcart , a nd Thomas Parse ll , of Yicto ria. 1 

GEOLOGY 

Exploration on this group has been concentrated on the Conqueror 
cla im " ·here it is bisected by Bugaboo creek \Yhich falls 35 feet over a 
spcctac u lar bluff of magn etite. The geological relations of t he deposit 
arc well exposed in t he fa lls and rnck canyon , but these exposures constitute 
little more than a verti cal cross-sect ion, as tro rocks on both sides of the 
crook in to which t he deposit is believed to continue arc concealed beneath 
a thick mantle of drift and vegetation. 

l Personal commu nication from J. \V . ::\IcCrcgor. 
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Figure 28. Magnet ite deposit, Conqueror cla im, Bugaboo creek , Vancouver island , D.C . Contour 
interval , 10 feet. 
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Below t he fal ls (See Figure 28) the country rock for some distance 
is fin ely crystallin e, bedded , grc:v limestone, clipping from 50 degrees 
to 60 degrees upstream, and cut by at least two dioritc porphyritc dykes or 
sills. Above the fall s, the exposures are inadequate, but the creek seems 
to flow on a basement of fine-grained, altered, and pyl'it ized diorite, whi ch 
is be lieved to be intrusive in to the limestone. The contact between the 
t~rn rocks is nearly flat -ly ing above the fa lls, changing to a very steeply 
dipping position undern eath the fall s (See Figure 28, section C-D) . A 
6-foot dyke of clioritc porphy ri te cuts in a northwcsterly direction across 
the fin e-graiuecl cliorite and the magn etite. This dyke is characte rized by an 
abundance of lath-shaped plagioclase phcnocrysts ly ing in parallel orien­
tation with their direction of elongation nearly at right a ngles to the 
walls of the dyke, and produ cing a kind of flu xion stru cture clipping to 
the southcast. The dyke dips 80 degrees to 85 degrees to the southwcst, 
and on hoth sid es of it the fine-grain ed diori tc and the magnetite aJ"c 
impregnated with considerable very fin e-grain ed pyrite. 

The contact zone of the dioritc and the limestone in its limited exposure 
of about 75 feet t rends about north 70 degrees west, which correspond s 
approximate ly with the general trend of fo rmations in t he distJ"i ct. 

OCCURRENCE O:F THE ~lAGNETITJ<; 

At least three separate bodies of magnetite occur in t he small stretch 
of Blwaboo creek embraced within the area of t he accompany in g figure. 
The prin cipal one, over \\·hich the creek falls, lies in t he contact zone of 
the fine-grained clioritc with the limestone, a nd for the most part within 
the limestone. This magnetite mass occupies a nearly vert ical attitude 
at the falls, but laps over the fin e-grained d iorite above t he falls like a 
blanket in nearly horizontal attit ud e. The creek has worn through this 
blanket, thus exposing t he undeJ"ly ing dioritc, and leavin g two tail-like 
remnants of magnetite on each bank. 

Below t he falls arc exposed t11·0 sma ll masses of magnetite within the 
limestone, one of which is about 7 feet ,,·idc, and the other ahout 2~ feet 
11·id e. The larger one is in the fo rm of a pocket, lying against a dyke 
of porphy rite, and expan din g somewhat in size in a do,,·myanl direction . 
The smaller one is a tabular-shaped body with sharp walls against t he 
limestone and standing nearly verti cal. 

From 300 to 400 feet southcast of the fa ll s, on a hcavil>· overgrown , 
nearly fl at patch of cou ntry arc t ,,.o old open-cuts or pits 1.'i to 20 feet deep. 
The sid es are baclly ctwecl at the present t ime, b ut several large pieces of 
magn etite, manifestly a lmost in place, were fou nd in the bottom of one 
of them . These pits arc situated along a lin e that represents closely 
the direction of cont inuation of the limestonc-dioritc contact; and t his 
fact len ds " ·eight to the infere nce that the loose magnetite ment ioned 
aboYe is substantially in situ. 

CHARACTE R OF 'l'l!E :\lAG:-<El'ITE 

The magnet it e is hard and of medium grain, and co ntains .,;catterccl 
through it varying amo unts of garnet, epido te, a nd act in oli tc, either in 
sma ll grain s or sma ll irregular-shaped masses. P yri te and pyrrhotitc occur 
spari ngl.'· ,,·ithin the magnetite, hut pyrite is abunda nt ly disseminated t hrough 
th e masses and blocks of cliorite or co ntact silicates, included \\"ithin t he 
lode. Consequent\~· it is expected that t he sulphur content of the analyses 
quoted lielO\Y is lo\\"er than that of a ny large tonnage of minab le ore. 
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GENESI S OF 'l'll E DEPOSITS 

This deposit is an excellent representative of t he group described 
above as contact metamorphic deposits . The magnetite is a replacement 
of limestone, along its contact " ·ith fin e-grained intrusive diorite; a nd 
possibly also to some extent a replacement of the somewhat shat te red 
marginal parts of the diorite. 

The actual contact of diorite and limestone cannot be observed at 
this locality, as t he two rocks arc separated by the tabular sheet of magne­
tite; but the localization of the magnet ite in relat ively abrnpt co ntact 
with t he clioritc a hove the falls; its irregular width in the limestone, as 
shO\rn by its pinching in a northwcsterly direction; the occuncnce of 
isolated lens-sha ped or dyke-like bodies within the limestone ; the garnct­
ization of the dioritc, and its impregnation with pyrite, pyrrhotite, and 
magnetite; the dissemin a tion through the magn etite of grains and small 
bunches of the typical contact metamorphic calcium silicates, garnet , and 
epidote ; and the fineness of grain of the diorite (a ma rgin al phenomenon); 
all these facts bespeak a contact metamorphic origin for the deposit. 

Clapp attributes the origin of this deposit to hot concentrated magne­
tite solutions, "virtually magnetite magma", t hat invaded and brecciated 
bo th the diorite and the limestone; and he states further that "irregular 
magn etite veins or apophyses extend from the magne tite body in to t he 
pme marble, brecciating it and including blocks of ma rble much as apo­
physcs of an ign eous rock would brecciate and include fragments of a n 
invaded formation" (17, page 193). It is qu ite clear that masses of magne­
tite in the shape of dykes or sills occur in the limestone, and even smround 
blocks of lim estone ; but it is also true that massive limestone in places 
contains isolated solid masses of magnetite that co uld no t have been 
formed by rapid injection of magma. Besides, there is no evidence to 
prove that the magnetite actually brecciated the limestone by its invasion , 
indeed, it is more probable, in the opinion of the writer, that t he brec­
ciation of the rocks was an accompaniment of the in trusion of the cliorite, 
and tha t the magnetite solutions took advantage of t he already existing 
or potentially existing chann els, through t he rocks , for their migration . 
It is contended that this deposit, as well as most of the others along the 
west coast of Van couver island , does not owe its origin to magnetite magma 
that did its work by a process similar to igneous intrnsion ; but to hot tenuous 
iron solu tions that had access to the country rock t hrough pre-existent 
fractures, and accomplished thei r work by replacement rather than dis­
pl acement . 

E CONOMI C CONSIDERATIO NS 

Extent of Deposit 

The greatest length of exposed magnetite parallel to the diorite­
limestone contact is 75 feet; the width of the nearly vertical sheet 
varies from 45 to 60 feet. The two tail-like extensions running to t he 
southwest const it ute what seems to be remn ants of what was a nearly 
fl at blanket of magnetite overlying the intrusive dioritc. The greatest 
thickn ess of magnetite exposed now in these Aat masses is 9 feet. Brewer 
(21, page 15) quotes 100 feet as the maximum wid th exposed in the bed of 
the creek, whereas Lindeman (l6, page 11) cites 63 feet which, according to 
the map and sec tions accompanying t he prese nt repo rt, is very nea rly 
correct. 

171 35- 12 
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There is a total verLical extent of magnetite exposed , " ·ithou t taking 
into accoun t the " tails", of 40 feet, whereas at the site of the falls there 
is seen a height of magnetite of 20 feet . 

Where the deposit disappears under the clrift on the southeast 
bank of the creek, it shows a width of nearly so licl mineral (considering 
the vertical tabular body only) of 58 feet. On the opposite side of the 
creek, t he corresponding width is 24 feet, so that in a total length a long 
the strike of 50 feet the magnetite pinches from 58 to 2-l: feet. This 
change in width " ·ithin short distances is one of the mo t sL riking charac­
teri stics of contact metamorphic deposits. 

There is nothing to prove or disprove the continuation of the deposit 
in a northwesterly direction from the falls, bu t if t he decrease in width 
mentioned above were to co ntinue t he lode would disappear completely 
in an ad ditonal 35 feet of length. On t he other hand, magn etite is believed 
to have been found in th e bottom of the old open-cut a bou t 330 feet south­
east of the falls, or 250 feet clistan t from the most southeaste rly exposure 
in the creek bank. As th e diorite-limestone contact t rends in this direc­
tion, it is possible either that the same deposit co ntinues for that distance, 
or that another one along t he same contact occms in t he open-cut. From 
th e natme of these deposits i t is to be expected that each one should not 
nec0ssarily be ve ry long, but t hat a number of them, perhaps lenticular 
in :>hape, should be strung out intermi ttently along the con tact. 

It is justifiable to conclude that the statements a bove mad e regarding 
surface extent \\·ill eq ually well apply to th e extent and shape of the body 
or bodies in ver tical cross-sec tion. 

Analyses 

1'\o attempt was made to sample the deposit durin g Lh e course of t he 
prese nt invefi tigation. Th ere were available a large number of ana lyses 
of samples taken in various ways and by various engineers from the 
Co nqueror deposit, and th ese were considered sufficient for t he pmpose 
of indica ting the tenor of t he ore with respect to delete rious impurities. 
Analyses of large scale samples wou ld alone give the mu ch needed missing 
in format ion. 

The follo"·ing selected analyses are typical of many that have been 
published. 

A B c D E F G 

I ron ...... 69·06 68·50 69·50 59·7 67·09 69 ·2 65 ·98 
Silica .... 1 ·40 2·25 6· 16 4·51 2·7 5·32 
Sulphur. 0·30 0· 35 0· 30 3 ·08 1 ·60 0·5 0·445 
Phosphorus 0·06 0·05 0·06 nil 0·009 .. .. . . .... 0 ·012 
Titanium nil nil nil nil 

A. Atkinson, .J.B.: private report, 1904; com posite of samples taken from s ides, roof, fl oor, and 
face or t unnel. 

B . Ditto : composite of samples taken ac ross magnetite lead in limestone . 
C. Ditto: com posite of samples from difTerent open-cuts on eastern bank of creek, and 75 feet 

ftbove it. 
D. B rewe r , W. M.: Bibliography, :\o. 21; location of sample not specified. 
E. Lindeman, E.: B ibliography, No. 16 ; sampl e taken along the t unne l. 
F. Carmichael, H.: Bibl iography, No. 6; location of sample not specified. 
G . Yawkey, W. H .: privat e report, 1904. 
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The writer is quite certain t hat t hese analyses do no t represent the 
average grade of the ent ire lode, which would of necessity be lower in 
iron a nd high er in insoluble constituents, but it is interesting to note 
from these figures t hat the magnetite is free of titanium, and well below 
the Bessemer limit in su lphm and phosphorus. It is a fact that the 
inclusion of masses of ganguc, as would be the case in the mining of the 
deposit, would quite noticeably augment the sulphur content, but not 
the percentage of phospho rns. It should also be noted, that samples 
taken from near the sm face would likely have undergone sufficient leaching 
to lower to some degree their sulphur content. 

Development 

Nature has done more to develop t his deposit than has man. Bugaboo 
creek, by its ernsivc po\\·er, cut through the blan kct deposit and exposed 
its bottom; and developed a ve rtical showing of 40 feet within the canyon. 
A tunnel , 1-1 feet long, in so lid magnetite, driven from a point 8 feet above 
water-level, and the two old open-cuts referred to arc the on ly openings 
made b.,. man that the deposit shows today. 

Tonnage E sti mate 

With the small amount of development that has been accomplished 
on this deposit, it is scarcely safe to attempt to estimate tonnage of ore; 
but in order to make the size of this deposit to some degree concrete, 
the accompanying figures arc offered, and the data arc given on which 
they arc based. 

Proved Ore: Ore contaiucd 11·ithin the boundaries of the exposures, to a 
depth of 6! feet in t he "ta ils" and an average depth of 20 feet in the main 
mass (at 8 cub. ft. per ton) = 8,000 tons. 

Probrible Ore: Ore that represents an extension of 25 feet lcngtlrn·ise 
and downward beyon d the boundaries of the block included as proved ore 
(at 8 cub. f t. per ton ) = 16,000 tons. 

Possible Ore: There is not sufficient data availab le to permit of any 
worth-while estimate of possible ore . 

1·alue of Conqueror Deposit 

This deposit is too small to be of a ny commercial value by itself, but 
it should be co nsidered in its relation to the valu e of the group of magnetite 
deposits a long Bugaboo creek . 

Bibliography 

Sec page 158 for further details 

G. Car michael, H. , pp. 2l9-220. 
16. Lindeman , E., p. 11. 
17. C lapp, C. H., pp. 189-193. 
20. Lindeman, E., a nd Bolton, L. L. , pp. 5-6. 
21. B rewer, W. M. , pp. 15-16. 
22 . Whi ttier, W. H. 
29. Ann. Rept., 1904; Ann. Rept., 1905, p. 210. 
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(46 b) David Deposit 

LO CATION 

The David claim adjoins the Conqueror group on the east, and the 
sl1owings are located 1,600 feet due southeast of the falls on Bugaboo creek. 
The old trail to them has been obliterated. The country is in general 
similar to that on the Conqueror , except that it has a steeper slope towards 
Bugaboo creek. The deposit lies on the side hill at elevat ions between 
1,400 and 1,600 feet (barometric) ahovc sea-level. 

IlTSTORY AND OWNERS llIP 

The David mineral claim was located in 1901 and Crown-granted in 
1906. The principal owners are J. 'IV. l\IcG rego r, H a rry ::.\foy na rd , J ames 
Baker, and L. H. Anderson, of Victoria, B.C. 1 

GEOLOGY 

The principal showings on t his claim are near its southwcst corner, 
about 1,600 feet due southwcst of the falls on the Conqueror, a nd from 
200 to 500 feet south of a line joining the Co nqueror and Li ttle Bobs­
Baden Powell deposits (See Figu re 27). The claim covers the north­
westerly facing slope of a prominent ridge on which is also situated t he 
Sirdar depos it . N car the southcastern corner of the claim arc steep 
bluffs of diorite, similar to those near the Sirdar, but towards the centre 
of the southern part of the claim, and in the vicillity of the workings, the 
country flattens to some degree and cl ri ft-covered slopes mant led with 
thick timber lead down to Bugaboo creek. 

Rock cxposmcs arc not suffi ciently abundant in the proximity of the 
deposit to reveal clearly the bedrock rela tions. Th e only nearby exposm es 
are in the trenches and pits and the only rocks now revealed are diori te 
and a highly metamorphosed variety consisting of epidotc and actinolite. 
From t he locat ion of t he deposit in the belt of country comprising the 
Conqueror, Sirdar, and Little Bohs-Baden Powell, and from t he location of 
a diori tc-limcstone contact a few hundred feet distant, it is probable that 
similar rock relations occur here. 

OCCURRENCE OF T HE l\'1ACNE'l' ITE 

There is a dearth of information regarding the character of the mag­
netite occurrences on this claim, both in the literature of the past twenty 
years and as revealed on the ground today. Lindeman (16, page 11) states 
that "with in a distance of 400 feet along a slope some strippings have 
exposed a good magnetite in several places, but do not give sufficient 
information to warrant an estimate of ore." Brewer (21, page 16) states 
that "open-cuts have been made in several places, exposing magnetite of 
approximately the same grade" as at the Conqueror. These constitute the 
only statcmen ts regarding th e clcposi t on the David claim t hat could be 
found in the literature. 

:Magnetite is exposed today in a series of pits and trenches running 
nearly parallel to the west line of the cla im and extending in a north and 
south direction for 235 feet. The walls of these workings arc badly caved, 

1 Personal communication from J. W. ~lcGrcgor. 
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so t hat only Ycry incom plete data can be obtained regarding the nature of 
t he occurrence . The most southerly exposure occurs in a trench a nd 
consists of a band about 16 in ches wide wiLh 3 to 4 feet of garn et-cpido tc 
rock on each side a nd some altered diori tc a li ttle far ther to the east . The 
next cxposu re is in a shallow stripping 180 feet to t he nor th on t he side of a 
low bluff wh ere a mass of magnetite 3 feet wide a nd exte nding 8 feet uphill 
is seen. AfLcr a n interval of 10 feet of drif t-covered gro und there is 
a nother shallow trippin g exposin g magnetite 10 feet Jong by 10 feet wide. 
At this locali ty the magnetite is rn cdium-grainccl, ma rkedly sheeted, and 
free from silicates and sulphides. There are two oth er small strippings, 12 
feet a nd 24 feet to the north of t he last mcntionccl , an d t hey also expose 
about 16 and 32 square feet respec tive ly of magnet ite, pa rt ly mixed 
wi th silicates, bu t relatively free from sulphides. 

EC ONOl\II C CONSIDERATIONS 

There is not sufficien t explorat ion on the D avid deposit to permi t of 
any estim ate of th e to nn age or of poss ible value. M agneti te is exposed 
in five isolated patches in an hori zontal nor th a nd south distance of 235 feet, 
but t here is no indication that i t is continu ous be tween t hese patches . 
M agnetite has here the tendency to stand in relief a nd produce small bumps 
penetrating the drift, Lhus leading to discovery; bu t between t hese b umps 
is lower ground indicating t hat i t is underl ain by roek rather tha n magne­
t ite. 

The main poin t of possible economic significance fo r this deposit is its 
location very close t o a li ne joinin g the Co nqueror a nd L ittle Bobs-Baden 
P owell workings. 

B ibliography 

Sec page 158 fo r fur lhcr deta il s 

16. Lind eman, E., p. ll . 
20. Lind eman, E., and Bolton, L . L ., p . 6. 
2 L. Il rcwcr, \\' . )\[ ., p . 16. 

(46 c) Elijah Deposi t 

LO CATTON 

T he showings on the Elij ah min eral cla im a rc about 1,500 feet cl ue 
nor th of those on the D avid , or J ,700 fee t cast of those on the Co nqueror. 
There is no trail io them, buL they a rc only a short distance away from t he 
ma in Bugaboo Creek trail 

The sunounclin g coun t ry is simil ar to t hat at Lhc Conqueror a nd D avid 
deposit s. It is on the slope to Bugaboo creek, and bluffs of cl iori tc and 
limestone in Lcrrnpt t he otherwise even hill slopes. 

H ISTORY AN D OW NER S UIP 

The Elijah a nd Benjamin Fraction were located in 1903 bv J. W. 
McGregor a nd J ohn Bently and Crown-granted in 1906. They no'v belo ng 
t o t he Bently Iron Mining Compa ny, 1130 Summi t ave., Victoria, B .C .L 

lPcrsonal comm unication from J. W. McGregor. 



176 

GEOL OGY 

The chief exposur s on this claim are along the location line, about 
300 feet from the south lin e at an a ltitude of about 1,300 feet. Rock 
exposures consist of dioritc and limestone, and a very marked contact 
between them crosses the location lin e obliquely, about 500 feet from the 
western boundary of the claim. The contact t rends north westerly with 
steep dioriLc b luffs exposed on its southwcst side and a belt of limestone, 
300 to 400 fee t wide, occurring on the north cast side. \Vith the excep t ion 
of the exposures in the vicinity of the location lin e, the claim is generally 
covered with drift. 

OCCURRENCE OF TllE l\'IAGNETITE 

Immediately at a vertical contact of the dioritc and limestone and 
lying between bands of contact metamorphosed rock , is the most westerly 
body of magn etite. IL is low-grade material, mi xed with rock and impreg­
nated with pyrite, and has a wid th of 6 feet and a length up and clown hill 
of 16 feet. Below this a small open-cut had been made which appeared 
to have yielded a slight ly better grade of magnetite, but this is now caved . 
The contact was t raced up and clown hill for a di stance of 300 feet, but with 
the exception of the outcrop described it appeared to he barren. 

For a distance of 350 feet cast of this co ntact lim estone is exposed 
in steep bluffs up to 175 feet in height. There a small tongue of clioritc 
intrudes the limestone, and two other masses of magneti te are found in 
close proximi ty to it . One of t hese occurs in a ver tical exposure 25 feet 
high and 20 feet wide, surrounded by drift; the other, 15 feet to 
t he west of it, shmvs a wid th of 10 feet and a length of 12 feet measured 
along a slope of 65 degrees. It is also surrounded by drift. About 6 
feet below this outcrop is an exposure, 15 feet in diamete r, of garnet and 
quarlz , cut hy a fine-grained rock resembling a clioriLe. A small tunnel, 
now caved . had at one time bee n driven below this exposure. 

Th e last t wo exposure's of magn etit e a re of good qu ality, fine - to 
nwdium-grain cd, with a small amount of dissemin a ted garnet and trcmolitc, 
and nlmost entirC' l,V fr C'e from sulphides . 

ECON011IC CONSTDBHA'l'IO NS 

Thc~C' deposits do not appear to be of a ny value, at leasl as far as 
prer--e n t in formation goes. Th ey aclm iL of no ton nagc est imate'. Tl1cy 
a rc so mc11·hat off the trend of the minera lized zo ne passing t hrough the 
Little Robs-BadC' n P owell, Si rcl a r, and Co nqueror. 

(46 d-g) Bugaboo Creek Group, Bugaboo Creek 
LOCA'l'ION 

The Bugaboo C reek group of Crown-gran ted mineral claims is located 
along the so uth side of Bugaboo creek, a nd C'Xtcnds from the D avid claim 
down st ream to the vicin ity of the junction of Bugaboo creek with Gordon 
river. There arc two claims in t he group , named as follows, beginning 
with the most wes terly : Sirclar, C: eneral \rhite, B aden Powell , Little Bobs, 
General French, General \\' ancn, T ax, A. Fraction , A. \Yax. They 
are disposed in a northwcstc rly to \\-cstcrly t rending lin e 2 miles in length 
paralleling what is bel ieved to be lhc s trike of the limestone belts in which 
th ey oecu r (Figure 27) . 
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These claim s arc reached by t he same route as t hat cl cscribccl for the 
Conqueror, a nd the old trail to the Conq ueror traverses the Bugaboo 
Creek group from encl to encl . The main \YOrkings are located well above 
and to the south of the trail, and may be reached a long two a lmost obliter­
ated zigzag trails up the mountain side. The group is, as a n average, 
about 2 miles closer to Port San Ju an than t he Conque ror group. 

The main show ings of the group, on the Sircla r, Little Bobs, Badcn­
P owcll, General French, a nd Oencral vVhitc claims, a rc located at elevation s 
varying from 1,300 to 1,700 feet a bove sea-level, and lie on the steep 
northeasterly sloping mountain side leading clown to Bugaboo creek. 
The country is ve ry similar to t hat in the vicinity of the Conquero r group, 
and is oYerlain in m a ny places " ·ith a thick mantle of glac ia l drift. Timber, 
standing a ncl fallen, and unclcrbrnsh , a rc abunda nt, making the exam ination 
of the claims an d their ex ploration difficu lt. 

11 If; 'l'OllY AND OWNERSHIP 

These claims were located in 1900 by Kirkpatrick brothers and J . 
WilliamsL a nd were late r sold lo the Oo rdon R iver Iron Ore Company . 
They arn now co nt rolled by the Godman cstaLe, whose agents arc Edwards 
and Ames, Pacific building, Yanco uvc r, B.C. 

The principal st ripping, open-cutting, a nd the driving of the tunnel 
\\' C'r(' done bchrecn moo and 1907. 

(46 d) Sirdar Claim 

(See Figu rc 29) 

Gl~OLOGY 

The Sirdar depo;:it of' magnrt itc is located near tlw south lin e of t he 
8 irda r elai111 , and about 300 feel from the sout hwcst corner. ln a straight 
lin e, runni ng ,,·cst-nortl11rc;, t , it is (li titant 2,800 f'ccl from the falls on th e 
Co nqu t' ror clai m ; a nd li es between elevat ions of l,600 and 1,660 feet above 
sca-leYc l. It lies on :t thin I.'· wooded slope facing norlh ensle rl ,v and leading 
dO\rn lo Bugaboo ercek. The mass or !llagnC'titc const itutes a bold bluff­
likc ham mock on thl' otlwrwitlc uniform slope, and is covered over \1·ith 
a thin vcnt'cr or mo;,s and some drift. r\. fc\\-, small , scrubby evcrgrecm; 
arc also found and these havC' probahl.'· grown during the pCl'iod of twenty 
ycn rici ;,inec 1lw development ceased . 

There arc four types of rocks <'xpo.~ed in the imnH'ciiate vie ini ty, 
namely , q ua rtz, dioritc , dykes of hornhil'ndc porphyritc and lamprophyrc, 
and rc;,idual fragments of' unrcplaecd cryblalline li lll cstone wit hin the 
magnet ilc. Quartz dioritc porphyritc of inlnmcdiate grain , consist in g 
of phcnoeryst s of a11 dcsi1w i11 a quartz-feldspar mosai c, with min or amou nts 
of ort hoda:--c, hornblende, biotiLe, and magnC'litc', constitutes the count ry 
rock of t he deposit. It ma.'· lw ob.'le rvecl in int ermittent expos ure,; a long 
all contacts of the magnetite, and outcrops in prominent cliffs 80 feet 
to the south of the clepo8it, a nd close to its eastern edge. It also occur.3 
a t the porta l of the tunnel, and in t\\'O bells within t he tunnel, from the li2 
to the 72-foot points, a nd from the 8"l-foot point to the face, a distance 
of 19 feet. Dykes of hornblende porphyrite and lamprophyrc occur near 

1 Pcrwnal commun ication from J. W. ~fcGrcgor, \'icloria. 
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the so uthcastern ext remity of the deposit, with rel at ions suggesting that 
they have cut through the magnetite. 

Limesto ne docs not outcrop in t he vicinity o[ the deposit. In the 
t unnel, however , many angu Jar fragmcn ts of crystallin e limestone a rc seen 
cntirdy enclosed by magn etite, indicating t hat they a re unreplaccd blocks 
of " ·hat " ·as originally a la rge lenticular mass or in clusion of limestone 
in the quartz diorite porph yritr. Xcnoli th of alte red limestone also occur 
in the intrusive. 

OCCUHRENCE OF '!'HE i\LA.GNETITE 

The magn et ite occurs as a massive deposit a lmost complete ly sur­
rounded hy quartz clioritc porphyri tc. It has a maximum extension in a 
nortlrn·cstcrly direction of 125 feet, a maximum width in a northcastcrly 
directio n of 90 feet, and a proved depth of 50 feet to the level of t he t unnel. 
The attitude of the deposit is in doubt on account of the paucity of st ru c­
t ural data. At the mouth of t he tunn el, and at a poin t a long the lower 
contact a bou t 60 feet west of the portal, quartz dioritc porphyritc is in 
contact with the magnetite along a surface dipping 60 degrees to the north 
and northcm;t. The other obscrvrd contacts a re more irregular than t his 
one and neither substantiate nor disprove t his st ru cture. Th e upper edge 
of the lode a long the line of sect ion could not be found in exposed contact 
with the intrusive, but from the areal distribution shown on Figure 29, 
it can be seen that t his bounda ry would not likely be ve ry far to the 
southwcst or the indicated contact of the magnetite " ·ith t he drift. In 
addition, t he face of the Lunncl i · without mu ch doubt a distance of 19 
feet within the main mass of the intrusive ; and a lin e joining t he innermost 
edgr of magnetite in t he tunnel with a point on the surface a few feet 
south\rcst of the margin of the exposed magn eti te, would show a dip of 
about 70 degrees to the northeast. The confonnability of this clip on the 
south\vcst margin of the lode with the 60 degrees dip of the northeast 
cclgr lends weight to the suggeFit ion of a general northcastc rly dip for the 
ent ire deposit. 

Th e section through the tunnel f:ihows, as mentioned above, a 10-foot 
bane! of quartz cliorit e porphyrite that appears to cut through the magne­
tite. Thr contacts of this in trusivc arc not well-defin ed and there appear 
to be grada tion s between it and thr magn etite on eith er side. There is 
nothing to pron that this is a dyke of late r elate than th e magn et it e. 
On the other han d, the data point to the in fe rence that t he quartz dioritc 
porphy ri tc band is a dyke that penctratrd the pre-existent lim estone mass, 
and that subsequent mineralization by magnet ite both within the limestone 
and the dyke obFicmecl the actual contact. No body of intrusive that 
might represent the co ntinuation of this dyke in t he tunnel was found 
within the mass of magnetite on the surface. It is quite possible, however, 
that surface mapping failed to reveal the occurrence of such a dyke, as 
the magnetite is in places covered over with moss, light shrubbery, and 
some drif t. 

It seems quite clear lhat the Sirclar magnrtitc is an almost complete 
replacement of a thick, short , lenticu lar mass of crystall in e limesto ne, 
caught up in the main intrusive body. It differs, therefore, from the Con­
q ucror deposit in that it is not a mineralization of lim estone along one 
intrusive contact of a fairly large roof pendant, but a replacement of a 
smaller inclusion of lim estone from both oppo itc intrusive contacts. 
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Figure 29. :1-fagnetite deposit, Sirdar claim, Bugaboo creek, Vancouver island, B .C . Contou1 
in terval , l 0 feet. 
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The Sirdar, therefo re, has the characte r of an isolated replacement within 
the intrusive, the principal contact of quar tz cliorite po rphyri te and lime­
stone, corresponding to that at the Conqueror, being situated in a ll prob­
a bili ty some distance to the nor th . Limesto ne cliffs, a nd a general lime­
stone coun t ry may be observed along t he trail leading from the Bugaboo 
Creek trail to the Sirdar. 

CITATIAC'l'ER OF 'l'JIE l\IAGNETI'l'E 

The magnetite is a hard, dense variety, but i l is not contaminated to 
any marked degree with bunches of cont act metamorphic minerals. The 
entire outcrop, however, is quite rnsty, a nd in the tunn el, where smface 
leaching has been insignifican t, considerable pyrite is seen to occur, both as 
dissemin at ions scattered t hrnugh the entire Ioel e, and as vcinlets cutting it. 
The section along the tunn el consists of : 

Quartz diorite porphyrite..... . ... . . 
Magneti te enclosing fragments of limestone and carry ing disseminated 

pyrite .......................................... . 
Magnetite with vein lets and di ssemination s of pyrite.. . ......... . 
Solid magnetite..... . ........ . 
Diorite with scattered pyr ite ... .......................... . ...... . .. . 
~ I agnetite with cons iderable disseminations of pyrite .. . . ...... .. . 
D~~ ... . . . .... .... ................................. . 

Feet 
0- 2 

2--!0 
40- 53 
53- 62 
62- 72 
72- 8-± 
8-1- 103 

In some zones within t he magnetite the pyrite co ntent reac hes a high 
percentage. The deposit as a whiolc docs not represent a high quality 
of magnet it e. 

DEYELOP.\IENT' 

The deposit is developed by two shallow trench-like open-cuts, as 
well as some old stripping now obscured by new growth, and a t unnel 103 
feet long crnsscu tting the deposit, commencing at t he lower edge of t he 
magnet ite and attainin g a ver tical depth of 53 feet at t he face. 

ECON0111IC CONSIDERATION S 

Extent of Deposit 

The size of the deposit is clearly shown in Figure 29. The possibili ties 
for hori zontal extent beyond the mapped boundaries are very limited for 
the fo llowing reasons : (a) t he Ioele can only continue u n in tc rruptcdly 
where 1.hc outcrop ends against clrift, but these gateways are rathe r small 
except a long the south margin where t here is a drift contact nearly 
100 feet in length. That the magnet ite does not continue more t han a 
few feet beyond this brnken line is shown by the facts that the magnetite 
has weathered in relief and produced a bump on th e surface, and that bed­
rock contacts running northwcst and southcast are found at either end of 
this 100-foot drift contact and t rend towards each other . (b) The north­
eastcrn and sout hwcstern edges of the deposit are known accurately in the 
tunnel, 102 feet apart . This corresponds to an horizontal width of outcrop 
above the t unn el of 111 feet. 

The possibilities for vertical extent arc greater than fo r horizontal 
expansion, as t he facts point to a clip of 60 degrees to 70 degrees below t he 
tunnel level. As this is steeper than t he slope of t he hill-side, the topography 
could not influence th e depth factor . Based on t he shape of t he body of 
magnetite in plan, it might be in terpreted either as a pipe-like deposit or 
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a very short, thick lens. Sin ce t he deposit is clearly a replacement of an 
inclusion of limestone, the latter alternat ive is decided ly the more plausible 
of t he two. Proceeding on t he reasonable assumpt ion t hat a body of such 
a shape and origin will not be deeper t han i t is long, one arrives at t he 
figmc of 125 feet as a plausible one for average depth. However , t he 
factor of depth, depending as it does on the shape of the original block of 
limestone, may exceed t his figure. 

Analyses 

As in the case of t he Conqueror deposit, sampling was not done on 
the Sirda r. The following analys is is taken from t he avail able literature, 
and is here introduced with its description, as giving some indi cation of 
the grade of the deposit. It is hard ly probable that the entire body of 
magnetite out lin ed on the map would analyse as low in sulphm as the 
figmc give n herewith. 

I ron .. 
Inso luble.. . . ........ . 
Sulphur .............. . . 
Phosphorus .. 

A 
5G·57 
8·52 
2· ; ;; 
O· 121 

A. Lindeman, E.: Bibliography, Xo . lG. ,\q~rage sam ple taken along the tunnel. 

Tonnage Estimate 

Insufficient cl cYclopment of the deposit prevents any reliable cs limate 
of to nn age, hut the fol lowin g data a rc offered as indicatin g an approxima­
t ion t.o the size of the body of magnetite. 

Proved Ore: Ore incl uded within U1C volume, having as the outline of 
its top sm face the exposed margin of the deposit, as its southwest boundary, 
a 70 degrees-clippin g conlact, a nd as its bottom surfaces an inYcrlccl gable, 
the axis of which is th e horizontal centre line of exposed ore in the tunnel. 
This volu me is consiclcrecl as two pyramids, base to hase, with heights of 
60 feet to thr northwest and soulhrast extremiti es of the magnet ite exposure, 
the area of the base being lhat of the magnetite shown in the crosR-sect ion 
through the t unn el. 2,000 (area of srction in squa re feet) X 60 (bright in 
feet) ...;- 3 (fo r volume of pyramid) X 2 (number of pyramid'i) ...;- 8 (cubic 
feet per 1 on ) = 10,000 tons. 

Probable Ore: Ore contain ed within the volume of an irregu la r prism 
\\·i th a dip of 60 degrees to 70 degrees, whose base is on lh c tunnel level 
\Yi th an area equal to the area of exposure of magnclilc on the surface , le s 
the figure;i fo r proved ore given above. 6, 100 (sq uarc feet, a rea of base) 
X 26 (average heigh t) ...;- 8 (cubic feet per ton) = Hl ,825 tons. Hl,825-
10,000 (proved ore) = 9,825 tons of probable ore. 

Possible Ore: lt is ou t of the question to give any worth-while estimate 
of possible orr. It might be slated , hO\rnvcr, that fo r every 100 feet of 
depth \\·ith the a rea of present rxposurc of magnet ite (G, 100 sq uare feet) 
t here \Yould be an aclclili onal 76,250 tons. This figme, or any extension 
verlicall>·, is considered as high ly speculative. 

i · alue of Sirdar Deposit 

Considered as a sin gle isolated occurrence this deposit is of no economic 
value. It is more reasonable, however, to Yicw the Sirclar deposit as one 
of a group of magnetite bodies situated along Bugaboo creek and to esti­
malc its Yaluc from t his standpoint (See page ] 77). 
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(46 e) Little Bobs and Baden Powell Claims 
(See Figure 30) 

GEOLOGY 

The Little Bobs-Baden Pmvell deposit is located on the steep , north­
easterly side of a mountain sloping clown to Bugaboo creek (Figure 27). 
It is distant about 2,200 feet in a southeas terly direction from the Sirdar, 
and constitutes the most ·outheasterly of the principal deposiLs in the 
valley of Bugaboo creek. The magnetite forms a bold bluff bet\veen 
altitudes of 1,360 and 1,470 feet, on an otherwise tree-clad and drift­
covcrcd slope, and here, as elsewhere, the outlines of the depo it may be 
interpreted from t he topography. Short, scrubby t rees, und crbush, moss, 
and thin patches of drift cover the deposit in places. 

Limestone and quartz diorite are the on ly original rock types on the 
proper ty, but they arc not observed in actual con tact (See Figure 30). 
Steep limestone cliffs occur close to the mouth of t he No. 1 tunnel, 50 feet 
to the northeast of the exposed magn etite. Old blueprints of the proper ty 
(not dated) show a contact between magnetite and limeston e near the 
mouth of the lower (No. 1) tunnel, but this could not be verified because 
of the caved cond ition of the portal. Exposures of magnetite and of 
contact metamorphic limestone and quart z d iorite occur on the surface in 
a zone intermediate between the unaltered intrusive a nd the cliffs of lime­
stone. To the northwcst of the deposit the hill-side is thickly t imbered 
and covered " ·ith drift and no rock is exposed for some distance; to 
ihe southeast, the case is some\\·hat similar except that the ore-body stops, 
as far a. surface exposures are conce rned, where a narrow but sharply 
defined depression cuts obliquely across the hill-side at north 70 degrees west. 

OCCURRENCE OF THE :\IAGNETITE 

The body of magnetite, as outl in ed in exposure, is somewh at lenticular 
with a northwcsterly trend. Its lo\Yer boundary is entirely a drift contact, 
a nd there is no surface data regarding th e actual position of this bedrock 
contact except that it must be somewhere between the portals of the two 
t unnels. Its upper contact is fairly well-d efined, where it lies against the 
quartz diorite a long a lin e t rending north 40 degrees west. At a point 
directly above tunnel No. 2, th is upper contact of the magn et ite may be 
clearly seen to dip 50 degrees in to the hill or to the sou thwest . The section 
a long lin e A-B poin ts quite clearly to the conclusion t hat the deposit as a 
whole clips into the h ill, sin ce the encl of the magnetite near the face of the 
Jo. 2 t unn el is farther into the hill in a sout hwcsterly direction than the 

limit of exposure on the surface. The upper contact with t he quartz 
diorite seems to be concave towards the northeast, suggesting that the 
lode was formed in an embayment along th e boundary of the quartz 
diorite. The deposit is clearly of contact metamorphic origin, more 
closely allied to the Conqueror occurrence than to the Sirclar, since the 
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deposit is not enclosed on both sides by the int rusive. It is an a lteration 
and a replacement of lim estone by contributions of iron-bearing compounds 
from the crystallizing in t rusive; and fragments of unreplaccd limestone 
may be observed in the t unn el to be completely surrounded by magnetite. 
The magnetite m ay also be observed to occur to some exten t within shat­
tered parts of t he quartz diorite, and in some places this rock is a ltered, 
as well as t he lim estone, to a group of typical contact silicates. 

An attempt has been made to separate a mass of relative ly solid 
magnetite from an encircling zone of mixed magn etite an d highly metam­
orphosed rock. The aureole of mixed materia l contains less t han 50 per 
cent of magnetite by volume. Within t his arc isolated patches of highly 
nietamorphosed rock, either quartz diorite or limestone. They occur 
irregul arly and presumably a re t he same as tlic zo nes of sheared and 
a ltered rock enco un te red by the t unn el. 

Th e cross-section on line A-B t hrough No. 2 Lunncl illustrates t he 
structure of the deposit insofar as it can be deciphered. The section is 
constru cted from the fi eld data obtained from the ex posures a nd from 
No. 2 tunnel, combined with data taken from Lindeman' published report 
on his investigations of 1907. The course of the lower tunnel i1..; not accur­
ately known , sin ce its portal is caved; an d consequently its location on 
t he map is approximate. The dump from t he lower t unn el was examined 
carefull y and was found to consist partly of magnetite, so there is every 
reason to credit its passing through a zo ne of that min eral. R egarding 
t he geology of this tunnel Lindem an (16) states that it " had been run in 
the same direction (as K o. 2 t unn el) for 11'+ feet in to th e hill , going through 
limestone and diorile. Th e last few feet , hO\YCver, sho11· magnet ite, 
clipping in towards the hill. " 

CHARACTER OF 'l'JIE MAGNE'l'l'l'E 

::\1uch of the magnetite in this deposit is impure, mixed with metam­
orphosed rock a nd impregnated with py ri te. A large part of t he outcrop 
is rusty from the oxida tion and hydration of the pyrite. The central 
part of the deposit, howeve r, as outlined in t he figme, contains only 
small quant ities of py rite and rock. The co lour of t his part of t he exposure 
is dull black , 1Yit h a n absence of rusty stain, a nd t he magnetite is coarser 
in grain. Broken, ang ular pieces of t his magnetite show slickensidecl 
surfaccR, and t here is a bluish to ne to their black colour. The detailed 
character of this body of magnetite may best be illustrated by quoting 
from t he fie ld notes the log of the upper (No. 2) t unnel, distances reading 
from zero at t he portal: 

Feet 
0- 10: Deeompo ed rocky magnetite. 

10- H: Sand or garnet w ith 1 ittle magnetite. 
1-1-- 28: Sheared magnetite with some sulphides . 
28- 3D: Good grade m agnetite with small amount of su lphides . 
39- 47: Band or alte red silicates . 
47- 58 : Solid magnetite with considernble disseminated pyrite. 
58- 68: Good grade magnet ite . 
68- 82: Solid lenses or magnetite with considerable sulphides. Somo lenses are almost 

pure magnetite but arc short, appearing only in one wall. 
82- 100: Fairly solid magnetite. 

100--108: Sheared and mineral ized contact silicates with veins and irregular bunches of 
magnet ite . 

Therc is no informa tion availab le giving corresponding data for the 
1011·er (No. 1) tunne l. 
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DEYELOPMENT 

The deposit is developed by two t unn els, 50 feet apart ver tically, 
the one almost directly bclo"· the other, and a number of shallow open -cuts 
and strippings. The tunnels arc driven at right angles to the longest 
dimension of the exposed ore, t he upper one for a length of 108 feet, and 
the lower one for 114 feet. The portal of the latter is badly caved, making 
ent ry impossible. The old strippings arc grO\Yn over with rno ·s and 
undcrbrnsh, and many of the open-cuts arc in a caved co ndition. 

ECONOMIC CONSIDERA'l'IONS 

E x tent of D eposit 

The greatest longitudinal extent of the deposit is 320 feet and the 
greatest exposed width is 90 feet. The greatest proved depth is 150 feet 
from the highest outcrop to the level of No. 1 tunnel. The correspond ing 
figmes for the centrally outlined body of better quality magnetite a re 
200 feet, 70 feet, and 50 feet, respectively. 

Thero arc three poss ibilities for further extent of the deposit. (a) 
There is a possibility of an extension to t he northwest beyond mapped 
boundaries, but there is no evidence suggesting or disproving this, except 
the absence of exposures. (b) There seems to be very little possibility 
for an extension to the southcast, as the three mapped cxposmcs of quartz 
diorite appear to materially block the way. HmYevcr, the ore zone might 
swing more directly towards the cast and pass to the north of those expo­
sures. In this connexion a statement may be quoted from a private repo rt 
by Edwin Thomas (unclatccl but probably previous Lo HHO) that " four 
hundred feet to the east of the natmal outcrop the ore has been stripped 
and undergrowth and timber rC'movod, exposing thC' vein for a di:-;tancc 
of 75 feet in lC'ngth and 40 to 50 feet in height." No indications of this 
cxposmc could be found by the \Hiler. (c) Downward extension below 
the lower tunnel is probable for a few feet at least (to a depth equal to 
half the length of exposure), and possible to a much grcatC'r depth. 

1l nalyses 

Only two analyses of samples from t his deposit arc availab le, and 
they arc quoted herewith. They manifestly represent t he higher grade 
part of the deposit. 

Iron. ......... . . . ... ..... ..... . . . ... ............. . . . 
Insoluble . . ... . ......... . .. .. . .... . .... .. . . ..... ... . . . 
Sulphur............ . ... . ... .... . .... . ........ . 
Phosphorus ...... . ............ . 
Manganese oxide . ... .............. .. .. . . . 

A. Thomas, Edwin: from tunnel Xo. 1. 
B. Lindeman , E .: Bibliography, Xo. 16, Laken along tunne l l\o. 2. 

A B 

59·3-! 
5·93 
2·57 
0·012 
l · 14 

56·57 
8·52 
2·75 
0· 121 
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Tonnage Estimate 

Proved Ore: The only part of the deposit that can in any sense be 
classified as proved ore (developed on t hree sides) is t he double pyramid of 
magnetite, whose common base is t he triangular section shown in t he 
section on lin e A-B (Figure 30), and whose heigh ts arc represented by the 
lengths of the lin es from this section to the two opposite ends of the exposure. 
2,800 (square fe e t, a rea of t ri angular section ) X 320 (fee t, height of double 
pyramid) -7- 3 (for volume of pyramid) -7- 8 (for cubic feet per ton) = 
37,300 tons. 

Probable Ore: In cluded \\·ithin a volume outlined by the present 
slope area of cxposmc, and a depth along the dip of 60 feet (to the breasts 
of the t1rn t unnels), less the tonnage of proved ore. 13,200 (square feet, 
slope area of cxposm c) X 60 (feet, depth) -7- 8 (cubic feet per ton) -37,300 
(tons, proved ore) = 61,700 tons. 

Possible Ore: No estimate can be made, but i t might be sta ted ap­
proximately, t hat for every 100 feet of additional depth along the dip, 
below the limit of probable ore, with t he same cross-section a l area as is 
exposed, there would be in cluded 165,000 ton s. This tonnage is not 
as specul ative as the corresponding figures fo r t he Sirdar deposit. 

Value of Deposi't 

As far as can be judged from present exposure an d development, the 
Little Bobs-Baden Powell deposit is not of sufficient magnitude to become 
by itself a commercial iron min e. Its economic possibilities, however, 
shou Id be consiclcrccl in its relation to the other Bugaboo Creek deposits 
(Sec bclo11·). 
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(46 f ) General French and General Warren Claims 

M agnetite occurs on these claim. (8ee Fig m e 27), more particularly 
on the General Fren eh, a bout 1,200 feet east of the Baden Powell-Little 
Bob. deposit a nd 200 feet lower in elevation. No published or previously 
reported description of t his occmrcnce is avai lable. Present exposures 
reveal only a sma ll deposit. ·Magnetite is exposed in a stripping showing 
a bluff of ore 20 feet high a nd 15 feet wide. The deposit is bounded on 
one side by crystallin e limestone, and on t he other by a mass of fine­
graincd diorite or an clcsitc, which is in dyke form, having limestone on its 
other side. Considerable st ripping had been done years ago around t his 
occurrence, and a tunnel, now caved, had been driven in to it. No magnetite 
float was visibl e above t his exposm c. Th e magnetite is of fairly good 
quality with on ly small amounts of intermixed pyrite. 
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(46 g) General White Claim 

Along the trail leading from the main Bugaboo Creek trail to the 
Sirdar deposit, and at an elevation of about 1,5±0 feet, is a small open-cut, 
on the General White claim, exposing magnetite, occurring at the contact 
of a fine-grained diorite with crystalline limestone. The open-cut is bad ly 
caved, so that no idea can be obtained as to the width of the magnetite 
nor the trend of the deposit. The magnetite is fine-grained and slicken-
idcd, and as far as exposed is free from sulphides. It contains dissemi­

nations of greenish contact silicates and serpentine. 

Economic Considerations Relating to the Bugaboo Creek Deposits 
as a Whole 

As already intimated the belt of magnetite deposits in the Bugaboo 
Creek-Gordon Hivcr district may possess a value not attributable to any 
one of them by itself. The district in question is known to be underlain 
by a partly unroofed batholith of diorite (Beale dioritc of Clapp (17) ) 
in which arc exposed many large and small roof pendants of limestone and 
volcanic rocks of the Vancouver group. Some of these pendants are quite 
small, 'vhcrcas others arc long and narrow, exhibiting the Cordilleran trend. 
The Sirdar deposit is a complete replacement by magnetite of one of the 
small roof pendants, whereas the Conqueror and Little Bobs-Baden Powell 
masses arc replacements along one contact only of what are believed to be 
fair ly large elongated roof pendants of limestone. The areal geological 
relationship between these iron deposits cannot be deciphered on account 
of the mantle of drift and thick cover of vegetation, but a detailed geological 
map of the area covered by the Crown-oTantcd claims would assist materi­
a lly in the solution of this problem. Contact deposits by their ve ry 
nature arc freakish and sporadic in occurrence, and t hey cannot be relied 
upon to persist for very long distances either along their strike or down 
their dip, as do true veins or mineralized shear zones. But they have the 
tendency to recur at intervals both vertically and horizontally along or 
near the contact of clioritc and limesto ne. These intervals between 
deposits can only be determined by exploration. Along the so uthwcst 
slope of Bugaboo Creek valley there a re three well-exposed, partly 
developed magnetite deposits within a length of 1 milc along the Cordillcran 
trend-the Conqueror, Sirdar, and Little Bobs-Baden Powell-bc:sidcs 
numerous other smaller, isolated outcrops. To the writer' s mind, these 
deposits are manifestations of a bountiful supply of iron solutions originally 
in the crystallizing dioritc, and constitute symptoms that may lead to the 
discovery in this belt at some futme date of larger and more closely spaced 
lenses of solid magnetite. There is no conceivable geological reason why 
the tracing out of such contacts as are visible at the Conqueror and Little 
Bobs-Baden Po"·ell deposits should not reveal other occmrences of similar 
types within the above-mentioned longitudinal extent of one mile. 

This possibility constitutes, therefore, the principal item of economic 
inLcrcst in this belt of deposits at the present time. They are individually 
worth exploration if a market for the ore can be provided, but the distance 
from the coast, the comparative isolation of each deposit, and the small 
tonnage of proYccl ore that is available render the group of small immediate 
<;o nccrn in the cstablishmcnl of a new iron and steel industry. 

17135-13 

'I 
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(46 h-i) Gordon River Group, Gordon River 

LOCA'l'ION 

Th e Gordon River group of Crown-granted mineral claims is lo cated 
along bot h sides of Gordon river, and extends from the vVax claim of the 
Bugaboo Creek group in a southcastcrly downstream direction for a distance 
of about 2 miles (Figme 27). There are twelve claims in the group, named 
as fo llows, beginning with t he most northwesterly: Max, Fizz, Gold Steel, 
Fizz Fraction, Pig Iron, Puffing Billy, Thorn, Rose, Jen, Rambler, Sophia. 
They arc located along both sides of a diorite-limcstone contact that follows 
closely t he bed of Gordon river. 

The main showings, which arc on the Rose and the Thorn claims, arc 
located abou t 5 mile from the mouth of Gordon river, and can on ly be 
reached now by the same route as that described above for the Bugaboo 
Creek deposits. The old trail is impassable for this distance, so that the 
present means of access is by dug-out canoe and hack-packing. 

Gordon river flows through the centre of t his group, and where it 
traverses t he lower claims it occupies a channel filled with boulders, that is 
from 200 to 300 feet n·ide. Above the Rose claim the river flows through 
a deep box canyon that is difficult to navigate even in a canoe. The 
exposmcs of magnetite arc all close to the river, at elevations varying 
bct\\·ecn 200 and 250 feet above sea-level. The highest outcrops are only 
about 50 feet above the level of Gordon river. The banks of t he river arc 
steeply sloping, thickly wooded, and densely covered with un derbrush. 
All the areas that had been stripped and open-cut at the time of the opera­
tions arc now covered with a network of fallen timber and a very dense 
grO\dh of salal brush and salmon berry bushes, that made their mapping 
very arduous and inaccurate. 

IlISTORY AND OWNERSIJIP 

These claims were located in 1900 and 1901 and Crown-granted some 
five years later . 1\Iost of the development , including the sinking of the 
300-foot shaft, with accompanying drifting, was clone prior to 1903, under 
t he direction .of N . E. Newton, representing English interests. No \\·o:·k 
h as been clone since 1906. 

The property was controlled by t he Gordon River Iron Ore Company, 
and i now owned by the Godrnan estate, of which Edwards and Ames, 
Pacific building, Vancouver, arc the agents. 
~ ' . 

( 46 h) Rose Claim 

The magnetite deposit on th is claim is located on t he norLhcast side 
of Gordon river, and 200 feet from the bank, almost on the lin e of junction 
with the Jen claim. The exposures arc close to the bed of a small tributary 
creek. An old cable, for an aerial cage, crosses Gordon river at this 
locality, which is locally called No. 1 or Newton 's mine. 

The deposit is located in the proximity of a clioritc-limcstonc contact 
that follows up t he bed of Gordon river for about half a mile above this 
point. Wi th the limited cxposm cs in t he immediate vicinity of the deposit, 
the rock relations could not definitely be clcciphcrecl. There is diorite, 
andesitc (either a fine-grained phase of the dioritc or a member of the 
Vancouver series of volcanics), and bluish-grey finely crystallin e limestone. 
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There are two t unnels, each about 20 fee t long, showing some mag­
netite, and a shaft, now full of water, bu t said to be 300 feet deep. The 
exposures are from 20 to 40 feet above the mean water-level of Gordon 
river, so that no development by t unn elling could be carried out. 

The following data concerning the deposit a nd the geology in t he 
shaft is from the report by H erber t Carmichae l (6) in 1902, the only 
published descript ion of the occurrence . "Close t o t he camp a shaft had 
been sunk about 300 feet, on a magnet ite ou tc rop, which appeared to dip 
into t he hill. At about 100 feet down this shaft a crosscut drif t of 40 
feet had been nm to the nor th. This drif t was not examin ed. It was 
repor ted by t he foreman to be boarded up and all work had been suspend ed 
fo r t he time at this poin t, but it was stated by t he management t hat t he 
drift had been run for about 40 feet, and had cu t diagonally t hrough a bout 
18 feet of ore mixed with co un t ry rock . Simila r d rif ts had been set off at 
the 200 and 300-foot levels, simultaneously, that at t he 200-foot level 
being now in about 18 feet, and that at the 300-foot not so far. In neither 
of these dl'ifts, nor in t he shaft, was any ore visible, the rock dl'iven t hrough 
being chiefly diorite, t hough, of course, t hose d rifts had not been d riven 
far enough to strike the ore outcrop, should it cont inue to this depth at 
surface cl ip . The equipment consists of a one-drill R and air compressor, 
and a small power hoist, both operated by steam ." 

This deposit is of no commercial value. 

Bibliography 

Sec page 158 fo r fur ther cl ci ails 
6. Carmichael, H ., p . 219. 
7. Webster, A .. pp. 61-02. 
9. Anon., p p . 485-486. 

21. Drewer , \V. M. , p . l4. 
20. Li ndeman, E. , and Bo lton, L. L ., p . 6. 
22. \ \" bi tt ie r, W. H. 
16. Lindeman, E., pp. 9-10. 

( 46 i) Thorn Claim 

Magnetite is also exposed on th is claim, at a distance of 1,400 feet 
northwest of the shaft on t he R ose, and on t he same side of Gordon river. 
The showings vary from 20 to 50 feet above t he rive r, a nd extend from t he 
bank to a point about 75 feet back from it . H ere again the deposit occurs 
on a relatively flat bench, that was badly burned at one t ime, and is now 
a mass of reticulating fa llen t im ber and dense undcrbrush . R ock types 
and relations immed iately surroun d ing t he magnetite arc obscured by 
drift and vegetation, but it seems quite cer tain t hat the deposit occurs in 
the same contact zone between diori te and limestone as is fo und on the 
R ose claim. 

There arc three exposures-two smaller ones along t he edge of t he 
rock cliff overlooking t he river, a nd one larger one, uncovered by stripping 
on top of t he above-mentioned bench. The largest exposure is roughly 
t riangular in shape with side dimensions of 80, 60, and 40 feet . Its t hick­
ness and att itude could not be ascertain ed . T he smaller masses arc 
veinlike stringers in limestone. 

These showings, like t hose on t he R ose claim, arc of no economic 
value. 

17 1 35- 1 3.~ 



190 

(46 j) Other Gordon River Deposits 
Several minor deposits of magnetite have been found along and close 

to Gordon river, particularly along the lower parts of its course. Some of 
these arc found along a ridge near D cakin 's ranch about 2 miles from the 
mouth of the r iver; others are found and have been staked in t he 
vicinity of Baden creek, a tributary of Gordon river. 

None of these was suffi ciently important to \Yarrant detailed investi­
gation, as little or no " ·ork has been clone on them. They are not further 
described in this report. 

(46 k) Harris Creek Deposits 
LOCATION 

Harris creek flows in a south erly direction and enters the westerly 
flowing San Juan river about 6 miles above its mouth, or about 15 miles 
from tidewater. Three claims arc Crmrn-grantcd , numbered, 519, 520, 
and 521, and designated as fo llows: Tally Nos. 1, 2, and 3. 

The deposits are difficult of access at the present time, as sufficient 
development had never been done on them to warrant the construction of 
a trail. From the mouth of Gordon river, a logging railway crosses to San 
Juan river and leads to a logging camp at the mouth of Hanis creek. 
From this point t he claims may be reached by a 9-mile traverse over a 
dilapidated trail, trap lines, and the bouldery bed of a creek. 

The claims cover the north sid e of a steeply sloping hill at elevations 
of 1,200 to 1,900 feet above Harris creek, or 2,000 to 2,700 feet above sca­
level. The hill-side is well timbered with cedar, Douglas fir, hemlock, and 
balsam. 

HISTORY A 1 D OWNERSHIP 

The deposits were discovered previous to 1910, and were at that time 
owned by Messrs. Godman and Bentley. They have since reverted to the 
Provincial Government. 

GEOLOGY 

The country rocks arc diorite in in t rusive contact along irregular 
boundaries with crystallin e limestone. In places the lim estone was 
observed to be cut by tongues of diorite, which have here and there metam­
orphosed it to nearly solid garnet. 

OCCURRENCE OF THE MAGNETITE 

There is considerable magnetite float lying along the hill-side, and , in 
some cases, blocks of solid magnetite up to 2 or 3 feet in longest dimension 
were found. l\fao-nctitc mixed \Yith contact silicates (garnet, cpiclo te, 
etc.) and some pyrite is exposed on a face 10 feet high and 10 feet long, 
underlying limesLonc, near the southwcst encl of the boundary between 
claims 520 and 521. No body of solid magnetite in place could be found . 

The summit of the hill was followed in a n easterly and westerly direct­
ion for some distance, but the only exposures noticed were of limestone. 
Claim Ko. 521 was traversed by a series of sections, but the contacts of 
limestone and dioritc observed were all barren except for the occurrence 
noted above . 

The magncf itc found as float was dense, black, free from impurities, 
and was of a much better grade than that observed in place. 
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GENESIS 

The association of t he magneti te with garnet and epidotc in a country 
characterized by intrusive contacts of diorite with limestone, along with 
the garnctization of the. c contacts, indicates a contact metamorphic origin 
for the magnetite. It would, therefore, be expected to occur in irregular 
shaped masses of varying purity and extent at various places along such 
contacts. 

ECONOMIC CON SIDEH.ATIONS 

The deposits have no value, as they stand today. Their occurrence 
in a zone that may possibly be a continuation of t he zone of iron mineral­
ization on Bugaboo creek may, however, make them of speculative in terest, 
particularly since there is not sufficient work clone on them to show even 
their local boundaries. 

B ibliography 

Sec page 158 for further details 
14. Anon., p. 104. 

ALBERNI MINING DIVISIO 

BARKLEY SOUND AND ALBERNI CANAL 

Barkley sound , with Albcmi canal at the head of it, is one of the 
great indentations of the west coast of Vancouver island. It is 16 miles 
wide at t he en trance, about 16 miles lono-, and is roughly t riangular in 
shape. It is abundantly studded with islands, arranged for the most 
part in two groups, and t he spaces between t hem const itute the three 
main channels. Alberni canal extends inl and in a northerly direction 
for 25 miles from the head of Barkley so und , to Por t Albcrn i, a nd may be 
traversed for its entire length by sea-going vessels of deep draught . Excel­
lent anchorages may he found at very many places within the so und and t he 
canal, so that no hardships would be enco untered in the shipment of ore. 

Near Barkley sound and i ts t rib utary waterways, including Alberni 
canal, Uchucklesit harhom, an d Henderson lake, are located the follmving 
cleposi Ls of magnetite: (a) Sarita River deposit, near N umukamis bay, 
(b) Co pper or Tzartus I sland deposit, (c) Sechart Peninsula deposits, 
between Effingham and Pipestem inlets, (cl) D arby and J oan deposit at 
Smiths landing, Alberni canal , (e) D efiance group on Handy creek, 
Albcrni canal, (f ) Black Prince No. 3 and Sunshine group on Cascade 
creek, near Kildon an, Uchucklcsit harbour, and (g) Magnetic No. 1 on 
H enderson lake. 

(47 a) Sarita River Deposit 
(See Figure 31) 

LO CA TIO 

The Sarita River group of Crown-granted mineral claims is located 
along the south shore of Sarita river about one mile from its mouth, and 
consists of the following locations : Black Bear, Union, Eureka, Southern 
Cross, United, Midday, and British Pacific. As far as can be ascertained, 
the magnetite deposit occurs on t he Union and Black Bear cla ims or on 
adjoining land of the Indian Reserve, near the western end of a ridge, 
where it drops off sharply in to the valley of a small creek tributary to 
Sarita river. 
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The deposit may be best reached by ascending Sarita river in a sma ll 
boat at high tide for a distance of about one mile, to a point where a foot 
trail from t he showings reaches the shore of the river. This t rail is 600 
yards long and follows the cast bank of the small creek above mentioned 
to the base of t he bluff of magnetite where the portal of t he tmm el is 
located . Some years ago, there was a trail leading from the shore of Barkley 
sound, opposite Santa Maria island, overland to the Sarita deposit, but 
t his trail is now impassable. 

The country in which the deposit occurs is one of low, gentle slope , 
heavily timbered wit h hemlock, balsam, and spruce, the interspaces being 
thickly clothed with salal, ground hemlock, and alder. A mantle of glacial 
drift covers the bedrock, in some places only as a t hin ven eer, but in others 
to a depth of several feet. Throughou t t he extent of t he magnetite show­
ings, however, the drift docs not seem to average more t han 5 or 6 feet deep. 

The showings (See Figure 31) extend in an intermittent, crescent­
shapcd series of pits, open-cuts, trenches, and shallow shafts from the portal 
of the tunnel for 1,000 feet in an easterly direction, the convex side of the 
crescent facing t he north. At the portal of the tunnel, which is the lowest 
point on t he property, the elevation is only 30 feet (barometric) above 
sea-level; but this increases rapidly in a westerly direction up over the 
bluff of magnetite, to a plateau-like extent of ground with elevations of 
130 to 160 feet; the highest magnetite outcrop on this plateau-like surface 
being 120 feet in elevation above the portal of t he tunnel. The bluff of 
magnetite at the tunnel mouth rises vertically for 25 feet, and then the 
ground slopes up more gradually towards the west, attaining an elevation 
of 130 feet above sea-level in a lateral distance of 200 feet. There is no 
trail from t he t unnel mouth to t he other workings. 

Sarita river, which drains Sarita lake, is a fine stream of water from 
200 to 250 feet wide, and from 2 to 6 feet deep, with an average current 
of 1 t to 2 miles per hour. 

I-llS'l'ORY AND OWNERSHIP 

These deposits were staked prior to 1900 by a prospector named Logan 
who 'vas engaged by t he late William Wilson, of the firm of W. and J. 
Wilson, Government street, Victoria, B.C., and Captain John Irvine, 
who bad been manager of the Canadian Pacific Navigation Company; 
and Logan retained an interest in the claims. About 1902, it was discover­
ed that t he Sarita magnetite deposits (or part of t hem) were on an Indian 
reserve, so that a lease was taken on the property. Both the claims 
and the leased ground were bonded to Homer Swaney, of Pennsylvania, 
who was expending a great deal of money in an investigation of t he iron 
ore deposits of British Columbia, and who had recently purchased t he Iron­
dale blast furnace at Irondale, Washington , from the Puget Sound Iron 
Company. Swaney was drowned in a shipwreck near Victoria, and on 
t he settlement of his estate, t he Irondalc furnace passed to the Moore 
Investment Company, of Seattle. Later t he Moore Investment Company 
became bankrupt, and the iron deposits reverted to Wilson, Irvine, and 
Logan. Sometime afterwards, the lease was cancelled by the Indian 
Department on default of annual payments, but the mineral claims are 
owned by t he Sarita and Copper I sland P artnership, whose address is 
in care of W . Wilson, 1221 Government street, Victoria, B.C. 1 

i Memorandum from'"· M. Brewer, 1925. 



Most of t he exploration, including t he tunnel, was clone prior to 1903, 
as geological sketches of t he workings are given by Carmichael in 1902 
(6, page 215) . 

In 1922, ·w. l\I. Brewer was called upon to furnish some iron ore for 
experimental purposes under the provisions of the " Iron-Ore Supply 
Act, 1919" and he secured about 10 tons from the old clumps at the entrance 
to t he adit on this property. This ore was shipprcl to the Vancouver 
Engineering Works to be mixed with scrap iron and steel in their electric 
furnace operations. 

GEOLOGY 

The deposit occurs within a country of whi te to grey limestone, 
intruded in places by hornblende diorite of t he Beale formation. In only 
a few places arc bedding structures visible in the limestone. One of these 
is at the bottom of the winzc, 30 feet from the portal of the t unnel, where 
the stratification of t he limestone is almost horizontal ; and another is in 
the large central exposure of limestone, where indications also point to a 
general hori zontal attit ude or low angle of clip . The flatness of the bound­
aries of , evc1;al magnetite exposures in limestone also points indirectly 
to the above conclusion. 

Apart from one or two small surface exposures near the bluff at the 
western end of the deposit , no dioritc is exposed at the surface, whereas on 
the other hand, 1.hc inner 75 feet of the tunnel is in solid hornblende 
cliorite. This fact, combined with the distribution of t he two rock as 
shown on Figure 31, leads to t he inference t hat t he ridge on which t he 
deposit occurs is underlain by a boss of dioritc whose contact with the 
limestone undulates about the plane lying at n, shallow depth below t he 
surface. Garnetizcd limestone and solid masses of brown garnet occur 
in some places near the intrusive contact; in other places, silicified 
limestone with bountiful disseminations of pyrite occurs. 

OCCUHRENCE OF 'J'I-IE MAGNETITE 

Magnetite occurs in solid masses of irregular shape, mainly within 
the limestone or associated with garnetized portions of it. In the tunnel, 
t he lode is observed to occupy a position between diorite on t he east and 
limestone on the west, and to have similar relations to those rocks as were 
exhibited by the magnetite deposits of Bugaboo creek. In no other 
part of the property is it seen in contact with diorite, but the presence 
within the magnetite of residual fragments of limestone, together with 
its occurrence in irregular-shaped masses in association with t he character­
istic contact silicates brands t he lode as a contact deposit. 

The irregular structure of the deposit may be illustrated by t he follow­
ing observed facts: (a) A few feet southwcst of t he portal of the tunnel, 
the magnetite is in sharp contact wit h a mass of limestone, t he contact 
dipping to the north east under the magnetite; (b) within the tunnel, the 
contact of dioritc and magnetite dips southcasterly with t he diorite on 
top of magnetite; (c) the innermost 30 feet of t he tunnel is in diorite, 
but 75 feet above t his on the surface is a stripping and open-cu t exposing 
magnetite mixed with limestone, but no diorite; (cl) t he section on line 
E-F (Figure 31), shows a thickness of about 10 feet of magnetite lying 
with a nearly fiat contact on top of limestone and its contact metamor­
phosed phase. 
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The accompanying figure shows a belt of mao-nctite exposures in open­
cuts, strippings, and a shallow shaft for a total length of 920 feet, but t hese 
arc separated by intervals of drift varying in widt h from 25 t o 180 feet . 
These art ificial exposures show no relationship between magnetite and 
rock , nor between diorite and limestone. Since many of these are merely 
strippings, t hey afford very little information other t han the surface 
extent of t he magnetite, except in t he case of one long trench " ·here an 
ore layer may be observed t o dip 65 degrees t o t he sout hwcst. A marked 
impression is created t hat t hese exposures have little relationship t o one 
another and t hat t hey are ent irely unconnected. They seem to be t he 
exposed parts of a series of irregular-shaped masses of magnetite whose 
principal extent is nearly horizontal rather t han vert ical. 

An attempt has been made on Figure 31 to separate exposures of 
nearly solid magnetite from other areas characterized by magnetite bunches 
and stringers in limestone. 

CHARACTER OF THE MAGNETITE 

The magnetite in t he bluff at t he west encl of t he property, and wit hin 
t he t unnel, is a medium-grained, hard, dull black variety containing only 
a very small amount of visible sulphides. It is also to a large extent free 
from inclusions of silicates, but contains fragments of unreplaced limestone. 
T o" ·ards t he east end of t he showings, more pyrite is found in t he magnetite , 
and t here is a greater mixt ure with bunches of silicates. This may be 
clue to t he fact t hat in t his part of the zone t he individual inasses of magne­
t ite are smaller t han towards t he west. 

ORIG I r OF T HE DE P OSIT 

The depo it is undoubtedly a part ial replacement of a limestone 
inclusion or elongated roof pendant in t he Beale diorite . The localization 
of t he magnetite in t he t unnel between cliorite and limestone, as well as 
t he development of t he typical contact lime-alumina silicates, and t he 
sporadic nature of t he individual showings, prove the replacement t o have 
t aken place under contact metamorphic conditions. 

EC ONOMIC CONSID ERATIONS 

Extent of Deposit 

Exposures occur at intervals for a distance of 920 feet, b ut at no poin t 
except a t the por tal of the tunn el is a greater width than 40 feet of solid 
magnetite exposed . In t he bluff at t he west end of t he deposit t here is 
a width of about 60 feet of solid ore with an additional 20 or 30 feet of 
mixed limeston e and magnetite . In all of t hese cases it is impossible 
to determin e t he direction , and consequent ly the amount of t rue width. 
Above t he portal of t he t unnel, t here is cont inuously exposed a vert ical 
height of 40 feet of magnetite; but wit h the except ion of t his and a 10-foot 
depth in t he shallow shaft a t the cast end of t he property, t he greatest 
exposed depth is not over 2 or 3 feet . 
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Development 

One tunnel, 295 feet Jong, at the level of the lowest exposure, a 10-foot 
shaft, about a dozen open-cuts, strippings, and trenches showing magnetite, 
and many others that do not, constitute the entire development of the 
deposit. The tunnel level exposes magnetite at a depth of 120 feet below 
the highest sm face exposure. From a mining standpoint the deposit is 
handicapped by being located so close to sea-level as to prohibit much 
development by tunnelling methods. 

Analyses 

There are many analyses available in private reports and published 
literature, and these are here quoted for what they are worth. l\Iost of 
them are taken from the bluff of magnetite at t he west end or from the 
magnetite 1rithin the t unnel. It is reasonable to expect that surface 
leachin g may have removed sulphur from this part of the deposit, making 
the analyse. quoted lower in sulphur t han the ave rage for the deposit. 
No sampling was undertaken by t he writer. 

A B c D E F G H J K 
---------------------------

I ron .. 64·3 59·82 57·60 57·84 60·50 60·12 60·89 63·7 63 ·8 52·4 
Insoluble .... 3·69 . . .... ....... . 3·8l 
Silica ....... 5 ·59 6·00 6·70 2·94 3·40 3·85 4·2 4 ·6 
Sulphur ..... 1·68 4 ·85 2 ·41 0·44 0· 10 0·76 0·3 0·55 0·2 
Phosphorus. 0·009 0 ·024 0·023 0·013 0·006 0·016 0 · 00~ Trace Trace Trace 
]\[anganese .. 0·44 .. ·· ···· ·· 
Titanium .. . .. ... Trace 0·05 0·01 Nil Kil .. ········ Nil 

A. d'I nvilliers, E . V.: private report, 1900; large general sample a long the face of main bluff 
for 87 feet, as well as from loose ore blown out in blasting. 

B. Winchell, I-I. V.: private report, 1902; said to represent an average sample of the bl uff 
deposit. 

C. Di tto , 5-foot sample in tu nnel. 
D. Ditto, 6-foot sample in winze in tunnel. 
E. Di tto, sample from ore pi le, mouth of t unnel. 
F. Ditto, sample from la rge open-cut, 300 feet west of tunnel. 
C:. Lindeman, E. : Bibliography, No. 16, average sam ple of ore pile. 
I-I. Carmichael, I-I.: Bibliography, No . 6, sample from ore pile . 
.T. Brewer, W. J\f .: Bibliography, Ko . 21, sample from ore pile . 
}{. Brewer, W. ]\[.:Ann. Rept .• Minister of Mines, 1922, p. 226, average sample from shipment 

of 10 tons. 

These nine samples, taken by five different engineers, from diffe rent 
parts of the deposit, reveal a remarkably uniform grade and a very high 
desirable tenor of ore. It is safe to say t hat the Sarita deposit as a whole 
contains, as far as present exploration goes, the highest grade of magnetite 
encountered along the west coast of Yancouver island. 

Tonnage Estimate 

Lack of information concerning the structure of this deposit renders 
futile any attempt at tonnage estimates. However, one might conservat­
ively say that about 30,000 tons of probable ore occurs in t he bluff near t he 
portal of the t unnel, but this quantity would be of much lower grade than 
the analyses quoted above. Of t his amount, about 5,000 tons may be con­
sidered as positive or proved ore. Approximately 400 tons of magnetite 
arc in the t wo ore piles, which 'vould in crea c the positive ore tonnage to 
5,400. 

No estimate of possible ore could be made without a knowledge of the 
structural geology of the deposit. 
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Value of the Deposit 

This deposit has little or no value as an immediate source of iron ore. 
Considerable underground development a well as diamond drilling would 
require to be accomplished to determine its extent and value, but such an 
expenditure would not be warranted until such time as other larger deposits 
might have furnished the necessary supply of magnetite for the inception 
of an iron industry. 

In spite of its small positive value as an iron ore produ cer, the Sarita 
River deposit has one or two interesting points of potential value. (a) It 
is possible that the ten or twelve small surface exposures are outcrops of bodies 
of magnetite, which , although they may not extend to any great depth, 
may spread laterally in nearly flat tabular or lenticular shapes. (b) There 
are other exposures of magnetite, in places mixed with pyrite and pyrrho­
tite, several hundred feet to the cast, extending to where this east-west 
ridge meets Sarita river. Brewer (21) reports somewhere to the cast, 
"an occurrence of magnetite on the cast bank of a swampy creek that 
crosscut t he same ridge. An open-cut 10 feet deep by 120 
feet long has been made across a part of the ridge, exposing dioritc on the 
south side, next magnetite 62 feet \vicl e, then crystalline limestone 12 feet 
wide, then magnetite 45 feet wide, to limestone wall. In t his depo sit 
the magnetite is good grade." This locality could not be found during 
the investigation in 192-!. (c) The Sarita River, Copper Island, and Sechart 
Peninsula dcpo its lie at intervals of 4 and 9 miles along a straight line 
having the Cordillcran trend. It is in teresting to speculate as to whether 
other deposits might occur along this same line, but it is more than prnbable 
that no single zone of mineralization extends for that distance of 13 miles 
across Barkley sound. 

Bibliography 

Sec page 158 for furth er details 

5. Kimball , J .P., pp. 25-26. 
6. Carmichael, H., pp. 215-217. 

10. Lindeman, E., pp. 12-13. 
17. Clapp , C. H., p. 190. 
20. Lindem an, E., and Bolton , L. L., pp. 10-11. 
21. Brewer, \\'. l\'f ., pp . 16-18. 
22. \\"bittier , W. H . 
29. Ann. Hept. , 1900, p. 920. 

Ann. Rept., 1901 , p. 1096. 
Ann. R.ept., 1902, pp. 224-225. 

(47 b) Copper Island Deposit 

(See Figures 32, 33, and 34) 

LOCA'l'ION 

Copper island, al o called Tzartoos or Tzartus island , is the lar,'!:cs t 
of a chain of islands separating the middle and eastern channels of Barkley 
sound. It is about 5 miles long in a northeasterly direction, and 2 miles 
"·jde, and rises quite steeply along its southeast side to an elevation of 
nearly 1,000 feet in less than half a mile from the shore. The magnetite 
deposit is located along t his southcastern slope, extending to the top of 
the ridge, and seems to have its principal exposm es on the Mountain 
claim. The remaining claims of the group, all of which are Crown-granted, 
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arc called Barclay, Clifton, Charmer, Pilo t, Rainbow, and Sunbeam . 
There is no t rail to t he showings, t he old trail having been completely 
obliterated ; but they can be most readily reached from the small bay on 
the north side of Clifton point from which t hey a rc distant 1,800 feet 
in an horizontal line. 

It is interesting to note that a lin e clrmvn from t he Sarita River deposit 
to the Crown Prince deposit on Sechar t peninsula passes almost directly 
over the )fountain claim of the Copper I sland group, and such a line is 
parallel to the Cordilleran trend of the rock formations of Yancouver island. 

Th e lower parts of Copper island arc thickly timbered with hemlock , 
spruce, and cedar, but the knoll- Imped top was burnt over several years 
ago and part of it is now mantled with dense second growth of hemlock 
and abun dant salal brnsh. Th e exposures of magnetite occur principa lly 
in t he bmnt-ovcr part, between 650 an d 800 feet in elevation ; and rock 
cxposmcs are abun dant. The topography of t he island is favourable to t he 
exploration of the deposit , sin ce a depth of nearly 800 feet below the highest 
outcrop could be obtain ed by means of a tunnel less than 2,000 feet long. 

0 
SW 

0 10 o' z oo' 3000' 
Scales or reet approx imate 

~~ I•', I: I I 
TufF L/mestone 

Geolog/cal Sur vt;v, Canada. 

i'"--i~\ 
D/orde 

NE 
4000' 

FigurE 32. Idealized section through Copper island. The magnetite (solid black) replacing bed s 
of t uff close to underlying in trus ive body of dioritc. 

HISTORY AND OWNERSHIP 

The claims were originally staked in 1894 and Crown-gran tee! about 
1900. All the explorat ion and development were accomplished prior to 
1902, as described in detail by Carmichael (6, page 218) in his govern­
m ent report, and by H. V. Winchell in a private report in 1902. 

The claims are now registered in the name of the Sarita and Copper 
I sland Mining Partnership, 1221 Government street, Victoria, B.C. 

~ GEOLOGY 

1 On Copper island are exposed a series of intcrbedded limestone, 
andesitc , and andesitic tuff of the Vancouver group, int rnded by Beale 
diorite, which is in turn cut by granodiorite. From Clifton point north­
ward for about one mile the andcsitc and tuff members, cut by sill-like 
masses of dioritc, occur prominently with general northeaster!); clips, 
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beyond which limestone beds of varying thickness arc intcrlaycd with 
tuffaccous members. The so u t hcrn and western parts of the island are 
underlain principally by the two intrnsive rocks above mentioned. Striking 
north westerly from Clifton po· nt into the heart of the island is a promincn t 
contact between clioritc and ndesitic tuffs; and it is along this contact 
that the magnetite deposit i ituatcd. The interpretation of the structure 
in the vicinity of this contact is given in the idealized section, Figure 31, 
where it is shown to be of an undulating character plunging to the north 
with varying clip, lying top of which are similarly clipping bed. of 
anclcsitic tuff. This stru ure is slightly compl icatcd by apophyses of 
the cliorite cutting the sacliments, and by dykes of granocliorite intruding 
all the othe r rocks. Nt!' limestone was obse rved in the area immediately 
about the magn etite deposit, and there were no eviden ces of its metamor­
phosed equivalents. 

The cliorite-tuff contact may be observed to clip 25 degrees to 30 
degrees northeasterly on the 1\Iountain claim at the summit of the island, 
and the tuffs in the same locality have about the same clip. This contact 
steepens to 50 degrees along the water' s edge, some little distance to the 
north, thus giving a clean-cut picture of an intrnsion of cliorite that has 
only recently been unroofccl. 

Replacement of the tuff by garnet, epiclote, and chcrty quartz with , in 
large measure, the preservation of the original bedding sLru cture, has 
taken place close to the diorite contact, and shallow roof-pendants of replaced 
and unreplacecl tuff occur near the top of the island between small cupola­
like masses and dykes of cliorite and granodiorite. 

OCCURRENCE OF THE MAGNETITE 

Magnetite occurs, along with garnet and epidote, as a replacement of 
some of the beds of tuff close to their contact with clioritc (See Figure 33) . 
In some cases the bedding of the tuff is preserved and is emphasized by the 
occurrence of thin bands of magnetite (t to 4 inches thick) in contact with 
thin bands of b rO\vn garnet or of quartz and cpiclotc. The individual 
magnetite bands consist of a series of closely spaced, flattened, somewhat 
irregular lenses up to 2 or 3 feet in length, having the general clip of the 
tuffaccous rocks. Between the flattened lenses occur various mixtures of 
the silicates, mostly andraclite and grossularitc. The structure of the 
deposit, therefore, is controlled by, and is a function of, the atlitude of 
the clipping sedimentary series. 

The tuff and its metamorphosed and mineralized products may be 
subdivided into separate bodies of relatively pure magnetite, various 
mixtures of garnet and magnetite, garnctizcd tuff, and unallcred tuff (8ee 
Figures 33 an cl 34). The contacts are gradation al. V er:v Ii tll c solid mag­
netite is present, since most of it is not only interbeclclecl , as described 
above, with silicate layers, but is itself h ighly impregnated wiLh garnet. 
The principal bodies of nearly solid magnetite are developed along the 
sides of t hree large open-cuts (See F igmc 33), where a blanket-shaped 
deposit of magnetite with a maximum thickness of 10 feet occupies a dip 
slope, and can be seen to be a replacement of a thinly-bedded rock series. 

The open-cuts and the tunnels in each case penetrated the foot-wall of 
the magnetite zone, since they were d riven in a direction opposed to the 
dip. The sheeted dipping structure can be plainly seen on the sides of the 
southernmost open-cut c. 
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Several small faults were observed within the mineralized tuffaceous 
rocks, as well as small dykes of granodiorite and fine-grained cliorite. 

CHARACTER OF THE MAGNE'l'ITE 

Very little solid magnetite was observed. Within the individual flat 
lenses, as well as within the 10-foot thick, blanket-shaped mass just men­
tioned, the magnetite contains considerable fine-grained brown garnet; 
and this mixture is excellently exhibited by specimens from the two main 
dumps. The magnetite of this mixture is dense, fine-grained, hard, and 
lustrous, and is in many places impregnated with some pyrite and chalco­
pyrite. 

ORIGIN OF 'l'IIE DEPOSIT 

Thi deposit is believed to have been formed as a contact metamorphic 
development in a series of thinly-bedded tuffs, under the influence of 
intrusive hornblende diorite; and the structure and details of its occurrence 
are so conspicuous that it is the type example of this group of deposits of 
which other representatives arc the Crown Prince, Bald Eagle, etc. The 
origin of the flattened lenticular shapes in which the magnetite is found 
in the thinly intcrbanded strnctures previously described has not been 
solved, but whatever the solution may be, it will have to take account of 
the fact that, during their formation, the original stratification of the tuffs 
was preserved. Replacement and alteration of the material of the tuffs 
by thermal solutions or gaseous emanations from the cooling diorite seem 
to afford a plausible explanation, but this was not investigated in further 
detail. 

ECONOMIC CONSIDERATIONS 

Extent of Deposit 

The iron mineralization extends for about 560 feet along the strike of 
the tuff beds in a northwcsterly- outheasterly direction (Figure 33). 
Another exposure some distance to the nortlw,rest was observed where a 
small open-cut and tunnel penetrated a zone of mixed magnetite, garnet, 
and epidote, and taking this into consideration, the total longitudinal 
extent of mineralization might be in the neighbourhood of 900 feet. i\Iag­
netite is also exposed at intervals clown the undulating clip slope from the 
summit of the island at 800 feet to the mouth of the northernmost open­
cut (Figure 34), at 655 feet, a vertical distance of 145 feet. Continuations 
along the strike, clown the clip and vertically, beyond the above-mentioned 
figures , can only be surmised from a realization of the strncture as revealed 
in the idealized cross-section (Figure 32). It is interesting to observe that 
at Clifton point 1,760 feet horizontally in a southeasterly direction from 
the large open-cuts, and 650 feet lower in elevation, along the same contact, 
pyrite and pyrrhotite with very little magnetite occur in the tuffs. 

Theoretically, the only limit to the extent of the iron mineralization 
on Copper island is the extent of the cliorite-tuff contact, but, since freakish­
ness is a leading trait of these contact deposits, only that amount of ore can 
be reckoned on that is actually observed. 
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Development 

The deposit is developed chiefly by two open-cuts and by one tunnel 
with an open-cut approach. These are respectively 20, 70, and 140 feet in 
length, but as they all penetrate into the foot-wall and so disregard the 
structure of the deposit, they have not succeeded in developing any note­
worthy body of ore. Two shallow shafts, now full of water, were found 
near the entrances of two of the open-cuts, but previous reports indicate 
that these encountered country rock at their bottom. Several small open­
cuts, pits, and shafts were observed on the summit of the hill above the 
780-foot contour, but these added nothing to the development of the deposit. 

Analyses 

A few analyses are available, and are here recorded for what they 
may be worth. They represent samples that have been taken, without 
doubt, from the higher grade part of t he deposit. 

A B c D E F G H J 
-------!----------------------------

Iron .. . . ... ... 62 ·65 58·8 48·51 54·33 50·97 40·24 52·09 56·2 50·4 
Phosphorus . . 0·035 0·049 0 ·058 0·049 0·098 0·028 0·025 nil 0·053 
Silica ........... . .. 6 ·24 9· 13 14·78 9·44 13·0 21 ·90 17·0 18·6 
Sulphur ...... ....... ········ l ·41 1·51 2·22 0·51 0·230 1·3 0·3 
Manganese. ....... ........ 0·24 .. ··· ····· . ....... 
Titanium. . . . . . . . . ······ · ....... nil nil nil nil ..... ........ trace 
Insoluble ... .. . ..... . ... . ... · · · ·· ··· ........ 16·52 . ... . ... ........ 

A. d 'Invilliers, E. D.: private report, 1900, general sample from "float, boulders, and seams 
in t l1e rock mass." 

B. Ditto, from small tunnel and open-cut northwest of map-area. "Genera l sample of this ore 
pile and from both sides of tunnel, cut, and outcrop above t unnel. " 

C. Winchell, H. V.: private report, 1902, "Analys is of average sample of ore." 
D. Ditto, "south cut east encl of workings." 
E. Ditto, "ore pipe, mouth of tunnel." 
F. Ditto, "outcrop, pinnacle of island." 
G. Lindeman, K: Bibliography, No. 16, "average sample of ore pile." 
H. Brewer, W. M.: Bibliography, No. 21, "sample of solid magnetite ." 
J. Carmichael, H.: Bibliography, Ko. 6, "average sample of the ore on the clump." 

All of these analyses confirm the statements contained in this report 
regarding the comparatively low grade of the Copper Island magnetite. 

Tonnage Estimate 

Since no body of ore of commercial grade is known to occur on this 
property, a tonnage estimate of the mixed magnetite and garnet is not 
considered worth while. The material of this deposit would have to be 
beneficiated before any of it could be shipped. 

There are about 100 tons of the best grade of magnetite piled on the 
dumps at the mouths of the three larger open-cuts. 

Value of the Deposit 

The deposit is of no value as an immediate source of iron ore, and 
offers very few indications of potential value. It is placed, therefore, in 
the group of deposits of no value. 
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(48) Sechart Peninsula Deposits 

LO CATION 

Sechart peninsula is t he most prominent proj ection into Barkley 
sound, and, together with t he group of islands to the south of it, it separated 
the western and middle channels. It is almost entirely enclosed by Pipe­
stem inlet on the north, t he western channel on the sout h , and Effingham 
inlet on the east. In t he heart of the peninsula rise the peaks of Broughton 
range to an alti t ude of 3,000 feet, and on the southern slopes of t his range 
at elevations varying between 700 and 1,000 feet and distances of 1 to 3 
miles from the shore are the group of deposits now to be described. 

HISTORY AND OWNERSHIP 

" During the early nineties Captain Anderson located several mineral 
claims because of the occurrences of magnetite, some of which he sold 
during 1901 to t he Pacifi c Steel Company, Washington state, and others 
to the Tacoma Steel Company, of the same state. The claims were later 
Crown-granted as lots numbered 456, 457, 458, 459, 374, 392, 695, and 696, 
an d at present are assessed to t he following owners: 

"Lot Ko. 456, Crown Prince claim, to the estate of the late Homer Swaney. 
" Lot No. 457, Victoria claim, to the estate of t he late W. H. Flett. 
"Lot No. 458, Old Ireland claim, to the estate of the late W. H. F lett. 
"Lot No. 459, Bald Eagle claim , to t he Tacoma Steel Company. 
"Lot No. 374, Iron Ch ief claim , to the Tacoma Steel Company. 
"Lot No. 392, Standard No. 6 claim, to t h e Tacoma Steel Company . 
"Lot No. 695, Lord of t he I sles No. 4 claim, to t he Tacoma Steel Company. 
"Lot No. 696, Emily R. claim, to the Tacoma Steel Company." (21, pages 24-25). 

The ·w cstcm Steel claim of the original series was relocated in 1902 
as the Iron Chief of the above list. It has now reverted to the Crown. 

The principal showings are on the Crown Prince, Lord of the Isles 
No. 4, Bald Eagle, a nd ·w estern Steel (Iron Chief) claims, and most of 
the development on t hese showings was don e prior to 1903, as it is described 
with a geological sketch of the Crown Prince t unnel by Carmichael in 
1902 (6, pages 211-212). 

17135-14} 



206 

(48 a) Crown Prince Deposit 
(See Figure 35) 

LOCA'l'ION 

The Crown Prince mineral claim is near the eastem extremity of 
t he group, and lies on the eastem slope of BrnughtO'n range, overlooking 
t he mouth of Effingham inlet, from which it is distant one mile as the 
crow fli es. The deposit may be reached by a fair trail leading from Sechar t 
whaling station, on the south.west side of the peninsula, in a northcastcrly 
direction for 2 miles to a cabin on Lord of the I sles claim. After this point 
the fr.ail is obliterated, but may be located again after travelling about 
2,000 feet in a nor theasterly direction through t hick underbrush. The 
old trai l connecting t his deposit with the others to t he west has been 
obliterated by forest fires and underbrush, which have made t he inter­
vening country impossible of investigation. 

The country covered by t he Crown Prin ce claim slopes r ather steeply 
to the ea. t and southeast down to a timber-covered bench below t he 
workings, from which a gradual slope leads clown to t idewater in t he 
protected channel between Jarrow island and the shore. In t he vicinity 
of the showings, t he altitude varies from 750 to 900 feet. Much of t he 
t imber has been fe lled, and in consequence a very dense growth of unclcr­
brnsh and small evergreens has sprung up rendering travelling most diffi­
cult . Below t he claim, t he co untry is well timbered 'vith hemlock, cedar, 
balsam, a nd some spru ce; while above the principal showing a hummock 
reachin g 1,130 feet in elevation, and well timbered, stands out in relief 
against t he burn t-over higher slopes of Broughton range. 

GEOLOGY 

The shorelin es of Sechart peninsula and adj acent islands show almost 
cont inuous exposures of Beale homblcncle dioritc, with a few roof pendants 
of crystallin e limestone, and andcsitic volcanics of the Vancouver group. 
On Narro" ·s islan d, l ! miles due cast of the Crown Prin ce deposit, t he 
diorite is traversed by an in t rusive mass of granocliorite, simila r to that 
occurring in other parts of Barkley sound. 1 

Around the deposit, however, only t wo exposures of int rusive rocks 
occur, both of granite and both of very small size. Most of the count ry 
rock exposed is a fine to mcclium-grainccl, banded, silicificcl anclesitic 
tuff (of the Vancouver series), whose limited exposures point to a n cast­
west strike and a varying nor therly dip. Thi t uff is traversed in places 
by narrow dykes of fine-grained granite or quar tz monzonitc, a nd under 
i.he microscope t hin sections of this tuff show an abund ance of tiny vein­
like stringers and bunchc of quartz monzonitc, giving the general effect 
of feldspathization of t he rock. Th e most northwestcrly exposure of 
tuff in t he area of Figure 35 occurs along a sout herly facing cliff and shows 
a marked banding a nd crystallinity, causing the rock to resemble a biotitc 
gneiss. It is probable that th is stru cture and texture is given to the tuff 
by the li t-par-li t inj ection of t hin intrusive sills of the same origin as t he 
fe lclspathization just mentioned. 

No hornblende diori tc, elsewhere so widespread, was observed on 
the claim, and no in trusive contact of any importance was encountered . 
Limestone docs no t occur, or at least is no t exposed. 

1 Observations made from yet unpublished geologi ea! maps of west coast of Vancouver island, by V. Dolmage. 
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OCCURRENCE OF MAGNE'l'I'l'E 

The magn et ite occurn as an irregular a nd spotty replacement of t he 
t uff beds, associa ted with considerab le garnet a nd metamorphosed t uff. 
No evidence was obtained that wou ld indicate t hat limestone was t he 
host rock, although minor amounts of calcite occu r in places with the 
magnetite and the garnet. 

The belt of mineralization cu ts obliquely in a northwest direction 
across the steep slope of t he ridge, and t he exposures a rc too few and 
generally too isolated to afford sufficicn t data for a clctailccl descript ion or 
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Figure 35. )fngnetitc deposits, C rmrn Prince cla im, Scchar t peninsula, Barkley sound, Vancouver 
island, B.C. Contour interval, 20 feet. 

interpretat ion of t he occmrencc. As mentioned above the bedded t uffs 
appear to strike nearly ea. t a nd west, and clip into t he hill ; in two 
places the same bccldi rig structure is preserved in t he magnetite-garnet 
com plex, " ·ith , in one case, a dip of 20 degrees, and in the other 70 degrees, 
to the north. On the top of t he bluff of m ixed magnetite and rock, just 
above t he portal of t he tu nn el, this bedded or banded st ructure 
is again prominent with individual layers up to one foot thick clipping to 
the nort h. Within t he tunnel, no data were obtained t hat would tend to 
elucidate t he stru ctm c of the deposit. 
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Both tabular and irregular-shaped masses of relatively solid magnetite 
are exposed, one in an isolated exposure, three others as tabular bodies 
associated with garnetizcd, metamorphosed t uff, and irregularly mixed 
·garnet and tuff, and one other, at the northwest extremity of the area, in 
contact 'vith a small , isolated exposme of granite. The hrgc::;t of these 
masses is east of the tunnel and it is 20 feet in wid th and 30 feet long in an 
uphill direcLion. The tunnel also shows three small masses of nearly 
solid magnetite, but these, also, are too small to be of any importance. 

J\Iost of the magnetite on the Crown Prince claim occurs interbcddecl 
or irregularly mixed with garnet or metamorphosed tuff in a ratio by volume 
roughly estimated as 50 to 50. 

CIIARACTER OF ·rnE l\IA GNETI'l'E 

Outside of the five small areas mapped as solid magnetite, where t he 
magnetite is fine-grained, hard, blocky, and quite pu re, most of the show­
ings on this property consist of intimately mixed magnetite and ganguc. 
Most of this ganguc consists of silicates, such as garnet, cpidotc, and the 
altered silicates of the tuff, with ve ry little free quartz. The bedded 
strnctme of much of the magnetite would seriously interfere with its 
commercial extraction, as t he individual layers arc usually not over one 
foot thick, and in most cases less than that. 

Three grades are present: (a) magnetite, including those bodies con­
taining about 70 per cent by volume of magnetite; (b) magnetite mixed 
with rock in an approximate 50 : 50 ratio; and (c) contact metamo rphosed 
rock, including contact silicates with impregnations, lenses, and small 
bunches of magnetite, not over 20 per cent by volume. The contacts 
between these different grades arc, of course, gradational. 

ORIGIN OF TUE DEPOSIT 

The deposit is believed to have originated by replacement of the 
series of bedded tuffs under the influence of an intrusive magma, whose 
outcrops as observed on the Crown Prince claim are extremely limited. 
The deposit is very similar in structure and mineralogy to the one on 
Copper island , where the intrusive and the contact metamorphic nature 
of the deposit arc plainly evident. 

Granite or monzonite underlies quite a large area extending from the 
exposures on the Bald Eagle claim in a northcasterly direction at least as 
far as a point 600 feet southwcst of the southwcst corner of the Lord of 
the I sles No. 4 claim. ·whether this intrusive is the same as that found 
in the hvo small exposures and in the small dykes and vcinlcts on the 
Crown Prince claim has not been determined ; but judging from a com­
parative sLudy of the various deposits of magnetite alon g the coast, the 
writer feels in clin ed to suggest that here again the iron mineralization is 
clue to the intrusion of diorite , so extensively exposed along the shores of 
Scchart peninsula, and that the more acidic monzonitic or graniLic intru­
sives exposed on the claims arc subsequent invasions, dykes from which 
in some cases cut the magnetite. 
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ECONO:\UC CONSIDERATIO NS 

E xtent of Deposit 

The outcrops of magnetite, and magnetite mixed with rock, occur at 
intervals through a northwest-southeast distance of 700 feet, and are 
separated from each other by areas of drift from 20 to 280 feet in width. 
The outcrops occur throughout a vertical range of 150 feet. Litt le may 
be said of the extent of the mineralization beyo nd these limi ts, since the 
country is covered by glacial drift and timber; but in estimating the 
possible extent of t he various bodies of magnetite examined, the folio wing 
topographic fact was made use of, namely, that where solid bodies of 
magnetite were cut by t he present topography, they were found to stand 
somewhat in relief above the general slope, as a hummock or a bump. 
Such relief featmes were not observed along th~ con~inuation of the line 
of magnelite exposm es in this claim. However, it is not fair to assume 
that all the individ ual or separated bodies of magnetite on the claim 
·should extend upwards to t he surfa ce. 

Development 

One tunnel, 125 feet long, with a side drift 50 feet long from it , three 
open-cuts, and several strippings are all the development seen on the 
claim at the present t ime. 

Analyses 

The following analyses seem to give a fair idea of t he grade of the 
deposit: 

A B c D E F G H J 
------------

Iron ....... . . . ..... 35·33 53· 49 2·!·77 37 ·6·1 26·97 48·4 48·06 56·6 55 ·6 
Phosphorus ..... 0·020 O·OOG 0· 031 0·020 0·020 trace 0·006 nil t race 
Manganese .. . . 0 ·20 ...... ........ ... .. ······ · · 
Silica .. . ...... 19·86 10· 12 25·48 19·5-1 2·HB 19·0 17 ·6 
Insoluble ..... 8·98 23·22 .... ·· · · · ··· Sulphur .. ... 0·8·1 l ·05 0 ·46 0·55 1· 34 0·7 0·623 0 ·72 0·4 
Titan iu m .. trace nil trace 0·02 O·O.\ trace 

A. Winchell, II. V.: private report, 1902, analysis of average sample from the deposit. 
B. Ditto, face of tu nnel , 100 feet from mouth, all in one. 
C. Ditto, s ides of tunnel, 70 feet from mouth. 
D . Ditto , sides of tu nnel, 30 feet into dri ft. 
E. Ditto, s ides of tunnel 70 feet into drift . 
F. Carmich ael, H .: Bibliography, No. 6, sample not described . 
G . Lindeman, E.: Bibliography, No. 16, ayerage sample of o re on dump . 
H . Brewer, \V. M.: Bibliography, No. 21, average sample across t he face. 
J . Ditto , average sample taken a long 28 feet on the left side of the branch aclit. 

These samples, taken by both government and private mining engineers, 
reveal a wide variation in the grade of t he ore from a very rocky, impure 
grade to fairly solid magnetite. Very little of the material represented 
by the above analyses could be shipped without beneficiation. 

Tonnage E stimate 

It is impossible with t he available data to make any estimate of 
reserves, proved, probable, or possible. 
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Value of the Deposit 

This deposit is one of the largest seen, in respect of the longitudinal 
extent of exposures, bu t in view of the isolation of the various outcrops, 
and the general low grade of the ore, the deposit is of no value a an im­
mediate source of iron ore. 

Bibliography 

See page 158 for fur ther details 
5. Kimba ll , J.P ., pp. 16, 25. 
6. Carmich ael, H., pp. 210-212. 

16. Lindeman, E., pp. 15-16. 
18. Thompson , ., pp. 198-201. 
20. Lindem an, E., a nd B olton, L . L., pp. 11-12. 
21. Brewer , W. M ., pp. 25-26. 
22 . Whittier, W. H . 
29. Ann. R ept., 1901, p, 1095. 
Carly le, W . A.: " R epor t on t h e Alberni ]\ l ining D istrict"; B ur. of Mi nes , Victoria, B.C ., Bull. 

Ko. 1, 1896-97, pp. 4-5. 

(48 b) Bald Eagle Deposit 
(See Figure 36) 

LOCATION 

The Bald Eagle Crown-granted mineral claim is located on the southern 
slope of Broughton range of mountains, overlooking Scchart chann el, and is 
almost clue north of the old whaling station (present Imperial Oil Company's 
station ) at Sechart. The deposit may be reached by a fair trail leading 
from the whaling station along the shore in an easterl y direction for half a 
mile, then for about 2 miles northerly to an old cabin, close to t he workings 
on t he claim. 

The deposit occurs as a bold bluff on a t imbered and otherwise clrift­
covcred hill-side at elevations from 825 to 865 feet (barom etric) above 
sea-level. From the base of t he bluff to the top of t he ridge to the nor th 
is a large stretch of burn t over country, with some tall , pole-like t imbers 
still standing, but with most of the tree: slashed clown, forming an almost 
impossible " jackpot" . A dense growth of undcrbrnsh grea tly accentuates 
the diffi culty of travelling over t he claim . Below th e showing, the coun try 
is clothed with cedar, hemlock , balsam , c tc., some of the t imber being of 
considerable size. 

GEOLOGY 

In the vicinity of the deposit arc exposures of crystalline limestone, 
horn blcndc diorite, granite, and altered volcanic rocks (probably t uffs), 
but the relationships between these, du e to lack of con11 ectcd csposurcs, 
arc not clear . No limestone was found in contact " ·i th t he body of magne­
t ite; both diorite and granite occm along its boundaries. Diorite 
is found in contact with limestone at t he \Ycstern edge of the area mapped, 
but there is no magnetite developed t here. Small areas of fibrous, contact 
silicates (trcmolite, actinolitc, etc.) occm in places, bu t t hese appear to be 
associated both \Yiih the diorite and t he granite, not, ho\\·cvcr , in any 
location where their relationships may be readily in terpreted. No geolog­
ical stru cture wa. observed in the area mapped. 
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Although not proved, it is believed from other studies in Barkley 
sound that the granitic intrusive is of later date than the diori te, and 
may even be found to cut the magnetite. As shown by the geological 
map of the west coast of Vancouver island, ment ion ed above (page 206), 
cliorite is the principal country rock, including limestone as roof pendants, 
and traversed by dyke-like bodies of the more acidic granodiorite and 
allied types. 

OCCURRENCE OF THE MAGNETI'l'E 

Magnetite occurs, mixed with highly metamorphosed, fine-grained 
rock, in a prominent bluff facing south. There is no body of magnetite 
in t he entire outcrop pure enough to map as such, so that the deposit is 
outlined as "magnetite mixed with ganguc". Fine-grained dyke-like 
stringers and irregular masses of aplite occur in places within the magnetite. 
The lode is confined by bedrock walls along its easterly margin where it 
is in contact with a garnetized phase of granite, and along a small part of 
its northwcst edge where it lies against a small exposure of hornblende 
cliorite. 

The attitude or structure of this deposit is not clear. In the face of 
the bluff there is a rude in terbanding of magnetite and rock, that appears 
to give the lode a clip t o the south parallel to the slope of the hill. If t his 
clip were less than 24 degrees the lowest exposure of magnetite at the 
bottom of the bluff would in its southerly extension pass over the portal 
of the tunnel. This would appear to be the probable solution of the struc­
ture, since, as stated by Brewer (21, pages 26-27), "an aclit is driven 72 feet 
into the bluff under the outcropping, about 40 feet vertical measurement 
below the top, and at t he face a drift is driven 45 feet to the right. No 
magnetite is exposed by this work, which confirms the blanket-structure 
theory". The portal of the tunnel was in a caved condition in 1924, making 
access impossible. The clump was observed to contain fragments of the 
rocks exposed around the lode, but no magnetite. 

CHARA CTER OF 'l'HE MAGNETITE 

The outcrop of the deposit is very rusty, due to oxidation of sulphides 
which arc quite abundant; the mixture with rock is on such a scale 
as to reduce the content of magnetite to about 50 per cent of the whole. 
The magnetite itself is very much fractured, and crumbles into small 
pieces readily. 

ORIGIN OF THE DEPOSIT 

The deposit is believed to be of contact metamorphic ongm and to 
have been developed in a flatly dipping series of tuffs under the influence 
of intrusive hornblende diorite. The evidence for this hypothesis of 
origin is partly taken from t he deposit and is partly based on a compara­
tive study of similar occurrences. The low dip, the bedded structure, and 
the general impurity and mixture with rock, suggest a similarity of this 
type with the replacement of bedded tuffs at the Crown Prince and on 
Copper island, although unaltered or at least recognizable tuff \Vas not 
found to occur in the proximity of the outcropping. Limestone is exposed 
in two places , but in neither place docs it contain any magnetite nor is 
any limestone found, even in fragments, associated with the magnetite. 
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The intrusive from which the iron solutions emanated is believed to 
be t he dioritc rather than the granite, since in places the granite may be 
observed to intrude the clioritc and to be present in dyke-like stringers in 
the magnetite. In addition, comparative regional evidence points to the 
clioritc rather than the granite as the source of the iron. 

ECONOMIC CONSIDERATIO NS 

Extent of Deposit 
The deposit extends for 75 feet along the hill-side and has a maximum 

"·idth of exposure (measured on the horizontal) of 40 feet . If the blanket 
or nearly flat-lying stru ct-m c suggcstc:d above is correct, and there is 11 0 

ore in t he tunn el, the depth would not be greater t han 15 or 20 feet. There 
is very little opportunity for any noteworthy longitudinal extension of the 
deposit, on account of the granite exposures close to both ends. 

D evelo1nnent 
A tunnel reported by BrC\YCl' to be 72 feet long, with a 45-foot drift 

at its face, an d some old stripping, now obliterated by subsequent growth, 
constitute the development. 

. Analyses 
No representa tive analyses from this deposit arc available. Thr two 

analyses quoted below arc manifestly taken from selected samples of the 
best grade of magnetite. 

Iron ........ ... . .. . 
Su lphur . ....... . . . . . . 
Phosphorus.. . ..................... .. . . 

A n 

59·37 
0·716 
0·006 

Sili ca .............. . . 
Insolubl e. 

. . . . . . . . . . . .. i:i 361 

60·7 
Trace 
Trace 

13·6 

A. Lindeman, E.: B ibliography, No. 16 , " Average sample of the exposure above t he drift." 
B. Brewer,\\'. M.: Bibliography, Ko. 21, "A sample from the bluff." 

Tonnage E stimate 
Since no magn etite of commercial grade was found in the deposit, no 

estimate of tonnage is offered. 

T1 alue of the Deposit 
The deposit is of no value as a source of iron ore. 
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See page 158 for further details 
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(48 c) Iron Chief or Western Steel Deposit 
(See Figure 37) 

LOCATION 

The old Western Steel Crown-gran ted mineral claim, relocated and 
Crown-gran ted as t he Iron Chief claim, is t he most westerly of the Sechar t 
group and lies very close to t he Bald Eagle on the nor thwest. It is on t he 
southern slope of Broughton range, and is reached by a trail leading west­
erly from t he outcrop on the Bald Eagle. 

Lc§c.·· n <i 

L==:J or,rc 

Geolo ical Surve , CnruJda. 

Scale oF Ff.?el 
s.~o~~_;_~~~so'----~----"''oo=-~·---"'w=-~--'"'oo 

F igure 37. i\fagnel ite deposit, Iron C hief claim , Sechar t pen insu la , Barkley sou nd, Yancouver 
island , B.C. Contour in terval, 10 feet . 

The deposit occurs on a bench on the mountain side, at an average 
elevation of 920 feet (barometric) above sea-level. On parts of the claim 
t here is a good stand of t imber consisting of hemlock, spruce, and balsam. 
In the area embracing the ou tcrops, all t he large t imber has been cut and 
t he ground was subsequent ly burn t over. A very dense, almost impassable 
second growth of hemlock and cedar, 3 to 4 inches in d iameter, now obscures 
most of the area, in cluding m any of t he outcrops, and made the investigation 
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very difficult. Glacial drift appears to be th ick, except over some of the 
exposures, and a small creek Aowing through the property has cut a channel 
10 feet deep in the drift. 

GEOLOGY 

The only rocks exposed are hornblende diorite, contact metamorphic 
rock (principally gamet), and small apophyses of granite cutting the diorite. 
Neith er limestone nor volcanic rocks occur, as far as could be observed. 
Most of the exposures are isolated, and magnetite is in contact with diorite 
at only on e place. The relationship of the granite apophyscs to the 
diorite i the same as that observed in the Bald Eagle, and as that suggested 
for the Crown Prince. 

OCCURRENCE OF THE MAGNE'l'ITE 

The magnetite occurs in four isolated exposures, strung out for 250 
feet in a northwestcrly-southcasterly direction , principally in contact with 
contact metamorphosed rock (largely garnet). The host rock of the 
magnetite is not known , and no structure that has so far led to its recogni­
t ion is preserved in the magnetite. All that can be said of the occunen cc 
is that the magnetite is found exposed in four bodies showing no connexion 
with one another, and indicating nothing with respect to the attitude or 
structure of the deposit as a whole. 

CHARAC1'ER OF THE MAGNETITE 

The magnetite is much purer than on the Bald Eagle or Crown Prince 
claims. It is much more solid , is generally free from sulphides, but is 
mixed with various amounts of garnet. What is mapped as magnetite 
contains less than 25 per cent by volume of admixcd garnet. 

ORIGIN OF 'rHE DEPOSI'l' 

No assmed mode of origin can be assigned to th is deposit as a result 
of the data obtained from the investigation. The characteristic association 
of magnetite, garnet, and hornblende diorite, ho,1·ever, suggests a contact 
metamorphic origin similar to the Crown Prin ce and Bald Eagle, but the 
absence of un altered limestone or volcanics prevents a statement of t he 
natmc of the r eplacement. 

ECONOlllIC CONSIDERATIOKS 

Extent of Deposit 
The four outcrops of magnetite have t he following approximate surface 

dim ensions : 
Feet 

45 x 10 
30 x 10 
30 x 13 
25 x 10 

Square feet 
= 450 
= 300 
= 390 
= 250 

Total a rea 1, 390 

At the edge of the most northwcsterly exposw e there is a shaft, 
believed to be from 15 to 20 feet deep, full of caved rock at the bottom. 
Since there is magnetite exposed for i ts full depth, there is reason to believe 
that that body of magn etite has a surface area of 450 square feet and a 
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depth of at least 15 feet. The other exposures sho·w no indications of 
their depth. 

In 1907 a magnetometric survey was made of this claim by E. Linde­
man (16, pages 14-15) "to obtain some information regarding the extent of 
the ore. The accompanying map (No. 49) of the vertical magnetic inten­
sity, indicates that the occurrence is very irregular." This map by Linde­
man shows no indications of magnetite bodies beyond present exposures 
for distances of at least 100 feet. 

D evelopment 

No development, except the shallow shaft above mentioned, can be 
seen at the present time. 

Analyses 

The following analyses are taken from private and published repor ts 
on the deposit. 

Iron . .. ... . . 
Phosphorus .. . 
Manganese .... . 
Silica . . ..... . 
Sulphur .. .. . 
Insoluble. 

A. d'Invilliers, 1900, private report, "selected ore." 
B. Lindeman, E.: Bibliography, No . 16, "average sam ple of the ore." 

T onnage 

A B 

65· l 
0·054 

nil 
4·720 

59·69 
0·016 

0·0-10 
12·76 

There is no proved ore on the property. The only statement that 
can be made regarding probable or possible ore is that for every 10 feet of 
depth below pre ent exposures there would be 1,700 tons of magnetite, 
but no guarantee can be given that any of the separate bodies of magnetite 
descend that far except the one whose depth is proved by the shaft. 

V aliie of Deposit 

The deposit is of no value as a source of iron ore. 

Bibliography 

Sec page 158 for fur ther details 

6. Carmichael, H ., p. 212. 
16. Lindeman, E., pp. 14-15. 
18. Thompson, N ., pp. 198-201. 
20. Li.ndeman, E.,and Bolton, L. L., p. 12. 
22. \Y h ittier, W. H ., pp. 52-55. 
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(48 d) Lord of the Isles No. 4 Deposit 
LOCATION 

This magnetite deposit is on a precipitous, southerly facing bluff, 
about 500 to 600 feet north of the trail leading to the old whaling station 
at Sechart. The location of the magnetite is about midway between the 
showings on the Bald Eagle and Crown Prince claims. 

Magnetite occurs at an elevation of 800 or 900 feet on t he face of the 
above-mentioned bluff. The bluff is too steep to support any t imber and 
only light shrubbery can cling to the rocks, which are mostly bare of 
glacial drift. Hemlock, balsam, and cedar are, however, abundant along 
the trail, 200 to 300 feet below the showing. 

GEOLOGY AND OCCURRENCE OF MAGNETITE 

This deposit is of no importance, so that only a brief examination of 
it was made. The bluff is composed of limestone, and near the top a few 
irregular masses of magnetite are exposed. In a small crevice, a tunnel of 
unknown length (now inaccessible) has been driven, from which a stream 
of water issues. 

The following description of the occurrence is taken from Brewer 
(21 , page 26) who made an examination in 1916: 

"The face of t he bluff is heavily stained with iron from the decom­
position of iron pyrites, and the magnetite is mixed with pyrites, garnetite, 
and limestone. An adit is driven towards the north in magnetite, along 
a wall of green hornblendic igneous rock, for about 20 feet, then a belt 
of crystalline limestone is exposed and the course of the adit changed 
eastward. This course is continued for about 37 feet , driven in magnetite 
along a limestone wall on the north. At the face t here is a winze, appar­
ently sunk in magnetite; this winze is of unknown depth and being full of 
water could not be examined. 

"The dimensions arc 13 X 10 feet across the top, with the east wall in 
igneous country rock that appears to cut off .the ore. The adit is con­
tinued 40 feet northward in limestone beyond the turn to the east. It is 
impossible to estimate quantity of magnetite from the work clone, which 
shows that the occurrence is very irregular in outline, lenticular in structure, 
and apparently not very 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 t hat the magnetite may 
continue down along this wall. 

"A grab sample from the clump assayed: 

Iron . ... .. .. . .. .. . . . . . . .... . . .. ... . . . .. .... . ....... . 
Sulphur . ... . ........ ..... .. . . . . .. . ..... . ..... . .. . . . . ... .. . . .... . ... .. . 
Phosphorus...... . . . . ............. . . .. ..... . ... . 
Insoluble matter.... . .... . ............................. . ... . 

ORIGIN OF THE DEPOSI'l' 

Per cent 
50·4 
2·4 

Trace 
10·6" 

The magnetite is evidently a contact metamorphic deposit in lime­
stone, although t he character of the intrusive rock is not carefully described. 

VALUE OF THE DEPOSIT 

The deposit is of no value as a source of iron ore. 
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(48 e) Old Ireland and Standard No. 6 Mineral Claims 

Other minor magnetite showings are said to occur on these claims, 
but they could not be located on account of den e second growth, under­
brush, and fallen timber. They are mentioned in a private report made 
over twenty years ago, but the geological descriptions contained therein 
are so inaccurate and unreliable that no purpose would be served by 
reproducing t hem here. 

Bibliography 

See page 158 for further details 

6. Carmichael , H., p. 212. 

(49 a) Darby and Joan Deposit, Alberni Canal 

(See Figure 38) 

LOCATION 

Thi magnetite deposit is located about 600 yards east of Smiths 
landing, which is on the eastcm side of Alberni canal, 12 miles from Port 
Albcmi, and just below the newly constructed Canadian rational railway 
grade. 

The showings are along a low, steep, westerly slope, facing the canal. 
The country has been bumt over, and a great deal of fallen timber, second 
growth, and underbrush have obscured the workings and have made travel­
ling and examination arduous. The elevations of the deposit are from 
85 to 150 feet above sea-level. 

HISTORY AND OWNERSHIP 

The Darby and Joan mineral claims were claims of record in the 
name of George and A. Smith, Albcrni, but they have now lapsed. All of 
the development was accompl'ishecl prior to 1903, as it is described with 
geological sketches by Carmichael in his 1902 annual report (6, pages 213-
214). 

GEOLOGY 

There is at Smiths landing an easterly clipping group of porphyrites, 
anclcsitic tuffs and breccias, and limestone, belonging to the Vancouver 
series and the Sutton limestone formation. The clips, as far as t hey were 
determined, were found to vary from 40 degrees to 55 degrees. A belt of 
browni h-rcd and greenish tuff occurs along the bore of the canal, and is 
overlain to the cast .by a belt of fine-grained, grey limestone. This is 
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succccdccl hy a se ries of altered volcanic rocks (interstra tificcl tuff,:; , breccias, 
flO\Ys, or sills). East of these is a marked longitudinal clepn',:;sion with no 
rock exposmes, beyond "·hich is the steep side hill on "·hich the magn et ite 
occurR, underlain by an cai:Jterly clipping se ries of highly altered rocks, 
pari. ly rosette porphyrite and partl.'' tuff and breccia. Continuous expos­
ures of massiYe ro:-ictte porphyrite extend easterl.v from the hanging-wall 
of the magnetite zone at least 1.o the cliffr:i cast or the raihrn.'· ll;rnclc. It i 
also found beneath the foot-wall of the magnet ite ancl is believed to be in 
the form of sills. It is int cnsel>' altered to garnet and epidote on both 
sides of 't he magnetite zone. Th e porphyritc wa;, the only ign eous rock 
observed in the area mapped. 

OCCUHH.E:\'CE 0.1' THE l\L\ G:\'El'ITE 

:.\Iagnctite oeeurs in t\\·o parallel bells, eonformahlc to the strnd ure 
of the rock se ries, and , therefore, dips cas ter!.'· -1-0 degree,:; to .');) dcgre C3 
into the hill. It is found throughout a longitudina l cli,.;Lancc of :310 feet, 
huL is scparai.ccl hy drifL into four principal exposures, var,\·ing in length 
from :3-1 to 10 -~ fret, and in ll'iclth up to 11 feet . The coniinuation of the 
zones i:-- broken by a clip fault near the middle of the area ancl their 
depth has onl.'· been proYccl for Jf'i feet, as far as can he ascertained. BoLh 
foot-1rnll and ha11ging-11·all arc fractured and metamorphosed almost beyond 
recognition. Th ere i.., no eYidence of limestone along the sid e hill. 

CllAHACTE lt 0.l" TILE :II.\G :\'ETITE 

Only ve1')· small amounts of solid magn et itc occm in this depos it. 
It is es;,entially a mixture of magnetite and garnet, and the garnet i'3 either 
irregular!.'· di:--scminatecl through the magn et ite or occurs in a number of 
thin , elongated, lent icular , closet>·-. paced streaks that produce a marked 
banding in the depo"it. This handing dips into the hill parallel to t he 
walls of Lhe lode, and is hclievecl 1.o he a reli c of original tuffaccous bedding 
in th e host rock (Compare Cro11·n Prince, and Copper I sland deposits). 

OHIGIN 01" THE DEPO . .;IT 

The clepo~it is helicYccl to have originated hy the replacement of tu ff 
or tuff-brcccia beds between 11·alls of rosette porphyrite, since the banded 
Rt ru cl urc charnctCl' is! ic of tu ff replacements is st rongly evident h ere. 
The as:--ociation and character of the magnetite ;,uggest strongly a contact 
metamorphic origin , but sufficient areal field \\·o rk was not done to enab le 
the 1niter to point to the magmatic source of the replacing solutions. 
The porphyritc itself may have been the contributing agent, but, if so, 
it wa;, at the >,arnc time rather intensely cndomorphoscd. 

ECONOMIC CONSIDERA'l'[Q:\'S 

The follo"·ing analyses, taken from the availab le literature , a rc quoted 
to make the dc:sc ription more complete. 

. \ B 

Iron .......................... . 
Silica .. 
Sulphur ... 
Insoluble . ... . 
Phosphorus ........... . 

55·9 
16·0 

1 ·0 

A. Carmichael, I-I.: Bibliography, -:\o. 6, ". \verage sample of the ore on the dump." 
B. Lindeman, E.: Bibliography Xo. 16, " AYerage sam ple of the ore dump." 

50·96 

0·083 
25·V5 
0·00 
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The deposit is too small, and th e grade of magnet ite too low to be of 
a ny value as a n immediate som cc of iron ore . 

Bibliogra7Jh u 
Ree page 158 for further details 

6. Carmichael, II ., p . 213. 
JG. Lindeman, E., p. H . 
17. C'lnpp, C. JI. , p. 189. 
20. Lindeman, E. , and Bolton, L. L. , pp. 8-9. 
21. Brewer, \\" . ~r. , pp . 22-23. 
22. \Yhi ttier, \\".II., pp . 59-60 . 

(49 b) Defiance Deposit, Alberni Canal 

(See Figure 30) 

LOCATIO~ 

The depos it occurs near the lwa chrntc r;, of Ila nd.v creek , which e 11 tl'rs 
Albcrni canal on it" 1re;,t s id e a bout 2 miles from th l' entrance lo -Cchucklcsit 
harbour. It may he reach ed in n cli;,tn nce of 1 i mile" by a good foot trail 
tha1. lcaYe:-i Alhe rni canal from a sm a ll ha\· about half a rnil<1 so utlrn·cst 
of l he :\Ionito r min e la nding. -

The ou l crops a re lo·caled on rclati vel.1· A at ground , co nsl it u ting a 
rock.1· bench on 1.ho ,-allC.\' s lo1w, al the foot of stN1 p limes tone bluffs. 
The eleYat ion is about 1,000 feet (liarometrie ) above sca-i<'Yl' I; and the 
11:round is d rif t-covo1w l, heaYily l im be red \rit h ba lsam an d hem lock, a nd 
thickly ow r11:ro1rn 1rith salal brush. 

JIT STOR Y AND ow:1mm;111P 

The D efi ance a nd D l'fianrc Xo . l min era l rbim wore located in April, 
HJ02 , by :\Icssrs . :\Ionic and Com moford of Albern i (G, pri.,ges 21:3-2 t-i) . 
Brc\\'N (21 , pagl' 21) states in HllG t haL t hl'Sl' hrn claims arc C'rO\rn-granlod 
a nd bc lon11: lo :\Iichael Commoford of .Albcrn i. 

C:1"0LOGY 

H orn bl end e cliorite (Beak) ocrn rR here in in trusive relat ions with 
respect to a large body of fin e-grain ed , grl'_1·ish lime::;lo nc (Xi t in at) co n­
ta ining ne,; ts and s tringers of calcite and ::Jidcri tc. Bot h rocks ~m' alt ered 
in the vicinit'.'' of the co nt act zo ne; the diorit e to a fin c-grnin l' d, cher t-like 
porphyritic phase, a ncl the lim es tone to masses of garnet, epidole, and 
qu a rt z. In the two tunnel" ancl in the cliffs to the nort.hw<'st or t he cabin , 
tlw limestone can be plainly observed to be nearly Rat-l ying, with lo ca l 
clips up to 10 degrees or 15 degrees, a nd to la p over the inlnisiw . H.oof 
pen clan ts of altered limestone (garnd, etc.) occur 1ri t hin the dioriLo s l rung 
out in a northeast -soutlrn·l'st cl ire cl ion. l\fanifcstly, the diorit c exposed 
in t his a rea is t he top of t he inlrus iYo bod." that is just barely unroofccl 
by the crof'ion of overlying lirneRt one. In t his respect Lhe geo logy of this 
deposit is som ewhat simila r to t hat of the Sarita Hiver magn etite, and 
abo 1.o 1.hat of the Glongarry-Stormont a rea, 1'\ootka so und , to be discussed 
later . · 

171 35-15! 
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OCCURRENCE OF THE MAGNETITE 

Magnetite occurs in a number of isolated pockets and lenses, strung 
out in a northeast-southwest direction through a total distance of 770 
feet. The main part of the prospecting has been carried out over 400 
feet of this distance, and at a distance of 370 feet to the southwest the 
last isolated deposit is found. The largest exposure of the better grade 
of magnetite measures about 350 square feet in area, and the size of the 
remaining ones is very much smaller. Elongated patches of rocky magne­
tite (magnetite mixed with a large quantity of contact metamorphosed 
rock) up to 35 feet in length and 9 feet in diameter occur, but these also 
are disconnected . 1\Iost of these outcrops are boun ded by drift, so that 
the relations of the individual occurrences arc not clear, and their actual 
sizes may be greater than their outcrops. 

The western of the two tunnels crosses a contact between diorite and 
lime.stone, but exposes only a small mass of magnetite in a drift to the 
east. This tunnel demonstrates the lack of continuation bcbveen the 
magnetite exposure 30 feet west of its portal, and the exposures around 
the eastern tunnel. 

CHARA CTER OF '!'HE l\IAGNETI'l'E 

Very little high-grade magnetite was seen either in place or on the 
dumps. Most of it is intimately mixed with garnet, siderite, and calcite; 
some of it is richly impregnated with chalcopyrite in grains and 
stringers. 

ORIGIN OF THE DEPOSIT 

The magnetite is clearly of contact metamorphic ongm, and is the 
re ult of the replacement of small elongated roof pendants of limestone 
in the diorite, by the action of iron-bearing solutions derived from the 
intrusive. The actual underground extent of these replacements has not 
been determin ed, but there is nothing to indicate that they are of large 
size. 

ECONOMIC CONSIDERA'l'IONS 

The deposit is developed by considerable stripping, and open-cutting, 
and by two tunnels, 100 feet and 35 feet in total length. 

There are two selected analyses published by Lindeman and Brewer, 
which arc here quoted, simply to complete the descriptions. 

A 

Iron.. .. . ..... . . ...................... .. .......... .. ...... 66·89 
Phosphorus... . . . . . ... . ..... . . . .. . ....... . .. ..... ...... .. . 0·024 
Su lphur.. ........................... . .. ............... .. . . 0·060 
Insoluble.. . . .. . . . . . . . . . .. . . .. . . . .. . . . . .. .. . . . 4·37 
Copper ... . .... ......................... .. ...... . ... . ..... .... ... . 

A. Lindeman, E.: Bibliography, No. 16, "average sam ple." 

B 

52·6 
nil 
4·2 

12· l 
3.3 

B. Brc\\'er, W. M.: Bibliography, No. 21, sample of ore from t unnel No. 2. 
C. Ditto, "average sample from a large dump at the portal," tunnel To . 1. 

The deposit is of no value as an immediate source of iron ore. 

c 

66·0 
nil 

trace 
3.3 
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(50 a) Magnetic No. 1, Henderson Lake 
(8ee Fi~ure -10 ) 

H ende rson lake, about 9 m iles in lengt h, empties through a narrow 
;;,trcam into Gchucklesit harbour, at the entrance to ),Jbcrni canal; and 
the l\Iagnetic Ko. 1 mineral claim lief> on the southwc:-.t f. icl c of the la,ke, 
and aiJout 2 milcf> from its upper end. This claim \nlf> origin all y the Iron 
:\fountain , and ,,·as first staked about 1901 , hu t was allo,,·ed to lap:-.e . 
Since t hen it has been staked and abanclonccl seve ral time1:i until the sum­
mer of 1916, \rhen it was restakecl by Anthony \\'abon, of Port Alberni, 
\rho has Fiince clone some open-cutting (21, page 19). 

l\Iagnetite occurs along the sou theast bank of a ;,ma! I creek ( ributary 
to Hencler1:ion lake, and about 300 feet inland from the lake, at altit udes 
of 250 to 300 feet above sea-leve l. Th e bank is ,,·ell t imbered , steep , and 
coYerccl \rith unclcrbrush and moss, so that rock relation s arc obscure. 
Three smal l iso lated bodies of magnetite, and of nrngn ctitc mixed ,,·ith 
garnet, ep iclote, etc., \rerc found throughout a longitudinal clifo tance of 
120 f ect; and the largest of these is 7 5 feet long ,,·ith a maxim urn \ridth of 
20 feet. There i1:i no evidence pointing to the continuity of these three 
bodies. The principal deposit seem to clip , outhcasterly into the hill-side, 
but it s outli1~ es are not \Yell enough defined to establish this point . 

C'ountr.'· rocks a rc \\·eatherecl and contiiclerab ly rotted by percolating 
water, making difficult their identification , but below the deposit in a 
clown;;,trcam or northcaster ly direction hornblende clioritc appears and is 
abundantly exposed a long the shores of the lake. On the upstream side 
of the deposit, the rock appear. to be sili cifiecl a nd silicatcd limestone. 
For some distance upstream thi::i rock co ntinues and is exposed in sharp 
cliffs along the bank;-;, and in the trcam bed arc angular fragments of 
limestone conta ining bunches of quartz and lime-a lumina silicates. It 
is inferred, the refore, thaL this deposit i. also of contact metamorphic 
origin , occurring in limestone close to its con tact with intrusive horn­
blcncl0 dioritc. 

The magnetite is hard, fine-grained, non-pyritiferous, but is 1mpreg-
11atecl with garnet, cpiclotc, quartz, and some residual ca lcite . 

This dcpo&it co n&titutes an iso lated occu rrence, 10 miles distant 
from any oLher known ones, and being of a very limited extent is of no 
commercial value. 
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(50 b) Black Prince No. 3, Uchucklesit Harbour 
(See Figure 41) 

Another small, isolated deposit of magnetite occurs on the Black 
Prin ce No. 3 claim, at an elevation of 2,000 feet (barometric) on the top 
of the mountain, about 1! miles nor th-northeast of Kildonan, Uchucklesit 
harbour, and may be reached by a good trail leading from there. The 
summit of the mountain in t he vicinity of t he claim is somewhat flat 
(drift-covered) and is clo thed with balsam, hemlock, a nd moss. 

The Black Prince No. 3 is a claim of record, belonging to James 
Wilkenson of Alberni, and the required assessment work is carried out 
from year to year. 

Six separate masses of pure and rocky magnetite occur throughout a 
lon gitudin al extent of 200 feet in a northeasterly direction, but the largest 
of these individual masses has an exposure of only 250 square feet (Figure 
41). They are of irregular shape and occur in association with a fine­
grainecl, cherty, porphyritic andcsite or andesitic t uff, near its contact 
with intrusive hornblende cliorite. Two bodies of high-grade, lustrous, 
granular magnetite occur. These arc strongly sheeted, with sheets from 
1 ! to 2 in ches thick, have a sugary texture, and in many places possess 
polarity (lodestone). Some of this solid variety is tarnished blue by 
copper minerals, an d has the closely spaced joints filled with veins of 
pyrite. The more impure masses are intimately mixed with porphyrite or 
occur as vcinlets in it, and contain disseminated garnet. 

There is no evidence of limestone on the claim, although at a distance 
of several hundred feet clown hill towards I\:ildonan , and continuin g from 
there to the shore arc extensive exposures of massive grey limestJnc. It 
is just possible, however, that the slight depression between rims of cliorite 
trending southwcst from the main showing is underlain by limestone, and 
that such an inclusion of limestone is replaced by magnetite and cinnamon­
colourecl garnet. It seems more plausible to consider that the porphyrite 
belongs to the Vancouver series, and that veinlike masses and irregular 
bodies of magnetite have been deposited in it, by contact action of the 
Beale diorite. 

Two small open-cuts constitute the development work, but they do 
not assist materially in proving continuity of the magnetite. No estimate 
of tonnage can be made, and the deposit is of no commercial value. 

Bibliography 

See page 158 fo r furt her details 
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(50 c) Sunshine Group, Uchucklesit Harbour 

Another small deposit of magnetite occurs on the Fern claim, of the 
Sun shin e group , located on Cascade creek, which flows in to U chuckles it 
harbour at IGldonan (ViTallace Fisheries plant). The showings arc about 
three-quarters of a mile north-northcast of Kildonan, at an elevation of 
approximately 700 feet above sea-level (barometric), and they may be 
reached by the trail leading to the Black Prin ce o. 3, which passes by 
the side of one of the outcrops. 
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There arc fiyc small outcrops of magnetite and one of mixed magnetite 
and micaccous hematite, hut taken altogether they \YCl'C not considered of 
sufficient importance to \rnnant clctailccl description and mapping. The 
follo"·ing notes arc , ho\\·ever , given, sin ce they arc of scientifi c interest. 

The deposits occm along the steep sides and in the gorge of Cascade 
creek, where the creek makes t " ·o cascades. Th e i;allcy slopes arc clothed 
\Yith hemlock , balsam , and a fc"· Douglas fir. Beale dioritc is in intrusive 
relations \Yith anclcsite (lava, tuff , and brcccia of the Yancouvcr series) and 
limestone (::\itinat formation ), and has altered the limestone to masses of 
garnet and cpidotc, 1Yh ercas the andcsite is much fractured and metamor­
phosed to a type containing bumhes and stringers of cpidotc and garn et , 
and in places thinly intcrbanded garnet and trcmolitc. Higher up the 
mountain , the rocks arc ch iefly clioritc , and from here to th e shore massii;c 
limestone is predominant. 

Small , lenticular hccl ies of magnetite occur in the contact a ltcrrcl 
limestone as shom1 at the portals of the two tunnels , and rlsewhcrc, hut 
the largest of these is about 25 feet long and 5 [cct wide. Other irrcgular­
shaped masses of very impure rocky magnet ite, impregnated with con ­
siderable pyrite and chalcopyritc, occur in places; vein-like stringers 
and layers of magnetite grains produce a strikingly lmndcd appearance in 
some parts of the altered anclcsitc, a structure which is probabl~' clue to 
the replacement of thinly-hedclecl anclesitic tuff. I n detail , these i;cin -likc 
stringers of magnetite arc in the shape of flat lenses, similar to the occur­
rence on Copper island, except that they are much smaller, and carry con­
siderable pyrite along their margins. The anclesitc a long these margins 
is altered to a mixtme of garnet and epi dote. 

Along the trai l, and L50 feet south1rcst of the upper cascade is a small 
lcntic ulannassof high-grade magnetite (-Hect X 3 feet X -! feet high) enclosed 
hy contact metamorphosed limestone, and showing no continuation. It is 
of the variety lodestone and pc1'scsses strong polarity. 

On the north side of the creek, " ·here the latter takes a sharp bcncl to 
the north, and 50 feet from the shore, is a showing of micaccous hcmatitc 
associated with magnetite , and thinl>r interbandcd garnet and t rcmolite. 
This sho"·ing is exposed only for a few feet up the bluff, and is about 2 feet 
in width. Another small outcrop of the same kind was observed about 
300 feet farther east, along the line of the flume to the ·w al lace fi sheries 
plant. 

On the Fern claim, therefore, both magnetite and hematite arc cleYcl­
opccl , as replacements of limestone and a ndesitc, hut only in such small 
amounts (as far as surface indications go) as to render the property of no 
Yaluc as a source of iron ore. 

The group is recorded (1925) in the name of L. i\Ianson , Nanaimo , B.C. 

Bibliography 

Sec page 158 for further details 
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CLA YOQUOT l\Il::\IKG DIYISIOX 

(51 a) Kennedy Lake District, Clayoquot Sound 

D eposits of magn etite arc known to occ m in th e m oun tain s north of 
the head of K enn edy lake (cast arm), but owing to bad weather and failure 
to obtain a guide " ·h o could condu ct t he party to t he sho\\·ings, th e invest i­
gation of t hem 'ms aban doned . The fo llo\\·ing descri ption by Brc\YCr (21, 
pages 23-2-!) indi cates t hat, as they stand , t he deposit s have no value as 
an immediate source of iron ore. 

" Iron :\fo untain and Chieftain: These mineral claims a rc O\Yn ecl bY 
::\frs. \Y. T. D md cy, of Clayoq uot, and " ·ere origin al!>· staked because of 
the discovery of a vein of gold-hearing qua rtz . l\Iagn ctite dcpcsits of t he 
contact-metamorphi c type occur about 3 miles northward from the head 
of E:cnnecl:v lake, and 12 miles northwestwarcl , in an air-l ine, from t he 
deposit nea r t he head of H enderson lake. T hiR section is ve ry moun tainous, 
eut by deep, prec ipitous gorges \\·hich arc th e heel s of creeks. One of t hese 
CJ'eekR heads at a n elevation of about 2,700 fre t alJOYC Rea-level ancl fl ows 
through deep canyons . The lo\\' cst occurrence of magnet ite sc.cn by t he 
wr iter is a n outcropping in t he steep bank of t he creek , at an elcYat ion of 
ab out 1,800 feet , on t he Chieftai n claim. The cxposm e of magnetite is 
about 20 feet long, bu t whether this is a long the st rike or ae rcss the body 
cann ot be cletc rminecl un ti l some \\·ork is cl one. 

" An average sample cf t he outc:rop assayed : 

Iron .... . ... . ............ ... .. . ... .. . . .. . ........ . ... . . .. .. ... . . . 
Sulphur. . . .. . . .. . . ... .. ..... .. .. . . 
Phosphor"' . . 
'-' ilica . .. .. 

r cr ecnt 
30· LO 
0·31 

Trace 
51 ·5 

" This outcropping occ urf, under a lim estone bluff , a nd ove rlie~ an 
ign couf, rock. Some deYclopmcnt " ·ork is said to haYc been done fa rth er 
up the creek on t he oppofiitc ;,icle, but t he guide "'it h t he \Hite r \\·as un able 
to locate it because of th <' grea t gro\\·th of bushc,, and lack of a trail. 

" Ou tcroppings of magn etite occm at several poin ts on th e fi id cs of 
s teep ravin es far t her up th e same creek, hu t no \\'O rk k rn been clon e, a nd 
as th e ,,]opes a rc almost perpen dicula r, too Rteep to c: lim b, no examin a tion 
co uld be made. 

" Th e min eral cla im . \rc rc st aked origin a lly becau"e of !he occu1-rcnce 
of gold-bea ring qu artz a! a n eleva tion of 2,"1·00 feet a boYe :=;ea-level, which 
has been proRpccted by an adi t. 

" Th e Iron l\Iountain mineral cla im adjoins t he Chieftain on t he nort h 
and occupies a part of the fi Urnmit of the mount ain about 1,000 fee t high er 
elevat ion, " ·here out croppings of magne tite occur that need development 
\\·ork before an y efit im ate can be made as to extent." 

Lindeman (16, page 16) repor t.;; an ana lysis of a sample of magneti te 
from this group a1' follows : 

!n Rolu ble matter .. 
Iron. 
l'hosphoru8. 
Sulph ur .. 

P er rent 
7.5,1 

63 ·07 
0·016 
0 ·043 
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(51 b-52) Other Clayoquot Sound Deposits 

A few other minor occurrences are known in the coun try tributary 
to Clayoquot sound , but t hese are too unimportan t to warrant detailed 
descrip tion. These are on : (1) the Hetty Green group, lt miles above 
t he mouth of D eer creek, where t here is r eported (6, page 788) to 
be a " 12-foot open-cut (in ) an outcropping, about 20 feet 
wide, of magnetite, largely mixed wi th calcite gangue matter and ign eous 
country rock, and carrying a small percentage of copper pyrites"; (2) t he 
Ormond claim, Matilda creek, Ahousat, from which a few feet of magnetite 
is reported (6, pages 187-188); and (3) Beck's claim, near the north extrem­
ity of t he peninsula separating Matilda creek or arm from the main part of 
the sound, where small exposures of impure magnetite occur in association 
with diorite and andesite or andesitic t uff. 

(53) Hesquiat Lake Deposits 

Two small depo its of magnetite arc known to occur on opposite 
sides of H esquiat lake, a narrow lake 3 miles long, trending a few degrees 
east of north and draining through a short gorge into Hesquiat harbour. 

About 2 miles from t he lower end of the lake a very noticeable contact 
between diorite and limestone crosses in a northwesterly direction, with 
diorite on t he sou thwest, and limestone on t he northeast, side. 

The Violet mineral claim is locat ed on this contact zone on t he nor th­
\rest side of the lake; the Agnes N"o. 1 and Agnes No . 2 mineral claims are 
similarly located on the southcast side. The Violet claim was located on 
Jun e 6, 1902, by Jacobsen, but t here has been no record of improvements 
since May 4, 1903. The Agnes claims were located by John Eik and 
Phillip J acobsen on Jun e 7, 1902, but no improvements have been recorded 
since June 8, 1903. All three claims have, therefore, lapsed to the Crown. 

It was with some little difficulty t hat t he showings on these claims 
were found in 1924, owing to the impossibili ty of finding guides and to the 
dense undergrowth and obliteration of trails. Searching in t he limestone 
areas just beyond the above-ment ioned contacts resulted in t heir redis­
covery. 

Neither of the deposits warrants detailed or accurate descrip tion. 

VIOLET 

The showing on the Violet claim is in a small gulch about 1,200 feet 
from t he lake shore, at an elevation of 300 to 400 feet . H ere a n open-cut, 
12 feet long, 3 to 4 feet high at t he face , exposes magnetite streaked and 
spotted with garnet, occurring in a garnetized grey limestone. The 
magnetite zone is exposed intermittent ly for widths up to 12 feet an d can 
be traced at in tervals up the gulch from t he 300 to t he 400-foot contour. 

AGNES N OS. 1 AND 2 

The outcrops on these claims are on the southeast side of the lake 
and about 1 mile in land in a southeasterly direction from a small cabin 
located on the shore of a bay. Three small exposures of magnetite, mixed 
with epidote, garnet, and qua rtz were found along t he steep banks of a 
small creek. Coun t ry rocks are diorite and a contact metamorphosed 
type made up of garnet wit h lesser amounts of epido te and quartz. A 
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beddin g or laminated structure is visible both within this metamorphic 
type, and between magnetite and gamct. Magnetite band have an 
average thickness of lt feet, and suggest a derivation by replacement 
of a beddc I rock, such as a tuff. A tunnel 3 feet long is driven into a body 
of mixed magnetite and gamet, and a small amount of old open-cutting 
and stripping can still be observed. The largest exposmc is a circular 
one surround ed by drift, and has an area of about 1,000 square feet in 
which very impure rocky magnetite occms. 

Neither of these deposits is of any commercial value. 

Bibliography 
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(54) Nootka Sound 

(See Fio·ure 42) 

One of the largest groups of deposits of magnetite known near the 
west coast of Van couvcr island occms one mile from tidewater, near H ead 
bay, at the north end of Tlupana arm. It covers parts of four mineral 
claims, divided bet\yeen two mrncr hips, but the two sets of showings are 
so linked together geologically and areally, that they are bolh plotted on 
the same map. The Glengal'l'y and Stormont constitute one group, and 
tLe Rob Hoy and Prince Charlie the other. 

(54 a) Glengarry-Stormont Group 

LO CA'l'ION 

These deposits occm on th e ridge on the south1'·est side of the deep 
valley " ·hich is the nortlrn·esterly continuation of the Tlupana arm depres­
sion. The old trail to the showings which followed the valley is impassable 
owing to windfalls, so that present access is by a foot trail leaving H ead 
bay and extending to the sho1'·ing on the adjacent Rob Roy-Prince 
Charlie claims. From the No. 2 posts of the Glengarry and Stormont 
claims, which are on this trail, a blazed line leads northeaste rly for about 
700 feet to Lhe bluff of magn etite. 

The deposits are lo cated on the nearly flat top and northeastcrly 
slope of a prominent ridge trending northwesterly. The country is well 
timbered with hemlock, balsam, and cedar, but not very thickly covered 
with underbrush. The bluffs of magnetite near the northcast boundary 
are bare of timber in places, but are overgrown with light unclerbrush and 
moss. Glacial drift mantles all except the teep northeasterly slopes. 

The sho1'·ings are at elevations varying from 250 to 430 feet (barome­
tric) above sea-level, and are well located for purposes of exploration and 
mining. The valley along the northeast edge of the deposits is a broad, 
open one and no difficulty would be experienced in making use of it for ore 
transport. The greatest depth beneath the exposmes that could be ob­
tained by means of tunn el development would be about 250 feet. 
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HISTORY AKD OWNEHSHIP 

These claims "·ere staked in 1902 by Clarence Dawley, of Clayoq uot, 
\Yilliam Poole, of Kootka, and Lachlan Grant. Some time afterwards, 
the ownns interested Mr. Will iam Sutton, geologist and mining engineer 
for the Dunsmuir interests, who made an examination of the claims and 
purchaRccl on behalf of these interests the two-thirds share OWllf'd by Poole 
and C:rant. \Yhcn the Canadian Coll"e rieR (Dun Rmuir) Limited took oyer 
the Durnmrnir coal mining propert ies about 1910, the iron ore deposits at 
H ead ba>· were included, so that the claims arc sti ll in good Rtancling in the 
names of the Canadian Collie ries (Dunsmuir) Limited an d Clarence 
Da"·lcy. Three daimR, Stormont, Glcngarry, and T exas " ·ere Crown­
grantcd in 1909. 

GEOLOGY 

The geology of these deposits is simple (See Figure -1-2). The area lies 
in the contact zone lwt,1·een an intrusive dioritc and a thickly hcdded, bluc­
grey limestone. Large exposmes of the dioritc arc not ol>Scn·cd on the 
claims, llut occur along the trail to the beach , and a long the shores of Head 
bay. As seen near the deposits the diorite is fine-grain eel and porphyritic, 
and in mcst cases is in dyke or sill form in the limestone. The longe:;t 
expcsme is at the hase of the bluff of magneLlc, and this may be part cf a 
large plutonic hod>·· 

Limestone is the principal c·o untry rock; in some places it i:; markedly 
stratified, but in others this bedding stru ctu re i:; not easil:-· apparent. 
There is a general northwestcrly st rike \Yith a shallow cl ip (not oycr -~ 5 
dcgreeR) to the southwest. Strike and dip faults arc doubtlc:os present, 
but they " ·ere not ohserYcd or mapped. 

The idealized northeast-southwest croRs-sertion, arcompanying Figure 
42, shows a probable interpretation of the stru eturc, which in some respects 
is similar to that desnihccl for the Sari.fa and Copper Isla11d deposits, 
Barkley Round. underlying the clipping limestone, and with an undulating 
upper c·ontact, is hclieYccl to he the main body of cliorite, from which dyke 
and sill apophyses extend up1rnnls and laterally into the lin1C'stonc . The 
limest<inc ridge is, thncforc, an unerodcd portion of the roof of the cliorite 
intrusion. 

OCCUHREKCE OF T HE :\IAGNE'.l'JTE 

::- Iagnetitc occms in a number of apparen tly isloated ledges in associa­
tion with altered limestone, in man>' cases conforming in strike and dip 
"·ith the limestone. The t\Yo cross-sections, through open -cui.s B and C', 
Figure -12, show a wrll-markcd clip from 20 degrees t'.:l 45 degrees into the 
hill , an d in many of the exposures t he bedding structure is prese rved in 
detail in magnetite an d garnet hands, or in adj acent bands of magnctit-: 
of different grain. 

Outcrops of magnetite extend throughout a longitudinal distance of 
1,860 feet in a northwest-southeast direction, an d for 1,320 feet across the 
strike (includ ing t he sho\Yings on the Rob Roy an d Prince Charlie claims) . 
In many cases t hese outcrops arc associated with garnet, and garnctized 
limestone; a nd when this mixture conta\ns less than 70 per cent hy volume 
of magnetite, the showing is classified and mapped as a magnetite-garnet 
mixture. Showings having a higher magnetite-garnet ratio than this are 
mapped as magnetite. ::-Iany of t he outcrops sho\\· no geological relations 
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as they arc surrounded by gbC'ial drift, hut the magnetite ledges tend to be 
elongated parallel to the strike of the limestone, and to occm in three 
parall el northwesterly trending belts, ~w occunence that is interpreted in 
the idealized cross-sect ion. 

In many pbces on the flat top of the ridge , angular fragments of magne­
tite up to a couple of hund reel pounds in weight lie strcwn along the surface 
in such a \Yay as to suggest that they arc in reality fractured outcrops. In 
addition , small bunches of magnetite occurring here and there within the 
limestone coulcl not be mappecl; and both of these facts point to a \\·ici er 
distribution of magn etite zones than is shmrn on Figure -:12. 

C ll ARACTER OF THE ::\IAG)!ETITE 

The magn etite is of h igh qualit)', medium-grain ed, stccl-grC)', hard, 
and flaggy; small amounts of it shO\\. polarit>· ancl arc classccl as lodestone. 
::\Iost of it is mixed to some extent \Yith light bro\Yn garnet and limestone, 
but in several outcrops the ganguc is present in amounts less than 30 per 
cent bv volume. 

\'\\th the exception of a short stretch of outcrop nmth11·est of open-cut 
B , " ·here pvrite is alrnndant, su lphides arc noticcahly ahscnt from these 
deposits, and ver)' fe,\. of the outcrops arc rnsty. 

OJUGTN OF T ll E DEFO SITS 

The deposits arc clearly of C'ontact metamorphic or1g111 , being t he 
result of the replacement of inclined limestone becl s by iron solutions 
cleriYccl presumabl)· from the cl ioritc. All the evidence points to a gradual 
replacement of tenuous solutions and not to an ore inj ection. On polished 
surfaces of the magnetite reli cs of limestone stratifi cation can he seen. The 
common occurremc of isolatecl bunches and grains of magnetite in the 
limestone coul d not be cf'fcetecl b)' any other means than so lut ions of very 
high penet rating pmH'r. Lent icular clykc-like and si ll-like masses of magne­
tite occur, hut in these also the cvicll' nce for replacement can he observed. 

In detail , the replacement seems t o h;wc t aken plac·c along \Y ell-defin ed 
stratigraphical horizons, in some cases adjacent to si lls of clioritc, and this 
leads to the infcrcnee t hat further explorat ion might lead to the estahlish­
mcnt of a defin ite rule of occuncncc that \\·o uld be of the greatest value 
in estimating possibilit ies. 

ECO:\"OC1IlC CONSIDF.RATIO:KS 

Extent of Deposit 

As stated ahovc, magnetite outcrnps have hecn found at intervals 
throughout a longitudinal extent of 1,860 feet, and in at least three parallel 
zones. The longest continuous exposure is 435 feet along the face of the 
bluff, a nd the longest in terval hct\1·ecn known cxposmcs is -l50 feet. Frnm 
the nature of th e deposits, there seems t o he no reason t o suppose that the 
magnetite ma)' not continue hcyoncl these limits or that it ma)" not als::i 
occm "·ithin the intervals. The difference in altitude between the highest 
and lo,Ycst outcrnps on these claims is 17 5 feet , hut this figme is based on 
the heights of different ledges. The greatest vertical exposure on any 
single ledge is along the face of the bluff, \Yhcrc mixed magn etite and garnet 
arc seen from the 260 t o the 310-foot coutoms. 011·ing to the character of 
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the occurrence as shown in the idealized cross-section, almost the entire 
surface of the two claims becomes good prospecting ground. It is not 
likely that any of the ledges will attain a great depth because of the prob­
able occurrence of diorite in the core of the ridge, but this comparative 
shallowness may be compensated by a number of parallel ledges. 

Analyses 

The following analyses arc taken from published descriptions of the 
deposits: 

A B c 

Iron ............... .. . . . . .. .. . . . . . . .. ... . . . . . ........ . .. . . . 66·42 66· 17 56 ·8 
Phosphorus ......... . .. . . ... ..... .... . ... .... . . .. ........... . 0·016 Trace 
Sulphur .......... ..... .. . . . .... . . . . .. . . ..... .. ... .. . .. . . . . 0·26 0·017 0·1 
Silica......................... . ........ . . ......... . ..... ·· · · · 1·6 
Insoluble...... ...... .. .... .... . .. . . . . . ... . . . ............ . 8·04 . .... .. .. ... 

A. Carmichael, H .: Ann . Rept., Min. of ll'li nes, B.C., 1906, p. 85. "Analyses of average 
sample." 

B. Lindeman, F.: Bibliograph y, No. 16, "Average sample taken along t he cut." 
C. Brewer, W. M. : Bibliography, No. 21, "A general sample representing about an average of 

t he deposits." 

Development 

The deposits suffer from lack of development and nature has don e 
far more than man to demonstrate their size. There arc a large number 
of old strippings that are now overgrown with moss or otherwise obscured ; 
many old open-cuts of small size now partly caved ; and one short tunnel 
driven into the hanging-wall of the bluff magnetite body, for a total dis­
tance of 10 feet. 

Consequently not enough development has been done to permit an 
engineer to use a figure greater than 5 feet for the average depth of proved 
ore. 

T onnage Estimate 

·with an average assured depth of exposure of 5 feet, and an area of 
exposure of 13,600 square feet, one might estimate about 8,500 tons as 
proved ore. As the basis for an estimate of probable ore it is reasonable 
to suppose that these tabular bodies of magnetite will continue clown the 
dip a distance equal to half of their exposed length. The magnetite con­
tained \vithin such dimensions (less the above figure for proved ore) would 
amount to approximately 51,500 tons (at 8 cubic feet per ton) . 

It is likewise possible that these deposits will either continue to vertical 
depths of at least 100 feet as an average, or, if one ledge lenses out another 
may come in so as to maintain the average; and the tonnage comprised 
within the volume represented by 100 feet of depth and present exposures, 
exclusive of probable ore above listed, would be 110,000 tons. Every 
additional 100 feet of depth would give 170,000 tons. No data are at 
hand to indicate the maximum depth of mineralization , but it would not 
be safe to extend the limits of possible ore below 100 feet of depth, unless 
further explorations shou ld reveal new facts of occurrence. 
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To sum up, the fo llowing tonnage estimate is giYcn: 

ProYed ore .. 
Probable ore .. 
Possi blc o re .. . 

1-al1te o.f the Deposit s 

T ons 
8,500 

GO, OOO 
lLO , OOO (t o depth of JOO feet) 

Of all the deposits examined near t he \Yest roast , these, on account of 
the surface extent of the sho\\·ings, the comparative alJscncc of sulplrnr , 
and the accrssihilitY. arc ronsiclr recl the most worthy of serious considera­
tion as a possible ec~nomic basis for an iron mining irnh1stry. The property 
warrants add itional rxplorntion both by cliamoncl drill ing and by further 
smfacc and underground work. 

Bibl iography 

Sec page 158 for further clctai ls 

G. Canniehael, IT. , p. 208. 
16. Lindeman, E., pp . 16-17. 
20. Linclcnrnn, 1':. , and Holton, L. L. , p. 12. 
21. Brewer, \\'. l\l. , pp. 27-28. 
22. \Yhittie r , \\".H., p. GI. 
25. Sbn,ficld, K, p. :12 . 
28. Dolmnge, Y., p . 21. 
29 . • \nn. Hep!., 1900, p. 85. 

(54 b) Rob Roy-Prince Charlie Group 

These t'rn claims arc also situatctl about one mile frum Head bay, and 
they adjoin the Stormont-Glengany group on the sm1th11·est, Figure 42. 
They arc both claims of record located by \\" illiam Poole an d J . H. 
Gardhousc of :N ootka, and cover the soutlrn·csterl:v cxtcr sions d the 
deposits on the Ckngarry and f:ltonnont claims. They supersede the 
Fido elaim, \Yhich has lapsed. 

The :showings occur along both si clcs of a small neck, in t"n<bcrcd 
country, from elevations of 3JO to 490 fret (barometric) alluvc sea-level, 
and arc reached by a trail from Head bay. ]{.o<'k exposures arc sn,a ll an d 
isolated, but the geological relationships arc believed to he iclcLtieal with 
those on the Stormont ancl c; lengany group. Dykes and si ll-like masses 
of porphyritic cliorite cut through greyish limestone , ,;howing in places 
marked bedding dipping at 20 degrees to 30 degrees to the west. 

l\Iagnctite is exposed in mn"ny places, most rommonly mixed with 
garnet and altered limestone, tut in a few places in a nearly pure state. 
Exposures of it arc all small , and no connexion hetwccn them and no 
general trend of an ore zone arc visible. 

The sho\\·ings arc hclicvccl to he parts of an irregular disconnected 
series of contact metamorphic replacements of limest011c, l)y iron-bearing 
solutions that emanated from the underlying intrusive dio ritc. 

:No estimate of tonnage of magnetite can he made, and the only value 
the claims have is a highly speculative one that has for its sole basis the 
successful exploitation of the adjoining Stormont-C leugarry group. 

References to these claims may be found in the biMiugraphy of the 
Stormont-Glcngany group. 

17135-1 
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Ql'AT~lXO ::.Ul'\IXG Dl\"l SIOX 

(55-57) Quatsino Sound 

(55 a) Iron Queen-High Gill Deposits, Ingersoll River 

(Hee F igm e -!3) 

LOCATIO~ 

Ingersoll river flo \\·s in a general nort lrn·cstcrly direction an d enters 
Quat sin o sound along it:; south shore, at a poin t opposite the " ·estern en d 
of Limest one islan d ; ancl t hese deposits arc located about;) miles from its 
mouth, high up on the southweste rn valley slope. They arc reached by a 
blazed trail that leads from the ranch operated h)· .J . II. Hrow ning (192.+) 
through badly burnt and ":;lashed" coun t ry for half a mi le and then fo llows 
a long t he west side of t he r iver t hro ugh hrnvy timher. 

The exposures arc in the heel s and along t he banks of t\\·o small creeks, 
t ributary to In gersoll rive r, alld runnin g parallel to each otlw r at et distance 
of 300 feet apart. Th eir elevations arc from 830 to 900 feet (barometri c) 
above sea-level, and the banks of t he r iver arc here co-vcrcd \Yith a mant le 
of drift and clothed " ·ith hemlock , balsam , a ncl c-eclar. In gersoll river has 
a gradient of about 60 feet a mile, is from 50 to 100 feet "· idc, an d fl O\rn 
through an open valley " ·ith one rock canyon below the claims. 

OW NEU81JLP 

There arc fo ur elaim :-;- lron Queen , High Gi ll , Iron K ing, I ron 
Bunker- rccorclccl in t he name of F rank G. P atterso n, ha nd logger of 
Quatsino, and the ncccssar)· assessment work had been performed, keeping 
the claims in good standin g ( 192.+) . 

GE OLOGY 

An igneous rock rescmhling monzonitc, si li c- ified a nd('site or ctn dcsit ic 
tuff, and possibly altered limestone, arc exposed in the immediate vicinity 
of the showings. In both creeks the andcsitc is much alte red and replaced, 
and is douht less cut hy the monzonite, a lthough th is in t rusiYc relationship 
cannot actually be obscn ·ed. Around the larger depo it only the andesite 
is exposed . In both deposits, a structure dippin g to th e west or so ut hwcst 
is indicated. 

occumn~NCE OF TITE M A C: NETI TE 

Two ledges of nrngnetitc occur, on e in each creek , a nd both seem to 
dip westerly . The amoun t of clip of the larger body is un certain , but it is 
probably quite steep. Judging from the geological relat ions, these seem 
to be two distin ct ledges and not a single faul ted one. 

The smaller ledge lies immedi at ely below a n inclined contact with a 
medium-grain ed monzon ite , and is 9 feet 6 in ches from wa ll to wall (includ­
ing a h orse of anclcsitc 2 t o 3 feet thick) . Lime-alumin a silicates and calcite 
occur in the ledge, but th ere is no other indication of limest one. The 
magnetite is rusty-weathering and is spotted with grain s and small bunches 
of pyrite. Unreplaccd rock frngmcnts are common in the ledge. 
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The larger ledge is bounded on its cast and soutlrn·cst sides by a finc­
graincd siliceous rock resembling an anclcsitc or anclcsitic tuff, and grades 
into this rock. ~o other geological relationships were ob8crvccl, all other 
boundaries being drift-covered. It is probable that the ledge trcncl8 
northwcst-southcast and clips westerly. 

CHARACTER OF TUE MAGNETITE 

The area outlined as underlain hy magnetite consists of 80 to 90 per 
cent magnetite by volume, whneas the area mapped as mixed magnetite 
and Yolcanics contains about 50 per cent by volume of each. 

The magnetite itself i8 dense, harcl , gre)'ish black to liluish black and 
is impregnated \Yith Rmnll amounts of pyrite. The unreplacccl andcsitc 
mixed " ·ith it canies abundant finely disseminated P>' rite. As this deposit 
is to a large extent covered by moss, it is impractirnhlc to make a rcliahlc 
statement regarding the grade. 

ORIGIN OF THE DEPOSI'l'S 

The magnetite appears to he a rep lacement, under contact metamor­
phic C'onclitions, of the volcanic rock s in the vicinity of the intrusive contaC't 
with the monzonitc. Heplacrment bunches and vcinlcts of magnetite 
occur in the brrcciated and si licifiecl volcan ie rncks, and in one rxposmc 
magnetite \ms found eontaining unrcplaced laths of plagioclasc fcldsp~tr , 
indieating that at least part of the ledge resu lted from the replneemcnt of 
tuffacrous anckRitn porph)·ritc. 

The rn;unl i'illpply of garnrt, epidotc, ete., so common in the otlwr 
depc:sits, is almo:-;t entirely lacking (especially in the largN or westerly 
body). Limestone is reported to occur on another part of the cbims, lrnt 
none \\·as sec'n near tlw showings. 

]';COKOMIC CONSIDERATlOKS 

K either of these clrposits can be considered as immediate sources of 
iron ore. both on account of their lack of development and distance from 
tidewater. The easterly deposit is too small and too sulphmous in char­
acter. The \\·estcrly or larger deposit contains some magnetite (of good 
grade), and if it sho uld prove, on further exploration, to have a northerl y 
trend, as indicated on the map, and a fairly steep clip , a body of magnetite 
of a width of at least 40 feet might ])c opened up. There arc no rock 
expm;ures to the north or south of the showing to interfere with , or suggest 
extem;ion, so the value of the deposit bccon1es highly speculative. 

(55 b) Other Ingersoll River Deposits 

Another deposit contain in g magnetite was locatrcl in l\iay, 1902, on 
Ingersoll river, aliout half a mile from its mouth, ancl 011 its cast side 
sevrral hundred feet above \Yater-level. A small amount of work was clone 
on this sho,ring prior to 1907, an cl after that there is no recording of further 
clc-.;c\opment. The property was known as the Blue Bird group, con­
sisting of the Blue Bird , l\Iystic, Ingersoll , Rtclla, and Olga claims. "The 
ore \ms magnetic carrying gold values. A tunnel was rnn in 30 feet, 
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tapping the lead at 40 feet depth and showing the same class of ore, whereas 
copper was expected to be found" (29) . 

ore. 
The deposit is evidently of no value as an immediate source of iron 

Bibliography 

See page 158 for further details 

29. Ann. R ept., 1903, p. 19-1; Ann. Rept., 1907, p. 199. 

(56) June Deposit, Quatsino Sound 

(See Figure 44) 

LO CA TIO 

The June grvup, consisting of five Crown-granted mineral claims, is 
located on an easterly-facing slope leading down to Alice and Victoria 
lakes, and is from 4 to 6 miles cast of Jun e landing, on the southeast arm 
of Quatsino sound. The workings may be reached by a good pack trail 
from June landing, over which all the supplies are hauled for the Coast 
Copper Company's operations at the Old Sport mine. The magnetite 
showings are only 200 yards southea.st of the trail , mainly on the June 
claim. The tunnel and dump may be seen from the trail by looking 
southerly across June creek. 

The deposit occurs in thickly timbered country with dense under­
brush, and many of the old workings are obscured by a second growth of 
evergreens. They arc on a gentle slope facing June creek to the north­
wcst, and have elevations varying between 490 feet (portal of tunnel) 
and 630 feet above sea-level. Rock exposures are few except on top of 
the knoll at the southwest where an old quarry reveals some geological 
relationships. 

HISTORY AND OWNERSHIP 

This group contains the Amazon , H elen , June, Olga, and Iron Knob 
claims, owned by the Copper Mountain Mining and Development Company 
of Tacoma, U.S.A., which were located in 1901and1902 as a copper pros­
pect. The tunnel was driven several years ago in the hope of intersecting 
the body of magnetite and bornite exposed in the large open-cut, but as 
this was unsuccessful, development was abandoned . In 1916, r. S. Clarke 
and associates of Seattle took a bond on the property and prospected other 
parts of the ground, mainly for copper. Since that time no further work 
has been clone. 

GEOLOGY 

Hornblende diorite, andcsite, andesitic tuff, and limestone are all 
exposed in the vicinity of the magnetite showings, but the geological 
relationships between these rocks were not definitely determined. Lime­
stone was only found in one exposure on a cliff face where it is silicificd and 
in vertical contact with diorite. Nests of crystalline calcite and grains of 
galena are scattered through the limestone . The contacts between the 
diorite and the volcanic rocks within the tunnel \Yere well-marked, and 
appear to be intrusive in character. It seems probable that the diorite 
occurs as a number of parallel dykes or sills in the anclesites and tuffs, 

171 35-17 
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but evidences of stratification in the latter were not fo und. A more acidic 
in t rusive, probably granodiorite, is exposed a fe w hundred yards fr om 
the showin gs, but its relation to the diorite was not ascertained . 

OCCURRENCE OF THE MAGNETITE 

M agnetite is found in two different occmrences in t his deposit, as 
vein-like masses and irregular replacements in the volcanic rocks, and as 
veins, small masses, and spotty impregnat ions in the diorite. The out­
crops extend over a longit udinal distance of 400 feet . Only three small 
exposures of it were found in the tunnel, but it is interesting to note that 
no magnetite was fou nd near the face of the t unnel which lies 120 feet 
underneath the bluff exposure . No structure is v isible within the mag­
netite exposed on t he bluff, and the contact seen on its western face between 
magnetite and diorite is by no means a defini te one, as there is a gradation 
bet\\·een solid magnetite on the north , through small, irregular-shaped 
masses to veinlets and scattered grains t o the south. These veins, con­
sisting of quartz with ch alcopyrite, b ornite, and magnetite (the latter 
mainly in the diorite walls), have a steep northerly clip , giving a pseuclo­
gneissic appearance to the cliorite, and suggesting a nearly vertical structure. 
On the other hand , this apparent vertical structure does not extend down­
ward to the tunnel level, and there is no other feature of the whole deposit 
indicating a vertical attit ude. Within the tunnel immediately north \Yest 
of the first bend , there occurs a stringer or layer-like deposit of magnetite 
exposed in both \\·alls in nearly hori zontal attit ude, with a slight clip in to 
the t unnel. It is mixed with garnet, pyrite, and pyrrhotite, is about 30 
feet in length , and varie in thickness from 6 to 18 in ches. Whether this 
bas any relationship to the structure of the deposit is not certain , but it 
might be suggested that a shallow clip of the volcani c rocks to the east or 
southeast might explain t he occurrence of this tabular mass, as well as 
account for the absence of magnetite in the face of the tunn el. 

CHARACTER OF THE MA GNETI TE 

Only very small amount of solid magn etite arc exposed in this deposit. 
M ost of it is badly mixed with garn et, tremolite, actinolite, pyrite, pyrrho­
tite, and altered volcanic rocks; the remainder is scattered through the 
cliorite, and associated with quartz stringers containing chalcopyrite and 
bornite. 

ORIGIN OF THE DE POSIT 

The magnetite is a replacement of the volcanic rocks and of the diorite, 
manifestly by tenuous solut ions that attacked the ferromagncsian min erals 
in preference to , and before, the others. The deposit docs not seem to 
have the usual characteristics of the contact metamorphic type, a nd it 
seems strange that a mass of limestone, so close by, should have escaped 
replacement. The copper mineralization was at a later stage, fo llowing 
quite clearly the deposition of magnetite . 

The source of the solut ions is not known. There may be t wo genera­
tions of magnetite-one in the volcanics clue to the influence of the cliorite 
dykes or sills, and another in these intrnsives, clue to the influence of larger 
masses of diorite elsewhere or at greater depth. It is a lso possible that 
all the magn etite may be of one generation, supplied by emanations from 
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an underlying or nearby large-scale diorite stock. The copper mineral­
ization may owe its origin to the granodiorite int rusive mentioned above 
as occurring some distance from the deposit. 

ECONOMIC CONSIDERATIONS 

This deposit is not of economic value primarily as a source of iron 
ore, although a small tonnage of magnetite might be obtained from the 
mining and treatment of the deposit for its copper values. 

Bibliography 

See page 158 for further details 

29. Ann. R epts., Minister of Mines, B.C., 1903, pp. 194-195, 201; 1916, pp. 341-3-12 . 

(57) Limonite Deposits, West Arm, Quatsino Sound 

Two deposits of bog limonite, occurring on the north side of t he 'vest 
arm of Quatsino soun d, were briefly examined, but very little new inforina­
tion of value was derived, beyond what has previously been published in 
the annual reports of the i\!Iinister of Mines for British Columbia. 

(57 a) Lot 321, "Quatsino Iron Ore" 

LOCATION 

This deposit is located about one mile west of the west end of section 1 
of the Coal H arbour Land Grant, on the slope of a hill facing southwest, 
and about one-quarter of a mile from the west arm. It is probably located 
on lot 321, township 19, but is mentioned by Carmichael as being on 
"Section 26". 

The hill-side on which the deposit occurs slopes about 20 degrees down 
to the valley of a small creek, and is well timbered, except over an old 
stripping which is now partly obscured by young hemlocks. 

HISTORY A TD OWNERSHIP 

Brewer states that these claims "were sold to the Moore Investment 
Company, of Seattle, which operated the blast-furnace at I rondale, in the 
state of \JiTashington, for a few months, and some shipments of this bog-ore 
were made, but sin ce that enterprise fai led the mineral claims have reverted 
to the Metropolitan Trust Company, of New York, which acquired the 
assets of the original purchasers" (21 , page 28). 

Robertson in 1907 makes the following statement, which is quoted by 
Brewer: "To extract this ore the Moore Investment Company had, earlier 
in the year, sent up a large force of men on an ore-barge, and had built a 
temporary wharf from which a tramway was built to the iron-ore deposit. 
In August the property was found to have been abandoned, the track torn 
up, and the rails shipped away. From the workings visible it would appear 
that the iron deposit over an area 300 feet long and 200 feet wide had been 
removed from the surface down to solid bedrock, and this area had yielded 
1,500 tons of ore, which had been shipped.'' 1 

' Robertson , W. F.: Ann . Rept., Minister of Mines, 1907, p.149. 
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GEOLOGY 

The hill-side is underlain by a fine-grained, bleached, softened , light­
coloured rock, seemingly igneous in origin, richly impregnated with very 
fine-grained pyrite. Glacial drift covers the hill-side to a depth of a few 
feet. 

OCCURHENCE OF THE LL\IONI'l'E 

The limonitc lies on top of a glaciated rock surface, and occurs within 
the mantle of drift underneath the grass roots. The bedrock itself is very 
rusty and rotten , and the limonitc docs not break free from it. It is a 
porous, cellular, dry, brittle gossan, with transported limonite deposited in 
the cavities. It is yellowish to dark brown in colour, and contains vegetable 
matter with boulders and fragments of the rocks of the drift. The deposit, 
as observed in the old stripping, varies from a few inches to 4 feet in thick-
ncss. 

OJUG I N OF THE DEPOSIT 

The deposit consists of residual and transported limonitc, occmring 
within and cementing and replacing the glacial drift, and the upper 2 or 3 
inches of bedrock. The iron is evidently derived from the oxidation of 
the fine-grained pyrite, part of whose oxidation products arc fixed as cellular 
limonite, whereas another part was transported in solution a short distance 
only to be deposited in cavities in drift, and as a replacement of the vege­
table remains and the drift itself. In places, the rock fragments in the 
drift are themselves replaced by limonitc. 

ECO ' OMIC CONSIDEHATIONS 

The country is thickly timbered, so that it is impossible to ascertain 
anything about the extent of this partly worked deposit or about the 
possible occurrence of other similar ones. It docs not appear that limonite 
deposits of large size, similar to this one, arc to be found on this side hill. 

Bibliography 

Sec page 158 for further details 
21. Brewer, W. M., p. 29. 
22. Whittier, W. H. 
~9. Ann. Rcpt., 1907, p. 1-19. 

(57 b) "Prince's Iron Claims" 

LOCATION 

These claims, of \Yhich there were thirty-six, arc located on the north side 
of the "·est arm of Quatsino sound, about 8 miles west of the entrance to 
Coal harbour. They arc on both sides of t he boundary line between 
townships 19 and 25, and extend from a point half a mile back from the 
shore to a distance of 2 miles back. The group is outlined on Reference 
Map 3 D of the Department of Lands, Victoria, B.C. 

The old trails to this deposit arc obliterated , particularly near the 
shore, due to logging operations, but after the standing t imber is reached 
there are a number of poorly preserved trails, leading in cveral directions 
to different parts of the deposit. 
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The deposits are located along the lower slopes of hill-sides and as bog~ 
in the vicinity of small creeks. In t he fl at or typical bog parts of the 
deposits, timber is almost entirely absent, and the ground is covered with 
grass and scrubby second growth evergreens. On the hill-side deposits, 
however , where the slopes rise to 15 degrees , the timber is thick, and some 
of the t rees are over one foot in diameter. As far as could be ascertained, 
there are no topographical features that give a clue to the outlin es of the 
deposits. 
1 • A number of small creeks flow through t he claims, and they are all 
depositing flocculent iron hydrate. The elevation of the deposits varies 
from 200 to 400 feet above sea-level. 

HISTORY AND OWNERSHIP 

The fo llowing details are quoted from previous publications: 
"A group of thirteen claims was record ed during the past summer and 

is now held by t he Iron Mountain Syndicate of Victoria; litt le or no devel­
opment work, however, has been done as yet" (6, page 206). 

" The t hirteen claims owned by M essrs. Frank, Croft, and others on the 
vVest arm h ave received some development work this year (1903) . . . 
The property consists of eight claims containing limonite, and five con­
taining bog iron. The bogs are drained by a small creek flowing 
into the arm and named Indian creek. These deposits have been prcs­
pected by holes sunk at different points. On a range of hills to the north­
west of the bogs lie the limonite deposits, one of which , on the Sunrise 
claim, one mile back from salt water and at an alt itude of 400 feet, was 
examined. The deposit has also been prospected by a number of 
open-cuts and holes" (29, pages 195, 202-203). 

" The original twenty-t wo claims 
Seattle. A large number of 
systematically. The owners 
balance of the new locations made this 
fourteen claims" (29 , pages 212-213) . 

\Yere sold to J. Moore of 
open trenches h ave been dug 

have just acquired the 
year ( 1905), numbering some 

Thirty-six claims on the north side of the arm are owned by J. A. 
M oore and vV. Pigott of Seattle. On the t hirty-six claim area, considerab le 
work was done in 1906 . " The two largest cuts are 425 feet long, 4~ feet 
wide, 7 feet deep ; and 200 feet long, 2 feet wide, and 4 feet deep, all in 
ore. Some of the shafts are sunk 14 feet deep (29 , pages 183, 201) . 

GEOLO GY 

Owing to the caved and overgrown condition of t he old workings and 
the dense cover of underbrush and t imber, very little new information was 
obtained in 1924, so that some data is quoted from earlier reports. 

The country rock on the hill-sides over which the tributary creeks 
flow is a fine-grained, soft , decomposed, light -coloured intrusive or extrusive, 
richly impregnated with fin e-grained pyrite. No rock relations were dis­
covered. 

OCCURRENCE OF THE LIMONITE 

Iron hydrate (here loosely called limonite) occurs as an undulating 
blanket paralleling the present surface and is found in the follO"wing way: 
(a) as a cement in the glacial drift; (b) as a replacement of pebbles and 
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sand in the drift ; (c) as cellular, gritty, hon eycombed masses; (cl ) as a 
replacement of vegetation ; and (e) as a flocculent gelatinous scum in 
suspension in the creeks and as a newly formed deposit at their margins. 

Several of the old trenches were dug out and their sides cleaned up 
for examination , and the fo llowing details of occurrence noted. One 
trench sho\Ycd along its sid e, mcasm ccl from t he smface cl own , 4 to 6 
inches of surface mould , 18 inches of yellowish glacial drift with rock 
fragments cemented by limonitc, 12 in ches of induratcd limonitc consisting 
largely of replaced vegetation or peat, 10 inches of soft , wet, yellowish, 
clayey limonitc, followed by hard , gritty, blackish , sanely drift. 

An other trench 6 feet high at the face, hows at the bottom 3 feet 6 
in ches of induratcd , porous, cellular limonitc with replaced peaty matter, 
covered by drift cemented by limonite into a breccia. 

Another trench, 100 feet distant from the last one, sho" ·s an 8-foot 
face, with 5 feet of brown , compact, sandy-like, loose limonite, that appears 
to have stratification. 

About 600 feet distant from this is an area of bog ore, partly covered 
\\·ith water, showing on the smface ne\\·ly-fo rmed gelatinous limonitc. 
The b og is covered by grass, with hemlock, balsam, a nd cedar up to -! 
feet in diameter. The depth of the bog is undetermined . 

The following notes arc taken from previous reports. A pit "started 
from the creek-bed and ran up t he gently sloping bank, showing in nearly 
horizontal layers, first, 4 feet of bog iron ore; next, one foot of gravel 
with a layer of fin e clay on top; next, 9 inches of iron ore, 
then 2 feet of ochre and clay, above which was the black surface mould. 
A similar showin g was seen in another cut about 150 feet farther up the 
creek , an d these may be taken as typical of the more successful strippings 
made. Samples from the lower 4-foot deposit 
gave 48·12-48 · 31 per cent and 50·19 per cent of iron, with much organi c 
matter. The ochre and clay stratum assayed 36 · 6 per cent of iron" 
(29 , page 149). 

"On the hill-sides where the accumulation of the limon itc has gone on 
without intervening disturbances, the ore is generally clean aml fr ee 
from other admixtmes. In t he dry season the limonite becomes hard , 
forming a solid crust, which , during the succeeding wet season , will be 
buried under more ore solut ion. The thickness of the ore thus accumul­
at ed varies considerably, depending on the supply of ore solut ion an d 
the topography of the ground. If in a depression in the ground the ore 
may be qu ite thick, " ·hilc, on the other hand, \\'ith a little elevation of t he 
ground only a few feet from the latter place, none, or only a fe w inches of 
ore may exist. Thicknesses from a fe w inch es to 6 feet were noted, but it 
was reported that in one place a thickness of 18 feet had been obtained hy 
drilling . The greatest depth has been found in the vicinity of two creeks 
on the Eagle and Sunrise claims, and although the ore in many places is 
clean, some of the outcrops show a serious mixt ure of fractions of the 
country rocks embedded in it. These have been tran sported here during 
the wet season by the high waters from the hills above. The limonite 
has then been precipitated between them , a nd the whole now forms a kind 
of ore breccia. In the swamps, .on the other hand, the ore is associated 
with peat, in layers of varying size . 
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"Two average samples taken from two different open-cuts, where the 
ore was clean, gave the following analysis: 

Insoluble matte r . .. .. . .. .. ... ...... . . 
Iron . .. 
Sulphur ... 
Phosphorus .. 

ORIGIN OF THE DEPOSIT 

I 

Per cent 

2·32 
5·1 ·46 
0· 15 
0·038 

II 

Per cent 

1·40 
56 ·97 
0·447 
0·038 

The iron hydrate seems to have originated with the oxidation of the 
pyrite of the country rock and the partial removal in solution and sus­
pension of the products of this decomposition, by small streams and sub­
soil drainage. Drift and peaty material lying on the side hills through 
which these waters percolated were cemented and partly replaced; 
while the remaining parts of these products were carried down to the 
flatter areas and deposited with clayey sediment as bog iron ore. 

ECONOMIC CONSIDERATIONS 

With the small extent of the present development, and on account of 
the overburden of vegetation, it is impossible to make any estimate as to 
the amount of limonite available in this deposit. The claims cover an area 
of a little over one square mile, but there is no reason to suppose from 
present indications that the limonitc deposits are co-extensive with that 
area. The depths of the deposits vary from zero at the margins to a 
reported figure of 14 feet in one pit. There is no means of arriving at an 
average figure for this vertical dimension. HO\Yever, a calculation based 
on an area of one square mile with a depth of 5 feet would, no doubt, result 
in a very liberal estimate of quantity. The tonnage of undricd material 
represented by such a volume would be in the neighbourhood of 5,000,000. 
After ignition, this tonnage would be reduced 60 or 70 per cent, givin g as 
the weight of dry limonite less than 2,000,000 tons. This figure would 
comprise a great deal of sandy, clayey, and rocky matter that would reduce 
to a low figure t he percentage of iron contained. In addition, it must be 
remembered that such a calculation docs not take into account barren areas 
within the confines of the one square mile. This figure of 2,000,000 tons 
(which is in no sense an estimate) will give some idea of the maximum 
size of the deposit, but it is to be expected that the tonnage of commercial 
grade would only amount to a small percentage of such a figure. 

It is hardly possible that the value of the material in such a deposit 
could stand the expense of stripping, drying, cleaning, and transportation 
necessary to bring it within the sphere of operations of a blast furnace. 
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OTHER ::\1AGKETITE OCCURREKCES NEAR THE 
WEST COAST 

1\Iany other occurrences of magnetite are known in the country 
tributary to the west coast, and a few of these were visited . They are 
not of interest primarily as sources of iron ore, consequently they are only 
given brief mention in this report. Such occurrences are the following: 

(a) Of prime importance as probable and possible copper producers 
(magnetite is an important gangue mineral) 

Old Sport Mine, Coast Copper Company, at Elk Lake, near 
Quatsino Sound 

(References: Ann. Rept., Mini ster of Mines, B.C., 1916, pp. 34(f..34l; Dolmage, V., Geol. Surv ., 
Canada, Sum. Rept. 1918, pt. B, pp. 33-35.) 

Merry Widow Deposit, Adjoining the Old Sport 

(References: Ann. Rept., Ministe r of Mines, B. C ., 1916, p. 341; Dolmage, V., Geol. Surv., 
Canada, Swn. Rept. 1918, pt. B, p. 35.) 

Tidewater Mine of Sydney Inlet Mining Company, Sydney I nlet 

(Refc;ences: Ann. Rept., Ministe r of l\Iines, B.C. , 1917, pp. 248-254; Dolmage, V., Geol. Surv., 
Canada, Sum. Rept. 1920, pt. A, p. 20 .) 

TV aterloo Deposit, Kokshittle Arm, Kyiiquot Sound 

(References: Dohnage, V., Geol. Sw·v., Canada, Sum. Rept. 1920, pt. A, p. 21.) 

(b) Black Sand Deposits (auriferous) 

Wreck Bay Placers 

, (References: Ann. Re pt., i\finistcr of i\fines , B. C., 1902, p. 233; Dolmage, V., Ceo!. Surv ., 
Canada, Sum. Rept. 1919, pt. B, p. 16.) 

~ Additional to the above is an occurrence on an island in the \Valker 
group near the north end of Vancouver island as mentioned by Dawson. 1 

1 Gcol. Surv., Canada, 1889, "~Iinornl Wealth of British Columbia," p. 151. 
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Iron Mounta in cl., C layoquot mg. div., 

d esrrip tion ...... . 
Iron Mountain cl. , Kamloops mg. div . 

See Magnet cl., Moresby is . 
Iron l\•f ountain g roup, d escript ion. 
Iron Moun tain Hyndicate. 
Iron Queen cl. , N icola mg. div., d escrip-

102 
239 
133 

229 

1.52 
2H 

t ion .. .... .. .. ..... 129, 130 
I ron Queen cl., Quatsino mg. di v ., de-

script ion .. . ............. . ............ 236-238 
Iron Queen-High Gi ll group, descripti on .236- 2-16 
Iron R ange m t., iron ore deposits on .... 132- 142 
Irvine, Capt. John . 192 
Jackson, Colin.... .. .. .. .. .. . 59 
Jacobsen, Phillip ...... . . ... . .... . .... . . . 230 
J en cl .. . . . . . . . . . . . . . . . . . . 188 
Jennie Fractional r l. 168 
Jessie cl. See Jess ie a nd H a rriet cl. 
Jess ie and H arriet cl. , description 39-12 
J oll y Doy cl. 136 
Jones, ex-Senator.... 73 
June rl....... . . . . . . . . . . . . . . . . . . . 239 
June g roup, d esc ript ion .................. 239- 242 
June landing, magnetite near . 239 
Kamloops I. , m agnetite near ............. 109 
Kam loops mg. div. , iron o re deposits of .109- 128 
Keepsake cl .. ......................... 138, 142 
K enned y I. , magnetite near .. .. 229 
Kilbella bay, magnetite nea r. . . . 5.5 
Kildona n, iron ore d eposits near .. 191 , 226, 227 
K ing is., magnetite on . .. . 54 
Kirkpatrick J3 ros .. .. ... . 177 
Kitchener , iron ore deposits near . 132- 142 
Ki tc hener (H a ig) g roup. 55- 58 

Kitimat r., magnetite near .. 
Klaanch r. See Nimpkish '" 
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Klinaklini r., iron ore deposits near . . .. 63, 64 
Knight inlet, magnetite near . 62 
K okshi t tle arm, magnetite nea r . 247 
Kootenay r., magnetite fl oat on. 131 
Kumeolon inlet, magneti te near. 26 
L a boucher channel. . . . . . . . . . . . . . 51 
L a Grande cl. 139 
L a idlaw, J. T . .. .. .. .. .. . . .. . .. . 143 
L a ke mine. . . . . . . 94, 99 
L a mb ck. , limoni te near . .. .............. 142 
L a rsen. See R ogers, Benson, and La rsen 
L ewes r., iron ore on.... 15 
Lillooet I., iron ores near.. 106 
Lillooet mg. di v. , iron o re d epos its . .. ... . 106 
Limonite d eposits ...... 5, 16, 102, 103, 106- 108, 

129, 142, 153, 242, 243 
Little Ilobs cl. , d escription . . . ..... 176, 182-186 
Little Bobs-Baden Powell group, descrip-

t ion............ .. . .. ... 182-186 
Little Moyie r ., iron ore near. 132 
Lodestone mt., magnetite near. . 130 
Logan, Mr.... . . 192 
Lord of the I sles ::\l'o . 4 cl. , descrip-

tion..... . .205, 217, 218 
L ord R oberts group , d escripti on .. 131 
Louise is ., magnetite 0 11... ... . . 27-30 
L~'tton , iron ore deposits near . 108 
McClure m t ., li monite near .... . .. 107 , 108 
McClure ]\founta in cl... . ......... 107 , 108 
]If cD onald , George.... . . . 115 
McGregor, John \V ............... 168, 17-1 , 175 
l\[nck 's copper-iron ore deposits, describcd. 14, 15 
Mc Millin , J . 8 .............. . ........ 37, 43, 44 
Magnet cl., K a mloops m g. <li v . , d esr rip-

t ion . . .... 11.5. 116, 122-128 
llfagnct cl. , Moresby is., dcsC' rip t ion ..... . 37- 39 
Magnetic No. 1 cl., d esc rip t ion ... 191, 224, 225 
Mag netite deposits .... ll. H , 1.5, 21, 24, 26, 27, 

30, 32 , 34, 35, 36, 37, 39, 42,43, 44, 48, 51, 
54, 55, 59, 62, 64 , 66, 71, 73, 78, 79,86, 100, 
IOI, 102, 106, 108, 109, 130, 131, 166, 167, 
168, 174 , 175, 176, 177 , 182, 186, 188, 189, 
190, 191, 198 , 205, 206 , 210, 214 , 217, 218, 
221, 22-l, 226, 229, 230, 231, 235, 236, 238, 

. 239, 247 
On g m .. . . ... ..... . 

M a las pine l\Iines Co. 
ll! a nson, L . 
Maple Leaf cl.... .. ... 134, 137, 
Ma rtin, D. H ............. . . 
Mat ilda ck. , m agnetite near . .. . 
i\f ay narcl, Harry. 
Max rl.. .. .. .. 
Menzies bay , m agnetite near ........ . 
Merritt, iron ore near .. . . 
Merry Widow cl. , magnetite wi t h copper. 
Metropolitan Trust Co . . .... . 
Midday cl. ........... . . . . 
llfodoc cl. , description .. . 
Monie a nd Comm oford , 1[ess rs. 
Moore, J. A . 
Moore, \V . 

7-10 
101 
228 
142 
55 

230 
174 
188 
71 

7 
247 
242 
191 
35 

221 
2~4 
131 

Moore Investm ent Co. .192, 242 
118, 126- 128 

30- 51 
142 

....... 132 , 133 

Moose cl. , d escr iption .... 115 , 116, 
Moresby is. , iron ore deposits of.. 
i\foyie, iron ore near. 
l\Ioy ic m ts ., iron ore deposits. 
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PAGE 
:;\[ystic cl. .......... . . . . . 238 
::\anaim o mg. div., iron ore d eposit in ... 59- 102 
• -clson ck., iron ore deposits near . 108 
::\elson mg. di v., iron ore deposits in .... 131- 142 
Newton, N . E. .. . . . . . . . . . . . 188 
)Jewton's mine. See Rose cl. 
::\cw \Ycstm inster mg. d iv., iron ore 

deposits of. . . . . . . . . . . . . . . . . . . . . .103- 105 
::\icola, hematitc near.. . 130 
::\ icola I. , limonitc near .... 129 
::\icola mg. div., iron ore deposits in ... 129 , 130 
>!im pkish r ., iron ore deposits on. .64 ,65 
::\oot ka sd., iron ore deposits ........... 231-235 
::\ordensk iold r., iron ore deposits on .. .. . 14, 15 
)J°ort h Pacifi c Iron :Mines, Ltd ....... 16 
::\umukam is bay, magnetite near . 191 
Old Ireland cl... . .................. 205 , 218 
Old Sport copper mine, magnet ite in . 247 
Olga cl., Ingersoll r. .. . . . 238 
Olga. cl. , near southeast arm, Qua.ts ino 

sd.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239 
Oliv ine m t., iron ore nenr . 130 
Omineca m g. div., iron ore d epos its of. .. 16-5 1 
0-Ray cl. ..... . . . . . . . . . . ........ 137, 141, 142 
Ore reserves, B ri t ish Colu mbia........ 2-4 

Yancouver is. . ... 164-165 
O rigin, iron ore deposits 

See also descript ions of indi vidua l 
depos its 

Briti sh Columbia........ . . . . . . . . . . . . . 5- 10 
Vancouver is., west coast ...... 155, 161- 164 

Ormond cl. , descript ion..... 230 
Osborne, F. F.............. . ... 1, 103, 154 
Oswego Iron and Steel Co. 80 
Pacific cl. ......... . .. 139, 142 
Pacific Steel Co.. . . . .155 , 166, 205 
Paris group, desc ription. . . .... 100 , 101 
Parsell, Thos. 168 
Patterson, E....................... 148 
Patterson, Frank G. . . . . . . . . . . . . 236 
Pauline, J. A. 54 
P axton mine .... . ..... . ..... 86, 93, 94, 96, 97, 99 
Peace River mg. di, . ., iron ore dcpos i ls in 153 
Pea rcey, J. C.......... 155 
Peel r. , iron fl oat near. 13 
Pcnd d'Orci ll c r., hem atitc on. 131- 132 
Perki ns peak , hemat itc on.......... .63, 64 
Phillips arm, iron ore depos its near ...... 66-70 
Phoeni x, iron ore associated "·ith copper . 130 
Pig Iron c I. . . 188 
Pigott, \\... 244 
Pilot cl.. ................................ 199 
Pinc ck., magnetite near ..... 80 
Pipestem inlet , iron ore near .... . . . . . . . 191 
Pitt is., iron ore deposits of. 24-26 
Placers....... . ....... . . U7 
Plunger cl., descript ion. . .42, 43 
Poole, Wm .............. . ............. 232, 235 
Porcher is., iron ore deposits of 21- 24 
Port San Juan, iron ore deposits near .... 167- 191 
Prescott mine , desc ription ..... 86, 89-92, 96, 98 
Prince Charlie cl. See Rob Roy-Prince 

C ha rlie 
Pri nce's Iron clain1 s, clcse ri pt ion. 
Pryce channel, iron ore near . . 
Puffing B ill y cl. ..... . 
Puget Sound I ron Co. 

Iron mines of. 

.... 243- 246 
. 79 , 85 

188 
192 

... 86-100 

PAGE 
Quatsino mg. div ., iron ore deposits in .. 236-246 
Quats ino sd . . . . . . . . . . . . .242, 2-17 

Iron ore deposit s near ................. 236-246 
Quatsino Iron Ore cl. , descript ion. . .242-243 
Queen C ha rl otte mg. div., iron ore 

depos its in .................. . .. . 27-51 
Qu insam Lake Iron Synd icate. . . . . 73 
Rackla r ., iron deposits on.. . . . . . 12, 13 
Rae, Frank . . . . . . . . . . . . 13 
R ae ck ., lim onite on. . .107, 108 
Rainbow d... . . . . . . . . . . . . 199 
R a lph , Wm. lGG 
R ambler cl.. . 188 
Raven bay, magnet ite near..... 102 
Raven ck., m agnetite near... ... 101 
R aven m ine. See R ed Cloud mine 
Reco cl. , descrip t ion. 
Red C loud mine, descrip t ion . 
Rcdonda Iron Copper Co . . 
Rhodes ia c l. ... 
Rivers inlet, iron o re deposit near 
R ob R oy-Prince Cha rlie group, descrip-

36 
101 
80 

139 
55 

t ion........................ 235 
Rogers, Benson, and Larsen. 27 
Rose cl. , descrip t ion ................... 188, 189 
Roya l claim s, desc ript ion. 24-26 
Rupert 'o. 1 cl. ................. . . 21 
Rupert No. 2 cl . . . . . . . . . . . . . . 21 
Russell ck., iron ore near . . . . . . . . . . . . 132 
Rable r., iron ore. 85 
Sad ie cl. ...................... H 
Salmon r ., iron ore deposits on. 131 
Rand ck ., iron ore deposits on ........... 147-152 
San Juan po rt . See Port San Juan 
San Juan r ., n1agnctitc near ..... . ... . 190 , 191 
Sari ta r., iron ore deposits on. . .. 191- 198 
Sarita and Copper I sland Mining Part ner-

ship ................................. 192, 199 
Secha rt pen., iron ore deposits of. .. 191, 205-2 18 
Seymou r inlet, iron ore deposits near... 55- 62 
Scyn1our narrows, 1nagnctitc near. 7t 
Shoo Fly cl. , description. 66-70 
Signal cl. .................... 115-1 18, 125- 128 
Similkamccn mg. div., iron ore deposits 

l!l . . . . . . . . . . . . . 130 
Sircla r cl. , description. . ......... 176- 182 
Smi t h , George and A. .. 218 
Sm iths landi ng , magnetite near. .. . 191, 218-22 1 
Sophia cl. ........... 1 8 
Sout hern C ross cl.. . 191 
Spade Flush cl. 44 
Spcculari tc . . . . . . . . . . . . .. 129, 152 
Spiller r. , iron ore near . 21 
Spratt bay, magnetite near. 101 
Standard No. 6 cl. . . . . . . . . . . . . . .205, 218 
Stella cl.. ........................... 238 
Stewar t r ., iron A oat on.... .... . . . . . . . . . . 13 
Storm ont cl. Sec G lcngarry-Sto rmont 

group 
Stua rt anchorage, iron ore deposits near .. 24 
Summi t ck., limonitc ores on . . .. 16, 20 
Sunbeam cl ................. . . 199 
Sunri se cl. , d csc riplion. . .. 244-2-15 
Sunshine group............. ... 191 

Desc ri pt ion.. . ............ 226, 228 
Sutton, \\"m..... 232 
Swanc.\-, H omer. 192 
Swanson, C. 0........... . ..... . 1, 35 
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Sydney inlet, rn ag;netite with copper. 
Sydney Inlet Mining Co ............... . 
Tacoma Steel Co ....................... . 
Tally group 

PAGE 
247 
2-±7 
205 

T ally Kos. 1, 2, and 3, d escript ion .... 190- 191 
T ascko r. , iron ore deposits on ... . . . . ... 106-108 
Tasu harbour, i ron ore d eposits .......... 31, 32 
T atonduk r. , iron ore deposits on .. . .... . . 11 , 12 
Tax cl.. ...... . . . . . . . . . . 176 
Texada is., iron ore d eposits of. .86- 102 
Texas cl. . . . . . . . . . . . . . . . . . . . . . . 2.32 
Tha ne, B. L., Company .... 99 
Thompson, I. .. 42, 44 
Thompson, J. H.. . 102 
Thompson ck ., iron ore ncar.132, 133, 139, 142 
Thompson r. , iron ore deposits on . 108 
Thorn cl. , description. . ..... . . . ..... 188, 189 
Thunder cl.. . . . . . . . . . . . . . 44 
Thunder group, description. ........... 4-1- 47 
Tidc"·atcr copper mine, magnetite. 247 
Tipella mt., hem atite on . .104 , 105 
Tlupana arm , magnetite near. . .231- 235 
Togo cl., d escription.. . .... . . . . .. 3-1 , 35 
Tonnage of minable iron ore in British 

Columbia.. . .. 2-4 
Vancouver is., west coast of. ......... 164- 165 

Trail Creek m g. div., iron ore deposits. 131 
Tulameen, iron ore near......... . . . . . . . . . 130 
Types of ore d epos its, Brit ish Columbia. 5- 10 

Vancouver is. . ............. 161- 164 
T zartoos is . See Copper is. 
Uchucklcsit harbour, iron ore deposits 

near ........ . 
Un ion cl. . . 
Union Jac k cl. 

. . . . . . . . . . . . 226-228 
. .. .. .. ... 19 1 

. . . . . . . . . . . . . 136, 137 
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United cl... 191 
Upper Campbell I. , m agnetite near ...... . 78, 79 
U pper Quinsam l. , iron ore deposits near . 73- 78 
Vananda, iron ore near. ............ 86, 100 
Vancouver is . . . . . . . . . . . . 85 

Iron ore d epos its, east coast. . .... .. . 71- 79 
west coast . ......... 15-1-247 

Vancouver mg. div., iron ore deposits. 102 
Vancouver Engineering \\"orks... 193 
Victoria cl . . . . . . . . . . . . . . . . . . . . . . . . 205 
Victoria l. , m agnetite near. .. .. ...... . . . 239 
Victoria mg. div ., iron ore d epos its in .. 165- 191 
Violet cl. , d escr ipt ion. . . . . . . . . . . . . . 230 
Volunteer cl., d escript ion ................ 101 
Wal kcr islands, iron placers on . 2-17 
WMd,C. R. l~ 
Warn·ick cl., d esc ript ion..... .31, 32 
Waterloo d eposit, m ag netite.. 247 
Watson, Anthony. . . . . . . . . . . . 224 
West, J.G .......... ......... . 104 
Western Steel cl. See Iron C h ief cl. 
West R cdond a is land, iron ore d eposits . . . 79- 85 
" "hi tc horsc copper belt, iron ore deposits 

in.. . . . . . ........ . ............ . . 15-16 
Whi tewater r. See T aseko r . 
Wigwam bay, iron deposits near. 
Wilkenson , Ja mes. . ............. . 

55- 58 
226 
177 
192 

William s, J . . 
Wil son, Willi a m . . ................. . 
Wind r ., iron ore deposits on. 
Woodpecker cl., d escr iption. 
\\"reek bay, black sand placers. 
Yukon, iron ore deposits in . 

Ind ex map of. 
Zymoctz r. , iron ore deposits near ... 

13 
101 
247 

11- 16 
12 

... 16 , 20 
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