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

By Wu. M. BREWER,. M.E.

OUTLINE OF REPORT.

HHE following report is made after an examinatiom by the wuriter of
| the various cccurrences of iron ore on Vanpcouver and Texada islands
during the summer of 1916, in compliance with instructions from the
Provineial Mineralogist. The most important deposits of iron ore oceur
at several points along the west coast of Vancouver island, also at
points near the east coast; and on the west coast of Texada island,
- in the strait of Georgia.

The most notable points alobg the west coast of Vancouver islard where such
deposits oecur are the Gordon river, Bugaboo creek, Barkley sound, Alberni eanal, |
Henderson lake, Xennedy lake, and Nootka and Quatsino sounds. Near the east
coast of Vancouver island deposits are found on the Upper Quinsam lake and on
Klaanch rviver. On the west coast of Texada island the deposifs occur between threo
and four miles north of Gillies bay. .

Meagnetite is the most usual iror ore occurring at the several points referred
to. This ore is usualiy found at or near the contact between crystalline limestone
and eruptive rocks belonging to the Vancouver series, as classified by the late Dr.
Dawson. The percentage of iron carried by the ore is usually between 85 and 70 per
cent,, with 1he percentage of.phogphorus quife low and geuerally conmdew,bly helow
the “ Besscmer” limit,

In some of the deposits the confent of sulphwnr is more than 1 per cent,, but
usually It is less than that. ‘The hizher sulphur content is accountad for by the
fact that there is sometimes a variable quantity of pyrrhotite and iron pyrites more
or less closely assoelated with the magnetite, and generally when this is the case
some of the ore also carries a low percentage of copper. = .

In many cases the magnetite-deposits have been found to carry a percentage of
copper sufliciently high to cause such deposit to possess a greater conumnercial value
for the copper content, and therefore no value for iron-making. Many of the occur-
rences of copper ore on the islands referred to are closely associated with magnetite,
and such ore is sometimes attractive Lo smelters on account of the fluxing qualities.
None of such occurrences of copper ore ave described in this report, which is confined
to a déscription of such deposits only as apparently possess commercial value as
iron-ore mines for the production of pig-iron. !

The petcenta“e of insoluble matter, chiefiy sﬁ;r_a, ‘contained 1117 a4 number of

saniples varvies appreciably, ranging frrom less than 3' 10126 per cent.

Limem‘te, or bog-iron ore, occurs on the west céasi. of Vancouver island, near
its north end, on the West arm of Quatsino sound. f

H@matite has been reporied to occur on the islands referred to ! 11 this report,
but the writer failed to find any deposits of this V‘ulety of iron ore during his
examinations.

Tonnage—¥rom the writer's observations and e\ammatlons of the surface
showings and the development-work on the various mineral claims examined by
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him. for iron ore during 1916, he concludes that, 80 far as quantity of ore available
for mining is concerned, it is only possible 0 make a very rough estimate., Under
the present conditions even that estimate can only ke made on theory, and much
more development must be done to prove the figures, which may be considerably
inereased, given in the following report. The development-work is not suflicient in
any instance to determine the conditions beyond a shallow depth, as regards the
continuity of the magnetite-deposits to deep levels, The same statement applies to
the question of the superficial extent, because except in a few cases the boundaries
of the deposits arve not exposed. 1t is evident that in sceveral instances the workings
underground- show that the orc-body is siill strong at the lowest level reached, but
that is only & shallow deplh. '

The writer has attempted to make an estimate of tounage of ore available by
dividing it into three classes, as follows:—

(1.) Actual ore, meaning thereby such quantity as development has c\posed
sufliciently to be consideved as measuralle and imnunediately available.

(2.) Probeble ore, meaning such ore as is only partially devcloped, not suificiently
g0 to admit of definite measurcment, but of the occurrence of which the indications
are sufficiently strong to warrant an assumption that such ore probably occurs.

(3.) Possible ore, meaning guch ore as is undeveloped, but which may possibly
and is hoped to be tound by further prospecting and developmment, the only indica-

tions of which are surface outerops, and which may be postulated as possible from

a knowledge of the geological conditions.

Name of Property. Actual Ore. | Probable Ore. . Possible Ore. | Total.

Tons. Tons. Tons. Tons,

Ralph® ...t f

Rose® ..o,
Baden Powell sand Little Bobs e 300,000 250,600 750,000
Sirdar oo 94,000 cee : 47.000 141,000
COnQUELGE .o e e v eenennns 16,000 230,000 120,000 366,000
Sarita ( Provincial Mineralogist’s e 30,000 | 25,000 55,000

egtimate)
Henderson Lake ............. 20,000 . - 280,000 300,000
Black Prince ... ..cooviin.. 15,000 C 15,000 30,000
Crown Prince ............... 75,000 e : - 200,000 275,000
Glengarry and Stormont (\'ootka 250,000 250,000 . 50,000 1,250,000
sound) ;

Fido (Nootka sound) ........ . 50,000 200,000 250,000
Quinsam Lake Iron Syndieate - e i 5,000,000 5,000,000
Prescott ( MeConnell's estimate) . 1,366,400 | 993,600 2,360,000
Paxton (MeConnell’s estimate) o 1,607,200 - - 1;607,200
Lake (McCommnell’s estimate) .. ces 504,000 e 504,000

Klaanch River* ............. e : .. e
Totals . ..ovveninnn, 470,000 4,587,600 . 7,880,600 12,888,200

NoTE.—-Properties marked * are in such condition that no estimate can possibly be made
of the tonmage available.

Prospecting with diamond-drills should be carried on quite extensively prepara-
tory fo the ingtallation of any manufacturing plants.

INTRODUCTION.

The examinations made by the writer during the past scason were undertaken

principally for the purpese of bringing the information regarding the iron ores
already i1 the possession of the Bureauw of Mines up to date. During the past
suimer the writer was heavily handicapped, owing to the fact that because there
has been no movement to ereate 2 demand for either iron-ore mines or the ore, the
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prospectors and other owners of deposits that had been staked several years ago
had suspended development-work after having acquired Crown grants for their
claims, Owing to this fact the trails to the workings and outeroppings have been
neglected ; the underbrush, devil’s-club, huckleberry, salmon-berry, an{l salal bushes
have reached such great growth that the old trails were mostly found to be impass-
able, dumps of ore, as well as outcroppings, were covered up, and the entrances to
tunnels were only found with great diffiealty; consequently, considerahly more time
was oceupled in making the examinations than otherwise would have been the case.
In addition to such difficulties, the absence of the owners from most of the proper-
ties examined offen presented such an obstacle as to seriously impede the work of
examination,
BIBLIOGRAPHY.

The following mentioned reports have been published relative to the occnrrences
of iron ore onn Vancouver and Texada islands :—

Report on the fron Ores of the Coast of DBritish Columbia, by Herbert Carmichael,
published in the Minister of Mines' Report Tor 1902,

Bulletin on the Tron Ores of the Coast of British Columbia, by the Provineial
Mineralogist, published in 1908.

Bulletin No. 47 on the Iron-ore Deposits of Vancouver and Texada Islands,
British Columbia, by Einar Tindeman, M.1., published by the Mines Branch,
Canadian Department of Mines, in 110, from examinations made in 1907.

Memoir No. 13, Southern Vancouver Island, by Chas. II. Clapp, published by the
Canadian Geological Survey Branch, Departmwent of Mines, in 1612, from examina-
tions made in 1908, 1909, and 1910.

Memeir No. 58, Carada Department of Mines, Geological Survey, Texada Island,
B.C., by R, G, MeConnell,

In addition Lo the literature referred to, there have been several reports from
examinations made by mining engineers for private elients previous 1o 1910 which
nave not been publizhed. .
HISTORY,

The history of the interest taken by the public in the iron-ors deposits on
Vancouver and Texada islands dates back to 1874, when Messrs, Gocdall, Perkins,
and Prescott, of San Francisco, engaged W. M. Lee, a furngcenan from Alabama,
to examine the deposits of magnetite on the west const of ‘Pexada island, which that
firm purchased the following year. The Puget Sound Xron Company was org qucd
which later erected a blasi-furnace at Irondale, near Port Townsend, in the State
of Washington, U.8.A., where the manufacture of charcoeal plg-iron was started.
The magnetite ore from Texada island wag mixed with bog-ore from ITamilion,
Skagit County, Washington.

At.that time thé San Francisco firm owned, in addition to the mmes‘ and blast—
furnace, a fleel of stéamers that plied J;\etween Puget Sound parts and § 1‘<‘1<1nuqco,
also the manufacturing plant in San I‘1ancisco now owned by:the Un Jfon Woxks
Company. Some years later all of these interests except thie 11011- nnes fwere
sold but the last-named property was, and still is, retainee by the origin .purchasels

" Until about 1907 congiderable pro‘;pectuw and some development—ﬁ 011;‘ wasg: done
in:various portions of Vancouver islend and at a few points -on thé Jndlnland of
British Columbia by warious prospectors and companies in seznchin ;f01 other
dep051ts of 11'011 01&, tmt since then the 1n1e1est has waned untﬂ Lhe» res

unf’ox tunatelv drow ned about 1904 in the wwch of the sto‘imﬂnp: ‘“* L]ai]am " when
he had practically carried his negotiaziong to the point where he was promised the

necessary financial assistance to attempt to place the industry of iron and steel
making on a commereial basis,



8 Bureau or MINEs,

After the death of My, Swaney other attempts were made fo esiablish the
industry by using iron ore from Vancouver island and smelting it in the State of
Washington; the most notable by the Irondale Iron and Steel Company, which
resulied in failure principally owing to commercial reasons,

Nog hlast-furnace has yet been built in British Columbia, although the advisability

of doing so has heen very freely discussed.

GEQGRAPHY.

Considered geographically, the occurrence of deposils of iron ore aye found to
ocenpy positions, so far asg the west coast of Vancouver island is concerned, either

“immediately along the coast-line or a short distance back, usually not exceeding

about ten iniles, The deposits aiveady known are found along an almost straight
line in a north-west direction, conforming wvery closely with the general line of
contact of the sedimentary deposits on the west with the general 'igneous_bathoiith
of the interior of the igland. The most southerly deposit is situated almost directly
on the coast-line south of the entrance to Sooke harbour, about fhirty miles by auto-
road west from the city of Victoria.

Travelling towards the north-west, the next known deposits of iron ore are near
Port San Juan, on the Gordon river, also on Bugaboo creek, a tributary of that river.
This location is about eighty mileg by steamship route from Vietoria.

Travelling still in a north-west direction, the next deposits of iron ore are
adjacent to the Rastern channel of Barkley sound at the foliowing locations, viz.:
Oa the Sarita river, that empties inte the sound in Numukamns bay: on Copper
island, aboui four miles north-west of the mouth of Sarita river; on the cast side
of Uehucklesit harbour, about a mile from the entrance; near the head of Henderson
lake, about fourteen miles in a direetion slightly west of north from the enirance
to Uchucklesit harbour; at the head of Handy creek, that flows into Alberni canal,
about two miles northward from the entrance fo Uchucdklesit harbour ; also at 8mith's
Landing, about three miles farther up the canal on the east side.

There are two routes by whieh all of these deposits on Barkley sound can be
reached; one is by railway over the Esquimalt & Nanaimo Railway to Port Alberni.
the western terminus, thence by launch to the nearest landing to the deposit desired
to be reached; the other route is by Canadian Pacific Railway steamer from Victoria

~ direct, and as all of the oceurrences of iron ore are within easy walking distance

from the shiore this route is very advantageous. )

Continuing to travel in a north-westerly direction across Barkley sound from
the Hastern chanuel to the Middle channel, several deposits of irom ore are found
within a short distance from the ghore at Sechart, which can be reached by either
of the routes already mentioned.

The next occurrence of iron ore is near the head of Kennedy Iake, and only
about twelve miles in an air-line north-west from the head of Henderson lake. To
reach Kennedy lake it is necessary, with the present facilities, to travel by steamer
to Clayoquot sound, about twenty-five miles north-west from Barkley sound; thence
by launch up Tofino inlet, an arm of the sound, to the mouth of Kennedy river,
and up that river into the lalke, which is about fwelve miles in length, to a point
near the head, from which a trail has been buiit about three miles in length to the
iron-ore deposits in the vielnity of Mount Maitland.

The next deposits of magnetite occur near the eastern and western shores of
Hesgquiat lake, at the head of Ilesquiat harbour, situated abouf forty-eight miles
in an airdine and north-westerly direction from Kennedy lake. ¥lesquiat harbour
is reached by mail-steamer from Victoria {wice each month under the present

" schedule. .

Trom the last-mentioned location to the next known deposits of iron ore is a
distance in a north-west direction, in an airline, of about twenty-four miles, as they
are located at the head of Head bay, on the Tlupana arm of Nootka sound, To reach
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that point it is necessary to travel Dy steamer to the Indian village of Nootka, on
Friendly cove, and take launch from there to the head of Head bay, a distance of
about twenty miles, from which point there iy a trail to the deposits, about one mile
and a half in lenglh,

The last mentioned is the most northerly deposit of magnetite on Vancouver
island so far as at present known. Wheare are deposits of bog-ore near the shore on
the West arm of Quatsino sound.

There are two routes to Quatsino sound; one being hy steamer from Vietoria to
Quatsino Landing, and by launch to the West arm, a distance of about {en miles;
fthe other ronte being by steamer from Vancouver up fhe east coast of Vancouver
island to Ilardy Dbay, thence by trail across the island, a distance of abont ten miles,
to Coal harbour, on the West arm of ihe sound, distant about two rics from the
iron-ore dcposits. On the east side of Vancouver island deposits of irou ore, so far,
Lave only been found in two localities; one on the Upper Quinsam lake, the other
on the Klaanch river.

Upper Guingam lake is situated about eighteen miles, in an air-line, from the
village known as Cumpbell River, in o south-westerly direction, but by trail the
distance is about twenty-five miles. Thae lake ig the source of the Quinsam river,
which is a tributary of the Campbell river, that flows inte the strait of Georgia
nearly opposite to Cape Mudge, the south end of Quadra island, distant about 120
miles in o north-westerly direction from the city of Vancouver, The occurrences of
iron ore are reached by steamer from Vancouver to Campbell River Landing; thence
by anto or wagon along the Strathcona Park highway seventeen miles to Gooseneck
lake, where the main highway is left and a pack-trail followed for a distance of
about five miles in a south-westerly direction to the north end of the Upper Quinsam
lake; here a canoe is used to the south end of the lake, from which point a trail
has been huilt for a distance of about half a mile to the mining camp. .

The Klaanch River iron-ore deposits are situated abouf seven miles above the
mouth of that viver, which empties into the south-east end of Nimpkish Ilake, that
drains through the Nimpkish river into Broughton strait at a point direcily opposite
to Alert bay. These deposits of iron ore arc reached by steamer from Vancouver
to Alert Bay Landing; thence by launch or eanoe across Broughton strait to the
property, a total distance froma Alert bhay of about twenty-seven miles, and from
Yancouver of about 207 miles.

The Texuda Island iron-ore deposits ave situated on the west side of that island
about six miles from the north end, and about the same distance westerly from
the village of Vananda, on the east coast, which is the port of call for ull steamers
plying between Vancouver and the island. Texada island is one of the largest
islands sitnated between the mainiand of British Columbia and Vanceuver island
in the strait of Georgia, Vananda is about seventy miles distant from Vancouver
in a north-westerly diréction. There is a good wagon-road connecting the village
with the iron-ore deposifs.

TOPOGRAPHY.

The following descuptlon of the topogr aphy of Vancom er island is mpled from
the 191}011, of Chas. II Olapp, in Memoir No. 13, page 18, Gooloqu a]l Survey,

« Vdncouvm 1sland 1s a mountain range characterized by both ﬂdL topped and
ridge-like summits, qnd is the result of the m‘tture dissection of an wplifted, subdued
surface formed (iuuu" a Teltlar:, erosion cycle acting on a hetergeneous group of
deformed rocks. It hcs tu the ! we‘;t of U.\e greal marginal deplessmn of North
Americat, known as the Pacific Coast down-fold, and is one of the boider ranges
which characterize the western shore of the American continents. The Pacifie Coast
down-fold extends from the gulf of California te north of the Queen Charlotte
islands. 'This down-fold is in part above sca-lovel in California, Oregon, and Wash-
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ington, but both the southern and northern ends are submerged. The submerged
northern end forms the sound region separating Vancouver island and the Queen
Charlette islands from the mainland. The down-fold is flanked on either side by
great mountain ranges, Those on the cast side are the Sierra Nevada of California,
the Cascade range of Oregon and Washington, and the Coast range of British
Columbia; those on the west are the Coast range of California, the Klamath moun-
taing of Oregon, the Olympic mountains of Washington, the Vancouver range, and
the low range of Queen Charlotte islands. The last two ranges have been grouped
by Dawson and designated the Vancouver gystem. The Vancouver range constitutes
virtually the entire island, which is 290 miles long and fifty to eighty miles wide,
the total area heing about 20,000 square miles. : .

“ The Tertiary erosion surface, the general outlines of which are now preserved
on the upland of Vancouver island, had reached before uplift a stage Yarying from
late majurity to old age. \It was peneplaned in the southern part where a few
rounded, monadnock-like hills remained a few hundred feet above the general level
In the central region larger and higher monadnocks and snmiall ranges of mountains—
divide residuals—survived, which apparenily had elevations of from 1,000 to 3.000
feet above the general Tertiary erogion level, and which are wow from 5,000 to 7,000
feet above sea-level, a few peaks being higher. The elevation of the Tertiary pene-
plane is at present less than 1.500 feet near the southern coast, but increases rapidly
to 2,000 feet, and then increases more slowly untii the peneplane merges into the
more rolling and mountainous country which, as mentioned above, ig characteristic
of the central part of the island.” ’

The topography of the northern portion of Vancouver island is a continvation
of the rolling and mountainous country deseribed by Clapp as characteristic of the
central portion, but towards the extreme north end the elevations of the mountain
ranges decrease, the valleys become more extensive, and the peneplaned surface
gradually loses elevation, until it is submerged into the sound region mentioned by
Clapp as separating Vaneouver island from the Queen Charlotie islands,

The deposits of iron ore usually occupy positions in fhe mountain ranges at
elevations varying from sea-level, as is the case in the south end of the island, to
nearly 8,000 feet above sea-level in the central and northern portions, except at
Quoatsino sound, where the bog-ore deposits occur near sea-level,

The topography of the norih-western portion of Texada island, where the iron-
ore deposits gceur, is characterized by rownd-topped, often cliff-bordered hills and
ridges, not exceeding 1,000 feet in elevation, and separated by low-lying areas. The
slopes of the hills are guite steep and the shore-line bold and rocky, so that some
diffienlty is found in locating a desirable wharf-site; Gillies bay is the only shelter
on the west coast of the island, and as that is located about three miles south from
the iron-mines, it has never been considered a convenicnt or desirable location for
a shipping-point.

GEOLOGY.

The geological conditions that surround the occurrences of iron ore on Vancouver

and Texada islands are very similar. In both districts the magnetite-deposits occur
at or near the contacts between igneous rocks and crystalline limestone. These
‘rocks are referred to by the late Dr. G. M. Dawson as the Vancouver Series of
Triassic age, and include not only the entire mass of voleanic materials which uncon-
formabiy underlie the Cretaceous, but also the interbedded limestones and flaggy
argillites and quartzites.
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By Chas. H, Clapp the same rocks are referred to as the Vancouver group, whieh
hie bas mapped and subdivided as follows:—

Jurassic (?)—Metchosin voleanics (basalt, tufl, ete.). ]

Jurassic or Triassic—S8icker series (andesitic flows, tuff,
ete.).

Lower Jurassic-——Sutton formation {crystalline lime-
stone).

Lower Mesozoic, possibiy, in part, Palsozoic—Vancouver
voleanics (andesite, amygdaloid porphyries, tuff, ete.).

Jurassie or Triassic (?7)—Nitinat formation {crystal-
line limestone).

1. G. MeConnell, in Memoir No. 58, Canadian Department of Mines, Goological
Survey, rofors to the deposits of magnetite on Texada island as oceurring at and
near the contact of guarts diorites and crystalline limestone classified as the Marble
Bay formation, algo at the contact between quarts diorite and porphyrites assigned
to the Texada group by O, E. LeRoy, of the Canadian Geological Survey, MeConuell
considters that the uartz diorite should be tentatively assigned to the Upper Jurassic
age, the porphyrites fo the Lower Jurassic, and the Marble Bay limestone to either
ihe "Friassic or Jurassic perieds, bhut states that the ages assigned ave teatative ounly,
as definite fossil evidence is wanting. ‘

ORE-DEPOSITS.

The general characteristics of the hodies of magnetite on the coasts of both
Yancouver -and PTexada islands show warked similarity as regards th2 genesis of
the ore-structure of the bodies and associgted mincrals. AU of the authovities agree
that the genesis of the magnetite ore is due to contact replacement of the limestone,
and sometimes alse of the contact basic igneous roeks, and that the most important
deposits belong to the contact-metamorphie type, although in Clapp's report he refers
also to deposits cccurring as impregnated schists in the Sicker series, as well as
replacement or segregation deposits in 1he Sooke gabbro. 'he writer’s sbservations
ghow that the contact-metamorphic and replacement or segregation deposits are the
only types that at present, at least, havz commercial value; in fact, such is aiso the
opiniml of Mr. Clapp, as expressed in his report quoted.

The structure of each of the conbact-metamorphic deposits exantned by the
writer is that of a mass or lens usually forming the end or flank of & ridge or occur-
ring as a steep cliff standing out 28 a prominent landmark, which on account of its
hardness has escaped destruction from the forces of erosion ang deuudation. These
masses or lenses often reach dimensions of great extent in superficial area, some-
times several hundred feet in Iength and nore than 100 feet m width, but have
irregular outlines.

Yanconver
group,

GENESIS.

Chas, H, Cl.xpp, in the Memoir No 13, Southern mecom'ex Isl\mﬂ of the
Geological buuov, 1912, pages 192, 193, gives the follow! g theowcof the origin of
the conlact deposﬁs of magnetite, which ls quoted below because ti]e maJo ity of the
deposits examined by the writer belong to that type:— ‘ ;

. “As the occuuence of the magnetlie bodxes is mstuoted to the contaets of the
mcuble and the mtluswe plutonic rocks, ele can be little; questlon thy 1t they owe
their origin to the: conb’tct acfion of tbe plutonic rocks on; Lthe ‘mmble This con-
clusmn or thoorv has been substantiated by observations in n:an arts of the woald
Tile original llmcqtones, to judge from the maldum lenses 11ow rem‘unmn’ g
the absence of other sedimentary rocks in the Nitinat formation, were compara-
tively pure carbonates of lime and magnesia. Although the Nitinat marbles have
been invaded by the granitie rocks to such an extent that fhe present masses are
virtnally large ‘roof pendants’ in the batholiths, in no case do pure marbles occur
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in actual confact with the plutonic rocks. They must, therefore, have been subject
to profound alteration. The magnetite hodies are usually developed in the altered
or metamorphosed marble, but are occasionally in contact with the basic and
schistoge diorite, and more rarely with the unaltered marble.

“An exceptionally good contact of the magnetite with pure marble occurs on
the Conguerer claim, o Bugaboo creek, There {he magnetite body, which forms a
cliff 30 to 40 feet high over which the creck falls, is in contact with a mass of white
crystaliine marble, at least 100 yards in width, which occurs down-stream, that is
to the north. Irregular magnetite veins extend from the magnetite hody into the
pure marble, brécciating it and including blocks of marble much as apophyses of an
igneous rock would brecciate and include fragments of an invaded formation., From
the above evidence it is seen that the magnetite-deposits of the Nitinat formation not
only owe their origin to the intrusion of the plutonic rocks, but since it seems asg if

~ the original limestones were pure, the minerals of the deposit have apparently been

derived from the intruding batholith. After the limestones had been more or less
contact-netanriorphosed, as inclusions of silicates occur in the magnetite, solutions of
magnetite, with small amounts of sulphides, penetrated the contact zone and replaced
it i part.

“The solutions were apparently very concentrated, virtually magnetite magma,
sinee they intruded and brecciated the sheared diorite and unaltered marbles in
much the same manner as rock magma intrudes and brecciates. Very large deposits
of magnetite supposed to have becn formed in a similar manner—that is, by the
intrusion of concentrated magnetite gsolutions or magnetite magma—oceuy in Norway,
the famous deposits of Kiirunavaara.  Similar contact deposits have been recog-
nized by scveral observers, and in recent classifications of ore-bodies have been
made a separate type of contact deposits, the magnetite type.”

The associated minerals found with the magnetite are the usual contact-meta-
morphic minerals, principally epidote, andradite (lime-iron garnet), augite, and
varieties of amphibole.

The distribution of the lenses of magnetite are noticeably very erratic, as they
are found along the contact of lime diorite, lime porphyrite, porphyrite diorite, and
also in some casés are found enclosed in all three formations at counsiderable dis-
tances from their boundaries. In two cases, at least, on Texada island, as well as
in gome instances on Vancouver island, lenses of magnetite have formed at the ends

“of quartzdiorite dykes.

TUp to the present time there has been practically no exploration on any of the

© deposits of magnetite to determine the guestion of continnity of the ore to a depth

below 430 feet from the apex of the outerop, and that has onl(g been done ai one

point on Texada island; consequently the guestion as to the conditions in respect o

the depth to which the various ore-deposits may maintain persistency is yet to bhe .
determined. The conditions surrounding some of the magoetite-deposits on Van-

couver island suggests shallowness, but until prospecting with diamond-drill has been

done the guestion must remain open, so far as actual proof is concerned.

THE MINES, SOOKE DRISTRICT.

The deposits of iron ore in this portion of Vancouver isiand belong to the type
classified by Clapp as “replacement or segregation deposits in the Sooke gabbro.”

As 1o work has been dqne gince 1900 on any of the magnetite-deposits in this
distriet, the writer did not examine them during the past summer, as the conditions
are the same as when an examination was made by Herbert Carmichael in 1902 and
reported on in the Minister of Mines’ Report for that year, as follows: ‘“ Magnetic
iron has been known for many years to exist at Sooke, on the peninsula to the east
of Sooke harbour, where there are very extensive surface exposures. These deposils
were mentioned by Dr. Dawson in 1887, who said: ‘7The deposit is rather of the
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nature of a stockwork fhan a trune vein, bt can be traced for some distance in 2
north-easter)y and south-westerly direction, and in places shows from 10 to 20 feet of
nearly pure ore. The country-rock is a crystalline diovite, containing mueh horn-
blende.”  Assipys on specimens of the ore gave from 49 ro 72 per cent. metallic iron,
e samples being all taken from very near the surface.

A gample of the conntry-rock from this locality was recently sent to Dr. Barlow,
Petrographer to the Geological Survey of Canada, who reporis as follows: ‘The
hand specimen shows a porphyritic rock made ap chiefly of pale yellowish-green
phenoerysts of plagioclase, with very little growmd-masgs. TUnder the microseope it
scems to bie an olivine diabase made np ehiefly of plagioclase, probably labradorite,
olivine, pyroxine, and hornblende. Mneh of the olivine has becn converted into
tmpentme with the separationt of iron ore’”

Carmichael’s veport next deseribes tiie Ralph mineral claim,

Ralph. sitnated onr the headland of Bast Sooke, near the entrance to the

harbour (near Lot 111}, which he descrilos as: <A deposit of

magnetite carrying more or less copper values, but not of suflicient gre.de to pay for

extrac{ion wnless the mixed ore conld bHe used as a flux n o copper-snelter.”

The enly weork-mentioned in the report ig a shaft and a short tunnel, ihe former

being described as full of .water, and the latter as not having been driven suffi-
clently far to reach the magnetite exposed in the shaft. -

Other exposures of magnetite mixed with pyrrhotite, iron pyrites, and chalco-
pyrite are mentioned as occurring on Lots 79 aud 83 near the Lalph mineral
claim in the same district. Seme siripping and open-emt work is_ mentioned as
having heen done, but not enongh to demonstrate any commercial value.

Apparvendly the bulk of the magnetite in the Sooke digivief is so mmeh mixed
witlt chalcopyrite as to be unsnitable for the maunufacture of pig-iron because of
the contamination of copper, while al the same time it is not sufficiently high in
copper to give it comnmercial value as a copper ove, except possibly as a flux.

PORT SAN JUAN OR RENFREW DISTRICT.

This district is known by both names; the former, heing the older, is still
refained on the maps, while the latfer name is used locally und by the postal
authorities,

Flre (deposils of magnetite in t111= district occur on the Gordou river and on
some of Hs (rilmtaries, notably on Bugaboo creck. Mhe Gordon river flows into
the head of San Juan bay from the north, and is about twenty miles long, heading
in the mountains on the west side of Cowichan Iake.

TISTORY.

Prospecting for dvon: ore on the Gordon river and ifs tributaries was very
actively prosecuted during 1808 and tor a few years later, during which time a
large number of mineral claims were Tocated, on some of which considerable
development-work was done, notably on the Gordon River group, owned by the
Gordon River Tron {)re :(‘mnpanv also the Bugaboo group, 1‘219 property of the
same owners; and on -the, Conqueres gy ‘ouyp, -owncd by a V1ct0r1a syndicate.

This work was bmu" carried on (lmmg 1902, when Her bert Carmichacl, then
Provincial Assayer, made the e\ammdtmnq which are the basis of his report in
the Minister of Mines® Report for thai: \'ear Later all work was suspended, and
in 1007, when FEinar Lindeman was moking an examinaiion for the Mines Branch,
Canadiann Depariment of Mines, no worl\ was being done on nniy of the properties,
nor has auy becn done m)ce, :

Owing to these facts, and bhecause, the. writer had made an exmination for
private inferests several years ago, it was not considered necessary for him to
visit the district during the past swumer, especially as nonge of the owners had
representatives on the ground; therefore the following description of the deposits
in this distriet is n compilation from the reports referred to above,
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This group of mineral claims confaing the following mamed

-Gordon River, eleven claims, viz.: Rose, Soplie, Rambler, Jen, Pujfing Bitly, Pig

. Iron, Cold Steecl, Max, Max Frec, Fizz, and Fize Frac.; and is

owned by the Gorden River Iron Ore Company. The total area contained in the

group Is 3352.22 acres. The property is situated on the north bank of the Gordon

river about five miles from .salt water, and is connected with San Juan bay by a
good trail

The development-work on the group has been principally done on.ihe Rose
cialm, on which a shaft has been sunk to a depth of about 300 fect on an ouferop
of magnetite, and drifts driven at the 100-, 200-, and 300-foot levels. Carmichael's
description of this shaft is as follows: “Close to the canip a shaft had been sunk
about 300 feet on a magnetite outerop, which appeaved to dip into the hill. Af about
100 feet down this shaflt a cross cut grift had been run to the north. This dwift
was not examined. It was reported by the foreman to be boarded up, and all work
had been suspended for the time at this point, but it was stated by the management
that the drift had been run for abont 40 feet, and had cut diagonally through about
18 feet of ore mixed with country-rock. Similar drifts had been set off af the
200- and 300-foot levely simultaneously, that at the 200-foot level being now in about
18 feet, and that at the 300-foot not so far., In neither of these drifts nor in the
shafi was any ore visible, the rock passed {hrough being chiefly diorite, though, of
course, these drifts had not been driven Tar enough to sirike the ore-hody, should
it continue at the surface dip to this depti.”

Irom the foregoing deseription, the only occurrence of magnetite exposed undex!
ground is on the 100-foot level, where, the mmanagement stated, * the drift cut diagon-
ally through 18 feet of ore mixed with country-rock.,” There is consequently uo
data on which any tounage of acfual ore, or even possible ore, can be egtimated.

Other outeroppings of magnetite occur along the Gordon river ou both banks for
about a4 mile, following the contact between the Nitinat marble and plutonic rocks.
The work, consisting of trenching at various intervals, shows that the outeroppings
are apparently disconnected lenscs. Ifurther systematic prospecting is necessary in
order to demonsirate the ¢xtent of the ore-bodies and defermine their commercial

vaiue.

There are ten mineral claims in the ngaboo Creck group,
Bugaboo Creek uamed as follows: Wae, Az, de Frac., Tz, Gen. Warren, Gen.
Group. French, Littie Bobs, Baden Powell, Gen. White, and Sirdur. The
total area is 381.67 acres. 'FPhis property is now also held by the
Gordon River Iron Ore Company. The most important of the claims are the Baden
Powcell, Little Bobs, and Sirdar, which are in the Gordon valley, about sevel mjies

from San Juan harbour.

The following description of these mineral claims is copied from Einar Linde-
man's Y Tron Ore Deposits of Vancouver and Texada Tslands, British. Columbia,”
published by the Canada Department of Mines in the Mines Branch Bull. No. 47,
1910, page 10. “An outcrop of magnetite is fonud on the flank of a ridge, along
which it-can be traced for 350 feet. In several places on the ridge a sharp contact
between the ore and an igneous rock was observed. About 90 feet below this contact
a tunnel 114 feet long had been run divectly into the hill, showing magnetite in its
full length. with the exception of a diorite dyke § feet wide about 80 feet from the
mouth. -

“An average sample of the ore taken a101w the tupnel gave the following
analysis — :

Per Cent.
Insoluble matter ......... ... ... i 4.85
TEOI ettt e e e e 58.30
Snlphar .......... e e e e 275
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“ About 85 or 40 fect below this tunnel arother tunnel had been run in the same
direction for 114 feet into the hill, geing through limestone and diorite, MThe last
few feef, however, show magnetite dipping in towards the hill.”

¥rom the foregointg description of the underground workings, associated with
that of the surface showings, the writer can only roughly estimate tonnage of
probable and possible ore, as the data is insutficient to warrant any estimate of
actual ore. Of probable ore he estimates 500,000 tons, and allows 250,000 tons, or
90 per cent., additional for possible ore, being a tofal of 750,000 tons that may De
available after further development-work has been done.

“Hast of this main outerop, and close to the trail leading down to the main
trail up the Gordon vailey, scveral strippings had exposed magnetite, but did not
give sufficient infermatien in regard to the extent of the eore-bodies.

“The Sérder mineral claim is situated two miles farther up the valley, and is
very similar to the Baeden Powell ancdl Little Bobs. ‘The magnetite outcrops here
aléng the face and brow of a ridge for ahout 160 feet.

“About 50 feet below the top of the ridge o tunnel has been run 103 feet into
the hill, showing the width of the ore o be about 82 feet. An average sample taken
along the tunnel gave the following analysis:— .
Per Cent,

Inseluble matter ... ... it i e e 8.02
5 TN 56.57
R 37 (3T 2356
L TE Y1 T 0121”7

The writer roughly estimates the “onnage of eefud! ore exposed in the under-
ground workings at 94,000 tons, and allows 47,000 tons, or 50 per cent., additional
a8 possible ore that may be found to he available after further development-work
is done. ) '

Since the examinations made by Mr. Lindeman in 1907, on whien the above
report is based, the writer is reliably informed that practically no further work has
been done.,

There are fifteen raineral ¢laims in the Conqueror group, named -

Congqueror as follows: Cwyrus, Dandel, Conqueror, Blijeh, Renjomin, Grip of

Group. Iron, Iron Muester, Ivon HMuaster’s Som, Iron IKing, Iron Prince,

Jennie Fractional, Joseph, Iron Prince Practionael, Jacob, and

David, ‘The writer examined this propoerty some years ago. Since then it hag heen

examined and reported on by Herbert Carmichacel, in the Minister of Mines Report,

1902; also by Einar Tdndeman, in the Canada Department of Mines, Mines Branch
Bull. No. 47; and by other engineers for private interests.

The group it on Bugaboo creek, a tributary of the Gordon river, and the main
showiﬁg of magnetite é(;cuvsi‘on the Conqueror minersl claim, about eight miles from
San Juan bay, at an elevation of about 1,600 feet above sca-level, where the creek
crosseuts a soiid'body'df magnetite about 40 fmt‘ h'ig“h, over which the creek forms

. a waterfail. This depomt belongs to the (ontact-met'lmol phic type, and the ore-body
lies between crystaliine limestone and diorite,

The maximum width of the ore-body exposed in the bed of the creck is about
100 feet. Surface stripping east of the creek has exposed outeroppings of magnetite
for some distance, indicating that the deposit may extend for at least 200 feet in
length. About 403 feet below the top of the outcrop a drift has been driven 14 feet
long in golid magnetite, :

From the fomgom“ data the writer estimates 16,000 tons of «ctual ore exposed
on three sides, 14 feet long, 100 feet widé, 80 feet deep, but from the exposures he
roughly estimates 230,000 tong of probable ore and 120,000 tons of possible ore that
further development may make available,
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Average samples taken in 1900 by the writer assayed :—
Ter Cent.  Pcr Cent.

L ) 1 e e 899 62.98
1T AU 616 4.28
BUlDhULT . e e e e 3.08 Trace.
PhOSHHOITIS & i e i e e RUTA RS
A sample taken along the drift by Lindemman assayed :—
. Per (ent.
0§ e G67.09
Tnsoluble matler ... ... e e 4.51
1S 3 1Y 5 ) 1.60
POSDIOLUS oot i i i e e e e e 0.009
A sample taken by Carmichael assayed :——
31 P 69.2
Siliea .. vo oLy e e e e e e e e e 2.7
Bl e 0.5

Outeroppings of magnetite oecur ot some of the other claims in the group,
notably on the Devid, east of the Congueror. Open-cuts have been made in several
places, exposing mmagnetite of approximately the same grade as the above samples,
but thle work is not sufficient to warrant an estimate of the fonuage of available ove,

The water-supply in the Gordon river, as well as in Bugaboo creel, is sufficient
for ordinary power purposes, as well as for mining and domestic use. The tlmbe1
is ample for all purposes, inclnding the manufacture of lumber. '

Transportation facilities to salt water from any of the mineral claims included
in the groups described herein, in the Port Renfrew disfrict, can be installed at
reasouable cost.,  Whe havbour near the mouth of the Gordon rivey affords some guod
sites for bunkers and wharves.

ALBERNI! MINING DIVISION. .
BARKLEY SOUND DISTRICT.
‘ SARITA RIVER DILPOSITS,

Deposits of maguetite belonging {o the contact-mefamorphic t::pé, with the ore
Iying befween crystalline limestone and diorite, occur ahout one mile up the Sarita
river and about a guarter of a mile back from the south bank. The Sarita river
rises in Sarita lake, flows westwaid into Numukamis bay, in the ¥Mastern channel
of Barkley sound, about fifteen milex from Cape Beale, on the west coast of
Vancouver Island.

The mail-steamer that leaves Vietoria each week during the summer and every
ten days during the winter passes within a short distance of the mouth of the river,
which has munerous channels that form a wide delta.  An alternative route to these
deposits is via the Wsquimalt and Nanaimo Railway fo Port Alberni; thence hy
launch dewn the Alberni canal about twenty-five miles to the mouth of fhe 1'11*;:1'.
A canoe can be rowed to within a short distance of the mining camp, or an old frail
can be travelled from the shore of ihe kay, a short distance south of the delta.

A Dbiutt of iron ore ahout 50 feet wide, of low grade and very siliceous, occurs on
the south bank of the river, about one mile and a half from the mouth, This appar-
ently g the east end of the main vidge in which magnetite-deposits occur farther
west, and from the work done was the scene of the earliest attempt to develop the
mineral. Boeveral adits were driven into this bluff from the same level, one being 172
feet long, with two drifts driven in opposite directions from the adit, a total length
of 107 feet. A winze of unknown depth, as it was full of water, was sunk from the
adit 4t a point 30 feet from the portal. Mineral is exposed for about 70 feet from
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the portal; the remainder of the work is iw country-rock. The mineralization is a
mixture of iron pyrites, magnetite, pyrrhotite, and marcasite.
Average samples assayed :—
Per Cent. Per Cent.

5 v (N 23.8 i34
Bulphur ... e 14,4 6.9
PhoSpHOrS ..ottt i i e Trace. Trace.
B i e e e 48.0 9.3

Hyidently work was abandoued after the grade of the ore was ascertained, and
Further prospecting was done along the ridge fo the west, because about a quarter
of a mile in that divection there is an cccurrence of magnetite oun the east bank of a
swampy creek that crosscuts the same ridge, as already mentioned. An open-cut
10 feet deep by 120 fect long has been made across a part of the ridge, exposing
- diorite on the south side, next magnetite 62 feet wide, then crystaliine limestone
12 feet wide, then magnetite 45 feel wide, to limestone wall. In tais deposit the
magnetite is good grade, and the impurities found associated with the ore in the
bluft overlooking the river are lacking, The gangue material is garnetite,

The writer attempted to trace the deposit on the surface farther to the west,
but found it impossible to do so becavse of fallen timber and heavy growth of bushes,
or to connect it awith the open-cuts seen by the writer when he made a previous
examination, and deseribed in Carmichael's report; conseguently a detour was made
along the unorth hase of the ridge for abont a quarter of a mile 1o the bluif at the
base of which is the portal of the adin described and sketeled in that report. To-day
this might easily be passed by without notice, o dense is the growth of alder and
other bushes, that even the dump containing several hundred tons of ore is hidden,
and the face of the bluff of magnetite about 60 feet high, that formed such a promi-
nent landwark after it was stripped years ago, is also hidden.

The adit is 260 feet long, including all of the crooks; it is driven in solid mag-
netite, along a limestone wall for 111 feet, when diorite is exposed; the adit was
continued 18 feet in diorite, but where the magnetite disappeared ¢ tuen is made
to the left and the adit.continued through magnetite 76 feet, with diorite on the
gouth-east side. About 40 feet from the furn diorite shows in the roof, with mag-
netite underlying it. Gradually the magnetite wedges out, and at 7¢ feet from the
turn practieally disappears, except in the floor. At fhis point the course of the adit
Ig again changed, 1o the south-east, and driven 60 feet through diovite to the face.

A winze full of water, said to be T feet deep, and sunk in magnetite is loeated
28 feet from the portal of the adit. The pody of magnetite in the hluff is 92 feet
wide by GO feet high above the adit Ievel. Climbing the bluff, the clevation of the
ridge increases to the east to about 150 feet above sea-level. Test-pits and trenches
that were examined show magnetite in several 1}1}\.ces for about 1,000 feet eas-twaljd.
The most important of these occurrences is the one on the bank of the swainpy creck,
already doscrlhed This is apparently the far tho%t east that a good grade of migne-
tite extends. Thore is a possibility that the depomts to the O’lSt trom the long adit
are connected and form a continuous ore-body. | 1 :

A qample ‘from the dump at the pmtal of tho adif’ ascaved ——:

. o . Der Cent.
Iron -,, ittt et e e . : 63.8
CBUIDPIRE. L e e 0.55
‘ I’hdsp'imi‘us‘ ................... e Trace,
T e 42
A mmple 1e1101ted by Carmichae. from tho same dump assayed :—
e S 63.7
D) £ 0.3
P08 OIS vttt e s e e e e e e Trace.

1 T 3.85
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A sample reported by Lindeman from the same dump assayed :—

Per Cent,
4 O 60.89
R E 59 113 Y 0.76
Phosphorus ........ e e e e e e - 0.004
Insoluble MIATLer ... vr it et e e 3.81

The quantity of available magnetite in the Sarita River deposits, so far as
exposed by the workings, is estimated by the_Provincial Mineralogist, in the bulletin
published in 1903, at 55,000 tons of “probable or possible ore.” Since that time no

further work has been done. In this estimate no allowance has been made for,

possible continuity to a depth below the adit level, which the writer considers is
possible, but must remain an open question until proven. Prospecting with a
diamond-drill would determine the conditions at depth, and this undoubtedly should
be done before any equipment is installed to mine on an extensive scale.

Water-power can be developed on the SBarita river by using the lake at the head
for a reservoir. Timber for building, mining, and fuel is very plentiful and easy of
ACCESS. '

- Corpper IsLaND DEposITS.

This island, also called Tzartoos, is the largesi of a chain of islands in Barkley
sound, between the Eastern and Middle channels, It rises quite abruptly from the
sea on the east side, and reaches an elevation of about 1,000 feet within about half
a mile from the shore: .

The Mountain, Barkley, Clifton, Charmer, Pilot Fraction, Reinbow, and Sunbewm
mineral etaims form the group on Copper island on which magnetite oceurs, near the
summit, about two miles from the north end. °‘The workings consist of an adit and
geveral open-cufs over a large area which expose extensive bodies of magnetite;
sometimes apparently resting on an igneous rock of greenish colour, and in places
filling fissures in the country-rock.

The exposures are too irregular and the distribution too erratic to hase any cal-
culations as to tonnage of available ore, but there is no doubt but that a very
considerable quantity can be obtained from the exposures already made. i

Althongh a belt of limestone occeurs a short distance north of the magnetite-
deposits, there is none in the immediate vicinity, so that these occurrences of mag-
netite appear to helong to the type described by Clapp as “ replacement or segregation
deposits,” or such as are deseribed in *“ Kemp’s Ore Deposits,” page 68: “The con-
centration of the magnetite seems to the writer hest explained by ifs settling in the
still molten mass until it formed considerable aggregates. WWhen once these rich
aggregates have formed they may, in the process of ernption or intrusion, take almost
any place in the resulting rock.”

The most important development-work has been done on the Mounilain claim,
where there is an adit 94 feet long, with open-cut approach 41 feet long, also an
open-cut 100 feet long by about 50 feet deep at the face, and a shallow ghaft sunk
from the open-cut 50 feet from the entrance. There is also an open-cuf between the
two mentioned, which is 24 feet long in solid magnetite, but towards the face igneous
rock underlies the magnetite, which appears as a blanket, covering the rock up the
bluff nearly to the summit.

The open-cut approach to the adit exposes a body of magnetite about 20 feef
wide, but in the adit the only magnetite exposed is a4 body about & feel wide in a
drift on the right-hand side, at the junction, and about 27 feet from the portal of
the adit. '"These hodies are not connected, and beyond the last mentioned the adit is
continued for about 75 feet in country-rock, evidently in the expectation of inter-
secting the body of magnetite exposed in the open-cut about 60 feet northward, buf
whether this has been continued sufficiently far reguires a survey to determine.

The open-cut northward from the adit is on the samae level, and made into a
bluff about 50 feet high, above.the floor of the open-cut; on the right of the cut
about 50 feet from the entrance there is a shaft said to be 12 feet deep, but full of
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water, Thig is sunk in solid magnetite, buf whether the bottom shows ore or
country-rock the writer could not ascertain, having no means of wnwafering the
shaft.

There are about 2,000 tons of magnetite of commercial grade on the dumps.

A s0lid bhody of magnetite is exposed by the open-cut for about 25 feet, and about
10 feet high; then a narrow granite dyke is cut through, beyond which the cut
oxposes magnetite mixed with igneous rock for about 45 feet, then igneous rock to the
face., On the summift of the bluff there are lenses of magnetite, mixed with consid-
erable garnetite and epidote, covering a width of 52 feet and a length of 330 feet,

Quite extensive outcroppings of magnetite occur towards the west side of Copper
island, from the summit. of the biuff, in which the long open-cut is made and about
200 feet higher elevation. These are distribufed over an area of about 1,000 feet in
length and 100 feet in width. The magnetite is wore or less mixed with garnetite,
epidote, and couniry-rock in these outeroppings, which occur in low bluffs and knolls,

Masses of float indicate that magnetite oecurs in at least one otber zone to the
south-east from the workings desceribed, as such arc seen along a trail to the beach
solne distance south of the one usually travelled, but no work hag been done to
prospect that portion of the group of mineral ¢laims. Cencentration is necessary in
order to produce a marketable grade of magnetite from most of the ouicroppings.

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

A sample of solid magnetite teken by the writer from the raine workings
assayed :—

Por Cent.
3 56.2
sulphur ..o veveii e e e e e riaeae ey 1.3
3T 0§ 03 N Nil
) 17.0
A sample reported by Carmichaet from the same workings assayed i — -
Iron ....ooeviiiiia, b e e e e 50.4
BUlPBUE i i i e e 0.3
F 1T 0) 110 | £ I 0.053
B 186
A sample reported by Lindeman ‘rom the same workings assayed i—
4 52.09
E ] 2T 0 S 0.230
Thosphorts fvv.eeeuen.. e e 2.025
InSOIEhIe MATEET Lot e e i 16.52

© Timber is scarceiin the vicipity of the deposits of magnetite at ‘the ]1igher eleva-
tions, but plentiful ‘Tower down the mountain. Water is not pleatiful on the
meuntain, but there i3 ample for domestic use near the beach.

_ Transportation facﬂltles can be installed at a minimum cost from the mine-
workings to a bay at Ohfton point, distant about half a mile in an airc-line.

HEeXDERSOY LAEE DEPOSITS.

_ Near the head of Henderson lalze, which emptics into Uchucklesit havbour, at
the entrance to Mb(‘lﬁl canal, and ahout ten miles from the harbour, a magnetite-
d(,poqlt occurs on a smiall creek on thi west side of the Iake, ;

This mineral claim was originaily the Iron Mowntam, and was
Magnetite.  firstistaked about 1901, but allowed to lapse. Since then it has
i " heen'staked and abaadoned several times until the summer of 1916,
when it was restaked hy Anthony Watson, of Port Alberni, who has since done con-
siderable open-cut work.

About 250 feet from the lake-shore, and about 100 feet higher clevation, on the
south side of a small ereek, a continuous deposit of magnetite is exposed by open-cuts
for a distanee of 130 feet along the precipitous bank of the creep. Apparently this
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exposure ig across the ore-body which strikes nortl-west or nearly parallel with the
lake-shore, and dips 63 degrees to the north-east. 'The outeroppings of magnetite can
be traced about 30 feet down the creek-bank nearly to water-level, but.no continua-
tion of outcroppings are seen across the creek on the north side. ‘

" Ouly a very rough estimate of tonnage of ‘available ore can be made. The writer
estimates the actuel ore at 20,000 tons and the possible ore at 280,000 tous,

The mountain rises very abrupily on the south side of the creek, and outcrop-
pings of magnetite occur about 250 feei higher elevation than the open-cuts, but ng )
work has been done. An average sample assayed: Irown, 50 per cent.; sulphur, 0.24
per cent.; phosphorus, nil; silica, 22 per cent. )

Timber adapied for all purposes is wvery plentiful on the claim. The water in
the small creck is sufficient for all purposes, including limited power, provided a
storage-reservoir i constructed to conserve the supply.

Tyransportation facilities can be easily installed to {he lake, where ore can be
loaded on to scows and transported to deep water on Uchucklesit harbour, provided

_some more dredging is done in the siream that connects the two bodies of water.

TUcnUucKLESIT HARBOUR DEPOSITS.
Cascade creek flows ihto Uchucklesit harbour about one mile
Black Prince and a half from the entrance, and is capable of beingz developed
No. 2. into one of the greatest water-powers on Yancouver Island; it falls
about 2,100 feet in about one mile and a quarter through precipi-
tous canyons.

Water for power purposes is already taken from Cascade creek by the Wallace
Tigheries Company, and is used to run the machinery in the cold storage and cannery
on. Uchucklesit harhour at the foot of Cascade mountain, but in addition to this
there js an ample supply for domestic and mining purposes near the head of the
creek. ‘

On the Bleck Prince No. 2 claim, at the head of this creek, deposits of mag-
netite and pyrrhotite occur that form bluffs below the summit, and are distributed

"over the surface on the summit of Cascade mountain, a superficial area befween 2

and 3 acres in extent. )

These deposits are apparently not of the confact-metamorphic type, although,
lower down the mountain, immense masses of crystalline litnestone oceur im contact
with the same grecnish-coloured igneous rock as enclose the magnetite-deposits on
the summif. The cxposures are all lenses, apparcntly disconnected. The line of
strilde is north-westerly, the dip about 75 degrees to the east. The development-
work consists of large open-'mlts; the most imporiant of these is across the face of
a bluff of pyrrhotite 25 feef long hy 20 feet deep at the face and about 15 feet wide.

The occurrence of the bluff of mineral in such close proximity to magnetite-
deposits is noticeable, and a sample was faken merely fo determine the contents, and
not because it was considered to represent irom ore. The sample is an average
from the open-cut, and assayed:—

Per Cent,
Iron .......o.... e e e 3.8
1 L S A A 5.0
B T o 0 P 0.8
Silica ... e e P 75.5

Another open-cui 24 feet wide by 40 feet long by 7 feet deep is made on a dis-
connected lens of magnetite about 40 feet higher up the mountain, close to the
summit. An average sample from this open-cui assayed :— .
Per Ceat.

Tron .o e e .. T02
U8 0 1 t... Trace.
B o T} o) 3 T4 Trace,

) e e e ‘14
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On the summit of Cascade mountain there arve several open-cuts forther to the
north-west that expose lenses of magnetite distributed over an area belween 2 or 8
acres. The ore exposed in these is apparently abeui the same grade as the last-
mentiened sample.

A rough estimate of the tonnage of magnetite that is classed as ectual ore
exposed on this property is made by the writer af 15,000 fons, with an additional
15,060 tons of possidle ore that may be made available by further development-work.

Timber for mining and fuel is pleatiful in the vicinity of the outcroppings of
magnetite. The opportunity for instaliing transportation facilities is exceptionally
good, as an aerial tranway about 6,000 feet long would conncet the nine with =«
wharf at deep water, where ocean-going vessels could load,

This property is on Cascade creek at 900 feet elevation, where

Sunshine Group. deposits of magnetite oconr of the contact-metarnorpbic type, Iying
between crystalline Hiestone and igneous rock, but those examined

appear to carrty tco much copper to be of value for ronrmaking. The ciaims have
_been prospected fo some extent to determnine their value as producers of copper ore,
and Guring 1916 a small shipment of ore was made fo a copper-snelter by the Wood-
worth Bros,, who held a bond on the group, but the returns were not made publie,
and as work was not continued it appeared as though conditions were not satisfactory.

The writer examined two adits on the Fern mineral claim, one of the Sunshine
group. These adits ave driven into the steep creek-bank near Cascade falls; each
is abont GO teet long, driven across lensag of magnetite, one about 12 feet wide; the
otheyr could not be closely examined hecause of its caved con(htmu but the dumyp
containg magnetite with the small content in copper.

The \\'m'l-:iugs from which the small shipment of copper-hearing ore was made
were not examined., They are some distance from the creck, and the time at the
writer's disposal was not suflicient to permit an examination.

ALBERNI CANAL,

This group containg the PDefience and the Defiunce No, I

Defiance Group. Crown-granted mineral claims, sifnated at the headwators of a

tributary of ITandy creck, which flows into {he Alberni canal on

the wost side about seventeen miles below Tort Alberni, and is owned by Michnel

Commoford, of Alberni. The distance from the shere to the claims is about two

miles by frail, bat only about 4,000 fect in an air-line. The clevation is wbout 1,000
Teet above sea-level.

Magnetite-deposits  with leniicular stmc-tmc oceur. on A/ oompql-mw]v flat
pench; two of these occurrences are cut by .a siall ereek, while the ﬂmd covers n
fixt about 50 feet square. The deposits Delong tp the contact-metamorpliic type, the
ore lying belween cry %tai[ine limestone and ‘Llhif;nEOﬂs rock of the memuver series.

The lrlc-{.-mcntmn(\d ‘oceurrence Nag been e\poqe(l by stripping, 1}111, 19 attempt
has Deen: ‘made to dctm‘mme the conditions ﬂt depth by sinking in the ‘ote, but an
adit ftas heen (hn'en from a bench about 20 fect lower elevation, owdentlv with the
expectution of inters (xr-tmw the magnetite on that level, wlich the dump would indi-
cate hiad been done ‘at or near the face, as there is a small quantity of magnetite
mixed with chaicopy uie on the dump that appamuﬂv was the Jast material taken
from 1]19 adit. A sample of this ore assayed -

(‘old ...... e Trace.
Siilver . . : 1.2 oz,
: Cppperr 3.3 per cent,
Iron ..... .. 32,6 "
Bulphur ... e e e see.. 42 .
. Phosphorus ......, .‘ ....................... e Nl

Silien oo e e TN 12.1 per cent,
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"The adit could not be examined because of its caved condition near the portal
and the depth of water, caused by a dam of debris.

One of the other oceurrences of magnetite is exposed in an open-cut approach
about 15 feet long and an adit driven in magnetite 20 feet long, with igneous rock as
one wall. A crosscut about 8 feet Jong at the face of the adit is driven fo limestone.
This work shows a width of about 12 feet of solid magnetite. The deposit is about
60 feet long, striking north-west and dipping vertically. - At the face of the adit
there are about 35 feet of backs above the level of the floor, but no atieropt has been
made to determine the occurrence of magnetite helow fhat level. The magnetite
shows very little impurities; the only gangue material is garnetite in small gquantities.

An average sample from a large dump at the portal of the adit assayed:—

" Per Cent.
151534 6.0
Sulphur ............ R e Trace.
Phosphorus ......... e e e e i Nl
Silica ..o e i . 838

Another occurrence of magnetite mixed with small particles of chalcopyrite out-
crops in the contact between crystalline limestone and igneows rock, about 150 feet
to the north-west from thai last deseribed. The ore-body is about 4 feet wide and
has been prospected by an open-cut. ‘

No attempt is made by the writer to estimate fonnage of ore cccurring on this
property, as it iz impossible to make even a shrewd guess,

An average sample from across the outcropping assayed:—

Per Cent.
Gold +..vivvvnnnn e ettt Trace,
S s e . Trace,
L7135 0 U S 0.2
5 O 65.8
Sulphur .......... O SO 2.2
PHOSPIOTTIS ettt e s i i ii et i Trace.
Siliea . .....iiei... L et et aerea e 4.5

Water and timber are plentiful for mining and domestic purposes'.

Transportation for ore and supplies on any large scale would necessitate the
construction of an aerial tramway across the Mowritor group of mineral claims to
the shore of Alberni canal, near the mouth of Xandy creek.

Phese mineral claims are at Smith's Landing and on the east
Darby and Joan. shore of Alberni camal, twelve miles helow Port Alberni, Occur-
rences of magnetite outcrep along the ridge and base of a low
hill, about half a mile from the canal, that can be fraced for about 120 feet to the
north from the peint where the outeroppings are first seen, but whether unbroken
continuity is maintained has not been determined. This deposit of magnetite appears
to fill a fissure'in diorite, which is from dark to light green in colour, and although
there is a wide belt of crystalline limestone about half a wile south of the magnetite,
there is 1o contact beiween the diorite and limestone showihg near if..
' The only development-work done is a series of open-cuts and two short adits,
One of these open-cuts at the south end of the ore-body is 23 feet long, and crosscuts
magnetite mixed with iron pyrites and pyrrhotite for 20 feet. The nexi open-cut is
ahout 100 feet farther north; in this the ore-Dody is narvower, but the magnetite is
much purer.

Another open-cut is 86 feet farther north; this is an approach 24 feet long to an
adit ¢ feet long driven through diorite, except throungh about 1 foot of magnetite at
the portal. Another open-cut approach to an adit is 80 feet farther north, but
because of caving this could not be examined, Stripping on the hill about 65 feet
above the level of the work showed magnetite, but the dwnp at the entrance to the
open-cut and adit was all country-rock.
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Lindeman used a dip-ncedle jn his examinations, and in his report states: “No
magnetic attraction could be noticed north of the ore-outerop, but the attraction was
strong south of it for a distance of about 70 feet.”
An average sample of the ore-dump gave the following analyms —

Per Cent.
Insoluble matter ... ...l 25.95
) SO 30.96
PHOSPROIISE oLt i et i sttt st e s (3.004
151§ 1 0 s 0083

Carmichael’'s report stafes: “ A rough but approximate average sample of the
ore on the dump gave the following analysis:—

Per Cent.
Iron ....... e e ettt e 3.9
VA v et e ettt 16.0
Sulphur ............. S I 1.0
L0472 25 N None.”

The opportunity for cheap transportation is particularly good: a surface tram-
way about half a mile long, with no excessive grades 1o overcome, would connect the
deposits with a shelfered harbour on the ¢anal, where ocean vessels could safely lie.

Timber and water are plentiful on the property, but whether the w ate1 -Supply
las & sufficient fall for power needs investigation. -

KENNEDY LAKE D!STRIGT.

These mineral claims are owned by Mrs., W. 1. Dawley, of

Iron Mountain Clayoquof, and ‘werc originally staked because of the discovery
and Chieftain, of a vein of gold-bearing quariz. Magnetite-deposits of the con-
tact-metamorphic type occur about three miles northward from

the head of Kennedy lake, and twelve miles north-westward, in an airline, from
the deposit near the htead of Menderson lake. This section Is very mountaineus,
cut by deep precipitous gorges which are the beds of creeks. One of these creeks
heads at an elevation of about 2,700 feet above sea-level and flows through deep
canyons. The lowest oceurrence of magnetite seen by the writer is an outcropping
in the steep bank of the creek, at an elevation of about 1,800 feet, on the Chiefiain
elaim. The exposure of magnetite iz about 20 feet long, but whether this is along
the strike or across the body cannot be determined until some work is done. ’
An. aver qge sample of the outerop assaved :—

: Per Cent.
Iron.. 30.10
'Sn_lpluu' : a.31
'l’hosphoi‘u‘s O S Trace,
CBIER il e Ceedleadhe . D15

’]‘hls outmoppm oceurs under a ]:mestone bluff, and overlies an igneous rock,
Some deve]opmenbwmh is said to have been done farther up the creek on the
-opposite side, but the goide with “he wnter was unable fo ]omte it because of the
-great glowth of bushes and lack of a trail, :

o Ouia'oppmg: of magnetite occur at seveml points on the sides of steep ravines
f.nth(,x up the | sane creek, but no work. has been done, and as the slopes am almost
elpendlculal, too sf:eep to elimb, no ex%tmna,tlon could he 111'1de

'L‘he mmeral chxms were staled ormnally because of the’ occurrence of gold-
Ebemmg quartz at ’qn elevation of 2,400 foot qbovc sedl-level, wluch has been pros-
,per,ted lw'au ‘1(11L :

The Iron Muuntmn mmeral clainm: ad;omq ‘rho Chicflain on f.he north and OCCHDIOS
4 part of the summit of the mountain about 1,000 feet higher elevation, where out-
eroppings of magnetite occur that neced development-work before any estimate can
be made as to extent. '
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Lindeman reports an analysis of a sample of magnetite from this group as
follows i ’ :

Per Cent,
Tosoluble matter ... .. i i i i 7.64
8 63.07
G 3T 1T 1 Y 0.016
1] 0.043

HESQUIAT LAKE DISTRICT,

Owing to the absence of all the owners, the writer, accompanied by two Indian
eunides, spent a day trying to locate the deposits of magnetite, described by Carmichael
inx the Minister of Mines' Report for 1902 as occurring in the vicinity of Hesquiat
take, but was unable to find any trace of trails or blazes leading {o outcroppings,
nor could any one he found swho had any knowledge of any work having been done
in recent years; conscquently the description from that report is copied, as follows :—

“Agnes No, I and No. 2.—"These claimg are situated on the east shore of Hesquiat
lake, at an elevation of 175 feet above and some 4,000 feet back from the water,
and are reached at present by a blazed trail only. The properties are owned by
Messrs. Jacobsen, Tke, and Roseberry, of Clayoquot, and were located in Juue, 1902
A small creek runs through the locations, and in the banks of this stream there
have heen exposed some ouicrops of magnetic iron, a few yards in extent ouly,
which form the basis of these loeations. Assays of average samples gave alout
30 per cent. iron, 18.1 por cent. siliea, no copper. These outcrops are apparently on
the contact (limestone with an eruptive rock, probably diabase) mentioned and.
extend for some distance. Other than these exposures made by the‘creek, there is
only a little surface stripping, the surface elsewhere being covered with soil, The
work done simply proves the existence here of mragnetite, and it is quite possible
and even probable that further development will prove up & more exiensive hody
of ore. , .

“Violet Aineral Cleim.—~—This claim, owned by ¥. Jacobsen, of Clayoquot, is
situated on the west side of the lake, opposite the Agnres, probably on an extension
of the same contact already menfioned. The principal outerop is at an elevation
of about 300 feet above the Iake and less than a quarter of a mile back from the
water, and ig reaclied by a steep trail from the shore. Here there is an exposure
af magnetite some 15 feet wide, developed by an open-cut into the hillside, 12 [eet
long and about 4 tg § feet deep at the face. showing up very clean and solid ove, a
sample of which taken for assay gave 598 per cent. iron, 11 per cent. silica, 0.55 per
cent, sulphur, and no copper. Some 400 feet higher up the hill there is another
small exposure of similar ore. Where the rocks were exposed the ore appeared to
lie on the lime-diabase contact, whicn is more clearly defined on this the west side
of the lake” ' :

-

SECHART.

sechart peninsula is bounded on tlie east by Effingham inlet, an arm of Barkley
sound; on the south by Sechart ehannel, that commects the Middle and Western
channeis of Barkley sound; on the west by the Western channel of Barkley sound;
and on the north by Pipestem inlet, except a narrow neck of mountain range between
the heads of the two inlets,

The Broughton mountain range forms the peninsuln; it rises to an elevation of
about 3,000 feet by a series of henches and gradual girades from the shore, and
magnetite-deposits oceur on its southern slope above an elevation about 700 feet.

During the early nineties Captain Anderson Iocated several mineral claims
because of the oceurrences of magnetite, gome of which he sold during 1901 to the
Pacific Bteel Company, of the SBtate of Washington, and others to the Tacoma -Bteel
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Company, of the same State, The claims were Jater Crown-granted as lots numnbered
456, 457, 458, 439, 874, 392, 6935, and GYG, and at present ave assessed to the following
OWRELS f—

Lot No.=436, O ou,n Prince claim, to the estate of the late Homer S“aney

Lot No. 447, Victorie claim, to the estate of the late W, I, Fletw.

Lot No. 458, 0ld Irelend claim, to the estate of the late W, II. I'lett.

Lot No. 459, Bald Fagle cdlaim, to the Tacoma Steel Company.

T.ot No. 874, Iron Ohief claim, to the Tacoma Steel Company.

Lot No. 892, Standard No. 6 claim, to the Tacoma Steel Compaiy.

Lot No. 695, Lord of the Isles No. J claim, to the Tacoma Steel Company.

Lot No. (96, Emily 2. claim, to the Tacoma Steel Company.

The most important deposits of magnetiic occur on the Crown Prince, Lord of
the Isies, and Beld Hagle mineral claims, where the most development-work has
been dore. These occurrences belong to the contact-metamorphic type, in which the
ore lies befween erxystalline limestone and horublendic igneous rock coloured in

’ varying tints of green.
I'his mineral elaim is on the cast slope of the Broughton range
Crown Prince. of mountaing, overlooking Effingham inlet, at an clevation of about
1,600 feet and about two miles and a half by tratl from the beach
of Sechart ehannel at Anderson’s camp, but from deep water in Canoe pass the
distance is considerably less. The most extensive outcroppings of magnetite occur
in a prominent ridege where wide bands of magnetite are exposed :1ltc1'nating‘with
bedies ©f grecn igneouns rock, mueh sheared, altered, and quite schistoge near the
magnetite. The strike of the bands of magnetite i3 south-eastward, the dip being
43 degrees southward,

The face of the ridge is stripped about 200 feet long by 70 feet high up the slope
about 43 degrecs, exposing magnetits mixed with country-rock in tho banded struc
ture for 70 feet along the ridge, then couniry-rock for 100 feet, then magnefite for
33 feet.

Near the base of the ridge an open-cut approach to an adit has beenr made
through one outerop of magnetite for about 33 feet, but the portal of the adit is in
the green altered igneous rock; this was driven through about 50 feet, where n
narrew sean of caleite oceurs followed by a body about 10 fecet wide of arsenical
pyrite mixed with jron pyrite and magpetite, which changes to a mixture of
magnetite and green country-rock, 1hen to solid magnetite, through which the adit
is driven nearly 20 feet fo the face, and was still in ore.

An average sgﬁ-mple across the face assayed —

) Per Cent.
1 S I 11
Sulphur ... ..o ool 0.72
Phogphorﬁs ....................... s i WAL
30 Ty NN T SRR, £ X

P A branch fromy the udit starting about:5¢ feet from the potta] was (h iven to the
left for 72 feet; thls, exposes magnetite for ‘3‘3 feet adnoulnw 1119 calute feet from
t]m junction, then | ‘eontinues through darlk- g:eon bomblcndae countu Lock to the face,
'E‘he last 34 feet of the branch adit is al)p(uenﬂy under tllo 1111“::10t1t0 e*q}o«ed in the
mam adit, as the: ,a‘of that body is 45 de"lees, to the %outhw'ud or to the right
'of the opening. | ! ! P

" From-.the condition of the workin os A% seen by the \\*ritmf, only a‘ very rougl
guess can be made as to the tonnage of ore availnble. Of ecfiel ore. the tonnage
may be estimated at 75,000 tons, while the tonnage of possible ore may be placed at
an additional 200,000 {ons.

~
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Average sampies taken along 28 feet on the left side of the branch adit assayed :(—
Per Cent. Per Cent.

B o3 ¢ R P 54.4 55.6
Sulphur . 1. i e A 14 . 04
PhoSphOIUS . it e e i e NiL. Trace.
F3 - 21.2 L 176
Carmichael reports an assay from the same workings as:—
. Per Cent.
R ' PP 434
5114101510 AP 0.7
PROSPROTIIS ot v uvrtnrtvnnrer e aerionrraneerereis e Trace.
Titanium ....... e e P Trace. .
Lo U il
Lindeman reporis an assay from the same workings as:—
L 1 N P P - 4806
Sulphur ......... .. i b 0.623
B R e 10T 44 U o 0 - SO 0.006
Insoluble Matter oo i e e e e e 23.22°7

‘ This mineral claim is about 2,000 feet west from the Crown

Lord of the Isles, Prince. It adjoins the Vigiorie, which lies between the two first-

named claims, and is reached by a trail about two miles and a

half long from the beach at Aunderson’s camp. A deposit of magnetite outerops on
the face of a precipitous bluff at about 850 feet elevation. .

The face of the bluff is bheavily stained with iron from the decomposition of
fron 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 feef, then a belt of crystaliine limestone is exposed and
the course of the adit changed eastward. This course is continued for about 37
feet, driven in magnetite along a Jimestone wall on the north. At the face there is
a winze, apparently supk in magnetite; this winze is of unknown depth, and being
full of water could not be examined.

The dimensions are 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 continued 40 feet northward
in limestone beyond the turn to the east. It is impossible to estimute guantity of
magnetite from the work done, which shows that the oceurrence is very irregular in
outline, lenticular in structure, and apparently not very extensive, unless drilling
should prove that it maintaing continuity with depth., The dip of the limestone wall
in the east drift is nearly vertical, and it is possible that the mvagnetite may continue
down along this wall, :

A grab sample from the dump assayed :— -

: + Per Cent.

5 T T P 50.4
Bulpbur ... e 2.5
PROSPROTTS i e i e e Trace.
Insoluble Matber «.ov. it it e e 10.6

This claim is west and adioining the Lord of the Isles; it is

Bald Eagle. reached by an old trail that branches off from that leading fo the
last-mentioned claim, and is about three miles from the beach at

Anderson’s camp. Ouferoppings of magnetite occur on the face of a steep bluff at
about 1,000 feet elevation above sea-level. This outerop measures about 75 feet
Tong by about 50 feet up the slope of the bluff af the widest point. The oceurrence
of magnetite has the appearance of & blanket covering the light-colonred igneous
rock that forms the hluff. An adit is driven 72 feet into the bluff under the out-
cropping, about 40 feet vertical measurement below the top, and at the face a drift
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is driven 435 feet to the right. No magnetitec is exposed by this work, which con-
firms the blanket-structure theory, but farther up the mountain there is a contact
between crystalline limestone and igneous rock, similar to that underlying the
magnetite on the face of the bluff, and at the contact an outeropping of magnetite
oceurs, hut apparently not of suffieient extent to be of importance.

A sample from the bluff assayed:—

) Ier Cent.
TEOI teviveinae it inar v anme e, e 6o7
BB 03413 A "Trace.
PROSDROTUS vt iiins i st aainaaaanranaans Trace,
LS 1 13.6

HEAD BAY, NOOTKA SOUND DISTRICT.

These mineral claims are situated about one mile from the

Glengarry head of IHead bay, at the upper end of Tlupana arm, Nootka Sound.

and Stormont. The original locators sold a fwo-thirds inferest in the property a

few years ago to the Wellington Colliery Company, through the

late William Sution, which inierest passed to the successors of thai company, the

Canadian Collieries (Duunsmuirj, Limited, the remaining one-third being owned by
Clarence Dawley, of Clayoquot.

The claims are staked from south to north, with the No. 1 stakes adjoining, and
wilhin the boundaries fhere is a ridge that reaches an elevation of about 800 feet
and extends across both claims from south-castward. Magnetite-deposits occur along
the ridge, of the confact-metamoxphic type, lying between crystalline limestone and
diorite. Garnctite is the only gangue material associated with the magnetite in any
appreciable quantity. -

Open-cuts and stripping along the north slope of the ridge have exposed solid
masses of magnetite which can be traced in a nearly continuous line for several
hundred feet, and varying in width from about 7 to 55 feet. Some of the open-culs
are about 20 feet high at the face, and siripping, in some places, exposcs magnetite
oufcroppings extending downwards from the summit to near the base. of the ridge
for a continuous length on the incline of about 200 feet, and & maximum width of
40 to 53 feet,

A general suimple representing about an average of the deposits assayed :—

Per Cent.
Iron . vvivnveininnenens R T T T 6.8
Suiphur ........ e e P 01
220 ) T Trace.
T - 1.6
Lindeman reports a sample from this property that assayed . —

N 5L PR 66.17
131 4 O 0.017
PhoSPhOTUS vt e e e e (0.016
Silica ...l e e e e e e G107

Apparently the quantity of magnetite on these ¢laims Is excestionally large.
Considering the exposures seen by the writer, and estimating f;roml approximate
measurements, he figures that he is safe in placing the tonnage of a= fmtl: ore avail-
able for guarrying at 250,000 tons, with an additional 250,000 tons, of pr ‘obable ore
and 750,000 tong of @mmble orve that may be exposed by further development-work.
The deposits. are very f’wourab]v situated to ensure mining and transpmtatmn at a
minimum cost,

Apparently the magnetite can be guarried from the north slope of the ridge to
a very considerable depth, for a lengih of several hundred feef and ar. average width
of ahout 40 or 50 feet, as seen by the writer. This would ensure cheap mining for
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a very large tonnage. A surface tramway can bé constructed to the base of the
ridge from deep water in a sheltered harbour "with a rensonable grade, where if
necessary a conuection can be made with a short gravity or an aerial tramway.

There iz a plentiful supply of water except for power purposes. Timber is guite
plentiful for all purposes, including saw-logs for lumber.

. To the gouthward from the Glengairry and Sto#mont claims

Fido. - a mountxin-slope rises to an elevation of about 1,500 feet above

sea-level, almost within the length of one mineral claim., The Fido

mineral claim is located on the north slope of this mountain and adjoins the south

line of the Gilengarry and Sformont, the No. 1 post of the Fido being on the south
line of those claims, 200 fect west from their No. 2 posts. '

" Wn. Poole and J. H. Gardhouse, of Nootka, own the Fido elaim, and have -
prospected it to some cxtent by stripping and open-cuts, whieh have exposed-large
bodies of magnetite on the north slope of the mountain southward from those exposed
on the Glengarry and Stormont claims., The grade of this magnetite is so near that
in the samples taken from those claims there was no necessity for sampling.

It is to be regretted that no diamond-drill boring or other development-work has
been done on any of these deposits of magnetite, becanse the surface indications
promise so favourably with regard to extent,

The writer can only estimate roughly a tonnage of probable and possidle ore, as
there is no work done by which actual ore can be measured. This estimate is placed
at 50,000 tons of probadle ore and 200,000 tong of possible ore.

WEST ARM, QUATSING SOUND.

Solne years ago a large number of claims were located in the vieinity of Coal
harbour, near the east end of the West arm of Quatsinoe sound, for bog-ivon ore, a
form of limonite, some of which were sold to the Moore Investment Company, of
Seattle, which operated the blast-furnace at Irondale, in the State of Washington,
for a few months, and some shipments of this bog-ore were made, but since that
enterprige failed the mineral claims have reverted to the Metropolitan Trust Com-
pany, of New York, which acquired the assets of the original purchasers.

The most important of the deposits occur ahout one mile west from Coal Hap-
bour, in and on the border of swampy basins, and on the ranges of adjoining hills, .

The origin of bog-ore is described in Kemp's “ Ore Deposits of the United States
and Canada,” page 87, as follows: “ Bog-ore, beds of limonite, superficially formed
ih marshes, swamps, and pools of standing water. The general circulation of water
through the rocks enables it very frequently to ¢ake up iron in solution. Terruginous
minerals arve amongst the first and easiest that fall a prey fo alteration. Carbonice
acid in the water aids in dissolving the irow, whiehh thus, in waters containing an
excess of CO, passes into solution as the protocarbonate (IFeCO;). ' Qrganic acids
may also play a part. The alteration of pyrite affords sulphuric acid and ferrous
sulphate, and the latter enters readily into solution. On meeting caleium ecarbonate,
both ferric and ferrous sulphate are decomposed, yieiding in the first place ealcium
sulphate, ferric hydrate, and carbonie acid; in the second place, if air is absent,
ferrous carbonate and ealcivin sulphate, but on the admission of air, ferric hydrate
soon forms.”

The fact that the prevailing country ronk in the vicinity of the occurrences of
bog-ore on Quatsino sound are granites and felzitic rocls, often heavily charged with
iron pyrites, accounts for the rusty water, impregnated with decomposed pyrite, How-
ing down the hillsides and leaving a thick scum on the rocks. This was considered
an outeropping of iron ore and was responsible for many claims being stalked, espeel-
ally on the divide between 1von ereck and Nahwvitte river.

. The occurrences that appear to possess commercial value are those exposed in
many open-cuts on the group of mineral claims about a mile west from Coal harbour,
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where the ore is generally quite clezn aud free from impurities, as is shown by the
following abaylses of -average samplss reported by Lindemai :—
Per Cent.  Per Cent.

“Insoluble matter ....... ... oot 2.82 1.40
Iron oo e e P 54,40 5G.97
Sulphar ... .. P 0.15 0,447
Phospliorsis ..o e 0.088 0.038

All of the deposits of bog-ore are very irrcgular hi ouiline, and vary in thick-
ness with €he variations of the surtface of the ground, the greatest depth of ore
being found in basing or depressions but as very little serious aticnipt to determine
extent has been made, congequently, in the absence of proof of depth by drilling or
sinking shafis, it is not possible to estimate Tonnage available, ‘

Owing to the fact that nwo work has been done on any of the claims sinee 100G
and 1907, and the conditions surrounding the old workings are such that no satisfac-
tory information can be gained from an examination, the writer leas incorporated
i this report the one made by the Provincial Mineralogist, in the Miuvister of Miues
Report for 1907. Idis examination was made soon alter shipments of the ore had
been sent to the Ivondale blast-turnace, and when dhe workings were fresh and in
good condilion for a thorough examination. The report is as follows:—

* Quatsino Iron Ore.—On arriving at the c¢laims it was found that this company
had acquired certain claims on the north side of the West arm, in Section 26 of the
Guatsine Land District, as nearly as eould be determined. The claims extend to the
edge of the arm, and at a point abont a quarter of a mile from the water a deposit
of bog-ivonr ore of excellent quality liad been discovered, covering the surface over a
congiderable area. To extract this ore, the Moeore Investment Company had, earlicr
in the year, sent up g large force of men on an orc-barge, and had built a temporary
wharf, from which a tramway was built to the iron-ore deposit.  In August the prop-
erty 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 au area
300 feet Jong and 200 wide had been removed from the surface down 1o sotid bed-
rock, and this area had yielded 1,500 tons of ore, which had been: shipped. The
work done showed the deposit of bog-ore to be on a side-hill, which sloped at an angle
of about 2¢ degrees towards the seu, lying on a smooth, water-worn bed-rock to g
depth of, in some places, 4 feet, and in others, of as mauy inches; the average thick-
ness of the deposit was not over 24 iaches. Large trees and brush had boen growing
on top of the deposit, the roots being all through the ore, greatly increasing the cost
of extraction, which, under the circumstances, must have been excessive, The super-
ficial aren over which the deposit shows is considerable, but no prospecting that has
heen done proves it to be of a gleatcr average depth than ai the noint where its
extraciion was attompted

“ Prined’s Iron Claims—A few imiles to the wost, along the shore of the armp, a
Zrail leads inland to the north for o couple of miles, to what is known as Prince’s
Upper Claims, a group of claims the number or maumes of which could not be ascey-
ft:el.iucd. About two Illi]-ds in on the trail two large cabing were found, and evidences
that censiderable worle hdd been done, but no one was on the property when visited.
'l‘he work had consisted of pits and open-ouf% along 1he course of the valley of a
‘ﬁmal] stream flowing mm the arm, Ipr the most part the ;nts were full of water
‘and the materials {akensout from thent so mixed upen the dump as toibe Meaningless,
"1‘ho open-cuts were seet, however, and-of these the one in w ‘hich, tho most rromising
<showmg ocenrred q’raritod from the creck-bed and ran up the face of 1t:. & 1tlv sloping
s wils, showing in nearky-horizontal layers, fivst, 4 feet of hog-iron’ ore; nb\t 1 foot of
gravel with a layer of fine kaolin ¢lay on top; next, 9 inches of jron ore, then 2 feet
of ochre and clay, above which svas the black surface monld. A similar showing was
seon in another cut about 150 feet farther up the creek, and these way be taken as
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typical of the more successful sérippings made. There is, undoubtedly, a very cons
siderable arex covered with iron ore, but, go far as could be seen, its depth had not
been demonstrated further than described. Samples were taken from the lower
4-foot deposit of ore, and upon assay gave 4812 per cent—48.31 per cent. and 50.19
per cent. of iron---with much organic matter. The ochre and <lay stratum assayed
36.6 per cent. of iron.

“# About three miles to the 1101'th—w est from Prince’s camp, claim to the number
of about 100 had been staked during the summeér by other parties. This wholesale
staking had been done to blankel the distriet until the claims could be roughly pros
pected, when those not wanted could be dropped—-the land being held for one year
at an outlay in fees of 5 cents an acre., 'This procedure, although contrary to the
spirit of the ‘ Mineral Act’ was brought about by a fendency of certain Iocal pros-
pectors fo stake ‘extensions’ to any claims that might be found by outside
prospectors. .No work other than staking had been done on any of these claims,
and as they werc from six to seven imiles back from the lake, through wet brush,
they were not visited.”

The opportunily for cheap transportation iz so favourable as to make these
occurrences of .bog-ore attractive, and should encourage more thorough prospecting,
especially in the event of the development of flhe iron and steel industries on {he
Coast, because this ore is valuable to mix with magnetite in the blast-furnace,

UPPER QUINSAM LAKE.

Numerous large outcroppings of magnetite, occur on the north

Quinsam Lake slope of a'mountain abouf half a mile south from the south end of

Iron Syndicate. Upper Quinsam lake, at elevations from 220 to 560 feet ahove the

. lake. These outcrops occupy- a zone striking almost due east, and-

expose deposits that are representatives of the contact-metamorphic type, with mag-

netite lying between limestone and diorite, dipping 80 degrees north., The oceur-

rences are found distributed within an ares measuring about 1,000 feet wide north

to south by 1,200 feet east fo west, and while unbroken continuity is not shown

between the various outcroppings on the surface, yet there are so many that it is

almost excusable to consider them as be]on ging to one deposit until the contrary is
proven.

At 240 feat elevation above the lake there is an adit 185 feet long, driven into
the mountain-side southward in magnetite the entire distance, and with magnetite
in the face, but somewhat mixed with eountry-rock and gamnetite. The side-hill
rises at an average angle of 44 degrees, but over the face of the adit the slope is
steeper, so that there are about 195 feet hacks.

An average sample from the dump assayed: Iron, 58.6 per cent,; sulphur, trace;
phosphorus, trace; silica, 9.3 per cent.

The agit is projected {o cross cut the mineralized zone at the point where it is
about 800 feet north to south. According to a topographic survey this adit is driven
under several outcroppings of magnetite, and the projected face is 320 feet vertically
under the farthest outerop south of the portal.

Other work on the property consists of open-cuts and surface stripping to the
eagt and south from the adit, and at various levels above the 240 or adit level, which
openings expose a large number of outcroppings of clean magnetite. The most exten-
sive occurs about 1,000 feet south-eastward from the adit on the 400-foot level ; this
measures about 100 feet across and is almost sguare.

1t is impossible to form any reliable estimate of the fonnage of ore available
from measurements made where work has been done beeause of insufiicient data.
There is no question but that a very large guantity of magnetite can be quarried ‘
for immediate shipment. The contour of the mountain-side is such that the ore can
be mined with steam-shovels, in a manner similar to that in use in the low-grade
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copper-ore mines in Utah, aud the large quantity of ore exposed in surface out-
croppings alone is evidently sufficient to suggest thig method for mining operations.

In the floor of the adit on the 240-foot level the ove-body is quite as sfrong as on
the surface, and there is every indication that it maintaing its co:itiuuity to an
undetermined depth below this level.

TEXADA ISLAND.

The property owned by the Puget Sound Iron Company is on

Puget Sound the west coast of Fexada isiand; it extends from Gillies bay north-
[ron Co. westward along the coast three miles and a half, and confaing
8,094 acreg of Crown-granted land, "The original locations that

wmake up the portion known ag the “ Iron Alines” comprise about 1,000 acres at the
north-west end of the property, included in which are the three guarter-sections for
which Crown graunls weve issued in 1874 by Licutenant-GGovernor Joseph William
Troteh to Henry William Ilughes, Harry rim, and Josias Charles Hughes. The
Puget Sound Company, after acquiring these Crown-granted quarter-sections, had
mineral Jocations staked over them in order to secure the precious metalg as well as
tlie base, and these lecations have gince been also Crown—gra_nted. The most
important oceurrénces of inagnelite oceur on the guarlersections mentioned; they
are named the Prescott, Pagton, and Lake mines, and belong to the contact-neta-

morphie type of deposits.

"Ehis mine is near the -extreme south-western corner of the

Prescott. range of limestone hills that extend across Texada island from,

Sturt bay, on the north coast, to the iron-mines within about half
a mile from.the soutl: const, where the limestone contacts with igneous rocks, with
porphyrite on the east, quariz diorite on the south, and porphyrite on the west.
Lenticular masses of magnetite from 200 to 300 fect Iong occur at the contacts. The
apparent continuity of the magnetite has been shown to a vertical depth of 670 feet
below the highest outcrop to the northward at 820 feet eclevation, with the ore
showing 80 fect wide in the floor of the adit, 150 feet above sea-level, and the face
in solid magnetite. The magnetite outcroppings occur on the steep side-hill at
elevations from 290 to 820 feet above sca-level, with these above the third level at
520 feet geenrring almost divectly north from the mineavorkings on the Prescott ove-
body and within a distance of 1,000 fect,, The area in which the outcrops are
enclosed measures about 1,500 feet north to south by about 1,000 feet east fo west.
The mine-workings are on four levels above the adit, at 130 feet elevation. ‘These
are called : Shaft level at 200 feet elevation; fivst level at 365 feet: second level at
405 feet; third level at 520 feet. The adit, which is T00 feet long, intersects the
bottom of the shaft 475 feet from the portal. 1t is then driven northward through
quartz diorite 380 feet, where a mineralized vein 4 feet wide is erosscut; the minerals
in this vein are marcasite, iron pyrites. and some chaleopyrite. I strikes north-
west and dips 54 degrees southiward., After crossing this vein the adit is continued
through quartz diorite to GG0 feet from the portal, where the quartz diorite contacts
with garnetite mixed with magnetite; this is crosscut for about 20 feef, then solid
magnetite is exposed and crosseut 80 feet to the tace, which is still in magnetite.
An average sample across the face of this adit assayed: Tron, 66 per eent.; sulphur,
nil; phospherus, trace; silica, 3.3 per cent.

The shaft is 140 fcet deep, sunk from 290 feet elevation, but as this was sunk
in 1899 for prospecting and has never been used as a working opening, the ladders
weyre in an unsafe condition and no examination could be made. The record of the
work kept by “W. H. Lee, the superintendent, shows that the shaft frown the
collar to about 70 feet deep passed through magnetite mixed with jron pyrites and
some chalcopyrite in a garnetite, epidote gangue; then through quartz diorite to
ibe bottom. A sample from the outcrop in which the shaft is sunk assayed: Gold,
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trace; silver, 0.3 oz.; copper, 1 per cent, This sample was not assayed for iron.
Another sample from the dump at the collay of the shaft taken for the purpose of -
showing the copper content assayed: Gold, trace; silver, 1.6 oz.; copper, 6.2 per cent. ;
iron, 26.2 per cent, )

On the first level there is an open-cut, the dimensions of which are 60 feet
leng on the strike by about 30 feet wide by 83 feet high at the face. This cut
exposes a solid body of magnetite associated with some little chaleopyrite and iron
pyrites in a garnetite gangue. A considerable proportion of this ore will carry
"about 1.5 per ¢ent. copper content, and in places could he sorted up fo about 3 per
cent. copper,

The second level is opened 40 feet above the first and a short distance west of a
gtraight line up the hill, where there is an occurrence of magnetite about 300 feet
long by S0 feet wide. The workings are an open-ent 60 feot north to soutk and 30
fect east to west, with its face ncarly 100 feet wide, and an adit driven northward
from the open-cut 22 feet long in magnetite. This level is connceted swith tide-water
by & gravity-tramway that was used gome years dgo when aclive mining was being
done.  Sceveral {housand tons of magnetite was shipped to the Irondale blast-furnace
for making pig-iron, and the portion of the ore with copper content was sorted .out
and shipped o some of the copper-smelters on the Coast for fluxing material.

Average samples of magnetite from the second level assay - —

Tindeman's Bample, MeConnell's Sample.
FTIVONL e seee 5430 pey cent, 452,57 pexr 2ent.
Sulphur ... . 0303 , 408 .
Thosphorus ............... Nol defermined. 0.024
Insoluble matier .......... Not determined, 5.46 i
Copper ........o.oiuont 0.14 per cent. Not determnined.” |

A shipment of 600 tons of maguetite made about 1883 to the Irondale blast-
furnace assayed: Iron, 62.7 per cent.: phosphorus, 0.083 per eent,

The third level is opened at 520 feet elevation by a large open-cut inade in
magnetite, which shows much less copper and iron sulphides wmixed with the
magnetite than ou either the first or gccond levels, and is of superior quality for ‘
iror-making. This open-cut is made along the sfrike of the ove; it is 50 feet wide
by 100 feet long by 50 feet high at the face. This lens of magnetite on the surface
is apparently ahout 300 fect long, or about the same lengih as on 1he scceond level.

Garnet, hornblende, epidote, and calcite are the non-melallic irapurities that
ocecur with the ore on all the levels in varying quantities, these minerals are usually
found at and near the boundlaries of the occurrences of magnetite, and less frequently
in the interior of the mass or lens,

Higher up the mountain, northward from the third Ievel, other large outcerop-
pings of magnetite occur. ‘I'wo of these arve at (40 feet clevation and are i the
same contact as the main mass lower down the slope. The fhird occurrence is at
820 feet elevation and has formed eniirely in limestone; it appears to he separated
from the main ore-body by & mass of co:il'jse crystalline limestone, in which a namber
off apparcutly small ir 'oigu].u' 1enses of} magaetife occur.

There ave nlso outemppmg,s of’ mawuetvto west from the main workings on the
Prescoft mine, along the. limestone- 6101'11:9 and Jimestone-porphyrite contacts, on
which no work has been (10110 :

; Phis mine i ftb(»ut 3,300 feet castbward from the Prescott, and

"Paxton, the hno of the llmeatone diorite contact is traceable between the

two mmes, but very i] regnlar. The diorite gives place to porphy-
nte near fhe west hounﬁfu'y of the Paipton ove- -hody, which, though, -occurs in the
quartz diorite near its eontnet with porphyrite, and very neav the limestone, but
not in the immediate contact,

The Pazxion mine has been developed by open-cuts and short adits on about the
same level as the collar of the shaft on the Prescoti at 290 feet clevation. The
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ppen-cufs show the dimensions of the occurrence of magnetite fo be about 300 feet
+ long by, about 150 feet wide by about 100 feet high above the floor.

The ore-body outerops on a steep slope about 100 feet high, the lower part of
which ig diorite and the upper part magnetite. The face of the slope has been
stripped 220 feet from east io west, and open-cuts and adits have been driven
northward from near both cnds of the siripping. The easterly open-cut is about
100 feet from the east end, and is 36 feet long, serving as an approach to an
adit 40 feet long. The open-cut is made through gquartz diorite for I8 feet,
where the contact with magnetite is exposed and the remainder of the open-cut,
as well as the adit, is in solid magnetite. The westerly open-cut iz 37 feet from
the west end of the stripping and 83 feet froan the other open-cut. This cut
is driven 32 feet as an approach to a short adit. Of the 32 feet, 20 feet are
through guartz diovite to the contact with magnetite, and the remainder, as well as
the short adit, through magnetite. The faces of both adits are in solid magnetite,
so that the width of ore is undetermined, The dip of the diorile-magnetite contact
is nearly vertieal, and the strike of the magnetite lens is eastward.

The guantity of sulphides, mostly iron pyrites, is greater in {he Paxton ore
than in the other bodies. A sample taken along the adit by McConnell, assayed:
“ Jron, 39.40 per cent.; copper, 0.30 por cent.; sulphur, 1.07 per cent.”

A sample taken by Lindeman from the same adit assayed: “Iron, 64.48 per
cent,; sulphur, L8366 per cent.; phosphorus, 0.005 per cent.; silica, 447 per cent.;
copper, 0.22 per ceat.; magnesia, 1.13 per cent.; lime, 1.32 per cent.; alumina, 0.66
per cent.” - .

: The third important occurrence of magnetite on the property
Lake. of the Puget Sound Iron Company is known as the Leke mine, and
is 1,300 feet east from flwe Pegfon. The gcemrtence of magnetite
lies in a Buff about SO feet high at the confact Defween limestone and porphyrite,
with porphyrite ou three sides and with a body of garnctite and epidote on the
north -side separating the magnetite and limestone. The strike is east and dip
nearly vertical. The mass of maguetite measures about 300 feet in length, with an
average width of about 130 feet. It has been developed by an open-cut 100 feet
long from easi 1o west by 60 feet wide and aboul 80 feef high at the face. The
magnetité in the Lake deposit is finer grained than.in the other large masses, and
freer from iren and copper sulphides. A grab sample taken from the dump assayed:
Iron, 58.0 per cent,; sulphur, 1.6 per cent.; phogphorus, trace; silica, 0.5 per cent.

McConnell reports that a rough general sample taken from the finced magnetite
cliff, and assayed in the Jaboratory of the Canadian Mines Branch, yielded: “ Xron,
57.50 per cent.; copper, trace; sulphur, 0.046 per cent.”

Lindeman reports an average sample from the Leke mine assayving: * Irom,
3957 per cent.; sulphur, 0,187 per cent.; phosphorus, 0.057 per cent,; silica, §.33 per
pent.; copper, 0.08 pex cent.; alumina, 1.71 per centi.; lime, 3.82 per cent.; magnesia,
1.05 per cent.” ‘

There are severil lenses of magnetite on’ the property of the Puget Sound Iron
Company in addition to those on which development-work has been done, but while
some of the cccurrences are of considerable exlent as shbwn by the surface out-
croppings, no attempt has been made to prospect them. South from the Lake mine
there is a line of narrow magnetitc lenses within about 1,000 feet, &ll of which
oceur in porphyrite at considerable distances frem iimestone and diorite contacts.
The longest of these is 220 feet, with a width varying from 10 to 20 feei. Two
other lenses measure respectively 84 and 30 feet in length, svith widths from 10 to
20"feet.' The other lenses'along this line are smaller,

The magnetite in all of these occurrences is very pure, and an assay of a sample
from the longest lens Is reported by McConnell as yielding: “Iron, 60.40 pér cent. ;
copper, none; sulphur, 0.01 per cent.” ‘
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1t is impossibe to estimate with any degree of accuracy the tonnage of
magnetite In the several masses that oceur on the property, becanse the development-
‘work has been done with a view of mining and shipping ore rather than for measur-
ing the available tonnage, and no underground work has been done except on the
Preseoil ming.

Regarding tonnage, McConuell, in his report onr Texada Island in Mewmoir 58,
Department of Mines, Canada, page 88, says as follows: “For the purpose of
making a reugh estiinate, it is assuwed that the lenses extend downwards for a
distanee equal to their exposed surface length, ‘The Prescott ore-body with a surface
length of 300 Eeet has been proven fo extend downwards for a distance of 430 fect,
and at the lower level is still strong and must descend considerably farther. The
tonnage in the main Prescell ore-body above the lower tunnel is cstimated at
1,366,400 tons. The threc large lenses in the limestones north-eastyard from the
Prescott, assuming that they persist 1o 4 depth equal to their surface length, would
vield 993,600 tons. The Pexton ore-body yields 1,607,200 tons and the Leke ore-
body 504,000 tons. The total tonnage in the six ore-bodies, estimated on the basis
adopted, amounts to 4,521,200 tons,

“No account is taker in this estimate of the numerous small lenses from 20 fo
100 feet or move in length occurring along the range., Some of these are surrounded
by large arcas of intense alteration and mineralization, and the concealed portions
may be much larger than the small outerops appear to indicate,

“It 18 alzo unlikely that the lenges cut by the present sarface represent the
lowest tier formed. It is move probable that they arve followed in depth along the
contacts by other lenses, and the fonnage given above may be multiplied several
times before the ron resounrces of the distriet are exhaunsted”

KLAANCH RIVER.

The Klaanch river flows from the south-east into Nimpkish

Iron Crown. lake at the south end; the lalke empties into Brcughton strait

opposite Alert bay through the Nimpkish river, about 180 miles

north-westward from the eity of Vancouver., The Iror Crown mineral claim is the

most important of a group of claims owned by Adam Mathers, of Alert Bay, and is
situated about seven miles up the Klaanch on the south side of the river.

Practically but little development has been done since an examination was made

by Einar Lindeman in 1907, when be made a magnetic survey and map, whicly

accompanies his report in Bulletin 47, Mines Branch, Department of Mines, Canada,

page 19. TFor this reason the writer did not.visit this property, as the time at his

disposal was Iimited. Idndeman’s report iz as follows:—

. “The claim of most interest is, however, the Ifron Crown mineral claim. An
exposure of magnetite extends along the face of the river-bank for some 180 fect.
The, height of the bank is about 80 or 100 feet, forming at some points diffs of
maghetite 25 to 80 feer high, A sample of the ove zave the following analysis:
Insoluble matter, 412 per cent,; iron, 64.23 per cent.; sulphur, 0.235 per cent.;
phosphorus, 0.010 per cent. o

“Farther up the hill, about 650 fect from the river, soveral ountcrops of mag-

- netite oceur along the ridge. An average :sample from these gave the following

- analysis: 8ilica, 530 per cent.; iron, 63,89 per cent.; alumina, 1.74 per cent.: lime,
0.80 per cent.; magnesia, 1.86 per cent.; copper, trace; sulphur, O.0LT per cent.:
1ih03'phoru§, 0.037 per cent. The solid formalion being effectively covered by a sandy
loam and a heavy vegetation, the outcrops mentioned were all that could be seen,
but as the dip-necedle showed a very strong magnetic atiraction in several places,
it was found advisable to make a magnetic survey and get some information in
regard to the extent of the ore-bodies. The topography of the ground, the heavy
vegetation, and the great number of windfalls delayed this investigation very much.
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In the magnetometer the vertical force of the normal terrvesirial field is counter-
balanced beforehand by. 2 small weight on the arm of the needle. Chrough the
swinging of the needle in a plane, as above mentioned, the horizontal intensily of
the earth’s normal magnetic fleld and the horizonial component of the magnetic force
of the ore-bady become annulled, and the vertical component of the magnetic force
of the orve-body is, therefore, the only magnetic force which affects the needle, and,
according to its strength in the different places, causes the different readings marked
on the map. The places which Nave positive magnetic intensity—i.e., when the north
pole of the magnetic needle points below the hovizontal plane—are marked blue, and,
on the other hand, the places where negative magnetic intensity—i.e., where the
south pole of the needle poin'ts below the horizontal planc—arve marked yellow
on the wmap. .

“Mo aveid misunderstanding by any person who is not familiar with magnetic
maps of thig kind, I desire {o point out thaf all the area coloyred biuc cannot be
considered to be underlaid by magnetite, but only a certaln part of it, TFurther
development-work will find {he magnetite underneath the places with the highest
positive readings, and north of them for a short distance down the hill, aud here
outerops of magnetite were and will be found where strong negative readings were
observed. ™This fact js due to the topography of the ground, the Instrument heing
set up below the upper pole of the ore-body., This atiracts the north pole of the
magnetic needle and causes the negative rcading. 'FThe map shows three separate
deposits or groups of deposits, which for veference have becn numbered 1., 11, and

" TILL

No. 1. onterops on the river-bank, as before stated. The fop of the bank is
covered with soil, and no work has been done to ascertain the width of the deposit;
but, to judge from the magnetic curves and cutcerops available, the width at the west -
end may be estimaterd at not less than 100 feet. The length of the ore-hbody may be
assumed to be about 190 feet.

“ Group IL is the most important and may be assumed to consist of two, possibly
three, oredenses, not counting the small pockets in the southern part of the group.
The largest of these orelenses has g length of at least 380 feet; a width of 60 feet
is very probable, and in some places it is even greater. ‘ .

Y Group IIX is altogether covered by soil. The magnetic curves show, however,
the ore strikes to be about parallel with the former group, with a length of about ‘
480 feet, and a widili which, in places, may be assumed {o be very little less than
that of the former. In regard to the depth of the differert ore-lemses, no conclusion
can be drawn from the magnetic map; but as far as surface indications go the claim
may be szid to be one of the best iron prospects on Vancouver island, and well

- worth further developmendt.”
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Haematite and Limonite.

It conuvection with the foregeing description of the ocewrrences of magnetite
on Vancouver and Texada islands, it is considercd advisable to publish the report
Hy J. 1L Galloway, Assistant Mineralogist, on the occurrence of heematite-iron ore
on a hranch of the Klinakiini river, in the Nanaimo Mining Division, also a report
by J. D, MacKenzie, in the Summary Report for 1815 of {he Geological Survey
Branch, Department of Alines, on the occurrcncce of bog-iron ere on a branch of the
Symoetz river, iu the Skeena Mining Division, ’

WALLACE IRON SHOWINGS ON KLINAKLINI RIVER.

INTRODUCTORY.

A deposit of hwematite on a branch of the Klinaklini river, and therefore in the
Nanairae Mining Division, was staked a fow years ago by Sam Colwell, Later his
heldings were acquired by the Hematite Mining Company, the eentrol of which is
hield by Peter Wallace and associates, of Vancouver, The property comprises thirfeen
claims, which are surveyed but not yel Crown-granted. Dovelopment-work has been
carried on during cach sumner sinee the claims were siaked; this work consists
of open-cuts and & G00-foot tunnel. My, Morris, who is interested in the company,
has been in diarge of thig work, subject to instroctions from the Vanccuver office.

LOCATION.

The Klinaklini viver has its source in the Coast range, rising in three separate
branches which come together; from the junection the river is about fifty miles in
length, finaliy flowing inte Kunight inlet. The iron c¢laimg owned by the Haematite
Mining Company are situated on the head-waters of tlie most westerly of these
branches, They ave situated at the head of Chromium creck and at the bhase of and
on the west side of a prominent pyramid-shaped mountain named Terkins pealy; this
is one of the highest peals in this section of the Coast range, reaching o an eleva-
tion of 9,500 feet above sea-level. The claims are all well above timber-line and
are so staled as to take hy the rocky glacial civgue at the head of Chromium cresls,
and oxtending up the sloping side of. Perking peak.

The showings of {ron ove aq:é situited on the Brition and Monarch claims at the
foot of the mountain, where the slope is not great. A short distance above.the
showings the mountain rises steeply and in places forms nearly perpendiculay bluffs,
The surface where the iron-outerops were discovered is for the most nart covered
with talus material from the binfes above. This talus consists of sharp jagged rocks
of all sizes, the depth 'mrying: from ‘1 Foot up to probably 20 fect.

GEOLOGY.
EGIENERAL.

"This district is situated in the zone of the castern contact of the Coast range
with the older sediments and voleanics, The Coast Range rocks here as psual con-
sist mainly of granite, diorite, and gratodiorite. 'he older rocks, into whiclh these
plutonics are infrusive, are quartzites and argillites, together with interbedded
voleanic flows consisting of auvdesite, hasalt, dinbase, and porphyritic rocks. These
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older rocks all show the effects of profound regional and dynamie metamorphism,
which lLas probably been mainly caused by the thermal and dynamic action of the
introsive Coast Range batholithic rocks. ;

The older metamorphic rocks now occur as patches and large inelusionsg sur-
rounded by the batholithic rocks, and are deeply cut by dykes which are apophysal
phases of the plutonic magmas, The contact-zone is an irregular area which is
valiaple in awvidth and gradually changes, going easterly, to where the older rocks
predominate, with only a few dykes of the younger plutonic rocks cutting theu.
8till farther east these older rocks arve capped by voleanic flows of Tertiary zige,
which ave mainly of a basaltic nature.

DETAIL..

'Fhis deposit of heematite is of contact-metamorphic origie, The ore is developed
in an argillitic rock generally at points not far distant from -where pegmatjtic
granitic dykes cut tho argillites. As is usual in this character of an ore-body, the
oceurrences of ore are irregular, but further development inay prove that the
different outerops arc more continuous than they now appear to be. As the surface
iz covered with slide-rock, the irvon ore is only exposed here and there in trenches
and cuts. As far as can be seen, it would appear as if the avgillite occurred ag small
lenses engulfed.in a granitic magma and cut by dykes of granitic rock. Towards
the end of the granitic intrasion iron-bearing selutions followed along the dykes and
attacked and dissolved out the argillite, metasomatically replacing it with iron
oxide. 1n places this iron oxide—hgematite—is solid, and in others it fades gradually
away to straight argillite.  The hiemafite is of the hard variety, the colour being a
very dark red to almost black,

The granitic dyke-rock is characierized by being very completely altered from its
original condition; it now consists of kaolin, chlorite, with some quartz and mica
crystals, 'The large amount of kaolin present, formed from alteration of original
feldspar, makes the rock quite soft.

DESCRIPTION OF THE WORKINGS.

The main showings of iron are situated on the Brifion and Monarch claims.
The surface work consists of eight open-cuts, with a depth of 4 or § feet and a
- tength of from 10 to B0 feet. These openings arc mainly in slide-rock. and, as most
of them were made two years ago, the sides of the ents in many places have fallen
in, thus making it difficalt to examine the bottom. The most westerly cut shows a
width of 6 feet of nearly solid hematite. A sample cut across this 6 feet returned
the following assay - —

52 A 47.6 per cent.
BEIDITL o et i e e e Nil.
PROSDROTTS « v e ee vt eer e e e e e vae aaneeneas Trace.
Another sample talken to be an average of the dump from this cui assayed:—
" Tren ....... F S 484 per cent,
TV 4] £V g L
PhoOSPIIOITS « vttt ennranssetoararronsranantoeny Trace.

There are several culs exposing ore which are stretched along the voute of the
tunnel. None of these cuts show any great width or length of ore, and in most of
them it is doubiful if the botiom shows rock in-place. All the dumps from these
cutg show hwematite mixed with argillite and granitic rock. A sample of selected
ore from cne of these dumps assayed :—

50 e 57.0 per cent.
£ 108 5431115 U Trace.
PROSPROIUS « v vt tneeis s mtannriaenetnesaanaais Trace.
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Besides the open-cuts, the main development has been by means of a tunnel 600
feet long. This tvunel shows practically no won ore, with the exception of a little
uear the portal, which is, however, o a poor grade and much inferior to that scen
in the surface cuts,

AL a point 40 feot irr the tunne) there is a winze down 38 Teel fotlowing an
Irreguiar contact between argillite and granite, Lut, contrary to expectations, no
hiematite of commercial grade was found, The tunnel continnes through granitic
rock for some distance, when another band of argillite was enconntered and crosseut
throngh. Beyond this the tunnel continues through 200 to 300 feet of granite to
where a schistose rock was encountered. The tunnel was continued on inde this
schistose rock for some distance, and this is the rock at the face of the tunnel.
Thiz schist carries a considerable percentage of irou pyrites, .

It is anfortunate that so much work was done in this tunnel witliout producing
ay material resulis in the way of proving the property. In the opinion of the
writer, soe further development &f the jron showlngs on the surface would have
given better information as to how the lenses of ore oceur, and, with more complete
information as to Qips and strikes, the tunmel! could probably have been driven to
better advantage.  With several open-cuts showing iron ore on the surface aloug
the route of the tanuel, it wounld be reasonable to suppose that, had these lonses of
iron ore any great downward extension and a real development, iron ore would have
been exposed in the tnnnel. :

COMNCLUSION.

This deposit of iron ore is as yet an undeveloped progpeet, withont much proved
for or against it. There, is no possibility of estimating, at the preseat time, any
appreciable fonnuge of reasonably assuved ove, or even of probable ore. At no place
iy there more than a few tons of ore proved up. It is possible, however. that furthey
development would reveal a continuity between the different outerops and so show a
congiderable iennage of ore,

The geographical sitnation of the property is such that the property, even with
u large tonmnage of ove proved, swould be only of potential value. Iron ove could only
be taken to a possible market by meaus of rail transportation. With this iron-deposit
i very Lurge tonnage would have to be proved before it would be worth while baild-
ing a railroad for the hawling of the orn. It is, of course, possible that in the future
a railway may be built to develop the natural resources of fhis section, and in that
ease transportation would be provided for any deposit of iron ore.

LIMONITE (BOG) ORE DEPROSITS IN THE SKEENA MINING
DIVISION. '

Thte following is the report of J. I). MacKenzie :—
“The bog-tron -ore property owned by the North Pacific Iron Mires, Limited,

of Irince Rupert, is sitnated on Limonite (Suinmit) ecreek, a tributary of the

Zymoetz (Copper) river, thirty-elght miles east of Copper City, on the Skeena. It
is six miles west of the summit of the Zymoetz River-Telkwa River trasl and about
forty miles from Telkwa. The property consists of nine claims on the north side
of the creek, covering approximately 375 acres, )

“The largest of the deposits on the property, shown in the accompanying
sketch-map, was examined by the writer and is described Delow. e was later
fnformed on good authority, however, that other, smaller, similar deposits occur
at higher elevations on the mountain-side, farther back from the creelr, but these
woere not visited by him,
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“The deposit examined, which consists of a sheet of bog-iron ore of unkuown
thickness, extending from the ‘moss-roots’ fo bed-rock, Iies on the steep north
side of Limonite Creck valley. It extends from the strcam itgelf for a distance
of 1,800 Teet i a straight Iine up the mountain-side, which rises steeply from an
elevation of 2,600 feet at the stream to 3,500 feet at the upper edge of the .bhog-
iron ore. The irregular area underiain by the limonite measures about 2,230,000
square fect (50 acres), and its greatest width is about 1,800 feet.

“ Byerywhere in this drea, yellow or brown earthy limoniie may be uncovered
merely by removing the moss from the surface; there is no overburden except the
trees and moss growing on the limonite beneath, and this vegetation has been
removed by burning in {wo places, leaving large arcas of the ore exposed.

“The deposit consisis of bedded bog-iron ore, occurring in platy layers frow
1 to & inches thick, lying parallel fo the hillside, which here has an average slope
of nearly 30 degrees. In addition to the stripping of the ore by burning, prospectiog
has been dene by trenching and sinking numerous pits. The greatest thickness of
limonite anywihere expeosed is 15 feet; in two or three places 10 feet is exposed, and
several cuts show 3 to 4 feet. In no place has the bottom of the sheet of ore been
reached, and as no systematic attempt has been made fo determine the guantity of
ore present it ig difficult to form any estimate of the amount available.

“The ore consists of yellow and brown earthy limonite, free from sandstonc
or other impurities, rather soft and of a loose consistency, so that it may readily
be dug with a pick or cut with an axe. The ore exiracted from the lavge open-cuts
has disinfegrated on weathering to a crumbly, in part pulverulent mass, ranging in
size of from a grain of powder to fragments an inch or two across, It is thoroughly
saturated with water as it lies in the bed, but when dried might run about 20 cubic
feet to the fon, at a guess. —

“If the surface area be taken at 2,230,000 square feet, this figure would give
112,500 tonsg per foet of depth. An average depth of & feet for the deposit is almost

certain;- 10 feet is probable and perhaps the depth is greater. In othet ferms,

562,500 tons may be considered as alinost certainly proven; twice that as probable, and
verhaps the amount is congiderably larger. Analyses of the ore are given helow :—

“Axaryses or Ore rroM NorrE Pacrrie Irox MINes, L.

I

‘ .

L ' 2. s | 4 5 6. | 7 | s | o

! ' ! i

i : . |
Iron (metallie) .... 54.20 (56,01 |5432 5219 (410 :50.6 ! 53.2 I53.2 154.0
Silica, (8i0.) ..... 102 ; 053 1.99 1.56 2.0 | 17 131 1.62 } 1.04
Manganese (Mn) .. 08D 0.51 0.39 0.70 . I e
Phosphorus (P) ... ©.407) 0.016{ 0.065! 0.616; None: None ! 00016 0.014 0.002
Sulphur ($) ...... 116 | 152 | 144 | 147 | 17 | 08 ;265 | 1.89 | 115
Water, combincd ... 1854 (1602 (2047 1961 | .. 1 .. ) .0 0 0L

Analyses 1 to 4 ywere made by H. A, Leverin, Mines Branch, from samples ccllected by
J. D. MacKenzie, - ’

1. Sample of & trench wall, from 2 feet to 10 feet below the surface, Taken Ly cutting a
greove 1 foot wide, 6 inches deep, & feet long, and guartering to 8 1b. -

\ picked spec¢imen representing a 12-inch, harder, more compact band about 2 fect

helow the surface at the locality of No. 1, and also found in several other places in the deposit.

3. Bampie of dump thrown out of a cut made in the deposit on a steep hillside; the cuf is
2 1o 3 fect wide, with a level bottom 40 feet long and a 20-foot face, exposing 15 feet of piaty
bedded ore lying on the hillside. .

4, Sample of the dump from a trench 2 feet wide, 8 feet deep, and 50 feet long.
. (Thege four analyses were made on material finely ground and dried at 104°C. until all
hygroscopic moisture had been expelled.) ’ :

3, Sample taken at a depth of 15 feet from the surface (doubtless from the cut repre-
gented by analysiz 3). Collector, W. M. Brewer,

6. Sample sent to British Columbia Burcau of Mines by the owner. (Analyscs § and 6 by
the Analyst of the British Columbia Bureau of Mines.)

7, 8, and 9. Analyses by Falkenburg and Laucks, of Scattle.

, “These analyses, on samples taken in different ways and by different men, and
made by at least three different analysts, agree very well, and emphasize the
homogencity and purity of the bog-iron ove. ’
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“The eounivy-rock on which the ore les i an altered, greenish porphyry, con-
taining in many places impregnations of pyrite. Across the valley of Limonjte creek
to the zouth this porphyry is in coniact with guartz diorites of the Coast Range
rocks, which are probably intrusive Into it. The writer is informed that on the
mountain-side above and to the north of the iron-deposit are many quartz veins
carrying pyrite.

“The deposit lies on the western slope of the high eastetn ridges of the Coast
range, and the rainfall in this distrizt, to judge by the vegetation, is very much
in excess of that only a few miles to the cast. At any rate, moisture is abundant
throughout most of the year, and water is constanlly flowing dowr the hillside
under the moss. The water flowing over the iron-deposit has a strong taste of
iron salts, and plaimly has been derived from the decomposition of iron sualphides
farther up the mountain-side. This strong solution of irom sulphates frickling
down under the moss has built up the deposit as it now stands by the progressive
transformation to limonite of successive layers of moss and other vegetation from
bencath. That the efficacy of this process Is undoubted is borne witnass to by the
limonitized twigs, roots, chips, fir-needles, and cones that have been transforwed
partly or wholly to limonite in the few yecars since the burned areas were cleared.
In several places heautiful stalactitic terraced accumulations of limonite have heen -
burilt ap, whiclh are even now in rapid process of growth,

“he ivon ote is execeliently gituated for mining, provided transgportation could
be obtained. here is ample hemlock and balsam fir timber in the vieinity, and
Limonite creek, with ifs fall of 400 feet in the first mile of its course from the lakes
at its Lieag@, would furpish sufficient power for a considerable planf, af all seasons,
as the water could be readily impounded in storage reservoirs.”

During the summmer of 1914 the writer (Wm. M. Brewoer) examined the group of
mineral claims owned by the North Pucific Iron Mines, Limited, described in Mac-
Kenzie's report herein quoted. FHis report was published in the Minister of Mines
Report for 1914, 1t is not necessary to reproduce it in this bulletin, because
MuacKcenzie's report shows that he was enabled to devote more time to the examina-
tion and cover the ground more thoroughly than the writer (Wm., M, Brower), who
had no guide convergant with the property to assist him in his examination.

The following remarks relative to transportation facilities and other iron-ore
prospects are copied from the writer's (Wm. M. Brewer) old report, as they are
equally applicabie to the conditions prevailing in 1997 :—

“ Af the present time this property is handicapped by the lack of transportation,
but the Grand Trunk Pacifie Bailway Company has had a preliminary survey made,
and from that data the length of this railroad from the property to Copper City, on
the main line of the Grand Trunk Pacific Railway, would be about sixty miles. The
writer was informed by C. C. van Arsdol, chief enginecer of the Grand Trunk Pacifie
Raitway Company, that it was perfectly feasible to construct a railroad ¢hirough this
portion of the country via the Zymoetz River route for local freight-haulage, but
that there were difficnlties to be surmounted which made it inadvisatle to incov-
porate that section in a transcontinental route.

‘The property is very favourably situated with vegard to timber for mining, fuel,
and a fair supply for lumber, the varieties being of hemlock and balsam, as well as
some cedar. The water-supply furnished by Summit creek would be ample Tor al
purposes, even to developing power for & plant of considerable magnitude, .

Mansel Clarke, the discoverer and locator of this property, informed the writer
{Wm. M. Brewer) that he had found other oui¢roppings of both magnetite and
limonite iron ore for a distance of abouf nine miles in a N. 75° H. direction, or on
the extreme summit at the headwaters of the Telkwa river, but could not find any
deposits that would lLegin to approach in extent the body on the group of mineral
claims examined.”
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