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HAZELTON-TELKWA DISTRICT,

A PORTION OF THE

OMINECA MINING DIVISION.

PreLiMINARY REPORT BY Jony 1), GALLOWAY, ASSISTANT MINERALOGIST.

INTRODUCTORY.

IRING the summer of 1914 the writer speat two months and a half
in the Hazelton-Telkwa region of the Omincea Mining Division, exam-

the general geological and physical features. The report on this was
issued as Buolletin No. 4, 1915, and was also printed in the Annual
]»met of Lhe Minister of Mines for the year 1914, The writer’s main work during
the summer of 1916 was to make a reconnaissance of the country south of {he Grand
Trunk Pacific Railway, and following, {0 some extent, the eastern contact of the
Coast range south to Bella Coola. While this was the route laid out, it was impos-
sible to adhere to it strictly owing to lack of trails,

Before commencing on this reconnaissance trip one mwonth was spent in the
Tlazelion-Telkwa region, noting new developnients and examining some new camps.
A number of the properties examined in 1911 were revisited and several new ones
were examined. While the previous report on the Omineca Division was incomplete
in many respects, it is, nevertheless, not felt that it is necessary to here recapitulate
the introductory, historical, and general descriptive matfer given at the commence-
ment of that report, and to it the reader is referred for such information. This
report will also avoid, unless whete absolutely necessary, any descripfion of work
done prior {o 1914, which ig given in the 1914 report,

The main idea of this present report is to present as simply and clearly as
pessible a deseription of mining operadions in this region during the past two years,
togelher with, wherever possible, opiniens in regard to the origin ol the ore-hodies
and information ahout the general geological features. It should be rememibered,
however, that, in examining about thirty properties in one month scasiered over a
distance of 150 miles, but little time is allowed for detail examinalion, and that the
%i'afmnonts in regard to the geologieal features fall sirietly into the category of
‘o HOtL‘ 1

A word may be said here in regard to assays. It is, of course, impossible that
a Government engincer can take as many samples from a property as would a
private engineer examining an individval property for purchasc or sale. The writer
has many timoes been told that one or two samples taken-from o propariy are mis-
leading and that it is better that nove should be faken. To this view he cannot
agree, 48 even one sample, if infelligently taken, will indicate the nature of the ore;
at the same time the writer thinks that in all cases it ghould be made very plain
just what the samiple represents.

It is a pleasure for the writer to express his appreciation of the kinduess and
courtesy shown to him by the residents of the district. The ready assistance given
to him by the prospectors and mianing men greatly facilitated ihe work of
examination. ‘

ining a number of the more hmportant mineral properties and noting’
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SUMMARY AND CONCLUSIONS.

The territory embraced in this report may be best de‘:cmbed as the Hazelton-
Telkwa section of the Omineca Mining Division.

Some confusion exists in regard to the name “ Omineca” which it seems best
to clear up. The Ominecca Mining Division is an arbitrary division made some
years ago, as were ofher mining divisions, in order to divide the Province up into
districts for administrative purposes. It so happens that {his Omineca Division,
whiel contalns some 58,000 square miles, includes the Iazelton-Telkwa region, and
also a placer-mining region distant some 100 miles from Hazelton which is generaliy
known as “ The Omineca.” Popular custom in the Hazelton-Felkwa section limits
the name Omineca Mining Division to the placer country only, but if should be
remembered that it takes in, as outlined ahove, a much larger district, including
the active lode-mining camps along the Skeena and Bulkley rivers.

Lode-mining in the Hazelton-Telkwa region may be said to have had its com-
mencement about 1802, but little headway was made until 1913.

The following table of mineral ouipat shows how mining has grown in the Iast
few years.— : ’

METALLIFEROUS OUTPUT oF tHE OMINECA MININg DIVISION FOR THE YEARS
1913 1o 1916,

1913, 1934, 1915, ) 1916 (estimated}.
Quantity. | Value. © Quantity. | Value. Quantity. Value. Quantity, ralue.
Gold, placer..... 300 oz.] % 6,000 300 0z & 6,000 600 oz.| ® 12,000 800 oz.| & 12,000
Gold, tode ...... 62 1,281 203 u 4,196 1,524 o |+ 31,501 1,200 o . 24,804
Silver....... Lo 46,298 26,297 135,205 0,473 70,155 n 37,361 112,635 o 70,271
Lead........... 156,862 bl 6,165 | 325482 Tb.| 11,892 | 240,279 b.| 10,295 | 224,451 Ib.{ 13,849
Copper ....uus. 1,838 o« 281 6,000 816 12,831,279 « 489,245 11,619,145 » 440,407
Zine .. . aeeiean. . - pen Vs e e 168,616 18,345
Total values . 40,024 s 202,807 cen 580,502 s 2579,676

During the summer of 1915-the Canadian Geological Survey carried out further
work in the vicinity of Telkwa river. This work was done by J. I). MacKenzie,
and a short prelimjnary acecount of his obgervations is given in the Summary Report
of the Geological Survey for the year 1915. His final report has not appeared yet.

The 1914 report of the writer contained a bibliography of the reports on the
district up to that time., This list iz reproduced here, together with the additions
since that time :—-

Name of Author, Publication. Year. | DPage.
Dr. Geo. Dawson .....v.vvivennianns Geological Survey of Canada ... ..oovivivriivan o Ll 1888 3R
R. G, McConnell. | T 5¢
W. Fleet Rohertson . '\[mlster of Mines Reporh. e n i iraerr e Ceerera 80
" . " e e iiimarararan. 161
" " [T, s e 66
" " [T P T 45
" S L T | A 65
W. W. Leach.... G‘.eologlcal Survey of Canada Sanenary Report- 32
" o " I 1f
" .. " . " n 41
1 aan u t ” 61
" .. " " n 91
G. 8. Matloch.... " " " 92
R. G. MeConnell . u " " 55
G. 8. Mallech. .. 1 " “ [os)
" . 103
W. M. Brewer, 101
John D. Galloway 176
J. D, MacKenzie! . . G-eo]ogmal Surve\ of Canada, Summary Repor 62
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Mining in this district now seems to be in a healthy condition and promises
well for the future. It is true that as yet there are only two important shippers—
the Rocher Débould and the Silver Standerd—Dbut the encouraging thing is that
development-work is being carvied out in many places, and the writer has no
hesitation in expressing his conviction that many of these properties now heing
developed will eventually become productive mines., As such properfies are
deseribed farther on in the body of the report there is no need fo enumerate them
here.

Asg a rule, the ore-bodies in thiz district may be considered as smell bodies of
medium to high-grade ore as distinguished from the large low-grade ore-hodies found
in other parts of the Province, I'or this reason this section should prove attractive
10 small mining syndicates and individual operators, as such large amourts of capital
are not required as in developing and equipping large low-grade mines. Af the same
tiime, it may be peinted out that any fortn of mining is an cxpensive business, and
that even g small mine requires quite an initial outlay. A prospect which gives
promise of developing into a4 small high-grade mine can usually be tested out with
a small expenditure, and in such a case, if sucecesstul, returns on the investment
- comoe quickly.,

The writer wounld like to reiterate and to emphasize that this district contains
a vast area which js as yet virtually unprospeeted, and which can be classed as a
distinefly promising field for exploration. The whole Babine range, which has not
been el prospeeted as yet, would scem to be a likely scction in which to find
minerals in paying quantities. A large tract of country which should be a likely
field for prospecting lies in the “ big loop ” of the Grand Trunk Paclfic Railway from
Clopper Cify to Telkwa. 'Lhis territory is drained by the Yymoets, Kitseguekla, and
Tlelkwa rivers and many smaller sireams; the country adjacent to thesa rivers hasg
heen run ovor, but much still remains back from the wain streams which has scarcely
treen looked at.

Tn the mouniaing on both sides of the Skeena river below Pamﬁc Station the
rocks of the Iitealas series are of frequent ocenrrence. In this formation many
showings of copper ore have been digcovered, but as a rule they ave irregular and
not continuons. It is possible, though, that some of these may later be shown to
have cnough copper mninevals disgseminated through a large area of rock-matter to
constilute a large low-grade ore-body.

GENERAL GEQLOGY.

The wriler is wable to add anything of material importance to the geology as
outlined in his 1914 report, which statement then was largely a compilation from
the published works of fhe Geological Survey on the district. A complete geological
study and geologic and topographic map of the Nocker Débould mountaias would be
of very considerable yalue in assisting mining in the district. The main formations
of the district have previously been outlined and no change in the former deseription
of them is fo he made.

In the IXaxelton-Telkwa region tlm jmportant rocks are the gre:sl series of
pyrocigstic, cffusive, and sedimentary rocks called the Hazelton formation,: the
intrusive granitoid vocks known ag the! 1 ulkley eruplives, and ﬂle; edunentarv
coal-beaving Skeena:formation. :

The first two are important as being tho home of the metalhfu'ous mmerals and
the Skeena formation for!its coal- séams. 1t would be well for progpectors to malke
fhemselves familiarwith these mclus in order to prospect more mtelh;,ently.

. Ehe rocks of tho IIfu.elton formation. C‘OllSlbt of quartziles, argillites, and schigts,
as well as partly ‘meled vo]canl(s \uhxch were originaily am]eelte rhvohto%
dmbaqof« hasalt, porphy nto% breccias, fn(l a third class of ash rocks and fultaceous
sedimeniarics. Where these rocks have been sheared, sheeled. fissured, ov crushed,
mineral deposits hiave in some cases heen formed. This shearing, etc, and sub-
gequent mineralization have apparently been caused by the jntrusion off the grani-
told rocks known as the Bulkley eruptives. Mineralization lhas generaily, but not

3 .
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always, taken place in the Hazelton formation rocks at points .ot far distant
from the granitoid rocks. Mineralization in the granitoid rocks is also of frequent
cceurrence, generally in fairly definite veins, The close relationship between ore-
bodies in the HMazelton formation rocks and the granitoid rocks and in contacts
between these rocks is the main reason for supposing that the intrusion of the
granitoid rocks was the main cause of the mineralizaiion throughout the district.
It is evident, though, from the occurrence of ore-bodies wholly within the granitoid
vocks, thaf mineralization—that is, the circulation of mineralizing solutions—iwas
the last phase of the granitoid intrusions. Very probably the intrusion of these
rocks sef up stresses and straing in the older yocks, causing shearing and fractur-
ing, thus providing suitabie places for the deposition of minerals when the last or
mineralizing phase of the infrusion took place. Probably-also the ore-bodies, now
found in the granitoid rocks, are filling fractures and sheared zones formed in those
rocks by the partial cooling of the magma which took place before the mineralizing
phase commenced. In some cases apophysal dykes thrown off from the main batho-
liths of granitic rock are apparently responsible for the introduction of mirderal to
the oldet rocks, and in several instances fhese dykes are mineralized. Dykes such
as these represent the culminating phase of the intrusion, and are probably either
contemporaneous or but glightly antecedent to the mineralizing phase,

The Bulkley eruplives are granitold rocks, the mwst common variety being
granodiorite, but frue diorite or quartz diorite is often seen. Wide variations in
composition and texture are found in different places, but at all 4imes the rocks
are easily indentified. In dyke form acid phases are common, such as felsife and
granite porphyrys. 'The texture is as a rule granulay, but porphyritic facies are
comimon, :

For the prospector the important thing to remember is that the most likely place
to find ore-bodies is near the contacts of the two rocks and also within the granitoid
rocks. The two series of rocks are weli shown on Rocher Déboulé mountain; the
core of the mountain is granodiorite, and this rock is exposed on the surface in many
places, having been exposed by the erosion of the overlying quartzsites.

The Hazelton formation, consisting here mainly of guartzites, is represented hy
paiches, some of great size, which are the remnants of the rocks intruded by the
granodiorite and which at one time completely surrounded the grangdiorite core.

Throughout the district many different types of ore-bodies are found. TUnder
the heading of the Rocher Ddboulé mine will ke found a discussion of the ore-bodies
on that property. They are listed as replacement veins in sheared fissure-zones and
are of special importance ag being typical of a number of such deposits in the
district. '

The ore-bodies found on Glen and Nine-mile mountain helong fo the true-fissure
vein type, and the fendency often noted in other districts of a number of parallel
quartz veing iz well exemplified at the Silver Standard mine.

" In the western part of the Division remnants of the Kitsalas formation are
found. These rocks are older than the Hazelton formation and consist of a highly
altered complex of voleanie, intrusive, and some sedimentary rocks. The formalion
ig intruded, and over large areag obliterated, by granitic dykes and stocks of granitie
rock belonging to the Coast Ilange batholithic rocks.

The deposits in the rocks of the Ilitsalas formation on St. Croix, Legate, and
other creeks are of an irregular nature and correspond more clogely to mineraliza-
fions in sheeted zones and along dykes than 1o anything else. In one way they may
be Iisted as replacement deposits, as the mineral was formed by the metasomatic
replacement of the country-rock. In the Babiue range the prevailing orve-hodies are
of the wvein type, but some contact replacement deposits also occur. The Dome
Mountain properties have well-defined guartz-filled fissure-veins.

The Hudson Bay mountain, unter basin, Howson basin, and other deposits are
replacements in altered rocks of the Hazelton formation and intrusive dyikes, and
are directly connected with not-far-distant intrusions of granitoid rocks.
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MINERALOGY.

Throughout the INazelton-Telltwa region the mineralization inay he broadly
divided into two groups which, however, grade into one another. One may be called
the copper-gold group and the other the silver-lead-zine group. 'Fhe predominating
Iminerals in the first group ave chaleopyrite, pyrite, arsenopyrite, pyrrhotite, and
bornite; the last mineral in most cases prohably being of secondary origin, In
this group the predominating value'is, of course, copper, bt where arsenopyrite
is plentiful and chalcopyrite of Josser importance, ihen the gold values become of
greatest importance, It is evident from many samples taken by the writer during
two seasons that avsenopyrite in this distriet almost invariably carries good gold
values. Whis mineral should therefore Lave more partieular attention paid to it
by prospectors than it has in the past. Silver oceurs with “this group 0 minerals
generally in association with low gold values in the chalcopyrite, but as a rule it
is of very winor importance. In some iustanecs high gold values (i.e, up to 6 oz,
to the ton) are found in the chalcopyrite, while some gold is often assocated with
the pyrite.  Dyrriotite as a rule is valueless, and although several specimens have
heen tested for niclkel, no appreciable nickel percentages have been noted. In one
or two instances cobalt bloom (erythrite) Las been noted and cobalt pereentages up
1o 3 per cent. have been found.

This cobalt would seem to occur in the arsenopyrite. probably isomorphously

replacing some of the irom. It is not likely that this is a mineral distinet from
arsenopyrite, but when eobalt ocears in quantities from 4 to 10 per cenl. in arseno-
pyrite, then the distinguishing name of danaite is sometimes applied to it,

The secondary minerals belonging to this first group are bornite, chalcocite,
nalive copper, and native silver, A little specular-iren ore (heemaltite) is also
souretimes noted. :

The minerals found in the second group are galéna, sphalerite {zinec-blende),
tetrahedrite {(grey-copper), stibuite, and very subordinate amounts of chalcopyrite,
pyrite, arsenopytile, and native silver. Of these the first two are the most imporiant.
The galena, of course, carries the greater proportion of the silver values found in
the ores of the district, but the ratio of silver to lead in this galena varies within
wide limits, As a rule, the silver will yun at least 1 oz o the unit of lead, but
higher and lower ratios than this are common. Sphalerite oceurs nearly everywhere
in association with the galena, but it is as yet of minor importance. This mincral
g plentiful in the Sifver Slendard mine, the silver-lead shipments from that property
running from 13 to 20 pev cent. zine. In sbhipping this ore to o lead-smelter zine is
a decided detriment, as any zine above 8 per cent. is penalized at 50 cenfs a unit.
This year, however, a start has been made in sovling out the zine ore so as to make
a product running 40 to 45 per cent. zin¢ and also carryving 406 to G0 oz of silver
to the ton; about 200 tons of tkis class of ore was shipped to United Stntes zine-
smelters.

As a rude, the zine-blende does not carry much siiver, and in many Instances
the silver values are necrlwlble.

Telrahedrite cecurs 111.spdrmgjquantiti(‘—rs in many places associated with galena
and sphalerite. It nearly:always. carries ‘high silver valueg, and is theyrefore of
considerable economic imporiance. | A little of it seatiered through the galena often
CAUSLeS hwhpr silver 2],5‘1‘1)‘; to be obtained than the average run of the ”'Lleua will
""l"(}. M
Stibnite is found prmdp‘my 111 the clmms on Nine-mile meuntain, in as'%omatlon
with galenz and subsidiary amowits of snhalerlte. It has net yet been found in
Iarge enough quantities to pnake it valuable for its antimonry conlents, but it, as a
rule, earries about as high silver values as the galena does, and is therefore shipped
with the lead ore. .

Chaleopyrite, pyrite, and arsenopyrite and oxidation products therefrom are
sometimes found in very small guantities with the silver-lead-sinc ores, it are of
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no econonde importance. Native silver is occasionally found in the upper portions
of the ore-bodies, having been formed in a secondary manner,

"his broad classification into two kinds of mineralization must be accepted as
only general, as, for instance, at the Fiddler property the ore is a complex mixture
of chalcopyrite, pyrite, galena, and some xinc-blende, thus showing a joining together
of the two i{ypes. IHere the principal value is in gold, but silver, lead, and copper
values are also quite noticeable. ’

Sufficient information has not yet been obltained to be able fo say whether the
two different types of mineralization represent two different epochs of mineraliza-
tion, but the weiter is of the opinion that the fwo were not separated by any great
time period.

Some molybdenite and tungsten have been peported from claims on Mud creek,
Rocher Déhoulé mountain, but sufficient developnient has unot been yet done to prove
whether or not they oceur in commereial quantities,

Gold is found in quartz veins in the Dome Mountain camp, probably occurring
partly in the quartz and partly in association with pyrite in' the guartz.

Oxidation of the sarface outcroppivgs of veins and ore-bodies is of common
occurrence throughout the district, Some of the veins are very thoroughly leached
out on the surface. This oxidation, however, rarely extends downward more than
10 to 30 feet, and often only a foot or two. Secondary envichment is practically
ahbsent, '

The Sente Marie property, in Howson basin, hag a vein in which the valuable
mineral is miinly chalcocite, but in addition there is some bornite and smaller
amounts of chalcopyrite. It is quite probable that lhere the higher sulphides of
copper are of secondary origin, having been formed from primary chalcopyrite.

DESCRIPTIONS CF MINERAL PROPERTIES.

In describing the various claims visited, they are given in geographical orvder
from west Lo east, going easterly along the Grand Trunk Pacific Railway., Tirst of
all, several properties west of Hazelton were examiped, starting with the Awtumn
group at Amsbury, then the Diemond group at Pitman, properties on Legate creek,
the Pidaler group on Fiddler creek, and claims on Skeena mountain.

In the vicinity of Hazelton all the properties which were heing worked werc
examined, besides somne other claims. Next came the coal pro'perty at Seaton, some
twenty miles beyvond Hazelton. :

From Telkwa a number of camps lying at some distance back from the
railway-line were examined; these included Howson Dbagin, Cronin’s eamp, and
Dome mountain,

This group is situated five miles west of Amsbury Station and

Autumn Group. about Nalf a mile porth of the railway-track. It is owned by

Edward Chesley, Philip Chesley, Geo. W, Xerr, Samuel Alger, and

Harry MeMann, and consists of the Aufumn No, 1, Auiumn No. 2, Happy, Wellington,

and Lotte M. claims. Amsbury Station, a flag-stalion on the Grand Trunk Pacific

Railway, is eighty-five miles east of Prince Rupert. The property has a good cabin
on it and the workings are only a few hundred feet away.

The rocks exposed on these claims are voleanics and sediments, all considerably
metamerphosed, and belonging to the Kitgalas formation, Granitic dykes of a later
age cui these rocks, but are not numerous. The voleanic rocks are generally light-
coloured and congist of porphyrites, andesites, and volcanic tuffs and breccias. These
rocks ave, in places, so highly altered as to make it guite impossible in the field fo
determine just what they are, They are characterized by an abundant development
of epidote and chlorite. While as a yule these altered voleanics are of an acid type,
some of them are dark-coloured and basic in composition.

The scdimentary part of the Kitsalas formation is here represented by a band
of crystalline limestone—practically mayble—which has quite a distribution, and by
a light-coloured rock which may be a tuffaceous quartzite, but is posgibly a true
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volcanic ash bedded under water. This limestone-depogit was taken up by the
Western Canada Portland Cement Company a few years ago with the infention of
developing a Porfland-cement industry at this point. A synopsis of the report of
W. I Lossee to the holding company is given in the Annual Report of this Depart-
ment for the year 1914, page 152, Thig veport shows the lmestone-band to have
a width of 400 feet and a length of four miles. An analysis of it shows that it is
Lighly snitable for cement purposes. Abundance of shale and eclay is also available
on the property, which is heid by a number of leases, all of which have been surveyed.

This hand of limestone is apparently overlain by the voleanic rocks, although
the crumpling and folding to which the region has been subjected has, in places,
transposed the regular order. Tt seems rather peculiar that this body of limestene
hias not been mincralized to some extent by the mineralizing action which has taken
place in the voleanics. Limestone is a particularly casily soluble rock, and as a
rule lends if{self more readily to metasomatic and veplacing processes than igneous
vock, Mewever, as far as i3 at present known, this limestone does noet carry any
metalliferous minerals, but further prospecting of the contacts might diseover some.

The showings of ore on this group are confined to a greenish-coloured, highly
altered voleanic rock, It is impossible to say definitely what it originally was, but
it was evidently of mediwin acidity, possibly a porphyritic andesite, If now consists
of epidoie, chiorile, and silica.

The rocks here show considerable fracturing, there being many lines of
schistosity developed. Mineralization has taken place along these lines of shearing,
and also particles of mineral are disseminated through the unmsheared roek. This
mineralization is, however, slight, and only in a few places ig there much of the
rock sufliciently mineralized to constitute pay-ore. Pyrite and chaleopyrite are the
principal minerals, with seime thin films of bornite developed by oxidation of fhe
chaleopyrite.

Deseription of Workings.—A tunnel 80 feet long, a surface cut will a shaft
from it 10 feet deep, and o smaller open-cut constitute the principal workings on

the property. The large cut shows a little mineralization, and in the shaft there -

is at the bottom a band of rock 214 feet wide which is fairly well mineralized. The
hest ore taken out from this open-cut and shaflt has been roughly sorvted out and
piled into a dumyp which contains about 10 tons, An average sample of this was
talen which returned the following assay: (fold, trace; silver, trace; copper, 1.3
per ccnt.

The small open-cut containg the best showing of ore on the property. In this
working there is a width of 10 feet which shows mineralization; 2 sample cut
across the full width assaved: Gold, trace; silver, 04 oz.; copper, 1.9 per cent.

The tunnel was driven from a point 40 feet Delow the large open-cut in a
direction N, 63° W. {mag.). At a peoint about G0 feet in it is wxderneath this eut
and has lbeen confinued 20 feet farther, At o point 66 feet in the tunnel a crosscut
has been driven to the right for 15 feet, which brings the face approximately under
the small oper-cut in which the 10-foot width of ore is exposed. Lhe tunncl develop-
ment has proven disappointing, as ]_)I'cL(,tl(dH_} no mineralized rock was encountered
in driving it '

Development-work with one or two men was carried on during the summer and
fail, and a letter from one of the owners qz‘tss that this work disclosed mora ore, and
that it had beon satisfactory., . . Co

Thig roup,,o“rned bv Qtan]e\r Ttoss & Soms, and consisting

Diamond Group. of the Ruby, Digmond, Ea?le, and Rainbow claims, is situated

on Ilardscrabble creek a 91101'1, distance ahove the Grand Trunk

Yacific Railway. The frail to the: propelt), awhich leaves the railway about half
A wile from Pitman Station, is about one-third of a mile long.

The property was staked two o1 threc rears ago; since then some development-
work fag heen carried out and a 10-ton shipment of ore was made {0 the Anyox
simelter during the summer of 1916, A comfortable cabin has been built on one of

—
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the claims; this is ai an elevation of 560 feet, while the workings are 100 to 200
feet higher. The elovation of Pitman Station is 837 feet and it is situated 114 miles
east of Prince Rupert.

The outcrops of ore and workings are situated on the east bank of Hardscrabble
creekk at a point where the creek flows through a rocky canyon with sides nearly
200 feet high. The main showings are on the edge of, and down the side of, this
rocky wall, and the remainder are back a short distance where the land surface is
comparatively flat. The property is nicely situated for economical working, as it
could be developed for a time hy tunnel-working, and also is practically on the
railway-line.

This property is situated in a district where the predominating formation is that
Eknewn as the Kitsalas formation, a highly altered complex of intrusive, pyroclastic,
and volcanic rocks. T.ocally the rocks showing are dierite, felsite, and some highiy’
altered volecanic rocks. This diorite and felsite probably belong to the intrusive
stocks of granitie rocks, which are contemporaneous with the Coast Range batho-
lithic rocks, and bhave a widespread distribution in the western part of the Omineca
Mining Division.

The voleanic tock is mainly diabase, which, however, has been profoundly
altered to chlorite, epidote, and talcose. material. There are lines of shearing
which ran through all the rocks and which have produced a schistose structure
along certain zones; slickensiding seen lhere denotes some movemeht along these
lines of shearing. The felsite has apparently been infruded as a large. irregular
dyke and carries in it inclusions of the diorite and also of the Kitsalas formation.
This felsite is probably a later intrusive dyke which has smashed across the older
rocks and incorporated fragments of them which the molten magma was unable fo
assimilate before copling. These fragments have therefore preserved their identity,
but have at the same time been considerably altered in chemical composition. This
felsitic rock is important economically, inasmuch as the showings of ore on the
property are confined to it. The local name for this felsite i “ pink quartz.”

The ore-bodies which have been formed in this felsite are somewhat irregular,
and the writer was unable fo determine just how they occurred. The ore is dcveloped
along cracks and seams in the felsite, but no definite system of shearing or fissuring
counld be determined, The widest of these mineralized seams is about 1 foot wide,
and in this there ix a considerable percentage of chalcopyrite and a little bornite.
These seams are not continuous for more than a few feet and most of them are
irregular and disjointed. The felsitic rock is jointed along a direction N. 65° W.
(mag.) aud alsein 2 divection approximately north and south (mag.). The general
strilie or direction of the felsite‘is also N, 65° W. (mag.).

The origin of the ore wouyld seein t0 have been by means of a replacing action
from mineralizing solutions flowing along cracks in the felgitic rock, Chalcopyrite
is the main mineral present, but some bornite has been developed by secondaxy
action from oxidation of the chalecopyrite. Gold and siiver valucs arve practicalljr
negligible. '

The main working on the properiy ig a large irregular-shaped cut which is
roughly 20 x 20 x 20 feef. Tn this cut felsitic rock and porphyritic diorite ave
very much mixed up and a certain amount of mineralization can be seen, Specks
of chalcopyrite are gcalfered indiscriminately t(hrough the dicrite and felsile, but
not in sufficient quantity to constitute commercial ore. In addition, there are a
few seans which eontain a larger percentage of chulcopyrite. None of these seams
or veins are of suflicient size or regularity to admif of profitable mining by them-
selves, and so the only thing lo consider is whether or not any zone of the felsitic
rock is snfliciently mineralized to be profitably mined,

Fifty feet below this cut and on the side of the blufl a tunnel has been
commenced which is in about § feet. ‘This working does mnot show very much
workable ore, and again what there is is confined to small irregular seams. The
ore extracted from these two workings iwas carefully hand-sorted so as to make up
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a 10¥-ten shipment which was shipped to the Anyox smelter. Thig gave returns
of 65 conts in gold and silver o the ton and 5.2 per cent. copper. The rejected
material from this hand-sorting hag been piled in two dumnps, one about 20 tons
and the other about 10 tong. These were ecarefully sampled and returned the
following assays —

Desoription. Gold, Hilver, Copper.
PI
1 .
20-ton dump, average .. ... ..., e e Trace  Trace 1.9
10-ton dump, average.... ... ool e, ! Trace | Trace 1.3

A sclected sample of the richest ore on the property assaved: Gold, trace;
silver, 0.4 0z ; copper, 13 per cent. '

To get to the tunnel a steeply sloping ladder has been built down the side of
the bIuff. Below the tunnel therc is nearly a straight drop to the creck of 135 feet.
Ore taken out of the tunnel was hauled up to the bench above on skids. From the
ore-sorting shed the ove was lowered on skids for 100 feet down the sloping side-hill,
and from this point it was hauled to the railway on a go-devil.

The Diwmond property has a cerlain amount of copper ore digscmingled through
a fissured zone in a felsitic rock. The ore in places 8 found in narrow irrcgular
cracks, the widest noted being 1 foot wide, but none of these seams are big enough
to be individually mined at & profit.  The specks of chalcopyrite which are scattered
through the felsite, logethier with a litile walachite and azurite (oxidation products),
are not in sufficient guantity to make the whele rock-masg into low-grade ove,

The low-grade orc now lving in the two dwnps, together with the 10 tons
shipped, totals about 40 lons, which has an average assay of 2.5 per cent.; to get
this ore something tike 500 tons of reck hiad to be handied,

The possibility for the future of the preperty is that the whole felsite dyvke
may carry suflicicnt copper to make a large low-grade ore-body, but the present
development has not yef shown thig fo be the easc. Where there is ovidence of
mineralization on an extended seale, such as is shown here, it ig atways worth
thoroungh investigalion to see whelher or not a large low-grade ove-hody may be
developed. Tlhie present showings are nol promising, but somewhere ¢lse in the
Telsitic rock o more highly mineralized zone might be found. ’

LEGATE CREEK.

Legate creck is a rapid mountain stream which enters the Skeena on the castern
side opposite the town of I’acific, a divistonal peint on the Grand Trunk Pacific.
It vises in a spuv of the Coast range and is fourteen miles Jong., ‘The mountaing at
the head of the creek are very rngged with sharp, jagged, and abrupt neaks and
often have small giaciers on the higher ievels, The vegetation is very dense, and
while the trees are not particularly large they are quite numerous. The influence
of the Coast raing and weoisture is plainly shown, particunlarly in the shrubs and
small trees. 'This heavy growth of small trecs and bughes, together wilh the rough,
rugged topegraphy of the country, malkes it extremely diflicult country to get around
in; prospecting hwere is most arduouns, and the wonder is that any men car. be found
to tackle it.  That this locality bas been thought promising for prospecting is evident
from the fact that during (his season about twenty prospectors have been searching
the mountains smrrounding the headwaters of the creek. In addition te this, one
groun was honded by J. J. Price and a force of twelve men put to work, T'he writer
made a trip up the ¢reek (o see this latter property, and one other was algo nxamined.
At that time the trail up the creck was only a frail in name, as it was not even
preperly cut ont and often followed the bed of the creek. A road-gang, however,
was at work and had by ilen bunilt fonr miles of a first-class trail good cnough for
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a sleigh-road. It is lLelieved this trall was finighed as far as the forks of the creek,
roughly twelve miles. From this frail prospectors can easily make branch tfrails to
their own claims. A ferry was also to e built across the Skeena at Pacific, which
would be of great assistance to anybody operating up Legate creek.

The rocks in this district belong io two formations—rviz, the Kitsalas series
and Coast Range granitic rocks. "The Kitsalas series consists of the usual type of
highly altered voleanic rocks, a basaltic rock being of most frequent occurrence.
The granitic rocks ave intrusive into the oldér volcanics in the form of dykes and
bosges, :

The group of claims bonded by J. J. Price and Aitken consists

Price Group. of the M. end K., 0. and W., and some other claims, which were

staked by Whitmore & Ore. They arve situated at the head of a

small creek coming into Legate creek near its head and distant about three miles
from the forks. From the creek-level Mp. Price has built & switchbaek trail up the .

mountain-side o the ¢laims. A femporary tent camp was put up while this {rail

was being built, but later it was intended to put in a permanent camp close {o the

showings of ore.

The main shbwing of this property——the . gnd K. group—is a rather peculiar
one, as the vein has not as yet been definitely found in place. In a small Aat guleh
a large quantity of float-ore has heen fornd for a distance of 150 feet up and down
the hill, Some surface cuts have been put in and large pieces of the ore dug out,
but while the vein ox ore-body from which the ore comes has not yet been definitely
found, it is possible that by further prospecting it will be found. Me. Price estimates
he Trag 150 to 200 tons of thig floaf-ore; this seems excessive, but at least there are
several car-loads “in sight,” The ore itself is peculiar, consisting of a fine-grained
mixture of galena and bornite and carrying, it is clnimed, good values in silver.
Nearly all the float-ove is practically solid sulphide, and some of the pieces are of
a size such as fo suggest that the vein from which they come is from 2 to 3 feet
wide. It may be difficult to market the ove so as to gel paid for beth copper and
tead, but with the copper and silver values alone the ore is good grade ore.

A lypiecal analysis of the solid ore is: Gold, trace; silver, 22.5 oz.; copper, 25.5
per cent.; lead, 32.7 per cent.

Besides this main showing, there ave several sheared Zones in the aliered
voleanie rock which show some mineralization with chaleopyrite and iron sulphides,
In one of these there ig about 2 feet of ore at one place; a sample taken across this
assayed: Gold, trace; silver, 6.3 oz, ; copper, 9.5 pey cenf.

" Nope of these showings have Liad any appreciable work done on them,

The second group bonded by Price & Aitken is (he Halliday property. This is
said to bave a large vein carrying silver-esd minerals and is considered very
promising by Mr. Price. This property was not examined as the showings were
covered with snow. |

Whitmore & Orr have a group of claims near the head of Legate creek and on
the eastern side. The only work done is an open-cut on the Frisco claim, which
shows a mineralized zone in altered basaltic rock. 'This vein lies almost fial and
is from 1 to 2 fTeet wide. It iz mineralized with bornite, chalcopyrite, and copper
carbonates. In places the widih of clean bornite Is from 6 inches to 1 fool. A
sample which vepresents hand-sorted ore, of which there is about 10 tons on the
dump, assayed: Gold, trace; silver, 38.5 oz.; copper, 42.2 per cent.

This group is situated on Tiddler creek, about four miles and

Fiddler Group. a half from Dorreen Station, on the Grand Trunk Pacific Railway.
The property was described in detail by W, M. Brewer in 1914.*

Sinee that report was made only a small amount of Iurther development has been
done, chiefly consisting of open-cuts exposing the vein on the sarface. It has algo
heen definitely shown that the drift-tunnel, from & point 100 feet from the portal
into the face, has followed & stringer info the foot-wall, and that the main vein

* Annual Report of the Minister of Mines, 1914, page 139.
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continues in the hanging-wall., The main vein has been broken into at several places
Leyond where the tunnel leaves if, and there is no doubt a crosscut from the present
face of the tunnel into the hanging-wall would pick up the vein.

The property was bonded in July, 1910, 1o an Ednwonton syndicate and work
cormmoenced soon after, The plans included building a wagon-road from the property
to Dorcen Station, the installation of a small hydro-elecirie plant and compressor,
and the development of the property by a lower drift-tunnel, The ore will have to
Le concentrated, and it is hoped that the development will prove suflicient ore to
wiarrant the erection of a-concentrator. During the latter months of 1916 this work
wag carried on, a force of sixty men being employed for a thme. It is believed work
will be continued all winter.

The vein is a strong, wellanineralized, bedded fissure, quartz vein averaging
about 214 feet in width and, it is ¢laimed, about $20 to $30 in total values, The
sulphides and mineralg present are chaleopyrite, galena, pyrite, and zine-blende, with
the fivst two in greatest abundance. ‘The total sulphides will average from 5 fo 10
per ¢ent. of the vein-filling, The mnain value is in gold occurring in the chalcopyrite.
The vein is exposed on the sarface for about 800 feet and ig nearly everywhere well
mineralized.

The follewing samples were talken, which are across the full width of the vein,
hut the sections chogen are places where the vein is more highly mineralized than
the average., 1t is not expecied or ¢laimed by the owners fhat average values will
much exceed $20 a ton.

Copper. | Lend.

Deseription of Satmple, Gold. | Silven J |
O, } O, } Per Cent, | Ler Cent,
No, 20.  Across 2 feet in surtace stripping above tunnel,, . . G,hd i a.1 : 1.5 %]
No. 30, Taken across 25 inches at point 100 feet in the main £ :
tnnmnel ey e 1.52 i 5.2 : 3.5 8.8
Moo 3l Acroess 2 {ect 4 inches in open-ant above tatael. ... 5.78 i 5.0 i 1.2 ! 12.5
No. 52, Across 3 feet in open-cup below tanmel. ..., 0.80 | 2.0 ‘ P ' 4.4

The mixture of sulphides present in ikis ore will make the concentration of if,
30 a8 to save a high percentage of the different minerals, a rather difienlt problem.
Combined water-concentration and oil-flotation may, however, prove efficacions.

It has bheen eonsidered advisable to reprint W. M, Brewer's 1914 report on the
properly, as tollows :—

“The Piddler Qrowp~—This group contains threc mineral claims—the Bouwlder,
Indicator, and Intrusive, owned by I. C. Knauss. The claims are staked in a line
from north-east to south-west, the Boulder being the north-cast claim of the group,
with the other fwo claims staked in the order referred to, towards the south-west.
The north-east end line of the Bowlder ¢laim ig about 2,000 fect south-westerly from
the novth-west end line of the Josie elahn of the Brentford group, at sbout the same
clevation, but on the opposite side of a tributary of Fiddler creck.

“The ore-body is exposed oniy on the Bowlder claim near the discovery post, at
an clevation of 2,250 fect, and occurs as a bedded deposit, with its dip comformable
to that of hedding-planes of the argiliaccous country-rock, The line of strike of the
vein is approximately 8. G0° 1L and the dip is at an angle of 30 degrees towards
N. 30° .

“The ore is galena, iron pyrites, chaleopyrite, and some tefraliedrite in a quartz
eangue. The widths of the outeroppings vary from 22 to 36 inches, and the vein is
exposed in several open-cuts for a distance of about 800 fect, starting from a point
about 200 feet vertically above the creck, )
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“Tive samples were taken of these outeroppings, each one represenfing an
average of the ore-body for the width sampled and at the point designated. 'The
following list shows the values carried by these ;—

Assay VALUES.

Lovation sampled. -
Gold, Silver. Copper.
Oz Oz, Per Clent.
Taken across 12 jnches at a point 200 feet from discovery post on Boulder
Ll L e i e o 0.4 2.3 Trace.
Taken across 3 feet at a pomt about 70 feet from same discovery post..... 0.25 1.4 Trace.
Faken across 1 foot 10 inches wide at a pojnt; 62 feet from samc discovers '
PPOSE 4o i e e e e 2.48 7.6 3.4
Taken aeress 2 feet wide at & point 49 feet from same discovery post ... 1.96 8.2 0.8
Taken across 1 foot 10 inches wide at, a point 9 feet from: discovery post. .. 1.43 5.2 0.6

“ Just north from the disco-very post on the Boulder claim there occurs a wide,
intrusive granite dyke which apparently had cut off the ore-body on the dip, but
prospecting late in the summer at a point about 400 feet northerly from the discovery
post and about 150 feet lower exposed 3 vein carrying minerals having the same
characteristics as these in the vein on the opposite side of the dyke, and alse with
its line of strike and dip conformable with the strike and dip of thaf vein, o that
it would appear that this last named is the extension of the vein.

“In July last, Martin Welsh, of Spokane, bonded this group of claims and
commenced development-work by driving an adit that in October was 140 feet in
length., The portal of this adit is located near the discovery post of the Boulder
claim, immediately souih from the granite dyke. The ore-body, which bhad been
left in the roof of the adit, apparently has a width varying from 2 to 4 feet for
60 feet fn from the portal, where it becomes narrower, the pinch appearing to have
been caused by an iptrusive granite dyke, through which, however, the vein appears
to maintain continuity for 20 feet to where the granite dyke disappears; there this
vein widens ro 18 inches, which width it apparently maintains for 30 feet {0 a well-
defined fault which cuts across the adit. -Beyond this fault and to the face of the
adit, a distance of 30 feet, another fissure is exposed which, while continuous, is
only about 4 inches wide. At a few pointg along the adit for the first 60 fect the
ore-body has Leen broken into above the reof to prove its continaity.

“ Samples taken representing averages of the widths sampled at the points
designated assayed as follows :—

As8av VALUES.

Tocation sampled.

Gold. Silver.
Taken across 4 inches ab the face of theadit, . ... ..oy 0.03 0.3
TFaken across 10 inches imimediately east from falt 110 fect, from portal of adit. G402 G.2
Taken across 18 inches at a point 25 fect east from fauls 85 feet from portal of adit G.32 2.5

|

-

| !

f Oz. Uz,
i

¢ A rough compass survey showed that the adit, beyond a peint about GO feet
in from the portal, was not being'driven in a course conformable with the line of
strike of the vein, ¥rom this poinf the course is slightly changed, so0 that the roof
of the adit is placed so much below the original ore-body as to conceal it completely
angd make it appear as thongh cut off. The fizssure followed from that peint appears
to have no connection with the main fissure which ouicrops at the surface. The
supply of both timber and water for all purposes is plentiful.”
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SKEENA MOUNTAIN,

Skeena mounfain iz an isolated mountain mass Iying fen miles o the south
of Skeena Crossing and on the south side of the XKitsequekla river. It is reached
by a trail which is hardly good enough to take paclk-horses over. A number of
¢laints have been staked ihere by B. R. Jones, J. K. Jameson, and §. 8. Bagg, but
very little development-work has heen done.

The long deep canyon which is occeupied by the Kitseguekla river divides the
Rocher Débould Mountain range flroin another group of mouniains to which no
particular name has yet been applied. This group of mountains includes the rugged
aud picturesque group of high peaks known ag the Seven Sisters, which lie to (he
south-eagt of Minigkinishf, an Indian village on the Grand Trunk Pacific Raliway.
Skeona mouniain Is also part of {his large group and lies behind the Seven Bisters,
These mountaing are placed by McConnell as ¥ in the Interior region, although they
are not geparated from {(he Coast Range mountains by any marked depresgion,”
I'hey merge indefinitely into the long spur of the Coast range which lies to the east
of (he Kilsumgailum valley, and hence forin a conneeting phase of mountain-building
action between the Coast range and the Interior mountaing,

No exact definition of the ferm * Interior mountains” can be given as yet, as
the phvsiography of this section of British Columbiza has never been worked out in
any detail. A very conmsiderable amount of work has been done by different officers
of the Geolegical Survey in the territory from Prince Rupert and Tellowa, but this
work has not yet been gathered together, correlated, and linked up.

This group consists of the Pole Pick, Fxtension, Valley View,

Pole Pick Group, Fricndship, and Quilel elaims, and is owned by Joues, Jameson,
and Jardine. The showings are at an clevation of £,200 to 5,400

feet, well above timber-line. The main gshowing is a small vein of avgenical iron

from 2 inches to 1 fool wide, exposed in a small open-cut. This vein has an east-

and-west sirike and dips to the south at 40 degrees, Where scen the vein is in
granodiorite rock, but a contact between the granodiorite and quartzites is close by.
The eontact is irregular and bunches of granodiorile are exposcd breaking through
the quartzites in many places. The veln may nof conlinue to lie in granodiorite
throughout its whole lepgth, but may pass into quartzite or lic In the contact between
the two rocks, . ‘

The main sulphide mineral present is arsenepyrite, but a Jittle pyrite and
chalcopyrite were algo secun. A sample dcross 10 inches was tnken at the Dbest-
leoking place in the vein and assayed, with the following results: Gold, 0.2 oz
silver, 9 oz ; copper, 4.4 per cent. Another sclecled sampie of nearly solid arseno-
pyrite returned: Gold, 0.78 ox.; silver, 0.6 oz, copper, nil, This latter assay is
interesting in that it shows that the arscnical iron carries very fair gold wvalues.
It is, of course, evident that such a small vein with comparatively low values is not
of much importance other than as an indicator. The vein is as yet undeveloped, but
soniewhere it might contain an ore-sheot of commerceial value, or it can be taken as an
indication that this locality has been io some extent mineralized, and other more
promising veins may be found, The writer weuld advise the owners to systematically
progpoect the surface of thely claimg rather than to undertake any development of
this smiall vein, . .

On the Extension clahn therc is a large “Dblow-out”™ of quarlz which does not
appear to be in the form of & vein. It may not be {rue guartz, although it appears
to be so; the exact nature of ity oceurrcnee was not defermined by the wrifer.
It shows some very smail streaks of avsenical jron and in places a iile fluorite.
It is probable that this oceurrence I8 in the nature of an extremely acid dyke
connected with the intrusions of graniteid rock, Samples talken and assayed show

that this * guariz® earries no appreciable percentages of the precious metals.
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. Lhis group, consisting of the Helen, North Star No. 1, and
Helen Group. XNorth Sigr No. 2 claims, lies a mile or more to the north-west
of the other claims, ’Lhe showing is on the XNorth Ster No. [

claim and at an clevation of 5,550 feet; Jones & Jameson are again the owners,

There are two nearly parallel veins striking east and west (mnag.) and dipping
at €0 fo 75 degrees to the south (out of the hill), on which but little work has been
done.  Apparently these veing also oceur in granodiorite rock and are only a short
distance apart. They both represent fissured zones in the granodiorite rock in which
the crushed rock has been in part replaced by minerals. Both veins ave considerably
leached out and oxidized on the surface; the cutcereps congist of soft gavgue rock
and limonite and small amounts of pyrite and chalcopyrite. The upper vein has a
width of 8 {o 4 feet and the lower one ahout 2 feet, hut neither are exposed for any
great distance.

A gsample of sulphide mineral, which had te be carefully selected ag there is very
little of it, assayed: Gold, trace; silvel, 15.06 oz ; coppar, 14.5 per cent.  The show-
ings warrant a little Turther exploration to determine the size and character of these
veing,

TProspecting in this vicinity was being carried out by J. 8. Bagg, but at the time
of vigiting the eamp in July he had made no imporiant discoveries,

HAZELTON.

The town of Iazelton and its vounger sister, New Hazelton, are in about the
same condition as they were in 1914, During the summer of 1916 a mild form of
a mining boom was In cvidence, but it was of a healthy kind and not the * wild-
cal’” type.

Several mining camps are tributary to either or hoth of these towns. Those
camps are Rocher Debould, Glep, Ninc-mile, and IFour-mile mountains., As yet,
however, none of thege camps has reached a sulliciently productive siage, which
would entail the employment of large numbers of men, to provide support for a
good-sized fown. With the growth of mining in the digtrict, however, and the
increase in agricultural production whiclh will gradually take place, both towns
expecl to prosper and hope to gradnally increase in size.

The greatest activity in the district was on Rocher Déboulé mountain, where
a number of preperties were acquired under options during tle year, and on Se\’(}ld.l
of these work was commenced.

ROCHER DEBOULE CAMP,

The name “Rocher Déboulé camp” may be restricted to mean that piece of
country surrounding the head of Juniper creek and ils small tributary, Balsam
creck. It includes the Rocher Déboulé mine, Grent Ohdo, Highland Boy, Deltg, and
Red Rose group, besides many less-well-known claimg,  The Hezclton View group
and other claims controlled by the Kew Hazelton Gold-Cobalt Company are situated
a short distance over the ridge of Rocher Débould mounfain from the mine of the
same name, buf they are rcached by means of a trail starting at Carnaby, on the
Skeena River side of the mountain.

This mine still continues to hold its place as the most
Rocher Deboule. Important mine in the Omineca Mining Division. Tt was worked
steadily during 1916, and while a considerable fonnage of ore was
shipped, at the samec time development-work was pushed ahead. The lease under
which the Montana Continental Development Company copunenced to work the mine
in August, 1218, ran out in February, 1916, and since {hat time the operation hasg
Been in the hands of the original company—the Rocher Déboulé Mining Company.
During the tenure of its lease the Monitana Company developed the mine from a
prospect: equipped it with a hydro-electric plant, compressor, surface and aerial
tramways, and wuch inciden{al machinery, ore-bins, buildings, ete.; and shipped ove
to the value of about $700,000.
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When the location of the properiy is considered, its high clevation (4,000 to
G,000 feet) with workings above fimber-line, the long severe winter weather fo be
confended with, and the usnal difficulties of opening up a mine in a new camp and
a4 new country, this record, attained in thirty months, stands as a testimonial to the
ability, energy, hard wotk, and initiative of the manager, D, J. Williams,

The change of control from the leasing company back to the owning company
is more apparent than real, as the leasing company was largely made up of the
majority stockholders of the owning company, No change in management was
made, and the only change in policy is that imore attention is now DBeing paid te
development, ’

As might be expected, the leasing company, after developing to a eertain point,
then turned to ore-extraction almost exclusively, Flie result was that at the end
of the lease the mine was practically exhausted from the 300-foot level fo the
surlace, and extensive development was the first reguirement For the mine.

In his 1914 repori on the Omincea Mining Division the writer doseribed the
Rocler Déboulé mine in some detail, so that no vepetition of the early development
will e given bere®  A{ that time the 300Loot crossent tununel was being driven and
was in 300 feet. This crosscut sbruck the vein at a point 670 feet from the portal,
and an additional 70 feelt wasg driven on inlo the hanging-wall in order to make sure
that the main vein had been encountered. ‘

T vein was not mineralized to any eoxtent where it was firs: struck, but
dvifling to the east on the vein soon revealed a good pay-shoot of ore, This drift
was run for some disiance to the east and four distinet ore-shoots were found, ihe
first being 80 fect Jong and the sccond 160 fect; the Icug'ths ol the other (wo were
not noted, but they were In the neighbourhood of 100 fect. These first two shools
were stoped ont right to the surface aud the others nearly fo the surface. The
average width of ore is not known to the writer, but it fluctusted from 1 to 8 feet,
The sualphide minerals in these pay-shoots are chalcopyrite and pyrite, and very
ocensionally a liftle tetrahedyite (grey-copper}. .Along the hanging-wall of the vein
there is, as a rule, from a few inches to I foot of crushed broken granite which in
inining cannot he kept from failing info the ore, and therefore lowers the grade of
the ore.  This, of ‘course, only oceurs where the pay-shoot is devcloped, against the
hanging-wall. The pay-shoot may be Found on either wall, and sometimes it splits
mto n shoot on cach wall, sepavated by a band of waste rock of varying width, The
ore-shools, as a rule, cut off abruptly and low-grade ore carrying disserminated chal-
copyrite is not of frequent ceeurrence, The values are mainly in copper, together
with small gold and silver values. The preduction for 1915 was 17,000 tons, averag-
ing about $LE3 in gold and silver to the fon and 8 per cent. copper. When it
is considered that, mining in this way and shipping without hand-sorting, a large
amount of waste rock necessarily is inciuded in the ore, it is evident that the clean
shoots of ore carry a high percentage of chalcopyrite. It is estimated that the
produaction for 1916 will have been about 16,500 tong, containing 1200 oz. gold,
16,700 oz silver, and 1,6i9,145 Ib. copper (recovered copper).

When the Montana Company’s lease expired in February the mine was in this
condition, anéd a comprehensive plan of development was immodiately commenced
by Manager Williams. In order to keep ap ove production underband stoping was
continued from the 300-foot level downwards, this work being confined to the most
easterly ore-shoot. In ovder to develop ihe cre-shools 1o a grealer depth a winze
wis sunk from the 300-foot level. This was sunk at a point 560 feet from the
crosscut tunmel and between the second and third orve-shoots; in this way the winze
was about in the cenfre of the known ore arecas. A crosscut from ihe drift was
firgt driven into the feof-wall for a disltance of 75 feet; a station was then cut out
for hoist, ore-bing, cte, and the winze proper is 35 feet from fhe main drift. I ig
200 feet deep on a €0-degree pitch, From the bottom of the winze o crosseut 62 feet
in length was driven to inlersect the vein. Dwrifting was comymnencedl on the vein in

* Annu-al Report of the Minister of Aines, 1914, page 185,
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hoth directions, and on July 10th (time of visiting the property) the east drift was
in 284 feet and the west drift 254 feet. The shaft (winze) is fitted up in good shape
with a compressed-ait hoist, automatic skip, made at the mine, ore-bing, ete, and is
capable of handling & large tonnage of ore and waste.

The drifting on the 5G0-foot level from the bottom of the winze had failed to
reveal any large ore-shoots up to the time of examining the property, but later
information is that good ore has been found on thig level. There ig little doubt
but that the shoots of ore found on the 300-foot level will have a downward con-
tinuation sontewhere; by this it ig meant thaf, though these shoots may cnd abruptly,
other shoots will be found not far distant.

The ore when taken out is hoisted up the winze and run out the 300-foot crosseut
tunnel and dumped into ore-bins, From these bing It is taken in a surfacé framway
about 3,000 feet to ore-bins sitvafed at the top of the mountain and facing the
Carnaby side. From here an aerial tramway in two independently operated sections
takes the ore down to ore-bins at Tramville, the company’s station on the Grand
Trunk Paecific Railway. Tramville is one mile and an eighth from Carnaby, the
official Grand Truuk Pacific station. As there is nothing at Carnaby, the Rocher
Déponld Company has made many efforts {o get the railway company {0 recognize
Tramville as & station, but without avail. The case has been before the Railway
Commission once or twice, and this Board has ordered the railway company o make
some concessions to the Rocher Déhould Company, There is no doubt in the mind
of any impartial cbserver that the station should be where the business is—viz., al
Tramville—and not at Carnaby.

The 300-foot level tunnel from which the main vein is worked is situated about
000 feet above Juniper ereck, The compressor, camp buildings, cte,, are all situated
down in the Juniper Creek valley (gulch). The mine is therefore worked from the
Juniper Creek side of the mouniain, but owing to the configuration of Rocher
Déhould mountain it was found possible to run the ore around to a low part of
the summit of the mountain and down by tramway to the railway on the Bkeena
River side of Rocher Déboulé mountain. This topographie feature of the mountain
was a fortunate thing which was fully taken advantage of, as it would have heen
a good deal more difficult to have taken the ore down to the railway via Juniper
creelk.

Between Juniper creek and the main vein there are two ofher veins roughly
parallel to the upper one. The work done on them was described in the 1914 report,
and since then no further development has been done. In order to prospect all three
veing at depth a crosscuf tunnel has heen started at a point a shori distance ahove
the compressor. It is about 800 feet below the 300-foot level tunnel and will have
to be driven half a mile or more to intersect the upper vein. The lowest vein on
the hiil should he encountered in a distance of 1,100 to 1,200 feet. From the surface
showings and small amount of work done on the two lower veins it seemns reasonable
to suppose that development may reveal some good orc-shoofs. Eventually, if all
three veins develop as expected, some sort of conceniration scheme will have fo e
devised. This is partieularly true for the two lower veing, as the surface indications
are that If ore-shoots are found in them they will congist in part at least of dis-
seminated ore which would requive concentration before shipping.

A short description of the probable origin of the ore-bodies was given in the
1014 report, and the writer sees no reason to change the general statement then
made, but a mere full account can LoOw be given. As therc are S0 many veing in
the Tocher Déboulé mountains that are similar to the Rocher Déboulé mine veins,’
a thorough study of the latter would no doubt be of considerable economie value to
the distriet. The writer regrets that he was unable to spend more than one day
on the property during last season, but as much as possible was asceriained in
that time,

Id going in the 300-foot crosscut tunnel, which ig 700 feet long, a good section
of the granodiorite formation, in which the veins occur, can be seen. In places the
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rock is very acid, consisting almost entirely of quartz and feldspar, with little or no
hornblende present; another phase consists of zones or bands of dark material which
is nearly altogether hornblende. These extreme phases pass gradually and sometimes
sharply into normal granodiorite and rock which is normal diorite or quartz diorite.
The basic and acidic zones do not represent true intrusive dykes, although in places
they look very much lile this, but were probably formed by the segregation of bands
of mineral during the cooling stages of the granodiorite magma.

The main vein has been said to be a replacement orc-hody formed inn a horn-
blendic dyke; but the writer considers that the postulated “hornblendie dyke” is
oue of the segregation bhands of hornblendé and not & true dyke, The vein {ollows
this hornblendic band fairly closely, but in some parts it is in normal granodiovite,

Tt would appear as if {the fractured zone, produced by differential shearing, in
which the ore has been formed had fo some extent followed a hornblendic band, or,
i other words, this basgie zone of vock formed 2 line of weakpess, 50 that when
differential stresges were get up in the granodiorite, fracturing and shearing took
place in this zone. This fractured zone roughly follows (he hornblendie rock, but
not entirely, "Fhere wonld appear to have been lwo main fractures varying from
1 19 12 feet apart, with a {ractured zone between which varies from gouge-matter
to normal grancdiorite.

The fractures, scams, and possibly open fissures in this sheared zone allowed
the cirenlation of mineral-laden solutions which formed the ore-body. The actions
which fook place were a pariial replacement of the roek-matier of {he sheared
zohe by mineral suiphide and an alteration of {he mineralogical composition of the
roclk-matter—a melasomatic process, In places there may have becn definite open
fissures which were filled with sulphides and quarlz which had precipitated and
crysialled ot from the mineral-bearing solutions. As has Dbeen before noted, the
ore gceurs in very definite ore-shoots, and it may he that these shoots were formed
in plaees where the roek was very thoronghly fractured and brecciated, or possibly
these ore-shools were formed i zones where there were many small open fissures
which allowed a thorough circulation of the ore-bearing solutions, When the ore-
shoots cuf off, as they do often very abruptly, the vein consists for lhe most part
ol nearly normal granodiorite wilth seams on either wall, with but slight cvidence
of fracturing in the vein-matier. Al stages hetween normal granodiovite, partially
alterced and mineralized@ granitic rock to solid bands of chalcopyrite lying hetween
the main walls of the vein, can be scen in ditferent parts of the mine.

The hanging-wall ig nearly always well defined with 2 considerable developinent
of kaolinized gouge-maticr and crushed granodiorite agaiust the wall, but the foot-
wall i8 olten very indefinite. Ore-shoots more often foliow the hanging-wall than
thie foof, but in places there is a shoet on both walls separated by a few fect of
barren, pariially silicified and altered granodiorite.

The vein is not quite a simple vein—that is, 4 definite fracture-zone confined
lelween two walls of varying width—but in places it splits up or sends off subsidiary
branching fractures distincet from the main fracture which continues. Apparently
the hanging-wall represenls the direclion of the main fracturing force, but the foot-
wall, while approximately parallel (o the hanging-wali, is less definite, and in places
consists of several fractures in different directions.

This group way deseribed by the writer in his 1914 report.®

Highland Beoy That repert, although brief, covers the main facts, and but little

Group, further nced be said here. Tn addition to the veins described in

ihe earlier report, there is another one outcropping on the Towe

side of the mountain, which may prove 1o be a continuntion of one of the others.
It has not been developed to any extent. :

No work has been dome on the property during fhe last two vears, A Spokane
syndicate secured an ontion on the group about the end of 1914, but did not com-
menee work immediately, ITater a dispute arose as to {he terins of the agreement

# Annnal Report of the Minister of Mines, 1914, page 189,
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and the case was taken to the Courts. At the time of writing this (Deccimber, 1916)

no word has been received as to the settlement of the dispute. It is probable,

though, that before long arrangements will be made which wwill permit of the
development and thoreugh testing of the property.

This property, owned by Jennings, Trimble, ef al, was

Great Ohio. described in the 1914 report by the writer and was not visited

in 161G, The main working fwve years age was a drifitunnel

about 330 feet long which followed a small siringer. The work during the last

two years has lLeen to explore, by means of a crosscut from this drift, the main

vein which outcrops on the surface and which is roughly parallel in strike with the

stringer in the drift-tunnel. .

The crosseut from the end of the drift-tunnel was run 189 feet, where a small
vein was encounfered, and this was driffed on for 127 feel. As it was evident that
this small vein was not the wain vein outeropping on the surface, the crossceut was
contlimied for some distance until the main vein was finally struck. This vein was
then drifted on in an casterly direcction (into 1he mountain) for a distance of 240
feet, and drifting is being continued. As yet no commercial-sized ore-sheot has
been found, but small lenses and bunches of good ore have heen run info from time
to time, suflicient to cncourage the owners io keep on. I'rom the surface showings
it would seem probable that somewhere in the vein commercial ore-shoots night be
found. .

This group of claims was also examined and reported.on by

Red Rose Group. the writer in the 1814 report, where detalls of the first work done

are given. In the fall of 1914 the Red flose group was acquired

under option by a development syndicate, which commenced operations at once with

T. J. Vavghan-Rhys in charge, Since that tine changes have occurred in owner-

ship, but the cxact details are not known to {he writer. The property is now under

the control of .the Skeena Development Company, but it is understood that it is

still only held by option or lease and bong, subifect o Turther money payments to
Peterson & Rk, the original owners who sfaked the claims.

The prospect-tunnel described in the previous report as being 30 feet long has
been extended lo a length of 325 feet, Nearly 500 feet below this and at some
diglance to the south a crosseut tunnel wasg started to tap the vein. This was driven
450 feet without striking anything; it is entirely in quartzite.

At the time of vigiting the property in 1916 (July 1ith) John Mclgaace was
in charge, and was at work himself together with one man. A larger force was
axpected to be employed in a short time,

The formation at this point consists mainly of quartzitcs and argillites of the
Hazelton formaticn, which are intruded by small bosses and dykes of diorite and
granodiorite belonging to the granitic batholithic rocks known as the Bulkley
eruptives.

The main showing on the property is a vein which occurs In places in the contact
between the sediments and the granodiorite, and in other places is entirely within
one or olher of the rocks. In the 1914 report it was stated that the vein as disclosed
in the prospect-tunnet lay in granodiorite, but it is now apparcut that the tunnel
swings away from the granitic rocks and is entirely in quartzite. The whole rock
of the tunnel is much decomposced and is soft, friable, and of a reddish colour from
the presence throughout of iron eoxide. '£his material carrics some gold values, but
is evidently foo much Ieached out to contain much copper mineral. Near the mouth
of the tunnel and on the surface there is a good developinent of copper minerals on
the granodiorite foot-wall, but the tunne! by swinging away from the foot-wall affords
no information about this ore. A erosscul from the face of the Lununel back to the ~
foot-wall might be usefnl development-work.

The vein was then ground-siuiced and exposed down the hill for 200 feet. Here
it shows as a band of iron oxide, 2 feet wide, and in contact with dioritic reck.
Fifty feet below and nearly on the line of continuation of {the vein a tunnel was



Hazerron-TeErkwa DiIsTRICT. 23

started and was in 20 feet in slide-rock. This was expected to strike the vein in
a short distance and then would be continued as a drifi-tunnel, ~ Lhe cresscut tunnel,
which was driven 450 feet, is 250 feet helow this present working and would strike
the vein 150 feet farther to the east. Also if the vein was vertical, or nearly so,
the crosscut would have to be 200 or 300 feet longer fo sfrike the vein, If will be
scen, lien, that this crosscut was a “long shot,” and hence cannot bo considered
as being very definite work in proving or disproving the property.

Another tunnel, known as the intermediate and 40 feet long, lies just fo the
north of the pregent tunnel now being driven. It shows a contact betweon guartzite
and grancdlorite and slight mineralization, The extreme irregularity of the different
contacts between the quartzite and granodiorile make it diflicult to follow them on
the surface, but there secins lil{le doubt that mineralization is most prononnced near
these contacts. The word “vein” perhaps inadequately describes the ore-hody on
this property, as it is possibly not a true vein, but is more of the nature of a contact
<ore-body. )

Tt must be admitited that the actual amount of ore disclosed by the money spent
in development is disappointing, but it is also certain that the property is not yet
theroughly tested.

The clalms owuned by this company comprise the Iazelton

New Hazelton Ticw group and the Vicloria group (eight claims in all), situated
Gold-Cobalt  on the west side of Rlocher Délouldé mountain, and at an clevation
Mines, Ltd. of from 4,000 to 6,300 fect, "The property iz reached by means of
“the old Rocher Déboulé mine trail frony Carnaby, on the Grand

Trunk Pacific Railway. This trail ig followed for some distance up the mountain
to an elevation of 4,000 feet, where a branch trail half a mile long is taken to the
camp of the Gold-Cobalt Company, this being at an clevation of 4,150 fect. At
the time the property was examined--July 18th—the company had.not commenced
development-work on the property, but during the last month had built three good
cabing, and was just finishing a trail up the mountain-side fo a point on the vein
where it was intended that the driving of a drvift-tunnel would be immediately
commenced. Wight men were employed under the superintendence of Duke ITarris.

There are two veins on the propevty, but only one is of suflicient immportance to
be considered at the present time. The formation of the mountain in this section
is mainly granodiorite, but some areas of the llazelton quartzite also oceur, gencrally
some distance below the top of the vidge. The vein which is to be worked lHes entirely
within the granodiorite. Attempls have been made by means of surlace culs, which,
hewever, are not conclusive, to lrace this vein down the hill towards the camp and
into a quarizife area, but these have vot been successful. The vein is a well-defined
fissure, varying from 1 to 3 feet wide, and striking N, 50° 11, with a north-westerly
dip of G0 degrecs. The Iowest point at which the vein is exposed is in an 18-foot
tuunel at an elevation of 5,400 feet; from this working the vein can he traced at
intervals to the top of the ridge at an elewation of 6,300 feet (this ridge is a long
nor{h-westerly spur running out from the main Rocher Déboulé Mountain mass).
Beyond the top of the ridge—i.c., dowa the other side—the vein has been traced for
a short distance. The mouniain-side up which the vein is exposed has a slope of
approximately 45 degrees, and therefore a drift-tunnel would gain a foot in depth
for cach foot driven, 1t was proposed to drive ahead on (ke present prospect-tunnel ;
it would therefore requirve 4 900-foot tunnel to get under the top of rhe ridge and
would give nearly a corresponding depth,

The vein-filling consgists of altered granite, hornblende, chiorific material, and
some quartz, and the ore-minerals are avsenical iron and pyrrhotite and occasional
flakes of molybdenite. Cobalt bloom ig of frequent occurrence, bt no cobalt sulphide
minerals were identified; it is possible that the cobalt occurs in the argenical iron,
partially replacing ilie iron. As is customary in (his distriet, the vein at the surface,
in most places, is considerably oxidized and leached out, and consists of rusty-
coloured iron oxide and rotten rocli-matter.
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In the tunnel the vein is about 18 inches wide and shows on fthe hanging-wall
4 to § inches of sulphide mineral, while the halance is mainly hornblende. Sample
No. 18 was taken across 8 inches of the most mineralized portion of the vein in this
working.

Trom this tunmel going on up the nill the vein ig for the most part covered with
slide-rock and snow to an elevation of 6,250 feet, but Mr. Harris says that he has
uncovered the vein at intervals along this distance. Suflicient evidence in the shape
of iron oxide and float could be seen to make it certain that the vein is continuous
up the meuntain-side. At elevation 6,250 feet a prospect-cut has been made which
shows about 2 feet of oxidized vein-matter which is said to carry good gold values,
Sample No. 16 was faken across 20 inches at this point.

Irifty feet vertically above and right on the top of the ridge a small c¢ut shows
the vein to be dipping at an angle of 45 degrees and having a width of 20 to 24
inches; hrerc the vein is well minervalized with arsenical iron and is said to assay
well in gold aird cobalt, Cobalt bloom occurs here plentifully along the seams of
the rotlen rock-matter, but not on the sulphide minerals. Sample No. 15 was taken
in this cut across 2 feef. :

Sample No. 13 is high-grade selected ore from the vein at the top of the ridge.
Sample No. 14 is rock-matter showing cobalt bloom “which will show whether any
gold cccurs in this material or only with the sulphides.

On the other side of the ridge the vein is cxposed in an open-cut 6 feet deep.
The bottom of this cut had water in it, but a sample (No, 12) was taken across
2 feet G inches (the full width of the vein) on the side of the eut. Six inches of
the vein at this point showed sulphides; the balance is decomposed and leached
vein-matter,

The development-work described above was all that had been done on the
property at the time of examination, so that it was then an undeveloped prospect.
There is very little doubt but that the vein will be found to continue ai depth and
i0 maintain an average size of at least 2 feef.

The Tollowing list gives the assays of sauples taken on the property; the sample
numbers correspond to numbers previously nientioned in the text:—

|
Deseription of Sample. Gold. Silver. ‘ Copper.

O Oz | Per Cent.
No. 12, Across 2 fest ¢ inches in cut over the mlge § inches sulphides and 2 fep

rock-matber with some limonite ... R 0.65 G2 ‘ 1.0
No. i3. Selected high-grade arsenical iron, top of ridge i 8.6 0.4 3.4
No. 14. Selected material showing cobalt blomn, nostly decompesed hornblendic

R 0.4t | 0.1 0.9
No. 15. Across 2 feet of good ore, full width of vein, top of vidge. ., ........... . 4.0 t0z | 3.0
No. 16. Across 20 inches (lcr :omposed rock-matter in cut at elovation 6,250 feet, . 0.32 . Trace. | 0.7
No. 17, Across 8 inches of pay-streak in tunnel, should be good ore 0.8 0.3 1.4

Thege assays show that the vein carries gold values everywhere it was sampled.
It is evident that most of the gold is carried in the arsenical iron and but little in
the gangue-filling of the veln. Where the vein-filling carries considerable limonite,
1esaitmw from the oxidation of iron sulphide, values are hetfer than in the straight
gangue rock.

The assay results show that this prospect hnas some ore carrying good gold
values, aud the only question te be solved is fhe amount ol orc—i.e., whether or not
there are commerclal-sized ore-shoots. With judicions management this property
may develop into a productive mine.

This group wag described by the writer in his 1914 report.®

Cap Group. The property is now owned by Denis Comeau, Magnus Johnson,
and Gus Norberg, and consists of the Cap, Bolien, Beatty, and

Ifcv mes claims, none of which s Crown-granted. The workings consist of surface

* Annual chort of the Minister of Mincs, 19314, page 200C.
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cuts, a 20-foot shaft, and a tunnel. Of these, ouly the funnel is now work in the
last two years; the other workings were described in the previously mentioned
report, to which the reader is referred.

The tunnel was commenced al a point 40 feet below the collar of the shaft, and
is a’erosscut for 81 feet, at which point the vein was struck. A drift was then run
20 feet to the north-east, where a flat fault cuts off the vein. By drifting up the
hill the continustion of the vein would probably be found. A drift was then run
to the south-west for 27 feet, which brings it under the 20-foot shaft. At ihe time
of visiting the preperty (July Tth) a raisc was being put up from this drift to
conmnect with the bottom of the shaft. '

Throughout this working the vein consists for the most part of ganguc-matter
with but little ore in it, except where the south-west drift approaches, and is under
the shaft. This part of the funnel is in n small shoot of ore which is also shown
at the surface and in the shaft, In the raise this shoot of ore has a width of 30
inches, and an average sample across this width assayed: Gold, trace; silver,
3.2 oz.; copper 8.7 per cent. Abour 20 tons of the best ore taken out in drifting
on this ore-shoot has been saved and piled on the dump.  An average sample of this
assayed:  Gold, 0.03 o%.; silver, 10 ox.; copper 8 per cent. A piece of solid arsenical
iron was assayed to sce if it earried higher values in gold than the other sulpliides ;
this returned: Goid, 0.14 oz.; silver, 10,5 oz,

The contour of the ground is such that if the drift to the south-west were
continued on the vein it would soon comce eut af the surface, I is evident, there-
fore, that ilvis shoot of ore has not any great size above the present working-tunnel.
It is, of course, quite possiblé that this shoot of ore extends down, sand If so could
be reached by a lower tunnel, ‘

From the cxperience in a similar kind of vein on the Rocher Nébould mive it
is evident that the ore is confined to well-defined ore-shoots, and (hat the inter-
vening spaces on the vein are practically barren vein-filling, Iicasoning from this
experience, it is likely that, while the north-cast drift on the Cep property is in
a barren zone of the wvein, a further contimiation of drifting might hring the (Jdrift
inte another ore-shoot. The faull at the end of the drift should prexent no sevious
obstacle, ag it is very likely that by following the fault-plane up the hill a short
distance the vein would be found again,

' This group is situated two miles and a half from New

Daley West Tazelton, on the northern slope of Rocher IDéboulé mountain.

Group. At a point half a mile from New Ilazelton a wagon-read to the

property leaves the main road and extends to the camp aund

compressor-site.  From the compressor-site a trail leads up a rock-slide to the
workings some 300 feet above. ’

The Spokane Rocher Débonieé Mining and Copper Company scenred this group
a year ago and commeneced development-work thig summer (1916). - Work was con-
tinued for a short time, but stéppcd in Augusl, and it is not believed anything has
since been done. 'Fhe writer examined the property on July 6th, at whieh time a
tunnel was being driven and the compressor heing installed. '

The compressor is & 2-drill machine and was to be driven by a 25-horsc-power
engine, using distillate as fael; the machinery had been hawled in and concrete
beds were being put down on which to place the engine and compressor. A frame
building was being erected over thoe compreszor-gite. The blacksmith-shop is situated
at the mouth of the tunnel. No camp buildings had been crected, the wen at work
walking to the mince from New Hazelton, Wm. Brady wasg in charge of the work.

Rocher Débould mountain consisis of a core of granodiorite, intrusive into the
older rocks of the 1Tazelton formation. On the northern side this granodiorite is the.
most frequent rock seen, and on the Daley West group it is the only rock cxposed.
Cutting this granodiorite in a direction N. 12° W. (mag.) is a fairly well-defined
voin. It is from 1 to 4 feet wide, with an average of about 3 feet, and strikes up
and down the hill, thus making it possible to develop by means of drift-tunnels,
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This vein is of the replacement gheared-zone fissure type and has for the most
part a filling of altered grancdiorite. The veilr represents a {issured wone in the
granodiorite along and vp which flowed alkaline solutions carrying silica and some
metallic sulphides; by metasomatic processes the original granodiorite of the
fissured zones was in places removed and replaced by silicia and metallic sulphides,
while the whole vein-filling was considerably silicified. Occasionally places in the
rein show troe guartz with some metallic minerals.

The principal metaliie mineral found in the vein iz arensopyrite, which has-a
more silvery colour than usual. Other minerals found are pyrite, pyrrhotite, and a
littie chalcopyrite.

Description of Workings.—The workings consist of a few surface cuts and a
tunnel which at the time of examination was 65 feet long, The tunnel is the lowest
working down the hill. A shallow cut 150 feet sbhove the tunnel shows the vein
to carry at this point 1 foot of nearly solid arsenieal dron. Two more cuts about
75 feet above thie tunnel show ihe vein to carry some pyrite and a little chaleopyrite,
The surface outcroppings of the vein are as a rule decomposed and rusty-coloured
from the action of surface waters and oxidation of the iren sulphides present.

The tunuel goes in as a half-crosscut for 20 feet fo whers the wvein was
encountered; from this point the tuunnel is a drift on the vein. Throughout this
working the vein is slightly impregnated with sulphides, the best place being where
the vein was {irst struck, where there is a width of 1 foot of nearly solid arseno-
pyrite. At fhe face the veln wns nearly the widih of the funncl and consists of a
band of quartz with a Iittle mineral on the hanging-wall, next a thin talcose seam,
thten a band of nearly unaltered granodiorife in the cenfre, and a band of siightly
mineralized and silicified granitic rock on the foot-wall.

About a ton of ore has been saved from the material extracted in driving this
tunnel; this ore is mainly arsenical jroen. An average sample of it was taken and
assayed, with the following results: Gold, 0.1 oz.; silver, 1.5 oz.; copper, 0.9 per
cent.

A sample of solid arsenical iron was also taken and tested for nickel and cobalt,
with the following results: Gold, 0.1 oz.; silver, 1.7 oz ; cobalt, nél; nickel, il

These results are disappointing, as it was confidently expected that the arsenical
iron would earry good gold values. With a well-defined vein such as this is and
showing some evidences of mineralization, 1& is, however, quite possible fhat at
some places a good ore-shoot might be found: Most of the veins on Rocher Déboulé
mouniain show good copper ore in places, and it is possible that this vein if further
developed would also do so. ’

MUD CREEK,

Mud Creek rises in the Rodier Déboulé mountains, in the group of high peaks
around the head of Juniper creck, and flowing alirost casterly, or, in a direction
nearly opposite to that of Juniper creek, joins the Bulkley river about eight miles
above New Hazelton. A number of claims have been staked at the head of this
creek and the swrrounding territory. The more important of these claims were
examined by the writer's assistant, T). A. MacKinnon, and the following notes are
baszed on his observations.

The claims are reached by a wagon-road for a part of the distance and then a
trail, a total distance of about twelve miles. On the Black Prince group there is a
cabin camp at an clevation of 4,080 feet, while all the showings are at higher eleva-
tiong. The cabin is ﬂp]'u'oximately at timber-line and the showings all above.

The main formation exposed is the typieal grancdiorite of the Rocher Déboulé
mountains, and culting this are a humber of veins which are probably of the sheared-
zone Uype, but which in places arve apparently true ﬁssurelﬁlled veins.

This group, consisting of the Bleck Prince, Rlack Digmond,

Black Prince Ltke View, Annex, Trumwaeter, Chickanon, and Kelting claims,
Group. and owned by Barrey Ilalloran, It. Ifadden, and William Thomp-

’ gon, is situated in the Mud Creek bhasin, On the Bleck Prirce
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claim, at an elevation of 4,200 feel, a tunnel 125 feet long has been driven on a
veln varying from 3 to 30 inches in width; thig vein siiikes 8. 58° X. and dips
at 50 degrees to the south-west. A sample taken from the high-grade dump at this
tunnel assayed: Gold, 0.04 ox.; siiver, 0.9 oz.; copper, G4 por cent.

At an elevation of 4,300 feot an open-cut has been made on a vein which slrikes
8. 73° R. and dips 60 degrees to the south-west. This ent is about 30 fect to the
west of the vein on which the tunnel has been driven. The vein here ig about
4 Teet wide, slightly mineralized throughout, and with a 10-inch pay-streak on the
foot-wall. A sample taken acvoss this 10-inch pay-streak assayed: Gold, 0.14 o ;
silver, 2 oz.; copper, 11.2 per cent,

Stripping the vein on the surface should show whether the tunnel and open-cut
are on separate veins or on the sarae vein, faulted. 'The tunnel is driven along a
mineralized stringer for about 90 feet, and, from here on, the vein is practically
barren. At this poeint, 90 feet from the portal, a well-mineralized stringer 4 {o 6
inches wide joing the vein on the hanging-wall, This may he a cross-stringer between
the fwo veins or it may be an indication that the faulting of the vein takes place
here, The tunnel would have to be driven about 50 feet farther and then crosscut
1o the west about 30 feet to get under the open-caf,

Fhe veins are in gramite and have a quartz gangue where well mineralized:
but peorly nélneralized portions of the vein have a slightly decomposed granite-
filling,

The workings on ihis claim are about 1,500 feet south-westerly

Black Diamend. from the tunnel on the Blaek Prince claim, and ave at elevations

of from 4,600 to 4,700 feet, The vein is traced about 600 fect

by means of open-cuts and stripping, and has a strike of 8. G65° I and dips to
the south-west at 65 degrees.

At an clevation of 4,600 feet an open-cut shows the vein to be about S feet wide,
but mineralized only in stringers: four stringers arc from 3 to 11 inches wide. The
filling of these stringers is badly decomposed and leached ouf, probably originally
of granitie character; a sample of ihis vein-filling was analysed for tungsten, with
the following results: Gold, trace; silver, 0.6 oz ; {ungstic oxide, 4 per cent, Somo
wolframite is found in these stringers in small lumps scaftered throughout the
vein-matter. )

At an clevation of 4,650 feet the stringers come together to form one vein about
214 feet wide, An open-cut ghows the vein here also to be highly decomposed and
leached out. A sample taken across 214 feet in this open cut assayed: Gold, trace;
silver, .6 ow.; tungstic oxide, 1.1 per cent.

At an elevation of 4,670 feet a small open-cul shows 214 feet of badly leached-
cut vein-matter, A sample of this assayed: Gold, trace; silver, 6.4 oz.; tungstic
oxide, trace.

The vein is in granite, having a quariz gangue where minevalized, and is quite
strong whenever cxposed, and scaitered lumps of wolframite are found in the
open-cuts that have heen made.

The percentages of tungstic oxide as shown by two of these assays are encourag-
ing, and further prospecting of the showings should be carricd out. The samples
were taken of decomposed granitie vein-{illing, in which no tungsten-bearing mineral”
was apparent to the eye, I1f has been determined, thougl, thaf the tungsten mineral
is wolframife occurring in minuice particles in the gangue rock. Occaslonal pleces
of wolframite are found in places in fhe vein, weighing up to an cunee or two.

The mineral wolframite is a tungstate of iron and mangancse, with the formula
(I'e, Mn)WOQO,, in whieh the iron is genorally present in greater guantity than the
manganese. Wolframite is a dark hrownish-black to reddish-black mineral, with a
resinous to sub-metallic lusire, and o hardness of 5-5.5 {scratchable with a kaife),
while the speeifie gravity is from 7.2 to 7.5 (about fhree times as heavy as quartz,
which js 2.63). The streak is usually black to dark reddigh-brown, bat somelimes
lighter to o greenish-grey, The minecal is usually opaque, bat sometimes franslucent,
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and is sometimes weakly muguretic, The fraclure is uncven, but geunerally there is
onte good cleavage and the mineral is brittle. The mineral containsg from 75 to 76
per cent. tungstic oxide—WQ,. It is casily fusible before the blow-pipe and becomes
magnetic on fusing.

The market reguiremenis arve such that a tungsten ore to he saleable must
confain about 60 por cent. tungstic oxide (WOQ,). This mweans that the ore must
contain at least 80 per cent. wolframile, 0 that but little gangue rock is allowed.

It follows, thercfore, that nearly ail tungsten-bearing orc must be concentrated
to get rid of the gangue before it is markelable. The price paid for fungsten ore,
of a grade of €O per cent. WO, and upwards, is about $15 to $20 a unit of WO,
A fon of ore containing 60 per cent. WO, would therefore be worth from $900 to
#1,200. ‘I'he pricc has riscn considerally in the last two years owing o the greaf
demand for .tungsten in the manufacture of special steels for war purposes. The
price has fluctuated considerably during the last year and is still subject to sudden
changes,

It is evident from the price paid for tungsten-bearing ore that material carrying
even 1 per cent. tungsiie oxide, if found in sufficient quantity, constilufes good ore,
buf, of conrse, would reguire concentration before being salcuble,

The decomposed granitic vein-filling carrying wollramite at Mud creek would
he easy to concentrate, but it is quite probable that where tie vein is not oxidized
it will be found fo countain some sulphides, and ilie concentration fo save the
wolframite would then Lie more difficult.

A few other claims near the head of Porphyry creck were iocked at, but they
are as yet unimportant prospects.

FOUR-MILE MOUNTAIN.

Some claims on Four-mile mountain were algo examined by D. A, MacKinnon,
and from his obscrvations the following notes are written i
The principal group is the Centre Star, owned by J. 8. Martin
Centre Star.  and parinces. Several veing are exposed on the hill varying in
avidth from G inches to 4 feet; they are filled up with a quartz
gangue, earrying a lttle galena and zine-blende and in places a little molybdenite.
Valucs ave principally in silver. The formation consists of sedimentary beds of the
Ifazelton formation Infruded by acidic granitic dykes.

The upper vein, which sirikes N, 70° W, and dips at 33 degrees to the north, is
traced on the surface for 140 feet by means of open-cuts. This vein ig about 3 feet
wide, but only carries some small stringers of ore; it is at an elevation of 1,300
feet, The lower vein sfrikes N, 80° W. and dips to the north-east at 60 degrees;
it is at an elevation of 1,200 feet.

The No. 3 vein as ghown in an open-cut is 12 Inches wide, while 30 feet west
of this a tunnel 60 feet long has been driven on the vein, which varies in width
from 214 feet to 1 foot at the face. The vein is sparingly mineralized, principally
with zine-blende., A sampie from ithe tunnel dump assayed: Gold, frace; silver,
2.8 0%,y copper, #il; zine, 3.8 per cent.

Al an elevation of 1,240 fect an open-cut has been made on the No. 3 vein, and
from thiz a 15-foot tunnel put in. A picked sample from the cre-dmmp assayed:
Gold, 0.02 ox.; silver, 47.2 oz.; copper, teaee; zine, G per cent.

Work was being carricd on in July, 1916, on anoter vein at an elevation of
160G feet. A shaft, which wag then down about 20 feet, was heing sank on the
intersection of @ 4-foot veln with a 12-inch ervoss-vein. A sample pcross 4 feet of
vein-matter in the shaflt assayed: Gold, trace; silver, 1.2 oz; copper, irace.
A selected sample from fthe orve-dump returned: Gold, 0.02 oz.; silver, i7.2 oz.;
copner, trace.,

This mine is situated on Gler mountain, about fonur miles
Silver Standard. {from Hazelton, connection with which is sceured by weaus of a
good wagon-road. The mine was operated nearly continuously
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from 1910 to August, 1914, when, owing to war conditions, it was closed down
indefinitely. ‘The 1914 report of the writer contains an account of the mine, its
development and production up (o that time.

In the summer of 1915 the mine was recpened under the management of W. G.
Norrie and substantial progress has since beer made. The Same syndicate, consist-
ing of Stewart, Mcligh, Mcleod, and others, still owns the mine, and the gencral
manager is 1. McLeod, with office and headguarters in Vancouver. Development
of ihe mine has bheen steadily carried out by My, Norrie, and at the same time
continuous ore shipmentis have been made; during the past vear (1916¢) the fivs{
shipments of zince orve from the mine were made, and thig also is the firgt zine ore
te be shipped from the Omincea Division,

When work was recommoenced at the mine one of the firgt things s{arted was
a systematic resorting of the second-class ove previously sorted out from the shipping-
are. IProm Lhese old dumps a considerable tonnage of shipping-ore has been obtained,
a large part of the zine shipments being obtained in this way., Mining and ore-
extraction were also recommenced in the shaft, and a crosscut tunnel was driven
which will be described later. ’

The preduetion for the year 1916 was about 651 tons of silverdead ore shipped
to the Trail smelter, conlaining 126 oz gold, 74,598 oz, silver, and 162,051 1b. lead;
and 209 tons of zinec-silver ore shipped te the United States, containing 168,616 lb.
zing and 12,647 oz silver. The total production of the mine to date is given in the
following table —

Year. Tons. | Gold Silver. . Lead. Zine,
i oon o5 | -Ih Lb.
1M3 .., e e e 289 | 59 38,830 | 134,953
YOL4 oo e 736 0 200 121,944 | 282,033
A4 154 41 26,609 | 54,877
L P U 880 ' 126 $7,240 | 162,051 | 168,616
TOtals oo v e 2,082 426 | 274,722 | 633,914 | 168,616

In all, therc are about nine veins cn the hill which have approximately, but not
entirely, parallel strikes.

This series of veins is best described as consisting of a number of true-fissure
veins which ave filled with a white quartz gangre carrying galena, zine-blende, and
subsidiary amounts of tetrahedrite, pyrite, arsenonyrite, and chalcopyrite, It has
been noted in many parts of the world that where one guariz-filled fizsure vein is
found, there is quite often a series of roughly paraliel veins which are quite close
together; the veins on the Sitver Standerd form a typical example of this paralielism.
It is hardly to be cxpeeted, and, indecd, ravely happens, that all the veing of such
a scries can be profitably worked, but where one is cconomically valuahble, some of
the others in the series generally repay exploitation, In the case of the Silver
Standard most of the work has been devoted to one vein, but at least {hree others
have yielded high-grade ore which has been shipped to the smelter.

The main vein has been deseribed as “a compound vein, with guartz veins
developed on either wall, and with bunches and siringers of quartz lying irregularly
between.”  Ifrom work done during the past year it is now evident that these twe
quartz veins, respectively ealled the foot-wall and hanging-wall veins, are not quite
paraliel, but that they intersect at a point to the scuth-west of the shaft. At the
shatt these veins are about 40 feet apart, The area between was evidently fractured
in a subsidiary manner by the forces which made the main veins; frregular geams
and fissures were made, which in many insiances are roughly parallel 1o one of the
main veins, but in other cases are siriking in various dirvections, and in these some
good, but small, shoots of ore have been discovercd.
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The silverJead ore shipped to the smelter carrvies from 17 to 20 per cent. zinc,
and a penalty of 50 cents a unit is charged for all zinc in excess of 8 per cent.
This charge, together with smelting cosf, wagon-haunlage, and railway and Dboat
trausportation from Ilazelton te Arail, brings the tofal costs of smelting and trans-
portation up to somewhere about $30 a ton. When the cost of mining is added it
is evident that nothing but closely sorfed ore ean be shipped at a profit. There is,
however, a lot of ore which carvies values from 315 to $20 a ton in which the
mineral is so disseminated in the rock that it cannot be hand-sorted. For this ore
mechanical concentration would be needed.

The shaft-workings on the main vein total in all about 3,500 feet, and it is
estimated by the management that there has been disclogsed by this work some 5,000
to G,000 Lons of ore of a milling grade. It is hoped, thercfore, that with further work
ont some of the other veins a sufiicient tonnage may soon be demonstrated to warrant
the' erection of 4 small coneentrator.

As the ore conlains galena, sphalerite, grey-copper, pyrite, and arsenopyrite, it
will probably prove a diflicult ore fo treat 8o as to make & high extraction of the
vaiies, The ore is, however, high-grade, so there would not be a necesgity for making
a very clean separation of the quartz gangue, and henee 4 rough concentration which
would remove a considerable proporti'on of the gangee would sullice o malke a con-
centrate that would easily stand shipping costs.

The ore is not unlike that of the Silverton Mines Cowmpany’s property, where,
after many experiments and disappointients in milling the ore, very fair success '
has heen oblained by the use of an oil-fiotation process. Af this mill by a judicious
combination of tables and oll-flotation a good separvation of the zine from the lead
has heen aftained. .

The erosscut tunnel was staried at an elevation of 1,581 feet and strikes the
main vein at the 250-foot shaft level. In all, five veins have been crosscui, and the
main vein is expected to be cut at a distance of about 850 feet. Some of these
veing show good ore on the surface, and while but little or no work has been done
on them from the crogscut level, it is understood that some of them look promising.
" These veing, with development, may be expecled to show ore of a milling grade.
They vary in width from a few inches up to 2 maximum of about 6 feet; from 1 to 3
feet is the usual width,

The main vein las been developed by a shaft which follows down on the foot-
wall vein; in eonsequence it is not regular in gip and is more of a prospecting-shaft
than a working-shaft, and a further disadvantage In using it as a working-shaft is
that it is only equipped with a small hoist operating a bucket. Between the 250-toot
level and the surface there is a considerable fonnage of ore which could probably
be handled at a profit if mined cheaply. For this reason, as well as to prospect the
other veinsg, the crosseut tunnel was driven, which taps the main vein at the 250-foot
level at a point soulli-west of the shaft. To have driven & tunnel which would have
tapped the bottom of the shafi or still lower would have meant a considerably lenger
crosseut, whichh at the time was not congidered advisable by fthe management, In
addition to the work of driving this tunnel and soriing over the old dumps, through-
out the year work has been steadily prosecuted from the shaft. A good deal -of work
was done in the lowest or 400-fool level of the shaft-workings in following up and
exfracting streaks of high-grade ore. Other levels of the-shaft-workings were also
worked, and in all several car-loads of high-grade ore were taken out and shipped.

The property of the Wright Ceal Company, cousisting of abouat

Wright Goal Ceo. twelve claims, is situated near the station of Seaton, on the Grand

Trunk Tacific Railway, and about tweniy-two miles from Hazelton.

Coal-bearing heds of the Skeenda seories are here found in a rather shallow bui fairly

regular basin, with a total length of about four miles and a half and a raximum

width of about onme mile and a half. The property was formerly owned by the

Seaton Coal Company, and before that it is believed fhe name was the Grand Trunk
Britizh Celumbia Coal Company, Limited. .
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Coal was discovered here many years ago, the seams being exposed along the
bhanks of the Bulkiey river. Tn all, fen or eleven small seams have been found,
gecurring in about 500 feet of sandstones and shales. These seams range in thick-
ness from 1 to 31 fect and are lying guite regularly and with little or no distortion.
The average sirike is N. G6° to 74° W, (mag.), with a northerly ¢ip of about 30
degrees.

On the main seam a tunnet hag been driven from the bank of the river for 230
feetf, and at a point 120 feet from the portal a slope is down 30 feet, which had
water in it at the tine of examination. In the slope this seam has 214 feel of coal
on ihe roof, then a layer of bone & to 10 inches thick, and then 1 foot of coal on’
{he floor. A sample across the 214 feet of coal on the roof gave the following
analysis: Moisture, 1.2 per cent,; V.C.AM., 17.2 per cent.; F.C., 34.9 per cent.; ash,
46.7 per cent.

At other places this sean shows more bone or shale, as the following secction
at the face of the tunnel shows:—

Inches.

L4075 3 9
15D U 5
L0 1 8
1 2
Lo T PN 5
Shale with a liftle coal mixed in it ... oo iv i, 18

Total ... e e e 47

A sample was taken cutting across the (hree bands of ¢lean coil and excluding
The ¢lay-Lands and the bottom 18 inches, and the analysis of this is as fellows:
Moisture, 0.9 per cent.; V.C.AL, 187 per cent.; INC., 45.6 per cent.; ash, 34.8 per
cent,

During last summer the company made preparations to sink a slope on this seam
and prospect it thoroughly. The siope breaks through from (he surface into the
tunuel at a point 100 feet from the tunnel-mouth. A denkey-engine has been installed
on the bench above the w orkings and only a few hundred yards distant from Seaton
Station.  This will hoist the waste material up the slop(_ to the snrface and take
the coal on & tramway uap the side-hill fo the beneh, 500 feet in distance and 170
feet higher clevation. At the time of visiting the property (July I123{h) the donkey-
engine was sot up, the tramvay being put in, and eonnection broken through from
the surface to (he tunnel, but work had not Lbeen slarted in sinking the slope below
the tunnel-level.  Nothing has since beén heard as to how the work progressed.

. Short prospectituiels il;l“(e een runi on two ov fhree other seams, but it was
1ot anticipated that any furthet worl ‘would he done on uiem in. the fmmediate
fulure. One of tliége lunnels igi87 feet!long and shows a seam about 3 feet wide.
A sample iaken adlosg 2 feet 10 'inch(\' at the face gave the following analvsis:
Moisture, 0.9 per ccnt v.C. M., 1\&. per ‘cent.; T.C., 43.9 per cent.; agh, 37 per cent.

The analyses of the samples Jaken show an unduly high percentage of ash,
<Lnd unless portions of the seams can he found which have a much lower ash con-
Lont the value of thlfs coalfield is ploblenmtmal Coal with such high ash is not of
mueh commercial vilue, and at least it would have to be cleaned by washing before
marketing. It willy be d,lso noted th 1t the SC‘L]HS arc balelv abpve Lhﬂ eoonouuc limit
in o width, : ! : '
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The following {able of analyses of samples, taken by W. W. Leach, of the
Canadian Geological Survey,* also shows a high ash content for these seams:—

" Bample. Moisture. ¥%lj'a€$;fl" C;;‘ﬁ)e;]l‘_ Ash,
No. 1, I5-inch seam .....o.veveinvaninnnninn. 1.02 25.70 52.96 20.32
No. 2 18inchseam ......... ..ocoeviia... 1.39 25.56 50.06 22 99
No. 8. 20-inchseam ......c.oovivuinienn.. . nn. 1.12 33.70 51.72 23.46.
No. 4, 38inchsearm ............ ... ... .. 2.15 22.03 43.66 32.16
No. 3. 20-inchseam ... ....ooviiiivans. . 1.36 25.18 55.41 18.03

TELKWA.

The town of Telliwa is situated on the Grand Trunk Pacifie Railway at the
confluence of the Bulkley and Telkwa rivers., This town has apparenily improved
a littie in the last two years, and the railway-freight business from this point is
gradually increasing, The adjoining town of Aldermere, situated on a bench half
a mile behind Telltwa, has been entirely abandoped, everybody moving down to
Telkywa, This has agsisied by centralizing all the business in Tellkwa. There anc
now three. general stores there, which keep a very complete stock of goods and
apparently do a good business; in addition, there are some smaller stores.

Telliwa is surrounded by some very fair agricultural eountry, and the produe-
tion is increasing and will continue to still further increase. An annual fall fair
is held at whichh the farmers can show a large variely of agricoltural produce,

Fhere are no mining camps close to Telliwa, but at the same time the fown
is an outfitting-peint for prospectors and several camps, at which work has been
carried on intemmittently during the last few years, purchase their supplies from
the Telkwa merchants.

The town is compaet, and now that Aldermere is defuunect there is no 110:11"-1)}’
rival to prevent the cenlralizalion of the {rade in one place. Ilubert, Tour miles
~away—a railway fown—is about in the same condition as Aldermerc.

The rvailway divisional point (Smithers) is apparently a larger place than
quk‘.\?a, but the business done is about the same in amount. There is room for both
these places to grow and prosper, and a healthy co-operation should take the place
of rivalry.

© The Grand Trunk Pacifie Railway has not yet gone ahead with the plans for
building a big station, yards, ete, af Smithers, but it will come in time, The mining
camps on Ifudson Bay mountain are tributary to Smithers, and possibly also some
of those in the Babine range. " The rancheg all along the Bulkley valley are gradually
increasing their production and making more bhusiness for the towns, but this growth
iz slow.
’ HUDSON BAY MOUNTAIN.

Severai properties on both sides of Hudson Bay mountain werc described by the
wiriter in his 1914 reporf., None of these were revisited during the summer of 19186,
but some other claims were examined and the fellowing descriptions of them written.

The claims examined are located on the north-castern slope of Iudson Bay
mountain, and most of them are as yet undeveloped prospects. The first property

" vigited was that of Jennings Bros., situated near Lake Kathlyn, and the others were
the Schufer and Martin claims near the top of thie mountain. ’

A group of six claims gituated one mile and a half from Lake

Lone Star Group. Kathlyn in a south-westerly direction, and owned by Jeonings

Bros., is known as the Lone Star group. ITake Kathlyn is a small

but beautiful lake on the line of the Grand Trunk Pacific Railway about three miles

north-west of Smithers, a railway divisional peint. It is said@ to have Dbeen .the

® Summ'al:y Report of Geolegical Survey Branch, 1910, page 100.
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intention of the Grand Trunk Pacific officials to make this info a tourist resort, but
as yot nothing has been done and the place is only a Hag-siation, Nevertheless, the
place is very popular with the Smithers people, who go (here for summer camping,
picnic parties, ete.; it is a particularly prelty place and the lake provides -bathing,
boating, and fishing.

The old name for the lake was Chicken’s lake, but as a preliminary to advertis-
ing the place as a “ scenic resort ™ the Grand Trunk Pacific publicity agent succceded
in inducing the Gceographic Board to substifute the more artistic name of Lake
Kathlyn; this latter is now therefore the official name for (he lake and the station.
1t s therefore to be hoped that in the future the “ fair Xathlyn” will not be dubbed
a “ Chicken.”

.]elmlings Bros. own a considerable piece of land around Take Kathlyn and rum,
in 2 small way, 2 stopplng-place for visilors. They have guite an extensive garden
in which they grow a large variety of markel produce. Amongst viarious other lines
of work the Jennings have taken up a group of claims and carried out considerable
development-work., These claims are situated one mile and a half from their house
on Lake Kathlyn in a divection right up Fudson Bay mountain, and are on a small
creeklet known as Jennings crcek, The workings are at an elevation of 2,575 foet,
and the claims are in the sane locslity as the Empire group, deseribed by the writer
in his 1914 report.

The Tormation congists of andesitic tuffs, breccias, and highly altered sedimen-
tarvics; in many piaces the rocks arve decomposed, crumbly, and badly weathered.
Some lines of shearing and sheeted zones can be seen, but at no place is there any
greal width of erushed vocek., The most predominant strike noticed was N. BO° W.
(mag.), with a2 south-westerly dip of G0 degrees. Slight mineralization has taken
place along cracks and narrow shears, but no continunous streak of ore of appreciable
width has vet been found. It was hoped by the Jennings Iiros. that there was
sufficient mineral disseininated all lhrough the rock-matter to make a large low-

grade hody of ore, hut, while this js & possibility, it eannot be said that such is yel

proven, .
Three tunnels have been driven in, two on fhe north side of the creck and onc
on the scuth, whick prospect likely-leoking mineral-bearing zones. The tunnel on
the soulh side is 100 feet long, with a 22-foot crosseut from the end, This working
shows a liitle wineral in seams an inch or two wide. The upper tunnel on the north
side i3 TO feef long and the other one is 150 feet long,  The zolid galena that is found
occasionaily in the small gseams carvics nearly an ounce of silver te the it of lead.
A Jiltle zinc-blende is sometimes also found.
This group of claims, owned by Teter Schufer, is sifnated on
Schufer the north-western slope of ITudson I3ay mountain, aboat ninge miles
Property. by pack-trail from Lake Kathlyn. This property .was Londed a
few years ago to the Hudson Bay Mining Company, the first work
being done uwder the superintendence of Ceolonel Sfecle, and some favther work later
on by Mr, Bromly. Owing to the refusal of the owner to cxtend the time of and
lower the price of the bond, Mr. Bromly gave up the company’s option on the property
two years a;jm. Since ihat time very little work has been done,

The main showing is} a body of zinc-pyrrholile ore occurring in & vein or
minevalized zone in a formation consisting of altered voleanic rock. This ore-body
is exposed b:y two open-clthS'SO feet apart avd an 18-foof shaft (full of water).
The width is from 15 to 20 feet and the length exposed aboul 100 feet. Further
work may show that this 30re-b0dy has a greater leng(h than 100 feet. 'The vein,
which shows‘ as a4 resty h'ojn—capping:, has Been traced down fhe gulch from the main
showing, and at an elevalion 100 feet below the collar of the shaft a tunmel was
driven in 135 feel by Mr, Thromly., 'Ihis tunmel apparently is driven on the vein, but
it sliows no appreciabie amonnt of sulphides, the rock from the tunnel being siticified
country-rock. This tunnel is 80 feet short of being under the main showing, and
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it was to drive this additional 80 feet that Bromly desired an extension of the
conmpany’s option on the property. i

The zinc-pyrrhotite ore in the main showing will assay from 10 to 15 per cent.
zine, and it is not believed that it carries high values in either gold or silver.
Sample No, 44 is an average across I4 feet of the main showing, and this assayed:
Gold, 0.14 oz.; silver, 1.5 oz.; lead, nil; zninc, 16 per cent. An average sample of the
whole dump from the openh-cut and shaft returned: Gold, 0.02 oz.; silver, 1.4 oz.;
lead, nil; zine, i3 per cent. These {wo samples give a fair idea of the grade of ove
in the main showing.

There ig another vein on the property which is developed by open-cuts and an
§0-foot tunnel. ‘This tunnel shows no ore and this vein cannct be considered to be
of as much value as the other one.

A erosscut tunnel at a point a long way below the main showiﬂg was driven in
400 feet by Colonel Steele. This is waste work and is of no value in proving any
of the ore-showings on the property.

The ore now exposed on the property is low-grade zinc ore and cannot be
marketed in its present condition, It. would have to be concentrated and such
concentration may prove to be difficult. As yet there is not sufficient ore proved
up to warrant the erection of a concentrator. '

The property requires further development, and this development can be carried
out guite well by hand-work. As no machinery is reguired, the present mode of
transportation by pack-trail is quite suflicient to allow development of the property
for some time to come. )

~ This group of four claims is ewned by Frank Martin and is

White Heather situated above the Schufer property at an elevation of 6,900 feet,

Group. The formation consists of a peculiar reddish-coloured volcanic

’ breceiq, in some places perphyritie, and the ore is found in small
irregulat fissutes which are often faulted considerably in small siep-like faults.

The main showing is a vein whidh varies in width from a mere seam up to
‘ﬂe{irly a foot, which has been developed by open-cut stripping and one shallow
shaft or prospect-pit. The valuable minerals found are bornite and grey-copper and
oceasionally some native silver. This vein is cut into slabs of about 10 feet in
length by fawlt-planes, and it is very evident that the ore is better near where a
fault-plane intersects the vein. Mineralization also occurs in places along the fault-
planes. It wouid seem as If the ore now found was of a secondary nature, formed
after the faulting Ivad taken place, but this is by no means certain.

Where the vein is well mineralized it is as a rule guite small, so that the total
" amount of ore is not great. A few tons of ove were shipped at different tines in the
past from thig property. and during the smupmer of 1916 Mr. Martin had taken out
a few more tons which he expected to pack out in the fall. The ore is, of course,
clogely hand-sorted before shipping, and this sorted ove contains a high percentage
of copper and often high values in silver. A representative sample of this shipping
ore taken by the writer assayed: Gold, 045 oz ; silver, 1201 om; copper, 47.8
per cent.

Two hundred feet east of the main showing therc is another vein siriking
N. 20° I. which is from a few inches up to 2 feet in width, The vein-filling is
mainly ganguc-matter somewhat decomposed and carrying a little chalcopyrite and
a lot of limonite, and somewhat stained with malachite and azurite. A sample
acrogs 2 feet of this vein gave the following assay: Gold, trace; silver, 1 oz.;
copper, 4 per cent, :
This claim is located farther over the ridge from the White

Bonanza. Itegther group and on anoiher slope of the mountain. There is

oun thig claim a small vein very similar to that on the White
Heather, except that the bornite dees not carry as high silver values. The only
development is some open-cuts and strippidg vp and down the gualch in which the
vein is exposed. :
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HUNTER BASIN.

As far as could be learned, there had been very little new work done on tlhe
claims in ITunter and Ilankin baging since they were examined and reported on
by the writer in 1914, and therefore they were not revisited during 1916. Later in
the year it was heaed that the Hunfer group, or holdings of Wm. Hunter, were
bonded to a4 company which immediately commenced work on them. The report of
. D. MacKenzie, proviously mentioned, contains a good description of the more
important showings in Hunter basin.

HOWSON BASIN.

Howson basin is sitvated at 1he head of IJowson creelk, a tributary coming in
trom the west to the South fork of the Telkwa river. It is distant about twenty-
eight miles from Tellwa, and is reached by a trail foligwing up the main Telkwa
river and then the South fork of the river to its headwaters,

Mineral claims were gtaked in thig district many years ago, and also coal-
showings were partially prospected, but the district was quiet for a long time, A
report on ihe district was made by 'W. W. Leach in 1906, published in the Summary
Report of the Geologleal Survey for that year. Mrom this report the following
mmi'ltmn is taken :—

“ Another and larger area of intrusive rocks oceurs near the head of Scallon
oreclk, an important tributary to the South fork of the Telkwa from the west,
extending across the divide to the headwaters of the Morice and main branch of
fhe Telkwa, This rock has sent out numerous dykes in all dircetions into the
surrounding volcanicg, and has also cawght up wavd included in it many patches
of the Jaiter. Near the contact of fhese two formations and along the dykes from
the former, a lavge number of mineral loeations have heen made, including the
Dhichess, the Anne-Bve, and the Bvening groups on Howson creek, the Sterr group
on Starr creek, and numerous other claims.”

The camp was examined by W, Fleet Robertson in 1911 and a report on it ean
be fownd in the Anmual Report of that year, The writer was unable fo find time
to personally wvisit Ilowson hasin, bhut his assi*stant; D. A, MadKimon, spent two
days there, and from his notes the following report has been nrepares?,  The principal
operator is . M. Dockrill, together with associates, and it is understood flhat he
will haul out this winter on a sleigh-road some 300 fo 400 tons of high-grade copper
ore.

Briefly, the geology of the disirict is that the rocks of the TTazclton for mation,
here consisting largely of volcanic and. tuffaceous rocks, have been intruded by dykes
of a granilic rock which eome from stocks of granodiorvite belonging to the BDulkley
eruptives. Mineralization has followed these dykes, sometimes in the older rocks
near the dykes, but more often along the wialls and through the bcdy of the dylkes.
Some of the ore-hodies are of the 1epheement type and are characterized by a
development of epidete and ealeite. The gavgue consists Iavgely of the decomposed
and highly altered wall-rocks, together with small quarlz stringers.  Chaleocite,
bornite. and chalcopyrite are the important ore-mvinerals, and in addition pyvite
and hematile are found. Copper is the prineipal valuable metal prosent, the values
in precious metals heing qmte low,

The Sante Werie, Kathrine, Pelkwe, and Iowson claims

Santa Maria constitute the szta‘-[&ma group, which ig undc bond to Jeffer-

Group. son - & Docl\m[I Th%x property hus a iauiy well-defined vein

averaging ‘about 4 f: it in width, and striking N, 30° W. and

dipping at 70 degrees to the west, W]llcll cirbs through a voleanic: rock formation.

Open-culs expose the vein at intervals for a distance of ahout 950 feel. At an

clevation of 4,830 feet a shaft has been sunk on the vein, which, at the time of

visiting the property, was down 38 feel, Work was being continued i sinking this
shaft.
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The hanging-wall of the vein is definite, but the foot-wall is irregular and
discontinuous. The vein as exposed in the shaft secins {0 be made up of a number
of parailel stringers, whicl are all, in places, well mineralized; but the pay-streaks
in €ach stringer are discontinuous and hreak off abruptly. Chalcocite is the most
important mineral found, but other sulphides of copper and iron also cecur,

A sample across 4145 feet of the vein taken ai a point 35 feet down the shaft
assayved: Gold, trace; silver, 7.5 0z.; copper, 12.2 per cent. From the material
taken from the shaft about 50 tons of good ore had been hand-sorted angd piled on
the dump; a grab sample of this dump was taken which assayed: Gold, irace;
sllver, 13.2 oz.; copper, 2.7 per cent,

Work was continued steadily on this property all fall, and it is believed several
hundred tons of high-grade copper will have been shipped Quring the winter months,
A rough sleigh-road has been constructed, and over this the ore will be hauled to
Tellzwa and then shipped.

' Thig group was one of the first locations in ¥owson basin
" Duchess Group. and was lheld by the Telkwa Mines Company; it is now under
pond to Jefferson & Dockrill, The ore-hodies are found in dykes
which cut through voleanice rocks of an andesitic character, Mineralization with
‘copper and iron sulphides has taken place along the walls of the dykes, and in
places throughcut the dykes. These ore-bodies are admittedly Jow-grade—i.e, from
1 to § per cent. copper—-but may be shown to be quite extensive. Yurther develop-
ment Is being proceeded with in order to determine the amount of ore existing.

The present development consists of two tunnels, one of which is 400 feet long,
and some surface cuts. Considerable mineralization is evident in the long tunnel
for 90 feet, but no sampling was done. It is claimed that considerable ore in this
working averages 4 per cent. copper, and that some streaks carry 11 per cent,
copper. The claims are at an elevation of 4,700 1o 5,000 feet. The hill is much
shattered by the intrusive dykes, and thercfore should be a likely locality in which
to find Iarge ore-hodies. Mhese dykes are called “ green dykes,” the name describing
their. prevailing colour. From an examination of a hand specimen they are fine-
-grained and ounly slightly porphyritic; they now contain a good deal of epidote and
some chlorite, and probably originally had about the composition of a diorite. The
rock through which they infrude has a general reddish colour, is in places porphy-
ritie, sometimes brecciated, and oceasionally amgydaloidal,

. About two years ago the Cassiar Crown Copper Company
Casmar Crown gsecured & lease and bond on the elaims on Grouge mountain,

Copper Go. which are owned by Samuel Bush, - Iouis Schorn, and other
. partners. These claims were described by the writer two years
. ago under the name Bush group.® At that time they had only been siaked a
fiew months, and shortly after the writer examined them they were bonded by
Trimble & Anderson, who formed the above-named company.

In 1915 J. D. MacKenzie, of the Geological Survey, examined this property in
some detail. His report on it is in the 1915 Summary Report of the Geological
Survey and includes a contoured geological map of the claims., Iis report is so
complete that little further need be said. It may be pointed out that his accompany-
ing map hag, probably through a prinfer's error, a wrong scale on it. The scale as

“given is 5 miles to the inch, but it is evident that the actual scale of {he map is
about § inches to the mile.

The concluding sentence of his report says: “This deposit, so far as it has
besn prospected, is of a promising appearance, and is also favourably located with
vegard to transportation,-as It lies on the very edge of the Buikley valley, with
the railway across the river only four miles and a half distani in an air-line.”

The first work dene by the Cassiar Crown Copper (ompany was to sink a shaft
at a point where there was a good showing of ore. This shaft is 50 feet deep and
had water in it when the writer examined the property in July, 1016, This working

* Annual Report of Minister of Mines, 1814, page 227.
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shows several ‘streaks of good ore, but in general the whole rock taken from the

shaft is mineralized. To judge by the eye, the rock taken out, which now forms
the dump, would assay from 3 to 4 per cent. copper. A rough grab sample of the
wiwole dump was taken which, however, will only give a very rough approximation
at an average sample; this assayed: Gold, trace; silver, 2.6 ox.; copper, 2.5 per
cent.

The company apparently congidercd that the indications of ore as shown by thig
prospect-shiaft were sufficiently encouraging fo warrant a more cxtensive develop-
ment plan. A small gasolene-driven compressor was installed and work commenced
on o cressenl tunnel, which is 300 feet lower than the collar of the shafl and is
distant 500 feel iz a horizontal direction. 'This tunnel may possibly sirike stringers
of ore before getling vertically underneath the shaft. Fhe face of the tunnel at the
time of examination was in about 100 feet and was in a hard, dense, flint-like rock,
which is a highly silicified volcanic tuff or tuffaceous quartzite.

The foilowing is an excerpt fvomt Mr. MacKenzie's report: *The wmotallic

'mineraIs, which are chalecopyrite and zine-biende, are localized in 2 sheeled uone,
which 1 in general parallel to the sirike of the sediments and nearly vertical, Whe
joints (shects) of the zone show little or no slickensiding and arve spaced from a
fraction of an in¢h to several inches apm-t.' The orc-mminerals arce found in narrvow
{issure-veins, representing Gling of the openings in the sheeted zoue, and also as
irregular replacement veins and massces throughout the zone. Treore is a little
quartz gangue associated with the sulphides. Wel-defined walls were not observed
for the deposit ag a whole, though they are yresent loeally, 'This owve-hearing,
sheeted zone has been broken by post-mineral faults, usually of only a few feet
displacement and nearly vertical. Those obscrved are roughly parailel to ibe strike
of the dykes and the direction of the schistosity in the sedimentls, roceeding east
along the zone, it can be scen to be offset to the north along the faults, and from
the areal distribution of the ore-ninerals it is thought that the western portion of
the zone may be af’fected by faults of greaier displacement than those observed
clsewhere,

“With regpeet to the tenor of the ore but Iittle definite information is available,
as no systematic exploration nor assaying has been done. The following deseriptions

of zome of the prospect openings will serve to give an idea of the character of the
more highly mincralized portions of the deposit:—

“ At the initial post of the Copper Cirown c¢laim a shected zone 12 feet w 1de is
made of closely spaced joints from 14 to 4 inches apark, most of which can he traced
on the surface for 10 feet, and in some cases two or three fimes that far. Chaleo-
pyrite cceurs in the fissures in ihis zone, forming lenticular and irrvegalar veinlets
of the solid mineral, the largest seen being 8 inches thick by 18 inches long. . A ghoot
in the zone, 3 feet thick and 10 feet long, contained about 20 per cent. chalcopyrite,
and other Jess-rich shoofs also occurved. Awenty-(wo feet east of the place just
described a Z-foof pit shows a shoot 4 feet thick, visible for 10 feet, which containg
about 25 per cent. chalcopyrite, and a 10-inch vein in the middle of the shoot, exposed
for § feet, is neariy pure chalcopyrite. At a distance of 190 feet from the initinl
popt mentioned the continuation q{ the same zone is 35 feet wide, prospected by a
shalt on the sotth side of the zoize and a trench on the north side, The shaft is
3 x 6 x 8 feet deep, and cxposes a G-lool shoot that may run 20 per cenn. ehaleopyrite.
The rest of the 33 feet is Jower-grade ore, except for oue or two small shoots up to
18 inches thick, " Iastward from herve for a distance of about 100 fect are many
short veinlets of chalcopyrite from. 1% to 4 inches thick.

“ At the east end of Coppermine lake, on the Furcke claim, » shaft 6 x 5 x § feot
deop and some trenching expose a 10-foot mincralized zone in greenish tufls, which
iz probably the eontinuation of the onc just described, 'The zmone strikes N, 80° . and
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dips about 75 degrees north. Following is a section of the zoune, from the hanging-
wall to the foot-wall:—

“ Chalecopyrite, pyrite, and quartz ....... ... iennn... 6 inches.
Bock, slightly and irregularly mineralized ......... e, 6 inches.
Ore-shoot, about 25 per cent. chalcopyrite .............. 2 feet,
Rock, stightly and irregularly mineralized .............. 2 feet,
Ore-shoot, about 25 per cent. chaleopyrite ........... <o.. 9 feet”

BOB CREEK,

Buck river flows info the Bulkley river at Houston, a station on the Grand Trunk
Pacific Railway thirty-one miles east of Telkwa. ™Ten miles up the Buck viver from
Houston a small tributary comes in which is called Bob creek. About kalf a mile
from whetre it joing Buek river, Bob creek flows through o narrow canyon which has
been cut down by the creek. At different times some placer-mining has been done
on this creek, mostly near the foot of the ranyon; sowe of this work was done in
recent years and some of it may date back te forty years ago, Various stovies are
heard as to the results of this worl, but it is fairly certain that some placer gold
Iras been talken out of the creck. The origin of this gold is supposed to be in a belt
of volcanie rocks some 1,500 to 2,500 feet in width which are cut across by the creek
whore it flows in the canyon. Evidence of this is said to be shiown by the fact that
no placer gold is found in the creck-gravels farther up the stream above these rocks.

Phis belt of rocks is known locally as a “ porphyry dyke,” and claims have heen
staked covering the locality of outerops and some prospecting has been done. The
rocks appear to be true voleanic rocks consisting for the most part of voleanic breccias
and andesite, They have a general north-west strike, but strikes and dips of joints
and. fracture-planes can be seen going in all directions., No distinct flow-structure
can be seen nor can lines of separation of different lava rocks be easily seen. As a
rule, the rocks where shown on the sides of the canyen are soft and crombly and
contain a considerable percentage of iron oxide or limonite, which has probably
resulted from the oxidation of original iron sulphide. There seems to be no question
that certainr zones or streaks in ibhesce rocks carry some gold values, but 1he writer
was quite unible in the short examination he made io determine just how these
ore-bearing zmoneg originated. These rocks from their lithological appearance may
belong to a horizon of the Hazelton series, which is almost entirely made up of
voleanic rocks, but they may be of much later age—possibly Tertiary. If, however, |
they belong to the FHazelton series, then, in common with these rocks as occurring
in other localities, they could liave been subjected o fracturing and mineralizing
agencied,

No definite veins, sheared zones, nor sheeted zones can be seen, and what
mineralization there is is quite scattered, irregular, and also very slight. Metallic
sulphides are very scaree, but from the presence of considerable sccondary iron
oxide, it is evident that iron sulphide was present at one time. Minuie amounts
of zminc-lende have been found in concentrates fromm panning samples from certaln
zones of the rock, The only work which has been done is a number of prospect
holes and cuts from which many samples have been taken.

As yet, however, no systematic sampling to find out the average grade of the
whole hody of voleanic rock (¥ dyke”) has been done which is considered conclusive.
It would not secm as if there was any small arca or zone which carries sufficient
gold values to malke small-seale mining possible at a profit. The. only possibility is
that the whole “dyke® g sufficiently mineralized fo make a large low-grade ore-
body. While this possibility is problematical, further testing is required.

BABINE RANGE.

The Bulkley river rises in Bulkley lake and flows mearly north-west to the
Skeena river at Hawelton. It marks a divisional Jine between the Rodher Débould-
and HMudson Bay mountsing and the Babine range, which latter extends from the
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Suskwa river (a tributary of the Buikley coming in ten miles above Hazelton} to
Teikwa, from whence these mountains gradually fade away. This range readhes
elevations of 6,000 to 8,600 feet in the neighbourhood of the Suskwa river, and

. then gradually decreases in height towards Moricetown, where it consists mainly of
ridges coverced with scrub timber. Continning south-easterly, it again rises to high
peaks in the vicinity of Driftwood, Deep, and Canyen creeks. Immediately to the
east of the Babine range is Babine lake, which parallels the range for a distance
of 105 miles,

Mincral discoveries have been m'bde in many places in the Babine range, but
the difficulty in arrvanging for suitable transportation has retarded development.
Cronin’s mine was re-examined during the year; the Debenture group, active develop-
ment of wihich was started in July, was visited and also the gold-quariz camp at
Dome mountain. These will now be described.

The property owned by the Babine-Bonanza Mining and Mih-

Babine-Bonanza ing Company is popularly knewn as “ Cronin’s mine,” the reason
Mining and being that James Cronin is heavily intervested in the cowmpany
Milling Co. and is also manager of the mine. This property was deseribed in
detail by the writer in his 1914 report. Since that time further
developmenl-worls has been carried out by Mr. Cronin, and shipments of ore would
probably be now commenced if suitable transportation arrangements were provided.

In bhis 1914 report the writer said: “The ore-bodies on this property occur at
and near the contact of a granite porphyry wilh a sories of highly altered sediments
of the Ilaxzelton group.” In this the opinion previously expressed by W. W, Leach,
of the Geological Sarvey, was concurred in, but from a second examination (he
writer is not at all so sure that the rock Jabelled “ granite porphyry ™ is so. The
rock in question is a highly siliceous, fairly fine-grained rock, and some hard speci-
mens are nearly identical with guartzite, Other specimens, however, show small
crystals of biotite mica, and this fact may have caused it to be called a granite
porphyry. Hhe writer took several specimens which will be examined microscopi-

cally in thin section and the cexact character of the rock will be found. This has

not been depe in time for this preliminavy yeport, but will be given later.

No further work has been done in the shafts described in the former report, but
the tunmel (No. A tunnel) which was in 23 feet in 1914 has had & good deal more
work done on it. This funnel went in for a short distance in slide-rock and then
for 23 feet crosscut obliquely a body of good ore. The tuunel was then continued
for 178 feet and at that point struck the No. 2 shaft vein. Where encountered this
vein was gmall, but drifting on it was being commenced when the writer was on the
ground, i

The large orc-body cut near the mouth of this tunnel appemed s0 promising
that the mavagement decided to run a crosscut from -the lower main tunnel (No. 1)
to prospect the ore-body at greater depth. The Iower main tunnel is situated 100
feet below the No. A bumel, is in some 400 feet, and fwas driven; seversl years ago
as a drift prospeeting the first vein found on the property. Accmdmf'l" a crosseut
w a°; run {rom it to a point underneam the large ore- body, but while 19 appreciable
Ore Was found, this worl is not conclusive proof that there is no downward con-
tmuatxon of the ore-body in No. A tunnel.” More: wnlk is now belng doneé on and
ne’u‘ the surface to find out-the exact strike. and dip of this ore«body so that it
wxli he possible to calculate more e\acﬂv where the; ore shomd be on the main
tututel level. Tn furtherance:of this ‘idea a pwspecuna ~tunnel -was being driven at
a point 60 feet from tunnel A and af an elevation 60 Teet iower  This tunnel was
only In a short distance, but showed ote in the face of a good mlllin grade, Tlis
tunpel is apparvently running on the strike of the ore:Body ln tmmel A, and it was
the intention before long to crosscut so as to defermine the widlh, character of
wall-vock, dip, ete.

Thie ore-body exposed in tunnel A and the prospect-tunnel below has evidently
been formed i the contact between a siliceous rock and a black schistose rock of
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argillitic composition. ('I_‘ln‘; siliceons rock was in the writer's 1914 repori called

a granite poyphyry.) Thiz same-contact deposit is exposcd at various places ol

~ the surface. It occurs on the slopivg side of the hill, and it would appear as if in
most plages the schisfose rock had been eroded off and lefi the ove exposed l¥ing
on top of the giliceous rock. The confour of the hill thug conformns roughly to the
dip of the ore-body and of the contact.

From these showings of ove 2 considerable ionnage of galena could be hand-
sorted and shipped if suifable transportation were available, but eventually with
furthey developroent, if sufficient tonnage is demonsirated, a eoncentrating-mill wonld
ke the best way of bandling this ore,

A vein on the eastern side of the hill wihich has been deveioped Ly 2 shallow
shaft and {unnel has some nice-looking ore exposed o i, Worlk is being done on
ihis vein also and it seems to promise well for the future,

Still another vein is exposed on the eastern side of the Nill roughly parallel to
the one just described, but nearver to the main woerkings. Pracfically no work has
been donc on if, principally becduse Mr, Cronin has been too busy elsewhere. If is,
hosvever, & protoising-looking vein about 4 feet wide and carrying in places hands
of galena wy (o 2 feel it width, The galena here iz said {o assay 3 or 4 oz, of silyer
fo the unit of lead. ’

My, Cronin is thovoughly familiar with the country and has spent considerable
time in crunising out various routes for a wagon-road from the wine to some point
on the Grapd Trunk Pacific Railway. The great diffienity to be overcome is fhat, a8
the property is on the Babine Lake slope, there is, therefore, on most vonites an
adversge grade against the ore In taking It over the divide of thie Babine range to the
railroad in the Bulkley valley., The route of the present frall up Deiftwood creels
and over the divide was obviously impossible, and the route of the old {trail from
Moricetown alsg proved to be inadvisable. Ifor a time the possibility of taking the
are down fo Babine iake, thence to the head ¢f the lake and out on a wagon-road

“to Burns Lake on the railway, was consideved, but this also was finally cons;deled
impracticable.

Phe route now decided upon by Mr., Cronin is from the mine down Cronin creek
for about five miles in a sonth-easterly direction (towards Babine lake), then swing-
ing southerly and westerly and coming out through a low pass in the Babine range
Iying between Deep and Canyon crecks, and thence inte Tellkwa, a tolal distance of
about thirty miles. Jo July, 1918, My, Jens, a Public Works engineer, surveyed aut
this roule and reporéed it feasible, and thal at no place would there be an adverse
grade ggainst the ore belpg hauled out, This road will also open up about ten miles
of agricultural counfry east of Telkwa, in which there are now some settlers, and
alse will assist further prospeeting in the Babine range.

It {8 gunderstood that Mr., Cronin duaring the fall of 1916 had this read slashed
onf and partially compieted so as io serve as a sleigh-road n winter., The writer's
information at the tiuwe of writing this {(in December) is that the road lacks three
or four miles of heing completed ag a snow-road, and therefove it is not anticipated
that any ore will be hauled out in the winter of 181637,

There are several good velns and showings of ore o1 the pm;lraity and there ig
no doubt that, with a wagon-read, the property should be able to ship hand-sorted
ore steadily. Eventually, bowever, the hulk of the ore will have to be Cﬂn(entla.ted
hefore shipment.

Thig group of five claims is owned by Henyy Bretzins and

Debenture Group, partner and is under bond to Thos. Rea and associates. It is

organized ag a stock company, with head offiee in Victoria, sndey

thie name of the Debenture Mining Company. 'The property is situated in the Babine

rénge, on the Babine Lake slope, ten miles novth-west of Cronin's property, and is at
present reached by a twenty-cight-mile pack-trail from Moericetown.

The property is a prospect willy very little development-weork dome, but has a
most promising surface showing., It has a large vein showing up to 10 feet of
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milling-ore, and in some places shoots of solid galena from 2 to 5 feet in width,
The ore is galena carvying about an ounee of silver Lo the unit of lead and is very
similar to Cronin’s ove, with the ¢xception that there is no zine-blende present.

The main showings ave in a bluff where it is impossible fo do any systematic
work, so Mr. Rea is now driving a cresscut tunnel which will be from 200 to 400
feet in length before striking the vein; it was in July in (0 feet, A camp with fwo
2ood log bulidings has been built and nine mcn are at worlk.

DOME MOUNTAIN CAMP,

At Dome mountain, in the Babine range, & number of claibms have been staked
on showings of guartz veins earrying gold. It was considered advisable from what
had been heard as to the camp to make an examination of if, bul the writer was
unable to find time to personally vigit the camp; he therefore sent his assisiant,
D. A, Mac{innon, who cxamined the more important showings, The following
repert on ihe cap is therefore based on nofes writtenn by Mr., MacKinnon, Irom
his description and the assays oblained on samples faken by him it is evident that
the camp is a promising one and should atiract the atfention of mining men,

Dome mountain, an isolated lone hill, deriving its name from ils similarity i
shape to an engine-dome, is situafed abountl twenty iles casterly from Tellkwa and
forms a part of the Babine range. Tt rises to an clevalion of about 5300 feet, wifh
timber-line at about 4,700 feet, Al the present time a roundalbout route is used to
get to the camp, congisting of fourteen miles of wagon-read and thirteen miles of
trail. DBy building sbout thirteen miles of new trail or road from the north end
of Round lake to the camp a practically direct route of about twenty miles, from
Tellkwa to Dome mountain, could be obtained.

GROLOGTGAL TPEATURES,

From an cxamination of a number of rock samples collected by Mr. MaeKinuon
it would seemt as if the main formation on Dome mountain was 4 series of congider-
ably altered and metamorphosed sedimeulary rocks, dany of the samples arve almost
impossible to identify accurately from 2 hand sample, and 2 micyogeopic examination
of thin gectiong of the rocks would be required to obtain an absolute identification.
Most of the rocks have some lhe In them, and one of them, taken frowm the Bullion
group, is a straight limestone, although somewhat impure.  The rocks have in places
a partial schisfose structuve, and some of this schist wounld appeay to have heen
originally of veleanice oxigin, It is probable thaf the rocks were orviginally a sedi-
moentarvy series in which some voldanie fows had been interealated and interbedded,
and that now metamerphisie has- considerably altered them Trom their origingl
character., The sel of samples does not include any which appear to be platonig
rocks.

The formafion on Dome mouniain does nof seem fo bear much resomblanee
lithologically to the Hazelton servies, and it is possibly an older formation. The
presence of interbedded lmestone wonld suggest {hat these rocks may be corvelated
with the Kitsalas series, but more information must be obtained before anything
definite conid be said.

The showings of ore are found in well-defined guartz-filied fissures, a number
of which give evidence of being of & permanent nature, The veins vary in size from
about 6 incheg fo 6 feet, and practically always confain a truc guartz-illing. The
metallic mincrals which are found in the guartz arve pyrite, arsenopyrite, a libtle
chalcopyrite, and occasionally a little gulena, The main values are in goeld, but in
some instances the silver content becones appreciable, and assays showing copper
up to 2 per cent, have heen obtained. The camp mmust, however, he considered as a
gold camp, as the other values are very subordinate to the gold,

No tests have been made vet 1o find out whether the gold is carried in the pyrite
or other gulphides ov is free in the guarlz It is probable, though, that some gold is
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free, but that a large percentage of it will be found to be contained in the pyrite.
Silver valnes might be expected o run up where there is some galena present.

The mixture of suiphides present will make the ore a liffle difficult to mill or
conecentrate, but no very great trouble should be experienced.

' This group, consisting of the Bullion, Shemrock, Maple Leaf,

Bullion Group. and Pansy claims, Is situated on the easterly slope of Dome moun-

tain: it is owned by J. Bourgone, 1\ J, Thorpe, J. IProbendite,

and G. Hazelton, The main showing is a well-defined quartz vein from 8 fo 5 feet

wide eccurring in a band of altered sedimentary rock which might be classed as an

argillaceous limestone. The sirike of the vein is N, 35° . and it stands approxi-

mately vertically. It is apparent that there are, besides the main vein, small

subordinate stringers of quartz through the rock which are in places mineralized
to some extent; these are, however, of lesser importance than the main vein.

By means of two short funnels and an open-cut the vein has been exposed
along a length of 100 feet. In the open-cut, which iz the farthest opening to the
north-east, the vein is 33 inches wide, and the following is the result of the assay

_of a sampie cut across the full width: Gold, 048 oz.; silver, 2 oz.; copper, trace;
lead, nil. .

About 50 feet south-west of this open-eut a tunnel 30 feet long has been driven
which cuts across the vein near the portal, and then goes on into the country-rock
to where the argillaceous limestone is in contact with a more siliceous bed. The
width of quarts showing in this working is 534 feet, a sample across which returned
on agzay: Gold, 0.10 oz.; silver, 1 oz.; eopper, trace.

About 45 feet farther o the south-west from this tunnel another tunnel has
been started, which is in 12 feet. Iere the vein shows in the upper part of the
face; it is siichlly bent over and is considerably leached out and oxidized, the lowest
part showing more quartz than at the top. A sample across 30 inches of the leached
matter assayed: Gold, 0.76 oz.; silver, 4.6 oz.; copper, irace.

. This group is also situated on the eastern slope of the moun-

Homestead tain, and consists of the Lucky Boy, Howmestead, Gold Standard,

Group. and Snowflake clalms, the owners being T. J. Thorpe, J. Bourgone,

J. Probendite, and G. Hazelton. The lowest showing on this group

is on the FLucky Boy claim, at an elevation of 4,400 feet., Three open-cuts trace the

vein for abouf 120 feet, showing a sirong, well-mineralized quartz vein 4% feet wide,

which strikes N. 45° B, and dips to the gouth-cast., The surface appears to be lying

somewhat flatter than the real pitch of the veln. A sample taken aeross 18 inches

of the vein on the foot-wall side returned the following values: Gold, 0.60 oz.;
silver, 8.6 oz.; copper, 1.9 per cent.

At an elevation of 4,580 feet on the Snowjfieke claiin a 15-foot open-cut shows
a 24-inch quartz vein cutting through a schistose formation; this vein sirikes N. 35°
W. and dips {o the east. The vein is badly leached out on the surface and is not
gshown except in this cut. A sample taken here across 24 inches assayed: Gold,
2.7 oz.; silver, 19.7 oz, ; copper, 0.8 per cenl.

About 100 feet north-west of this open-cut a tunnel has been started to crosscut
this vein, It is in about 20 feef and has still 20 feet to go to reach the vein.

This group is aiso situated on the east slope of the mountain,

Pioneer Group. and cobsists of the following claims: Mohewk, Silver Foz, Lone

Star, Black Hai, and Siver Tip, owned by T. J. Thorpe, J.

Bourgone, J. Probendite, and G, Hazelton, At an elevation of 4,750 feet an open-cut

on the Mohawk claim shows severa'l' quartz stringers through the main schistose

rock, with a strike N, 70° W. These stringers vary from 3 to 8 inches and some

are well mineralized. A sample taken here across a 6-inch quartz stringer assayed:

Gold, 046 oz.; silver, 8.8 oz.; copper, trace. Another from 4an S-inch stringer
returned: Gold, 0.30 oz.; silver, 254 oz.; copper, trace,

Trom this open-cut, following along the line of strike N. 70° W., the vein has
been open-cut again about 800 feet to the west, but no infermediate cuts have been
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made. This is at an elevation of 4,780 fect, ahout 100 feef above timber-line, but -

owing to the thick covering of carth over the -hillside the vein cannot he scen excepi
at open-cafs, 'Fhis work is on the ground of the Silver Fox elaim.

The vein here shows 20 inches quartz, with 24 inclies of vein-matter mixed with
rock on the foot-wall, The veiln has the appeavance of heing sHd over on the suvface
and has a dip of 45 degrees to the north. A sample taken across this 20 inches of
qQuartz gave the following result: Gold, 0.56 oz ; silver, 13 oz ; copper, 1.2 per cent.

This is the middle vein on the Lillside, a vein Leing found about 200 feet helow,
that is to the north-cast, and another one about 400 feet Ligher up the hill, The
veing are practicadly parallel and all are vertical. They are all very shuilar in
character and mineralization.

At an elevation ot 4,510 feet aun open-cut on the upper vein shows 18 inches of
vela-marfer. This vein is opened by ents in several places ; w saple taken across
18 dnches of the vein at the farthest north open-enl on the Pioncer group gave the
following vaimes: Gola, 0.36 oz ; siver, 1.6 oz ; copper, trace. The lower vem is
also exposed In a cuf on the Plopecr group, showing it to be the same character of
vein as {he other two.

This clalmy, owued by T T, Phorpe, lieg lnmmediately to the

La Petite north-west of the Pioncer group. A vein, apparen{ly the upper
Fraction. vein of the Ploncer group, as it is on Lthe same sfrike, is open-cut

on this property at an elevation of 4,720 feel, About €O feet
west of this open-cut another vein is exposed, which is an offshoot of the main vein,
Tt has a strike due west and is lying fatter on fhe surface than the othoey voin,
Asumiple across 16 inches in the open-cut on this vein asgayed: Gold, 6.56 oz
gilver, 10.2 ox. ; copper, 2 per cent.

-1t is notewor{lyy fthat this sample eonfained n much higher percentage of
sulphides than.the olhers from the camp, This may account for the high gold
vadues and would tend fo show that the gold occurs v sonme of fhe sulphides.

YWhat appears lo Le the lower vein of the Picneer gronp is algo found on fhis
property.  An openr-cut and iwo 10-foot ghafis show a I4-inch vein, congiderably
leached out and decomposed., This vein alse stands vertical aud huas the geueral
sivike of N. 70° W. A sample (aken trom the most soullierly shaflt acrogs 14 inches
of thig leached vein-matier refurned ihe following resuls: Gold, 1.26 oz, silver,
4.4 ox.; copper, frace.

Adjoining the fa Pedite Fraclicon on the norih-west is a group

Narth Star Group. of clahus consisting of the Blue Gruise, North Ster, Qold Seal,
and Gold Wing claims, and owned by 1. 1lyslop, BB. Bobinson, Ira

AMeTean, and J. MeKendriek., Three main veins cross these ciaims ronghly parallel
and with the #ane general strike—N. 70° W.—and about the same distance apart as

the Moneer grovp velus, They are considered to Le exlensions of (e Pioncer veins,

and probably ave.

On (he lower vein several open-cuts have Leen made which show a well-defined
vein from 12 {o 18 inches wide, A sample tiken across 16 inches reiurned on assay:
Gold, 0.508 ox.; siiver, 2.2 oz ; copper, trace.

On the central vein considerable work bas Leen done, consisiing of several large
open-cuis and fwo shafis about 20 feet deepr. 'This voin is from 2 to 4 feet wide and
semewhat oxidized on the surface, I a ciit af an elevation of 4,500 feet the vein
is 4 Leot wide, of which 2 feel is mineraiized; a sample fakcén across this wineralized
portion assayed: Gold, 0.94 o ; silver. 1.8 ox.; copper, frace.

At an elevation of 4,000 leet an open-cut’ shows a srrong well-ineralized vein,
A osample acreoss 12 iwehes at ihis place refurned the following reosuits:  Gold,
33 on,; silver, Gd ox, ; copper, 04 per cent,

The upper vein has not as mueh work done on it as the other two veins. It is
very similar fo the upper vein as found on the La Petlle Praction, in g it s about
the same size and it is splif, the offshoot going off fo {le west, at practically the
saine strike und dip. At clevation 4,030 feel a 10-foot shafl is sunk on the vein.
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‘A sample taken across 18 inches of the vein gave the following results: Goid,
0.18 oz.; silver, 1.2 or.; copper, 0.8 per cent.

This claim, owned by I ITcops, is situated on the eastern

Gold Crown. side of the mountain and lying to the south-east of the Pioneer

group. There are three velns showing on this claim, only two of-

which were sampled, At an elevation of 4,805 feet an open-cut shows a vein 2 feet

wide, apparently on the same strike as the upper vein of the Pioneer group, and

having, where exposed, a sivike of N. 70° W. A sample taken acrosg the full width

‘of vein in this ent refurned on assay: Gold, {race; silver, 0.8 oz.; copper, trace,

About 800 feet to the north-east of this open-cut a vein is uncovered at an
elevation of 4,790 feet; this vein iy close to whete the extension of the centre vein
of the Pioncer group should be, and where shown has a strike of 8. 80° W, and
stands vertical, A sample taken across 26 inches of the véin here asgayed: Gold,
(.56 o%.; silver, 1.5 oz ; copper, 0.5 per-cent.

It is very probable that the three veins of the Pioneer group are the veins of-
the Gold Crown, La Petile, and North Ster groups, as the veins are in the propey
place and have the same appearance and characteristics ag well; this would show
thein {o be very sirong, persistent veins. .

For convenience thie following fabulated list of the assays of samples taken from‘
the claims ig inserted :— :

Name of Claim. ’ Deseription of Sample. Gold. Silver. Copper.
. [ Oz, Oz, Per (lent,
Bullion roup .. .eeriiiiiiaaaan,s Acroas 33 inches .... 0.48 2.0 Trace.
2 0 " P 076 4.6 "
Lueky Boy............ e o 8 . ... 0.60 3.6 1.9
Snowflake ... .. e e P 24 4 ... 2.70 19.7 0.5
Mohownks . .. ... ... PP " 6 & ... 0.46 3.8 Trace
....................... From 8-inch vein ... 0.36 25.4 "
Sedaer Toz, ....................... Across 20 iuches.... 0.56 15.0 1.2
Piloneer. ... .. o0 vaaiiiiea EI I8 4 L. 0.36 1.6 Trace.
LLE Petite . ... e " 16 " PRI 6,46 10,2 2.0
" (lower vein)...... ...... " 14« 1.26 4 4 Frace
Noreh Star ..., " 16 " .58 2.2 ”
Gold Seal ......... et s et e s reas " 24 " Paes 0.7 1.8 n
..................... ” 2 - ... 3.34 6.4 0.4
North Star group (upper vein)..... " 18 » ... .18 1.2 0.3
Gold Croun, e eearanaeaee " 24w ....| Trace. 0.8 Trace
B et aeanaeaiane aeaas v 2 9+ ... 0.56 1.5 0.5

The general average of these samples 18 good, and while too much reliance
should not be placed on them, they at least show that there is some gold-hearing
quartz in (e camp of a commercial grade. Gold ores are, as a rale, very pockety,
and many samples must be faken before an approximation of average values can
be obtained. ' '
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