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PREFACE.

The present report includes geological descriptions of
all the known occurrences of mercury in British Columbia.
With the exception of the reported occurrence on the Homathko
River, all the deposits were examined by the writer during
the field seasons of 1938 and 1935, For the sake of complete-
ness an introductory chapter is included that describes the
mineralegy, metallurgy and modes of occurrence and economics
of mercury. ' .

The writer wishes to acknowledge the kind assistance
given by the various mine officials and prospectors associ-
ated with the properties visited. Acknowledgement is made of
the hearty cooperation given by Messrs. Bronlund and Porter
of the Consclidated Mining and Smelting Cbmpany, and by Messrs,
Fraser and Williams of the BEmpire Mercury Mine. Alan R, Smith,
the writer's field assistant during 1938 and 1939, greatly
facilitated the field work by his capable and hearty cooper-
atlon.
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INTRODUCTION.

In the following report the term mercury rather than the
term guicksilver, will be used for the name of the metal.
Where the term quicksilver appears in titles of bibliography
or in gudtations 1t will be urderstood tc mean merocury.

- Mercury Minerals

Although there are approximately twenty-five mercury min-
srals, only one, cinnabar, is of. commercial importance. Eleven
of the twelve minerals described below occur only sparingly
and the remaining mercury minerals are extremely rare. The
properties of these twelve minerals are listed below:

Cinnabar - Composition ~ mercuric sulphide, HgS = mercury,
86.2 per cent,, sulphur, 13.8 per cent. Lustre adamantine.
Colour scarlet-red to brownish-red. Streak, scarlet to red-
dish-brown. Hsardness, 2 to 2.5. Fracture uneven. Tenacity,
brittle to sectile. ©Specific gravity, 8 to 8.2.

Native Mercury - Lustre metalilic, brilliant. Colour tin-white.
Specific gravity, 13.6. Commonly occurs as small, liquid glob-
ules scattered through gangue or sheared wall-rock; probably
reduced from cinnabar by hydrocarbons.

Amalgam - Composition - an alloy of silver and mercury of vary-
ing composition; argusrite, an amalgam containing approximately
85 per cent., silver, found in Vital Creek, Ominecs District,

- British Columbia. Color and streak, silver-white. Opaque.
Hardness 3 To 3.5. Fracture uneven. Brittle to malleable.
Specific gravity 13.75 to 14.1.

Metacinnebarite - Composition - mercuric sulphide, BgS. Col-
our, black. Cccurrence, black crystals or more frequently
massive, it is a secondary sulphide deposited by descending:-
waters. . : ‘

Calomel (Horn guicksilver) - Composition ~ mercurous chloride,
HgCl. Lustre, wax-like. Colour, white, yellowish-grey, grey,
brown, translucent to sub-translucent. Streak, pale-yellowish-
white. Hardness, 1 to 2. Specific gravity, 6.5. An oxidation
product.of cimmabar. Rare.

Montroxdife - Mercuric oxide, HgO. Colour, red. An oxidation
product of cinnabar. Rare.

Eglestonite and Terlinguaite - Oxychlorides of mercury. Col-



our, yellowish, turning to brown or green on ekposure. Oxi-
dation product of cinnaber. Uncommon, but fairly abundant at
Terlingua, Texes.

Goloradoite, Tiemmanite and Oncfrite - Primary; rare telluride,
selenide, and sulpho-selenide of mercury, respectively.

Mercurial Tetrshedrite -~ A not uncommon Fform of tetrahedrite
containing up to 17 per cent. mercury.

Geological Occurrence of Cinnabar

Cinnabar occurs in a great variety of rock-types. Eow-
ever, it is never of sedimentary origin, but is always asso-

“ciated with some menifestation of igneous activity, although

the relationship may not be as evident as with other types of
ore deposits. Cinnabar has been deposited under conditions of
low temperature and pressure, therefore, mercury ores ocour
close to the surface that existed at the time of deposition.

Relatively few ore-minerals accompany cinnabar; the most

- common ones are pyrite, stibnite and realgar. The most common

gangue-minerals include opal, chalcedony, quartz, calcite and
particularly in the Kamloops Lake area of British Columbis;

.vein-dolomite. Carbonate-alteration, or carbonatization of

the wall-rocks, is common; this type of alteration is wide-
spread- in the Kamloops Lake and Yalakom River areas of Brit-
ish Columbia.

Habit of Ore

In most mercury mines the ore occurs in irregularly frac-
tured or breccliated zones, or otherwise porous rocks. 1In
these relatively open-textured rocks the cinnabar cccurs as

thin; discontinuous stringers, or as scattered blebs snd small

grains. In the larger deposits these brecciated zones, or

‘porous masses of rock, are capped or bounded on one side by

a relatively impervious layer which may consist of either clay

‘gouge or otherwise impervious stratum of rock, such as a lava

flow.

Such structursl conditions permitted the ready passage
of cimnabar-bearing solutions under no great pressure, and,
subsequently caused, the trapping and depesition of the sul-
phide from these .sclutions. The ore-boedies are irregular and
frequently of indefinite limits; although the form may in

.some degree be controlled by the attitude of the enclosing

rocks or faults.



The deposits are commonly associsted with volcanic rocks
and frequently with hot springs in regions of volcanic acti-
vity. However, the mercury-bearing solutions do not neces-
sarily originate in the volcanic rock themselves, tut rather
in the same deep-seated magma~basins in which the volcanice
rocks were differentiated; for that reason, ¢ilnnabsr deposits
may be found far from volcanic or intrusive igneous rocks.

The most favourable structure for a ciunabar deposit is
one that will not only give easy access to the mineralizing
solutions, but will also trap and dam them so as teo localize
and concentrate the cinmabar. Such open structures are af-
forded by sandstone, or sandy-limestone, and by brecciated and
‘fractured zones in other rocks. The damming structure is
usually supplied by overlying lava or argillaceous sediments
such &s shals, or by clay-gouge along a fault plane. The com-
plete structure may not exist abt the present erosion-level,
‘but its previous existence is certainiy desirable as an in-
dication of large bodies of ore. It may be mentioned that
nc large bodies of ore have formed as a result of enrichment
of smaller bodies by precipitation from oxidizing solutions
such aa has occurred in some chalcocite copper deposits.

" The producing mercury mines in America asre all low-ton-
nage operations; the largest mine, the New Almaden, treated
not more than 400 tons per day when at the time of its maxi-
mum preduction; most of the mines in the United States mine

20 to 100 tons per day.

Because of the characteristic erratic distribution of
cinnabar deposits, 1t is both difficult and costly to develop
Ore-reserves; s a result most mines never heve much ore
biocked out, the amount ranging from enough for cne day to
sufficient, at the most, for one year's operation.

The mining of cinnabar deposits differs little from thet
-of other lcde-mining, snd only such features of the ore that
tend to medify usual mining-practice are mentioned.

"-As a result of the common occurrénce of cinnabar close to
the present surface of erosion, open-pit and other surface-
excavation types of miniﬁg are common. Owing to the brittle-
ness of cirnabar, abundant fines are made during mining opera-
tions and special provisions should be made to save the fines,
particularly in the construction of chutes.

V%Ventilation

Ventilation in a mercury mine should be good. At ordin-
ary mine-temperatures there may be a volatilization of mercury
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_from droplets of mative mercury that occur in some deposits,
but good ventilation will eliminate any poiscnous mercury
fumes. It is to be noted that the mineral 01nnabar, which is
the chiefl ore of mercury, does not give off mercury fumes at
ordlnary mine temperature.

Sampling

 Owing to the brittleness of cinnabar and its occurrence
as dlscont1nuous veinlets and isolated blebs, which are both
'1arge and small, sccurate sampling of cinnabar deposits is ex~
tremely difficult. Ordinary channel-sampling is reliable only
in low-grade deposits, or in the unusual deposits in which the
cinnabar occurs evenly disseminateéed throughout the rock, Pan-
ning of numerous samples from rock faces is common in cperat-
" ing mines, and when done by an experienced panner will give
excellent results; checks within a limit of error of 0.1 per
sent. mercury haveé been reported.

Metallurgy

The metallurgy of mercury ore involves the breaking down
of the ore-mineral cimmabar intoc elemental mercury either by
.roasting in the presence of oxygen or retorting in the absence
of oxygen. In the roasting process the mercury is driven off
as mercury vapour and the sulphur is oxidized to sulphur di-
oxide ‘gas, 50s; the mercury vepour is subseguently condensed to
liguid mercury in cocling condensers, and the sulphur dioxide
gas escapes into the atmosphere. In the retorting process,
lime is commonly added to the ore to combine with the sulphur
of the sublimed mercuric sulphide to form caleium sulphide and
sulphate and the mercury vapour of the dissociated sulphide
is condensed in cooling condensers in the same way as in the
roasting process.

‘Chemistry

To aid in understanding the metallurgy of mercury, some
pertinent chemical data will be givén. Mercury boils at 357.3
‘degrees C. (675.1 degrees F.) under normal atmospheric pres=-
sure. Cinnabar (mercuric sulphide) sublimes directly to mer-
curic’sulphide vapour readily at 580 degrees C. (1076 degrees
F.) at unormal atmospheric pressure; the melting point of cin-
nabar is not known, but it lies above the subliming point.

- Wiken ¢cinnabar is roasted in contact with an excess of oxygen,
it begins to oxidize &t about 230 degrees C. (428 degreses F.)
and at 450 degrees ¢. (842 degrees F.), oxidation is rapid;
the oxidation takes place largely in the vapour phase. Re-
torting is carried out in the relative absence of oxygen and



mercury is not releassd rezdily from cinnabar until near‘t%e
sublimation temperature of 580 degrees C. (1076 degrees F.;.

Effect of Impurities

Arsenic and antimony compounds are the only impurities
which may be found in the ore that are sufficiently volatile
to interfere with the extraction of the mercury. Arsenic com-
pounds are the most seriocus impuritiles in roasting processes
because the b0111ng point of arsenic trioxide, which is 355 de~
grees C. (671 degrees F.), is very close to that of mercury,
which is 357 degrees C. (675 degrees . ). However, a- slight
modification of the treatment process. is usually sufficient to
overcome the ¢ontamination of the mercury by the arsemic tri-
oxide vapcur.  Antimony oxides have boiling points much lower
than those of mercury and & relatively simple modification of
the condenser system will effect a condensation of the suti-~
. mony oxides from the Purnace gases at temperatures well above
-the condensation temperature of the mercury.

Types of furnaces

0f the two main metallurgical processes, roasting and re~
“torting, roasting is by far the more satisfactory and usual
practice.

Several types of furnaces and kilns are used in the roast-
ing processes; these include the coarse-cre, Scott and Armak-
Spirck shaft-furnaces, snd two types of mechanical roasters,
namely Herreschoff furnaces and rotary-kilns. Of these types

. of furnaces only two are in common use in America, the Scott

furnace and the -rotary-kiln. The Armak-Spirck Purnace, a
similar type to the Scott, is used largely in Europs.

The main features of these furnaces will be briefly des-
. eribed. :

Coarse-Ore Furnace - The typical coarss-ore furnace is a simple,
internally-fired shaft-furnsce that uses charcoal or coke mixed
with coarse ore; the pieces of ore are preferably over 2 1/2
inches in ‘size, fine ore cannot be treated. This type of fur-
nace is rarely used in'Ameriqa.

Scott Furnace - The Scott furnace hes been, until a few years
ago, used almost etcluS&vely in Amerlca The rotary-kiln has
been gradually supersedlng 1t

The Scott furnace 1§ a'large brick structure, the outer
~walils of which are made of ordinary brick and the infer walls



lined with fire-brick. The furnace consists of one or more
pairs of narrow shafts which contain fire-clay shelves or
tiers eath set at 45 degrees. The ore is fed into the top of
the furnace and it moves down by gravity in a zig-zag from
tier to tier against the hot gases issuing from the furnace-
box through'pcrts on the side. The mercury vapour and sul-
phur dioxide gas pass off from the roassted ore through ports
towards the top of the side of the furnace.

Scott furnaces are Favoured at many mines because they
have high-feed efficiency, and, because of the absence of mov-
ing parts, a low maintenance cost. However, with ores con-
taining much pyrite, an excess of mercurial soot is formed
which when absorbed by the furnace bricks creates a loss of
mercury. Scott furnsces can be used for small as well as
large operations, as furnaces of as low as 10-ton capacity

have been satisfactorily operated.

Cermak-Spirck Furnace - The Cermak-Spirck furnace, used ex-
tensively in Burope, is a modification of the Seott. It is
not used in Americs.

Mechanical Furnsce - GF thé‘mechanical furnaces, the Herres-
choff hearth-furnace and the rotary-kiin are the two import-
-ant types. '

Herreschoff Furnace - In a Herreschoff furnace the ore is

. fed into the top of the furnsce and falls on to a series of
superimposed horizontal hearths. The material is stirred by
rakes or rabbles set on radial arms that are revolved by a
central shaft; these rakes stir the ore to the edges of each
hearth and it drops to necessarily lower hearths. In this man-
ner fresh surfaces of ore-fragments are continually exposed to
the rising hot gases that pass through the ore from a {ire-

~ box on the periphery of the furnace shaft. The escaping gases,
mereury vapour and sulphur dioxide, pass off through a port

at the top of the furnace and into dust precipitators and con-~
densers. : :

Herreschoff furnaces are not widely used because the fuel-
consumption is high and a considerable amount of dust is created
by rakes. This dust must be precipitated from the gas-stream
before the gas enters the condensers, adding again to the oper-
ating cost.

Rotary-Kiln - The first recorded use of a rotery-kiln was in
1903 at the Sccrates Mine in California, but it was not until
1918 with the installation and continued operation of a rotary-
kiln at the Wew Idria Mine in California, that their use be-
came established. At the present time a rotary-kiln is the
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more common type of furmace used on this continent.

A rotary-kiln consists of a revolving plate-steel tube
set on e slope that may range from 1/2 an inch to 1 1/2 ineches
to the foot. The tubes range in diameter from 18 inches to
5 feet and in length From 18 feet Lo 75 feet; corresponding
capacities of single tubes range from & tons to 150 tons per
twenty-four hours. The daily capacity of any one furnace is
aelso dependent on the nature of the ore, coarse ore over-
roagting more quickly than soft fine ore. The capacity of a
plant may, of course, be intreased by increasing the number
of kilns.

The ore is fed into the upper end of the tube, and as
the tube revclves the ore works towards the lower end against
the hot gases rising from a high-pressure oil-burner at the
lower end; the speed of the tube ranges from one revelution
in.1 1/2 minutes to 82 1/2 revolutions per minute. The mer-
- eury vapour and sulphur gases are drawn from the upper end of
the tube through dust-precipitators and condensers.

A marked difference in operation between the Scott fur~
nace and the rotary-kiln is, that whereas a roast reguires ap-~
proximately 24 hours in a Scott furnace, it takes but 30 to 50

‘minutes in a rotary-kiln.

Retorts - Retorting differs from roasting in that very litile
oxidation of the cinnebar occurs; the flames are around the
ore-container and are never in direct contact with the ore as
in roasting furnsces,

- Retorts are cast-iron containers of either circular or
D-shaped cress~section. They are commonly about one foot in
dismeter, 15 feet long, and are horizontally-nounted either
singly or in batteries in a single furnace.

‘The retori-charge may consist of ore, or if the material
 conbains much pyrite, lime is added to combine with the excess
sulphur; otherwise mercuric sulphide, ard not mercury, will be
deposited in the conderser. '

Retorts are the earliest type of furnsce used, and it is
. reported -that the Chinese operated them exclusively, but they
~are not in common use at present. They are largely used in
the very early stages of development of a property, for the
treatment of special high-grade ore, or as an accessory 1o &
larger furnace-plant for the treatment of merocurial scot.
Their disadvantages are, high construction-costs per unit-
capacity and high labour- and fuel-costs,



Condensers

The mercury vapour that comes from the furnaces, kilns
or retorts is first passed through dust-collectors to clean
it from dust and then through condensers, first to cool the.
gas-stream and then to condense the msrcury.

The dust-collectors are of two types, the cyclone type
in which the veélocity of the gas-stream is greatly reduced and
the dust-particles settle by gravity, and, the Cottrel type,
whereby the dust particles are electrostatically precipitated.

The gas-stream issues from the furnaces at about 300 de-
grees C. (572 degrees F.} and is cooled by contact with the
cool wals of the condenser; it is, of course, desirable that
the conductivity of the condenser-walls be as high as possi-
ble. Practically complete condensation of the mercury-vapour
can be accomplished if the final temperature of the gas-stream
is about 30 degrees C. (88 degrees F.). After passing through

"a cyclone-chamber the velocity of the gas-stream is greatly
reduced from that possessed by it at the time of issuance from
"the furmace, so that at the ccoler temperatures at the end of
the condensing system, the mercury, cooled to & mist of drop-
lets, will readily condensé as liquid in the conical-shaped
bottoms of the condensers.

Condensers are made from either brick, wood, glazed tile
or acld-resistant metal alloys; glazed tile and alloys are in
common use at present.

The mefcury is tapped from the condensers into cast-iron
pets and from these into 76-pound wrought-iron or pressed-steel
- flasks for shipment. :

~ Mercurial soot commonly collects in the condenser-systems,
and is usually collected from the condensers once a month.
This soot consists of small aggregates of mercury droplets and
dust, or of mercury compounds and dust. The mercury droplets
and dust can be cleaned by raking or trowelling on a smooth
“surface; these mercury globules will coalesce and can then be
collected into a pot. Dust containing mercury compcunds must
be retorted; this is usually done in small D-retor®ts accessory
to the main plant.

 Commoniy, %the mercury as collected from the condensers,
will contain a small amount of base-metal amalgam. This can
be collected by slightly serating the mercury, whercby the
amalgem will collect on the surface and can then be skimmed
off. This is simpler than straining the full pot of mercury-
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through a chamois cloth.

Concentration of Mercury {res

Kumerous attempts have been made to concentrate mercury
ores by the same methods as are used in the concentration cf
the ores of gold and the base metals; but results have not
been commensurate with the time and money spent. Reasonably
‘good results can be obtained by flotation or by a combination
of gravity-concentration and flotation, but the marked ten-
dency of cinnabar to form abundant slimes makes high recover-
ies difficult. It must be remembered that the concentrate
. when obtained, must be roasted or retorted to recover the mer-
‘cury from the cinnabar concentrate. At the present time, pro-
cesses of concendration of mercury ores have not been so per-
Pected as to replace the dirsct furnace-{reatment of the ore.

Economics of Mercury

Production and Consumpbion

The chiefl mercury-producing countries are Spain, Italy
and the United States; smeller producers include Mexico, China
and Russia. BSpain, Italy, and Russia are reported to control
threse-quarters of the world production (Mining and Metallurgy,
Mey, 1939). The major consumers asre the United Kingdom, United
States, Germany, France and Japan; the most noticeable recent
development being the increase in rate of consumption in the
United Kingdom and Germany in 1938, over the high rates of

1937.

The increassed consumption of mercury in 1937 over that
of 19386 was accompanied by renewed activity in mercury mining.
The mines in Italy and 8pain are reported (as of February, 1940)
to be operating at capaclity. Italy responded by inereasing its
production in 1937 and maintained the increase in 1838 and 1939
to more than two and a half times the average for the preceding
five years. BEven with the cessation of the Spanish war, Italy
will probably continue to supply a larger psrt of the world's
production than she has in the past. Spanish produetion has
continued to inersease since the Civil War, reaching a record
monthly production of 22;000 flasks in December, 1939. It may
be noted that the Almaden district in Spein was never the
scene of fighting and the mine equipment is reported to have
been handed cver to¢ General Franco in perfect order. The mines
in the United Stabes were very active in the first half of 1937,
but a decline in demand and decrease in the price caused a drop
in-the rate of production from these mines during the latter
half of 1937. However, production incressed from 16,508 flasks



in 1937 to 17,991 Ffiasks in 1838 and, tc an estimated pro-
duction of 18,343 flasks in 1939.

_ Germany has recently albtempited tc develop domestic re-
sources, but has been unable to curtail the amount of her im-
ports. ‘
Normal international trade was somewhat hampered by the
civil war.in Spein, but ample supplies have always been avail-
able.
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World Production of Mercury 1935-38, bg_Countriés

"~ {Compiled by R. B, Miller of the United States Bureau of Mines)

(2)
(3)

Exports.

Imperial Institute, London, and Metallgesellschaft.

76 pounds.

1935 1936 1937 1938

Country Flasks | Metric Flasks Metrie Flasks Metric Flasks | Metric

: ' : tons tons tons : tons
Algeria - 116 4.0 160 5.5 130 4.8
Austria 12 .4 3 ! 134,0 4.6 (1) (1)
Bolivia{2) 422 14.5 224 7.7 18 .6 - e
China (2} . 1313} 45.3 2460 84.8 1736 59.8 . 65 2.2
Chosen | 4 L1 2 B 2.0 1 (1) (1)
Czechostovalia 2004 69.1- 1878 64.7 (3)2750 {3)95 (3)2890 | (3)99.8
Germany 116 4.0 1693 37.7 1741 0. (1) (1)
Ttaly - © 28191 - 971.8 42732 1473.1 56719 2300.0 66719 | 2300.0

Japan 148 5.1 436 15,0 580 20.0 | (3)580 |{3}20
Mexico 6277 216.4 5307 183.0 4936 - 170.2 8519 293.7
New Zealand 7 .3 e ‘e 18 .6 (3)10 (3).3
Queensland 17 0.6 78 2.7 12 4] (1) (1)
Roumania 1 1 (3)2.3 (3).1 (1) (1) (1) (1)
Spain 35559 1225.8 | (3)42358.4 1 (3)1461 (8342342 (2)1480 40000 | 1378.9
Tunisia 25 .8 72 2.5 26 .9 201 5.9
Turkey 25 .9 836 28.8 484 16.9 | (3)598 [{3)20.5
U.8.5.R. 8700 | (3)300.0 8700 300.0 8700 300 (1) (1)
United: States 17518 803, 9 18569 517.2 17991 620 17991 620.2
Canada ‘e S o e cae e - 10 .3

100339 3459.1 122874.7 4236.48 (1) (1) (1) {1}

(1) Data not yet available. Note: 1 metric ton = 29.008 flasks of




In Canada the only production in 1938 came from the prop-
erty of the Empire Mining Company in the Bridge River area;
production for the year amounted to 10 flasks of mercury.

In 1937 one hundred and one mines, and in 1838, ninety-
one mines in variocus parts of the United States produced mer-
- eury; the production by states (Minerals Yearbook, 1938; p.
602; and 1939, p. 662), is given below for both 1937 and 1938:

Producing | Flasks of Talue Flasks of
State Mines 76 lbs. ‘ 76 1lbs.
1937 1937 ' 1937 1938

Galifornia 54 9743 $878,624.00 1 12,277
Oregon 14 4264 384,527.00 4,610
Arkansas, ‘ :
© Texas and . :

Washington| 10 2266 204,348.00 768
Nevada 20 198 17,855.00 . 338
Arizona 3 37 : 3,337.00 e

101 16508 $1,488,891.00 | 17,991

The Cenadian’ consumption of mercury is indicated dir-
ecetly by her imports. In 1938 imports amounted to 49,584 lbs.
equivalent te 852 flasks, and in 19839 to 109,232 lbs. equiva-
- lent to 1,437 flasks. The United States consumption of mer-
“eury in 1938 amounted to 19,800; and in 1939 to an estimated
19,280 flasks,

Pariffs and Cartels

At present (April, 1940) the United States msintains an
import tariff of 25 cents per pound on mercury. This was im-
posed late in 1922 %o protect domestic producers, but despite
this tariff, Buropean producers were able tc get a large part
of the United States market. In 1928 a Buropean Cartel, the
Mercurio Buropio with Spain and Italy the most important mem-
bers, was formed to conirol the price of mercury and to keep
this at as high a level as possible. During the Spanish Civil
War and for some time previous, the Cartel was ingperative,
but it began to function sgain in.Méy, 1839, and to handle the
product from both courntries, chiefly through its sales office
in London. It is understood that reports concerning the mov-
ing of the ssles offitce to Brussels, Belgium, have not as yet
materialized (April, 1940). Both the Spanish and Italian pro-
ducing mines are under the direct control of their respective
geveruments.
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Price of Mercury

The price of mercury has fluctuated considerably during
the past few years. Because of the tariff of 25 cents per
pound on mércury imported into the United States, there is a
differential between the New York and London prices; this dif-
ferential varies from the tariff of $19 a flask, and is de-
pendent on the relative prices in New York and London., Between
“September, 1938 and Qotober, 1937, there was a price differen-
tial in favour of selling mercury in the United States market,
exceeding.%lQ'per flask, but in November and December of that
year the price differeuntial fell below the tariff rate.

During 1939 the price of mercury has fluctuated widely.
With the inception of war in September, 1939, the price rose

 considerably for several weeks and reached a climax toward

the end of Januwary, 1940, with the amnouncement that London

had purchased 10,000 flasks at a price of $200 per flask f.o.b.

Italy, although the Cartel posted a price of $205 per flask

¢.i.f. New York, duty unpaid.

Dealers in the United Stetes fear that the various in-
creases are dueé wholly to manipulation, and as a result most
business in mercury in the United States is being done on a
short-term basis.

Average yearly prices per flask (76 pounds) of mercury
at New York and Londcn, and excess of New York prices over
London prices for period 1922 - February, 1940 (Minerals Year-
book, 1935 - 1939, E. & M.J., February, 1940, and E. & M.J.
Metal and Mineral Markets, February, 1940) follow:
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Year New York London Bxcess of New York
: : over London
1922 "~ $ 58,95 $ 51.27 $ 7.68
1923 66.50 - 46.83 19.867
1924 69.78 52.93 16.83
1925 8%.13 66.90 16.23
1926 91.90 76.15 15.75
1927 7 118.186 104,01 14,15
1928 -~ 123,51 108.54 14.97
1929 122.15 108.11 14.04
| 1830 "115.01 105. 91 9.10
1931 - 87.35 89.76 | (Minus)2.41(London excess)
{ 1932 '57.93 48.24 9.69
©1933 59.23 41.64 17.59
1934 73.87 56.15 17.72 -
1935 71.99 60.74 11.25
1938 . 79.92 . 64.33 15,59
1937 90.18 69.65 20.53
1938 75.47 66,92 8.55
1939 105.94 (E. and M.J., Feb. 1940)
1940 | Jem. 175.00 (B. and M.J., Feb. 1940)
' Feb. 175.00-183 {B. und M.J. Metal snd Mineral
: Markets for February, 1940)

- Grades -of Mined Ore and Production Costs

For purposes'of comparison between the three main produc-
ing countries the average grades of ore as mined over a period
"~ of years are given below: (Schuette, 1937, p. 88).

 Grade Period to Which Grade
% Mercury Figure Applies
‘Almaden mine (msin ,
producer in 8pain) 5.00 1931 to 1934
Ttaly 0.79 1930 to 1934
| United States 0.35 1930 to 19386

Concerning costs of production per flask,Ransome (1939)

says of California costs:

"This cost for present-day quick-

silver mining in California varies from $30 to as much as
$100 and more; the average cost of production is approximately

$65 per flask."
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Uses

Formerly mercury was much used for amalgamation in the
treatment of gold ores, but with the increased use of cyani-
dation and improvements made in the recovery of mercury from
amalgamation processes, the amount of new mercury used in
amalgamation has decreased considerably within the past few
years. By far the greatest amount of mercury is now used in
electrical instruments and apparatus and in the manufacture
of verious drugs and chemicals, A few of its varied uses ia-
clude: the manufacture of mercuric fulminate, a compound used
in percussion caps and detonators; as a processing substancs
in the manufacture of felt; as a constituent in mercury-vapour
lamps, arc rectifiers and oscillators, and, the most recent
use is in the newly developed mercury (Bmmet) boilers, where
mercury is used instead of water.
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 THE USES OF QUICKSILVER

(Jenkins and Ranscme, 1939)

Form in Which Quicksilver

Industries Usin . : s ' : Approx.%
Quicksilver s - Specific Use or Prodgct‘ is Used of Tota l
Mercurial Preparations .
(Pharmaceuticals. Organic Mercurials
Metallic Quicksilver
‘ Dental Preparatilons.mmm. Redistilled Quicksilver .. S—
Drugs and Chemicals ‘ o _ Red and Yellow Mercuric Oxlde " 39%
Chemical Preparations Calomel
. : Corrosive Sublimate : ‘
) Seed Disinfectant e Metsllic Quicksilver and Compounds
Explosives. Detonators Fulminate of Mercury 1%
Gas Pressure Gages C
Flow Meters 9%

Industrial and Control
Instruments

Electrical Apparatus

Paint

Hats (“Fur‘Cutter’s"

trade) e
Chemical Indusbtry ...

Venturi Meters
Vacuum Pumps
=heat Control Devices..
;Automatlc Motor Sw1tchesw“mm
'Mercury Vapour Lamps.
Reectilier Tubes
Certain Types of Batteries ...
Vermilion

Felt
%?austic Scda

Acetic Acid

Metallic QuickSilvef

Mercuric Sulphide

Nitrate
Quicksilver

Mercuric
Metallic
Mercuric

7%

5%
3%

Salt as Catalyst...
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THE USES OF QUICKSILVER

{Continueéd}

Industries Using
Quicksilver

‘Spécific Use or Product

Form in Which Quicksilver

Apprac. %
of Total

Industrial LaboratorieS. .’

General Laboratory USEz{Science Labs. in Schools and

Gold Mining .

Universitiles-
Amalgamation ' ,
Boiler Cleaning Chemicals....
Manufacture of Fireworks......
Marine Antifouling Paints.....
Wood Preservative .
Grass Cultivation...
‘Bearings for Lighthouse:

Lenses
Refining of Lubricating Qils
Supersensitizing Photographic

: ' Fiim
Mercury Boller.

\ Brinting Processes .

is Used

Metallic Quicksilver
Metallic Quicksilver

Quicksilver fmalgem
Sulphoeyanate of Mercury
Red Oxide of Mercury
Mercuric Chloride.
Quicksilver Compound

Metallie Quicksilver
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DESCRIPTION OF DEPOSITS.

Pinehi Lake

The mercury property at Pinchi Lake {Plate I 4) owned by
the Consolidated Mining and Smelting Company of Canada, Lim-
ited, comprises the following mineral claims: Mercury Nos. 1
to 3, Pinchi Nos. 1 tc 4, Dugout Nos., 1 to 8, Chief Nos. 1 *to
2 and fractions.

, The discovery of cinnabar was made in the summer of 1937
by J. G. Gray of the Geological Survey of Canada, and is des-
cribed by him on p. 9 of Paper 38-14, 1938. However, the ori-
ginal claims, the Mercury Nos. 1 to 3, were not staked until
May, 1938, by A. J. Ostrem, George Nielson and A. R. Brown;
these were optioned in that year by the Consolidated Mining
and Smelting Company of Canada, Limited, and the remaining
claims staked the same year. Since that time this company has
erected a comfortable camp on the northern shore of Pinchi
Lake (Plate I A).

The discovery showings are along the top of a prominent
limestone ridge 700 feet above and adjacent to the northern
" shore of Pinchi Lake approxlmately 6 mlles from the north=~
western end of the lake, :

The property mey be reached from Fort St. James' at the
southern ‘end of Stuart Lake, by one of two land-water routes.
0f these the better and the one in common use in 1939, is via
Stuvart Lake for 13 miles to Pinchi Lake Indian Reserve, thence
by an unimproved wagon-road on good grade for 4 1/2 miles %o
the southern shore of Pinchi Lake. From this point the dis-
tance by water is sbout 2 miles to the company's camp on the
northern shore of the lake, behind a small island, bereath the
showings. Alternatively, the property may be reached by a
trail and poor wagon-road, 8 miles in length, branchlng wes-
terly from the Fort $t. James-Manson Creek road at a point
about 17 miles north of Fort St. James, and connecting with a
point on the northern shore of Pinchi Lake, about 7 miles dis-
tant by water from the company's camp. By far the guickest
way to reach the property, however, is by airplane from Fort
St. James, where planes are usually obtainable. The air-line
distance is about 15 miles.

The Pinehi Lake cinnabar deposit consists of a cinnabar-
bearing fracture-zone that cuts a series of dynamically meta-
morphosed sediments. The rocks include limestone, cherty
quartzite, quartz-mica schist and a little glaucophane schist,
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These rocks strike more or less uniformly north-westerly and
dip north-eastward, but in the vicirity of the showings they
have been warped into & structure that the writer interprets
as a combined anticline and syncline that strikes northerly
and plunges from 25 to 80 degrees in the same direction. The
fracture-zone strikes north 60 to 70 degrees west, at times
parallel to the bedding but cutting across the strike of the
folds. This fracture-zone is characterized underground by ex-
_treme faulting and associated brecclation over widths ranging
from 6 inches to 4 feet, and, characterized on the surface by
disconnected outerops of brecciated chert, the widths of brec-
ciation ranging from 2 to 10 feet. The length of the fracture-
zone, but not of uniform mineralization, may be summarized as
follows:

{1} Length of definite fault-zone and associated brec-
ciation as seen in the mein drift of the north
adit - 230 feet {as of June 11, 1939).

(2) Length of fracture-zone in the showings on Dis-
covery Hill as indicated by fairly closely-
spaced strippings and oulcrops exposing bréc-
clated rock - 750 feet.

- (3) Overall distance betwesn outerops of breccisted
rock at extremities of partly-prospected ares
and separated by long wmprospected areas of
drift - 4,000 feet.

Cinmebar occurs most abundantly in highly-brecciated
fault or fracture-zone material of both the south-easterly and
north-westerly workings over widbths corresponding to those of
the fracture-zone, and, in cherty quartzite of the north-west-
erly workings over widths ranging from 1 inch to 4 feet.

The showings are along the top of a limestone ridge, ap-
proximately 700 feet high that parallels the north shore of
the lake. The southerly slope of the ridge begins to rise
steeply a few hundred feet back from the woocded shore of the
lake and rises on a slope ranging from 25 to 30 degrees to a
relatively round-topped ridge at 700 fest above the lake. For
the mest part, the hillside consists of talus slopes and low
bluffs, clothed in part by a dense covering of small timber.
The showings themselves are on the highest knoll of the ridge
and on the north-westerly slopes of a lower knoll approximately
one-quarter of a mile north-westeriy. The ground in the im-
mediate vicinity of the discovery-showings constitutes the
rounded top of the ridge, approximately 200 feet in width, and
breaking off to steep talus slopes on either side.
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- The workings consist of 2 adits, a North and a South, of
which the North adit (Plate.I B) is the more important, and
strippings and trenches (see Fig. 1). '

In the follewing descriptions, when it is necessary 0
locate points, they can be feund in one of thres ways:

- (1) By reference to the trench number as it appears
on Fig. 1. '

" (2) By reference to either one of the two adits, the
. North adit, or the South adit. '

{3) By reference to a grid system of co-ordinates
: with the origin near the portal of the North adit.
It is to be noted that this grid has not been laid
out on the ground, it is for plan reference only.
(Ses Fig. 1.)

' The hill referred to as Discovery Hill in the description
trends north-westerly and the round top of it lies between the
North and South adits. The discovery of cinnabar was made on
this hill. :

The rocks, in and adjacent to the area of the werkings
comprise: unaltered and altered crystalline limestone, mi-
caceous, cherty quartzite, quartz-mica schist, glaucophane

“schist, serpentine and andesitic greenstone. With the excep-
tions of the serpentine and greenstone the rocks form & group
~of dynamically metamorphosed sediments that strike north-
westerly and dip north-eastward, except where disturbed by
mincor warping in the vieinity of the ore-zone. . The segusence
from the lake shore north-easterly across the strike towards
Discovery Hill is as follows: {first, a lake-~shore band of un-
altered and unmineralized, crystalline limestone, approximate-
iy 300 feet in exposed width; second, a band of schist, ap-
Cproximately 1,000 feet in width, although this is mostly
guartz-mies schist, s band of glaucephane schist of an indi-

- eated width of only 150 feet, occurs on the south-west adja-
cent to the limestone; third, a lens of laminated, micaceous,
cherty quartzite, the scattered exposures of which indicate &
width of approximately 300 feet in the widest part; fourth, a
thin lens of limestone that is approximately 40 fset wide in
the vicinity. of a point 800 feet south and 100 feet ecast of
_the north adit (Egg_Fig. i), but narrows to & few lone out-

" crops north-westerly in the vicinity of 0 feet south and 600
feet west; fifth, a thin band of limy gquartz-mica schist of
variable width, but approximating 100 feet, and lastly, a band
of highly-altered, mineralized limestone approximately 400
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“feet in exposed width &nd formlng the top of Discovery Hill.
Serpentine forms the bulk of Pinchi Mountain, the south-wester-
ly, slopes of which begin approximatély 2 miles north-westerly
from the North adit. Serpentine alsoc occurs at a point ap-
proximately 1700 feet south and 2400 fest east of the North
adit (see Fig. 1), where it forms a lcne outcrop in a large
drift -covered ares. Andesitic greenstone occurs as the main
rock of & low hill approxlmately 1500 feet north-easterly from
the North adit. :

As previously stated, there are two maein bands of lime-
stone and 6ne small lens. A band of unaltered limestone, ap-
proximately 300 feet in exposed width, extends north-westerly
along the north-easterly shore of Pinchi Lake, and a band, ap-
proximately 400 feet, in exposed width of altered mineralized
1imestone,.forms the crest of Discovery Hill approximately
1700 feet north-easterly across the strike from the lakeshore-
band. A narrow lens of relatively umaltered limestone occurs
on the south-westerly slope of Discovery Hill between laminated
. cherty quartzite on the south-west and quartz-mica schist on
" the north-east. This lens is approximately 40 feet wide at a
‘point. 800 feet south and 100 feet east of the North adit (see
Fig. 1), but narrows tc a few outcrops,; largely silicified, in
the vieinity of & p01nt 803 feet west of the portal of the

~ North- adit.

Where relatively unaltered, the limestone is white or
more commonly mottled-grey and white; it is definitely erys-
talline and of medium-grain, The complete recrystallization
of the limestone has destroyed all evidence of bedding, except
- where preferential chertification has given the rock a banded
appearance, the colour bands corresponding to the original
bedding-planes of the limestons.

Although the rock in the lakeshore-band of limestone has
been relatively unaltered, on Discovery Hill it has been ex-
tensively altered by silicification and ankeritization.

Silicification has resulted in the formation of irregular
areas of massive chert and areas in which chert-ribbons al-
ternate with thin limestone bands. Massive chert occurs in
three main areas, first, a very conspicuous bluff above the
South adit, second, a low bluff extending from the vicinity
of 200 feet south to 200 feet sast, and a third area of scat-
tered but probably connected ocgurrences in Nos. 6 to 10
trenches of the north-westerly group of trenches. Ribbon-
chert is very sporadiec in its distribution and occurs in
patches indiscriminately scattered within areas of limestone;
there is a.tendency, however, for this type of silicification
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to be more prevalent in the transition-zone between the lime-
stone band of Discovery Hill and the quartz-mica schist to the
south-west.

Where well-developed, the chert is very massive and con-
sploucusly jointed by closely-spaced fractures, so that out-
crops produce an ebundant talus of small angular fragments.
‘The chert varies from white to smoky-grey in colour and in
places has a definite colour-banding ranging frem 1 inch to 3
inches in width, which reflects original bedding planes in the
replaced limestone; folding, particularly drag~folding, is
often plainly wvisible in suech colour-banded chert. The rib-
bon-chert differs from the massive chert only in habit; in-
stead of as large areas of uniformly massive material, it oc-
“eurs within limestone as parallel, sinuous ribbons ranging
from 1/2 an inch to 2 inches in thickness and separated by
'1/2 an inch to 2-inch bands of either unaltered or ankeritized
limestone. ' ' '

. Most of the chert lying slong the strike of the main
fracture~-zone has been conspicuously brecciated. Outerops
of such material recognizable by their hackly surface, are
- formed as a result of the difference in resistance to weather-
ing as between the broken pieces of chert: The chert frag-
ments range from pieces barely visible to the naked eye to
pleces 1 inch in maximum dimension. They are very angular
and are set in a matrix of finely-pulverized material, usually
,cdnsisting'of angular, strained quartz grains, but often con-
taining some sericite. Fragmental chert occurs occasionally
in a limestone matrix, the carbonate grains showing conspicu-
ous cleavage-plene slips. The brecciation of the chert is
probably related to movements along the main fracture-zone
which probably gave access to the solutions responsible for
the silicification, or chertification, of the limestone.

The Timestone in an irregular area along the strike of
the main fracture-zone has been varyingly altered to masses
of ankeritic cerbonate. Such alteration, is marked by buff
to brownish-weathering outcrops which are in distinet con~
trast to the white and light-grey outcrops of the unaltered
limestone. Slight alteration is marked by mottled-brown and
white surface, and more complete alteration by more uniformly
brown surfaces. The ankeritized limestone is crystalline and
massive to the same degree as the unaltered limestone, but it
tends to be f{iner-grained. Relict areas of ribbon-chert with-
in areas of ankeritized rock indicate that ankeritization was
a later process than silicification. Its areal distribution
indicates that ankeritization is related spatially to the
fracture~zone, which probably served as a channel for the al-
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tering solutions.

Ankeritization as seen in the North adit, does not ex-
tend into the hanging-wall of the fracture-zone, but extends
into the foct-wall for a considerable distance. The alteration
is intense for 20 feet intc the foot-wall, and then becomes
spotty and much less intense for the remaining distance of 120
feet tc the portal.

Cherty quartzite, commonly containing enough mica to im-
part a definitely laminated habit to its texture, occurs in
scattered outcrops that suggest a lens-~shaped body extending
southerly and south-easterly from the north-westerly showings
and narrowing from approximately 300 feet at the northerly end
te a few scattered outcrops, toward the south, in the vielnity
of & point 500 feet south to 300 fest west of the North adit
(see Fig.l). Both massive and laminated quartzite occurs in
the North adit in a short working that extends for 25 feet
south-westerly from a point 35 feet from the face. Sandy
quartzite occurs as & lenticular band ranging from 1 inch %o
18 inches in thickness over a length of approximately 80 feet
in No. 12 trench. The material in this band consists of light-
coloured, sugary gquartzite, mottled brown by rusty-weathering
carbonate grains evenly scattered Through the rock. The gquart:z
grains range from medium to fine in size and all show the ef-
fects of dynamic mebamorphism in either strain-shadows or gran-
ulation of the grains; all evidence of original sand grains.
has been destroyed. This crushed quartzite contains an abun-
dance of evenly-disseminated cinnabar grains,

The well-laminated quartzite consists of 1/4-inch to
1/2-inch bands of cherty quartzite separated by thin layers or
partings of fine, white mica. Where adjacent to limestone,
1/16 to 1/8 of an inch layers of lime frequently alternate
with the gquartzite.

The quartzite probably represents a purer and less argil-
1aoeous‘sandstone than the quartz-mica schist.

Limy phases of the schist occur along the south-westerly

~ border of the Discovery Hill limestone band; scme of these
contain so much carbonate, frequently ankeritic, that they are
perhaps bebtter called lime-schists,

- The main body of quartz-mica schist occurs as a band ap-
proximately 1,000 feet in width, that lies between and is con-
formable with the two main bands of limestone. Scattered out-
crops of this schist-band extend along the strike for =& mini-
mum Gistance of 12,000 feet from an outerop at a point whiech

- 95 -



is 700 feet south and 1,200 feet west of the North adit (see
Fig. 1) to an outerop at a point which is 6,000 feet north

and 8,500 feet west of the North adit (see Fig. 1). In this
distance the strike varies from north 80 degrees west to north
45 degrees west and the dips from 45 degrees to 80 degrees
northward and north-eastward. A second narrow band of schist,
approximately 100 feet in width, occurs between the Discovery
Hill band of limestone and the limestone-lens to the south-
west; in addition to the quartzcse phase, the schist of this
band tends to be limy in some outerops near the main limestone.

The guartz-mics schist is characterized by whitish-
weathering outerops of schistose rock, the schistosity of
which 1s frequently badly contorted. The rock itself, con-
sists of lens-shaped aggregates of gquartz grains surrounded
by {iner grains of quartz and by weaving shreds of fine-grained
white mica. The quartz~grains all show strain~shadows, are
badly fractured and have been largely broken into the smaller.
angular grains that form the matrix for the larger grains. A
smell amount of material was noticed in which granulation was
so advanced that the schistoss texture had given way to a de-
finitely~laminated habit.

Light-green, highly micaceous schist oceurs as squeszed
lenses in the limestone of the main crosscut of the North adit
and towards the westerly end of No. 5 trench. In general, the
material of these lenses is very micaceous and contains little
guartz and carbonate; the lenses probably represent argillaceous
maeterial, that has besn squeezed and has flowed into lenses
during folding of the enclosing limestones.

A small amount of lighit-green schist containing an abun-
dance of lime and some quartz occurs in the North adit in a
short working that extends for 256 feet south-westerly from a
point 35 feet from the face of the main crosscut and in the
face of the west drift in the sams adit; this schist has not
been squeezed to the same extent as the more purely micaceous.

Outcrops. of glaucophane schist were seen in the vieinity
of & point 1500 feet north to 4000 feet west of the North adit
and on the south-westerly side of the main quartz-mica schist
band. The outcrops form part of a band approximately 150
feet in width that lies in a slight depression adjacent to
and north-esasterly from a prominent bluff of the lake-shore
limestone band. Quartz-mica schist lies adjacent to the glau-
cophane schist on the north-east. The rock is dark-grey in
colour, finely schistose, btut badly crumpled and sheared. I3t
consists of shreddy glaucephane wrapping around badly sheared
and broken pyroxene and olivine.



A small amount of glaucophane was seen in an outerop of
grey schist in the vicinity of 800 feet south te 1200 feet
west or approximately 2800 feet south-easterly along the gen-
eral direction of strike from the last-menticned occurrence.
There may be a stratigraphic connection between the two oc-
currences, but this is not definitely shown.

Serpentine occurs as. an isolated outcrop, surrounded by
drift on all sides, in the vicinity of a point 1700 feet south
to 2300 feet east of the North adit. The outerop forms &
south-westward-facing escarpment, approximately 40 feet high
on the westerly and northerly faces; with a semi-circular
length of approximately 700 feet.

The nearest outcrops, with the exception of one small
chert outcrop 150 feet south-~westerly from it, are those of
the Discovery Hill limestone, 1500 feet north-westerly.

The outcrop consists mostly of buff-coloured, reddish-
weathering serpentine that has been completely silicified and
carbonatized, However, unaltered serpentine, or definitely
green serpentine, occurs in small patches on the north-easter-
ly periphery of the outecrop.

The altered serpentine is light buff-coioured and fre-
quently spotted with light green clusters of mariposite and
occasional grains of chromite; the expesed surfaces weather
t¢ a characteristic reddish-brown, hackly surface. The rock
consists of lenses and streaks of shreddy carbonate grains al-
ternating with stresks of fine tc medium~sized grains of gquartz.
The quartz grains are clear, relatively unstrained and unbdroken;
the cataclastic texture common to the schist and quartzite, is
lacking. This suggests that the development of quartz in the
serpentine is later than the main folding of the sedimentary
rocks and also later than the crushing associated with the
main fracture-zone, which, combined with the cccurrence of
occasional 1/8 to 1/4 of an inch slabs of cinnabar, suggests
the proximity of this serpentine oubcrop to the fracture-zone
responsible for both silica-bearing and mercury-bearing sclu-
tions.

Although greenstone does not occur in the immediate vi-
cinity of the workings, it forms 2 low hill that lies approx-
imately 1500 feet north-easterly from the North adit., This
occurrence censtitutes the south-westerly side of a north-
westerly-trending band of greenstone. :

Regionally the main structure is a belt of dynmamically
metamorphosed sedimentary rocks that strikes north-westerly
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and dips north-sastward, forming part of a limb of a major
fold, the remaining parts of which do not come within the
present map-ared. Locally, however, in the vieinity of the
ore showings, this limb has been warped- into what the writer
interprets as a small anticline and syncline that plunges
northward diapgonally down the regional dip.

A study of strikes and dips of bedding-planes, and of the
relation of the axial planes of several small drag-folds to
bedding, has led to the conclusions that - (1) warping has re-
sulted in a combined anticline and syncline, the crest and
trough of which are in the vicinity of No., 12 trench, and the
south-westerly end of No. 20 %trench (see Fig. 1), respectively;
(2) these folds strike northerly and plunge in the same dirsc-
tion at angles ranging from 25 degrees to 60 degrees.

The second important structural feature 1s a strong cin-
nabaerearing fracture-zone, marked underground by conspicu-
- ous faulting, and brecciation ranging from 8 inches to 4 fest
in width, and marked on the surface by a zone and scattered
- outerops of brecciated chert. The strike of the faulting
underground and of the zone of brecciated outcrops on the sur-
face, ranges from north .60 degrees west to mnorth 70 degrees
west, and dip of the faulting from 45 degrees to 65 degrees
south-westward. Although the sirike of this zone is nearly
parallel to the bedding in some places, particularly in the
drift. of the North sdit, it cuts the bedding elsewhere, and
in genersl 1s transverse to the axisl dlrectlon of the local
anticline and syncline.

The zone of outcrops of br6001ated chert, and in places
of brecciated limestone varies from 2 to 10 feet in width.
Outerops of brecciated chert.occur on the general strike of
the fracture-zone from No 14 trench south-easterly to ¥o. 20
trench, as seen in Fig. 1; this zone very probably continues
approx1mately 2000 feet south-easterly to an outerop of de-
Finitely-brecciated chert that occurs 150 feet south-westerly
of the cinnabar-bearing serpentine knoll menticned in the
description of the rock-types.

Tne nature of the llneal extent of the fracture-zone may
be summarized as foilows:

(1) Length of definite fault-zone and associated brec-
ciation, as seen in the main drift of the North
adit - 230 feet (as of June 11, 1939).

(2) Length of fracture-zone as indicated by fairly
- closely~-spaced sirippings and outcrops of brec-
ciated rock - 750 feet,
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PLATE 1.

A, Camp of the Consolidated Mining and 'Smeltin,g
Company of Canada, Limited on Pinchi Lake,

B. Portal of North Adit, Pinchi Lake mercury property
of the Consolidated Mining and Smeiting Company
of Canads, Limited,. :



PLATE IL.

A, Coppef Creek cinmaber property, dumps of
north showings on left of picture.

B. Small D-retort at Copper Creek cinnebar
property.



(%) Overall distance between outcrops of brecciated
rock at extremities of partly-prospected ares
and separated by long, unprospected areas of
drift, approximately 4000 feetl.

The north-westerly extremity of prospecting done on this
partly-mineralized fracture-zone, is marked by No. 14 trench,
where cinmabar cceurs in.brecciated rock assoclated with a. -
vertical shear. The.south~easterly extremity is marked by an
oukerop of brecciated chert, 150 feet south-westerly of ocour-
rences of cinnabar in altered serpentine.

The distributicn of cinnabar is more or less colncident
with the fracture-zone. The heaviest concentrations of cin-
nabar cecur where brecciation and shearing of the fracture-
zone material appears most intense and the limestone most sili-
ceous. This type of ore consists predominantly of scattersed
grains and clusters of grains, and, to a less extent, of uni-
form mineral sheets. The cinnabar also occurs in weaving
wisps or streamers of variable width within very finely-com-
minuted material between larger breccia-fragmenis., The ore-
zone breccia consists of angular fragments of chert set in a
pulverized matrix of fine grains of quartz, carbonate and
sometimes epidote and sericite--the texture is definitely that
of & erush-or fault-breccia and as such forms a very good host
for the cinnabar. Samples taken across l-foot and 18-inch
widths of brectia weil charged with cinnabar have assayed:
Mercury, 1.09 per cent. and 1.43 per cent.

The widths of better mineralized rock more or less cor-
respond with those of the crush-or breccia-zone, and are usu-
ally very poorly defined. In general, the widths of good min-
eralization range from & inches to an observed maximum of 4
feet. The only place where a confining wall is evident is
underground in the main drift of the North adit. Cinnabar
does not occur in the foot-wall of the main fault, although
it extends for irregular distances into the hanging-wall.

The concentration of cimmabar is definitely wvariable
along the length of the shear. The main and best area of
mineralization being that in the brecciated material extend-
ing from the east end of No. 8 trench westerly to the middle
of No. 5 trench, a distance of 140 feet; in this distance the
exposed width of mineralization ranges from 1 inch to 10 feet.
Representative samples teken by the writer and considered to
be more or less typieasl of this zone, assayed from: Mercury,
2.8 to 7.02 per cent. over 10-foot sections (for details see
Fig. 1).
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Although cinnabar occurs outside the main zone of brec-
ciation, it is only in small gquantities. Samples taken by
the writer in sections adjscent to but cutside the mein zone
of brecciation, assayed from: Mereury, a- trace to a high of
0.75 per cent; they averaged, Mercury, 0.1 per cent.

The deposition of cinmabar in the westerly group of
trenches is not only related tec brecciated rock, but also to
the occurrence of a heavy bed of more or less crushed quartsz-
ite where the best grade of ore in this group of workings has
been found to date (June 10, 1539), in No. 12 trench (see

- Fig. 1). Two samples taken across 12-inch widths of this bedl

assayed: Mercury, 0.56 per cent. and 2.86 per cent.

At other piaces, such as in Nos, 11 and 15 trenches

" (see Fig. 1), cinnabar is disseminated through the ribbons of
laminated quartzite. '

Minute amounts of stibnite were seen in a small "outcrop"
of high-grade near the discovery-post; it i1s not a character-
istic mineral of the deposit.

In addition to ciunnabar a small amount of uncrushed, hy-
drothermal quartz ococurs, close to, but not in the fracture-
zone. Narrow irregular lenses and stringers of watery quartz
up -to 3 inches thick occur in the vicinity of a point which
is 450 feet south and 540 feet east of the North sdit (see
Fig. 1), and at & point on the west wall, 100 feet from the
portal of the North adit.

Calcite stringers are commonly associated with the cin-

‘nabar; these are definitely later than the ankeritization of

the limestone, but more or less contemporaneous with the cin-
nabar.

Favourable conditions for ore-deposition, as opposed %o
sparse occurrences of ore, ‘appear to have been in part,

(1) The presence of highly‘comminuted,'crushed and
-~ brecciated material related to the fracture-zone.

(2) The occa51onal presence of crushed quart21te, as
in No. 12 trench.

(3} - Possibly the occurrence of schistose and, therefore,
relatively impervious phases of the sediments that
seem to have acted as local barriers to rising solu-
tions and aided in the concentration of cinnabar
into ore=-shoots,
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"The type of ground represented by (1) and (2) is rela-
tively porous and would offer no resistance to the passage of
mineralizing solutions. Mo rock~types or structure, other
than possibly some schistose phases, definitely suitable to
serve as a trap for the concentration of the ore-solutions,
and, therefore, suitable for tThe formation of ore-shoots,
were evident at the time of the writer's examination. It is
possible that the relatively flat-lying Tertiary lavas, rem-
nants of whiech occur north and south of Stuart Lake, served
as the ultimate trap for the rising mineralizing solutions;
the nearest lava remtlant is the sastward-sloping cuesta That
form Hunitlin Mountain, approx1m&te1y il mlles in an air-line
north-easterly.

Kamloops Lake and'Vicinity Qceurrences

Clnnabar oceurs at several places within a belt approxi--
mately 8 miles wide that externds for 11 miles northerly and
for approx1mately the same distance southerly from the west®
end of Kamloops Lake (fig., 2). The depcsits consist of shear-
zones and dolomite veins that contain varying emounts of c¢in-
nabar. The rocks are greenstone of the Nicola group, which,
in the vicinity of the deposits, have usually been intensely
altered by ankeritization.  The occurrences include the fol~
lowing deposits: Copper Creek Cinnabar Claims; Hardie Moun-
tein Cinnabar Deposit; Sabiston Flats; Davis Showings; Criss
Creek Showings (Mercury Mining Syndlcate) Charbonneau Show-
ings near Savona Station on the Canadian Pacific Railway;
showings in-the vicinity of Tunkwa Lake (Fig. 2). These are
described in detail in the following text.

COPPER CREEK The most recent information concerning
CINNABAR CLAIMS. the cinnabar claims near the mouth of

Copper Creek indicates that they were
last owned by thé Cinnabar Mining Company of B, C., formerly
care of Dav1s,‘Marsha11 MacNeil and Pugh, 626 Pender Street
Vancouver. These c¢clalms went:into tax-sale in 1938, the date
of redemptioh expiring November 7, 1939.

The property is situated on the slope of the hillside
immediately to the north from Copper Creek Station, = flag-
‘stop on the Canadian National Rallway on the north shore of
Kamloops Lake, approxnmately 3 miles easterly from the west
end of the lake.

There are two means of access, one by Canadian National
Railway from Savona, ahd cne by auto-road from Kamloops. The
distance is 32 miles by read from Kemloops past Tranguille,
up the Tranquille River and down Carabine (Copper) Creek to
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Pig. 2., Key map, cinnabar cccurrence, in the vicinity of Kamloops
Lake. Areal geology adapted from Dewson with medifications
around Kamloops Lake by Drysdale.
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Copper Creek Station; this road is steep, narrow and the sur-
face clayey and should not be attempted with a motor-car in
wet weather.

The workings are situated on an open hillside which
slopes smoothly south-eastward to the level of Kamloops Lake;
the slope changing graduelly from approximately 3C degrees at
the elevation of the workings to only a few degrees near the
lake (Plate II A), The only cover on the hillside is a small

amount of range-grass, sage-brush, and in the few draws, pine
trees,

Geclogically the deposit consists of cinnabar-bearing
dolemite fissure-veins., These dolomite veins occur chiefly
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within and parallel to the walls of conspiepous brown-weather-~
ing and highly-altered andesitic dykes that cut a series of
fragmental volecanics and intercalated sills. Faulting of all
these rocks has been extensive and spread over a long time-
interval. The dykes, which occupy faults, obviously tended

to loecalize the later faults that were followed by the dolo-
mite-cinnabar %eins; the most recent faulting has tended to
displace both the veins and the enclosing rock-types.

In brief, the workings consist of a labyrinth of drif'ts,
crosseuts, raises and short shafts. These workings are in
three main groups, southerly and central groups (Fig. 4} at
an altitude of 1700 feet (Kamloops Lake 1125 feet), half =
mile north-westerly from Copper Oreek Station, and a norther-
ly group (Fig. 3) at approximately the same elevation but half
a mile northerly from the southerly group; the relative posi-
tions of the southerly and central groups are shown in Fig. 4.

In general the workings are badly caved and several sec-
tions of the adits and the stopes were inaccessible at the
time of examination (June-July, 1939).

The name Copper Creek appears to have originated from
the report that in the past Indians obtained small amounts of
native copper from the voleanic rocks outcropping close Lo and
in the bed of Copper Creek. This is indicated by a quotation
from Brewer, Annual Report, Minister of Mines, British Colum-
bia, 1914, p. 195 - "This creek derives its nsme from the fact
that the Indians have from time immemorial known it as a lo-
cality where native copper was found. Specimens are yet found
in the serpentinous decomposed rocks to the east of the stream
which show some of this native copper, but whether the quan-
tity is sufficient to be of economic value is questionable."

Between 1890 and 1900 uunsuccessful attempts were made to
find copper ore in mineable amounts on showings consisting of
chalcocite and bornite in guartz-filled fissure-veins that oc-
curred in basic dykes on the Tenderfoot claim situated east of
and 800 feet above Copper (reek.

The first intemnsive work on the Copper Creek cinnabar
showings appears to have been done by an Americen company in
1894, when, in addition to a small amount of surface-prospsct-
ing, an adit was driven 137 feet and a shaft and incline sunk
for 51 feet and 31 feet respectively. The grade of mercury
mineralization at that time is indicated by the statement that
the dump at the adit-portal conbtained 8 tons of material aver-
aging approximately, mercury, 20 per cent., and 12 tons aver-
aging approximately 7 per cent.
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In 1895 the Cinnaber Mining Company of B. C. took over
the deposits. This company did exploratory work, erectec two
retorts and operated them for only a few weeks producing,
"more than 100 flasks of quicksilver." The underground work
done by this company in 1895 appears to have constituted the
bulk of the work dome on the property. It is reported to have
consisted of 750 feet of drifts and crosscuts on one part of
the Rose Bud claim of that time, a large stope, and, in an- -
other part, an adit 120 feet long and a raise 80 feet long to
the surface. On the Yellow Jacket claim of that time, under-
ground work consisted of 900 feet of drifts and crosscubs and
two raises to the surface, 80 feet and 100 feet respesctively
in length; 1200 feet of diamond-drilling was also done in this
section, ‘

Between 1886 and 1925 very little work was done on the
property. However, in 1924, Mr. J. Fleetwood-Wells, who had
~operated the property twenty-five years previously, re-opened
the workings, operabted for three years and obtained about five
flasks of mercury. Ne work has been done since 1927, During
this period from 1927 to the present, the old retort (Plate

II B) and furnsce {Plate III A}, have been dismantled and
partly destroyed.

The ﬁroduction of mercury from the Copper Creek deposits
has been as follows:

i895 - 1897 - 138 flasks of mercury
- 1924 - 1G27 & flasks of mercury

Approximately 143 flasks of mercury

The bed~rock geclogy of the Copper Creek cinnabar de-
posits is complex. The rocks comprise a group of igneous
rocks, both extrusive and intrusive. The extrusives include
both green and purple volcanic breccias and interbedded tuffs.
The intrusives include, diabase and picrite (essentially oli-
vine and augite) sills and brown-weathering dykes; these dykes
are of basaltic composition but will be referred tc as brown
porphyry dykes in the text because of their characteristically
brown outcrops and definitely porphyritic texture.

The most prevalent rock, both in the workings and the
rock bluffs immediately above them, is green volcanic breccia.
This rock consists of angular fragments ranging from 1 inch to
8 inches in average diameter that are set in a more finely-
fragmental tuffaceous matrix. The material of the fragments
‘is chiefly dark green basaltie greenstone, sometimes finely-
porphyritic. Purple volcanic breccia, consisting of distinectly
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purpie fragments in a purple tuffaceous matrix, ocecurs irregu-
larly distributed in the workings; they occur in all the work-
ings of the central group and in the east branch of the "1510"
level in the south group in the same area. Inasmuch as the .
purple and green brecclas grade insensibly into each other,

it was impossible to map definite contacts between these two
colour-types of breccias. :

As the breccias are extremely massive in structure, bed-

- ding-planes are not evident and it is impossible to determine
their attitude from the study of the breccias alone. However,
the attitude and general contact-relations of well-bedded tuffs
oceurring in the westerly branch of the "1510" level indicate
a north-westerly strike and & moderate dip of about 20 degrees
north-eastward for both the breccias and interstratified tuffs.
The main cccurrence of tuff is in the southerly group of work-
ings, specifically in the westerly branch of the "1510" level,
and along part of the easterly branch of the same level. To-
wards the portal of the westerly branch of "1510," the tuffs
are very incoherent; the extreme incoherency being largely due
to the percolation of surface waters down the dip from the
surface cuterop of the beds; farther in the workings, the beds
become blocky and massive. The bedding of the tuffs as seen
in the incoherent material strikes north-westerly and dips 20
degrees north-eastward. The compact tuffs are dark-grey in
colour and fine, megascopically even-grained in texture. How-
ever, under the microscope they are seen to consist of closely-
packed crystal-fragments in a dense cloudy matrix. The crys-
tals consist of altered feldspar and pyroxene; the feldspar
crystals are largely altered to fine white mica and the py-
roxenes to finely-granular, iron-stained carbonate.

Diabase sills occur in the crosscut betwsen the two
branches of the "1510" ‘level in the southerly group of work-
ings. The two occurrences in this crosscut are each approx-
imately 4 feet thick; the more westerly sill is conformable
with the underlying tuff beds and the easterly sill is paral-
lel to it. In their blocky massive character the sills are
similar to the blocky tuffs, but they are much darker in col~
or. Under the microscope the texture is seen to be fine-

" grained and diabasic; the glassy or dense groundmess which
might be expected if these were flows, rather than sills, is
lacking. The minerals comprise calcic plagioclase, hornblende
and & small smount of olivine.

Augite picrite occurs in the "1615" open-cut and in the
short "1600" adit of the central group of workings. The ex-
posures consist of badly-fractured, dark-green rock which
contains abundant crystals of clivine, commonly 1/16 of an
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'Fig. 4, Plan of ecentral and south showings, Copper Creek
cinnabar property.

inch in diameter. These olivine crystals, set in a dense,
dark-green groundmess, are easily recogrnized by the purple
colour of the alteration-products formed within the orystals.
Under the microscope the rock is seen to consist of numercus
grains of olivine largely altered to serpentine and finely-
divided hematite. None of the pink material is cinnabar.
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This rock is named augite picrite rather than a perido-
tite because: the texture is porphyritic and results from
small phenocrysts of olivine and augite. set in a deunse ground-
mass. Although the outcrops of the picrite are badly disin-
tegrated and the contact-relations and the surrounding rocks
not exposed; the rock is believed to be extrusive.

. Conspicuously brown-weathering porphyries occur as dykes
of widely-varying strike and dip. These dykes are conspicuous
because of their rusty-brown outcrops; freshly-broken, un-
weathered surfaces are, however, light-grey in colour. The
dykes renge in general from 6 inches to 3 feet in thickness;
however, scattered outcrops of brown porphyry occurring at
places from 100 %o 800 feet to the west of the southern group
of showings, indicate dykes that have a minimum width of 75
feet.

The dyke-material in weathered ouberops is definitely
porphyritic; consisting of well-shaped but badly-altered,
crystals of plagioclase and pyroxene set in & dense or fine-
grained, brown groundmass. The porphyritic texture is not so
evident on freshly-broken surfaces. Under the microscope the
feldspsrs are seen to be altered, in varying degrees, to finely-
felted aggregates of white mica and the pyroxenes in all sec-
tions completely altered to fine granules of carbomnate. The
groundmass consists of either a dense, brown aggregate of car-
bonate and limonite, or of finely-felted laths of altered
plagioclase and interstitial limonite and carbonate; scattered
clusters of fine-grained magnetite are common. The presence
of considerable plagicclase, pyroxene and magnetite indicate
that these dykes are of basaltic composition; they will be re-
ferred to, however, 1in the text as brown porphyry dykes. The
carbonate of these rocks, both in the altered pyroxene and the
groundmass, 1s largely ankerite and i1s not to be confused with
that of the dolomite veins.

Ankeritization, or the formation of ankeritic carbonate,
has bsen the dominant process of alteratiom in the brown por-
Phyry dykes. This alteration antedated .or was the forerummsr
of that which was responsible for the deposition of wvein-dolo-
mite end cinnabar in fissures within the dykes.

One lamprophyre dyke was seen on the property at a place
350 feet westerly from the southerly group of showings. This
dyke 1s. 10 feet wide and strikes north-westerly and intrudes
the surrounding green volcanic breccia. In appearance it is
e grey porphyritic rock containing long laths of feldspar.
Under the microscope it is seen to consist of large, long
laths of labradorite- plavloclase set in a felted groundmass
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of dark-brown biotite; neither amphibole nor pyroxene were
seen.

Faulting of the rocks and veins is widespread in the de-
posit. There is no general strike and dip to the faults al-
though it is to be noted that east-west and north-south faults
are uncommon. Dips range from nesrly horizontal to vertical.
Displacement along the fault-planes is variable, ranging from
almost nothing to large but indeterminable amounts. The faults
range in width from haif an inch to 1 foot, and shear-zouss
from 1 foot in width to 40 feet.

Faulting both preceded and folilowed the formation of the
dolomite veins. The earlier faulting opened fissures for the
brown-porphyry dykes and later for the veins, and in some in-
stances formed shear-zomes that later received a small amount
of dolomite and cimmabar, as shown in the open-cut at an ele-
vation of 1645 feet in the middle-group of showings. It is
impossible to say what percentage of the faults in the rock-
" formations antedated the veins, but probably very few because
of the lack of sealing-minerals.

Post ~veln faulting is of course the most conspleusus.
The dolomite veins are frequently bounded by faults parallel

" to either one wall, as showa by the vein in the westerly branch
of the "1535" level in the southerly group of showings, or to
both.walls, as shown by the vein in the "1740" level of the
northerly group of showings. The veins are sometimes defin-
itely cut by, transverse faults and displaced for unknown
emounts, as shown by the Vein in the last example cited. The
effect of faulting on the rock-formations has been the fauli-
ing of one rock-type into another as .shown to the best acdvan-
tage by the fault-bounded triangular segment of piorite adja-
cent to brown porphyry in the open-cut at an elevation of 18570
feet in the southerly showings. :

Veins of white, massive to crystalliine dolomite, conteain-
ing sporadic disseminations of cinnabar, characterize the de-
posit.

- These veins occur chiefly within the brown porphyry dykes
as:

(1) A continuous ribbon which pinches and swells from
1 inch to 3 feet in width, within or close to,
one wall of the dyke.

(2) Gash-veins a few inches in thickness that trend
diagonally to the strike of the dyke, but are
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wholly contained within the dyke.

(3) Occasionally narrow stringers in the volecanic
breccia in the vicinity of the dykes.

Although the dolomite veins range from a knife-edge to
3 feet in thickness, a width of 18 inches is the commonest
average for the most persistent veins. :

The texture is usually massive consisting of closely-
packed crystals of dolomite.  However, occasional vugs oceur
“which are lined and frequently nearly filled by projecting
crystals of dolomite. A brecciated texbture occasicnally oc-
. curs, particularly near the borders of the veins. In such
places the vein consists of fragments and wisps of brown por-
phyry in the process of replacement by the vein-dolomite.

The vein-matter is predéminantly white dolomite. Chemi-
cgl and optical studies indicate that it spproaches very
closely the theoretical composition .cf dclomite. Small amounts
of chalcedonic quartz and, in some veins, stringers, of more
coarsely crystalline quartz occur. The only sulphide seen in
the dolomite veins was cinnabar, although stilmite has been
reported. A small amount of tetrshedrite was seen in s lens
of quartz in the north workings.

Within the vein there has been a rhythmical precipita-
tion of the chief gangue-minerals; the sequences are best seen
around fragments .of porphyry-breccia within the vein--the
most commomn sequence is as follows:

1. Dense white or grey chalcedonic quartsz,

2. Bands of crystalline dolomite, the crystals of
which have grown in a direction normal to the
previous band of mineral.

3. Grey chalcedonic guartz.

4. Where open spaces existed, small pyramid-shaped
crystals of quartz. '

) The amount of cinnabar seen in the veins was so small
that definite data concerning its time of deposition could
not be obtained. However, it was commonly seen on the bor-

“ders of hair-~like stringers of dolomite, a habit suggesting
that the cinmabar antedated the deposition of dolomite within

. such stringers; it was also seen as discrete grains and small

masses within main dolomite veins, indicating deposition con-
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temporaneous with that of the dolomite.

In general, this cinnabar was in part slightly earlier
than, and in part contemporaneous with, the dolomite.

The most common occurrence of cinnabar is discrete, flaky
grains within white vein-dolomite. It also occurs as thin
films within fissures, or bordering dolomite stringers that
occur within either the brown porphyry dykes or, less freguent-
1y, the wall-rock of the dykes. Old reports indicate that much
of the mined cinnabar cccurred as blebs or nodules of massive
cinnabar within the dolomite.

No developsd ore-bodies were exposed in the workings at
the time of the writer's exemination {(June to July, 1839).
The location and general shape of previously-existing ore-
bodies are roughly shown by the old stopes, as outlined on
Figs. 3 and 4. Unfortunately, these stopes are badly-caved
and inaccessible at the time of examinaticn so that the nature
of the occurrence. of any possible remnants of ore and of the
type of wall-rock, could not be determined. A calculation of
the approximate volume of all the stopes indicates that aboub
500 tons of rock was excavated from them.. A calculation of
the grade of ore based on this tomnage and a gross reported
production of 143 flasks, or 1068 lbs. of mercury, indicates
an average grade of 1.08 per cent. mercury for the 500 tons
of rock.

It is to be noted that this grade exceeds the percentage
of all but one of the samples taken by the writer; the excep-
tion being a sample taken across 8 inches of vein-dolomite
which assayed: Mercury, 3.2 per cent. All samples of altered
rock, even when cinnabar was visible in the hand specimen, as-
sayed much less than: Mercury, 1.08 per cent, This distribu-
tion of values and the quotation from Wilmot (1926, p. 55)-~
"during operations thirty years ago, the greater part of the
metal recovered was obtsined from one pocket,”--suggests that
the ore-bodies occurred within the dolomite veins.

Inasmuch as no:ore 1s at present exposed, the only dats
obtainable concerning localization are from the positions of
the old stopes. The largest stope is between the "1510" aad
"1535" levels in the southerly group of workings. The stoped
area is within the acute angle lying between two brown por-
phyry dykes. The ground in the angle between the two dykes
maey have been more fractured and, therefore, of easier accsess
by the mineralizing:solutions than that adjacent %o the dykes,
tut not in the vieinity of intersecticn. Elsewhere on the
property the only controlling factor is the presence of the
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dolomite veins; which in turh are largely localized by the
- preseuce of brown porphyry dykes.

The sequence of events leading to the formation of the
dolomite veins is corceivably as follows:

1. Early formaﬁidn_of strong fractures.
2. Filling of these by brown porphyry dykes.

3. - Later fracturing aloﬁg the same lines of weakness as
" followed by the early fracturing and therefore more
or less following the porphyry dykes.

4. Deposition of dolomite veins and cinnabar in these
‘intra-dyke fractures and fractured wall-rock, ac-
companied by replacement of any brecciated material.

Samples were taken of the following types of rock and
Veln-matter: :

1. Voleanic breccia, sheared and shattered, both with
and without dolomite stringers.

2. Brown porphyry dykes containing dolomite or dolo-
mite-cinnabar stringers.

3. Typical dolomite vein-metter.

The detailed results of this sempling are given in the
assay tables on Figs. 3 and 4. It is to be noted that only
- samples that showed cinnabar plainly visible to the naked eye
contained mercury. Samples in which cinnabar was not visible
- to the nsked eye invariably assayed nil.

This 18 mentioned to indicate that rock, even to make
low-grade ore, contains cinnabar in amounts that is disting-
uisheble by the eye. The following comment by Eardley-Wilmot
- (1928, p. 55), indicates that he arrived at the same conclu-
sion after sampling the so-called "low-grade ore®--"From the
above results 1t appears that it would not pay to carry out -
mining on the rocks and vein-matter in which no cinnabar is
visible. This is loosely termed 'low-grade ore.'"

A few generalizations may now be madé concerning favour-
able ground for prospecting. The occurrence of cinnabar on
this property indicates. that further prospecting should be
confined to areas of brown-weathering porphyry dykes. Within
such ereas, it is suggested, ‘that favourable ground may lie
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within the acule éngles formed by the intersection of any two
dykes. Referring particularly to the southerly group of work-
ings, it is suggested further, that favourable ground would

be found where the downward extensions of the dykes intersect
those beds of tuffs that are exposed in the "1510" level, and
which immediately underlie the diabase sills. The structure
of ground in such a section would supply a porous rock (tuffs)
overlain by relatively tight rocks {(diabase}. Such conditions
would permit solutions migrating from the nearby channel made
by -the main porphyry dyke to travel through a relatively porous
tuff with a possible trapping and deposition of cinnebar below
the relatively tight diabase.

HARDIE The ground that includes the cinnabar showings on
-MOUKTAIN. Hardie Mountain at one time comprised the Crown-
granted mineral claims Lots 949-959 and Lot 1738,
and were owned by the Hardie Cinmabar Mines, Limited. These
"~ lots reverted to the Crown several years ago and the surveys,
field notes and plots of the claims were cancelled on February
9, 1939.

The workings on Hardie Mountain are -4 miles northerly
from the Copper Creek Station along the road that follows the
valley of Carabine {Copper) Creek (Fig. 2). They are on the
steep hillside on the easterly side of the road; the lowermost
working, an adit, being 1045 feet easterly from the road and
255 feet above it, at an elevation of 2355 feet.

- The.main adits on the property are on & steep, relatively
open hillside ¢overed with talus and scattered jack-pine; the
s16pe averages 30 degrees and. is unbroken by any rocky bluffs.
Most of the surface worklngs are on a wide relatively flat
slope near the top of the hill on which there are many clumps
‘of small fir 1nterspersed with grassy areas ‘outerops are re-
: 1at1vely scarce. :

The geology of‘the deposit consists'of a series of vol-
_canic rocks that strike northerly and dip 30 degrees westward;
the rocks include dark-coloured, fine-grained and amygdaloidal
basalts, light-grey, coarse feldspar-porphyry and light-grey
andesite, some tuffs and volcanic breccias, Many of the roeks
have been partly ankeritized so thet their outcrops in the
surface workings are rusty~brown in colour. Widely-scattered
dolomite stringers cut the rocks in a few places.

The workings consist of four édits and several open-cuts,
The adits, two of which are caved, have been driven north-
easterly into the steep, south-westward-sloping hillside to
intercept reported open-cut showings of cinnabar that occur
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on the more gently-sloping hillside approximately 100 feet
above the highest adit. The adits falled to reach peints be-
neath any of the cuts orf to cut any cinnabar occurrences. It
is reported that samples containing small amounts of cinnabar .
have been obtained from the surface-cuts. WNo cinnabar was
seen by the writer, but it is probeble that the extensive
sloughing of soil into most of the open«cuts covered the ac-

tual ocourrences of the mlneral

The,showings on Hardie Mountain were discovered late in

" August, 1895, by Messrs: McCartney and Irving. The first
undergrouhd work was commenced in 1896, and continued in 1898,
but most of the underground woerk as it now exists was done in
1902 when five adits were driven aggregating 1066 feet in
length. It is reported that each of these showed low-greade
ore, and that the open-cuts above showed 2 to 3 per cent. mer-
cury ore. The last reported work on the property was done in
1909 when an adit 108 feet long was driven.

There are no records of precduction.

The workings will be described beginning with those near-
est the road and progressing easterly up the hillside.

The portal of WNo. 1 adit is 1045 feet easterly from the
road and 255 feet above it, at an elevation of 2355 feet. Thor-
ough caving of the portal prevented examination of it.

The portal of No. 2 adit is 420 feet in a direction north
57 degrees east from the portal of No. 1 and 280 feet above it,
at an elevation of 2615 feet. This adit has bsen driven through
a series of fragmental and flow-rocks at north 63 degrees east
for 173 feet to the face.

Well-defined bedding in the rocks is absent, but narrow

zones of erushing marking contacts between different flows
“strike north and dip 35.degrees westward. Although the adit
~ does not follow any breek, it crosses several narrow crush-
‘zones in addition to those on contacts and a 2-inch dolomite
vein 120 feet from the portal. Samples taken at the follow-
ing places assayed: Mercury, nil - along a Z-inch crush-zone,
at 117 feet from the portal; at 125 feet across a 2-inch dolo-
mite veinlet; at 150 feet across a crush-zone 8 inches in
- thickneéss and cowbalning much black crushed rock; and at 168
feet across similar material. HNo cinnabar was seen in this
adit.

The portal of No. 3 adit is 540 feet in a direction north
55 degrees east from the portal of No. 2 and 130 feet above it
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at an elevation of 2745 freet. ThlS adlt was caved at the
portal and could not be examlned

The portal of No. 4 adlt is 400 feet in a direction north
60 degrees east from the portal of No. 3 and 165 feet above it
at an elevation of 291C feet. "It has been driven north-esster-
- 1y into the hillside for 136 feet and cuts across a series of
lavas and volcanic breccias. Bedding in these rocks is absent,
“but the erushed contmcts between the types indicates a north-
westerly strike and dip of 30 degrees south-westward. The
- most commor . rock~type is coarse feldspar-porphyry; it consists
of tabular feldspar crystals which range from 1/4 to 1 inch
- in largest dimensions;. the feldspars are completely altered
to white mica and the determination of the original feldspar
is impcssible.. The other main rock-type is = basait in which
p13low structure is varylngly developed.

At 100 feet from the portal, the adit crosses three
stringers of dolomite which range from 1/2 inch to 2 inches
.in thickness~-a sample of the dolomite assayed: Mercury, nil.

No cinnabar was seen in this adit.

| Two hundred and sevénty feet in a direction north 30 de-

grees west from the portal of No. 4 adit and at the same ele-
vetion, an adit has been driven north-easterly into the hill;
the portal of this adlt was completely caved.

No 4 adit is the.last of the extensive underground viork-
ings, and the following descrlptlons apply to cuts lying far-
ther north-easterly and on léss steep ground.

Cut, or trench, No. 1 lies 685 feet in a direction north
45 degrees east from the portal .of No. 4 adit and at an eleva-
“tion of 3015 feet. ~This trench has beerr dug in a direction -
north 50 dégrees east for 20 feet and at present is caved. Ten
feet north-easterly from the end of this trench another has
‘been dug 6 feet deep and in the same direction for 26 feet.
The material in this trench is highly-altered amygdalcoidal
lava .containing scattered pyrlte erystals.

Yo 01nnabar was seen and a sample taken for 10 feet along
the north—westerly side of the Trench assayed: Mercury, nil.

Nc. 2 cut is 225 feet in a direction south 60 degrees
east from No. 1 and at an elevation 2975 feet. It has been
driven north 1§ degrees west for 26 feet and south 75 degrees
west for 15 feet, the floor of this latter section is 5 feet
above that of the 26-foot seetion. The only vein-matter con-

- 47 -



sists of two 10-inch zones of dolomite stringers exposed in
the north-westerly face. A comblned sample from both zones
assayed: Mercury, nil. The rock is grey porphyritic ande-
site containing 1/16-inch feldspar phenocrysts.

The only other surface-working seen on the properiy is
an open-cut leading into an old shaft at a place which 1s 720
feet in a direction north 78 degrees east from No. 1 cut and
at an elevation of 3000 feet. The cut and shaft are on a
wooded hillside which slopes locally southward into a small,
dry water~course. The cut has been driven in a direction
Vﬁorth 10 degrees west for 10 feet, thence as a short adit for
8 feet to the bottom of the shaft. The shaft is only 8 feet
. deep and 3.feet square. The workings are on the northerly-
striking conbtact between basalt on the west and coarse feld-
spar-porphyry on the east. No vein-minerals were seen and -
" samples of both the basalt and the porphyry assayed: Merecury,
nil.

SABISTON A showing of cimmabar cccurs near the mouth of
FLATS, Sabiston Creek which flows southerly intc Kamloops

: lLake and crosses under the Canadian National Reilway two
ml]es westerly from Copper Creek Station (Fig. 2). Although
the ownership, 1f any, of this ground could not be ascertained,
- the workings were described under the name of Irdependent
group by Camsell (see Bibliography).

A short adit has been driven northerly into the hill at
a place 100 feet above the railway on the westerly side of a
.@ry gulch that crosses the tracks 1500 feet easterly from the
Sabiston Creek crossing. The adit has been driven at north 48
‘degrees west for 18 feet and due nerth for 10 feet.

The first part of the adit follows a vertical dolomite-
calcite vein that follows a zone of shearing 10 feet wide and
which strikes north 40 degrees west. The vein is 3 inches
wide and contains hair~line stresks of cinnabar. A sample of
this vein-matter assayed: MNercury, 0.2 per cent. The dolo-
mite-caleite vein continues into the wall at the bend, but for
. some unknown reason the adit follows a secondary joint-plane

to the north.:

The rock-formation in the adit is brown-weathering,
feldspar- porphyry. On the surface this rock outerops over
an area 500 feet in width and extends an unknown distance
northerly up the hillside. It includes a "horse" of green-
stone about 50 fleet in width that extends for a short distance
northerly from near the portal. Extending easterly from the
gulch lying 200 feet easterly from the adit and extending
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westerly from Sabiston Creek, the rock is greenstone.
Ne work is at present being done on the showings.
There is no record of production from the properiy.

DAVIS. Dolomite stringers and veins north of Kamloops

Lake in the vicinity of Savona Station on the Can-
adian National Reilway (Pig. 2)., are understood to have been
covered by the Bee Wos. 1 to 8 mineral claims, staked by
John Davis for eight principals on July 12th, 1937.

The showings lie on the steep, rocky and bluff hillside
that extends up to Mount Uren north-easterly from Savona Sta-
tion on the Canadian National Railway. The showings begin at
an elevation of 1800 feet and continue at scattered points
northerly up the hillside to an elevation of 2400 feet.

The mineral occurrences consist of small amounts of cin-
nabar in white dolomite veins or stringers. These stringers
oceur in tight shear-zomes within the prevailing rock-forma-
tion of volcanic breccia and a little tuff. The rock within
and adjacent to the shear-zones has been highly altered to a
dense rock containing aburdant ankeritic carbonate; this pro-
cess is referred to as ankeritization. The sclutions responsi-
ble for: the ankeritization and alsc for the deposition of the
dolomite and cinnabar, ceme up along the shear-zones. These
ankeritic zones weather to conspicuously rusty-brown outcrops
and the colour is in striking contrast to the dark-green of
the volecanic breccias.-

The first showing is on the hillside at an elevation of
1800 feet and in a direction north 32 degrees west from Savona
station on the Canadian Pacific Rallway. From this peoint a
shear extends diagonally up the rocky hillside for a slope-
distance of 480 feet westerly; the shear strikes north 60 de-
grees west and dips 30 degrees south-westward. The green vol-
canic breccia on either side of the shear is altered to a
rusty-brown rock for widths renging from 8 inches,to 18 inches;
this marked weathering results from the oxidation of fine-
grained ankerite, iron carbonate, that has been deposited by
solutions issuing from the fissure and seeping into the rock
on either side.  Vertical shears which branch.intc the hang-
ing-wall and foot-wall from the westeriy end of the main shear
are accompanied tc a lesser extent by similar bub narrower
zones of alteration of the wall-rocks.

The ankeritized zones of both the msin shear and branch-

shears contain single stringers of dolomite and occasional”
£ilms of c¢inmabar. The c¢immabar commonly occurs within the
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dolomite stringers; occasionally it is found in the altered
rock close to the dolomite stringers. 4 sample taken across
a brecciated dolomite vein 10 inches wide assayed: Mercury,
trace.

The next occurrences are in an area of hillside approx-
“imately 1000 feet square. The lowest of these is in an esast-
west saddle at an elevation of 1850 feet on the southward-
sloping hillside and lies northerly from the last showing.
-Here a'rusty zone of ankeritic rock strikes north 80 degrees
west over an exposed length of 240 feet and a width ranging
from 10 inches to 3 feet. Three shallow strippings have been
mede on the exposure. The rock in the zone is badly sheared
and brecciated and contains a discontinuous, central dolomite
vein. A semple taken scross a-full 10-inch width of the zone
including a dolomite vein, assayed: Mercury, nil. The rock
in the vieinity of the brown ankerite-zone is dark -green, vol-
“canic breccia.

The next exposure of brown ankeritic rock is on a low
sidehill-knoll 100 feet above the last exposure and beginning
at & place 250 feet in a direction north 10 degrees east from
- it. Scattered outcrops which occur over an area 200 feet in

. diaimeter, indicate an easterly-striking zone of brown-weather-

ing asnkeritized rock approximately 200 feet in width. However,
the zone of alteration apparently dies out a short distance
westerly because unaltered, green volcanic breccia outerops
across the strike of the zone at a place 600 feet westerly.

The southerly border of the zone of alteration is a shear-con-
tact with dark-green agglomerate, The material in this show-
ing contains very little vein-dolomite. A 2-foot sample across
some narrow stringers assayed: Mercury, nil.

The lower end of the next showing is on a steep section
of the hillside at a plece which is 300 feet north-westerly
from the northern edge of the last showing and 175 feet above
it. The showing is a strong, conspicuous zone of brown, anker-
itie rock that extends diagonally north-westerly up the hill-
side for an outcrop distance of 350 feet and disappears in
‘drift. . The zone of ankeritization ranges from 4 feet to 20
feet in thickness, gradually increasing north-westerly. The
meterial in it censists of badly-sheared, dense, ankeritized
rock contalnlng only a few stringers of white, vein-dolomite.
A sample taken across the full width of 4 feet of ankeritized
rock and a few dolomite stringers, assayed: Mercury, nil.

The rocks in the 1mmed1ate v101n1ty of the showings con-

sist of dark-green voleanic breccia and a few tuff beds; these
rocks strike east and dip 30 degrees north. The shearing along
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and from which the ankeritic alteration has spread cuts across
the attitude of these rocks.

There is no record of production from the property.

DEADMAN RIVER. The country on the easterly side of the Dead-

man River between Kamloops Lake and Criss
Creek was exemined by members of the Dominion-Prowvinecial Youth
Training Project "D" under the direction of M. 5. Hedley,
British Columbia Department of Mines. In his report, Dr. Hed-
ley describes this area as follows:

"Rusty-weathering zones of carbonatization are found
on the easterly-side of Deadman River at a number of
places in the Nicola rocks, and four small zones occur on
the westerly side. These are all on the lower slopes.
The upper slopes, above asbout 3,000 feet elevation, are
made up of unaltered and unbroken rocks. The Criss Craek
zong of alteration is large and extends from the creek
northerly to the edge of columnar Tertiary basalt. Sim-
ilar alteration occurs on the lower slopes of the valley
to within one-half of a mile of the mouth of Criss Cresk
and as far southerly as the trail opposite the showings.
Nc new discoveries were made.

"Half a2 mile southerly of the Indian Village and
adjacent to the road are bluffs composed of sandy to
arkosic sediments and some limestone, dipping north to
north-eastward at 40 to 85 degrees. Rusty-weathering of
these rocks 1s not produced by carbonatization, although

"there are a few dolomite stringers with narrow borderiag
zones of alteration. There is a little, sparsely dissem-
inated chalcopyrite and pyrite on the northerly edge of
these bluffs. One-quarter of a mile north of the highway
bridge prominent bluffs on the easterly bank of the river
are considerably altered and contain local fine veinlets
of ¢rystalline gypsum (selenite). Alteration, of what
are in part at least sedimentary beds, is intense, with
the production of a whitish to yellowish porous material,
highly oxidized at the surface.

"In a prominent gulch below the highway, on the west-
erly boundary of the Indian Reserve, there is much car-
bonate veining in volecanic breccia. Stringers snd veins
up to several inches in width strike and dip at all angles,
and most of them are accompanied by a marginal zome of
carbonetization extending beyond the veins from a few
inches to several feet in total width. No cinnabar was
seen in these vein-zones. A little similar material is
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"seen in a gulch one-quarter of a mile north-westerly.
Northerly for about 5 miles, outecrops are very scarcs
and only ore small zone of carbonatization was seen in
this distance, about 3 miles north of the highweay.
Ferther westerly carbonate zones were not observed."

CRISS CREEK. The Mercury Mining Syndicate, care of Arthur

McDeonald, 23 Hastings Streset East, Vancouver,

-~ B. C., owns the following claims on Criss Creek: Eelipse,

Bluff 0ld Spot, Calumet, Nevada, Pal, Quick and Monarch.

These claims were staked in June, 1933, by Messrs. Davidson,

 ‘MCDQna1d, Sharpe and Wocdside, of Vancouver, B. €.

"Ths property is about 3 miles by good pack-horse trail

“up Criss (Chris) Creek from its junction with the Deadman

River; this junction is about 14 miles by good motor-road
northerly from Savons up the Deadman River Valley (Fig. 2).

- The claims lie on the steep, open hillside sloping south-
sastward into Criss Creek between elevations of 2150 feet at
the oreek~level and of 2850 fest north-westerly up the hill-

‘side.

The first claims on the cinnabar showings up Criss Creek

- were staked in the summer of 1896. Desultory prospecting and
. surface work was done’ in 1897 and 1500 on the Spey mineral

claim of thosé years. More recently the ground has been re-
staked twice, and betwsen the years 1929 and 1938 some short
adits were driven by the owners. At the time of the present
examination (July, 1938) a small amount of surface work was
being done by A. MeDonald. The property has been most recent~
ly described by Freeland (1933).

Several small surface workings have been dug in the hill-
side north from and immediately above the cabin.

At an elevation of 2250 feet and 500 feet in a direction
north 25 degrees west from the cabin, a FNo. 1 cut 8 feet long
has been dug on the westerly side of the trail. This cut is

" in greenstone; no cinnabar was exposed. Sixty feet and 75

feet easterly from this cut, two small pits have been dug in
brown, altered rock; no cinnabar was exposed.

At an elevation of 2380-feet, and, 1050 feet in a direc-
tion north 12 degrees west from the cabin, & short inrcline on
the'westefly side of the trail has been sunk in a direction
north 80 degrees west on a 65- degree slope.. The floor of the
1n011ne follows = dolomite vein and slip which strike north

10 degrees east and dip 60 degrees north-westward; the vein
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ranges in width from 2 inches to 6 inches. The dolomite con-
tains a few specks of ciunabar and realgar. A sample taken
scross the best 4-inch width of dolomite assayed: Mercury,
nil. The rock is brown-weathering, snkeritized, tuff.

‘ The next group of workings are close to an old black-
smith shop that is 130 feet above the old road up Criss Creek
and 1200 feet north 15 degrees east from the last working at
an elévation of 2540 feet.

At a place .75 feet south 10 degrees west from the black-
smith shop, the easterly of two groups of pits, 50 feet apart,
has been dug in & 6-foot band of ankeritized rock which strikes
north-westerly up the hillside. This sasterly group consists
of two pits, an easterly or No. 1 and a westerly or No. 2 pi%;
they are 8 feet in diameter by 4 feet deep and are 4 feet apart
in & westerly direction. The No, 1 pit, exposes a zone 4 feet
wide that contains numerous stringers of white vein-dolomite
and thin films of stibnite. A sample taken across the 4-foot
zone of dclomite stringers assayed: Mercury, nil; antimony,
0.9 per cent. and a sample of stibrnite-bearing material from
the dump assayed: Mercury, nil; antimony, 1.0 per cent.

No. 3 pit, 50 feet westérly from the last pits, and 6
feet in diameter by 3 feet deep, has been dug on a dolomize
vein that strikes north 10 degrees east and dips €0 degress
westward and ranges from 2 inches to 6 inches wide. The wvein-
dolomite, but not the wall—fock,‘ccntains a few minute grains
of cinnabar. A 6~inch sample of this material assayed:
Mercury, 0.1 per-cent. -

No. 4 pit, 2 feet deep, ip 25 feet westerly from No. 3.
A zone of brown-weathering ankeritized rock extends westerly
. from Wos. 1 and 2 pits through No. 3 to No. 4 pit. Wo. 5 pit,
40 feet north-westerly from No. 3, is 3 feet in diameter Dby
3 feebt deep. It exposes greenstone in the sasterly wall and
ankeritized rock containing a few specks of realgar but no
¢innabar in the floor. Greenstone outcrops between No. 3 and
. No. 5 pits.

An adit has been driven in a direction north 43 degrees
west as an open-cut for 6 Peet, and as an adit for 8 feet from
& point on the hillside at an elevation of 2625 feet and 130
feet in a direction south 60 degrees east.from the blacksnith
shop. In the roof, the adit follows a brecciated wvein, rang-
Jing from 1 inch to 4 inches in width, that consists of frag-
ments of greenstone sealed by vein-deolomite. At several
places fracture-planes in the ankeritized greenstone have
been sealed by specular hematite; these hematite stringers cut
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ankeritized greenstone, but are in turn cut by the dolomite
.stringers.

A tight 3-inch dolomite vein containing no sulphides,
crosses the .portal of the adit. A sample of it assayed: Mer-
“eury, nil. The rock-formation of both the cut and adit is
massive greenstone tuff which has been slightly ankeritized
in and close to the bredeciated vein.:

Below the adit an open-cut 5 feet wide, elevation 2555
feet, has been driven westerly for 8 feet from a point that
'is 150 feet south 45 degrees east from the adit. A l-inch
dolomite vein crosses the cut at the face; ro cinnaber was
. seen in either the vein or wall-rock. The rock in the adit
is typical, brown ankeritized rock which appears to belong to

 - an indefinite zone trending north-westerly up the hlllslde to
- pits Nos. 1 qnd 4.

At & point 225 feet due west from the last cut, and at
an elevation of 2540 feet, an adit has been driven north 37
degrees west for 12 feet in massive diabasic greenstone. The
disbese is badly jointed and films of hematite occur along the
Joints, :

At a place 1200 feet due west from the blacksmith shop

- and at an elevation of 2850 feet, an adit has Dbeen driven into
the hillside in a direction north 55 degrees west for 12 feet,
north 18 degrees west for 27 feet and north 60 degrees west
for 12 feet to the face. From the portal to the first turn

at 12 feet, the adit is in drift and loose rock, but from 12
feet to the next bend at 39 feet it follows a strong dolomite
vein that is exposed in a combined open-cut and stripping .im-
mediately above the adit. In this surface working the wvein,
ranging from 3 feet to 4 feet .in width, is exposed for 22 feet;
but passes . into drift.at either end and in this length; the
vein-dolomite contains scattered grains and stringers of cin-
nabar. Two samples each across 42 inches of vein-dolomite as-
sayed: Mercury, niil, and, one across 3 feet showing consider-
able cinnabar, assayed: Mercury, 1.7 per cent.

The rock in the cut is brown-weathering, ankeritic rock.
The vein in the drift below the open-cut is much narrower than
on the surfacde, the average width being only 3 inches. It
lies 'in the hanging-wall of a strong fault that dips 60 de-
grees south-westward. A sample taken across a 3-~inch width
of vein-dolomite at the second bend assayed: Mercury, & trace.
The rock in the adit is massive, grey, ankeritized greenstone
which is occasionally cut by hair-like stringers of vein-
dolomite.
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Search was made, without success, in the company of Ur.
McDonald, for a trench that was reported to be about 1500
feet north-westerly from the last adit and at about 3200 feet
slevation. However, it was reported Lo contain only brown-
weathered rock. It is to be noted that the high bluffs be-
gimming at an elevation of approximately 3400 feet consist of
Tertiary lavas; in this vieinity they are chiefly basalt.

 Por approximately half a mile up~stream from the cabin,

outerops are numerous in the bed of Criss Creek, beyond this,
however, the stream flows in a gravel-bed and between gravel-
banks. The outerops in the half-mile stretch consist of al-
ternating exposures of varieties of greenstone and brown-
weathering, ankeritized greenstone. As seen in scattered,
single fissures with relatively unaltered greenstone, the

ankeritization spreads from a fissure, or fissures, into the.
" rock on either side of the bresk. The numerous large areas
of such alteration represent either areas of intense fraciur-
ing. or areas in which alteration beginning in fissures has been
relatively widespread.

The relatively vnaltered greenstone includes coarse di-
orite porphyry, and cutting this, fine-grained andesite, and
dacite dykes..

At a sharp bend in the creek, 2200 feet up-stream from
the cabin, an outcrop in the north side of the river consists
of a series of bedded rocks that include, progressing norther-
iy, from drift and gravel, 50 feet of ankeritized chert-lime-
stone breccia containing fragments of chert and limestone; 10
feset of fine-grained tuff; 10 feet of coarse-grained tuff; 10

feet of laminated black to grey, crystalline limestone; 50
feet of massive fine-grained tuff; then into drift and gravel.
These beds strike north 60 Gegrees east and dip 35 degrees
north-westward.

Up-stream beyond these beds, brown-weathering, anker-
itized rock outcrops in the bluffs easterly from the river for
en unknown distance. '

There are no records of production from this property.

CHARBONNEAY. Separate showings, 1500 feet sasterly from
and 1500 feet southerly from Savons Station .
on the Canadian Pacific Railway, wore examined (Fig. 2). To
- record of ownership could be found for these, but it was re-
poerted that the surface trenches were made by Jos. Charbonnesu
" of Cloverdale, B. C.
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A stripping exposes a dolomite vein in a dry gulch that
leads south-westerly into the hills immediately south of Savona
Station. The strippihg is on the southerly side of the gulch
at & point that is 1500 feet south-easterly from the Station.
The stripping exposes a brecciated vein 42 inches in width,
striking scuth 75 degrees east and dipping 70 degrees south-
ward. The vein-matter consists of rock-fragments sealed by
vein-dolomite; and the walls consist of crushed carbonatized
greenstone. A sample taken across the vein assayed: Mercury,
niti, '

‘ . A second cut has been dug in the north-easterly bank of
the gulch 8 feet above the stream-bed at a point that is 280
feet south-easterly up~stream from the last working. This cut
is in the form of a bench that measures 18 feet in a south-
easterly direction and is 7 feet wide. The cut is entirely
in sheared and decomposed rock, but had evidently been dug to
. intersect the downward extension of a 5-foot outerop of anker-
itized rock lying 15 fest north-easterly up the hillside.

The  well-washed rock-surfaces in the bed of the gulsh in-
dicate that the rock- formatlon is ma551ve, bright green vol-
caniec breccisa.

A deep trench has been dug at the edge of a field north
of the Canadian Pacific Railway tracks east of Savona Station.
"The trench lies 50 feet above and 325 feet in a direction south
20 degrees east from a point on the railway tracks that is 1500
feet easterly from Savona Station. The trench has been dug 8
feet deep for 23 feet in a direction south 70 degrees east to-
ward the base of an 100~foot silt bluff. A brecciated dolomite
veln that ranges from 2 inches to 4 inches in width, and dips
85 degrees south-eastward, crosses the middle of the trench;
no cinnebar was seen in it and a sample assayed: Mercury, nil.

Five feet from the westerly end of the trench, a vertical
fracture-zone, that ranges from 2 inches to 4 inches in width,
strikes north 40 degrees east across the trench; and contains
a stringer of dolomite which ranges from 1/2 an inch to 1 inch
in width. - 'Wo cinnabar was seen.

At the easterly end of the trench, a tight breccia-zone
6 inches in width, strikes north 46 degrees east across the
trench, and contains a stringer of dolomite ranging from 1/8
of an inch to 1 inch in width. -4 sample of this dolomite as-
sayed: Mercury, nil, and a sample taken across the 6-inch-
breccia-zone, assayed: 'Mercury, nil.

The rock in this trench is browﬁ—weathering porphyry that
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has been highly altered to a dense aggregate of ankeritic car-
bonate and & few r631dua1 altered phenocrysts of feldspar and
yroxene

TUNKWA LAKE, Showings one mile westerly from Tunkwa Lake
' were most recently .covered by the Ridge &nd

Bull Horn mineral claims, owned by W. A, and Mrs. Jane Fer-
guson, but which lapsed September 15, 1937, and by the Q. K.
and Cinngbar, owned by J. B. and D. J. McDonald but which
lapsed May 1, 1938. Camsell describes the occcurrences under
the name of Summlt clalms {see Blbllography)

The-showings, at an elevation of 3850 feet, lie 15.5
miles southerly from Savona on the Savona-Merritt cut-off
road in an area that is known as the Summer Renge. The work-
ings are on the sasterly side of, and adjacent to the road.
They lie 1000 feet northerly from an unnamed lake which is on
the easterly side of the reoad and 1 mile westerly from the
easterly side of Tunkwa Leke (Fig. 2). More specifically the
showings lie on the northerly and westerly sides of some low
5 to 20~ foot krnolls of range-land that fringe a pond measuring
300 feet 'in a northerly direction, and 200 feet in an easterly
dlrectzon \

The main showings and workings are on the westerly side
of a knoll 20 feet high that trends southerly. Within a dis-
tance of 80 feet, six open-cuts and a shalt {(filled with water
as of July, 1938) have been dug on the westerly side of the
knoll along a strong zone of sheared-rock. The shear-planes
strike south 15 degrees east and dip 60 degrees north-eastward.

The material in the shear-zone has been altered to a dense
ankeritic rock’ that weathers to @ conspicuous brown colour,
As shown by the decrease in brown-weathering, this altseration
decreases easterly Ffrom the shear-zone, so that 60 feet cas-
terly on the east side of the knoll the rock is much less
ankeritized. On the easterly side of the knoll the rock in
the outerop is still somewhat sheared; examination of this ma-
terial indicates that the rock is a sheared tuff. Numerous
hair-like stringers: of vein-dolomite traverse the zone, mwost
of them paralleling the shearing. Cinnabar was seen only in
the south end of a cut at a point 20 feet south of the shaft.

The fellowing samples were taken in the more or less con-

nected cuts on the westerly side of the hill; the distances
sre given as measured southerly from the shaft:
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Sample | Distance South | Per Cent.

Deseription
Ho. of Shaft Mercury

1 ' 12 feet nil Across a 4-foot width
of shear-zone, numer-
ous stringers of dolo-
mite. ’

2 20 feet ' nil deross a 4~foot width
' of shear-zone, numer-
ous stringers of dolo-
mite. A few specks

of cinmabar seen here.

3 " 38 feet nil Across. 6-foot width
of shear-zone.

4 72 feet nil Across 3-foot width

of shear-zone, numer- .
" ous stringers of delo-
mite.

Small outcrops of brown-weathering, ankeritized rock may
be seen in three low 5-foot knolls that skirt the southerly
and easterly side of the pond. A sample taken across 25 feet
of such material on the exposed northerly nose of a knoll ly-
ing 275 feet in a direction south 80 degrees east from the
shaft, assayed: Mercury, nil, and a sample taken across 5
feet of similar material on the nose of a small knoll lying
150 feet north-easterly from the last, also assayed: - Mercury,
nil.

The brown~weathering, ankeritized zone of rock, probably
the zone of shearing, as seen in the main knoll, can be traced
for half a mile southerly from the shaft by rock-fragments in
the soil of the rangé; farther southerly along the projection
of this zone no fragments of any kind are to be seen, because
of ponds and muddy soil.

The nearest outcrop of rock, other than that immediately
around the shaft, lies 900 feet south-westerly. In this out-
crop the rock consists of massive, very chloritic greenstone,
cut by widely-spaced joint-plenes that are filled by calcite
stringers--there has been ho ankeritization of this greenstone.
Elsewhere, the only rocks are basalt beulders lying on the
range-land. '
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At the time of examination (July, 1938), the property
was idle. However, at some short time previous, possibly the
summer of 1937, a 12-inch by 20-inch by 9-feet retort (Plate
IV 4) made by the Pacific Foundries, Limited; had been erected
.close to the shaft. The only buildings on the ground were a
shed housing the retort, a tocl-shed and a roof over the shaft.

There are no records of production from this property.

Yalakom River Cinnabar Occurrences

The ares including these occurrences is reached by fol-

- lowing the road from Lillooet up the Lower Bridge-Yalakom
Rivers for'a distance of 23 1/2 miles to Christy's ranch (Pre-
emption Lots 3102-3} which lies beyond Moha post-office on the
sasterly side of the Yslakom River. From this ranch a good
pack~horse trail is followed up the eastern side of the Yala-
kom River for 3.6 miles, to the Golden Eagle tent camp-site
on the western bank, At the camp-site the river may be crossed
by a good foot-log, or forded by the horses at short distances
down-stream from the camp. An altermative route of comparable
length follows up the western side of the Yalakom River Legin-
ning at the end of the road at Baumgartin's ranch, which is
~across the river from Christy's. The known occurrences cf

~ cinnabar are covered by two groups of claims, (1) the Golden
Eagle group, lying mostly on the north-easterly side of the
river, and (2) the Red Eagle, or MacImmes-Parker group lying
on the south-westerly side. These two groups will be described

“separately.

‘ The area, adjacent to the Yalakom River and both up-stream
and down-stream from the Red Eagle and Golden Eagle workings,
was prospected late in the auvtumn of 1939 by members of the
Dominion-Provineial Youth Training Project "D, under the
direction of M, 8. Hedley of the British Columbia Dspartment

of Mines. In his report and accompanying plan (Fig. 5) Dr.
Hedley describes the geology of this section of the Yalakom
River area as follows:

"~ "The rocks of the region are, according to Geo-
logical Survey, Canade, Memeoir 130, 1922 on the Bridge
River Map-area, members of the Eldorado series of Lower
Cretacecus age on the north-easterly side of the river

_and of the Bridge River series of Carboniferous age on
the south-westerly side. Between these rocks is a prom-
inent band of peridotite, not mapped by MeCann. The
structural relations between the two series are obscured.

. "The rocks north-easterly of the river, provisiorally
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"all referable to the Eldorado series, are predominantly
sedimentary. Some volcanic breccias and possibly some
flow~rocks occur in ‘the valley proper, but elsewhere
they are sandy to shaly sediments and many are arkosic
to conglomeratic. ' A division has been made for purposes
of this report into three members, of which the boundar-
ies are shown approximately on Fig. 5.

"In the valley proper are green and purple voleanic
breccias, preponderantly porphyritic and including appar-
ently some flow=-rocks; in addition there are bands of fine-
grained silty and argillaceous sediments and a little
limestone. To the north-east is a broad band of finely-
granular sediments including scme shale and some coarse
- sandstones and fine conglomerates. This member breaks
dowm readily to fine talus and detrital cover. The up-
per member is characteristically massive, is greenish
in colour and varies from fine arkose and sandstone %o
unsorted conglomerate. Stratificaticon is only locally
developed, and the massive character and resistance to
weathering acccounts for the fact that this rock type mekes
up the higher summits and ridges from the head of Four-

" Mile Cresk, across Beaverdam Creek, to Yalakom Mountadin.

"The peridotite body is too poorly exposed to be
well studied. It is sirongly serpentinized and appears
. to have been a peridotite of variable pyroxene content
_rather than a pyroxenite or dunite. It follows the
.south~-westerly side of the river from at least a mile
above Burkholder Creek to the Bridge River, where it ap-
parently lies in the valley bottom. The body is about 1
mile in width, and ircludes a local and minor amount of
.sedimentary rock.

"The large body of serpentinized peridotite comtains
several interesting exposures that were carefully searched
for cinnabar, but none wxs found. These occur bhoth eas-
terly and westerly of Shulaps Cresk and midwey between
that stream and Junction Creek. They are rusty-weathering
patches as much as 400 feet in apparent width, but since
they only outcrop on short, steep slopes the actual size,
attitude and continuity of each 1s not known, nor the
possibility of continuity between some of them. The rusty
colour on weathering results from an alteration presumably
the same as the carbonatization at the Eagle properties.

"The rock is so altered that the original character

can only be determined by occasional 'ghosts' of pyroxene.
The whole is cut by many veins and stringers of white
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"dolomite and a few veinlets of opal. Scme veinlets con-
tain both carbonste and silica and, locally, some silici-
fication on a minute scale. The rock is whitish to flesh-
coloured and tends to be patechy and flecked with green.

No cinnabar was seen, and only a very few specks of what
is apparently stibnite.

"The rocks south-westerly of the serpentine underly
the high, heavily-timbered slopes of Shulaps Mountains at
glevations in excess of 5,000 feet, and were not studied.
They include, so far as lknown, slaty and schistose types
at the lower, observed elevations.

"The attitude of the Bridge River series is no%t
known, but the serpentine body and the Eldorado rocks
strike parallel to the river. Dips in the Eldorado
series are steep north-eastward, with a few minor flex--
ures and overturns. The axis of a syncline of major im-
portance is believed to exist on upper Junction Creek,
but toc little work was done to prove this point cen-
clusively; certainly there is a lcocal change in general
attitude.

"Patches of carbonatization were found at a number
of localities on the north-easterly side of the river-
valley from Four-Mile Creek to Beaverdam Creek. These
patches or zones are restricted almost entirely to the
. lower member of the Eldorado series. The volcanic brec-
. cia is, in addition, much fractured and finely and irreg-
alarly veined with carbonate but with nc attendant altera-
tion. Considerable petrographic study would be necessary
~ to deseribe fully or to classify these zones, and none
 has been attempted. Many are bedded, or follow some evi-
dently favourable horizon, but others, nctably up-stream
from the Golden Eagle, clearly cut the formation. The
zones appear for the most part to follow fractures or
shear-zones and some mey be localized by dykes, but the
degree of alteration mekes determination of original
rock-types difficult.

"Wo cinnabar was seen-in any of these zones, all of
which are characterized by carbonatization and the pres-
ence of dolomite stringers and veins. Among the most prom-
inent zones are those betwsen the main lower fork of Four-
Miie Creek; both eastserly and westerly of that stream; on
the sumit of the ridge between Four-Mile and Grouse
Creeks; on the bluffs up-stream from the Golden Eagle
property for 1 mile; on the easterly side of lower Junc-
tion Creek; and above the trail 1 mile below Beaverdam
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"Creek. One zone in finely-granular sediments on the
north-westerly side of Beaverdam Creek, & mile from the
river, was traced 2,000 feet up the hillside, and an-
other similar zone was searched on the high ridge corner
in the south-easterly angle between the.same creek and
the river, but without success.

"Clearly the most favourable belt, and that in

" which most carbonatization cccurs, is here termed the
lower member of the Eldorado series as exposed, This
belt occupies the main valley, largely on the north--
sasterly side below Junction Creek and wholly on the
north-sasterly side below Four-Mile Creek. Above Beaver-
dam Creek, at least for two or three miles, the north-
egsterly side of the valley is one of very few outcrops
arnd the favourable belt appears in part %o be narrower,
perhaps ftruncated by the serpentine., The least favour-
able belt for the occurrence of mercury in the area ex-
amined is the one of massive fragmental rocks which in-
cludes the high summits through the head of Four-Mile
Creek and Yalakom Mountain. The intermediate belt does
not appear to contain many at all prominent carbonate-
zones, and is not deemed favouradle owing to the incom-
petent nature of the shaly to sandy, finely-fractured
Sedlments

‘"That belt of country lying north-easterly of the
main body of Junction Creek is one of long slopes with
very few exposures. The rocks c¢lose to Junction Creek
are gritty sediments which, so far as can be judged from
a ‘distance, are bedded nearly parallel to the long slopses.

"In the Yalakom River area a definite belt of car-
bonate-zones includes the valley-bottom, the north-eastern
valley-wall, and the south-western valley-wall to the
known limits of the peridotite body.  Farther north-eas-
terly there are few indications of mineralization and the
rocks are not considered favourable. There appear to be
no major structures such’ as folds that might tend to lo-
calize fissuring and possibly to ™trap" mercury. There
is apparently a syncline on the north-eastern side of up-
per Junetion Creek, but no evidence of mineralization in
this vicinity; minor open fléxures in several other lo-
calities do not appear to have influenced a localization
of fracturing or of mineralization. |

Zones of carbonatizatidn within the favourabdle

belt may all be found within a few days by climbing the
sumits adjacent to the river, and preliminary work is
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"greatly aided by the use of field-glasses. 1I% is to be
noted that even the smallest zones and carbonate-veins
produce a liberal amount of easily-recognizable float.

The region does not appear to have heen closely pros-
pected and is relatively easy to examine, one disadvent-~
gge. being the’ scarcity of water. The favourable belt is
believed to continue to the south-east on the high summits
flanking the river."

zﬁ,GOLDEN The Golden Bagle group (Fig: &) comsists of the min-

._.‘~.l

EAGLE, eral claims Golden Bagle Nos. 1 to & and 8 to @ in-
elusive, lying on the north- easterly side of the

Yalakom River, 23 1/2 miles by auto-road and 3 1/2 miles by

trail from Lilloocet; they are immediately opposite the Red

Eagle owned by Messrs. Parker and MascInnes. These claims were

steked in 1938 and are severally owned by Geo. M. Murray,

P. J. Wilson &nd associates of Lillooet and Vancouver.

The sasterly valley-wall in the immediate vicinity of
the showings consists mostly of talus-slopes and draws sloping
steeply at an average angle of 35 degrees to the river~botiom.
Above the workings the valley-wall rises in a series of talus-
slopes and bare unscalable bluffs to the top of the ridge.

".The elevation of the top of the ridge is 5400 feet and that of

the river-bottom is 2400 feet; the elevation of the workings
is 2650 feet.

The Golden Eaglie tent-camp is on the opposite or south-
westerly side of the river and approximetely 400 feet down-
stream from & polnt in the river immediately downhill from
the workings.

The rocks on the hillside in the vicinity of the show-
ings on the north-easterly side of the Yalakom River consist
of both green and purple volcanic breccias overlain by sedi-
ments consisting of sandy shale, limestone-lenses, and chert.
The volcanic breccias strike north 60 degrees west and dip
from 30 to 60 degrees north-eastward. The overlying sediments
strike north 55 degrees west and dip 60 to 70 degrees north-
eastward. The only intrusive seen was & greenstone sill in
the sediments; no granitic rocks were observed.

The voleanic breccia has been altéred‘at two horizons
to two zones of dense, brownish-westhering, ankeritic rock; a

- lower zone in the vicinity of the workings and an upper one
. 8150 feet above, at an elevation of 3800 feet. These zones

are traversed by narrow stringers of white vein-dolomite that
extend into the adjacent unaltered breccias. Most of the cin-
nabar grains seen are either in or adjacent to the dolomite
veinlets.
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In the immediate vicinity of the Golden Eagle workings
the rocks comprise volcanic breccia and an irregular zome of
brown ankeritic rock, more or less conformable to the attitude
of the breccis; narrow bands of chert and tuff occur above the
workings. The exposed zone of ankeritic rock is lenticular in
outerop, the maximum exposed width measuring approximately 380
feet on the slope of the hill. The workings are in a small,
trisngular~shaped area of purple volcanic breccia that extends
south-easterly from its apex for 200 feet to end in talus just
east of No. 2 cut; at this place the width is 25 feet. This
area represents a fragment of volecanic breccia still unre-
placed by the sclutions that have converted the rock above and
below and or the westerly end into brown-weathering, ankeritic
rock. Basterly across the talus-slide the rock is volcanic
brececia. *

One hundred and fifty feet above the workings the anker-
ite-zone contains & series of well-bedded rocks siriking north
60 degrees west and dipping 40 degrees north-eastward. Begin-
ning at the bottom, the series includes 2 feet of grey chert,
26 fest of ankeritized breccla, B feet of jasper 'in 8-inch
" bands, 25 feet of purple and green breccla, 8 feet of green
. tuffs, and lastly, definitely-green volcanic breccia that ex~
tends up the hillside to the next ankeritic zone 1000 feeb
above, as shown on Fig. 6. The intense enkeritization ends
beneath the jasper beds; the alteration of rocks above these
beds iz very slight. These beds are cut and displaced about
5 feet by a fault trending up the guleh and dipping 40 degrees
eastward, The roek is intensely ankeritized tc a massive car-
bonate rock for 4 inches on either side of the fault-plane and
contains & -small stringer of white wvein-dolomite. This alter-
ation and mineralization indicates the nature of the processes
invelved ‘in the formetion of the extensive brown-weathering
ankerite-zonss, namely a process involving a permeation of
altering solutions from chennels afforded by faults or by
open-textured rocks, into the surrounding rock. Apparently,
the relatively open-textured, voleaniec breccis, and this in
. varying degrees, was more permeable to the altering solutions
than the chert, Jjasper or tuff beds. The vagaries cf replace-
ment processes are responsible for. the irregular and lenticu-
lar shape of these ankerite-~zones within the areas of voleanic
breccia.

The lower ankerite-zone appears to be at the contact of
two bands of volcanic breccia, a lower that weathers predom-
inently purpie and an upper that weathers predominantly grey-
ish-green. Tongues and lenses of the purple breccia within
the ankeritic zone indicate that this zone lies within the
purple rather than the greenish breccia, the preference is
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Fig. 6. Detailed geology in vicinity of Golden Eagle
showings, Yalakom River.

probably related to a difference in the permeabilitles of the
two breccias.

A ftraverse was made up the hillside above the workings to
the nose of the ridge thence northerly up the ridge-nose for
3,000 feet to the crest at 5,400 feet, and down to the river-
bottom. The rock-types that were encountered are shown on
Fig. 6. At an elevation of 3,800 feet, & second or upper
brown-weathering ankeritic zomne occurs between green volcanic
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breccia and overlying sediments; the breccia is too massive
for a determination of attitude, but the sediments are well
bedded and a general strike of north 60 degrees west and a
dip of 70 degrees north-eastward was observed. The zone of
most intense alteration is about 200 feet thick and it ex-
tends approximately 1500 feet north-westerly and approximstely
500 feet south-easterly, the intensity of the alteration dy-
ing out at either enrnd. The sediments overlying the zone were
slightly-altered, ankeritic carbonate for a distance of 15
feet from the contact. The greater permeability of the rock
in the contact-zone between the volcanic brececia and overly-
ing sediments probably sided in localizing the intensity of
ankeritic alteration 4in this second or upper zone. A few
grains of cinnabar were found in some 1/4-inch veinlets of
white vein~dolomite that occur in the lower part of the zone.

The sediménts overlying the volcanic breccia consist of
sandy shale, a few lenses of limestone and well~bedded chert.
At an elevation of approximately 4900 feet a greenstone sill
200 feet in thickness wds seem.

As of August, 1938, the workings consisted of two open-
~cuts. 280 feet above the river. WNo. 1 cut has been driven at
‘north 27 degrees east for 22 feet to a 20-foot vertical face
in the easterly wall of a small northerly-trending rack-draw.
‘The cut is entirely in purple volcanic breccia. At distances
of 6 feet arnd 18 feet from the face, there are two stringer-
zones, 2 feet and 4 fest wide respectively; they strike eas-
- terly scross the cut and dip 60 degrees southward. These two
zones con51st of a few lenticular and discontinuous dolomite
veinlets ranging from 1/2-inch to 1 l/? inches in thickness.
Cinnabar occurs in these zones either as diserete grains and
" blebs within the dolomibe stringers, or short criss-crossing,-
hair- like stringers of pure cinnabar. A sample taken 6 faet
from the face across a 6~ inch brecciated zone, sealed by dol-
omite and hairs of cinnabar, assayed: Mercury, 0.3 per cent.
Three samples Were taken acro$s a mineralized zone, 18 fest
from the fate. One, taken across 1 foot in the floor, assayed:
Mercury, 1.0 per cenbt; another, taken on the easterly wall 2
feet above the floor and across a kidney of high-grade 6
inches by 12 inches, assayed: Mércury, 8.0 ver cent; and an-
other takien one foot above and northerly from the last, as-
sayed: Mercury, 0.2 per cent.

No. 2 cubt is 75 feet in.s direction south 35 degrees
east from No. L. It is a shallow sidehill-cut extending 18
feet along the hillside in & scuth-esasterly direction, the
face along this length ranges from 2 feet to 7 feet in height.
This cut is also in volcahic brececia, but the general outcrop
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has & brownish cast resulting from the formation of films of
limonite along the joint-planes in the rock. There is much
less cinnabar in this cut tham in No. 1. 4 semple taken
seross the onty pateh of cinnabar seen, a patch one foot in
diameter, assayed: Mercury, C.1 per cent.

A third cut, very much smasller then the others, has been
made in the slope-face, 50 feet westerly from No. 1 cut. This
cut measuring 5 feet along the slope by 2 feet up it, is in a
thin band of volcanic breccia only 2 feet wide. Only a few
grains of cinnabar were seen in this working.

At the time of examination of the property {August 9th
to 10th, 1938) one of the owners, Mr. Lands, was doing sur-
face work.

There is no record of production from this property.

The Red Eagle.group consists of the mineral claims
'Red Bagle Nos. 1 to 21, originally staked in May,
1937, by Chas. J. Parker, and owned by Geo. L. Mac-
Innes and asscciates of Vancouver, B. C. The property lies
immediab south-westerly across the Yalekom river from the .
_{Golden ;:éﬁk- and is most conveniently reached by the same

4 bwail,

The topography is similar to that described for the eas-
tern side -of the valley where the mountain-side slopes steeply
-up from the river, dbut, as compared with the eastern side of
the valley, the western side is covered with a much denser
growth of evergreens and less talus-material. The exposures
are fewer until a point is reached that is 1,000 feet above
the river; here the bush gives way to bare open rock-slopes’
and terminatés in a saw-tooth ridge of voleanic breccia. The
workings at an elevation of 2875 feet are 500 feet above the

‘river; they are south 50 degrees west up the hillside from a

point 500 feet down-stream from the Golden Eagle camp. Howev-
er, at this point the slope is too bluffy to climb and the
c¢uts are reached by a trail that leaves a camp-site 2,140 feet
down-stream and winds along the side~hill north-westerly to
the cuts.

The workings consist of four open-cuts in purple, vol-
canic breccia; in most of the cuts the breceia is brownish and
badly decomposed. '

No. 1 is the first cut met on the trail when climbing up
from the river, It is only 2 feet wide and has been driven

westward for 5 feet into the slope. The rock is badly-frac-
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tured brecocia, but it contains neither dolomite veinlets ror
cinnabar.

No. 2 vut is 22 feet northerly along the hillside. It
is 3 to 4 feet wide and has been driven westerly for 6 feet in-
to the hill in breccia. Ths orly showing of c¢innabar was a 1/8
by 1/4 by 2-inch bleb of cinnabar associated with some dolc-

- mite. A sample taken across this material assayed: Mercury,
5.4 per cent. A sample teken in 1937 across the face of this
cut, containing at that time three hair-like stringers of cin-
nabar, assayed: Mercury, 1.3 per cent.

~ No. 3 cut is 10 feet below and north-easterly down the
45-degree slope from No. 2. It is more like a small stripping
than & cub, extending along the hillside for 5 feet with a 2-
foot face. No cinnabar was seen in this cut.

. No, 4 cut is 15 feet below No., 3 in a south-easterly dir-
ection. It exterids 8 feet slong the hillside with backs & feet
high. A sample taken across the 8-foot face in 1937 assayed:

- Mercury, 1.0 per cent. At that time there were a few specks

of cinnabar visible, but in August, 1938, there was only one
grain of cinnabar and a few dolomite stringers. A large sample
of cinnabar~bearing rock from the dump taken in August, 1938,
assayed: Mercury, 0.7 per cent.

Between Wos. 3 and 4 cuts, three diversely-oriented,
“tabular, brown, ankeritic-dolomite wveins, ranging from S_inches
to one foot in thickness, cut the veleanic breccia; cinnabar
. was not visible in these veins. The veins represent intense
ankeritization of the rock adjacent to fissures subseguently
filled by white vein-doliomite,

No. 5 ¢ut is 120 feet nertherly along the hillside from
No. 2. It has been driven 2 feet westerly into the hillside
in decomposed purple breccia. No cinnabar showed.

' Three feet northerly from this cui, small one-foot out-
crops of brown ankeritized volcanic breccia were scattered
over an area 25 feet in diameter. No cinnédbar was seen in
these outerops, but the area is worthy of note because it con-
tained the only brown ankeritio;rock seen on this hillside of
~ a kind similar to that on the Golden Eaglie claims across the
river,

No. 6 cut is 100 feet northerly along the hillside from
No. 5. This cut exposes a rockiface 20 feet long in a north-
south direction and 4 feet high. The rock is purple volcanic
breccia that is irregularly cut hy 1/4-inch dolomite veinlets;
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only ome 1/16 by 8-inch film of cinnabar was seen along a
- joint-plane in the breccla. A sample taken in 1837 across

10 feet of the face and cutting more cinnabar films then were
visible in 1938, assayed: Mercury, 0.05 per cent. A large
specimen of ore measuring 2 inches by 3 inches by 6 inches,
containing twe films of c¢innabar, one, lenticular, 1/16 inch
by 3 inches, and a second, 1/8 inch by 2 inches, assayed:
Mercury, 2.3 per cent.

A traverse was made up the hillside from the workings
to the top of the ridge at an elevation of 3850 feet. The
exposures did not commence until nesr this point, and fthen
were continuous along the bare ridge-top. The rock-formation
was seen to be exclusively volecanic breccia. The breccias are
cut by an occasional shear from which ankeritization has
spread for a few inches, resulting in conspicuous brown-
weathering veins consisting mostly of ankerite, which are some-
times cut by stringers of vein-dolomite. Ko cinnabar was seen
in either the ankerite veins or the adjacent volcanic breccia.

_ At the time of examinaticn (August 10, 1938) work had been
- temporarily 'suspended on the property. '

There are no records of production.

Bridge River QOccurrences

- The known ocourrences in.the Bridge River area are those
up Tyaughton Creek. They include those at the Empire (Manitou)
Mines, Limited, between Relay and Mud Creeks, and at the Con-
ardon Mines, Limited, approxlmately 6 miles north-westerly

- from Tyaughton Lake. Cinnabar occurs in small asmounts on .
claims owned by Messrs. Phillips and Lorntzsen in the vicinity
“of Mercury Creek, & small westerly-flowing tributary of Tyaugh-
ton Creek. ‘

EMPIRE MERCURY  This Com?any with offices in 1021 Hall

MINES, LIMITED = Building, Vancouver, B. C., formerly known
(. P L) as the Manitou Mining Company, owns the fol-

‘ lowing minersl claims: Rose Nos. 1 to 5
inclusive, Relay Nos, 1 to 10, inclusive, and Brier Nos. 1 to
11, inclusive. These claims staked in 1932 by Ben Cromer, lie
between Mud Creek on the east and Relay Creek on the west,
close to the junction of these creeks with Tysughton Creek.

The camp 1s on a bench at an elevation of 3,880 feet on the
south~easterly side of and approxlmately 100 feet above Mud
Creelk. ’

Most of the workings are on a steep open hillside on the
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A. 01d Scott furnace at Copper Creek
cinnebar property.

B,

Empire Mercury Mines, Limited, showing mill
building, ground-sluiced trenches Nos. 3

and 34 (middle foreground) and portals

of adits Nos. 7 and 2 (left centre).
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PLATE IV.

4., Small D-retort at Tunkwa Lake cinnebar property,
showing flues from condensers (outer stacks)
and flues from fire-box (inner stacks).

B. Mill building of Empire Mercury Mines Limited,
housing 10~ton Gould rotary kiln.



opposite or north~we3terly side -of Mud Creek between eleva-
tions of 3,780 feet and 4,300 feet. (Pig. 7 and Plate III Bj.
This hillside which is grassy and in steeper places partly
covered by talus, -slopes westward and south-westward into Mud
" Creek. Rock-formations are only moderately exposed and the
depth of the overburden is &s much as 15 feet in places.

: The property is reached by a recently-constructed motor-
road, 18 miles long, that leaves the Bridge River road at 2
point 1.7 miles east -of Minto City.

. The workings comprise four main adits, several shorter
ones, & 180-foot raise and several long ground-sluiced
trenches (Fig. 7); the latter have largely sloughed and rock-
. exposures have been covered by sand and gravel.

‘ In addition o the usual mine-buildings and & camp to ac-
commodate approximately thirty men, the present company con-
- structed a 10-ton Gould rotary-kiln in 1838.

The deposit consists of mineralized shear-zones within

- purple amygdaloidal and green even-grained lavas. The best

‘mineralization is confined to twe main shear-zones which strike
north-westerly and range from a few inches to 10 feet between
main slip-walls. Assays are shown on Fig. 7.

The rocks consist of interbedded ribbon-cherts, slates
and lavas, intrusive serpentine, massive arkosic sandstone,
and felsite dykes or sills. The cherts, slates and lavas
have been intensely folded and the beds are very contorted
and usually have very steep dips, the massive sandstone and

. interbedded shaly material have a more uniform attitude and
usually gentler dips.

- Ribbon-chert is the most prevalent rock-type, occurring
. in all the Workings and outecropping in various places. It is
interbedded with lava in many places and with & bed of slate
that occurs in No. 2 adit and also outerops above the adit.
The rock consists of bands of white to grey chert or cherty
quartzite that renge from 1 inch to 3 inches in width; these
bands gre occasionally separated from esch other by a parting
of greenish~grey or black argiliaceous schist ranging from
1/16 to 1/4-inch in thickness. The beds are rarely unifcrm
in sirike and dip; they are more commonly contorted or curved
" 'so that the strike and dip records tend to be confusing.

Concerning the origin of the chert, Cairnes (see Bibli-

ography); believes that 1t is a chemical precipitate that was
- deposited from siliceous solutions which emanated from the as-
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‘sociated voleanic rocks and in part from submarine siliceous

springs.

Slate outerops in a small area that lies immediately
north-westerly from the collar of the shafi{ and occurs under-

~ground in No. 2 adit near station 218. Although overburden

obscures actual contacts at the surface, and only faulf~-con-
tacts appear wnderground, the occurrence of chert-outerops on
either side of the slate-area and of a 4-foot band of chert in
contact with slate on either side, indicates tThat the slate
is interbedded with the chert. The indicated thickness of the

slate is approximately 80 feet.

- The slate is dark-grey, fine~grained, and breaks with a

. glossy, slaty cleavage into tabular slabs of rock. It probably
- represents argillaceous material dep081ted mere or less contem-

poraneously w1th the ribbon-chert and lava.

Both purple and green lavas are widely distributed through~

~out the workings; they are second in order of abundance to the

chert, and inasmuch as they form the host-rock for the cinmabar,
perhaps first in importence.

. The lavas ere interbedded with the ribbon-chert and took
part in the same intense folding. Individual beds of lava
range from 3 feet to possihly 100 feet in thickness.

There are two main rock-types, a purple lava that is amyg-
daloidal and an apple-green lava that is fine, even-grained and
contains small black ineclusicns of. chilled lava approximately
L/la ineh in maximum dimension; both types are andesitic in
composition.

These two Types have been separately mapped, but thelr
contacts are very 1rregular, and often times one lave conptains

faulted lenses of the other. The stratigraphic relation of the

one lava to the other is therefore not clear.

In contrast to the green lava, the purple lava is hard
and massive, both on the surface and underground. It is usual-
1y fine-grained and contains conspicuous amygdules of calcite
ranging from 1/16- to 1/32 inch in diameter. The matrix for
the amygdules consists of a felted mass of abundant feldspar
microlites with an interstitial groundmass of decomp051t10n
products, of which magnetite is the most sbundant mineral.
Some phases, seen in an outerop near the "0ld. Tumnel," tend to
be extremely dense and where sheared, guite shaly; this prob-
ably represents the rapidly-cooled part of a flow.
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The green lava is usualiy coarser-grained, less massive

and more frequently sheared than the amygdaloidal. As a re-
sult, outcrops of this rock tend %o be rotten and to decom-
pose readily. The unweathered rock is apple-green in colcur,
particularly underground, and contains conspicuous .black angu-
lar fragments of ¢hilled lava., It is highly altered so that
thin-sections usually consist of an indefinite aggregate of
chlorite, carbonate and clinozoisite; considerable leucoxene
was Seen 'in one slide. The angular black fragments of includ-
“ed lave consist of a very finely-felted mass of chloritic
laths. The green. lave 'is more highly sheared than the amyg-
.daloidal and for that reason served to & greater extent as a
" host-rock for the cinnabar,

Both‘lavaS'prébably represent flows poured cut in periods
that alternsted with those during which the beds of ribbon-
chert were being deposited.

Serpentine occurs in Nos, 2, 7 and 34 adits, and also out-
crops outside the present map-area. Widths of serpentine as
intersected by these workings range from 20 feet to 125 feet,

, The serpentine appears to bs intrusive into the surrcund-
. ing chert and lava. The contacts are always strongly-faulted
and erushing and shearing are very abundant. In No. 2 adit
beds of chert were seen thabt were bent upwanrds towards the ser-
. pentine, as if in response to upthrusting during emplacement

~ of the serpentine mass. Emplacement by intrusion has been as-
1cribed to the serpentized rocks; President intrusives, of the
Bridge River area, by Calirnes: Walker and Cockfield, slsc sug-
‘gested that some of the serpentines may be intrusive (see Bibli-
ography). As explained above, the present writer believes that
~the serpentine on this property is an intrusive body.

The serpentine is :glossy, greenish~black in colour and
massive, bat badly fractured and where not timbered, the walls
of the workings slough badly. The rock is completely ser-
pentinized and all traces of its original nature have been
destroyed. .

Felsite occurs in .and ocuterops above No. 3 A adit, and
also outcrops in & large area in the vieinity of WNo.. 9 adit.
The various occurrences indicate the presence of at least three
different bodies in the map-ares, one, in No. 3 A adii, a sec-
- ond, immediately south-west of the "Qld Tummel" ard a third
north and east from No. 9 adit.

"The genseral distribution of the outcerops and nature of
the occurrences in WNo. 3 A adit suggest sill-like relations
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to the enclosing rocks. However, in the vicinity of No. 3
trench felsite is in slip-contact with beds of chert which
strike directly towards the felsite. The outcrops of felsite
that lie both immediately north from and east from No. 9 adit
are hummocky and occasionally have adhering fragments of dense
rock similar to lava. These outcrops are believed to repre-
sent the upper surface of an intrusive sill.

The only estimate of thicknesses of the sills that could
be made is in ¥o. 3 A adit, where the felsite occurrences in-

dicate a thickness of approximately 5 feet.

The felsite is lighf—grey and those occurrences within

 the map-area are fine, even-graired in texture; porphyritic
. felsite was sesn in outerops south-easterly across Mud Creek.

A comparatively fresh-looking andesite dyke, or sill, 4
feet thick, occurs adjacent to the northerly contact of the

-serpentine in No. 2 adit. The rock is characterized by ande-

sine phenocrysts, a few glistening phencerysts of biotite and
hornbiende set in a fine~grained groundmass.

Arkosic sandstone occurs in two main areas, one aresa,
comprising a north-westerly-trending "hogback" immedistely
south-westerly from and parallel to NVo. 4 cut, and a second
area, in No. 2 cut and immediately north-easterly from it.

- The oﬁfcrbps indicate a possible stratigraphic thickness
of approximately 30 feet for the first area, and a minimum of
approximately 120 feet for the second.

The sandstone is grey in colour and medium to even-~
grained in texture. It consists of angular grains of quartz
and andesitic lava-fragments all closely packed in a brown,
decomposed, textureless matrix;'it may be a tuff rather than

-8 sandstone.

Some of the sandstone-ocutcrops contain bands of Finely-
leiminated shale, which range from 1 inch to 25 feet in width
within the massive tuff. .The sandstone is too massive to show
bedding~-planes sufficiently well-defined for dip and strike
determinations, but the finely-laminated shale serves very
well for this purpose.

Drag-~ folds and bedding- plane faults occa81ona11y oeccur
within the shale bands.

The relationship of the arkosic sandstone to the other
rocks is uncertain. The abundance of shearing in the vicinity
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"of the contacts between lava and the north-easterly area of
sandstone, suggests a fault-contact between these two rock-
types. Searcity of outerops and lack of bedding in the vi-
cinity of the south-westerly body prevents a determination
of the relation of this body of sandstone to the other rock-
types.

The rocks in the map-area have been intensely folded,

" particularly .the cherts-and lavas which have been partly fold-
ed into steeply-oppressed isoclinal folds. Steep 'dips and
overturning of folds prevail, but the extreme complexity of
the folding, lack of definite stratigraphic markers, and par-
ticularly the widespread faulting to which the area has been
subjectéd, have prevented the complete interpretation of the
folding and the projection of folds for any distancs.

The rocks have been displaced and sheared by minor bed-
ding~plane faults within the lavas and the cherts and by major
~faults which follow the lavas, and may or may not follow bed-
ding-planes. '

The bedding~-plane faults occur chiefly at the contacts

.~ between the iave and chert and give rise to single-slip con-
tacts or to contacts of crushed and sheared rock between the
two. The fault-material is seldom very thick, ranging from

a mere film of gouge to crush-zones 6 inches thick. Where the
chert contains any quantity of argillaceous material as part-
ings, folding has resulted in considerable slippage within the
argiliite, so that sections of such rock consist of chert end
slickensided carbonaceous material.

Two zones of major faulting traverse the rocks within
the map~area. The first is in No. 2 adit where a zone of in-
tense faulting and crushing extends along the drift adjacent
- to the raise, and continues across into the main drift from
station 212 past 214 and into the wall near station 218. This
fault branches at station 212 (Fig. 7) the main branch contin~
uing as first described and the minor branch going north-
westerly past stations 213, 215 and 218 (Fig. 7). The ssccnd
- fault-zone occurs in numbers 5 and 3 A adits. In No. 5 adit
it crosses the drift near the winze at station 504 {(Fig. 7),
and its apparent continuation is found in No. 3 A adit extend-
ing easterly and south-easterly from station 305 past 308 to
311 {Fig. 7). A parallel fault extends from station 306 to
310 (Pig. 7) in the same working.

The faults are zones of extreme shearing which range from

6 inches to 10 feet in thickness. The zones of crushing are
localized in green lava rather than in the ribbon-chert.
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Zones of faulting and of sheared roeck, not necessarily
related to the previously-described faults, occur in the rock-
types, adjacent to the serpentine’ occurrences. These zones
of faulting were probably formed as & result of the intrusion
of the serpentine.

A raise has beeh driven from near station 209 (Fig. 7)
~in No. 2 adit through to the surface, a distance of approxi-
mately 180 feet from the Ploor of the adit. Well-mineralized
lava can be seen in the raise at 10 feet and 35 feet from No., 2

. sadit; timbers prevented thorough examination of the walls of

the raise, but it is reported that well-mineralized rock &x-
tends from No. 2 adit for 78 feet up the raise; a small amount
of cinnabar was seen at 100 feedt up. Taking into consideration
the south~westward dip of the main slip-planes in the mineral-
ized fault-zone that extends north-westerly in No. 2 adit from
station 209, it is probable that at elevations in the raise
above 35 feet from the floor of the adit, the main fauvlt-zone
and therefore the main mineralized zone, lies to the north-east
of the raise; the last intense faulting was seen on the 35-fcot
landing. On this landing the well-mineralized rock ranges from
a width of 10 feet between fault-walls on the north-westerly
end to 18 inches in the south-westerly face approximately 25
feet distant. Bad ground prevented sampling this material,

At the 80-foot landing no cinnabar was visible.

Cinnabar occurs (1) chiefly in the shear-planes of the
- lava associated with the fault-zones, (2} less abundantly as
1/8 %o 1/2-inch kidneys of mineral in the middle of calcite
" veins 1/4 to 1 inch in thickness, (5) only occasionally as
discrete grains within the rock-mass.

Both pyrite and calcite-sre commonly asscelated with the
cinnabar: but in most cases the cinnabar is later than both
‘these minerals. A small amount of native mercury was found by
the writer in the winze in No. 5 adit. .In addition to the cin-
nabar-calcite veinlets, guartz-caleite, and chlorite-calcite
veinlets occasionally occur in the lavas.

The above minerals are absent in all the other rock-
types; none of which, excepting the serpentine, having been
sheared sufficiently to provide the fracture-planes apparent-
1y nscessary for the mineralizing solutioms.

The ‘ore~-bodies are the more heavily mineralized parts
of the shear-zones within the lavas, and in some instances,
sections of lavas adjacent to these, Apart from the localiza-
tion of the general cinnabar-mineralization by the shear-zones,
there does not appear to be any leocal struectural control over
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the occurrence of the higher-grade sections. .Delimitation
of these for mining purposes can only be done by extensive
sampling and then only approximately.

Cinnabar is found.in all the underground workings. The

areas of mineralization and representative assays are shown

on Fig. 7. The areas or zones of best mineralization occcur
(1} in No. 2 adit extending north-westerly from the raise to
station 218, a distance of 200 feet, and extending upwards to
the 35-foot landing in the raise, and ranging in width from
18 inches to 10 feet, (2) in No. 5 adit extending from station
501 north-westerly for approximately 70 feet to station 503
and approximating 6 feet in width, (3) in No. 3 adit, two par-
allel zones extending easterly from stations 306 and 306 to
rear station 310, a distance of 80 feet and approximeting 5
feet each in width. Areas outside these main mineralized
shear-zones contain cinnabar, but in w1dely scattered and
very small amounts.

The samples taken by the writer and extensive sampling
done by the company, indicate that the amount of material
averaging 0.5 per cent. or more in merecury, in these.shear-
zones is small. The only better-grade material seen by the
writer was - in the raise on the 35~foot level, where it ex-
tended along the back for 25 feet and ranged from 18 inches
to 10 feet in thickress, It is understood that most of the
material whlch'was run through the furnace cams from this vi-
01n1ty

Production haes consisted of 10 flasks of mercury from a
Gould 10-ton, ecil-fired rotary-kiln erescted in the autumn of
1938, The piant (Plate IV B) operated during the autumn and
winber of 1938, but closed down in Pebruary, 1939. Fifty tons
of broken ore is reported to be available in the ore-bins and
ore-chutes as of June 23, 1939.

The property has been 1nact1ve and in charge of a watch-
man since Pebruary, 19359.

CONARDCN MERCURY The Conardon Mercury Mines (office at
MINES. ‘ 515 West Pender Strset, Vancouver) owns
the Lillomer Nos. 1 to 8 group of mineral

claims.

The property is situated {see Frountispiece) on the south-
westward slopes of the divide between Pearson snd Taylor (reeks,
at elevations ranging from approximately 6,000 feet to 7,000
feet. The workings are reached by approximately 6 miles of
good pack-horse trail that leaves the Tyaughton Lake road
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close to the southerly end of that lake and proceeds north-
westerly on a good grade to the property. The workings them-
selves are reached by a trail that branches from this main
trail, at approximately 5 miles, at an old cabin that is
situated adjacent to and on the southerly side of the trail.
The branch-trail leads. north-easterly up a series of good
switchbacks for a distance of approximately 1 mile in the
open; alpine country to the workings; the main trail goes
westerly and north-westerly past the cabin and eventually to
‘the northern slope of Taylor basin. :

_ "The workings are on and above timber-line; open, alpine
meadows, shall clumps of dwarf-balsam and spruce and rocky
ridges characterizing the slopes. The workings consist of
several open-cuts in and on the north-easterly side of a south--

" easterly-trending draw, which leads into a much larger south-
westerly~trending valley. An adit, now caved, has also been
driven northerly from a point in the bottom of the draw.

At the time of the writer's visit to the property {(June
25, 1939), the draw was almost filled with deep, packed snow
~and the surrounding area with 5 inches of freshly-fallen snow.
The follow1ng descrlptlon of the workings is, therefore, taken
from a report madé by V. Bardley-Wilmot for the Department of
Mines, Ottawsa, dated October -3, 1938; the date of the examina-
tion being August 19, 1938:

"The rocks are malnly quartzite, greenstone and
argillite. The main workings are on one side of a shal -
-~ low dry ravine and consist of four cuts in a zone of
greenstone which overlays quartzite. These cuts cover
& length of about 100 feet and & vertical distance of
about 20 feet. :

"No cinnabar was noted in the top three cuts, the
highest of which is partly in argillite, but in the low-
est and most southerly cut traces and veinlets carrying
the mineral were seen. A few tons of selected ore from
the latter cut have been piled up to one side. As is
evidenced. from this dump, a calcite vein of high grade
ore, in places up %o 1/? inch of solid cirnabar, must
have been encounteéred.and good hand specimens can be se-
lected. However, it appears as if this were only a local
concentration since the veinlets dctually now in place.
are very thin and lean.  Also, on this dump there is a

- considerable amount of reddish-brown and streaked rock.
This appears as if it had been erronecusly set aside as
being cinmabar.



"Just below, an adit has been driven for a distance
of sbout 90 feet under the above cut. A little cross-
cutting and raising has been done at the end of this adit.
Only the faintest trace of mercury was noted in the un-
derground workings, but in any case this work is in
gquartzite and below the greenstone which appears to dip
fairly flatly to the south-west.

"On the gently sloping soil and grass-covered ground
to the east of the above workings, a number of scattered
trenches and small pits have been made, exposing altered
greenstone and argillite. All these openings were exam-
ined, but cinnabar was not found in any of them.

"Nine or ten years ago, a small retort was erected
about 1,000 feet below the workings. Very little ore was
put through. There are a considerable number of unas-
sembled tiles and pipes still lying about.

" "The development work to date indicates that cin-
nabar occurs in calcite veinlets towards the lower contact
of a comparatively small zone of flatly dipping altered
or sheared greenstone, and that these veinlets are er-
ratic as they may be strong in one round of drifting and
almost completely disappear in the next.

"Seversl small creeks cross the trail a few hund-
red feet below the above workings. Gravels from these
were panned and almost in every case colours of cinnabar

~were found.

"It is 11ke1y, therefore, that cinnabar-bearing
zones occur somewhere to the south and south-east of the
" present workings, and not very far from them. Such ore
probably occurs within greenstone bodies, particularly
. near thelr eortact with guartzite,

"Intensive panning and following up the above is
reoommended rather than continued development of the
small ore zone of the present workings."

" PHILLIPS' CINNABAR Edwin Phillips of Minto City has staked
- SHOWINGS. and owns {as of October, 1939) the Cin-
' ~nabar Nos, 1 to 4, the Tyax Nos., 11 and

12 and the Sandy WNos. 2 to 8 mineral claims in Tyaughton Cresek
Valley.

The claims cover ground that lies on the easterly side
of Tyaughton Creek and extends scutherly from Mercury Creek,
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a trlbutary flowing westerly into Tyaughton Creek (see Front-
ispiece). The Fhillips cabin is at an elevation of 3,085 feet
on the upper or easterly side of the road at a point approxi-
mately 2,000 feet southerly from the Mercury Creek-crossing.
The property may be reached by motor-road from Minto City by
following the Tyaughton Lake road up Taughton Creek; the dis-
tance from Minto City to Phillips' cabin is apnrox1mately 14.5
miles.

. The hillside in the viecinity of the showings is steep
“but the slopes are open, grassy or talus-covered and except
for a few outerops, are covered with & thin mantle of over-
burden..

Several SmallIOPen—cuts‘and one short adit have been dug
by E. Phillips in prospecting for cimnabar on his claims.

At a place 1,500 feet southerly from the cabin, Phillips
has driven an open-cut in a direction north 15 degrees east
for 25 feet in fine-grained, diabasic greenstone. Towards the
face of the cut the rock is cut by three north-easterly-strik-
ing and northward-dipping crush-zones, which range from 1/2 to
2 inches in width and contain a little carbonate and stibnite,
but no einnabar. However, grains of cinnabar and realgar oc-
cur disseminated through the massive greenstone. A sample
teken across 1 fcoot of such material assayed: Mercury, nil;
arsenic, nil. : , o

Several cuts have been dug above or north-sasterly from
Phillips' ecabin.

‘ At a point 100 féet above and north 75. degrees east from
. the cabin, a cut has been driven north-easterly for 5 feet into
feldspar-porphyry. No cinnabar was seen in this cut.

At a point 185 feet above and north 75 degfees east from

© the cabin a cut has been driven in a direction north 80 de-

grees east for 18 feet, mostly through a mixture of soil and
talus. Sheared argillite and ribbon-chert occur in the face.
Ko cinnabar was séen in this cut.

At 2 point 360 feel above and north 75 degrees east from
the cabin, a cut, 6 feet to 10 feet in width, has been driven
in a direction north 75 degrees east for 18 feet. For a dis-
tance of 14 feet from the mouth, the cut exposes sheared, de-
composed lava, and for the remaining 4 feet to the face, sheared
argillite and broken ribbon-chert. All the rocks are badly
sheared and contorted. The contact between the lava and the
argillite and chert strikes north 10 desrees west and dips 60
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degrees eastward. O0f the rocks, only the lava contains any
cinnabar. This occurs as thin sheets along the shear-planes
and as rimming-material around 1/4-inch carbonate~quartz amyg-
dules in unsheared parts of the lava. A 3-foot sample of lava
taken outward from the contact assayed: Mercury, nil, and a
5-foot sample taken as a continuation from this,. outward, as-
sayed: Mercury, 0.03 per cent. A sample of high-grade ore
from the dump assayed: Mercury, 0.47 per cent,

At a point on the easterly side of the road 800 feet
northerly from Phillips' cabin an adit has been driven in =
direction south 82 degrees east for 20 feet. The adit-section
of the working is across sheared argillite and ribbon-chert;
the general strike of both the shearing and bedding being north
30 degrees west and the dip vertical. The open-cut leading up
to the portal of the adit exposes purple, amygdaloidal lava.

No cinnabar was seen in any of these rocks.

LORNIZSEN MERCURY Egil Lorntzsen has prospected ground in
SHOWINGS. the vicinity of the road and the bed of

Mercury Creek (for location refer to des-
eription of Phillips' cinnabar showings) for cinnabar. 1In
only one cut has he found more than the odd speck of cinnsbar.
This cut is on the east side of the road at a point 330 feel
southerly from the Mercury Creek-crossing. The cut has been
driven 5 feet north-easterly across shesred purple volcanics;
this sheared rock contains a few thin films of cinnabar along
the shear-planes, & sample taken along 5 feet on the south-
east side of the cut assayed: Mercury, nil.

Alberni Canal

The only oceurrence near Alberni Canal is on the north
-. side and known as the Sechart property.

SECHART MERCURY  This property consists of the Sechart
PROPERTY. Crown-granted mineral claim known as Lot

No. 3, in the Clayoquot Mining Division,
Alberni district. The assessed owners are: Mercury Mines,
Limited, 212 Belmont House, Victoria; Canadian Quicksilver
Company, Limited, 2551 Alma Road, Vancouver; Caples and Shan-
non, Rogers Building, 470 Granville Street, Vancouver.

The existence of mercury at Sechart seems Lo have been
known as early as 1890 for the Annual Report, Geclogical Sur-
vey Canada, 1890, p. 85-R, contains the following statement:
"Native mercury has been met with, in situ, in the form of
minute globules scattered through a thin seam of cinnabar
traversing a greenish felsite, cccourring at the entrance to
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Seshart Channel, Barclay Sound, Vancouver Island, British
{olumbisa."

A claim covering the ground was Crown-granted under the
name Sechart. on March 30, 1892. By 1911 considerable develop-
ment-work had been done on the showings, staked at that time
as the Balmoral group.- The ground appears to have been re-
~ Crown-granted in 1921 under the name Sechart, and it has re-

- mained so until the present.

The property seems to have lain more or less idle until
1927, when it was acquired by the Mercury Mines, Limited, in-
corporated in October of that year.

In 1928, the holdings of Mercurerines, Limited, were ac-
" guired by the Cenadian Quicksilver Mines, Limited, incorporated

B -in August of that year. -In 19292, some development work was

done under the direction of J. Boss. There is no official re-
cord, but the present shaft appears to have been sunk either
in 1929 or shortly thereafter. -

The remains of what appears to have been the foundation
of an old retort and & considerable quantity of carbonste rock
around these remains, were seen by the writer. However, no
official records of production can be found.

, The property is on the northern shore of Barclay Sound
- on the western coast of Vancouver Island. An old camp, con-

. sisting of two buildings in a bad state of repair, still ex-
ists. at a point on the shore on the easterly side of the mouth
-of a small stream. This stream empties into Barclay Sound ap-
proximately thres-quarters of a mile south-sasterly from ths
old whaling-station that comprises Sechart; the whaling sta-
" tion and accompanying buildings have long since been abandoned.
Sechart may be reached either on Mondays or Fridays by a mail-
beat that runs between Port Alberni and Ucluelet; or by launch
from Bamfield on the southerly side of Barelay Scund.

_ The workings are approximately three-eighths of a mile
‘back from the camp, and are on the eastern side of the same
stream. They may be reached by following an old shingle-bolt
road from the camp for dpproximately a guarter of amile back:
from the beach and thence by a branch of this road that fol-
lows the main stream for bthe remaining distancde. Near the
besch this cold rosd is very badly overgrown by raspberry and
large salal bushes and toward the workings by a dense growth
of thimbleberry bushes; the way is not only difficult to fol-
low, but the road hard to find.
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The ground is relatively flat between the beach and the
workings; but behind or northerly from them, it begins to
" rise steeply toward the hilltops approximately 1 1/2 miles
“inland. Immsdiately down-stream from the shaft-working the
banks of the creek are low and consist entirely of sand and
silt, but up-stream the creeck-valley 1s deep, rocky and can-
yon-like. Down-stream from the shaft only sinking is possible,
but up-stream, adits can be driven intc the creek banks, a.-
- though the amount of backs would be but little mere than 100

feet for a distance of at least 1,000 feet up-stream.

The workings consist of several adits and a shaft as
shown on Fig. 8. A short distance up-stream from No. § adit,
two short adits-and one open-cut have been driven; the adits
were 1nacce551ble at the time of the writer's examination.

In the'immediate vicinity of the workings the rocks con-

‘sist of andesitic.greenstone, gabbro and both carbonatized and
silicified phases, presumably, of the greenstones. Quartz-
" diorite lies north-westerly of the greenstone; the contact be-
tween the two rocks lying approximately 400 feet north-wesher-
ly of Mo, 5 adit and striking in a general north-sasterly dir-
ection. - Traverses north-westerly indicate that the width of
the quartz-diorite mass in the vicinity of this property is
approximately 1 mile. Where observable, the area of contact
between the quartz-diorite and greenstone consists of badly-
‘brepciated greenstone, veined by granitic material. This fea-

ture is particularly noticeable dlong the beach between the
~ creek that flows into the ocean at the old camp-site and the
old whaling-station, up the creek-bottom up-stream from the
workings and north-easterly for approximately half a mile. It
may be noted that the quartz-diorite-greenstone contact crosses
“the c¢reek in a north-easterly direction approximately a guar-
ter of a mile up-stream from the workings.

The andesitic greenstone, in the vieinity of .the workings
and where unaltered, is a massive, dark-green rcck possessing
a uniform, fine-grained texture.

The gabbro is a similarly massive, dark-green rock tuth
it possesses a very coarse~grained texture. Under the micros-
cope the gabbro is seen to consist of coarse, calcic plagio-
clase and coarse hornblsende; both minerals have been badly-
sericibized and carbonstized.

The quartz-diorite, as seen up-stream from the workings
and- for 1 mile northerly is light in colour and fine-grained;
the guartz-diorite outcrops probably belong to a relstively
small intrusion rather than to one of batholithic proportions.
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Fig. 8. Plan of workings at Sechart cinnabar property.

Ankeritized greenstone, which will be referred to as
carbonate-rock, is a massive, fine- to medium-grained rock
that possesses on the weathered surface a conspicuous buff-
brown colour, but on fresh surfaces a light-grey colour; the
brown colour on weathered surfaces iz due to oxidation of iron
in the ankeritic carbonate. Carbonate-rock occurs: in Nos. 2,
3 and 5 adits, in outerops along and in the bed of the. creek,
and extends north-easterly sbout 300 feet beyond No., 5 adit,
then apparently dies out.

Silicified greenstone occurs in No. 2 adit., It is a
massive, dense, cherbty rock, consisting of abundant fine-~
grained quartz and carbonate and a little chlorite as relict
material from the original greenstone. ‘

The rock in No, 1 adit is badly sheared and decompesed.

. The roek is Pfine-grained, and shaly, because of closely-spaced
shear-planes, It consists of abundant yellow-green to cclour-
less chlorite and keaolin, and limonite. The decomposition is

due only in part to alteration by surface waters. Alteration

by mineralizing solutions proceeding from the numerous shear-

nlanes in this sheared mass is considered largely respon51ble

for the decomposed nature of this rock.

The rocks are cut by four main fault-zones, one in No. 1

adit, & second in Neo, 2 adit, a third in No. 4 and a fourth in
No, 5. The locations and attitudes of these faults are shown
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on Fig..8.

‘The fault-zone in Ne. 1 adit is the full length of the
‘adit in width. The material is not badly crushed, but it has
. been sheared into material of flaky or shaly habit by the many
clossly~spaced shear-planes. Cinnabar was seen to occur along
' these shear-planes. The rock is sheared, and although gouge
is absent, the sheared rock is considered to be part of a fault-
ZONE. ‘

The fault-zone in No. 2 'adit ranges from 1 foot to 4 feet
Ain width, and lies between the silicified greenstone and pre-
sumably later: gabbro. A small amount of cinnabar was seen
“along the shear-planes within this fault-zone, ctherwise it
had not besn mineralized by solutions.

The fault-zone in Wo. 4 adit is 12 feet in width end
lies entirely within gabbro No cimnabar was seen in this

fault ~zone.

The fault—zone in No., & adit is only 1 foot wide, but

- within thig width the rock has been intensely crushed to ma=-

terial of nearly gouge-like fineness. A small amount of cin-
nabar was seen along the shear-slips in this fault.

Mineralizing solutions have éffected the widespread anker-
itization, end less widespread silicif'ication, sericitization
and chloritization of rocks in the general vicinity of the
 norbherly-striking shear-zones; the rocks altered in the above
ways have already been described. Subsequent to these pro-
cesses and subsequent to most of the faulting, cinmabar-bear-
ing solutions have deposited cinmabar along the shear-planes
"of some of the faults. <Cinnabar appears to have been most
abundantliy dep051ted in the shear-planes of the zone in No. 1
- adit and in the outerop between No, 1 and No. 2 adits at a
place where the shear-zone is adjacent to, or in contact with,
the silicified rock of No. 1. The strike of this contact is
north 35 degrees west &nd the dip 50 degrees south-westward.

Eighteen samples, ranging in weight from 5 1bs. to 15
lbs. each, were taken from the showings. The location, width,
nature and assay-results of these are shown in the table on
Fig. 8. The shaft, full of water at the time of examination,

-and the dump, were not sampled. :

: Judglng only from occurrence of c1nnabar, the vicinity
- of the contact between the sheared rock of No. 1 adit and the
massive silicified rock of Fo. 2 adit, would constitute the
best prospecting ground. The shaft was apparently sunk with
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this idea in mind. Inasmuch as no further work seéﬁé to heve
been done since the sinking of the shaft, it is to be inferred
that commercial ore was not found in the shaft.

Further prospecting could be done with the hope that dis-
coveries considerably better than existing showings, would be
made. The indicated location of such prospecting is in the
viecinity of the shaft, as described in the last paragraph.
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