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PRELILIINARY REPORT ON THE GEOLOGY OF THE ANYOX-MAP

AREA, WHICH INCLUDES THE HIDDEN CREEK AND BONANZA
COPPER DEPOSITS ’

INTRODU CTI ON

General Statement.

It is tﬁe aim of the following short preliminary report
to‘presént the more important results of the geological field-work
carried on in the immediate vicinity of Anyox during the past
summer. Because the weather was exceptionally favourable and also
oving to'the fact that in succeeding years tﬁe traversing of the
surrounding forested area will become progressively more difficult
through the falling of the trees which, within the ares examined,
have been universally killed by the fumes from the smelter, the
maximum effort was directed to geological mapping and to a careful
examination of the large number of outlying mineral claims held
hoth by your Company and by other interests. Comparatively little
time was devoted to a detailed study of the geological relations of
the obviously extensive and valuable "Hidden Creek" and Bonanza
copner deposits; nor was there opportunity to examine the "Red
Wing" grdup of mineral claims on Glacier Creek whioh are bwned by
your Company. The aim of the present preliminary report is merely
to report progress and explain the geological relations as digw-

played on the accompanying map; in the following summer when the
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field work has been completed, a final detailed report will be
prepared.

During the summer of 1916, Mr. F. 3. Felconer of the
Geological Surfey of Canada prepared an excellent topographical
map of an area embracing about 20 square miles in the vicinity of
Anyox. Manuscript copies of this'map on a scale of 1000 feet to
an inch with a 20 foot contour interval were generously supplied
to the writer by Mr. W. H. Boyd, Chief of the Topographic Branch
of the Geological Survey. One of these manusoript copies served as
a bagis for the geological map aocompanying this report. On this
map, there have’been placed the boundaries of the numerous
mineral claims held by your Company within the area.

The writer i§~deeply indebted to many of the mine officials
and egnecially to Mr. E. E. Campbell, the Superintendent of hiines
at Anyox, and the Assistant Superintendent, Mr. F. II. Patton, who
in every possible way facilitated the prosecution of the work.

In the course of mining operations, Messrs. Campbell and Patton
had systematically gathered much valuable geological information
and the writer thus found himself in an atmosphere of mutually

helpful suggestion and criticism.

Previous work.

In 1911, kr. R. G. McConnell, now the Deputy-linister
of Mines in Ottawa, made a hurried geological reconnaissance of

the vpper reaches of Observatory Inlet including the area within
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St - which Anyox is situated. In 1913 he also spent a few days
i

I re-examining the "Hidden Creek" and the "Bonanza" ¢opper depo

Undoubtedly it wag due to inadequate time for the

necessary detailed work that he regarded the green schists at

Bonanza mine as altered argillites and "the greenish chlorite

~body of the Hidden Creek mine ag "

bably of sedimentary origin, but the original charaoters ha

8chists" of the No.2 ore pre

ve
been entirely obscured by the repeated me tamorphism of the reg

In another report, he states that

"Beds and bands of greenstorn
probably largely of Pyroclastic origin ocour with the argililit

and constitute the country rock of the second ore-body." +o

He thus failed to recognize that all of the greensto
and green gchigts within the Anyox

B ——

-map area are in reality the

more or less intensely metamorphosed equivalents of extensive
bodies of an intrusive porphyrite and that the_ore-bodies of

Hidden Creek ang Bonanza occur in the immediate vicinity of the

‘ contacts betveen the bodies of altered porphyrit
|

es (amphiboli t
o ' and the.argilliteg,
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General Statement.

The brosd central portion of the Coast Range of British
Columbia and Southern Alaska is chiefly oompoée@ of vast bodies of
pfanité, granodiorites and allied rocks which here and there
enclose areas, usually small but occasionally large, that are
underlein by more or less altered remnants of those formations into
which the granitold magmas advanced. These scattered areas are
underlain by variable proportions of sedimentary and volcanic
rocke, schiste, slates, crystalline limestones and greenstones.

From a mining point of view{ the economic possibilities
of the Coast Kange are restricted to these isolated areas and to
the flanks of the Rangehln the vicinity of granitic rocks. Pros-
pecting operations should be confined to such areas which are very
favonrable to the occurrente of valuable mineral deposits, and

nlthough the topography is very rough, the Iange 1ls so deeply

dissected by fiords that a very large proportion of its total area

is accessible. To my mind, there is no knovn portion of Canada of
aimilar area which gives more promiée of reward to systematioc
prospecting than these favourable areas within the Coast Range.
Anyox is situated within such an area of sedimentary
rocks and greenstones that, lying within the heart of the Coast
Range, igs completely surrounded by granitic rocks. The boundaries
of thie area, which probably comprises at least 125 square miles,

have not been exactly defined, but it i1s known to extend westward
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and ndrthward from Granby say to Portland Canal; while to the south- !
eustwafﬁfit rapidly narrows and probably.terminutes & short distanace
inland from the south-eastern shore of Observatory lnlet. On the
north-western shore of Ubservatory Llnlet this area has a width of
nequy nine miles, while on the opposite or south-eastern shore it is
approximately two miles wide. _ i

THE ANYOX-MAP AREA.

The geological map which accompanies this report inciudes
about 20 square miles in the immediate vicinity of Anyox; hence it
omhrnces only a comparatively small fraotion ot the larger area
rotarred to in the preceding paragraph, and it does not include any
part ot the irregular granite contact which forms the boundary ot
the laorger area. h

The Anyox-map area is underlain by argillites and
greenstones both orf which are traversed by a multitude or dykes.

In places, the argillite series includes a ftew interoaloated becs

of sandstones and oocasional irregular bands ot impure limesvtones.
These sedimentary rocks have been much folded and in very many
localities have heen intricately crumpled. ‘he greenstones, wnich
in part are schistose, are the morse or less altered equivalents
of‘éxiensive bodies of fine-grained porphyrites which are intrusive
into the afgillite series. The ore-deposits within the area have
developod through processes ot replacement and are distributed elong
gnd in the 1ﬁmediate.vioinity ot the contacts between the argiilite

-

series and the altered porphyrites. The argillites ere frequently

i
{
t
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intersected by narrow guartz veins; in a few localities, these veins
attain large dimensions, and oocasionally carry irregularly scattered
grains ot one or more of the tollowing minersls - pyrite, pyrrhotite,
zino blende, chalcopyrite and galena. The area is traverscd by a few
faults trending approximately mnorth and south; the most prominent

-0of these feaults is responsible for the sharp ottsetting of the
contact between the argillites and the greenstones where this contaot
orosses Falls Creek.

The aréillite series, the greenstones, the quartz veins
and the ore-deposits are truversed by a vast numbor of dykes ot
different ages, which are very variable in their dimensions and
include a great variety -6t rock types. Some ox‘these dykes constitute
the youngest rocks within the area.

During the Pleistocene Ice Age,the region was ocoupied by a
contluvent ice~sheet which,during its maximum deveclopment, covered all
ox the méuntaine that now have altitudes of less than 6,000 feeot.
Within 1he areu embraced by the Anyox map, the genernl movement of the
ice-sheat was towerds SSO-ZOOW.; but, in places,torographioc irregu-
larities were responsible for very marked devietions from the goneral
direction. Glacially transported boulders of coprer-ore are of frequent
ooccurrence within that portion of the district over which the ioce-
sheoet moved after having crossed the areas within which ore-deposits
are known to be located. After the recession ot the ice-sheet, the

land stood a few hundred feet lower than it dooes at present, and what

are now the lower lends were then occupied by the sea. Hence, that

S A — B e thn. - et . g | s =
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it L " broad embayment of lowlend, which 1lies between the "beach" port
‘ _ of the town of Anyox and the foot oif the hills on which the"min
town 1s situated, 1s almost universally underlain by stratified

and sands that were deposited under marine conditions.

THE GRANBY BAY ARGILLITE SERILS.

All of the sedimontary rocks within the area belong to

series which is almost entirely composed ot argillites; in addit

|
‘ ’ the series includes a few intercalcated beds ot sandstones and

y occasional bands, usually narrow and very irregular, or impure

i limestones. These, sedimentary rocks aro the oldest rocks within
{ , the area.

‘ The argillites are fine-grained, compact rocks which va

from bleck to light gray in colour; usually beds ot dark gray col

predonminate. The individual beds vary from less than an inch to

L. 2 24

! three or four fteet in thickness. Frequently even the thickest bedt

display a remarkavly tine variegated banding vhich corresponds to
the bedding. In common with shules, the argillites represent
consolidated S&:ﬂg, but they ditter fronm shaies in that they
ocour in distinct Leds which do not break or fracture along planes
ot lnmination.

For the most part, these argillites are composed ot
extremely minute grains or quartz, together with a few particlas

of feldspar, kaolin, tlakes of sericite, and much finely diffused
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caervonaceous material. Occasionally grains of calcite, a 1little
chlorite, a few small flakes of biotite and muscovite, extremely
minute grains and prismatic orystals of rutile, and frequently more
or less abundantly disseminated grains or pyrite and pyrrhotite
are slso present. Variations in the colour of the argillites
-chiefly depend on the relative abundance of the dust-like

ﬁdificles of carbonaceous material; weathered surisces afe frequentl;
réddish or rusty in apnearance because or the oxidation of
disgseminated greins oif the iron sulphides.

To tho east ot Carney Lake, intercalcated leyers of
Tfeldspathic sandstone are of very frgquent occurrence within the
arpgillite series. On “the summit or the highest ridge (about 600 fee
above sea-level) between Carney Lake and Hastings Arm, massive bods
ot coarse-grained feldspathic sandstones aggregate 300 feet or more
in thickness, individual beds, some 0t which are 8 and 10 feet
thiek: being separated by thin bands of argillites. Within that
rortion ot the area westward from Carney Lake, lasyers of sandqtones
are present in some looalities but they are comparatively thin and

’usually fine-grained.

Thin bends ot impure limestones or calcareous argillites
are more widely distributed. These very impure limestones form but a
small fraction oxr one per cent. of the whole sedimentary series.

Uauallj, the individual oands pinch and swell in a very irregular
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manner; often they may be traced only a few feet or yards along the
gtrike. Suocessive layers ot these caloareous argillites rarely, if
ever, excoed a few teet or yards in thickness in any one locality and

usually they are more or less intricately folded. Frequently they

.contain irrepular calcareous concretions;
upon weathering, both the impure limestones and the Qoncrétione often
givé‘rise to irregular hollows andIChvities on exposed surfaces.

No foseils have beon found vithin the Granby Bay Argillite
Series and hehce their goologiocal epre has not been definitely
determined. Certainly they are older than the Coast Range granite
rocks which intrude them and which in other portions or the Coast
Range have been tound to range trom Uprer Jufassic to Lower
Cretaceous in age. 1t 18 probable that the argillites were deposited
either during the Carboniterous or the Triussic periods. From an
economic point otf view, the age ot the rocks is not of essential
importﬁnce but emphasis must be ~iven to the important fact that
rrior fo the advance or the granite magmas df the Coast Range, the
argillite series had been intruded by extensive bodies of porphyritec
which have been altered to greenstones and "green schists”.

ALTERED PORPHYRITES OR AILPHIBOLITZES.

Within the Anyox-map area, therec are two separate areas
underlain by altéred intrusive porphyrites or amphibolites;westvward,

both of these areas puss beyond the limits of the map and it is the
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beliet o1 the writer that at some digstance in this direction it will

“ probably be 1ounu that both of these areas belong to one and the
same intrusive body or porphyrite. For the present,however,they
will be considered as separate, the larger or Northern area occuvrying
the whole no;th—western portion of the map, and the smaller or
Southern area, 1lying to the westward of Bonanza creel and extending
from its mouth for about three-quarters of a mile upstreamnm.
Immediately. north of the central portion of the map, the llorthern
body of amphibolites sends torth an arm which expands into an area
with curved boundaries that has a maximum width irom east to west
.of about 2,500 feet, and a length from north to south of 3,00V feet;
along and in the vicinity ot the southern and eastern contacts of
this subsidiary srea, the known Hidden Creek copper deposits are
situated. About three-gquarters of a mile up Bonanza ocreek, the
Bonanza copper deposit is situated in the vicinity of the eastern K
contac¥ ot the Southern body ot altered porphyrites.

The terms "greenstones" and "green schists" proved to be
convenient field names for the more massive and the more schistose
rhases, respectively, ot these altered porphyrites. Within all
rerts ot both the Northern and the Southern areas, these rocks
have been more or less intensely metamorphosed and are moreor less
greoenish in colour.

In the Southern area they are almost universally foliated,

though not schistose, except in a very fow places near their contact
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with the argillites; viewed broadly, they are slightly coarser in
grain and contain a larger percentage of visible hornblende than
the.porphyrites of the northern.area. Nevertheless many specimens
may be collected in one area which are identical in appearance with
those from the otﬂer area. .

In the Norfhern area, the altered porphyrites are more
universally massive or but faintly foliated, the foliation becoming
more pronounced along broad zones of shearing or locally in the
neighbourhood of their contact with the argillites. Within the
immediate vicinity of Hidden Creek mine they have beecn rendered
sohictose and have been appropriately called "green schists"™ by the
officials engerped in operuting tho property. |

N

In geneoral, these altered porphyiiten have the composition

of altered andesites. Usually, they are fine grained; it is only in

Placos that they now display the porphyritic structure which warrants

thadir being culled "porphyrites"™. Under the mioroscope, they are found'

to be oh'efly composed of a meshwork of fibrous preen seocondary
hornblende, fine needles of vhich penetrute rem:ants of grains of
rlapioclane; varishle amounts of chlorite,epidote,secondery quarte
and small disserminated greins of mugnetite are present, as well

as oocansional grains of one or more of the following minerals:-
biotite, sphene, zoisite, pyrite and pyrrhotite. Where

schistoso,. these rocks usually ocontain large proportions of
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chlorite and guartz, and, in nlaces, abundant small tibres of

psotinolite. Ore-bodies No.2 and lo.3 at thp Hidden Creek mine lie

within green schists of this character and very close to their

contact with the argillites.

CONTACT METAMORPHISN OF ARGILLITES AND PORPHYRITES.

In very many places in the vicinity of their contact with the
bodies of altered porphyrites, the argillites have beon extensively
silicified, viz., converted throupgh processes of renlacement and

————

roorystallization into dense,fine-gruined rocks of light gray colour

vhinh retain all the details of stratifjcation‘and under the
micros~ope are Tound to bo chiefly composed of a fine mosaic of
guartz grains and flnkes‘;f muscovite with occasionally some biotite,
a little chlorite and usually more or less ahundantly scattered grains
of iron sulphides. When in the vicinity of the contact with the
nltered norphyrites, the argillites include bnnds of immure limestones,J
tha onleite within them has been recrystallized while silicifiocation
was in progress; occasionally within these limey bands, actinolite i
andl tremolite have es==—— heen develoned. In fact, irregularly
dissominated grains of calcite are of very freouent occurreqce in

many places where the urrillites have beon silicified; it is impossible
to dntermine whether this calcite was brought from depth by Nx the
silicr=und sulphide—bearing'“aters, or whether 1t renresents a

rodistribution of the calecite content of former calcareous bends of

arcillites.

e - e . [, o - i o o v . ——-— o or oo
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Hidden Creelk was coincident with tho extensive silicification of the
argillites and to a much less degree of the greenstones in their
vicinity.

¥Frequently where in the vicinity of their contact with the
bodies of altered porphyrites the argillites have not beon
silioified and also in the immediate neighbourhood of a few of the
larger dykes in the area, the argillites display a spotted or
"Imotted" appearance. The spots or "knots" are somewhat lighter 4in
colour and are also harder than the argillite bands within which they
havo developed; on weathered surfaces they frequently stand out
rrominently in relief attaining a maximum of about two inches in
loangth and an inch uoross._-This develorment is due to nartial
reorystallization of tho argillites, each "knot" being composed of a
mosaic of gquartz grains with abundant flakes of biotite and muscovite.

Such spotted argillites are especially well develoned in places in the ;

” [

vieinity of the porphyrite-argillite contact which orosses the laypole,
j

Mnyda&,ﬂayflowef and Gama mineral claims.

DIKE ROCKS.

A vast multitude of dikes traverse gll of the other rock-types
in the area. In general, the more massive or faintly foliated phases
of tho altered porphyrites (greenstones) resisted fracture much more
readily than the comparatively brittle and stratified argillites, and

hoence dikes are much more numerous in those portions of the area
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underlnain by the Granby Bay Argillite Ser#es than within the arean

of greenstone. A majority of thr~ dykes traversing the argillites
egsure dlrections approximately coineident vwith the strike and dip

of the planes of bedding; 'but,many others cut across the bedding in '
any direection and dip at sll angles. . Especially in locslities where
1ha arpillites have been much folded and orumpled or in certein
nlaces in the vicinity of the contact between the argillites and the
rore resistant greenstones, verltulle swarms of dykes are presont.
That the dykes have thus becn injected in localities vhere leant
resiatance was offered to their advance is likewise ovidencad.by the
freguancy with which they appear in local srarms along the inner
varpgin of the silicified” zone that in places lies between tho unaltaered
argillites and the greenstones, and ulso in thoss 1oculitjés within
the greenstone sreas where schistosity is most pronounced.

The vast majority of the dikes &re less thaun three feet
in width} & zxxx considerable number of them, however, range from
throo to tventy-five feet in vwidth; while a few of them are between
trent;-five and fbrty feet wide.

The larng,more o les: irregular dike-like mass of couarse-
gruined diorite or gubbro—diorjte which forms the steep fucoe of the
southern slope of the prominent ridge or escarrment that occupies
the northern portion of the lavday and llavrole mineral olaims, and
which passing eastvard across Vest Hidden Creek suddenly curves to

/ the north along the contact between the greenstones and the
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argillites, attoins a maxirum width of about 800 feot, This dike-
like mases odnstitutqs the largest bLody of coursely crystalline rock
in the area. It is dark, grayish-green rock of plutonic character.
About tvo-thirds of its volume 1s hornblende while tlLe remuinder of
the rock is composed of plagioclase, with a fevw flakes of biotite,
some chlorite, abundantly dissominated small grains of magnetite
and o few widely scattered grains of pyrrhotite; some of.the
hornblende has the appearance of having been developed from augite.

Some of the dikes extend for hundreds of yards malntaining
n constant gtrike and romarkably uniform width. It is quite oorron
within this area for a small stream to flow along a dike for
hundreds of feet or yards-at a stretch. 1lany of the dikes are,however,
extremely irregular, varying much in their width and tvisting and
turning hoth as repards their strike and their dip.

The dikes include & great variety of interesting rock-types - )
diorites,'diorite~porphyrites, malchites, gabbro-diorite porphyrites, |
diabases, kersantites,bostonites (felsites),minettes, quartz porphyriee.;
aplites and peamatites, etoc. In colour, they vury from white or
light gray in the bostonites, pgranites, aplites, pegmatites and
many of the quartz porphyries; through various shades of gray to
the very dark gray or hlack of soma of tre diorites, diubases and
kersautites; some of the latter display a slightly greenish
tingo because of incipient decomposition. The only granite dikes

‘obnerved in the area are distributed along and within a few

hundred yards of the shore between Falls and Bonanza oreeks where
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index of the amount ot deformation that the area has experienced

since the dikes wmere intruded. All of the dikes are later than tho ‘

orec-denosits; where they traverse the ore-bodies, their contacts are

sharrly defined and they display no evidences of having been bathed
by silica and sulphide-bearing waters; in some instances, they
inolude engular fragments of ore and silicified wall rock.

Immediately adjacent to some of the dikes, where they
intersect the ore, the copper values are somewhat higher than in
sdjacent portions ot the ore-hodies. Apparently the waeters, which
attended or followed the intrusion or some or these dikes, dissolved
gsome of the chalcopyrite in the ore and redeposited it in the vicinity '
ot their contacts; in other words, the dikes did not introduce new
coprer values but to a ve;& minor degree redistributed the previous i
corper content of the ore. : . %

Some of the dikes are locally cut by narrow veins of |
calcite and zeolites with occasionally a little quartz.'Especially
is this true where the dikes cut the greenstones or green schigts;
froquently irregular veinlets of these minerals also traverse the
green schists: In the course of mining operations cavities within
these narrow veins are occasionally encountered which are lined with i
beautiful orystals o} calcite und zeolitey; the most cormmon zeolites
in this locality are apophyllite and natrvlite.

30 numerous are the dikes travorsing some of the ore-bodies
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that in mining they dimpose the necessify of handling considerable
barren rock. Especially will this prove to be the case in connocoction
with working the Bonanza copper deposit on Bonanza creek. The
geologlical plan of the 385 level of the Hidden Creelt mine that
accompanies this report shows that 66 dikes have been encountered

in the workings on this 19;91.

¢ ‘ STRUCTURAL G:AOLOGY.

The area has passed through two reriods of major deformation,
the first prior to or contermoraneous with the intrusion of the bodies
of porphyrite, and the second when the region was invaded by the
Coast Range Granites. Froin the point-of vievw of geological time, it
seems cuite probable tﬂgt the second period of deformation followed
soom after the first. The argillites have been subjected to both
of .these periods of deformation; it was during the second period that
the porphyrites were altered to awmphlbolites or greenstones and in .
rart to green schists.

‘ The argillites are much folded and in ;laces are intricately
orumpled. Some of the folds and even the minor crumplings are
ovorturned toward the southeanst; an excellent example of such an
overfold 1s well displayed on the cliff immediately east of the
Hogspital at "the beuch".

.On the accompanying geological wap,numerous observations of
the strike and dip have been recorded. A glance at this mar will

gerve to show that although the argillites are locally orumpled, their

)
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general strike is roughly parallel to their contact v.ith the
NYorthern body of altered porphyrite. Except in the vicinity of the
Southern or Boﬁanza body of altered porphyrite, the argillites within

. the southern and western parts of the areu strike -in a general

north-easterly direction while turning in sympathy with the contact
of the Northern body of porphyrite, their general strike beeomqs
nearly N. to S. in:the eastern and northeastern portions of the area.
'In gonaral along the southern contact of the Northern body of

porphyrite (greenstone), the argillites dip steeply (usually at angles

'vnhich exceoad 450) beneath the greenstone; in many places, they"roll"

along their dip in a complicated manner; in & few places,.the argillites
agsume vertical positions-along this contact. |

The strike of the argillites curves most sharply from H.E.to
approximately N. about the southeastern gnd eastern borderevof the
‘expanded arm of greenstones whioh protrudes eastward from the main
Horthern Body of greenstone and occunies a position north of the‘
approximate centre of the map-area. It is along and in the #icinity
of this shafp curve in the contact between the greenstones and the
arg%llites that the ore-bodles,Numbers 1 to 5, of the Hidden Cresk
mine are situated. Along the southeastern portion of this curve,
No. 1 ore-body lies ?ithin the silicified argillites which are in
contact with and dipping steeply to the N.W. beneath the greeustones

(or "green schists"); here the argillites not only are muoh orumpled
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along their ctrike but they"roll"or are corrugated in a complicated
manner along their dip.

Along the southern portion of the eastern border of the
sharmn surve in the -contuct (referred to in the preceding pa:agraph)
between the greenstones and the arpillites, the greenstones extend
for a fer. hundred feet eastward beneath the arpillites, and where
the greenstones terminate, the argiliites turn so that thgy dip beneath
them. llunbers 4 and 5 ore-hodies have thus been outlined by drilling
through unaltered arpillites exposed at the surface. The upperrost
portion of lo. 4 ore-body aprproaches at_one 'oint to within 110 feet of
bthe surface and lies in the upper part of the zone of silicified
ariillites that are resting upon the altered gréenstones. nwhile to the
eastnard lo.b ore-body lies within silicified argillites that are
dipping N.%W. and W. beneath the enstern margin of the greenstone.
Ore-hodies No. 2 and No.3 lie completely within schistose greenstones;
rrior to bheing eroded, the upper portions of these ore-bodies were
oertainly in direct contact with and prohably extended into the
armillites which then covered them.

In the immediate vicinity of the Southern or Bonanza hbdy
of porvhyrites, the strike of the argillites is ever parallel to the
contact. The argillites thus enwran this hody of porphyrite, and the
contanct passes bencath the argillites at low angles that vary from

o
12° to 40%: The Bonanza ore-body, about threo-fourths of a milo up
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Bonanza oreek, dips eastward at an angle of about 20° and lies at
the contact between the argillites and the porphyrite; in this
locality both the marginal portions of the body of porbhyrite and
the adjacent argillites have been recrystallized and mineralized.

It vwas apparently during the time when the bodies of
porphyrites were being altered and foliated (viz., during the
intrusion of the Coast Range granites) that the area was traversed
by faults which trend anproximately N. to S. The only prominent
fanult observed within the area is the cause of the sharp offset in
thn southern contact of tho Northern body of porphyrite where this
contact crosses Falls Creek. Striking approximately Il. to S. this
fault has a throw or dowaward displaoemengféeveral hundreds of feet
on its weat side. Southward, it was found impoesible to trace this
fault in the crumpled argillites, bdut whefe it passes from the
urgilli?es to the greenstones, a heavy fault breéﬁa is developed
which is best exposed ahout a mile above the dam on Falls Creek.
Within the brecoia at this point, abundant angular fragments of both
greonstones and argillites are present.

‘ 'In numerous other parts of the area, zones of intense
crumpling and shearing assodiated rith minor faulting likewise trend
approximately M. to 8. with minor throws downward toward the west.
The Eastern Branch of Hidden Creek for several hundred yards above

the portal of Tunnel 150 has ocut a deep valley along such a line of
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weakness ;efis ahoun by the ocrumnling of the argillites and the
frequent obourrenoe of the slickensided surfaces of minor fault
planes. A

That the dikes were injected leter than the major orustal
disturbances whioh produced the intricate folding of the argillites,
the fault on.Falla Creek and the zones of intense crumpling gnd minor
faulting, sﬁch aé the zone displayéd along East Hidden Creelk, is
shown by the fact that dikes in such localities have not been cut off
and displaced to any important degree. That orustal readjustments
continued or were occasionally repeated to & minor degree along such
zones after the intrusion of some of the older dikes is demonstrated
by very minor folding ggd minor offsets in some of these dikes. The
ma jority of the dikes do not continue across but die out within
these zones of disturbance; in most instances, the few dikes which
nero sﬁccessful in making their way across are very irregular in
nidth and assume devious courses.

Throughout the whole area, irregularities in strike and dip
of individual dikes are almost always due to the irregular manner in
whioh the fractures that they occupy sought out lines of least |
resistance. That at least minor orustal readjustments took place
during the period of dike injection is shown, however, by the
frequency with which some of the dikes are traversed by minor faults
which have developed local "Jogs" and slickensided surfaces;
especially is this true of the older dikes. That the augite-

korsantites, as a oclass, have been dislooated more frequently than

me e e e vtk e ees e b S et et et et~
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the other dike varieties is probably not only due to their being
the oldest of the dikes but also to their high mica content which
rlayed a part somewhat similar to a lubricant in facilitating

moverents of readjustrment.

QUATERNALRY DEPOSITS.

During the ?1eistooené Ice Ape,the vhole Coast Range vas
oooupied by a confluent ice sheet of suech thickness that, Qt least
in the vieinity of Anyox, only those mountein summits which are now
6,000 feet above sea-level protruded above its surface. That portion
of this ice-sheet which roved anross the Anyox area helped to swell
tho volume of the heavy stream of ice which discharged through
Observatory Inlet to the Pacific Ocean. In ocrossing the Anyox ares,
the general direction of movement of the ice was towards 5.5% - 156° W.
but, locally, the basal portion of the ice-sheet was deflected by
irregulqrities in topograrhy. Thus,where confined within the deep
lower portion of the valley of Bonanze oreek, the ice moved
approximately parallel to the valley which trends to the southeast.
It 18 probable that for some time after the disajppearance of the
main ice~-sheet, the valley of Bonanza oreck was ococupied by a glacier.
Glaoclal debris haskbeen gbundantly though very irregularl&
strenwn ovexr tho area; in general, deposits of such debris are thick
in the depressions and either thin or more usually absent on the

ridges. Meny of the valleys were filled with boulder clays which
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are very heavily laden with boulders and pebbles to elevatioﬁs of
¢ between 500 and 800 feet above the presont sea-level; especially
i3 this true of the majority of the tributary streams which enter

Falls Creek and Hidden Creek. R

-~
v

Obse;Vationa concerning the movement of the ice-sheet
have a difect economic bearing in that boulders of copper ore are
videly éoattered over ocertain portions of the area. Some of these
boulders of ore are very large, and in some instances, prospectors
nave excavated in their immediate vicinity in the hope of finding
the ledge from whence the boulders have been derived. Even the

comparatively small number of arrows whioh have been placed on the

—_—~

acoompanying map to indicate the directions toward whioh the ice
vwas moving serve to delimit in a general way the possible source of
8 boulder of ore in a ocertain locality. For example, it is obvious
that boulders of ore scattered along the trail that follows the
chore Lot“aon Bonenza and Fulls creoks could not posoibly havo come
from the John Bull claims which are situated on the west side of
Falls creek, sbout two miles from its mouth. No bouldsrs of ore
have been observed to the north or east of the contact betveon tho
Hidden Creek greenstones ahd the Granby Argillite Series. On the
aocompanying map, the position of some of the large houlders of ore
are indicated; all of the boulders noted are similer in character

to ﬂome'phase of the known Hidden Creek ore bodies. Some boulders

of ore, whose positions were not definitely located were observed on
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the slope of the steep hill immediately west of Eonanza oreek and
_ (P“ above the‘trnil leading to Bonanza mine; they were similar in
oharacter to the ore of the Bonsnza mine.

; 1,Whon the ice-sheot receded, the land stood at a lower

L ‘ lovel fﬂén ét‘ﬁresent'and the sea ocoupied the loner'lands; An arm
| of the sea then extended into Carney lLake. The traot of lowlend whic
with an average width of 3,000 feet, extends inland for a.maximum
distance of about a mile from"the béuch" portion of the town, is
almost universally underlain by marine olays and sands. The railway
from'Tunnel'l50 to the smelter follows the western margin of this
lonland; for some distance, the waggon road from the beach to the
mino follows its eastexrn border and the base-ball grounds are
situated near its centre. In looking down from some neighbouring
hill, it does not require a vivid imagination to realize that this
lowland the southern margin of which forme an ideal site for the
s beach portion of.the town was comparatively recently an arm of
Granby Bay.

The stratified clays are bluish in colour very plastic &nd
tenaoious and in some looalities are so absolutely free from grit
that they are drawn upon to supply all of the tamping material used
in mining operations.

‘ In some localities, these stratified clays contain abundant
shells, .some of which are identical with species now living in the

nearby ocean. At an altitude of 120 feet above sea-level, the

stratified clays, which are exposed immediately west of the waggon
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road from the beach to the mine and just south of the bridge
orossing the East Branch of Hidden Creek, are filled with marine
shells.*l. |
: Sipce the disappearance of the ice-sheset from the area, the
emaller‘efféams have cut sharp V-shaped valleys and with the gradual
mithdra“ai.of the §ea to its present level; sone of the streams have
ocut deep notches ih the lower oduraes of their former Valley‘fioore.
Thus the high}comparatively flat-topped bed-rock terrace on the east
slde of Bonanza oreek beneath which the Bonanza copper deposit dips

"at on angle of 20° is a remnant of the older valley floor within
~whioch this oreek has cut a ravine about 126 feet in depth.

*1. 1In this locality,the following shells were observed -

Gasteropods:- Neptuna despecta; Natica olausa; Bela turricula;
Acmeoca coeca; Aomaca testudinalis; Fissurella.
‘ Bivalveg:~ Cardium lIslandioum; Feoten Islandicus; MNya
P truncata; Leda perrmula; Maotra ovalis;
" Tellina.

Brachiorods:~ Terehratella transversa.

And also fragments of a Serpuls and of a large Barnaole.
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GRAIBY'S MINERAL CLAILS AIID COPPHER DEPOSITS AT AIIYOX.

If geologioal relations had been understood when the cleims
were looated, it would have required comparatively few claims to
sontrol the possibilities of the occurrence of copper deposits
within the map-area. Those claims control the possibilities of the
gituation which embrace not only the immediate contnct between the‘
bodies of altered porphyrites (now amphibolites, or greenstones and
green schists) and the Granby Bay Argillite Series but which extsnd
leterally frbm these contacts for sufficient distances to include all
ovidonoes of silioification of the argillites on the one hand and the
schistose and silicified phascs on the greenstones on the other; of
equal importance are those claims, whioch extending laterally in the
diresction of the dip of these contacts, control the possibilities
rartaining to the extension of the ore-deposits to depth. E

‘The large number of claims within the area which are under- ?
1nin by argillites that do not participg?e in the contact relations i
with the greenstones and the numerous claims that are located on i

- massive or slightly foliated gyeenstones vwere carefully examined and i
Tound to be no value except in so far us they have sorved to prevent E
outeide individuals or companies from interfering with Granby's ?
mining and smelting operations.

The immediately’preoeding statements must not be interpreted -
as meaning that ore-deposits will be found on a8ll claims distributed

along the greeﬁstone-argillite contacts. Along considerable straotches ;
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of these contacts, there has been comparatively 1little silicification
of the argillites and the greenstones have not been strongl; altered.

Bven where the argillites and greenstones have been most extensively

8ilicified and the greenstones in part rendered schistose and both
of thase rock-typqs impregnated with disseminated grains of iron
sulphides,, it does>not necessarily follow that ore deposits afe
present; yet, such localities are favourable to the occurrence of
ore-bodies. In many places and sometimes for many hundreds of feet
at a stretch the argillite-greénstone contaots are Bo effectually
conconled by a covaering of soil that the contaoct relations ocuan not
be determined.

-~ -

CONTACT OF NORTHZIRN BODY OF PORPHYRITE.

From the northern border of the map southward to the
northeastern corner of the "llaypole" olaim, the large dike of
coarse di&rite shown on the‘map has been intruded along the contact
betneon the argillites and the greenstones. |

In orossing the "llaypole", "Moyday" and "Mayflower"
claims, the contact is for the most part covered, but where exposed
at intervals, the argillites are comparatively little silioified,
the greenstone 1is quite massive and there are nd indicationsa that
would suggest the presence of ore-bodies.

Along the western and southern margin of the apex of the

wedgo-shaped area of argillite (see Plate 1Il.) that terminates

\
|
.
|
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on the "Gama" oclaim, both the greenstones und argillites are

extenslvely silicified and in nlaces are impregnated with abundantly

disseminated grains of pyrrhotite and pyrite. Extending from A. to

B. (see Plate III.), this silicified zone has a length of albout

500 feot and a maximum width of 200 feet, lying in wart on the

"Rupert" olaim. No copper minerals were observed in any of the

K numerous outerops within this zone, but, even if the chances are

extremoly doubtful, two or threc well placed diamond-drill holes

are neaded to definitely determine the absence or presence of ore.
Along the eastern margin of the above mentioned wedge

ghared area of argillites on the "Gama" oclaim (viz., from C. to D.

in Plate III.) the contact is exposod at intervals along the upper

rortion of the eastern slope of a steep hill. The contact is dipping

tovward the north and west, and the argillites are much crumpled, yet in

some places resting horizontally on the greenstones which are here

quite stréngly foliated. For the ma jor part of the distance from C. to

D., the eﬁaot oontauct is not exposed but in places the argillites and

especlially the greenstones have been much silicified and imprcgnated

with disseminated grains of iron sulphides. Especially along the lower

and middle slopes of the hill, the greenstones are strongly foliated

and between E. and F. (see Plate III.) on both the "Rupert" and "Gama"

claimg and at elevations of between 750 and 850 feet above sea-levsel,

these green schists are in muny places very irregulerly mineralized

with disseminated grains of pyrrhotite, pyrite and a little copper

ryrites. The schists are striking N.-3. and dipping from 40° to 65°
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touafd the west, mineralization 1s parallel to the schistosity. In
goneral, the grains of copper pyrites are widely eoattered; but in
rlaces zones of the sbhist. several yards in length and three or four
feet 1in width ars partially silicified and oarry‘probnbly about 1.6
per cent. in copvper, the ore being analogous in character to that of
the No. 3 ore-body of the Hidden Creek mine. In several places,
excaellent specimens of ore, carrying several per eaent. in copper oan
here be collected. Two or three shots have been discharged at points
along the middle slope of the_hill; evidently this prospecting work
wng done long before Granby acquired the property ecnd since then has
bron forpotten. The mineralization is extremely irregular; considering
however its proximity ta .the Hidden Creek ore-bodies, further prospecti:
work is warranted to ascertain if portions of the mineralized schists
ney be developed as low-grade ore.

Betweon D. and G., contact relations are concealed by svamp
and coil; from G to H, the arsillites are "spotted”" but little
8i11i0ified and there are practically no indications of minerslization.

Fron H orossing West Hidden Creek to I, the most northerly
noint on thuis contact on the "Donnld" olaim and around to K, the
vicinity of the contact i1s heavily covered by swamp and glacial soil
andlits pqsition as renresented on the map must be regarded as only
anproximately correct; argillites in outerop along the 1little stream
(J 4n Plate II11), immediately north of the contact as indicated on the
map, are silicified and carry abundnntiyAdisseminated grainsg of pyowaiees

pyrrhotite and pyrites.

At K, the exact contact is exponed and is dipping 400 to

. “ T . . . ' .
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50° toward the north-east. The argillites are not extensively
gilicified but the green schistse here puss to.the eastward beneuth
the argillites. Betweon K agd the eastern margin of the glory hole
of Yo. 2 ore-body, the oohtact rises 200 feet; exposed at intervals
along the steep hillside to the north of thié glory hole, the contaot
is likewise dipping steeply to the eastward, but the schistosity of
the green schists is dipping steeply toward the west.

To the eastward of the contuct betneen the point I and the
northern end of Ore;body No.2 as shown on the map 18 a promising field

for exploration, the 1limit of the possibilities of the discoveryof ore

doponding on honw far eastward the green schists with attending

gilioification pass beneath the arpgillites; how far they extend in
this direotion can not be 6ﬁermined by surface observations, but
probably not more than a few hundred feet at the most when, as
fnrthor south where lio. 5 ore-body has been developed, it will
probably‘be found that the argillites turn and dip beneath them.
"4thin the silicified zone above the contact of the green schiste as
it dips *o the eastward, ore-bodies may occur as well as in the |
vininity of the eastern margin of the green schists beneath the
argillites. It must be made plain thﬁt no one can guarantee the
presence of ore-bodies along here; but it is interesting to be able
to report that at the suggestion of the writer, a bore-hole vas put
domn at point L (Plate III) toward the east at an angle of 45°;
before passing into argillites, it penetrated 28 feet of praotioul%y

80114 pyrrhotite which, however, unfortunately carried only a trace

of copper.

. “ . i T [ .
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Although the stretch of the contact roferred to in the
preceding paragrapﬁ i8 considered to be a field worthy of
exploration, drilling from the surface would be costly oning to the
greatly inoreased thickness of the argillite cover. For example,
oustward between I and L whioch are at elevations of 700 and 750
feet above sea level fespeotively the greenstones as exposed at K
are dirping at least 40o to 500 tonard the north east, and to the
eastvard of the eastern boundary of the "Donald" olaim, the steep
ridge that rises to between 1000 and 1260 feet above sea level is
entirely composed of argillites. About the only exploration that
oould bo wisely done from the surface would consist of two or threo
dr11l holss inclined to the esstward in the vicinity of the contact
nt two or three ocarefully selroted points between the northern end
of Ore-body No.2 and point L and two vertical holes between L und N
in tho viocinity of the trail shown on the map. Even 1f these holes
did not‘leﬁd to the discovery of ore, they would yield data whioch would
be vnluable in planning underground drilling that might 1éter be carried
on when the deeper portions of No. b6 ore-body are being worked.

Ore-bodies llo. 2 and No.3 are in reality more or less
heavily mineralized greon schists. Although on the sccompanying
geological map and on Plate III, the boundary of Ore-body Ho.sbia
repraesented by a closed line, in reality its northern boundary should
be loft open for this boundary merely represents the northern limit
to which drilling has been carried. At N,there is an exposure of the

gohists from which copner-bearing specimens of a grade equal to the

i
'
i

!
|
!
'
§
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. distances from the contact. In places of much orumpling,silicification
has in places extended in irregular tongues far into the dark and
practically unaltered argillites{ FPor example, on€of these irregular
tongues of silicified argillites extends for 600 to 700 feet below the
contnct on West Hidden Creek. On both sides of the oreek at Q, these
siliocified argillites contain some solid pyrrhotite carrying traces
of copper; along the nesterﬁ bank at this point practically solid
ryrrhotite is exposed for a length of 20 feet, but a horizontal drill
hole showed the pyrrhotite to be only about five feet in thiclkness.
‘Whers it crosses West Hidden Creek, the argillite-greenstono contact

s extposed; fifteen feet or so upstream'from the contact, the green-
stones hold an inolusion of argillites, 10 or 12 feet in width end
vith its length parallel to the contact. Although the argillites have

been irrepularly silicified from the contact downstream to @, no

‘traces of coprer were observed except in the occurrence of pyrrhotite

’
4

at Q. If ore occurs hetween the southwestern end of Ore-body llo.l and
tho eastern end of Ore-body No.6 it appears to me probable that it will
be in the form of a number of comparstively small irregular bodies. It
ie possihle that when the workings of the 150 level are carried to the
sontimestern end of Ore-body No.l, it muy be found expedient to extend ¢
dr{ft southwestward to work Ore-hody llo.6; if this be done, the
drilling of the ground between tﬁese ore-~bodies would be more
advantageously carried on underground.

From where it crosses the eastern boundary of the "laien"

olaim to where it meets I'alls Creek, the contact has not as yet been
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examined ocerefully by the writer. It was orossed at o dozen or more
different points; in the major number of instances, the immediate
contact was covered, but in other pleces, there was so little
silicification of the argillites as to preclude the possibility of
the ooourrence of ore-bodies.
On the western side of Falls Creel, the contact crosses the

"John Bull"™ claims (see Plate I). Those claims were carefully
ezumined but no traces of coprer were found on them. In the vicinity
of vwhere the trall leading to Manle Bay croswes the contact on the
"John Bull No.|" claim, the greenctones and to a lese degree the
arppillites are irrepgularly silicified end impregnated with pyrite and
psrrhotite. The iron sulphides are especially ahundant at point R
(marked on Plate I) on & little brcok Jjust a few yurds above vhere
it is cut by a trail. Here a 1little prospecting work has been done at
a few points where the silicifiied greenstones are heavily charped witl
pyrrhoéite and pyrite. The irregular character of the silicification
and mineralization and the absence of grains of coppor pyrites makee
it irmprobahle that an ore-body is prescnt. To ﬁake oertain)a drill
hole might be nut down at this noint; if no copper values were
encountered, further drilling on these clsimsg would not be advisable.

. From the irrediately »nreceding pages,it will be observed
that there yef remains considerable favourable ground whioch should bo

explored in the hope that new ore-bodies may be discovered. It is
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evideﬁt that the known ore-bodies have been proved up in ﬁhat is S
obviously the most favourahle ground. Future dritling in search of
new ore-hodies will plainly be highly speculative in qompafieon ,
with the drilling that has been done to date.

T2 HIDDXIN CRETZX ORL-BODIES.

The Hidden Crook ore-bodies 1, 2, 3, 4 and 6 ooour within
the southern end of a ridge which terminates about two miles north of
Grunby Bay. Ore-bodies 1, 2 and 3 oiatcrop at the surface at maximum
olevations of about 800, 900 and 625 feet, fespectively. above sea- |
&ovel. As has‘been previously described, Ore-bodies 4 and 6 lie within
the silicified zone beneath the argillites and vere proved up by

drilling.

There are three operating levels at elevations of 150, 385
and 570 feoet, respectevely, ahove seca-level; the 150 tunnel has mersely
beon extenéed to meot Ore-body llo. 1, and from this level considerubdble
diamond drilling has been done. In the early stages of mining
devolopment, levels were also establishod at 630 and 700 feet}above
8nu-1aval; those portions of those levels which penetrated ore have ;
boon largely engulfed in the glory holes. Total development work in !
Hidden Creek mine,inocluding drifts and raises, amounts to 37,000 feet,
and about 96,000 feet of diamond drilling has been done.

As stated on the onening puge of this report,comparatively
1ittle time was devoted during; the past summer to a detailed study of

the known ore-bodies. In fact,only some of the ruiny days were spent
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underground in ascerteining the geologiocunl relations on the 385 and
150 levaelas of the Hidden Creok mine. \
Aocconmpanying this report is a copy of the geological map
which has been prepared of the 385 levell; even this map is not

complete as it is neocessary to gather further data concerning the

8ilioified argillite-greenstone contaot from 50 Drift westward.

‘Pravious to completing a similar map of the 150 level, it will be

necessary to examine diamond drill ocores. Next summer,geological maps
of cach of the other levels will be prepared and diamond drill records
and cores will be examined; it will then be possible to prepare
&ertionl sections through the ore-bodies and to discuss data ocon-
cerning the extension of the danosits to depth. |

The ore-bodies have originated through nrocesses of
replacenrent iﬁ which silicification was accompanied by deposition of
the following sulphides:- pyrite, pyrrhotite, corper pyrites,
ocensionally a little zinc blende, in places a fev small crystals
of areenopyrite and very rarely a few grains of galena. That the
roplacement and mineralization has been brought ahout by hydrothermal
action 18 very evident.

Ore-bodies 1, 4 and 5 (see Plate 1I1) huve developed by
replaoemnnt.of the argillite'series and even those portions wnhich are
rructically solid sulphides very frequently disnlay a fine-banding
which renresents the original bedding of the argillites. These ore-
bodies are distributed within and esnecially toward the outer portion

of the broad silicified zone which lies between the unaltered

argillites and the green schists. For the most part the silicified
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zone in the vicinity of these ore-bodies has been developed by
gilicification of argillites but towards the innermost portion of the
zone the green schists have also been silicified; it is often
impossible to distinguish with the nalkked eye certain phases of the
8ilicified green schists from the silicified argillites. Ore-bodies
1, 4 and 5 conform to the foldings and contortions of the
argillites. In many places, the praotiocally solid sulnrhide masses
pass laterally into silicified argillites more or less heavily
impregnated with disseminated sulphides; much of this ore is of this
giliooous charucter and the cop»er values decrease so gradually that
the boundaries of what can be designated as ore must be determined by
as580y8. o

Ore-bodies 2 and 3 have been devecloped through-minerulization
and'silicificafion of schistose zones in the altered porphyrite or
greonstone in the vicinity of its contect with the.argillites.

‘Ore—body 6 developed at the immediute contact, and involved
the replacement of both the schistose greonstone and the argillites.

Broadly interpreted, the variations in the average com-
positions of the different ore-bodies are dependent upon whether the
ore has been developed by the repléoement of argillites or of
green sohists. The avorage composition of the "high grade™ portions

of each of the ore-bhodies are given in the following table:-
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Cu. Ins. S40p Fe. Ca0. 8. Al,03  MgO.
2.17 26,1 22.7 29.8 6.0 30.1 4.6 1.2
2.24 37.6 31.3 26.0 3.8 18.2 .10.3 3.8
1.76 - 48.4 39.4 21.7 1.8 8.1 11.5 6.6
1.71 8.9 7.0 41.5 9.0 Z1.6 1.9 0.6
3.03 17.9 16.5 34.1 6.2 33.3 1.6 n.d.*1
2.66 42.3 3l.1 27.1 22.0 9.1 n.d.*

of the ore-bodies are now given:-

4.8

The average compositions of the "low grade™ portions of each

»go, of Cu. Ins. 810, Fe. CaO. 8. Al,04 MgO.

re-body.
1. 0.8 40.6 35.9 23.6 b.4 21.1 5.9 2.0
2. 0.7 42.8 34.2 24.2 3.4 26.2 10.8 4.7
3. 0.66 50.0 42.2 22.0 1.4 7.8 11.6 6.9
4. 0.7 9.0 6.8 40.7 7.6 26.1 2.2 1.5
5. 0.7 45.8 41.5 24.8 3.3 19.0 5.1 n.d.
6. 0.74 62.3 55.8 14.6 3.6 9.6 10.1 n.d.

August 1918 are now given:-

To. of
Ore-3Body.

l.*
2,

D
4.

2

The average compositions of

Cu. Ins. SiO2 Fe.
2.22 21.7 18.8 31.8
2.12 34.6 27.6 28.2
1.26 46.2 39.1 20.7
1.056 11.2 9.8 37.8

*1. n.d. = Not determinad.

“2. Includes 37,000 tons shipped from lio.6 Ore-body.

[ et ]

total shipments to end of

CaO. S. Alzo3 Mg0.
b.b 32.1 A7 1.6
2.8 21.6 7.7 4.2
3.1 11.6 11.0 6.2
6.0 41.9 1.9 n.d.
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It will be obgerved that Ore-bodies 2 and 3 which have been
devoloped in the green schists are comparatively high in alumina,
silioca and magnesia and low in lime and sulphur. In Ore-body 3,
mineralization is not as heavy as in Ore-body 2 and pyrrhotite
preponderates over pyrite; -hence the percentages of iron and
especially of sulphur in 3 creée lower than in 2.

The differenoe‘in the average analysis of Ore-bodiea l, 4 an
5 dopend chiefly upon (1) the degree to which the sulphides have
replaced the argillites.(ll) the relative proportions of the
different sulpﬁidea present. Ore-bodies 4 and 5 more closely approach
boing uniform solid sulphido masses than Ore-body 1. Different
portions of each of these ore-bodies vary muéh in composition;
different parts of the same stope may yield ores of guite different
compositions.

The gangue minerals associated with llo.l Ore-vody are chiefl,
quartz.and calcite with comparatively small and variable umounts of
soricite, chlorite, muscovite, tremolite, and less frequently a few
goanttered flakes of biotite, and minute grains of sphene. Very often
quartz 1s present without calcite; in a few places, caloite pre-
ponderates over quartz. The tremolite has developed in argillites
that were originally calcereous. It is probuble that similar
gongue minerals are present in Ore-bodies 4 and 5, samples of which
have not as yet been exuamined in thin section under the mioroscoype.

Ore~bodies 2 and 3 include fhé following minerals as
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gangue~quartz, secondary green hornblende, aotinolite, chlorite,
biotite, enidote, zoisite,}plagioclugo, orthoclase and calcite.

Prior to the onening up of Ore-body 5, the ore from the
llidden Creek mine carried average combined velues in gold end silve
of about 30 cents a ton. Ore-body b carries considerahly higher
volues in these precious metaels. 30,000 tons from Ore-body 2 corried
0.26 ounces of silver, 0,006 ounces of gold and 1.8 per cent of zinc
35,000 tons, of which 30,000 tons were taken from Ore-body llo.l, and
tlie romainder from 6re~body b, ylelded 0.77 ounces of silver, 0.015
ounogs of gold and 1.10 per cent. of zino. It is probhable that the
r0ld and part of the silver values are aesooiéted with the copper
ryrites and that the ziho blende likewise curries silver. Some
sonples of ore containing numerous little orystsls of arsenopyrite
vielded only traces of gold and silver.

Ten thin seotions of ore from Ore-bodies 1 and 2 have been
oxdmineﬁ under the microscope. Of the sulphides, pyrite undoubtedly
erystallized first and, when present, zino blende comos next in
order of crystalliization. The pyrrhotite and copper pyrites generally
oryntallized together with a tendency in some 1instances for the

latter to lag behind the former.

That since their formation, the ore-bodies have been
subjented to great pressure (dynamo-metarorphism) is shown by the
freqnoﬁt granulation both of the grains‘of sulphides and of some of

the gungue minerals, and often by the intense orumpiing of the

chlorite and mica.
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Ore-body 1lo.1l strikes about N.EOOE. and dips about 75°, on
the avéruge, toward the north-west. In general the ore-body conforms
t§ the argillites and hence where thé argillites have been huckled up
along the dip, the ore-bodies roll heavily into the footwall and
1oou11y display a reverse dip. The ore-body outcrops for a length of
about 1000 feet with an average elevation of 700 feet above sea-level.
Underground it has been found to have a maximum length of 1500 feet
and varies from 1CO to 250 feet in width, while dlamond drilling has
followed it down to 140‘feet helow sea-level. Diamond drilling on the
150 level shows that at that depth it includes practically the uscne
volure of solid sulphides as on the 385 level. At depth, there is
very little, if any, deeoreuse in the ocoppor oohtent; the developnent
worlkk on the %85 level and the diamond Adrilling on the 150 shows that
on cach of these levels, the ore carries 2 per cent in ocopper.

This ore-body 1is in reality a series of bodies of practically
s0lid sﬁlphides (pyrite, pyrrhotite, copper pyrites and freguently a |
little zinc blende) distributed for the most part within the outer
rortion of the silicified zone that lies bhetween the unaltered
argillites and the green schists, the sulphide masses often passing
cradnally into portions of the silicified zone which carry more or
less abundantly disserdnated greins of the'eulphidea mentioned.

%
1.
Freguently the sulphide masses include ribbon-1like bands or

—

*1. Seé the geolopioal map of the 385 level on & soale of 40 feet
to the inch which accompanies.this report.
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lérge irregular masses of arpillites which have been more or less

{ 8ilicified and mineralized. The proportion of the different sulphid
varies much from place to place. For éxample. zino blende is

: frequently absent, but in places compasratively small portions of th

o ore are rich in this mineral. liuch of the solid sulphide ore is low:

in copper than much of the siliceous ore. Ore-body 1 inocludes a v
‘large tonnage of sulphide ore which is almost exclusively pyrite
ocarrying low values in copper and would be eminently suitahle for th
ranufacture of sulphuric acid. On 3eptember 1lst. 1918.aocordipg to
tho estirate of llessrs. E.4.Campbell and F.EfPatton, 3,61%,600 tons
of "high grade ore n;}h an averare conper content of 2.17 per cent

and 3,461,000 tons of "low grade" ore carrying 0.8 per cent of

copnwer were bloclked out in Ore-bhody 1.

The green schists enclosing Ore-body 2 have an averupe
strike_of M.15° 7. On both the 785 and 530 levels, the dip of the
schiats locally varies from 40° to 70° toward the west; on the 385

o ,
level, their averupge dip is 50 and on the 530 level, 655° toward

|
|

~the veut. Similariy the green sonlats onclosing Ore-body 3 have an
nvorage strike of M.20% W. and on the 570 level an average dip of
about 60° toward the west. In both of these ore-bodiesn, the
sulphides have been deposited parallel to schistosity, chiefly in
the foim gf abundantly disseminated grains, but in part as narrow
bards or as comparatively small lenticular bodies of solid sulphides
vwhioh trend parallel to the schistosity. On the 630 level,.Ore-body 2
caerried 2.6 per oonf‘of conper, on both the 530 and 385 level its
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average oorper content is 2.1 per ocent. Although its mineralization
is farallel to the =chistosity whioch dips wostward, Ore-body 2
plunges 300 to 35° tovard the north with its longest axis
corresponding to the strike of the enclosing schists. The original
outerop of this ore-body possessed an average olevatibn of 800 feet.
On the B30 level lenseé of s0lid sulphides are more numeroues and of
much larger dimensions than on the 385 level. Both the length and
nidth of this ore-body decrease quite rapidly with depth; on the 630
lovel, the maximum length of the high pgrade portion of the gre-body-
was 520 feet with a maximum width of 265 feot while on the 385 level,
the corresponding dimensions have decreased to 285 feet and 150 feot,
rospectively. The drillin§~that has been done on the 385 level seems
to show that the laternl dimensions decrease even more rapidly below
this lovel than was the case above it; yet at the northern end of this
level, h'gh grade ore has been followed down by an inclined diamond
drill hole in the direction of the plunge of the ore-body to a
voartical depth of 95 feet below this level. It will be a surprise to
the vriter if the ore 18 not found to extend to considerably greater
1orth,v1th more gradual decrease in copper values than 1s shown by
the drilling. 7ith the possibility in mind that, disregarding the
rlunge of the ore-body, further ore might be discovered at depth in
the direction of the dip of the schists enclosing the ore, at the
sugprostion of the writer, two diamond drill holes, Numbers 98 and

104 whioch had been previously put down, were extended to greater
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d;pthBQ In hole 98, no copper values were encountered from the
385 leﬁol downward for about 200 feet. Hole 104 had been previously
put down through the southern end of Ore-~body 3 and had passed into
barren ground from 74 feet above the 385 level.to a short distance
below this level. At depths of 258 - R63 feet, £63-273 ft., 273 - 283
fty, 294'- 304 ft., 304 - 312 ft. below the 385 level copper values
of 1.5%; 1.37; 0.97;‘0.7% and 2.7%, respectively, were oncountarad.
This result indicates the advisability of exploring to the northward
of hole 104 by drilling at a few points to ascertuin whether the
schﬂntoho zonos in which ore-ﬁodieo 2 and 3 ocour are mineralized at
rrranter deonths.

On the 385 level betwoen Ore-bodies 2 and 3, there is a

barren,intensely sheared zone which dins steoply toward the cast;

)
vithin thls zone the schists are readily broken up, very rich in
chlorite and much slickensiding is in evidence. The significance
of this 'zone must be determined later by observations on upper
lavels. Un the 385 level, if would appear that this zone had
oripginated proevious to the develonment of these ore-bodies.

On September 1lst. 1918 according to the estimates of
I'sssrs. “ampbell and Putton, 3,104,300 tons of high grade ore with
an avarapge copper content of 2,24 per cent and 2,970,600 tons of low

crada ore carrying 0.70 per cent of copper were blocked out in

Ore-body .2. They likewise estimate that in Ore-body 3, the¥e have

TN TE3-294 feet - no assay had been made prior to my leuving
Anyox.
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heen proved up 1,332,300 tons of high grade ore carrying 1.75 per
6ent df conrer and 1,837,000 tons carrying 0.66 per oent.
As yef)the writer hag not had the onportunity to examine
Ore-body 4,nor to exanine the diamond drill rrcords pertaining to
Ore-bodies 5 and 6. A considerable portion of the Ore-body 4 that
has been proved up is solid ﬁyrite which i3 high in sulphur and vory
low in copper values. Of this ore-body, there have been blocked out
212,400 tons of high grade ore carrying 1.71 per cent in co;per and
164,000 tons containing ".79 per cent copper.

Oro-body 5 o4rilios N. - 3. and dipping to the west plunges
to the north. On the 385 le.o91, the practically solid sulphide
nroxrtion of this ore~bodq_has a length of nearly 500 feet and an
averare width of about 110 feet. Below the 150 level, the volume of
301id sulphides decreases rapidly and at depth, especially towards
its northern end, it passes into silicoous ore containing
A1ssominated sulphides. This ore-hody 18 richer in copper and
carries somevwhat higher values in precious metals and in zinc than
tve o*ther ore-bodies; where on the 365 level the ore-body is
nonotrated for about 120 feet by Drift 20A. the ore is especially

» rioh in copprer, much of it carrying from 8 to 12 per cent.
Aocording to Ilessrsg. E.X.Campbell and F.Z.FPutton, on September 1st.
1.597.500 tons of ore carrying on the average 3.03 per cent in
corner and 720,600 tons of low grade ore ourrying 0.70 per cent had

been blocked out in this ore-body.
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The eastern end of Ore-body 6 lies ahout 850 feet west of
the southeastern end of Ore-body 1. Diamond drilling has shown it to
have a iength of about 500 feet and a maximum width of about 110 feet;
its dip would appear to be very nearly vertical. Diamond drilling )
has proved up 305,260 tons of ore with an average copper content of
2.56 per cent, and 116,000 tons of 0.74 per ocent.

| It is probably unnecessary in this report for the writer
to state that, in his oninion, your Company, both in its Hidden
Creok and Bonanza copper deposits possessesvaluable mines whose
future possibilities have by no means been exhausted by the diamond
drilling that has been done. 7ith these pronerties in hand, it is
te be honed tlat the Grhhby Company will especially avail itself of
overy ovnortunity to carry on exploration for and to gain control of

all promising mining properties that may be discovered in favourable

areas in the northern parts of the Coast Range in British Columbia.
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QUALKTZ VEINS.

Smelting operations at Anyox annually demand a heavy
tonnage of quartsz. Hencé, in carrying on the field-work, the
writer was on fhe alert for any possible source of silica which
might supnlement the present sources of sunply. The writer has
been hoping to hear that the necessity of mining barren auartz
from several properties would be obviated by success in your
negotiations for the purchese of the "Dolly Varden" and "Wolf"
preperties, about 19 and 21 miles. respectively up the Kitsault
river whicnhn flows into the head of Alice Arm about 18 miles
from Anyox. As stated in my renort to Lir. E.E. Campbellbon
June 17th, 1918:- "When one considers these properties from
the point of view of the cilver contents of the quartz from
tho "Dolly Vurden" and the "Wol{" and in the light of the
t mnage of quarts that is required in emelting the Anyox copper
ore, it seems advisable for the Granby Company to secure these
prpperties if reasonablc terms can be obtained.”

The hambler Claim.

‘ If you are not successful in-obtaining the "Dolly
Verden'" and the "Wolf" at reasonable terms, it may well prove
advisable for you to obtain control of the large ruartz vein

on a claim called "The ksmbler" which wag staked on October 2drd,
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1917, by Thomas McRoster. The quartz vein in question is barren
and hence if not used as a source of flux for smelting operations,
it will be of no valve to the owner.

(see Plate!t)

The "Rambler" olaim is sl tuated immediately west
of Granby's "Starlight" claim, which lies between Falls and
Bonnanza Creeks with its S.E. corner post about 1800 feet from the
snore of Granby Bay at sn elevation of 550 feet above sea-level.
The mpst northerly exposure of the quartz vein outcrops a few
rards west of where the trail leadingvfrOm Granby Bay to Maple Bay
on Portland Canei crosses the western boundary of the "Starlight"”
clainm - viz. about 4000 feet from the shore of Granby Bay by
thin trail, The vein strives ﬁ 25° E and dips 400 toward the
northwest; it traverses argillites parsallel to their bedding. The
vein is exposed for about 800 fect ulong its strike. Within a
distance of 600 feet, prospecting work has exposed its entire
rid@h at only threc nlaces and in each instsnce its width of
onterop is about 54 feet, its true width or thickness being about
24 {Taet. Its srmthern extremity frayas out into a series of
irrepnlar tapering quartz veins and stringpers. At 1ts most
nwrtﬁerly exposure, already roferred to as being near the Granby
Bay - Manle Bay trail, the true width or thickness of the vein

is about 34 feet and it here nasses beneath swampy soil.
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With the exception of a few places where small pa tions

0f it earry disseminated grains of pyrite and pyrrhotite and a

few scattered grains of zinc blende, the vein is composed of pure
T _ ; R

ﬁiiky wh?pe quartaz. An assay of some of the most highly mineral-
ized f;apments‘yielded only traces of gold and silver. Locally
the vein is traversed by two or three narrow dark dilkes.
From the most northerly exposure of this vein, it is
1550 feet in a straipght line and down pgrude (with a& descent of abou!
180 feet) to the nearest point on the road leading from the
sniel ter to the dam on Falls Creaek; from this point on this road
it is about Z900 fog{ by road or 2600 feet by the pive line to

the smelter.

The Cedar Claim.

. On Granby's Cedar Claim, about 2256 feet from its sgouth-

enstern boundsry line and st an elevation of about 975 feet above
Plate ¥

‘aea level (see mﬁy'accompunying this report). there is an irregular

quartz vein which can be traced for about 300 feet and in one
place can be determined to have a width of outcrop of 26 or 30
feet. The  vein is striking N 35° E end dipping 50°-60° toward tre

northﬁest. There is not su<ficient of the vein exposed to enable

Vears a4 2 A hatrminon Oodnr ANA JONIL DILLL WU e s s seiim -
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one to form a definite idea of its true dimensions. Some of
the quartz carries scattered grains of pyrite. From the
location of this vein to the railwar leading from Tunnel 150
to the smelter, it is 2600 feet in a straipght line with a
descent of 800 feet; 1t is ahout 4600 feet from this point
on the railway ﬁiﬁm the smelter.

Judging from the crumpled character of the argillites
in the vicinity ol this quartz occurrence, it is probable that
prospecting work wonld show the jquartz vein to be very irregular;
nevertheless, the day may come when the demand for quartz will
be such as to warrant that prospecting work be done on this vein.

Claim Fr~ction between Cedar and John Bnll lo. 2 Claims.

At an elevation of 750 feet above sca-level and 160
fest from the northwestern boundary of the Cedar claim at a
point about 400 feet from its S.W. corner post, an irregular
quartz vein 22 feet in width, is exposed in a cliff 20 feet
high. The strike of the enclosing argillites is N 64° E with
a dip of 75° toward the northwest, but the vein can be traced
only for a few feet along the strile when it passes beneath soil
CO%CT., ‘This quartz occurrence is mentioned here merely to record
its presence within the area; the quartz is barren and the

locntion is not favourable as regards transportation to the

smelter.
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THE "GRANBY FXTEN3ION" GROUP OF CLAIMS.

o e e

This prepossesuing name has been given to a group
of eleven claims ("Texas", "Snmmit", "Amalgamoetion", "Carney™,
"Sunny Dar'", "mulligon fraction", "Carbonate™, "Hilltop",
"Jumbo", "Quartz frnoction" and the "Big Benar frnetion”) which
are held by a prospector, Bill Hanna, who, it is said, is
ngeocinted with certain men from Torontoi

In & compact group, these clenimg are immediately
,(‘

wd*necent to the northern boundary of vour Company's claims.
ihe position of these ciaims is shown on the accompanying
photograph of the map (Plate 4. ). They have not been
amrveyed and, as staked,:occnpy a considerably larger area
than shown on this map. The goology of thelr northern
extengion on the ground beyond the limits of the map involves
merely a continuation northward of the argillites, the “large

Aike-1like mass of coarse-grained diorite, and the altered

porphyrite (greenstone) which occupy the northern portion of

the map-area.
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The most southerly of the claims of this group are
the "Quartz" and the "Big Bear" fractions which lie betwocen
the Granby Compnany's "Ottawa" and "Maypole" claims and
immediately north of Granby's "hcKinley" claim; hence, the
gouthern boundary of the "Quartz" and "Big Bear" fractions
of thie group is situated about 2600 feet north of the
northern margin of the glory hole of Granby's lo. £ ore-body.

These claims have been held (i) in the hope that the
ore-deposits on the Granby's oclaims wonld be found to extend
northward into the claims of this group and (2) because of the
discovery of a large nuartz vein on the "Quartz fraction" and
of small quartz veins on some of the other claims.

The large quartz vein on the "Quartz fraction" outcrops

—

nnd has 'been exnosed at intervals by prospecting work for a

length of at least 900 feet at elecvations of between 825 and

1060 feet above sea-level along the lower slope of the northern

L3
N

nxtension of the same ridre ns that within which Granby's
Ho 1, 2, 4 and b ore-bodies are situated. The vein traverses
nrpillites and striking a few degrees east of north, dips 56°

to 70° toward the east; within its exposed length, it is
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irregular in width, extreme variastions being from 2 to 15 feet
in true width. In many pléces it contains small brecciated
"rogments of argillites. For the most part, the vein is
barren quartz throughout its whole length; in some places,
however, comparatively small portions of the vein contain
irrepularly disseminated gruins'of pyrite, pyrrhotite, zinc
blende and occasionally a few scéttered grains of galena and
copper nyrites. An exceptionally well mineralized sample of
thig vein yielded on assay 0.10% of conner, 1.8 ounces of
9ilver, and 0.01 ounces of hold.

At an elevati&n of about 1000 feet above sea-level
and close to the northern boundary of Granby's "hcKinley" claim,
Eanna has done some prospecting work at a point where the
argillites are somevhat brecciated and trrversed by irregular
quartz veins; for the most part, the individual veins are only
a few inches in width, but one lenticular vecin swells to 3 or 4
feet in width for a distance of a few yards. The quértz carries
n few gscattered graing of pyrite and pyrrhotite.

At an elevation of abont 980 fcet and a few yards south
of its northern boundary, Hanna has done some nrospecting work
on our pompany's "McKinley" claim. le has here driven & short
tunnel into argillites traversed by abundant reticulating

veinlets of quartz, some of which carry a few disseminated grains

of pyrite and pyrrhotite.
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Both on the Carbonate and the Amalgamation claims, he
has likewise discovered unimportent veins of qudrtz which for the

most part are barren but in which small portions of the veins carry

OO a few scattered grains of ei%her one or more of the following
sulphides - pyrite, pyrrhotite and zinc blende.

Hanna's attention has also been attracted to a few
rlaces where the argillites weather‘rusty becanse of the presence
of disseminated grains of pyrite and pyrrhotite.

Nothing of econcmic value hns been discovered on this
( gronn of claims. Th? large qunrtz vein referred t» is not even

-

attractive as a sonrce of silica flux for the smelter.

The realization that Granby's Hidden Creel ore-bodies are
distributed along and in the immediate vicinity of the contact
between the argillites and the altered intrusive porphyrite ‘
(rreen schists and greenstone) at once removes the supposition
thiat mipht otherwice be associnted with Lhe statement thnt the
most sontherly of the"Granby Lxtension"” group of claims are
sitnated on the northern extension of the same ridge as that on
wﬁioh vour Comnany's ore-bodies, HNumlers 1, 2, 4 and 5 are

asitnated. The contact in question does not Tollow the ridge,
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but eurves in such a manner that it nowhere anproscles; withln less
q (1)

t~an 1280 frnt of the sonthern boundary of the Quartz fraction,

the 1ost sontherly of the Granby Extension group of cluaims. In

my oninion the "Granby Lxtension" group of claims are of no valdue.
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Geologicnl Map of
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