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I. INTRODUCTION

During the summer of 1952 a geologic study
was made of the region around the Ecstall River
and of the mine itself. The chief purpose of the
investigation was to extend the known ore reserves
and to determine those areas which might bé favor-
eble for mineralization, as well as a general
prospvecting of the area. Such a study, in the de-
tail in which it was undertaken, had not besen done
before.

The greater part of the regionsal geology
was mapped by W. Holyk with the assistence of
Messrs. D. Lowrie and D. Webster of the University
of British Colﬁmbia. Mr. Holyk has submitted his
report on the geology. I assisted also in the
regional mapnning and undertook a detziled study of
the mine.

This report, then, concerns the results of
this study and my conclusions regarding mineraliza-
tion and structure in the settiﬁg of the regional
geology.

The regional geologic mep enclosed with this
report has been comwniled from the field sheets of
W. Holyk and my own notes. The map of the east
plateau is based on the work of Messrs. Lourie and.

Webster. All other maps and diagrems are my own.




A . = 3
b The work of W. Holyk =nd these two men

is gratefully sacknowledged.
Mr. E. E. Mason, through his long
| knowledge of the Ecstall River, vwrovided valu-

able asslstance and advice.

TI. GEOGRAPHY

The srea of the Ecstall River, British
Columbia, 1lies in the belt of Coast Range moun-
taing bordering the Pacifiec Ocesn. These moun-
tains are high and rugged =nd sre divided by

many deep U-sghaped valleys and fjords. The

slopes are long and steep and rise almost verti-

celly to sharp peaks and ridges. On the floors
of the valleys and psrtially up their flanks,
underbrush and t2l1l conifers grow in asbundance.

due to the annuel rainfall of 180 inches.

Outcrons In the valleys do not exist, and

on the plateaus lmmediately below the upvermost

peaks, where the vegetation is not sc »lentiful,

the moss, grass, and soil further obscure the
geology. In a few cases errosion has laid bare

the outecrol

(=

s on these plateaus. The only rock
exposures remalning, therefore, are the steeo

bluffs, which are largely inaccessible, the be
e

1

of small crec

Q
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la2kes, and the uvpper ridges.

cls and streams, the shores of small




Geologlc interpretation is, therefore,

diffieult.
ITI. GEOLOGY

A. General geology of the Coast Ranges.

The main rocks in the Coast Ranges are
those of the large batholithiec intrusions com-
posed chiefly of quartz-diorite and granodiorite.
They range in age from Upper Jurassic to Upper
Cretaceous. The batholiths have intruded sedi-
ments and volcanics of unknown age and left them
as resldual roof pendants. These intruded rocks
have been intensely metamorphosed and folded;
as a rule the older formations are more deformed
and have dips exceeding 60°, whereas the younger
formaticns are less deformed and altered. Also,
as a‘general rule; thoée sediments which are
nearest to the bathollths are more metamorvhosed
and disturbed than those farther away.

The general sitrike of all the rocks is
northwest, and the elongation of the batholiths

conforms to this direction (Armstrong, 19L6).
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most areas where there is a high degree of

metamornhlism, the exvosures are more nlenti-
ful and the structure of the region, if any,
is more apparent. It should be further
emphasized that the regional geology was
manped on a scale of 1000 feet to the inch,
and that the largest outecrops averaged ébout
Tfive feet in width. On this basis, therefore,
an exposure on the map would be revressnted
by .005 of an inch, or very much less than the
width of a thin pencil line. Of course, this
is irherent in any geologic mapning on a large
scale, but at the Ecstall River this point
assumes more Ilmportance. Geologically 1t is
extremely difficult to extend single formations
over any great distance.

Holyk points out that, broadly speak-
ing, the belt of metamorphics can be divided
into two units: The Johnson Lalze groun and the
Mine group. The Johnson Lake rocks are largely
confined To the drainage of ﬁhat lake and to
the south of it, and the Mine groum of rocks
lie on the western side of the belt.

The Johnson Lake rocks are more easily
mapped in the field because of the small number
of lithologic units. Quartzite, argillite and .

hornblendite are the vredominate rocks. They




form well-defined bands and do not vary &
great deal from their normal appearance. The
struéture, therefore, is more sapparent in the
aerial photogranrhs and is more easily dis-
cernible In the field.

The Mine grouv of rocks has a decidedly
different character. The main rock typés are
chlorite schist and quartz-chlorite schist
(both with varying eamounts of biotite, horn-
blende and garnet), quartzite, argillite and
limestone. In addition to these are a host
of rocks which are varieties of the standard
types. They are difficult to place in any one
group. Furthermore, these varieties occur as
a banded complex with the basic units. The
result is to make the geology difficult to
interpret.

One exampnle will point out this problem.
Examination of the regional geologic map shows
that there is a fairly continuous outcrop across
the strike on Red Gulch Ridge. The 1ithology
and sequence of rocks are easily identified.
Howsver, on the west vlateau and on the slopes
sonth of the ridge, the same rocks and their
relationships to each other cannot be found.

Igneous rocks, mainly basic in compo-

sition, are intruded into the Johnson Lake and
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Mine groups. One set is parellel to the strike

of its host roclk end has been metamorvhosed to
the same degree. The other set cuts across the
cleavage and schistosity of the host rock and
is ummetamorphosed. This latter group, there-
fore, is the younger, and antedates the
regional metamorphism and deformatiocn.

| A group of rocks, which csn neither be
placed in the Johnson Lake rocks nor the Mine
rocks, 1s located arcund the contact areas of
the betholithie intrusions. The sediments

appear to have been "granitized." The texture

[

8 strongly gneissic and the rocks are cross-

cut with a network of pegmetite dykes. Large

" limestone lenses with no continuity are fre-

quent. The impressive thing about the rocks is
that they have been folded, contorted and bent
into such a vsriely of shapes and forms that

the mapping of them would be almost impossible.
The schistosity of the rocks 1s parallel to the

egxial nlanes of the folds, and since the fold-

ing has no regularity, neither has the direction

of schistosity.
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b. The "granite" gneiss.

Two theories on the origin of the
"granite" * gneiss have been advenced. The
rock was originally either igneous or sedi-
mentary. Thin sections of the rock from
varlous localities indicate that the rock is
sedimentary. Examination of the hand specimen
finds proponents for both thecories, while the
field relationships are equally uncertain. I
favor a‘sedimentary origin for the rock.

The bearing the origin of the rock
hés on the geology is found in the structural

implications. Should the rock be igneous in

~origin, then its shape, size and extent can

be accounted for. However, if the rock is
sedimentary, then its form must be derived
through deformation. Since all of the meta-
mdrphics at the Ecsﬁall River are, in my
opinion, highly deformed, the granite gneiss,
being sedimentary, 1s no exception.

The rock is gneissic in texture, and

has varylng amounts of biotite and chlorite.

1+ Although the adjective "granite' alludes to
an igneous origin for the rock, it will be

retained in this revort but with the quotation
marks deleted.




.These platy minerels have a rough pearallelism.
Quartz is the predominate minerel and feldspar
is found in small quantities.

The granite gneiss is easily dis-
tinguished in the field and for this reason
can readlly be traced from exposure to exposure.
It lies off the hanging wall of the two‘main
sulphide lenses and continues erraticelly some
500 feet north of the northern pyrite body.
South of the Third outcrop it begins agsin,
eand near the headwaters of Red Gulech Creek 1t
swells to an enormous size. On the high bluffs
fafthef north it comnletely dissapvears for no
trace of it cen be found on Red Gulch Ridge.

Discordent strikes and relationships
eare noted. TImmediately below the Third outcrov
the gnelss strikes N. 1j0° E. whereas the
neighboring schists strike N. 05° E. On the
north fork of the second creek north of the
Third outcrop on the west side of Red Gulch,
the granite gneiss wes found fo alternate with
bands of chlorite schist; on some of the ex-
posures the bands were up to 5 feet in width.
The contacts were fairly well defined and head
a strike of N. 10° W. On Swinerton Creek the
gneiss occurred as large 1rregular lenses with |
chlorite-bilotite schist "flowing" around the

lenses. Directly north of the North Lens, on

10.
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favors an igneous theory for the granite gneiss.
Other writers have reasoned that this tyne of
rock 1is purely tectonic in origin (the Alpine
school), has been formed from ohyllites through
igneous injection (V.M. Goldschmidt) and is
created by the shearing of porphyritic rocks
(c.W. Carstens). I favor the tectonic 5rigin
for the rock and believe that it was formed
through strong movements while the rocks were

In the process of metamorphosis.

2. Structure.

a. Shearing and alteration.

In the field of structural geology
there are two types of shearing recognized:
first, shear breaks; and second, fracture and
brecciation. |

Shear breaké result where the rock 1s
under such pressure that it does not expand
readily and deformation approaches flow,

Fracture and breccisation result where
the rock fails under stresa-and exvands; the
rock breaks under light load.

The shear zones at the Ecstall River
belong to the first type-shear breaks.

The serlcite shears find thelr greatest

development in the Mine group of rocks. They




.are often locallized along argillites, but

" this 1s not a general rule. They are com-
posed of sericite principally, and pele

green meriposite (identified by W. Holyk).
The widths and strike lengths vary. The
widest zone mavpped is the so-called Red Bluff
shear found on the south flank of the wést
plateau; it is 100 feet wide but hes a strike
length of only a few hundred feet. It cannot
be correlsted across the Ecstall River, nor
can it be located northward on the west plateau.

The schistosity within the shear zones
parellels the cleavage in the neighboring
rocks, but it is thought that in some cases the
zone may cut across the schistosity of the
other rocks at a very small angle, although
thers 1s no evidence for this. More usually
the sericite schist is highly foliated: small
drag folds, z-folds, and large folds up to five
feet across the limbs ave found, and within the
main bodies of sulphide, banés of sericite
schist have been folded and contorted.

The serlcite is an s&lteration wroduct,
and not only do the zones represent areas of
stress but also alteratlon. Alteration and
shearing anvear Lo be interdevendent. The

shear zones represent lines of high oressure

and they have provided sultable chanmelways for

Ly




S

ascending hydrothermal solutions which
altered the rocks. The altersation »rocess
was undoubtedly commlicated &nd resulted in
e thorough sericitization and the formation
of sericite schists with small percentages
of pyrite. In the formation of the sericite,
Fe0, Mg0O, and Cal were libsrated and paftly
migrated into the surrounding rocks to form‘
additional nlagioclase, hornblende, and basilic
feldspar. This would account for the higher
concentratlion of these minerals in the rocks
around the main orebodies.

During alteration the zones remained

under vpressure and it was through these same

"ehannels that the ore solutions travelled. It

is possible that the tectonic forces shifted
and the sulvhides favored only certain shears,
or the solutions favored a sericitized host
rock in conjunction with a change in structural
deformation.

onships of the massive

ch
e

From the rels
sulnhides to the sericite schists it is evident
that the altered rock was formed before the
solutions devosited the ore, although further

alteration took place during the ore emnlace-

ment.

==t
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b. Structural features.

The structural history of the Eecstall
River has followed closely the Intrusions of
the lerge batholiths. Originally there was =a
series of ummetemorphosed sediments. The
gssdiments may have been disturbed prlor to the
Intrusion of the batholiths, but it 1s more
likely that they were tilted, folded, metamor-
phosed and intruded at the seme time. The
important point 1s that at the Ecstall River
all the Intruded rocks were metamorphosed and
deformed. In no case can they be divided-
structurally according to the two lithologle
grouns outlined.

Thils deformation is most apparent in
the contact gnelsses previously described, and
more easily seen because of the lack of vege-
tation on the upper.ridges.

The Johnson Lake group, as has been
pointed out, is easily identified because of the
gimolicity of the lithologic units. At the top
of Red Gulch Ridge the group 1s narrow and has
a north strike. Extending to the scuth it fans
out to a greater width and complexity and strikes
northwest. On the top of the east platesu, vhere
there are numerous outcrops, the rocks are com~
plicated by drag folding (sece map of east nlasteau).

On the east side of the plateau the rocks dip to
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‘the east and folds plunge to the north; on

the central part of the nlatesu the dip is

west and the nlunge north; and on the west

side, or Red Gulch Creek, the rocks divp east

and the structure plunges south. The structure
around the orebodlies follows this latter pattern.

Farther south from the plateau,.follow—
ing the Johnson Lake group across the shores of
the Lake and Into the mountains south of it,
the strike of quartzites vary widely. On the
edge of the Intruslive a large fold hes been
mapped that measures several hundreds of feet
across its limbs. In the first creek south of
the Lake, a wide argillite band is seen expand-
ing to the south end decreasing to the north.

These are but a few examples to bring
to the attentlon of the reader that the Johnson
Lake group has been deformed and folded to a
high degree.

Although folding in the Mine series is
not as readily =zpparent, neveftheless, there are
discordant strikes, evidences of folded structures,
and obvious folding in the orebodies and in the
rocks surrounding them (refer to the underground
sheets and the surface mavp of the two lenses).

A few localities in the Mine group will

serve as exsmples of deformaztion in the series.

The greanite gneiss has glreasdy been discussed.
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.Small drag folds bearing east-west have
weathered out lmmediately above the Falls,
but the schistosity in the rock 1is north.

On the footwall of the Five Foot veln lying
to the c¢nat of the two lenses, the chlorlte
schist is contorted. On an exposure of
quartz-biotite schist on the west side §f

Red Gulech Creek a feint lineation in the rock
strikes N. LL0° E., but the cleavage strikes
north. In Phoebe Creek a lerge fold was
visible on the wall at elevation 665 feet,
and the rock exposures in the Creelt varied
from N. 05° W. to N. h0® W, A folded quartz
vein striking east lies to the east of the
South Lens and similarly folded guartz veins
are found throughout the area (Illustration
No. 7). Although these quartz veins are clearly
younger than their host rock, they are still
indicative of a differentlial movement which
produces folding.

The cleavage or schiétosity in all the
rocks vary widely. In some cases 1t actually
follows the folded contacts of the different
rock units, but usually it is parallel to the
axial planes of the folds. Underground, where

- R
Cer acy

ye]

the manning was done in gre 2il, shearing
i > o 3 o

ocecurred parallel to thess axial pnlanes (Illus-

tration No. 5).




Shearing and schistoslty are more
highly developed in the Mine group of rocks,
since they are generally more incomvnetent
than the Johnscn Lake group. It is in this
rock group, therefore, that ore denosits are
likely to occur.

I suggest that the Mine series éf
rocks were folded at the same time as the
Johnson Lake group, although perhaps not to
the same degree. It is likely that the Mine
group, under continued pressure, folded, but
was more likely to shear through failure of
the rocks, and that the schistosity has been
superimposed on an already folded structure.

This does not in any way give a clue
to the over-all structure. There is a suggestion,
howsver, that the Johnson Lake group has been
folded Iin a tight syncline with its eastern 1imb
plunging to the south and its western limb plung-
ing to the north; the Mine group, which should
reveat to the east of the axié of the syncline,
has been taken away by the intrusion of the
diorite. Whether this is the case or not would
most easily be determined by further mapving to
the north across Lockaby Creek-~a valley almost
impossible to get into from Red Gulch Ridge.

The over-ell structure becomes further

obscured by the question of whether the drag




‘folds seen are, in fact, flowage folds. If
his were the case, the folds would pitech in
the ovposite direction from the major structure.

The manning was done on only a
reconnaissance bhasis. The rocks are exceed-
ingly comnlex in their structure, and there
is, gt present, no way of determining tﬁe
lerger picture without further detailed study;
but, even then, I doubt, with the outcrons =as
few and far between as they sre, that a delinlte
conclusion could be reached.

Therefore, no relationshio éan be found,
at this time, between the ore devosits &nd the
regional structure. The structural intervreta-
tion of the -two main lenses is only local in
scope and will be dealt with in the following

section.
IV. ORE DEPOSITS

A General Character and Situstion.

The relationship of the.two maln orebodies
at Ecstall River are best shown by the accompanying
isometric diagram. The average strike is N, 05° E,
and the dip about 80° E. The red color revrecsents
the North Lens, and mauve its henging wall stringers;

the limits of the North Lens are accurately shown




to scale, but the orebody has been arbitrarily

cut off at 500 feet sbove sea level whereas some
of its outerops lie at over 600 feet sbove sea
level. The South Lens is shown in orenge; it
extends f{arther to the south then drawn end its
depth 1s unlimited; however, the southward nlung-
Ing north ninch-out has been determined by‘diamond
drilling and structursl interpretation. Near the
surface the two lenses have a considerable overlan,
but with depth they become farther anart.

Other mineralization of interest includes
the Third outerop, a five-foot vein of massive
sulphides exvosed at the surface and to the east
of the two main lenses, and the Frlzzell outcrov.

The Third outecrop, lying near the headwaters
of Red Gulch Creek, showed up to 7 feet of sulphildes
exnosed at the surface. The outerop was dfilled
extensively within the capabilities of the small
X~ray drill end minerallzation nroved to be spotty
and Intermittent. However, it should be remembered
that drilling intersections were around 1000 feet
above sea level and the South Lens is known to extend
1000 feet below sca level. The depth-range for
mineralization In the shear zone has hardly been
explored therefore.

The five-foot vein was explored underground‘
with two drill holes, but only sericite shear and

disseminated pyrite were found. The shear at the

20




surface dies out to the north against the granite
gneiss which lies between it and the Forth Lens,
but continues to the south.

Small stringers of sulphides were found
throughout the area mapped; some, however, were
not associated with sericite schist. OFf particular
note is a 10 inch suluhide vein in sericité senist
located west of the South Lens. This same
mineralized shear is found in the 1arge bend in
the main adit and was picked up a2gain in Drill
Hole No. 60 drilled 500 feet south and downward
from the No. 1 Crosscut.

The Frizzell outecron was found, after a
great deal of difficulty, by W. Holyk near the
headwaters of Hamma Creek. The mineralization
was weak and erratic and the assays of the sample
taken were diseppolnting. The sulphides strike
northwest and the surrounding quartziteé strike
due east. This anomalous situation cénnot

adequately be explained.
B Metamorphics around North and South Lenses.,

The rocks adjacent to the two lenses include .
quartz~chlorite schists, chlorite-~-blotite schists,
with hornblende or garnet as accessory minerals,
highly hornblendliec schists, granite gneiss with
chlorite or blotite being the predominate mineral,

quartzites, argillite and sericite schist.

=




The granite gneiss lies off the hanging
wall of the two lenses. Other rocks are not
c¢aslly correlated through the mine for any great
distance. Quartzites predominate in the southern
end of the mine but gilve way to domlnantly chloritic
rock sround the North Lens. For greater detaill the
reader is referred to W. Holyk's underground map
and my underground sheets found in this revport.

Of gvecial interest is the so-called
crumoled chlorite schist. The name accurately
describes 1it. Sericite 1s sometimes highly develoned.
It 1ies on the henging wall side of the South Lens,
cuts between the two lenses and continues on the
footwall of the North Lens. At the surface the zone
is close to the North Lens, but undergrpund it bears
sharply away from and to the west of the North Lens.
Small zones of crumpled chlorite schist are develoned
locally elsewhere. These will be discussed under
the structure of the orebodies.,

The sericite schist is developed around the
two lenses, but is not always pfesent. he North
Lens sericite shear disavnpears with deoth snd to the
'south, but not northwards. The South Lens sericite
shear joins with the North Lens to the north and dies

out at 1ts most southerly end.
C. Mineralogy and Classification.

The sulphides at Ecstall include pyrite,




chalcooyrite, small amounts of sphalerite and
pyrrhotite, in a gangue of calcite, quartz and
sericite.

The highest copper values are confined to

the footwall of the North Lens (Illustration No. 10);

zine is largely found in the South Lens.

The sulphides occur as bands of equigranular
minerals ranging from coarse to extremely fine and
massive. The sulphides vroduce no gossan or cxidse,
other than a local stalining of rocks in the creeks,
and it weathers to a sand made up of sulphide
mineral crystals. Sulphides lying on the dump for
nearly twenty years show no slgn of oxidation.

The nature of the banding, which in some
places is contorted and folded, and the massiveness
of the sulphides, indicate that the deposit is a
replacement of a favorable rock. Bateman (1951)
lists the criteria for a replacement as follows:
(1) Unsupported nuelei (if the deposit is a

cavity filling then such residuals tend

to lie on the floor of the deposit).

(2) Bedding planes in alignment with thse
wall rock.

(3) Pre-exlisting rock structures that con-
tinue on either side of the orebdbody,
end especlally if they continue into
the ore.

The Ecstall deposit meets all these requirements,

but the last point iIs not so readily discernible

and exsmnles of this are not common.

no
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There is some evidence that the banded
sulvhides form apovhyses in the sericite schist,
thereby indicating thet the schist had been
"disvlaced" (Illustration Wo. li). This orocess,
as well as replacement, 13 mart of the ore

deposition.
D Structure.

1. North Lens.

The dominant structure in the Horth Lens
is a southward plunge with the axis migrating in
a southeast direction (Illustrations Nos. 8, 9, 10).
Small striations or undulations on shear walls, the
plunge of folds, and an 1sograd of the thickness of
the lens, and éf the copper values follow the same
southerly pettern (Illustrations Nos. 8, 9, 10).

Only the south end of the North Lens, which vnlunges
northward, is the exce?tion.

With regard to the striations and undulations
seen on shear walls, I do not regard these as indica-
tions of a dip-slip movement. For examvle, the crest
~of the undulations may plunge 80° S. measured in
the plane of the shear wall dipning east and strik-
ing north. Here the movement is not up and down
in the plane of the shear, but rather in a

direction at ripght sngles to the striations. Thesse

small folds are nroduced by rotational forces much




N’ like the making of ripple marks on a beach., When
the rotetional stresres become more wpronocunced,

folding, more particularly drag folding, results,

and thls is in evidence throughout the mine.

Folding is evident, especislly on the surface
of the deposit. Going across the North Lens the
waste bands reverse

te schist

I

c
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ser
Folds

themselves several times across the dewcsit.

are observed in the sericite schist on the hanging
in unreplaced

wall and footwall of the sulphides and
sheets).,

guartzite (surfzce map and underground
This unsystematic direction of folding lesds me to

postulate that the favorsble revleced host rock, or

gericitic rock, had doubled over on itself,
The bottoming of the North Lens is particularly

the lens contacted

perplexing. Drill holes under

neither mineralization nor shesring.
ose holes

The lens had

completely disappeared Ty which were blanks
have been plotted on semi-logarithmic paper (Illus-

3), the angle of hole div against

trations Nos. 1, 2,
the denth. None of the holes deviated more than 3° in
is a constant factor. Also plotted
ieill

gstrike sc that this
the ad

the Tock in

is

4%, 8 § el
striking schists,
: Az can be

st
with the curve for the dln of the hole.

seen from the gravhs, this is not the case.




Either the div or strike in the rocks
underneath the North Lens is changing markedly.
As elsewhere In the mine, thls is indicative of
disturbed or folded rocks.

The probable csuse of bottoming in the
North Lens is two-fold: first, the ore devosition
is dependent on the develovment of the saricite
schist; these shears zre zones of maximum stress
where rocks have aporoached flowage &and allowed
altering solution to mirrate; second, shearing is
regarded as the end product where the rocks could
no longer be deformed. Folding controlled and
caused the thickening in the North Lens, and
conversely, the lack of folding, shearing and
deformation has been resnonsible for the pinch-
out in the North Lens. .

It is my velief that just as shesring and
folding may reapvear slong the strike it can &lso
do so with denth. The North Lens could reopen
with depth and would most likely be found to the

southeast of the orebody.
2. South Lens,

The South Lens is regular in shape and

continuity, and roughly resembles a parallelogram

with its sides plunging 70° to the south. This is

conformable with the structure underground and on

the surface; stristions, undulations and folds




\or

geﬂerally plunge 70° southward, al though there
is a tendency for the angle to be steever at the
north end than at the south end.

Of particular note is the wide-scale fold-
Ing around the No. 2 Crosscut-the widest mart of
the South Lens. As in the case of the North Lens,
the folding has besn responsible for this éxnansion
in the lens.

Further on the matter of folding, drawings
of structures on the backs and walls cof the drift
strongly indicate highly disturbed strata, and in
the mid-vortion of the mine the pinching-out of
the guartzites to the north is evidence of tight
folding.

Small shears where there is a development
of gnarled and rolled-up quartz, pyrite and "creamy"
swirled chloritic rock might represent runture down
the axial vnlane of tight folds; in a few cases this
is very apvarent, but more usually the rock is so
textureless as to mzke any determinztion of the
linsation impcssible.

The crumpled chlorite schists might represent

‘this axial plane shearing; from the highly folded

and distorted nature of the large shear zone around
the No. 6 Crosscut, one can observe the limbs of

hearing (Illustration HWo. 5

folds sliced off by the s

snd underground shcets).
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3. Summary.

Mapping of the two lenses on a scale of
30 feet to the Inch shows that all the rocks~thé
wall rocls gnd sericite schiétmﬁnd the masslve
pyrilte ore are greatly disturbed. Rock units are
difficult to trace through. The crumpled chlorite
schists appear to represent bresking slong the
axial plane of folds and might be due to a different
structural phenomenon from the 3ericite shears
which are lsrgely an alteration product. The
sericite is folded in the seme manner as unaltered
rocks.,.

The juxtsposition of the two lenses is
regarded as fortultous, élthough the three altera-
tion zones-North Lens, South Lens, and the South-
western shear with small mineralizatiocn-have an en
echelon pattern which may indicate a greater over-

211 structural pattern not yet perceived.
E, Comparison with Other Deposits.

A search through the geologic literature for

pyrite replacement devosits was not too fruitful.

Such devosits have not, in the past, bheen economic
in North America, but in Eurove some revorts have

been written on such ores, especially those in Sweden.

Per Geijer (192L) has summarized the Swedish
pyrlte replacement denosits. The orebodles were
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formed during an epoch of folding and are a
replacement in pronounced schistose layers in
steenly inclined formations and fissure zones.
The minerals formed by revlacement show
schistosity by crystallization znd pronounced
banding. Folding in the orebodies and pre-
mineralization folding in the host rock caﬁ be
seen; the folding continued until gradusal
solidificetion made the mass rigid. There are
vlaces where anticlinsl and synclingl structures
have controlled the form of the orebodies which
generally follow the pitch of the folds.

George Hanson (1920) compared the pyrite
devosits in metamorphic rocks in Northern
Manitoba, Weedon, Stratford and Capelton in
Quebec, and Kyshtin, Russia. The degree of
schistosity is of primary importance in determin-
ing the size of the orebodies which are generally
parallel to the country rock. Ore was formed
after the development of schistosity end the degree
of foliation determines their size.

Batemsn (1951), in sveaking of renlacement

type devosits, states that "the chemical character

of the host rock alone may be the controlling
factor in loczlizing ore, but the structural
feetures generally operste in conjunction with

other factors ..... Pitching folds and dreg folds

2%,




have been imvwortant in localizing ore in many
places."

The Boliden devosit (Odmsn, 19L1) in
northern Sweden 1s particularly interesting; to
me, it closely resembles the deposit at Eestall
River.

In this case the bedrock is Pre-Cambrian
in age and consists of vphyllites, greywackes and
greenstones. Granite has been intruded and lies
south of the mine. The rocks are strongly folded
and strike east-west and din steenly south. There
are two orebodies 600 meters long and maximum LO
meters wide and are en echelon nosition and over-
lap to the right. There are three tyvnes of ore.

A drag fold lies between the contact of the sedi-
ments and volecanics. The structure is caused by
shearing stresses, and the axis of the fold
pitches 50°-60° E,

In the drag fold the stress formed suitable
chammelways for ascending hydrothermal solutions
wnich altered the volcanic rocké, and resulted in
their sericitization. Further shearing along
"glteration zones produced a schisted rock which
wes replaced by ore solutions. Alteration con-
tinued after ore emplacement. The pitch of the
ore follows the axis of the drag fold. TFolding
in the sericite schist probsbly formed by local

movement during the mise en nlace of the ores.

(U]
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Bahding In the ores does not always correspond
to the folistion in the schists and often forms
apophyses.

The Melanas deposits in Sweden (Gavelin,

1939) occur in the same age and type of rocks.

A1l heve been intensely folded and reglonal
metamorvhism and shearing hesve 2ltered the.rock

so that often the original texture is indiscernible.
The ores are replecements of sericitic schists and
consist of vpyrite, pﬁrrhotite with chalconyrite,
galena and sphalerite. The ores are contorted and
folded with the schists, and the shave conforms to,
and is controlled by, the degree of folding. Gavelin
alludes to an over-2l]ll structure, but he stetes

that the lack of outecrops in the region makes its
identification impossible.

Further research in the literature would
undoubtedly produce more exemples similar to thosse
outlined, and to the numerous vyrite deposits not
herein described. I have visited many vyrite
prospects and nearly all conform to the same pattern.
Replacement devposits invariably occur in folded
‘metamorovhics along zones of alterstion; the shawne,
size, and control of the orebodies are determined by
the folding, and its structural attitude in space.

The point is made, therefore, that all the
evidence at Ecstall River indicates that the devcsits

there are similar, and that their geologic and




structural history conform, in essence, to the

general pattern of oyrite replacement devosits.
V. CONCLUSIONS

A, Geologic and Structural Fesatures.

1. All the metamorphic rocks in the roof
nendant have been folded. Metamorohism and
structural deformation were contempvoraneous. The
marginal gneisses, becsuse of their oroximlty to
the batholiths, are more contorted. The swelling
of the granite gneiss In the headwaters of Red
Gulch Creek is probzbly due to folding.

2. Shear zones develoned in areas of high
pressure; the regional schistosity and cleavage are
parallel to the axial planes of the structures.

3. Shear breaks vrovided suitzble chennels
for hydrothermal solutions; the rocks were thereby
altered to sericite.

li. The ore solutions migrated through the

same zones and both "replaced" and "displaced" the

sericitic favorable host rock.

5. Folding and sericitization continued

until the sulphide mass was too rigid.




B. Ore Controls.

1. ©Shear zones are confined to the Mine
group of rocks; other ore deposits are, therefore,
likely to be found wlth the assoclation of these
two features.

2. Folding has controlled the size 'end
shane of the North Lens, and, to a lesser extent,
the South Lens.

3. The juxtaposition of the granite gneiss
possibly caused the doubling uv of the North Lens
and the thickenling in the South Lens. It is not
a controlling factor in the devosition of ore,
but merely over the shave of the orebodles.

h. A determination of the over-asll
structure should yield a further control over the
location of the orebodies much in the same manner
as the other nyritic revlacement denosits which

have been descrlbed in the revort.
C. Practical Applications.

1. Since the shape of the North Lens has
been determined by tha‘folding, those forces which

caused its pinching-out with depth may reopen the

@

lens with depth. This would have to be accompanied
by shearing and the develovpment of sericite. The
structure of the MNorth Lens is plunging 70° at

about S. h0° E., and any new orebody would lie

along this direction.




2. The South Lens should continue
farther in depth. However, the folding about
the No. 2 Crosscut could either thicken the
lens or reduce 1% in width.

3. The Third outcrop 1ls favorably
located along a shear and near the granite
gneiss (if this is a control), and an oreb5dy
could develop along the strike znd with devoth.

L. The shear to the southwsst of the
South Lens is well developed with depth and
could show minerallization either slong the
strlke or down the dip.

E. This makes the flat ground between
Red Gulch and the Ecstall River south of the
mine a favorable prospecting area. It is not
felt that the South Lens will continue southwards
at 1ts present levels. Rather the lens will
continuie its vlunge In the southeasterly

direction and will be at greater denth.
D. General Considerations.

The underground workings have been fully
‘utilized both in diamond drilling and in maovping
the geology. If the orebodies are to be extended
in depth, the workings will have to be further
developed for there 1s no longer any vractical way
to drill desper from the vresent locations. Most

of the underground geology lies =2long the main




adit-which doss not give much of a croess
section-and the crosscuts which give an
average section of about 60 feet. The
geology is extremely limited in scove
therefore.

When the underground workings are
extended, the utmest practicability should.
be used for the mining of the ore, the
situation of future drill hole stations for
deep drilling, and for the use of the
geologist, in that order.

No further geologic work is recommended
until the mine comes into operation. At that
time, &as the workings are extsended, it would
be practical to work in further detail on the

surface and underground geology.

35.
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ECSTALL MINE
lsoMETRIC PLock DIAGRAM
NozTH & Soutn LENSES
ScALE :[*=100"

NB. Upper bleck level is 500’ elevation ; lower
hlock level s ~100'el. Norfh arrow =coord. 7500 E
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This reference scale bar
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original image. It will
scale at the same rate
as the image, therefore it
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for the original size.
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This rspord cnd enclosed maps summarize the resulis
of the zzological investigsiions of ths Zeatsll Rivar Hine arsa,
Prines Rupers, B, G., ¢srried oubt during ths summer of 19;2.

The uliizmie objective of thia geologlesl gregrss:m
was §0 ex%f;ml the knovwa org bodlas and o aid in the seareh fop
nav ors bodliss. RBsziona) snd detalilad goologicenl mapring wers
theretors undertsksn $0 determing the sirneiural conirols of
the ors. Onee thess conircls are csieblished, similar s5%rud-
taral condllong can be soush$ for elssvhere ia tho area and:
tharshy nar=ocw the tarzed ‘?’er 269 Ors bodies a3 well as aid ina
tha extsnsicn of the Inowa bodiaa,.

e gsn}..,giﬁal work has been carried ouf by a nmunmber
of iu-ii-ﬂ duala, The ulk of tha raconnainsenca zssolozy (1000Y
$o the ineh reglonal nayn), the losal gzology of the zind area
{300 %o She inen =2p), &nd the underz-ound geolosy wWAS undere
Saksn by the ~:‘.c§.t$r. e, I 12;_& Dougias undsriook the detailsd.
geology of thes surface alomg Red Guleh Creek in tha vieinidy of
the north and souinr lensseg, 2s wsll as part of the regional =nd
undsyrground gselogy. The r:aiammd drilling programss was 1aid ocut
and supervissd by zsqs S. ®,.E, Yasoen, B, D, Hollison, snd Hs
Douglas, 1lassrs. D. Lowrls and D, Tobsier slded in tha reglonal
mapping sad ia ths drill hole logzing,.

The regicnal mapping (1000 $o the inch) vam nsda o
tovogrophie maps preparsd from serlal thotographa by Fsirchild
igrial Surveys, Ins, Desitions were ’i;:-}ai by »Q*;:g'a;,hy and
anarnld slavatlions. :

Ths locel geology of the ning arsa wés mado on 2 base
Lopograchle nmap prssarsd by 2.2, W3son {1937) and positions were
ixad by ‘.:mroid, :

d1%h the ezwg%mn of the east pladesu the xoaks axs
gen ral‘:; ghacursd by overburdsn., Hock culcrops ars limiied,
b—:aing arzely contiaed $0 oresk ravizes sad mountain ridgsa,
a:_:it vhis handizap, a fair degrse of coxrelaticn of rock units
&n o achiaved,

The orobism of rook sorvelation 1a graaﬂy faa&lf"'"wd
by siercosconio sxa: a.iﬁaﬁsn of the zerisl photogragha, Linzamsnts
attributsd to bac;cli}.é or lithelozis varlations ars prominent. The
northescuth Yrend of the rocks oi’ the mins arsa, a3 well as ths
nozti-sast trond of the Johnaca Lake arga &re clsarly visibls in
the rhotegrapas,




The resuliz of Mir, Douglas? work and his intarnrstatisns
ars rressniad in a8 ssrxarais rspord. Hsw crvsg ssoitlions of ths
ors bedizas in the 1izhE of thia season?s diamond drilling pro-
grammd 8rs 2lso prasented In hias rspozd,

The Interpreistions of the goology, sirusiurs, ore A
sontrels, and the rocommendations for lurther nork prosznisd horvc-
in sre the responsibility of the writsr, The ideas may ba 0%
varisnes with thoss sndertmined by othaer invesiizatora in the
@s% and ez3la durisg he present Flald ssasone Thess ldeas,
howaver, ars preszenisd for the rsecord, being based upon the
writer?s intarprotatlons of the geologiesl faciaz. '

GETAAL CICLOGY

Introducsiory Siatemend

The roeks 9 the Seatall Hiver ilng arsa censiasi of
8 highly mstamorohesed complex balisved 19 bs originally domine
snily sodimenisry in origin, This complesx is approxizasely &
miles wide, has a dominant northescuth siyike, and is beunded
to tha oast and wvest Dy grenisie roelks of tha Coast Rangs batho-
1ith, “Ths sadimentary coaplsy has been itracsd to the norih as o
£33 o3 Rad Culch Bldze apd to the south o9 far a3 F3lan Srotk.
Altheouzh no% sxenined, the complex exianda both to the north znd
souti ©Ff the map lizd3s stated above. :

Tais complax is rezarded 239 2 roof vendant in the cosay
anga batholith, Homsver, 1% moy vwory wll bo considersd $o be
agpha of ssdinsntary r&ok3 extending o an unknosn depth and

g by

Lounied to the cush and wess by very lorgs sill-like bodlss of
graniilies beloaging 1o tho maia ceasd rangs batiolith,

2azional Ceolony

The ook forpaticns of the ared have bsen dlvidsd indo
w0 saries: the ilne sarles, vnd the Johnson lake asriss. This

flvision $3 boaszaed vwpon 1itholizliesl difforaness &3 well oo strue~
Tuval reasens vhich will bacong gvidsnd in sscoticns which folilovw,.

A suzssmry oF the yook formatiocons of both sayries is shom
in Tadle l. Doseripticns of Took types ars rrasentsd in Appendiz A,
The divisiog of tha ¢wo seriss liss approxirsisly along
a iins striking ¥ 15°7 throush the junciion of Johnson Oreak and
tha Zosiall River {see B8p l,). The rooks to She vost of ihis
1ine con%aina the knowa masaive sulphids deposita 2nd are rolfarse
0 a3 tha iine ssriea, Ths rooks esst of thia line ars eallad
the Johnson Laks ssyiss,
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The above complex as been intrudad by a varisity of
ipngous roeks generally btesie in eonmposition Lui csnging 0 morae
acidis types, Theas inirusions gsnerally occur 28 a seriss of
sill-like bodles parallel to the bedding planss of tha sedlnsnie,
A number of leaprophyrs dykes cubting scross the sediments are
3lso present,.

. Ths igneous rosks observed and msypped in the area under
discussion ays showa in Tebls 2. Deseriptions and diseussion of
the lzneous rocks appesr in Apreundix B,

The souplax has besn highly msiaxorphosed impartiing to
the 108kxs 8 regionsl schistesity, foliation, or cleavasge parallsl
to the orizinel bedding, Sseondary chiorits is shundanily de-
valoped througheud the complex and Inmparis 0 the rocks a doxinand
gresg oolour of variable intensity. iha domizand sreen ccolcour has
basn responsidblae for the tera "greonsiones® whleh has been appiied
t9 the complex in the pesi, Ths tarxm "gresnsions” should be rge-
stricted to rocks of voleanis orizin having a2 compositlen rengln
from hugalsie o andesitie, Rocks of dafinite volesnig oxigin -
{aparts frem the possiblilisy of tuifosesus sedinents) hava nok bes
obgarved in ths srea, aud henes Durthsyr use of the Yorm 7grseil-
stone® as a8 rosk unid in regicnsl mapping is discouraged,

A1) of ths roeks sith the exsepiion of the intrusivea
have 8 wall bended ajprearsnces and Inelnds beds of obvicus sadi-
mentary oriagin such asg quardzites, argillilss, and linmgsionas.
Doth the Johnson Lake snd Hine series ars therefors bollevad %o
ba dominantly ssdinentsry 1ocks,

The distridvultioca of the rock typea 1s shown 1a XHad 1.
Reosk units indlcaiasd are thoss actusily obserxved, 7Tho doiiasd
1inas indicate ithe yrojesilon and corrsliation of the FTormations
8a Inferzed {rom the wriler’s cohservations and from exsminaiion
0f the lin=awents appsaring in the faxrial photograzha,

STEGCTURAL  GROLOGY

e

Degional Strugiures

Tro general siTustural atiitudes 8rs dominanis The
rogka of theo Mins ssxios have an oversll ncethescuth stirike
dipnping steaply t9 tha casi, 'The roeks ol the Johnson Lakd
sa3ics have a genarsl northwesd sivike and Glp steanly to the cast,.

The roeks of these ivwo ssrles also differ Lithologiealll
Sz Teble l.)e Varistisa of chlorite sohisits with interbads of
quardziies, arzillites, and limestcnes cosprise the ilns saries,
Cn tha otheyr hand, ths rosks of the Jobnson Laks scriss usrs chieily
thin bended to masslive quartzites, grsywackes, and argilliiss, 0F
greatest significence i the fact (hat chlorits schisss sush as are
Tourd in the Yine sariss are sbsent in the Johnson Laks series,




Siloxly Intrusios horadiand
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B

2 %9 21113 sxra n2s361n% i tha formey
azd abun &ms in thy J1as% 2

&

A posisivs oxplanation oF the $yo Josinand sirneinzal -
astisudas 13 nod availadls @l prssend. The idsa of a major o214
vith iis apax poiniisg %o the norih and having a nsevly vertical
Zol1d axis is mgﬁ,w*‘&d bud i3 not borng ou% by gsological Iaeta.
Indead, therss i1z scse ovidancs €0 suppors Jﬁ?} Toid, In Gﬂ?ﬁi}%
Srask thdin banded guerdzilss sxiend up o 3007 @iﬁvdbi{}-ﬁ a% whizh
33a% oa 3“5;1113;, & ‘*ml...,mx 13 cnspuniersd, Both the cuarizites

*

3reillites havs & northarly s%krils and ssasp sastara dln.
Srall drag folda arg mmerous in the “t;s:fi':ai‘aass sluazs 59*’ o tha
zoush, axg drag foldsd beda are 9f7=3% Irom Zast o ¥2si oG-
cewding 4o the msi‘l, '

A g

o
18
b
%

A% 15007 el, an argiliile horizen sizikes Hid, and dipa

s’;asg;l':z Lo #2, Drzg fnlds in ths quariziiss above whe e

2111i%e -lunzs 35° o the nortl 2nd Indiszste on oprosits diresiion
sanse eT movemand 0 ihe 5;3.1‘:.5""' 5183 of icwsy 2lsyastions,

Tt g0uld Jolls deratiors of ths obrand
shanse of sitiitnde és.mi i3 g &abd% y"ifﬁu a = zjf:g Z33d may wEiag
haers wish the apsx of the Lald sm‘”;;_ig-, to ihe nox &5 havizng aan
axial plans shriudisg obous ¥ 15° ¥ and 34o7ing atseply %o ths
aam%,

A projeeiion of a8 sheoretlsal azial plans $o W3
north ouss asToss the caat platsau, Hossver, mapping of Sais
niafssn has f2ilsd o indfonte thad sush a fold is Tresenss

Ké g meh a zajor f£0id oxisiad, then tha ehl&ﬁ*a sehiats
0% the Xlaas sariss ghi-::h anpaad® 14009 gszar ai‘ thas axial plun
should be rarsaltsd O tha eazk, HowavseP, oud **1:23.31*3, “r;;wag zReks™
a: ‘aisﬁga ond assceiated inirusive hos ma,,.;:‘uj.wa gongiaue for 4.
zhickness of 7309 50 tha c2s% and ahloaplile gseniaids atm ew’xd;::*:zly
3’5@7@9 :

The powsibilisy of 2 rajer Told thus Sprears uniemdla,

Iapping by LosTis and Yeboiam on -:;:39 eas% platssy showsd
tha prassnes of a z::w.a; of sShespis :aec::mwm ed by zouss zz:-f.c:.zg &3
awﬁmda hordizen 2% "E.mﬁ? slaeyation. ooz lding of beds; an
AiT2aransay of sﬁim By oo moh a3 a?.z;ﬂ ua'"e obsarved o eithsy
zida of the shear :‘“*‘“'?&“*:3?, the eond isn of such 2 shead
has nol hzen Qz,a%:ﬂmi in Gayna® 4o ""*8;“: ».*:15**3 ﬁmxﬂ.:,hﬁms cuiarops
soturs Faxthermore, tha geneyal aty H‘uaﬂs of the formilong onn
it }:3,5-;;* 5ids of tha obhssryed shsyy og *‘**a eagh ad.,z“*"«-su args varailel,

It z3ams thsn thaei a shssr 29n3 Ly :f.*.:sa £ scamst asocouwst For tha
U9 Zansral ::—“r-;:sg.::ﬁﬁ%s of the iing &3 .,;Qz,ﬁﬂm i.{i;’::ﬂ‘ sazisz.

o8 of f“ﬁr‘.:?;;? tesg on 124 Gulash

Sonsidaration of th aro
a8 8 gonsd 31 attiteds of I 1359 F.

: 9 cub
»ldze and the caad pladesu indiead




Py

Tha Yzraysucke® schists of 34 Culsh »idze strike ¥ 10-15° 4

and ars correlaisd wiih the “"greywaeks? schisis of Johunsoa 12ka
azsa vhers they striie H 459 J. Thers thusopresrs to ba A
‘pentla suing from norsh £O vorihyesnt, ‘Thig frand, bowsysr, is
a0 presends in the =lno series vhers the Saeral sciriks is narthe
couia, :

A primary sedimonisry process ray secouwnt o the dige.
he

crapansgy bobween ths adtitudas of the tF0 seriss, Ths pedinents
of tha lipa seriss may hevs o23x1zi52117 baen donositad In 4 sedl-

£

swtary taain ylelalng the arzillites, linegionss, guardziiss,
a2pd ¢caloTids sehists wnich a&ra probadbly elanmoronosed equivalanis
of Impurs chalsa. Subssouent tiliing of ¢his baaia with conilne
uad dapositlion resulted In the Johnzon Lakas sedizenia being
doposiied at varying anglas relasi o the Hing ssrisz. ILater
t3i1%ing acszociatod wlth fhe Iantrusions of the coast rangs batho-
1izh socounted for the prasand n2serly vortlcel aitituvdes of ihe
79 sariass, .

The Fzzicnal airushurs sssns 52 rasolvs (o tuo ssries
of sadlimenta cach o whis 3%5 of 2 confor:abie suscosszion
of sedimentary rock3z. Tho litholegical diiffavencas batwsen ¢the
two sorlss a3 amphasized abovo 24d support to sush a sirushural-
intorrratation, The vonformedbls suscassion of cach of tha saries
iz indiocated by the gsaersl roglonal asrila of tha sadinenis,
tha coniinuation of individuasl form=silona along sirike, ag w21l
a3 ths non ropeiizion of strada whish would ogeur i any icoe
glinsl rolding wars nresént, .

Foldss  7ith the oxseption of & pessible nsjor fold msniionsd
icz *
b4 -

shove, Tolding a8 2loosd ontlirely restricied o nlnor
drag folds, 7Thay {%iding is of nince Inpoxtance ia indicnted by
tha extension of indivicdus) ornmotlions olong strile sz well oa
the laglk of any covldence in ths aerial rhotogravha vhers siruge
Tural iinsanents ars pronounsad in a H-3 dirscetion in the ilng -
series snd a H-3 dizseiion of the Johnsen iLaks soxies, '

d a
o

A fairly loxge open fold, having a veriticel azisl pimna

and axis nlunging 70% ¢0 the north, has baen obzaerved on tha ridze
south of Jschnsen Iake, The southera exsepnsions of the folded
52ds3 hove no% beszn ezanined bul i¥ aprearsd from disitant fiald
obsarvailiong Thay the quarizlis bLeds whieh are foldad to the sash,

swing, ond again conkione %o ¢he 5.3

¥nor drag folding whoxe Deds have boen oflsst by as
raich &3 ten feet tul more comsonly by sseveral fpet o loss ar
nosh gcoomon in the thin bsnded guarizitea, Drag foldling is
usually more promineut nsayr Intmmsiys zas3szes and cocasiomlly
aicng zhesy zZonsg, Draginlds obssrysd in tha nine area gsnevrsily
nlunzy §0-70° to the scuth, Hos3 of tha dreg folda of the Johnzon
Laka saries plunge sizsply to tha north.




Te

Coposing *:ﬂa?a::.ans dirseilons hsva bssn observad on dArag

Tolds zolrg aoross vika of ths ssdinentsa,. Iszavar, 1t vas no%
pozsidla I ca::“:::szla.,a thssa f:?s Tolds o 3 razic ssruciurs
such 23 Iisoclinel folding, A& :"anz'z.nwd above, tho cond iﬁnﬁuiua
o2 Tormationa along stpik “a the m:ﬂ::rarca 0% 13_,..1;1@"3 reas

sz, =nd the aon rapst 1fion of strata pieecluds the sai“*i'.iit}'
ox %acﬁ izal vldinz. The arsa hsa, "‘D%ﬂ'f\'%r a a‘m}rd 1z} »
gazblsnda to przzlions hsving undsrgonsg aﬁ}ﬁliﬁ-&l folding.

‘)l

SEP Uanosl

e
-

Zuperinpossd upon ths ragional sehistoslisy snd ols 3*‘:&3:‘9
ers zones of Tissila, sexriciiic zchis3e, zonss of hlzhly Foliatsd
saloritay szohis es, & 8 gomdizatlon o Loih, Those zonss ’**‘e
intzrozel aﬁ, as ll 238 havs beoen in the pesi by oshar inveshlw
gaiers, to La J:;. > zZones.

Disssminated “?m...a normalily occurs in the shesrs in
axcunts %mvmlly ss thon 2,-2 p ala £roen """ri"*caii's {a

chromium snriched v 3 01 the waita =ica, uscoviis) "3
fmqaa 51y 1\“{35@35’ 3 locally impazis 8 zresaish *-Lm o ths
roeX3 sonavned ::35:-1:;:*!::4 copper 3t2in, e sericite s**“‘ *";a:*-

osits are tsllisved o be hydrothermal f‘lﬁamzi,,-.ns of pre-~3xlising
'..:-."":"'f»:s,. :

The shear nones vary from several foet © mors than a
hundred fo9% in ﬁ,‘.mh. f notabls ui mhs ""““?3 the Red Culceh,
ilinia 3?..1;’-:{@, and Ied Blul? shear zones whsrs cuberors in cugess
of 104V widtha have basn Cohzayved, 'f“:za a%}s*a:* mog ara ‘ﬁ“'%g
.‘L“B_‘%,—,Sp-’.’eﬁ}.fs zonas and olte stand up In yolief rolaiiva to th
adjoining xoeks

Mg notablea cheracierisiia a;?.' the shear zZonss i3 thaliy
goxmen loecslizeil on al ong arg 1li<e horirzong. s the sheax
zores of Aed Culsa Groak, the j%4 tuborop shear, :al}_ai:*'—zs Sreck
hosy, & shaar zones obasrved In Allalirs Oresk, end others ars
cpelized &long orgilliis hoxizous, The shears may dbs within, .
nesr, or a2long the walls of the arziilits beds, Tt would anpear
$hat She argliifiten have Dhaon a relatively weak nazhary of {hs
ToSkS c‘zmimﬁ; ﬁs:‘amaim aud have sazved as a trm:s of shearis

Tha shear zoues, how igvor, 529 nob entirsly nor nesse
2 Ti“ ’101*::,.4&:‘;3. fiotadble oxceptions
nnersoa (resX chesr zpd its {:.'3 Lm‘%;%;-»

L P54 e ‘1
g P S (4] s ﬁ_. vt o 5

wors conth of the Bostell 2iver and £he nozthera exztsad on of

R o ST h | % s

;5 :ﬂ I \.‘t:,.!:-,q Sh }x——rg

N

It has nod bean psssﬁnlﬁ %0 daternine tha asgunt of

gispiscerand 2long the shear z zms begeusa ol the gonaral
areileiion ‘:fF":.‘::?"EE“& the zhear zenes end bedding of *ha ssdinments.
Distinetive horizon mariksyrs %0 ind :L—.,a-,,sa tna relative diszlincemmnd
are tharafore looxing,
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It 13 To1% %au tha displasenan® has nob basn very
gvand, Shaar "anss o%sn hooome Taalior alsng asrize. Tor
instanse, tha Red Onlch shsaxr e2n ba Iraead slong its noxthary
extonsion io ths wass plaiesu 10 2500% 2l, jidihs up to 1347

or nere oudorop aloog 5. s pxitsnsion ?}ha“ﬂ:s a% 25007 s31l. tho

e

shear 15 resolyed into two zonsa of serleisie soniss 3! end

1? wida, ‘,1::3.3.33'}.}', tha Zod Blus? ‘*heza.f. carmet Lo Traced along
tha =28a% piftoaus ‘ﬂﬁwsvaﬂ, orarburdsn obsfuras mosé of sh

’

Toaks An thim s r&g, Tha 3743 eIy shi2ar 2lso aprpsars o ysalken
ij,\.”’"""aa i% A .a..r ﬁg

A1 suristicona glong O2d CGulch shear in tha ““lii‘ua vicinity
plunga steaply to the souih, J*:.ria‘isﬂs in ths 2lalra CrasX

shear ars varticsl op viungs shesply o %he norxth, Trers is
-::;ma ev* denie@ sueh 28 dragfolds snd slickensided surieces thas

zing *-'a?l b has #oved uD ri,la ti“‘a 2o the o *—:,33,,3. on tha
..i:a Creak 2nd 8sd Gulch shsars., Thess %::i:a lops, however,

i'ﬁf reflaad only tha mead rscant mﬁ?‘aﬁ%ﬁ* 2a

it may b statod a‘z this poind, end thia will ©
svidens froam siscussion of thas Yorth lzmns shsar, thas ih
zone o2y nos bs continuous ’31“3 depthe IT much 13 the of sa,
then tha shes) zZones may heve nars ©F the paturs of 4i1l2tisn
rather thsn ¢omponendal movament.
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2 body of “granite” grsisa &::‘:f::.la a‘_‘.;r\g tho hsrpzing we

s1ds 2% the pyrite leonses and ozn b2 traged r_u::azz; tha eassara

siomm of Fed Culch oresX fro:s Zear tha mins goopsiie to & poind
stk of the noxila lonz, The "graniita® gnaiss dees not cutoerwd

zloang tha same **«o“.zrsn rorth of this —osition, Horaver, savarsl

fecet o tha gasisy wars cobssrvsd slong ihe sanme Tordzon i:z tha

sora of :Zi:&_-t::oy D.0.H, 722 vhoud 500! norsh of the north laoms.,

v

The sghasr Zotes of the north snd soudh lena sppedr i
gpalessa ia tho vicinily of the north iens ¢n the surfzes, A
gontianaition of 2hls sheapr zons gan L9 irdsed by oceasionsi ocul-
Srors slong the »osisra slopes of Zed Culdr CresX 0 Hhe usss
platami,

The 374 outaroy pyrite body ozours @l w;n; 2 382 Zond
whish iz tumm locaiized near $he Pootwall of on srgillite horizon
aend cuis thw“gh guartzigia ?%.aa auardz chlariis sechis%az. hals
erzillits harizon w,:& agsoalistad zZors 3 of sariciis se 113"' gxhand
aouth a2liong the casiarm slops of Zsd Guleh Cresk snd ors aoprodd-

atz&l; 32?‘* sira *,3.'*:"3"*}:31*414.3? gbove aa3d sony of the Kins
Torma "f:f.., This shesy ean bo troaced | 3' DHEAB w:z:.ﬂ 0 wharong o
ths north 28 P22 az Hed (uleh Aldre. ™o *‘1““:3.,_..._ horizon thins
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nroeeading norih aae’! attzsinicg widiha up Lo 750%, A3 molorsncs
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the fabulay norih-south formatlomscobservad u,}.mm:w Ny in tho arsa
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Inelusiond of unrenlocad ook aTy raEre ba r:g 108G
auimen near the ualla of the orabedy. The inzlusiony whsra
ohsarvad conalss a;;zscn‘i:ially of Klaily fiszila "miui*’a
Sphiand ond o ‘a balis7ed Lo ba unzerliesd »oriiong of the

sorizisie sehists of the zhosx zZonsg, Ths ualls ars gensrally
i‘ai::}.}; shurply defined end gouzd i1a absent.

Fosudomorths of orizinal foliation ere cocaslorally
proninand in the rm2asivs -:,'r.’.‘:. and a@spaela 1”* *—3"&::. ";':::3
suriase exposures of the north Isnz, This O oliasion s exhl-
piszd by somevhael coarser pysinsd pyrite, & hi:‘*”zar prosoriic
of zonzua (quarsz) ¢ slong maITed Zones, o ‘r.a '::::ﬂn highl;
zﬂifwﬁé or axwdéed rlanss ccogsentmisitad on the waathara s gurifaca,

Shsay Fonos of Vad

This davotad o

This aagtion i3 smovs doteilad discuasions
of $he gha8 Ton ra.s anTaarn ng in Req Suleh Crosi, It iz foi%
Zhei Sas nature of tho shaars is f.:rx,;,‘.";:?.w" in the vndersiind.
ing of the opuorreonsg agy wall as tha ghepa of both the north
sxd zouti luonsea,

TT mey bo mid 2t tha culoed that thsss shoar zoras
ars no% & s3lnpls zonse of shsaring r,ﬁ conaiss ©f 4 separate
shaara uwhich appear in &lITzrsn$ horirzons snd which eppesr
tn, o a9 é1ls ocu$ slong thalz porth outz extraribies,
Thore 13 sliso soms swilenes to suzzess a% the north 1;;1:-:-3
gheay msy heve besa orizinally a-subsidiary oFf the souik lena
shear ¢oalescing ot a rositlcn nsar ¢, wub 8bove, the prossnd
erosion surfses o2 Be2d (ulch Jreel,

Tho south lans shedr zom TR ab oubarops saversl bundss
f28% nordlk of ths e3ved in adlt 350V porth o»F ths mine cinp=-
sita, The shear souw, ccasglsding o Tisslle ssricize s2hilss
Tollows an :arsr.;}.}..,‘. ?zariz.:a seyarsl Toed wide, which can te
tracad & s tha old Dunamuiy Tunnelo ’;‘i‘aa sTgilliis
deas mt I‘-”EW& ho <‘:1a noxth tut ths shear zone, however,
condinuss noriiwerd and ordssss Red Gulch Croelk balow the
falls,

: a9 shpar z2n2 of itho north iong Tirst aopsars on tha
gaTfIce 85 3 narroT Zons of sariciie schlst tenaring to tha
ssuth 2% 3 point 200% below the f2lls and abous 157 oast of
tha zeath lans ghaay {e.T. undsarzround disisncs o 50 £3a%
s-ta;‘rﬂ“;fi:lg fig $vo :l:w*")e Tha norix lons zhaesy pamallels
tha scuth sheay end Loth exiend under tha ovarburdsan to the
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Lzain the north shaa“ hss not been observed im D.D.HTS 24 a2nd
26 at its rorthward projection, 3imilerly the shear hes not

bean delze ed in “ D.h‘s 51, 52 and 53 drilied to interssct the

downuward projeciicn of the north lana abond 300* below thae =2dis
1avel.

. In wvisw of this the north lsns3 shear eppsars %o dba @
lons shaped zone having a dismetar of approximatsly 10007 with
its urpst surface cxta'ﬁing arovs the present ercosion surfacs of
Red Gulch Cresk . Thars 18 also some evideaca to Indlcate thad
the norin shear 8y havd becn a °ubqiﬁia'?'ﬁf'ths south uhaer,
the two coalaescing ebove tha present erosion surface,

splacerend hasg izken
g novemsnt has been
aan pushe’ ou;?ard bath

t0 the eas * and west as ap: ing ig,. i
movanend :ay ﬂccount for the large drag fc¢lds saen on *he Lasx
w#2ll of tha north lens,

Ta north, south, and Jownward continuation of the
north pyrive lens is orimsrily dependent upon the continuasticn
of the shear zon3s vather than being a funcid on of the drag folds,
Tha shsar Zons beocomes acn~existent in these direciions arnd thia
is atitended by the nomn centinuance of the pyrite body. The 4drag
folds 2rs inportant, however, in deiarminling the shers of the
T3 body.

A third zone of sericiie schist occurs ?53' east of
Red Culeh ufeek. This shear, which is parallel to the sedimenis,
con be sraced on the cast slope from a }Diﬂt BbO? sout of the
Dunsmir u"ﬁael tc 2 position dua east of the f2lls. It follows
sn ar~1111+3 horizen for 500% in the southemm end, The shes
zone narrows and pinches ouf at sozs position on ths inaccesasible
bluiis sast of ths falls and is not Observed 2007 $o the ﬂ=rth
vhare conbtlimuous outerops exist, A lentvicular bedy of pyritve up
to 5t wids snd 20% long outcrops in this shsar eash of tha falls.
“Granlua“ gaelss, highly altersd by seconardy guartz, Toras ths
Pootwall of this shaar zore along a porid on of its expossd lergih.
Tha shesar Jaqa is obssrved in ‘,‘,Z. #36 bul contains only disssm-

inased npyrite.

A mns of sericits schist is ohasrved on the wast slora
of Ted Culch ¢rsek in a $renzh oceurring alongside a oot trail
300 oorih of the o0ld caysd in 54313, Ixtaensions of $his shear
are obscursd by overburdsae 59 the norilh and south, Tals Jhaa: is
corrslatad wo what sﬂcﬂrring at the band of the main drift unier-
grcund south end east of o, 1 X-cud. The shear ZDﬁSJﬂSFTOWS
acEn o nanne“i tengs in i1ts northward extension undaergrourd and
25kens to ths south Irom di 11l core obssrvatlons,
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25

s

fL‘

T2 "'"131533’,? end stmghk *s of Bk &Eiaz‘gl‘ﬁﬂfﬂ workings
arg showa in ¥sp F3. The mala b u}.'"’:: un.ﬂ 2xX3Senda larzely
glong agriks ﬁx‘ tha sedizenta, Tha srosssuis as w3ll a3 t:.;a
S.d. pardtion of the maln 4rift cut a»’gr@ss the siriin of the -
rooks ond yisld a strattisravhnie cross sooilon st mu 23301 uiw.
e pooldzy of the IZad drill holss hiaag @lso bsea Dlobted ¢
{ii‘f:a 2333%ionel infor ::an..d:i. of the rock :’.m;ﬂ“’“‘ﬁﬂ.

Lishologic unisa sre similar to Shese obssrved cn tho
surfagss A Talas i“?i%}.? ’*ﬁ.ajg%u&l‘k'ﬁ Lorizon aporoxzimtely 4009
yides strikes Iin a noptherly dirsction snd is munded o the
east ond vwest by loss compeisnb chloriita gchists,

Tha cempotend horizon consisis of the following rogka
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DiSCRIPTIOHNS OF THIN SiCTIONS MADE IFROM

SpNPLES 1, 2, 3, I AND 5, BCSTALL, B.C.

Hornblende--bicotite quartz--monsonite pneliss

Hedium=grained rock showing good parallel elongation of 1ts
ferromagnesiaon minerals, ‘

Quartz bDQatitutCS about 25% of rock; orthoclase about 20%;
plagioclase 10%; biotlte, hornblende, and epidote zbout 104,
Thers 1is also sone sphune, nPdtLbe and sericite.

Vyrmekitic structure is consplcuous on the edges of some of
the orthoclase crystals which it is replacing. The orthoclase
is only slightly altered a&s evidenced by 1ts faintly dusty ap-
pearance, - The plawioc7&ua is of a medium varlety, probably
031&0@1?50. It 1s corroded, though still clear.

The three maflc mlnerals ure prasunt in about equal propor-

tions. The hornblende i1s replaced in part by the bliotite and
spidote. ' -

There are no relick igneous structures to be seen, the rock
having a fairly uniform grain size. However, the prescnce of

’1

sphene, myrmekite, a falr amount ol feldspar, would indicate an
igneous opibin for the rock.

Banded metamorphic rock--rmost likely to have been sedimentary
in erigin. A bhlorite~biotita pranite gneliss.

idands of chloﬂlfc -rich material which are persistent and
unilorm slong their length, vary in a direction perpendicular
to thelr length. They alternats with quartz-rich and chlorite

poor bands which arc uqually persistent.
The quariz lias present in 1aruu umounto~~probably 70% of the
total. I% tends to be coarser-grained in the quartaz-rich bands.

Fairly fine-grained biotlte 1s cormmon and is closely assocla-
ted with the chlorite to which it is &ltarinb. Some very small
needles of biotite and chlorite are present in the gquartz-rich
leyers znd these ere In alignment.

Pyrite 1s present in a varlety of crystal sizes Although
it is not restricted to eithsr one of the two types of bands,
it seems to be more abundant in the chlorite layer.

Coargu—grained ca3cite voins cut across the bands at stoep
ang;les. ﬂhuy have been replaced by quartz and bilotite.

The bandinig,the abundance of guartz, and the absence of ligne-
ovs gtructurces Indicate that this rock has been derived [rom a
sediment, probably a wundstone with Impure shaly layers.

Numbers 1, 3, and 5 are very alike In composition and structure.

UJ.
19 Ulodnd rnassg" hes ajrly unilform-sized quartz grains.
11s are cmbeddsd Flaser-1like structures composed of sutured
quarts and of larger grain si:e. Guartz constitutes about 65%

Medium~-grained chlorite biotite ”‘"nlt” gneiss.
LR
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(continued) of the rock.

Biotite, chlorite and hornblende make up sanother 25%. There
gre also some smull chloritoid crystals. The above four miner-
als are elongated in a direction parallel to each other.

‘arnpt pyrite, and uapatite are the accessories, They are
corroded and found scattered through the slide at random,

Some calcite is present., An altering plagioclase of medium
composition is found in small amounts.

Although it has some of the textural characteristics of a
netamorphosed ipgneous rock (Flaser structure?), the preponder-~
ance of quartz and low Teldspar content places the rock in the
metamorphosed sediments category.

A hipghly quartzose chlorite~-blotite-granite gneilss.

Fairly fine-grained rock, showing a uniform texture through-
out the slide (that is, not banded). The minerals do tend to
be in alipgruaent.

The mosgt predominant mineral is guurtz., It is in two sizes--
nost of it being fine-gruined but some of it bsing coarser and
in Flaser structurcs. Quartz constitutes ﬂout éop of the rock.

Bsiotite and chlorite are rairly sbundant (25%) and in align-
nent with each other and with the slight, but noticeable, direc-
tion of elongation of thie guartz.

A mineral which is assuned to be chloritold is scatitered in
small crvstals,

The p?abloulase iu extrencly dusty and replaced by quartz and
sericite.

Fyrite is present in irregulear crystals and 1s replaced by
quertz,

Small amounts of calecite are scattered through the mass.

A corroded garnet is present. It has been alteroed to blotite
and chlorite and is of' the Almandine varietiy.

The high quartz, low leldspar content would tend to put this.
in the mbtamorohosed sediment class,

Medium-gralned bLiotiteé-chlorite granite gneiss.

"he quartz, which constitutes about 65% of the rock is of
medium-grain size. In a few places there is a little PFlaser
structure

DLOLiLL is scattered in small flakes which are fairly well
aligned with cach other. It replaces the hornblende and garnet
and 1s being replaced by chlorite,

s very muwch wultered end dusty plagloclaseo 1s present in small
amounts. Some goriclite is found outlining the sltered plagioclase

There arce a few corroded pgarnets, some apatite and a little -
orthoclagse. Pyrite is present in slightly greater amounts,

Again, the preponderance of quartz und scarcity of feldspurs
and other minerals typicsl of igneous rocks plsasces thls rock in
the metemorphosed sedlments category.
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ECSTALL

Oro Reservess

The 1952 work brings the ore estimates up to about
?,OOO 000 long tons, Mr. Douglas! figures, inecluding indiecated
ore, come out somewhat higher et 7, ?83 000, Hr. Cuernsey estimatcs
thﬁt the 1952 drilling campaign added over 2,000,000 tons to the
1GL0 figures.

This 1952 drilling confirmed that the dinensions of the
dorth Lens ere fairly accurately known, HNo limii, however, can 1

ba

placed on the dzpth of the South Lens, and it is 3robable that this

orabody exztends Ln depth to the south and east, It can be regerded
g

as cartaln that more ore will be found there,

The grade of the Horth Lens was not re-determined and re-
mains at the i9h0 figures, as follows:-
Sulpbur Iron - Copper Zine Gold Silver
- S S S - 1% 0%
Lo.5 h3,.5 0.8 2 0.015 0.5
Of the approximately 2,000,000 tons of ore in the Forth
Lens, it is believed reasonable .that from 300,000 %o 500,000 tons
spproximaste 2% copper in the footwall sbove dit 167°39 it is be-
lisved that a geod proportion of this ore 9GhLd e mined selectively
if desirable,

The ore in the South Lens 13 somewhat Tower in sulphur con-
ent but higher in zinec, average assay belng about

l'."\'
&

Sulghur Copger Zine
— . . &

h7.5. .40 3.20
The preciocus mstals contents in the South Lens ore are similar to
those in the Ferth Lens,
Exploration:
Drilling was carried out on a third outcrop to ths north
of ths Horth Lens. Pyrite was found here but not eancugh ywork was
= s

cone at depbh Lo establish if the orebody is iﬁportanu.

- e R—




Prospecting in the general srea produced a good deal of
Information, some of whieh indlicated other sectlions which. eppear
worthy of Tfurther work. ,

Tha so=called Frizzell outerop appears (0 have bsen iden-
tifi=d at a point sboud halfl a mile from the head o“ Henna Valley
(sce Holvkt!s roport,pige 29)., One claim was staled in this area as
recordsd a% Prince Ruperi,.

Geophysical work proved unsatisfactory and gave no gonersta
rosults,; logal and uli“unic conditions placing too srﬁa* a strain
on the apparatus bsing us d.

ce wes adequately r~ppcd daring the campaign,
wving been & great help in tﬂ*s cona nection,

Even before the additional reserves were found in 1952,
Mr, Pat Stewart held the opinion thet the nins should bs pub teo work
Af en sdsquatse pyrites market was avallable, It is now gsasrelly
thought that the ore should nmove from ths p:ojerts over to the
Douglssg Channel, this involving some means of haulapgs cover ths dise
tancs of about Lwenty-four. mi‘es. Road hszulage had been discucssed
end investigeved; but lMr. Stewart belleved U¢-t a rallrozd was the
prcper answey, The proute has not been accursately surveyed, but
it is believed that no paramount difficulties will be mat with,

Tha ore can clearly be minsd and Shipped wlthout ureat-
ment if eircumstznces should indlicate this &s ths proper approach, _
Eowavur3 it Huulq secm that, upon any reasonzble zing verketg the
zine contents should be rescovered, and this could be ecarrisd cut
either &b tha mine, in xﬂich essé‘a flotation pyrite would zumdin
for gsale, or &t or near the point at which the pyrites is
consuned, .anditions in the market in which the pyrite is %o be
sold will debermine which of these alteranatives is tThs pro

to follow

ircelectric in-
cheme for wate
era Lcia that

. A third possibility arises vhen thse new hyd
tallation at Kitimat is put to work. Ths Kit im t 8

power and aluminum production 1s a lerge one and wo

power will bhe evaileble for industry end thet a ls

“111 ultinmately be ‘5h3L%;0b9n¢ Kitimat 3is about

the peint &t which the Festall ore would reach the Dous

There appears to be a good deal of promlse in sowme of the
schemaz now beling worked out in E ‘ur0pe for the rscovery of sulphur
from pyrite; and one of these methods will recover ths Irvon content
in ths form of elcctrolytle iron, If the procsess proeves uuts it
is obvicualy on the cards that the Fe stall,ﬁ"e should -Jozically
move to Kitimak, whors powor is availeble, in which gé&ss all of
the metalliic contont, together with the suwlphur, will bs reocvered
there. Further &125?39Li ves in this connecticn 1lie in the very




Ecstall

PP e S

gonsiderable q“ﬁntitiﬂs of water avajleble for powsr p
neay the properbty if this proved to be more abiractiv
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the ore to the Kitimat . hydroclectric plant. 411 of th
tives avo being studisd, together with possible plens T
the ore 04=ognly $o consumers with regovery of msbals £
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TONNAGE
The work of crosscutting and diamond drilling during 1940
has pI acticelly confirmed the former tonnage estimates.

The following gives the results bessed on the work done in

1%40:
North Iens South Lens Totel
Above Adit Level 2,814,257 824,409 3,638,466
£3it to Sea Level 366 "381 237,070 653,451
Sea Level to 100 ft. Below Sea 219,618 __zé_liéi __ 578,453
3,400,256 1,470,314 4,870,370
The avefage snalysis of the above is as Tollows:
 Sulphur Iron Gooner Zine Gold Silver
. | £l } o fﬁ'L O0Z « _0__2“1__
GENERAL AVIRAGE ' 49.0 43.0 0.8 2.0 0.015 0.6
Dismond Drill Cores ‘
North Lens, Average 49.5 43.5 0.8 2+l Q:BLl3 0.5
South Lens, Average 47.5 41. 0.9 v 2,11 0013 D8
e PR = % L_/ e il
Crosscuts
Worth Lens ;4 Crosscut 15t 48.3 42.2 1.0 1.3 0.02 0.26
" no 48 L 901 49.4 43,8 0.6 1.4 0.012 0.45
South Lens #L " 191 43.1 37.0 0.3 - 0.03 -
N 491 A7.7 41.3 0.13 2.7 0.04 0.56
i "o 23 m 10° 44,3 39,0 L.4 2.2 0.04 0.97

» Anelyses for Selenium, Arsenic and Fhosphorous were made on
Average Semples with the Tollowing results:

Seleniunm Lrsenic Phosphorons
Parts per Parts per Parts per
Milllon - _Million ] {gggggn
North Lens - ' ‘
No. b Crosscus 901 6o 430 10 -
Footwall Side 20t 100 625
J?fru“
Hanging #all Side 60! 50 360 ! agy,d
Across Crebody 701t 60 500 -

Across Orebody  100° 40 420
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WheTisen

L R TR

| Totel

ECSTALL ESTIMATES

7.85 GUBIC FERT PER LONG TON

SOUTH LEHS

ErE-Ml

Yancouver 19&0%

; > te Lo surflaoce
P 5 po {731y, 000
=100 " w85 - 576,000
Total =100 to surfacs 1,310,000

Below <100

1
/ Sm s
~,75¢, 00

- 3,734,2%¢

HORTH LEN Pt 3

Vancouver 1940

3,030,000

COMBINED NORTH AND SOUTH LENSES

from Vangcouver cstimate
from Hew York estimate

-

% Rocaleculabed at T.85 cuble fest instead of 7.0

s Provisicnal figures

-~

6,800,000




GRAD=D TONKNAGE OF THE ORE B«ZLOW THE ADIT LEVEL
I THE SCUTH LENS AT TH= ECSTALL INE.

1952

In order to determine the pgrade oif the ore in the South
Lens, the orebody was divided irto blocks to a denth of mimus 950!,
The Lens wes consldered to bhe tabular and the bloc?s to lie in the
plane of the orebody which dipns 80° from the horizontal. The centers
of the drill cores which cut the orebody were joined in such & manrsr
that the nlane of the Lens was divided into approﬁimately eguilaterszl
triangles. Because 1t was deemed unlikely that the orebody ended
ebruptly at the limits outlined by the drill holes, the boundaries
were extended 100' horizontally beyond and 100' vertically below ths
outer drill holes. The thickness of the orebhody at this noint was
considered to be 2/3 of that at the corresponding inner drill holes.
These outer vnoints were also joined in such & manner that trisngles
were formed in the nléne of the oreboedy.

To .determine the tonnage and assays of the blocks renresented
in eech triéngle, the average thickness and asssys shown in the three

-,

corresvonding drill holes were taken. This ¢! ble

()

en gave a fairly reli

i\

estimete of the grade and amount of ore in the h»lock. In the last
caleulation the weighted average assay of the whole orebody was deter-
mined. The results are as follows:

Long Tons below the adit level end above minus 950' =w-wv-wa- 2,882,562

hssay -=--= LT7.hES  —vn-a- L10%cu ~----= 3.209Zn.
March 25, 1953 M.Sheila Deane
0+3
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RESULTS OIF CALCUL-TIONS OF TONDLAGEL AND ASSAYS 0OF BACH BLOCK
(7.8 Cubic "eet to the Long Ton)

Hlocka A=-N ' Aren Thickness Volume

Inner Groun Sq.Ft. leet Cu.Ft. Long Tons %s JF¥e  %Cu din
A 151,500 28 It,2L2,000 510,382 7.9 h2.2 0.67 . 2.62
B 109,800 26 2,851,800 363,668 L8.1 L5 0.13 3.56
g 1L.C,490 23 Ree3l.270 111,626 h7.2 0.6  0.08 3.L6
D 18,810 20.5 1,001,220 127,543 6.3 0.3 0.0 3.24L
B 39,300 31.5 1,237,950 157,700 16,0 . 71 2.7
I 28,100 29 823,600 10,917 8.2 A7 3,69
G 25,200 23 579,600 73,83k L7.8 « 1.0 l1+30
H 8,000 171 136,800 17,426 116.8 0.10 3.9%
i 18,1160 o5 1,211,500 150,331 h6.2  41.0  1.07  2.07
i 35,360 3l 1,202,2L0 153,151 7.7 .69 2.62
K 101,100 33.8 176,580 60,710 L8.L. 67 3,58
L. 27,700 2. L 667,570 85,0L.0 8.3 .69 Iy o 38
M 13,700 R 47 % ] 231,270 29,8l3 6.8 o L.3 ano.
N 8,280 17.8 1L7,384L 18775 L5.8 .20 3.7 epo.

Total 2,298,9L6

Blocksa 0-7

OQuter Grouvn
0 8,000 9.5 76,000 9,681 5.1  39.0 1.9 1.87
P 8,100 13 105,300 13,4210h 45.9 [1.2 1.58 1.6l
Q 33,300 19 632,700 80,598 7.2  L2.0 1.17 2.17
R 33,700 19 610,300 81,566 7.8 Ll.7 0.66 2.73
8 1,970 e 10,370 13,295 bl | Ble6 0426 3.39
m 22,000 25 550,000 70,063 47.6 L1.1 0.11  3.17
U 22,000 22 L8L,000 61,656 L6.8 Lbo.6 0.06 2.95
V 5,100 23 117,300 1h,94h2 6.1 Lo.2 0.02 2.7l
W 39,800 20 796,000 101,401 6.0 0.1 0.02 2+ T3
¢d 39,600 20l 795,960 101,396 5.9 40.0 0.02 2.73
Y 11,900 13.5 160,650 22,675 L5.6 Lh0.0 0.03 2iT3
7 7,000 1.5 102,500 12,929 Yy.6 38.6 0.25 3.30

Total 563,616

Total and Assays for all Blocks below Adit : 2,882,562 17 ol 10 3,20

ol Bl I Al s
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SOUTH LENS BELOW RDIT LEVEL
ECSTALL MINE .
PLAN OF THE BLOCKS OF ORE
IN THE PLANE OF THE
0RE RBODY.
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MEMORANDUM

o R. D. Mollison
From: F. E. Tippie

Re: STUDY AND DEVELOFPMENT OF SULPHIDE MINES OWNED
BY TEXAS GULF SULFPHUR CONPANY WITH SPECIAL
REFERENCE TO ECSTALL AND COPPER KING MINES

Recent valuations of various sizeable massive sulphide reserves
owned by Texas Gulf Sulphur Co. suggest to the writer the need of
careful reviews of the Ecstall and Copper King mines in particular,
because it appears feasible to operate these properties at a
reasonable profit. It is suggested that

1) Ore reserves be carefully checked to determine the need, if
any, of additional drilling to establish proven reserves.

2) A system of development and mining be carefully outlined, com-

plete with maps and estimates of time and costs. Consideration
be given to the pecssibility of developing these mines for produc-
tion in the near future.

3) A careful estimate of capital investments and time required for
placing these properties into operation be prepared,

4) Metallurgical tests of fresh samples of the ores be conducted,
particularly in the case of the Ecstall mine where important
base metal and precious metal values are present. Such tests might
include: burning of the pyrite for sulphuric acid production,
leaching of the cinder for base metals, etc. and sintering in

preparation for a saleable iron product.

5) A careful estimate of operating costs be prepared for both
properties, ’

6) Estimates of capital costs and operating costs be prepared for
leaching and sintering operations,

7) If suitable processes for direct recovery of elemental sulphur,

base metals, and iron are available, tests might be conducted
on these ores and estimates of capital and operating costs be
prepared.

8) A market study of the Pacific area be made for the sale of
pyrite, cupreous pyrite and zinc concentrates.

The above recommendations are made with the thought of placing these
mines and others, if warranted, in readiness for operation in the
shortest time possible, should world economic conditions improve to
the point where excellent profits might be realized.

August 11, 1958

¢C to Dr. C. F. Fogarty
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Reserves? Proven

DATA AND CALCULATIONS
FCOR

ECSTALL MINE, BRITISH COLUMBIA, CANADA

6,551,653 long tons

Inferred 1,473,181 "
Grade: Sulphur 48,3%

Iron 41,8

Copper 0.55 53

Zinc 2.75 2.3

Gold 0.015 oz /%on R

Silver 0.5 i .
Recovery and ratio of concentration

Grade Recovery Rec.grade R.C.

Cu . 0.55 8 oA 63,2
Zn 2.75 89 2,45 24,5

Tail will consist mainly of pyrite with R, C, = 1, 05 and the follcw-

ing approximate grade:
Iron = 43,2%
Sulphup - &9.2% E

Smelter prices for concentrates

Copper 30%

o,

Value of pyrite
Japanese pyrite placed consumer ports - gat,.
Eecstall pyrite placed Japan 49.2 x 0,243 =
Leas freight

f.o,b. Kitkiata
Recoverable value per ton of ore

élhs OQ/long ton -
JEne . BOR s 2:50, Koo b

Value of zine concentrates §60§ placed smelter)

TLess ocean and rall freight fo Trail, B. C.
f.o.b, Kitkiata

Recoverable value per long ton of ore

Value of copper concentrates (BG% placed
Tacoma smelter)

8 freight to Tacoma
Recoverable value per long ton of ore

Tofal value of ore -
Costs f.o0.b. Kitklata -

PROFIT

fetal

$o 25/1b,
0,10 "

$0.243/unit
51106
__6.00
5.90
5,68

$56,00/short ton
7400
giEos v
l.92

$110,.00/short ton




Ecstall Mine, British Columbia, Canada

Plant capacity - 1000 teons/day

" Capital costs
Present bhook value

Railroad and equipment (m*ne to Kitkiata)

Mill

Mine and services

Dock

Weighing and loading equ¢pnbnt
Power plants .

Total

" QOperating costs (per ton of ore)

- Hining

Freight to mill
Hilling :
Administration and general
Amortization and depreciation
Loading

~ Total

300,000 tons/year

$ T41,000

2,000,000

2,000,000
800,000
300,000
150,000
300,000 -

e e

46,591,000

“Du




VALUATION AND COMMENTS ON
ECSTALL MINE, BRITISH COLUMBIA, CANADA

. Reserves: Proven - - 6,551,653 long tons
Inferred 1,473,181
Grade: Sulphur 48.3%
Iron 4.8
Copper .55
Zinec o el
Mining rate 1,000 tons/&ay
. Capital investment . = $6,591,000 . :
Period of cperation 22 years

Total value per leong ton of ore as recoverable
concentrates, f.0.b, Kitkiata -

Pyrite $5.68

Copper : 173

Zine 1,92

?9 33

Less coperating, administration, depreciation, and. ..... .. .

ernortization costs 6 76

Profit per long ton of ore _ $2.57
Total profit over 22 years $16,837,748

Annual rate R T S T R e 05, 352 PR SR

Present value (8% diacount) -. 7,807,159
Present bock value 1 7#1,185

Cowmznts regarding valuation

Japan has been figured as the only avallable market for pyrite
from the Ecstall Mine under present conditlons, though it is in-
probable that Japan could take the entire preoduction, The value
in Japan has been flgured from the 1952 price of low-grade Japanese
pyrite.

The market for copper concentrates has been figured at the Tacoma
smelter and for zinc concentrates at the Trail smelter. No value
has been flgured for precilous metals because of insufficient
metallurgical data. The total value of gold and silver in the

ore is $0,97. What portion of this is recoverable is not lmown.
If zinc concentrates could be sold in Jepan, undoubtedly a greater
value would be recelved because of lower shipping costs.

August 11, 1958
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Hovewber 30, 1952

¥y, Vallace Druce

Rio Tinto Canadlisn Exploration
Suite 1000
356 Bay Street
Toronto, Onta

Dear Vvially:

viith reference to ourizlephone conversation
carlicr today the followlng 1s fthe reserve plcecture of
cur Ecstall deposit near Prince Rupert, British Coluwmblazg

4,870,000 tonsg 0.85% Cu, 2.2% Zn. 0Of this
amount a sm2ll fonnage of 400 000 - 600, 000
tons 1s caleulated at 0.5 Ag, .028 Av, 1. 0%
Cu. An additional E}FDOJVVG tons contain
ObJ{ﬁ Cd, ? 9;-0 ?n! - A -

You will note the above figurcs are at variance
from figures recalled over telephone for which ny apologies.

o objection to your cxamining our

1le Iake deposit in Hew Brunswick.
In this connection, however, I would consider 1i¥ difficule
to arrive at any realistic terms accepitable to us in the
light of present metal prices and present value conslderations.
In other words, unless very atiractive terms were f”’ﬁ&ﬁted
via would be reluctant to nmake a deal on the property.

T vould zee
information on the Ha

5

With best wishes,

W. Holyk
fgsistant tanager
of Exploration

VWi:p)
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F.W.GUERNSEY
744 WEST HASTINGS STREET
VANCOUVER, B.C.

Nov,. 3rd, 1951,

Vr, b, Ty Hill,

Vice President,

Texas Gulf Sulphur Co.,
75 mast 45th St.,

New York 17, N. Y.

My dear lir, Hill:
I attach herewith memos from Mr, Hull:

1, Recommendations for prospecting in the ZEestall
Mine area,

no
°

Description of the Biochemical method of deter-
mining the presence of certain minerals in the
overburden,

I have discussed the matter of Mr., Hull's
employment with him, and the present srrangement will
maintein through the month of November.

I have written for further information re-
garding the pyrite deposits in the State of Washing-
ton snd may send Mr. Hull down to inspect those that
look promising.

Yours ?;ncerely,

FiG/m
Fncl.
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NORTHERN PYRITES LT..

room XX T17,
744 WEST HASTINGS STREET
VANCOUVER, B.C.

Nov. lst, 1951.

PROSPECTING IN THE ECSTALL MINE AREA

GYNERAL  The following remarks are in the nature of a digest for
use in discussion as to the best mesthods of prospecting
in the fZecstall country.

From previous experience it would appear that a small
crew engaged in prospecting over a large area in this
type of country is not liable to obtain satisfactory
results,

The ground lmmedistely adjacent to the known ore-hbodies
hes been covered extensively by surface prospecting,
and no large outcrops of pyrite have been discovered.

From these two points it would appear that, (a) - in-~
tensive search by individuasl parties is required, and
(b) - some additional method is required to assist pros-

pecting,

1 - GROUND PARTIES

Untll the base map, now under construction, is completed,
it is difficult to estimate the size of ground party re-
quired. However, it should be borne in mind that & crew
of a size capable of being split up into two, three or
more groups 1s considered desirable. These parties could
be assigned a particuler area of search, based on a grid
system, snd detailed examination and geological mapping
carried out.

In connection with ground parties, the following shaild
be borne in mind:

(a) As stated above, surface examination to date has had
negative results. The amount of overburden and pau-
city of rock outcrops is partly responsible, and it
is impossible, so far, to say if ground covered with
overburden contains an ore-body or not. Reports mere-
ly show that none is visible.

(b) It is thersfore felt thet additional mesans must be
utilized by the ground parties. The ares to be cover-
ed 1s lerge and frequently steep and rugged, and hence
it is impracticable to we geophysical methods Iin many
places. This is discussed later.
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(c) Two prospecting aids that have not yet been tried
out 1n the erea are:
Dip Needle
Geochemistiry or Biogeochemistry
neither of which run to great expense, unless the
latter is done on an extensive scale,

With regard to the Dip Needle, it would be a simple

natter to find out, by taking readings over the

known ore, if differences in dip are cegused by the

pyrite, and if so, what degree of anomaly can be ex-

pected. The ground parties could, if favourable re- =
sults were obtained from control, be equipped with

dip needles and run these in conjunction with ord-

inary ground examination.

Biogeochemistry, (see attached notes), is still in
the experimental stage, but it is thought that a few
samples could be taken to establish if there is a
marked increase in the Iron or Sulphur content of
plants over the known ore, and, if thils is the cese,
samples could be taken by the ground psrties in the
normal course of coverage. It must be pointed out
that, if the process is to be of any value, system-
atic and thorough sampling must be carried out.

- BULLDOZING

Surface stripping by bulldozer could, it is felt, be
carried out with advantage on both the Xast and Vest
plateeux, and possibly other plateaux to the south of
the mine, :

The rental price of a bulldozer is high, ($10.00 per
hour if hired on a daily rate, though this might be re-
duced on a contract) but if stripping or trenching is
to be done, it 1s thought that this would be the most
economical method.

3 - GHOUND SLUICING

This has been carried out with satisfactory results in
meny parts of the province, but the distesnces over which
lumber &nd/or pipe would have to be transported, and the
difficulties entailed, would probably preclude its use.

4 = DIAMOND DRILLING

Drilling should be carried out to determine the possible
extent and pitch of the South Lense; and possibly the 4t
showing on the Sulphide #3 M.C. should be drilled.



5 - UNDERGROUND EXPLOKATION

This work, coincident with mining on either a large or
small scale is felt to be beyond the scope of this memo.

6 - GHOPHYSICAL ZXPLOZATION

It must be remembered that geophysical results can only
be expected to show anomalies which might be caused by
the presence of an ore-body. (Jakosky, A.I.M.M.E. Sept.
1949)., Its purpose should be regarded as a step towards
localizing direct prospecting, by drilling or trenching,
etc. MNodern practice tends to the use of two methods to
cross-check each other, and in this csse an electrical
method for determining arees of better conductivity and
a gravitational method would seem to be most suitable,
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ECSTALL

Ore Reserves: i L

The 1952 work brings the ore estimates up to about
7,000,000 long tons. Mr. Douglas' figures, including indicated
ore, come out somewhat higher at 7,786,000, Mr. Guernsey estimates

~that the 1952 drilling campaign added over 2,000,000 tons to the

1940 figures.

This 1952 drilling confirmed that the dimsnsions of the
Horth Lens are falrly accuratsly known, No limit, however, can be
placed on the depth of the South Lens, and it is probable that this
orebody extends in depth to the south and east. It can be regarded
as certain that more ore will bs found thsre,

Grade

The grade of the North Lens was not re-determined and re-
mains at the 1940 figures, es follows:=

Sulphur Iron Copper Zino Gold Silver
4 % e oz - oz
—_—a L L S —— S

h9.5 3.5 0.8 E- 0.015 0.5

Of the approximately 3,000,000 tons of ore in the North
Lons, it is believed reasonable that from 300,000 to 500,000 tons
approximate 2% copper in the fostwall sbove adit level., It is be=
lieved that a good proportion of this ore could be mined selesctively
if desirable.

The core in the South Lens 1s samscwhat lower in sulphur con-
tent but higher in zine, average assay basing about:-

Sulphur Copper Zine
# S

h’?°5 ﬁ,-lwo 3520

The precious metals contents in the South Lens ore are similar to
those in the KNorth Lens.

Explorations

Drilling was carried out on a third outcrop to the ncrth
of the North Lens. Pyrite was found here but not encugh vork was

done at depth to establish if the orebody 1s important,
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Prospecting in the general arsa produced a good deal of
information, some of which indicated other sections which appear
worthy of further work,

The so-called Frizzell ocutcrop appears to have been iden-
tified at a point about helf a mile from the head of Hanna Valley
(see Holyk's report,page 29). Ons claim was staked in this area as
recorded at Prince Rupert.

Geophysical work proved unsatisfactory and gave no concrete
results, local and climatic conditions plaeing too great a strain
on the apparatus belng used,

The mins area was adequately mapped during tho campaign,
aerisl photogrephs having been a great help in this connection,

Developrent of the Property:

Even before ths a2dditional ressrves were found in 1952,
¥r., Pat Stewart held the opinion that the mine should be put to work
if en sdequate pyrites market was available, It is now generally.
thought that the ore should move from the property over to the
Douglas Channel, this involving some means of haulage over the dis-
tance of about twenty-four miles. Road haulage had been discussed
and investigated, but Mr. Stewart believed that a railroad was the
proper answer, The route has not been accurstely surveyed, but
it is believed that no paramount difficulties will be met with,

The ore can clearly bs mined and shipped without treat-
ment if circumstances should indicate this as the proper approsach.
However, 1t would seem that, upon any reascnable zinc markst, the
zine contents sghould be recovered, and this could be carried out
either at the mine, in which casé a flotatlion pyrite would remain
for sale, or at or near the point at which the pyrites is ultimately
consumed., Conditions in the market in which the pyrite is ta be
80l1d will determine which of these alternatives is the proper one
to follow,

A third possibility arises when the new hydroelegctric in-
atallation at Kitimat is put to work, The Kitimat scheme for water
power end aluminum production is a large one and we are told that
power will be available for industry and that a large townsite
will ultimately be constructed. EKitimat is about foriy miles from
the point at which the Ecstall ore would recach the Douglas Channel.

There appears to be a good deal of promise in soms of the
schem2s now beling worked out in Europe for the recovery of sulphur
from pyrite, and ons of these methods will recover the iron content
in the form of electrolytic iron. If the process proves out, it
is obvicusly on the cards that the Eestall ore should logically
move to Kitimat, where power is available, in which case all of
the metallic content, togethsr with the sulphur, will be recovered
there, Further alternatives in this connection lie in ths very
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considsrable quantities of water available for power production
neayr the property if thia proved to be mors attractive than taking
the ore to the Kitimat hydrecelectric plant, ALl of these alterna=
tives are being studied, together with possible plans for selling
the ors directly to consumers with recovery of mstals from the
ecaleines in the ftraditional manner,

C. T« Hill

CTH:AD
o+ly




No. 689285

_Silver . .+ .
Copper « . .
Iron « s «
Silicon « + &
Zinc « o o
Calcivm . + &
Germanium « .

Magnesium . &

High 10-100%.

BY SPECTROGRAPHIC ANALYSIS:-

Medium

LEDOUX & COMPANY

REPORT OF ANALYSIS

1“‘10%0

" T.G.S. ASSAY

April 7, 1953

T.6.8, ASBAY "

Hoe 12 = _Roe 13 _ _ _ __
ECSTALL #6
CROSSCUT
COMPOSITE N. R. 6
DDH #56 120
Faint Trace  Faint Trace
« LOW Low
High High
Trace Trace
Low : - Low
i
Trace Trace
Hone Tone

Faint Trace

Tow 0.1-1%.

Faint Trace
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ECSTALL
LUMP OCRZ
1igh2

S

~ Faint Trace

Low

High

Trace

Low
Trace
None

¥Faint Trace

Trace less than 0,1%




oct. 27th, 1951,

BIOGEOCHEMICAL PROSPECTING

While a relatively small azmount of work has been done in
this field, especially from a commercial viewpoint, experiments
carried out in several countries over a period of some years prove
that the normal metal content of plants and trees veries with the
type of bedrock, and also vsries irregularly, within certein limits,
in areas underlain by only one type of rock. These limits must be
determined by tests.

. It hes also been proved thet, in the base metal field with
relation to Copper and Zinc especially, there is a modification, scme-
times to a conspicuous degree, of the normal ratio of Copper to Zinc
by the presence nearby of Copper or Zinc mineralizstion, and, having
determined these normals, it is possible to discover end plot anom-
elies. These mnay, under some conditions, be used to indicate the
presence of nearby concentrations of Copper &nd Zinc. (Werren, Ds-
lavault, White).

The work is still in the experimentsl stege, but normel
“values are known well enough to enable any significant "highs" %o
be noticed immediately. Any systematic investigation will contain
enough normsl samples to enable normals to be established for that
area,

No experiments have yet been carried out in B. C. or any-
where else, as far as can be ascertained, on deposits of Pyrite, and
hence it is virtually impossible to foretell what results, if any,
could be obtained from samples taken over this mineral. The cost of
obtaining semples is not high, and it is suggested that a few might
be taken as en experiment.

Samples teken could be analyzed for Copper and Zinc, &8s
minor amounts are present in the ore, and might be sufficient in
quantity to show sn snomaly. A different method of analysis from
the Dithizone neutral colour end point used for Copper and Zine
would have to be used for Sulphur,

Tests could be carried out for Iron, but this mineral is
so general in distribution that in other places it has not proved
satisfactory. However, the ma jor concentration present in a large
body of massive pyrite could, presumably, produce &ncmalies. Pre-
viocus work on the Riogeochemistry of Iron has also produced the fect
thet Iron is not a satisfactory mineral, chemically, with which to
Wwork e

Sampling is carried out in two stages - 1, controls are
established over known mineralized and non-mineralized areas; 2, un-
known asreas are sampled systematically, preferably on a grid system.




As has been mentioned, the majority of work hes been in
the field of Base lietels, and hence, in the following remarks, Cop-
per and Zinc are taken as exemples, though possibly similar methods
could be applied for testing for Iron and Sulphur,

In & given area in which control has been established, one
species generally aveilable is selected, and young twigs are cut for
each sample (half a dozen suffice). Sampling must be consistent,
twigs of the same age from the same species being taken.

The Geological Department of the University of British
Columbia are prepared to issue instructions for routine field anal-
ysis, if desired.

Up to the present it is not known exactly what is the max-
fmum thickness of overburden over which satisfactory samples may be
teken, though a figure of 30' is thought reesonable. The survey
will merely reflect that part of the ground resched by roots, or
possibly that part where ionized water reaches the roots.

A11 investigetions point to the existence of & "metal
shadow" above &sn ore-body, traceable in the metal content of the
plent organs, and it has been proved thet this shedow is essent-
ially stetionary in position, uninfluenced by the movement of ground
water.

The width of this shadow has besen shown to increase es the
depth of overburden incregses,

There are certein elements to be taken into consideration
in proposing work of this experimental nature:

l. Cost
2+ Practicability.
3, Likelihood of results,

1., The initial cost of apparatus and reagents sufficient for 200
samples is in the neighborhood of §100.00. 2 men can collect
from 15 to 60 semples a day, depending on the terrain and pre-
cision demanded.

2, One species should be collected for each group of samples, and
groups of trees of approximetely the same age should be taken.

Samples In any group should be taken from a relatively small
area, in which, as far es possible, slope, drainage and pH are
constant , :

Paper bags havd been found to be the most suitable for collect-
ing, as they eliminate sealting. No difficulties hsve been ex-
perienced in this respect due to weathsr. Depth of overburden
is a factor to be taken into consideration. The collecting of
samples can be carried out in winter. Anelysing is not necess-
erily a job for a skilled chemist. Good results can be obtained

by an unskilled operator, but trouble may arise if some unexpected
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difficulty occurs, end difficulty mey be experienced in spotting

accidental sslting promptly.

The possibility of obteining results of more than acedemic in-
terest is impessible to foresee. It must be emphasized thatl
any work underteken would be purely experimental, and, as such,
no immediate positive results should be expected. Taking a
brosd view, however, it would appear that eny method, of reas-
onable practicebility, which might essist in the discovery of
further ore-bodies, is worthy of some thought, and especially
a method such as this, in which terrain and overburden &are not
disadvantages.




E . E [ L’EA.SON
Mining ¥ngineer.

White Rock, B. C.
Sept. 29th, 1951,

. Wo Guernsey, Hsqre.,
744 West Hastings St.,
Vancouver, B. C.

Ecstall River Reconnaissance

Dear Mr. Guernsey:

Mr. Bull has fTurnished a general resume of the
season's work. The party was smaller than was contemplated,
necessarily limiting the scope of its objectives. These had
been expressed as primarily the location and reconnaissance
of the greenstone belt north and south of the property; and
secondly, location of the Frizzell outcrop in the Clearwater
watershed. MNMap knowledge of the area was meagre, being lim-
ited to the general course of the Ecstall river to the Quaal
divide, and the topography of the properiy area.

Due to the late snow, work was confined to below
the 2000-foot elsvation until the end of July. It consisted
chiefly of en exploratory traverse up the Clearwater River,
finally establishing access to greenstone occurrences in
Hanna creek; end of trail work preparatory to gaining the
high relief north end south of the mine., Nothing such as
the Frizzell outcrop was encountered in the limited reconn-
aissance done.

Subsequent work on this high ground served to
clarify:

(1) the extent and structural trends of the greenstone
belt in the "Mine Area" (between Lockaby and Allaire
Creeks), and the position of the Hanna valley green-
stones as within the former;

(2) the persistence of shear zones in repetition relative
to the mine shears, from one ridge exposure to another;

(3) the general nature of the terrain occupied by the green-
stone belt between Lockaby creek and the Quaal divide,
the means of approach and possibilities of spscific ex-
emination. :©* ¢ # = ' B




In the nature of the massive vegetation and
the abrupt and difficult valley slopes, travel was in-
clined to be limited to individual courses aimed at gain-
ing ridge elevaetions. Coverage of the area was thus scanty,
and in the time allotted failed to include investigation of
obvious shear possibilities. These are found chiefly in
cliff exposures, snd are equally obscured at upper elev-
ations by elpine vegetation.

The work thus resolved itself into a preliminary
reconnaissance, almed to gain adeguate planning of the scale
and possibilities of future investigation of the area as a
whole, or the immediate vicinity of the mine. Aerial maps
~and photographs of the area have also latterly become avail-

"Table.

Mine Arsa

so-called, is the area of the Z-mile scale map
currently under preparation, of the extent of the season's
coverage. '

The general nature of the topography has been
made evident: consisting of deeply overburdened glacial
valleys, with sharp slopes leading through upper bench rem-
nants to high ridges and mountalin peaks. The massive vege-
tation of the valley bottoms hes been noted, continuing
with dense underbrush about the 2000-foot elevation. Slopes
above are thickly carpeted with low-lying alpine vegetation,
until the rsnge of major outcropping is reached about the
5000-foot elevation. Hence, rock exposures below this ele~-
vation are scanty, except where they form cliff exposures
usually difficult of negotiestion.

Exsmination of this country is thus best performed
upon the high relief, where mineral bodies are least likely
of occurrence. The valley bottoms are almost lacking in
outerops, and are commonly 300-500 feet in overburden.

Cliff exposures &t various intermediate elevations have
yielded the sulphide orebodies; and the location of occas-
ional pyritized shear zones, persisting to the extreme south
of the map &rea,

These structures offer the likeliest localization
of similer ore occurrences. The difficulties of adequate
investigation along their lengith is self-evident, hovever;
as also the odds against such an occurrence coming to sig-
nificant cutcrop.




In this reference, the 4-foot sulphide occurrence
located in the upper resches of Red Gulch canyon might be
noted. It occurs in a sericitic shear zone in right-hand
offset to the orebodies, and would seem at lesst 100 feet
in length in eglmost inaccessible eliffs. A similer offcet
is evident between the South and North Orebodles, and their
respective talcose and sericitic shesr zones (as mapped by
D.P.Wheeler)., Limonite boils were also encountered in the
limited reconnaissance of the East Platsau.

South of the mine workings, two shesr zones were
noted; the one presumably extending from the Red Bluff M.C.
across the valley bottom and across the canyon of Allaire
--ereek; and the second southerly from Swinnerton creek to
Jensen Mt. The second occurrence requires clarification,
and would seem to be located in the mesrginal phase, partially
enclosed by grenite. Limonite boils were noted in two
places on creek exposures along the West entry to Allaire
Ridge.

The question of relative importesnce of investi-
gation as along the continuity of strike of the orebodies,
end upon the major offsets of the shears noted, is one that
can only be resolved as adequate knowledge of the structures
is gained. Observed cleavages, however, indicate a pattern
of flexture in the greenstones offsetting westerly to the
south, to the bottom of the map area at least. It is parti-
cularly marked on Allaire Ridge south against Jensen Kt.,
furnishing the greenstone continuity into upper Hesnna valley.
A thickening of the "belt" is elso indicated across this
section, reaching into the ridge flanking the Ecstall river
on the east.

Lockaby Cresk - North

This stream occuples a valley largely below the
1000~foot elevation, st the north end of the map area. The
presumed continuity of the greenstone belt to its north is
occupied by a pyramidical peak of about 4200 feet elevation.
In its southerly exposure, it is largely covered by alpine
vegetation and lacking in rock exposures.

prainage 1s northerly, offering the probsbility
of lower relief in that direction. Only visible access from
Lockaby creek is by sharp climbing to a valley in granites
(about 2800 feet elevation), flanking the peak on the west.
A preliminary reconnaissance from the air would resolve the
question of alternative access, and the extent of committ-
ment required to investigate the "belt" in this direction,




Mine Area ~ South

A length of 6 miles of greenstone belt is pre-
sumed available to exemination from the Ecstall river valley,
in its course south from the Johnston creek junction to the
Quaal divide (see l-mile scale map). Greenstones have been
observed on Upper Hecstall Leke and the divide.

The river hugs the base of a ridge striking south-
erly from Peak "A", with broad valley bottoms to the west,
Three or four wooded spurs rise westerly into bench remnants
before Jjoining the mountain massif betwesn the Ecstall and
Clearwater watersheds. Separation 1s effected by Allaire,
Balan, Cox and Durham creeks. The spurs or ridges are simi-
larly named, upon the north of each creek. As observed on
Allaire Ridge, the bench remnants are further chopped up by
intervening watercourses. A relative chain of such are also
found on the west slopes of Jensen ME.

Two or more base camps will be required on the
valley bottoms to cover this area, with kicker conveyance
to each spur. Temporary location at upper bench elevations
will Turther extend the performance of working parties in
the areas of maximum visibility. The limitations to obser-
vetion both above and below the timbered zone have slready
been noted, however. Application of geophysical methods if
practicable, would hence seem indicated.

Geophysical Investigation-

4 geophysical survey was .conducted in 1937, on the
valley flats south of the mine workings. It had the appear-
ance of lacking responsible direction, compstent supervision
arriving only near its completion. Suspicion was also voiced
by the operators as 1o the competence of the "self-potential®
method a&s applied. In view of the tendency towards commer-
cialization of these methods, their application by salaried
employees of the Company would seem more satisfactory.

Cross-sectloning of the mountain slopes for this
purpose was not considered practicable at that time; nor was
it in relstion to the expense and formalized schedules of
such contract=. A broad patchwork of such work is possible,
however; specifically about the bench remnants, and on a
lesser scale upon interconnected plots in the path of such
as the shear structures.




Air Surveys & Services

The guestion of airborne geophysical surveys
has been raised. The shsrp high e¢liffs of the ZEestall
Valley walls and narrow canyons formed by tributary valleys,
yield an impression of extreme hazard from down-drafts to
both airplane end hellocopter, as viewed from the valley
bottoms.,.

Reviewing the length of the greenstone belt from
TLockaby creek to the Quesl divide from ridge elevations,
there would seem small necessity of incurring these hazards
in the course of such work. The tendency of cloud formations
to rest about the 2500-~foot elevation would indicate greater
usefulness of the heliocopter. Further, the broad distri-’
bution and nature of the upper bench remnants offer numerous
landing points for same.

The extensive use of the heliocopter on the Kemsno-
Kitimat projects of Aluminum Corporation, is in adjacent and
similar terrain. Teriffs as supplied by the Federal Depart-
ment of Fisheries at Prince Rupert, of either vehicle, is
$80. per hour from point of base, or for a season's charter
of 300 hours. Cost in relation to usefulness hence requires
consideration.

Frizzell Outcrop

The existence of a sulphide outcrop in the Clear-
water watershed was described by the lete George Frizzell
and J. B, Roerig. These were responsible persons; and while
its value might be questionable, of the existence of the oc-
currence as such there should be little doubt.

Roerig described its location as within a day's
journey from the Ecstall river; and supplied a sketch indi-
dating the valley of Roerig Creek. This country is in gran-
its, however; and lacks the graessland shown in two photo-
graphs of the outcrop bench,

Opening of a trail into Hanna valley brings it in-
to the range described, and into the west flank of the green-
stone belt. In all respects, it would seem the likeliest
location,.

The velley is thick in underbrush, and with numer-
ous snow and rock slides. It has been estimated that from
four to six weeks would be required to scout it thoroughly,
with the crew es was constituted. Relative to its moderate
glevation, October would provide the ideal month in normal
years. : : R

Yours very truly,

"E. E. Mason"
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PART T — IKTRODUCTION

The property consists of 21 crown granted mineral claims, 920
acres total arez, znd adjoining surface rights to two land purchase lots
104.9 acres in areas It is 1océted on the Bestall river, 34.5 miles ﬁp«
5 stream from its junction with the Skeena river estuary. The Skeena is
the second of the two major rivers of British Columbia, entering the
Pacific Ocean
(see Dug. 1).
' The

about 15 miles south of the port of Prince Rupert, B. C.

Ecstall river flows northerly, through a broad; lew glacial
valley in the
to the east.

Coast Range mountains, paralleling the coast line 16 miles
The southerly portion of this trench is occupied by the
Quaal river, a lesser stream, meandering southerly into the Douglas

Channel. This latter is a deep-sea indentation from the open Pacific_af
the head of which is located the Kitimat plant of the Aluminum Company
of Canada. '

The topography is extremely rugged, the mountains rising sharply
from the valley floor to a general elevation of 4000 feet, There is ample
low ground on the property, hewever, to accommodate major plant and camp
installations.

Precipitation is heavy, ranging from 130 inches to 200 inches

‘annually. The low ground thus is thickly timbered with big spruce, fir,

hemlock and cedar, and with dense underbrush, typical "rain forest". = The

valley walls rise sharply to timber line between 3000 feet and 3500 feet
elevation above sea level, however, with widespread c¢lif{ exposures bare

of soil or vegetatione Runoff therefore is high, quickly affecting water
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PART I — INTRODUCTION (cont'd):

levels of the upper Ecstall and its {tributaries. Winters un the whole are

mild, but very heavy falls of wet snow occur, usually followed by rising
temperatures znd raine From two to three feet of wet snow may lie on the
river flats as late as Marchs

Access to the property is by water route from Prince Rupert 30
miles to the Skeena-Ecstall junction, thence 34.5 miles to the property.
The lower 23.7 miles of the Pestell is available to boats of five to six
feet draugnt within 4 hours about the peak of a 16-foot tide. A boat of
42-inch draught can reach within 3% miles of the mine wharf e¢n a 16-fdot
tide., Tidsl highs range from 14 feet to 22 feet with lcws dowa fto zero as

gauged at Prince Rupert harbour, Tides of 16-feet height znd over form

.about 75 per cent of all tides, During the winter, however, the river is

‘elosed to navigation for an average of six weeks by drift ice packed by

the motion of the tides. For the last six miles below the property this
closure may extend through December, Januvary and February, and oOccasionally
for short pericds in November and March.

The property was diamond drilled by the Granby Consclidated
Mining, Smelting & Power Company Ltd., in 1917, 1918 and 1919. It was
acquired for the Texas Gulf Sulphur Company in 1937, and check drilled
that swmmer. Camps were erected and a plant installed the folluwing
summer., An 8' x 9' adit was driven to examine the ore cccurrences under—
ground ssme 300 — 450 feet below the outcrops during the succeeding two
seasons, and further diamond drilling done from this working. Subseguently,
additional diamond drilling was done from unaerground in 1952 which traced
the South Lense to a depth of roughly 1000 feet below the adit level.
Several sets of plans and sections of the orebodies have been made at
various times and are in thé Cohpany files, These have been drawn upon to

estimate the figures of ore reserves used in this report.
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ORE OCCURRENCES

They have been describded in detail in the Granby and Texas Gulf
Sulphur Company's records, Briefly, the ore occurs as massive pyrite
replacenent in the form of two lenses said to be localized by folding along
a major shear. These lenses are 1000 and 1750 feet long north and south
lenses respectively, from 75 ~ 150 feet wide in the first instance and 20 —
50 feet wide in the seconde. They occur in echelon as shown in the attached
Dwge 5, which also shows the development done upon them. The North Lense
has bottomed about 100 feet sea level, while the South Lense remains open
at —960 feet elevaticn.

The pyrite occurs in equigranular grains, and comprises from 90

to 95 per cent of the ore mass. Associated are chalcopyrite, sphalerite

-and some pyrrhotite, A little lead and traces of arseric are found 2lsoe

A calcite-quartz-sericite gangue constitutes about 5 per cent of the vhole.

A feature of this occurrence is its failure to produce a gossan

in weathering. It breaks down rather into a sand composed of pyrite grains,

which seem to retain their identity indefinitely. 4An ore dump left by
Granby appeared thuswise 20 years later., Same can also be observed along

the eutcrops on Red Gulch creek.

ORE_TONNAGES

These have been severally estimated on the basis of the Texas
Gulf Sulphur Company's work with minor variations in total. The following

figures can be considered representative:

_ North lense South Lense Total
Above Adit Level o ‘ 2,814,000 824,500 3,638,500
£3it Level to -100' eleve - 586,000 646,000 1,232,000
~-100T eleve to —=960' elev, - 25,712,500 2,712,500

Totals 3,400,000 4,183,000 7,583,000
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ORE GRADES

The following lists the number and scurce of dimmend drill ore

intersections from which the ore grades are estimated, including the Granby

figures:
Horth lLense South . Leige
TeGeSe Granby ToG.Se Granby

Heles Drilled 33 22 6 5
Ore Intersections 23 21 6 5
Feet Drilled 9481 3365 1009 835 58!
Feet in Ore %140 4776 1't2 265 P
Assays, Au, 0zSe -015 «02 «013 -01

Az 0zS, «50 o 14 =80 =60

Cufh .80 85 .90 «50

Zn.% 2,0 2e2 S 2.9

Feajo 43.5 - 41,0

S 49,5 4745

Develepment since 1937 has been aimed primarily at evaluating the
pyrite potential, other metal values being considered incidental. The above
data is adequate for the purpose having regard to the uniformity of the pyrite
eccurrence throughout the deposite It cannot be considered egqually se in
relation to the irregularities of cepper and zinc distribution; and the gold
and silver velues that report largely with the chalcopyrite.

Hewever, examination of the drill sections (including Granby's)
suggest that a reasonably characteristic analysis of the North Lense as a
vhole can be obtained from averaging the drill cores. Drilling of the South
Lense is less extensive, and relatively scanty below-100 feet elevatioen.

Scme additicnzl drill intersections at and zbove the adit level would be
useful to confirm the current ore grade estimete or otherwise. Zstimates
below the ~100 feet eleVaulon are based on feur intersections only, and

require more detailed investigation.
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ORE GRADES (cont'd):

The follewing are the vre grades used in this report:

Mg Age  Fou.  @n. Je.  fS.
North Lense .015 +50 <30 2.0 43.5 49.5
South Lense, above —100!' 013 80 .90 Sl 41,0 475
South Lense, below -100' (?) (%) 228 2.9  41.5 47.6

(?) Lacking assayse

PRODUCTION POSSIBILITIES

World sulphur production in relation to markets present and fore-

cast is such as to preclude profitable production of pyrite from this deposite

- Massive tonnages are reported stockpiled elsewhere as sales outlets are

becoring more difficult to find. Current cuotations range about $4 per ton,
less commissions.

Failing profitable pyrite production there remains the fellowing

possibilities:

PROPOSAL A Production of a copper and a zinc concentrate, or
a combined copper-zinc concentrate.

PROPCSAL B Production of a copper concentrate frommining selected
sections of the orebodies containing higher copper
values.

PROPOSAL C Reduction of pyrite residues from esch of the above to

iren and sulphur products for ssparate sale cr disposal.

There appears to be an increasing market for copper and zinc
concentrates and iron ores in Japan, Several major Japanese trading companies
now maintain offices and technical representatives in Vancouvere. They are
responsible currently fer the existence of British Columbia's iron production

and have contracted for the bulk of its production of copper concentrates,
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PRODUCTION POSSIBILITIES (contld):

In some instances they have provided funds for capital outlays in advance
of contracted production.

Quotulions were asked of the Sumitume Metal Mining Company Limited
and Ateka (Canzda) Limited specifically in connection with quantities and
grades of concentrates estimated in this report. Terms of existing contracts
and shipping facilities were also considered. These included the
published smelter schedules of the Trail Smelter of the Zonsolidated Mining
& Smelting Compeny of Canada for zinc, and of the Taccma Smelter of American

Smelting & Refining Company for copper.
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NOTES ON ECSTALL RIVER MINE ORE

SUMMARY:

Treatment of this ore, as advocated by Mr. H. MacDonald, would not be
economic, even with the higher copper and zinc prices.

Treatment recommended for the recovery of the copper, zinc, gold and
silver is floatation of all the tonnage after it has been crushed and ground
to pass a 40 mesh or, if found necessary, a 65 mesh screen. As shown
later on, the estimated or probable production from average feed grade of
.86% Cu., 2.2% Zn., and .2% Pb. would be as follows -

29.25 tons Copper concentrate assaying 25%
Cu., .45 o0z. Au. and 17 oz. Ag.
30 tons Zinc concentrates of 55% grade.

Value of this at a shipping point would amount to $5.10 per ton of ore mined,
as shown later on in the report,

Production of high grade iron, assaying 66% or more, can be made by
roasting of floatation tailing, This grade of iron would be worth about
$9.00 per ton at shipping point provided copper content could be kept at
. 1% Cu. or lower. As roasting to either magnetite or hematite would
lower tonnage of tailing by about 30%, the copper content of tails would
have to be kept 2t .07%. No trouble would be experienced in making a

calcine of 2% S. The Dorr Fluo-Solid roaster, or mostly any type of roaster,

can produce a low sulphur calcine. However, roasted calcine would have to
be sintered before shipping to Japan. Cost of this, plus transporting from
the mine to Prince Rupert, would be about $5.50 per ton.

Sulphur would almost certainly have to be removed from the roasting gas,
cither as elemental sulphur, acid or liguid dioxide.

Capital cost of a plant for roasting and sintering iron would run about a

million dollars. For removal of the sulphur, cost of plant would depend
on method of recovery in the form which could be sold.

(1) ORE RESERVES:

Au. Ag. Cu. Zn. Ph. As.
Tons oz. oz, % % % % Fe. 8.
3,800,000 <02 .74 . 86 o 2 i ™ Ol 42.7 49,3
450,000  .028 .52 2.0

4

The description of the ore body, as set out in the report of H. MacDonald,
is as follows:

90% of pure recrystallized pyrite of even sized grains makes up the bulk of
the body, with the remaining 10% carrying the Cu., Zn., Pb., Au. and Ag.
This small fraction occurs in the interstices between the relatively coarse
pyrite crystals. On account of this the report suggests the whole mass be
lightly crushed to free the crystals of pyrite, at the same time grinding
these as little as possible so they can be screened out, leaving a fine residue
containing the bulk of the economic minerals,

(2) PRELIMINARY TREATMENT:

The preliminary treatment, as outlined, is to crush and grind fine enough
to discard about 80% of the tonnage mined. Iaboratory crushing to minus
10 mesh on . 7% Cu. shows the following:




o Wt. % Cu. Cu. Dist,
( +40 M. 53 .5 38.0
( -40 M. 47 .93 62.0
(+100 M. 85,4 .48 60.0 -
(-100 M. 14.6 1.96 40.0
(+120 M. 91.0 .52 68.0
(-120 M. 9.0 2.5 32.0

The above figures show that grinding as coarse as this, i,e. -10 M., is of no
value whatsoever. ' '

Lab. testing, grinding dry and screening everything through 40 mesh and then
rescreening through 100 mesh showed the 33. 3% of minus 100 mesh to contain

70% of the copper at 1.96% grade from a .73% Cu. head assay.

Further tests run by water classification, and I assume, of about the same
screen analysis, gave similar results as dry screening. The metallurgical
balance shown below is about what could be expected when crushing and grind-
ing the ore to all minus forty mesh and then screening out or washing out the
minus 100 mesh to concentrate the copper, zinc, gold and silver.

Assay Distribution
Tons % Wt. Cu. Au, Ag, L Cu. Au, ~Ag. Zn,
Feed 3,800,000 100 .86 .02 . 74 2.2 100 100 100 10C
Conct. 760, 000 20 3,22 . 047 2.6 a1 75 47 70 70
Tails 3,040,000 80 .27 .011 .27 .62 25 53 30  3(
Products 100 .86 .02 .74- Lk 100 100 100 10C

The results of these tests indicated it would mean that only 200 tons a day woulc

have to be treated from mining, crushing, gr
as treatment by floatation was not considered possible. Direct smelting, or
roasting, followed by leaching and production of sulphuric acid were the two

methods contemplated, and hence capital costs would be so much lessened as
to make this treatment very attractive.

RECOMMENDED TREATMENT:

inding 1,000 tons a day and, while
the eighty percent discarded is high in both Copper and Zinc, it was advantageou:s

While grinding this ore all minus 40 mesh may not be fine enough to give optimum

recoveries of Copper and Zinc, it certainly can be floated at this grind. This
mezans that the only additional capital expenditure will be for the extra float

capacity.
will cost very little more than the 40 mesh.

Of course it is absolutely essential that much more floatation testing be carrie
out than has been done.
from the average Copper, Zinc, assay. The three tests run by the Bureau of
Mines in 1948 convey the most information, but were run on ore assaying 1.26
Cu. and .065% “inc and ground to 74% minus 200 mesh.

Results follow:
TEST NO, 2

To crush and grind 1, 000 tons somewhat finer, say to minus 65 mesk,

a

(178
fés

The few tests run have all been on feeds differing widely

%o Wt. Gl ZAi, Cu. Aty
Rougher‘Cu. Conc. 9,23 13,2 z. 96.5 32,1
Rougher Zn. Conc. 2.76 1.7 14.3 3.5 5.6
Tails 88.01 : = .04 - Fe
Computed 100.0 1.26 .65 100.0 100.0

The above shows excellent recoveries in the roughing circuit but reagent consump
The results -
these and also of carlier tests show the need for an extensive floatation campaiz

tion, especially lime, is very high. The cleaning work was poor,




Feed
Gl EOHcG,
Zn. conc.

Tails

~us’

a G

From these few tests I judge a Copper grade of 25% with 85% recovery, and of
Zinc a 55% grade with a 75% recovery can be aclneved The following metal-
lurgical bzlance shows a probable m111 run.

Due to high pyrite content of the ore, floatation will require higher reagent
consumption than a normal ore, so that the cost of milling may run i'rmn $1.40 1
$1.50 per ton for a 1,000 ton operation.

66% CU, OR F‘

LSl]MAlLD METAL LURC:Y - 1,000 ’101\

Assay Distribution -
Tons % Wt. Au. Ag, Cu. .Pb. 7Zn, Au. Ag. Cu.- Pb. -
1,000 100.0 .02 .74 .8 .2 2.2 100.0 100.0 100.0 100.7 10f
29,25 2,925 .47 17.0 25.0 3.5 7.0 68,6 70,0 85.0 5007
30.00 3.00 .03 1.0 2.2 1.0 55.0 . 4.5 4.0 79 15,075
940.75 94.08 .006 .2 .065 .07 .34 26,9 26,0 7.1 35.1
100,00 .02 .74 86 .2 2.2 100,0 100,0 100.0 100.3 . 100
ESTIMATED VALUE CU, AND ZN, CONCENTRATE
1,000 tons of .86% Cu., milled as above
29.25 tons Cu. Concentrates $ 3, 864.00

Wl

30 tons Zn. Concentrates $1,320,00

$5,184.00
Copper figured at 20¢ per pound
Zinc  figured at 4¢ per pound

Au. at $35.00 per oz.
Ag. at 90¢ per oz,

1,000 TON MILL:

The attached flow sheet covers the equipment necessary to float 1, 000 tons per
day. .The rod and ball mill shown should provide a feed of minus 65 mesh if
this is found to be necessary.

Cost of such a plant, if equipped with new equipment, will run at least $1, 250.0°
per ton, or $1, 250,000,00. This price could be lowered to, perhaps, half of
this or from six to seven hundred thousand dollars if used cquipment is bought.
Power consumed will run about 16 K. W. hrs, per ton, and water requirements
will be 410 Imp. G. M,

Two men will be needed for the one shift crushing and two operators and one
helper on each of the floatation shifts, i.e. a total of ecleven men.

|
Cost of treating a Copper, Zinc ore with smaller amounts of pyrite, say 10 to
15%, should not exceed $1.15 to $1.20, but the extra reagents which may be
necded in treating a 90% pyritic ore such as this might increase milling costs
to $1,40 to $1.50 per ton. For this reason it is essential that a thorough testinz
}progranﬁn}e be carried out to establish the most economic grind and reagent
balance.
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TEXASNoY 7 SULPHUR COMPANY. NEW YORK. M. " YORK
-\'} J )
. INTER-OFFICE CCMMUNICATION
MEMORANDUM
b, September 5, 1861 -
Mr, R. D, Mollison
To:
W. Holyk
From:
o Report by Dolmage, Mason and Stewart, Ecstall Rilver Ming July, 1851.
ubject:

In their report on the Ecstall River sulpnide deposit, Dolmage,
Mason and Stewart have considered three proposals for the mining of
the ore bodles.

osal (B} %o mine 400,000 tons of roughly 2% copper ore

<

wm

jo
o

ortions of the ore body, 200 tons daily rate, total 1life
18 To recover total capital outlay.
The sccond proposal (A) of mining 5,386,000 tons rcadily fecower;ble
( ore to 500 feet below adit level, at the rate of 1000 tons per day, over
a pariod of 15 years,‘and producing copper and zine concentrates, would
recover total capital outlay and provide slightly more than 9% return
on capital inves Usiﬁg their figures of estimated prbfits the

nt.
following figures apply:

"T}
o

Fresent Value Fubu Farnings at 9% $3,330,100

Capital Outlay

nmiediate $2, 200,000
Prasent Value
3576,500 in yrs.@5% 351,460

=Nt Boox Value 723,170
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INTRODUCTION

This report is a syntheslis of vnrevious reports
on the kestall property. Excerpts and information from
the following reports have been included. The nave not

necessarily been acknowledged.

Production Possibilities, E.E. Mason (Dolmadge, Mason and
Stewart Ltd.) 1961

Geology, H. Douglas (T.G.S.) 1953

Geologic Report, W. Holyk (T.G.S.) 1952

Ore Estimates, H. Douglas, 1953

Northern Pyrites, 2% Copper Ore, E. E. kason, 1941
Transportation and Tonnage Possibilities, E.E. Mason, 1941
Granby Reports, H.J.C. MacDonald (Gr nby) 1217, 1913, 1920



DESCRIPTION OF THE PROPERTY

Location

‘e property consists of 21 patented c¢laims, 920
acres in area, plus 105 acres adjoining surface rights. I€

1

s loceted on the Ecstall River 3&% miles soutih frocm its

[y

4~

junction witn the Skeena River about 6 miles from its mouth.
The moutn of fthe Skeena 1is about 15 mliles south of Prince

Rupert, B.C. (Drawing 1)

Transportation

Tne Ecstall River flows N.N.W. into the Skeena in
a broad low glacial valley. The,valley extends soutnerly
from the mine about 30 miles to Douglas Channel where there
is deep vater.

The Ecstall is not navigable at the mine. Distances
from the mine at which vessels of diflferent drafté can travel

are as follovis:

FPlaee Distance Draft Vith tide of  Time
Mine wharf : 0 16 in. 13 ft.

i " : 0 30 in. 15 £E. 1 hr.
Frizzell's 35 mi. Lo in, 18 ft.
Clearwater 5 %0 6 TE. 12 ft. 2 hr.
Terminal B o+ ) B8 o il 15 %, 4 nr.
Spalding's 10 " o low water
Balmorel 35 L& £t. " "

75% of tides are over 16 Tt.
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ne transportation alternatives are thus:

3

-

1. a RrRaill or road from mine to scow landing, 3% to 10

i

miles or 10 miles depending on draft of scow and

o

Eal

ct
-
@
j@F
D
o3
,j
1]
[{1]
O
=
e

ependence from tides required.
Occasional pack ice just below the mine in winter
might also be a factor in making the failway longer
rather than shorter. |

b Scow Tfrom Eestall River rail terminal to deep'water
at Balmorel or Prince Rupert.
¢ Ship from Balmorel or Prince Rupert.

2. a Rail or road 23 miles south to connect with Douglas

Channel. .

b Ship from Douglas Channel.

Precipitation is heavy, from 130 to 200 inches.

Hlash floods are common. Winters are mild so that snow

storms. Pack ice is brought in by tidal action during the
winter from the Skeena, closing the whole river for about

neeks, and the 6 mile stretch immediately below the mine

(o)

for 3 months or more.
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Histoqz

The property was dlamond-drilled by Granby
Consolidated in 1917, 1918 and 1919. It was zcquired by -
the Texas Gulf Sulphur Company in 1937 and further drilling
vas carricd out Irom that time until 1940. An Q'lx Qv adlit
was driven some 300-450 ft. belOW'tho outcrbp and o0 ft. above
sea level. It extends 2,760 ft., with an additional 6L2 £t.
of crosscuts and 562 ©t. .of raise. Further drilling vas

carried out in 1952.

Ore Occurrcences
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chelon lensas. They
strike N-8 and dip about 80°E, and are known as the North

a thira lens
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the east of the North Lens. (See isometric block diagram,

Drawing 2) The North Lens outcrops at about 690 ft. above

sea level and bottoms out at 100 ft. below sea level. It is

I

1,000 ft. zlong stri
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avbruntly with no continuation of structure. The Soulh Lens

o

measures 1,750 ft. along strike and has a meximunm thiclmess
: 3 {2 =

of 50 £ft. It remains open at 950 ft. below sea level. .The

o e

third lens is spotlty near the outcrop but has not been tested
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The pyrite occurs in equigranular gralins ranging
from coarse to extremely fine and massive. It does not
form a gossan, but disin to a pyrite sand. About
90% of the ore is pyrite, 5% pyrrhotite., sphalerite, chalco-

pyrite and galena, and 5% calcite-quartz-sericite pangue.

Tonnages
liason's latest figures (thickness 10 Tt. or greater)

are (short tons)

North Lens South Lens Total
Above adit level 2,814,000 324,500 3,638,500
Adit to -1007t, 585,000 546,000 1,232,000
100 ££. to =960 fk. 0 2,712,500 2,712,500

3,400,000 4,183,000 7,533,000

Douglas arrived at a figure of 7,785,000 tons. With the South
Lens open at depth it seems safe to assume a total of more than
8,000,000 tons.

Grades (Mason)

Au Ag Cu yas) Fe )

North Lens 0.015 0.50 0.80 -2.0 43,5 49,5
S.Lens above 3

-100! 0.013 0.80 0.90 3.1 41.0 .5
S.Lens below : ‘

-100! 74 ? 0.23 2.9 hi.5 L7 .6
Grades (Douglas)

cu

S.Lens above -1007 9.9 Fad
S.Lens below -100! 0.28 2.9
S.Lens Average o .4l 2,95




It can he seen that the ore can be divided into
two sections, 4,870,000 tons with around 0.85% Cu and 2.2%
Zzn and 2,700,000 in the lower part of the Southh Lens with

0.3% Cu and 2.9% Zn. However, drilling at depth was aimed

o

primarily at developing pyrite potential. There are only
six ore intersections below ~-100 fT. in ths South Lens, and
wnile these are reasonably adeguate To assess the pjribé,

wnich is apparently continuous, they are not enough to give

ot

a reliable estimate of the somevnat erracic copper values.

Information Available

Horth Lens South Lens Below -100!
to -100!
TGS Granby TGS Granby TGS
Holes Drilled 3 22 6 5 11
Holes in ore 23 21 b 5 o)
Feet drilled QL31 83565 1009 885 5948
Feet in ore 3140 Lo76 172 2565 281

1

It can be secen that the North Lens, with 44 inter-

sections and 7,416 ft. in ore,ls well establisned.

Copper values tend to a greater concentration in

.

=T

the Tootwall of The

N

mined selectively withoutl endangering the remainder ol the

Hortn Lens (Drawing 4). This cre could be
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deposit. The quantity and grade of thls ore are variously

estimated as:

Tons Cag Au cu

lason %00, 000 0.028 0.5 1.9
I25, 000 0.028 0.52 1.85
MacDonald 623,200 0.03 0.80 1.6¢



DEVELOPMENT PROPOSALS

Proposal A (Mason)

Production of a copper and -a zlnc concentrate

or a combined copper-zinc concentratce.

Primary Development

Primary development is largely completed, but-
about 46,000 ft. of diamond-drilling is recomunended.
Stope Development

The mining method proposed is sub-level stoping

using percussion drills to ring-drill 3 in. diameter blast

spontaneous combustion will be very small.

The pattern of stope development or preparafion
is laid down in Dwg. 5. These layouts ars shown applied to
a central block of the orebody comprising the major bulk of
the North Lens. Remaining to this orebody north and south
of this initial stope block are lesser tTonnages for separate
development of similar pattern. This disproporticnate divi-
sion of the orebody is made to yield optimum extraction
performance and costs for the greatest part of the orebody;
and, ground conditions permitting; 1imit the necesslity of

"slotting" to the development of the initial stope block.
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The initial stope block is estimated to contain
1,643,000 tons. Of this, 168,000 tons is tied up in the

floor pillar, and another 354,000 tons in the 50-foot central
pillar shovn on the plan. Such a plllar is a seénsible precau-
tion in an excavation of this size in untested_ground.' There
is every reason to believe it will be successfully extracted,

however. Similar precautionary support probably is ne

Q
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in the north and soutn stope blocks. These latter would not

instance. The three stope blocks are shown divided vertically.
It may be found to greater advantage in the distribution and
extent of pillar support to mine parallel to the plunge angle
of the orebody. Such would not alter development ratios and
costs to any practical extent, however.

About 8,5U5 feet of stope development work would be
reguired to mine the 1,475,000 tons involved above the floor
pillar. .0Of this 5,995 will need to be completed before produc-
tion begins.

A further 2,345 ft. of development would be needed-

to recover thne 168,000 tons in the floor pillar.

STOPE DEVELOPMENT

Initial North South South

Stope Plock Remnant Lens _Lens
Tons ore above adit 1,643,000 681,000 190,000 824,500
Tons Tloor pillar 168,000 37,000 50,000 40,000
Net tons above adit 1,475,000 644,000  i421,000 . 734,500

Central pillar,tons 354,000 73,000 54,000 -

(Continued)




STOPE DEVELOPMENT (cont)

Tnitial Horth South Soutn

Stope Block  Remnant nennant Lens
Tons per Foot
Viith Central Pillar 173 150 140 100
Vithout Central Pillar 130 112 105 -
Cost Per Ton
VWith Central Pillar 45,20 0.2 0.25 0.34
Without Central Pillar 0.30 0.31 3.33 - ; -

The foregoing tonnage figures represent the ore from
adit to outerop. To extract complete to outcrop Red Gulch
Creek will need to be diverted. Otherwlise creck pillars of
190,000 tons and 75,000 tons are estimated necessary to pro-
tect mining of the North and South Lenses respsctively.
Deducting these guantities, and excluding the floor pillars
to be mined from stopes initiated below adit level, there
remains 3,059,000 tons for extraction above the adit level

roughly 8.5 years supply at 1000 tons daily.

Ore Treatment and Returns

*  There has been very little metallurzical work dons

on Tthis ore. Such mill tests as have been run ussd random

samples not necessarily representative of the average grade of

copper, zinc and precious metals estimated. 'These minerals
have been found to occur preponderantly in the intcrstices

between the pyrite grains and rarely within tThem, nor ars the

copper and zine minerals intimately associated. Thus, 1t aopears
T A [ 2 Bt o

that moderate fine grinding will scerve to relecase the
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of the ore minerals; secondly,
to make relatively clean concentrates.
been certain lead

the mill Tests have

metallurgical purposes, therefore,
of 0.2 per cent is assumed, and which
concentrate. No value 1is attached to
estimates, however.

Stanley Gray,
was requested to study the existing da
on the metallurgical possibilities of

treatment.

recoveries.

an average lead

reports with

Consulting Metallurgist,

this ore and

that i1t will not be gdifficult

Usuvally included in

ror

lecad recoveries in these

of' Vancouver

ta and write an opinion

costs of

Estimated Metallurgy

Assays

4.

% Distribution

Tons %Wght. Au Ag Cu Pb Zn Au Ag Cu Pt Zn
Feed 1000 100 .015 .50 .80 .20 2.0 100 100 100 10C 100
Copper Cone. 27.2 2.72 344 3129 250 3.7 7.0 B30 70.0 850 50.0 9.5
Zinc Conc. 27.2 2.72 .03 1.0 2.2 1.1 550 5.4 5.4 7.5 150 B.0
Tails 945.6 ©94.6 .005 .13 .054 .07 .32 36 2L5 175 o B5

1000 1000  .015 0.5 .80 .20 2.0 100 100 100 10C 100

totalling 54.4 dry tons.

usvally go Tartreatment Lo the Tacoma,
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merican Smelting and Refining Company

B. €., smelter of the

anada or the
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i v Kellog,

Consolidated

copper and zinc concentrates are reportzad

Copper concentrates from British Colusbia

g

VWashington smelter of thsz

, and Zinc concentrates o
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Concentrate Shipment

Two routes are possible. One is by land south to

deecp-sca docliage at Kitkliata Inlet on Douglas Channel., The

T3

alternative is by water via the BEcstall River to tihe Skecna
estuary, and thence to deep-sea docks at or near Prince Rupert
(Drawing 2). The guantity entailed amounts to 54.4 dry tons,
say 60 gross tons for shipment daily or 1300 tons per month,
half as copper concentrates and the remainder as zinc concen-
trates.

Tne Douglas Channel terminal would be open to deep
sea shipping at all times of tThe year. It will reguire the
conscruction of from 21 to 22 miles of rocad, however, TO connect
to the property. The greater part of this distance is through
valley deposits, chiefly sand with silt filling, and much of it
is swampy. The road would rise about 100 feet in the first 10
to 11 miles to Eestall lake and thence 50 feet to the summit of
the divide between the Ecstall and Quaal River watersheds, in the
next 1% to 2 miles. Descent from the summit would be 130 feet
to elevation 80 feet above sea level in the next 1% miles. There
would remain 8 miles of the descend to sea level at the Douglas

Channel. ©TFrom 2 to 3 miles of the route will reguire some rock

excavation.

3

ous to that

¢

T™e type of road needed would be anala
constructed by logging companies to move 8 to 10 loads daily
grossing 30 to 35 tons per load. Such a road when routed throuzn
the coastal swamps 1s being built on punching topped ﬁith tWo ©o

threce feet of gravel. The punching consists of logs laid
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ngitudinally, anything from six to fo ty feet lrn ths

|—

en tree tops of a logging operation. A small shovel is

cl

~
il

O

used o handle them, and of course gas-saws.

B. C. Forest Products engineering department répbrts
a direct cost of $8,000 per mile for such construction in the
Port Hardy and Prince Rupert areas, exclusive of camp expenses
and eguipment write-offs. Humphrey Construction of Noréh
Vancouver guoted a price of from $8,000 to $10,000 per mile
for construction To the load standards described, and their
prep aredness to contract the subseguent trucking.

Rock work for such a road through the Zestall-Quaal
valley would not be heavy. The rock slopes are easy, and
excavations would bé limited largely to grading of the right-
of-way. Cost 1s not expected to exceed $10,000 per mlle. Thus,

1

cost of This road 21.5 miles in lengtn can be estimated at

C

=1y

$215,000, plus allowance for trestle bridge work. A good dock
location can be obtained on either shore of Kitkiata Inlet,
offering sand foundations for piling'against deep water. Cost
of a2 loading dock and dolphins has been estimated at g 125,000
rougnly. Tnus, total cost of the Douglas Channel road and dock in
the. range of $370,QOO.

If the Eestall River route is to be used, first

gquirement would be a similar road constructed to a terminal

B

§h)

6 miles below the property (Terminal B. Drawing 3). This terminal

would be closed by ice to navigation an average of 6 weeks eacn
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winter. At other times, two 500-ton scows can b
by sultable tug between the river terminal and Prince Rupert
on any 16 foot tide or better.

Thus, the concentrates would move by 10 ton truck
® miles to the river terminal and be loaded on scowis. These
would be hauled to an ocean dock at or near Prince Rupert,
and the concentrates bpe transferred with a clamshell or bucket
elevator to a stockpile., Final transfer then is nccessary to
shipboard. As much as 20 foot tide dirfferentials and more exist

in Prince Rupert harbour and vicinity. Installations necessary

D

include docks at the river and ocean terminals and the nec;.sary
equipment at each.

Several alternative methods of handiling concentrats
have been considered. Most promising is the palletizing of
2.5 ton packages of concentrates as practised by United Keno
Hill Mines Limited. They ship lead and zinc concéntrakes via
White Pass & Yukon Railway to Skagway, tnence by coastal vessel
to Vancouver, and then in Canadian Pacific Railway box-cars or
gondolas to Trail, B. C. The containers are hnandlsd by fTork-1lif
to dump into the railway cars, tornldown, serviced and packaged

for return to Xeno Hill. Off loading from vessel to wharf is
accomplished at a rate of 90 tons per hour with a crew of 8 men,
using the ship's slings and winch and forklifts. Reloading from

whnarf to gondolas is reported at a rate of 65 tons per hour, 8

men aga in.
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Tne containers consist of a 3' x O6!' plywood box
on a stesl frame, botn designed to breal down lor packaging
for rcturn shipment. Whenloaded, the concentrate is covered

with polyethylene pliofilm, and the whole is sirapped to a

pallet. Cutting the straps rel

D

ases the load to dump. These

packages can be handled by either fork 1ift or ship's sling.

Proposal B (liason)

Iiine the high-grade copper ore selectively.
L 200 tpd operation would mine 400,000 tons of 1.9%

in 5.5 yeai

5
6]
.

=]
)

W

total profit would be of the same order as

-

present boolt value and would therefors be tax-Iree.

Proposal C (Mason)

Produce copper and zinc concentrates from a 1,000 tpc

] . 5

operation. Rcast as much of the pyrite tailings as will enable
the sulphur dioxlde To be safely dissipated.
i roast of 150 tpd would produce 100 tons of iron

ons of sulphur dioxide. Il this were passed

%
e}

products and 150
through a spray tower 60 to 80 tons would be dissolved and 80 to

100 tons would pass Into the atmosphere. This is a safe amount.

The acld weter would react with the alkaline mill tailing water

to form a ligquid with a p.H. of 5 to §. This could safely be




The coarsest fraction of the tailings could be
used. At plus 65 mesh it is believed that thz roast could be
shipped without sintering. A 70 to 71% iron product should

be obtainable ucing a Dorr-0llver roastor.

Proposal D (Clayton)

Although 1t is not economic to produce sulphur fron

ey

pyrite, tne combined value of sulphur and iron ore can be larzs
enough to make the overall treatment of pyrite Drofitabie,
especially when the pyrite is already on the surface in the form
of tailings. |

A 1,000 trd operation would produce about 120,000
tons of sulphur annually. Of this amount it would be possible

to dispose of about 60,000 tons as waste according to Proposal C.

I the remainder were converted to elemental sulphur using the

i
g
W

T.G.S. - Inco method it could be marketed locally using bar
transportation. The large freight advantaze would enable a modzst

profit to be made on sulphur sales.




Date:
To:
From:

Subject:

TEXAS VULF SULPHUR COMPANY, NEW YORK, W YORK

INTER-CFFICE COMMUNICATION

MEMORANDUM

Februvary 1, 19562
Mr. R. D. Mollison
R. H. Clayton

Treatment of Ecstall Ore

SUMIARY

Mr. E. E. Mason of Dolmage, lason and Stewart, ILtd.,
in his report of July 11, 1951, has estimated tnat profitable
exploitation of the =Zcstall ore can be achieved by producing
copper and zinc concentrates and roasting as much pyrite to
produce iron ore as can be done without causing air and water
pollution problems. His estimates give a return of & 3/4%
over a 15 year period on total initial capital, or 10.3% over
the same period on net capital, i.e. the original total minus
amortization paid to date. This latter figure scems tq'me the
best measure of true interest rate. These rafes are after all
taxes and full amortization.

The profit rate could be considerably improved if
more pyrite could be roasted. Theré appear to be several ways
of achieving this;_one is to roast the pyrite in oxygen and
recover sulpnur from the gas. Most of the sulphur could be
disposed of in local markets. This factor, together with the

profits from iron ore would make the process profitable at

Ecstall although it was considered to be marginal at Copper Cliff.

The net rates of return would be 74% on total initial investment

=h

and 11.0% on net investment. If 211 the pyrite could be roasted

and the gases disposed of without extracting the sulphur the rates
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would be 10.4% and 14.9%.

IHTRODUCTION

Mason (1951) estimates that the

b }

¢stall ore can be
mined for its copper, zinc, gold and silver content on the

following basis:

New Capital Outlay Net Return Period of Years
$2,EO0,000 $1,§26,QOO 8.5
2,500, 000 2,019,484 13
v 1 F0% 550 2,994,356 15

On tne face of it, these would ve profitable operaticns,
especially for a Canadian company, but U.S. taxes during the tex-
free first 3 years and the 15% dividend tax male them of doubtiul
attraction for this company. For this type of operation, outrizsht
sale to a Canadian company would be the most mutually profitabls:
outcome.

The only way to establish a more profitable operation
would be to find a market for the pyrite, which forms over Q0%
of the ore. Although pyrite is not wortn mining (what little is
sold is quoted at $4 to 35 at mine in Canada) the pyrite at Zcstall
would be alrecady mined and milled, so that if it could be sold
for even $1 net, overall profits would be increased by over 504.

It mignt be possible to sel1ll the pyrite to the Japanese. ney

=

seem very willing to buy all B.C. iron ore, and since tﬁey produce
all their Sulphur-from pyrite they should be able to utilize ths
sulphur. Perhaps our pfesent correspondence with Ltaka will
clarify this point. Alternately we could process the pyrite

cursslves.
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ROASTING

gl

Hason proposes to roast 150 tpd out of a total

. mine production of 1,000 tpd, which he considers tihe maximum
possible if pollution 1s to be kept within bounds. This will
leave about 600 tpd in the tailings. Of course these tailings

can be roasted at 150 tpd after the mine is worked out, but the

present value of such an operation is very small. For this process

company.

Hor T.G.S. the situation would be:

Federal income tax (Mason) . 81,382,370
Provincial tax (liason) 433,002
15% dividend tax 757,489
U.S. tax, first 3 years, less 15% _ 253,920
Peotal tax 52,826,731
Gross income 510,303,950
& T

Taxes 2,020, 7ol

1]
Net income 39103109
Capital outlay 3,901,001
Net profit 4,216,378

L . %
3,/4% on total investment and 10:3% on net

r

/?.
This 1s ©-

investment, assuming a steady income. fictually the latter figurs

years.

m
4]
o]
%]
=
0
wn
o]
03]
o
H.
o}
i-t‘
]_l.
0
o
=
]
0]
Q
13
m
|-
Ui
(@]
ct
o]
QJ
e
i;_l
)
=
<t
=
o
(@}
as|
<
w0
]

that is the maximum which can be roasted without introducing
pollution problems. However it might be possible to roast

considerably more .ore by one of the rollowing metI

=)
O
o7
o

1. Have two roasters, one at the mine and the other

at the deep-sea dock.
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he)

. Install the rcaster on an offshore island.
3. Discharge the gas above the treeline by

means of a pipeline.

Using two roasters the situation would be:

Capital outlay i, GOL, 00V
Net prolit - 5,063,000

~

9]

This is 8.0% on total investment and 12.0% on net
estment. .
If all the ore could be roasted the {igures

would bhe:

Capital outlay 33,485,000
Net profit 13,275,500

otal investment and 14. 9% on

o

This is 10.4% on
net investment.

The above figures are a projection of Mason's figures
with édjustment for the extra ftaxes. It is assumed that the ccst
advantage of héving a larger roasting capacity would be balanczad
by tne added difficulties involved in dealing with the larger
gquantities of waste. If there were two roasters, one at the cezsp-

sea port and one at the mine, the cost of installation would bz

]
ct

almost double that of one roaster, but production costs would nc
be affected greatly because the bulk of the m'*‘llal would have
to be shipned to the deep-sea port in any case.

A 10,000 ©t. 30" x +" pipeline would cost about

']

5500,000. Ancillaries and construction costs might double this

figure. The assumption of egual cost Thus implies that a ro

[$4]
167]
<l
h
H

of six times the capacity would result in a saving of .183% o

construction costs per unit.
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Alternately it would be possible to roast the
whole of the pyrite and produce elemental sulpnur from the
excess sulphur dioxide using fhe T.G.S. method developed
in conjunction with Inco at Copper Cliff. This is described
by Barr, Buscemi,Conroy, and Vest, 1961, Vol I & II.

The pyrite may be roasted in air to produce a

n

"roaster gas" or in oxygen to produce a "rich gzas.

SULPHUR #ROXM ROASTER GAS

Barr, et. al. have estimated the costs of roaster
gas plant to produce 110,200 tpq of sulphur, about the amount

from a 1,000 tpd operation at Strathcona as folliows:

Capital Pl# 275,000
Cost/ton $27.10
Gas composition
SOo 11%
Op 3%
The cost per ton includes amortization, including
amortization of working capital but no return on capital. It

also includes 20% engineering and construction, plus contracto
fee and contingency of 6% and 15% on the 1206.

The cost of production is probzbly a little less tha
she sale price in local markets (m: -Pipting is discussed below
The guestion then becomes one of wnether profits from the sale

of iron ore will justify the capital expenditure on sulphur

production. A return of 10% on net invested capital with

straisnt line amortization over 20 years would raguire an annu
> J =

rs
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net income of $1,264,000. The sale of iron ors would bring in

about $1,250,000. Thus the process is close to being economiczlly
Teasable. Actually costs could certainly be improved because
they have bezen worked out for Inco pyrrnotite ore:-rather than
for Testall pyrite ore.

The theoretical yield when rossting pyrrhotite in
air is a gas containing 12% S50o. 1In practice»tnis is diluted
to 11% SO0» and 3% Oo. For pyrite the thesoretical rigure is
15.3% S0». It is reasonable to assume that the actual figure
would be about 14% S0, and 3% 0,. This comparatively small
increase could make a substantial difference to operating costs,
and at least some difference to capital costs. If we extrapolete
Giusti's crapn (Barr et.al., Vol.II, p.85) it can be seen that =2

3% increase in S0, content would reduce costs by about 35 per ton.

This would bring the process within range of being cconomically

feasable. However oxygen roasting appears to be a more profitedle

process.

SULPHUR FFROM RICH GAS

Barr et.al. have also estimated costs for the production

.
!-T.J

of sulphur from rich gas containing 70% 802. plant to produc:z
35,5640 tpy of sulphur would cost $2;401,000 and production costs,
including amortization but no interest, would total,$13.71. It is
stated that "If, as seems possible, the annual production from

this plant could be increaséd to 45,000 long tons, the ménufact:ring

cost would be reduced to $156.59 per long ton." =Aliminating intzrest

this figure becomes $15.55. Let us assume that & plant to treat

g
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100,000 tpy could be constructed for $4,300,000 and that the

cost per ton would be $15.50 plus the cost of the oxygen. Ther

(i

S, PR

is ample nhydroelectric power in the a this
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main factor in oxygen production it is assumed tnat it could be
produced for the price quoted at Copper Cliff, $5.00 per ton.
Lssuming a mine produqing-l,OOO ﬁpd on a & day week
to give 300,000 tpy and a roaster capécity or 900 tnd on =&
T-day week roasting the whole 300,000 tons annually; of whicn
the sulphur from 50,000 would go to waste and That from the
remaining 250,000 voﬁld be treated in the sulpnhur recovery plant

to produce 100,000 tons of sulpnur and 125,000 tons of iron ore:

Production Cost of Sulphur $315.50 per ton
Oxygen - _h.45
1995
Selling Price 27,75
Profit 7.80

l

Profit on iron ore $8.00 per ton (iason's figure)

Gross income, 15 year operation

Mason's"Proposal C" (Cu, Zn & waste-gas Te) 510,804,000

Sulphur, 100,000 tpy at $7.80 . 11,700,000
Tron Ore 125,000 tpy @ $3.00 15, 000, 000
$37,50l,000
Capital Expenditures
ifason's "Proposal C" _ $3,952,000
Sulphur Plant 4,300,000
Additional roasters®™ . 3,020,000

$12,382.000

* Assumes a 20% saving per unit on Mason's estimates for six
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Total taxes
Less advantage in first 3 years
(41 2/3% of income)

Ecstall Ore -3~ February 1, 1062
Gross Income , $37,504,000
Capital expenditure $12,362,000
Book value 728,000
Amorcization 13,110,000
Net income 24,394,000
Depletion 8,131,000
Subject to income tax, 50% + 17 2/3% 15,253,000
Income tax, Federal and Provincizal 11,004,000
Net income 24,394,000
Incomz tax 11,004,000

ubject to 15% tax 13,390, 000
15% tax 2,008,000

13,013,000

1,355,000

Net Taxes 11,558,000
Gross Income $37,504,000
Capital invested 12,382,000
Net income 25,122,000
Pargas 11,658,000
Net profit 13,454,000

This is 7% on total capital and 11.0% on net

The figure for return on net capital could be increas=d

substantially by fast write-offs in the [first Tew years.

MARKETS

Sulphur sells at $27.75 in Seattle. About 60,000
tons is sold on the B.C. coast. It has been assumed that the
Vancouver price is the same as the Seattle price and that handling

costs would be the same from BEcstall or Vencouver.
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There appears to be a ready market for iron ore and

copper concentrates in Japan.

RETERIENCIES -

Barr, Buscemi, Conroy and VWest, Report on Sulpnur Recovery Irom

Pyrrhotite Roaster Gas, Research Dept., karecn 31, 1901, Vol. I
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TEXA® 7ULF SULPHUR COMPANY, NEW YORK W YORK

INTER-CFFICE COMMUNICATION

MEMORANDUM

Februvary 8, 1962
Mr. R. D. lMollison
R. H. Clayton

Treatment of Eecstall Ore - Addendun.

One possibility was not covered in the previous
memorandum. It consists of Mason's Proposal 5 (Mining the
high grade copper ore over 5% years) with Proposal C (roast

160 tpd to produce iron ore). Using Mason's [igures, the

profit situation is as follows:

Capital - . Income

Proposal B $500, 000 $470,000
Roaster 905, 000 1,584,000
Book value 728,000

$2,233,000 $2,054,000
Income taxes nil
Dividend tax 15% 308,000
Net income 1,746,000
On new capital of A 1,405,000 in 5% vy«

22.5% on gross capital investment
35% on net invested capital.
It would also pay to mine and roast pyrite after thne

high-grade copper had been exhausted.




TEX GULF SULPHUR COMPANY, METALS D! 3ION
TIMMINS, ONTARIO
INTER-OFFICE COMMUNICATION

MEMORANDUM

Date: January 7th, 1966
To: R. D. Meollison
From: R. H. Clayton

Subject: Proposaﬁ to mine 500,000 tons per year from the Ecstall Mine

The ore reserves fall into two categorles, those above 100
ft. below adit level with 0.8% copper and those below that level which
contain 0.28% copper. However, these lower reserves have been inter-
sected by only 6 holes and the copper values are erratic throughout
the orebody so the latter grade may not be representative.

Ore reserves above the - 100 ft. level arec 4,870,500 tons
of the following grade:

Au Ag Cu Zu Fe s Py 50% S
Ore grade 0.0144 0.59 0.83 2.83 42.75 48.90 87.8
Mill rec. % 63 70 85 75 90
Cut grade 0.0091 0.41 0.706 1.75 . 79.0
Value f.o.b. :
mine 0.27 0.48 3.42 2.31 3.95

Total valué f.o.b. mine $10.43

Below - 100 ft. there are 2,712,500 tons of the following

grade:

Au Ag Cu Pb Zu . Fe S Py 50% S
Ore grade N e 0.28 2.9 41.5 47.6 88.0
Mill rec. 85 75 90
Cut grade 0.24 2.18 .79.2
Value f.o.b. mine N : La 16 2.88 3.96

Total value f.o.b. mine $8.00/ton ocre.
Values are calculated as follows:

zinc:

Price 13¢/ 1b.
Con. 55%
Shipped to Japan
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1100 1bs. - 15% @ 13¢ $121.55
Treatment charge $41.41
Freight _8.00 _49.00
; 8 JZ2.55
Per pound zinc in concentrate ; B.60¢
" " " " ore 4.95¢
Copper

Price 32¢/1b
Con 25%
Shipped to Japan

500 lbs. - 4% @ 32¢ £153.60 _

Treatment $1.2.50

Refining 12.00

Freight 83.00 32.50

' $121.10

Per pound copper in concentrate 24.22¢
" n L1 " OI'G . 20.59¢

Silver

90% @ $1.29%9 = $1.16 per oz Ag in con.

Pyrite
$5.00/ton f.o.b. mine dock.

Capital Costs

In order to produce 500,000 tpy pyrite it would be necessary
to mine 635,000 tpy ore. This would involve 1,750 tpd mill capacity
and 2,000 tpd mine capacity. Capital costs would be approximately as
follows:

Dock & $200,000

Engineering/Construction 100,000
Leading facilities 150,000
Engineering & Construction 25,000

" Road 25 miles-@ $20,000. 500,000
Trucks 300,000.
Mine buildings, erected 350,000
Mine and surface eguipment & construction 3,400,000
Pre-production development 1,000,000
Mill building & eqguipment 4,000,000
Engineering & construction 1,000,000
Total 511,525,000
Present book value 730,000

$12,255,000
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Mining labkor

L2
—
WO N
o

Mining supplies 2.15
Miliing labor o « 25 -
Milling supplies 1.30
Mill power finish .60 2.10
llaulage, mine to dock 7 0.50
Local Overhead 0.50
General overhead 0.25
$5.50

Operating profit $4.93/ton for ore above - 100'
$3,135,000 per year '
$2.50/ton for ore below - 100'
$1,590,000 per year

Taxes

The 30% Canadian depletion allowance can be deferred until
the fourth year because of the tax-free period. The U.S. depletion
allowance of 20% declining balance is down to 8% of the initial capital
expenditure by the fourth year. This difference is enough to offset
the higher Canadian tax rate (including the B.C. tax of 10%), so taxss
will be pailid at the U.S. rate of 28.8% throughout.

Cash Flow_iigggl

¥r. Operating Depreciation Taxable Cash
Profit & Pre-prod. 28.9% _ Flow
1 3,135 , 3,135 0 3;135
2 3,135 2,384 781 2,217
3 3,135 Loy 3 1,788 2,618
4 3,135 1,078 1,305 2,541
5 3; L35 362 1,443 2,478
6 3,135 690 1;553 2,428~
7 3,135 552 — 1,639 2,388
9 2,620 441 1,384 1,990
9 1 ; 590 353 784 1,233
10 1,590 282 820 1;212
2l 1,590 ' 226 : 866 21,196
$24,136,000
Discount 10% ' 15,436,000
New capital required 11,525,000

Present value @ 10% 3,911,000

D.C.F. rate of return 13%

Payout 6.1 years
Early selective mining of the high grade ore could increase the D.C.F.
return and decrecase the payout period.
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Comparison with Dolmage, Mason & Stewart Reports

A report by E. E. Mason dated July, 1961 guoted operatinc = °
costs of $3.60 to $3.80 per ton and capital costs of $2,775,000 for a . .
1,000 tpd operation. '

The present estimates of $5.50/ton and $11,525,000 refer o
an operation nearly twice as big and include extra costs to cover
production and shipping of a pyrite concentrate. These assume moder-
ately difficult milling problems and a somewhat poor recovery. There
is a good possibility that costs will be lower in practice.

Milling Tests

Very little metallurgical test work has been done. More
will be needed before a decision is made on production.
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TEXASSULF SULPHUR COMPANY, NEW YORK 2. Y. 10017

INTER.OFFICE COMMURNICATION

MEMORANDUM

Date: Auvgust 31, 1964
To: R. D. lollison
From: A. N. Myers
Subject:

On Thursday, the 27th, I visited with
Mr, Saotome and Mr. Hirano, as you suggested. I
showed them the report of Dolmage, Mason and Stewart
td. on the ECSTALL property, together with the map.
Mr, Saotome made a great many notes. They
are extremely interested in buying concentrates on
five to ten year contracts, They are willing to
participate in the venture., They are definitely
interested in the ECSTALL property and indicated
a desire to have their geologists visit the property.
They maintaln an office in Vancouver which 1s
staffed with two geologists.

I indicated that we had no one at the
property and that he would have to make arrangements
with you to see ECSTALL, which he said he would do
in writing in the near {future.

ce. Dr. C.F.Fogarty
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I~ T4TRODUCTION (conttd):
~evels i the uppsr Ecstall g, Lo itodnad Winters on thu whole are
miid, but very neavy falls of w.: cuww nceur; uwsually followsd by »izins
Lenpecouviures and radne  From Lse Lo dhivee Teet ol wel cnow megy G it
wiver iluts ws late us Harch.
Access to the properiy iz by wultelr rouie Trom Prince BunoEt 20

- - s

miles vo the Skeenz-Eecstall Junwtion, thonce 34.5 miles to the srozerty.

Tne lower 28,7 miles of the Zectgll is ilzble to boats of five o six
Teet draught within 4 hours abeui ine pesk ¢ a l6-Toot tide. i soat of
£2-inch draught can reach within 37 miles of ihe mine wnerf cn a 1éTcot
tide. Tidal higns range from 14 Teet to 2z Teei with lows down to zero as
zauged at Prince Rupert harbour. Tides of 14-Teet height and over form
about 75 per cent of all tides. Zuring winter howcv 3ry e river is

4, e o ey a2 o -, o 3 = ST ot P N D Yo

the motion of the tides. For v..& Lust zix iziles below the propsriy this
Tosu>~ Yaany el sk e h e Ve 3 3 ot e e v anA Oeossional 1

Ci05ure ngy cXuient ehnrougn Lol uals, JLnuslY o oand rebiaery, and oclasionally

i0T SOLOTT TErl10aSs 1Il NOVEeLbeT Ll . I'Cil.e

The property was diam. S wrilica by the Granby Consolicdated
Mining, Smelting & Power Compan: wiltes in 1937, 1918 and 191S. It was
zequired for the Texas Gull Sul:
trav
swamer. An 8" x 9F adit wase driver
sround some 300 — 450 Teet below

and further diamond dri’

(‘!
9]
©
[94]
(o)
=]
(2]
.
%)

the South Lense to a depth of rouznly 1000 fezt below the adit level.
Several sets of plans and sections uf the orebodies have been made at
various times eand are in

estimate the figures of ore reserves used in this report.

o
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The following lists the number and scurce of diamcnd drill ore

k4

ntersections from which the ore pgrades arc estimated, including the Cranby

fi

"y

nuress

C

Lorth Lease South Lencse
F - \
\-..O "".LO' : e-—-a/
iy S Tl S Gronoy

~

0T o
Zoles Irilled 39
Cre Intersections 23

Jeet Drilied 9481 100¢ E35 5528
Peet in Ore 3140 172 265 T 2Ed

AS5aYS, s 0ZSe -
Allo OZSe
4

°
> QO+

5 02 »013 001 )
: <E 260 ?)

0
5

C'Ll-frb .8’\4 aSB 090 uDO 2B

Tnuh 2.0 e, g Bel 2.9 2.9

oot 43.5 £1,0 2.5

S 49,5 47.5 27.5

Development since 1957 ras ooon zimed drimerily at evaluwiing ine
syrite potentiel, other metal vulues veing considered incidental. The above
data iz adeguate for the PUrposSCc naving re
cocourrence shroughout the deposit. It cannot be considered equally so in
relaticon to the irregularities & cupper znd zinc distribution, end the gold
ané silver values that report 1:rculiy with the chaleopyrite.

' However, examination QS ine arill sections (including Granby's)
suggest that a rcasonably chaerivci.ciclic analysis of the Nortn Lense as a
whole eun be obvtuined from aver:. i the drill cores. Drilling of the Soutrn

Lense is less extensive, and re. (live scanty v2low—100 feet elevazticn.

S-me adéiiionzl drill interseci: .oz &t and apove the adit level would ©

vseful to confirm the current oru jreie estimate or otherwise. Estimates
below the ~100 feet elevation zru Lassd on four intersections only, and
require more detailed investigutli
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Tne feollowing are thw cr. grodues used in this report:

viil * ve

231, s, ity Leln, b

Horth Lenge -01Y 50 . 2.0 4565 49,5
guth Lense, above —-100'  ,017% wi) <50 e 41,0
South Lense, below -100T ?) Vg 28 248 41 .5 47.6

(=]

?) Lzcking 2S58YSe
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ECSTALL WMINING LIMITED

A SUBSILIERY OF
TF>\AS GULF SULPHUR COMPANY
TIMMINS, ONTARIO ' .

INTER-OFFICE MEMORANDUM
Date: September 4, 1970

To: M. Marshall

From: E. Pelford

Subjeet: ECSTALL RIVER PROPERTY
D
The ore reserves for this property have been calculated fre-
guently by assorted individuals and generally, the deposit has
been estimated to contain about 7.8 million tons of sulphides
in two zones designated the north lense and south lense.

The north lense has been well defined and estimated to be the
richer zone approximating 3.3 million tons of 0.8% Cu. & 2%

7n. of which about 40% of the mineral value is contained in 15%
of the sulphides. The footwall and hangingwall of this zone

approach values in the order of 3% Cu. over 5 foot widths. |
The south lense which is open at depth and to the south was ec-
timated to contain the remainder grading 0.4% Cu. & 3.2% Zn.
The upper portion of this zone is of somewhat better Cu. grade
than the lower portien which is of better Zn. grade. The Cu.
mineralization is not confined to a speeific sub-zone and sél-
ective mining is impractical.

The wall rock of the sulphide zone is described as rather in-
competent and heavy dilution would be anticipated.

'F10La ion testing on the ore at Timmins indicated co :
of 26% Cu. @ B0% recovery and 55% Zn. @ 85% recovery, the pre-
cious metals ending up in the copper concentrate.

The location of the deposit is rather remot
vestment wculd be guite high and I expect the return on invest-
ment alteogether unattractive.

¢ and the capital in-

The property as it stands, is a pyrite dewcsit. - If there is a
Pacliis market for cupreus pyrite, then perhaps The deposit
should be evaluated more clos ely. Otherwise, d

of or forget about the property unless
serves can be found to help defray the
A considerable amount of geological wori
immediate area. Perhaps some of the Ioaés showu!
more vigorously. ' s
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Date February 12, 1980.

To Mr. R.D. Mollison Locztion  Stamford
From G.R. Peatfield Location Vancouver
Subject ECSTALL RIVER DEPOSIT - SUMMARY

Dr. Mannard has requested that I provide you with a brief summary of
our data on the Ecstall River deposit. There is a wealth of information both
in this office and at Kidd Creek, and I would be pleased to provide further
data or discuss the property with your staff.

The Ecstall River deposit comprises two or more massive pyrite lenses
contained in highgrade metamorphic rocks in a pendant or screen in the Coast
Plutonic Complex. Our present interpretation is that the rocks have a signif-
jcant volcanic component and that the deposit is volcanogenic. The massive
sulphides are coarse granular pyrite with small amounts of interstitial chalco-
pyrite, sphalerite, pyrrhotite and galena.

There have been several tonnage and grade estimates made for the deposit.
The figures quoted in a 1961 report prepared by the consulting firm of Dolmage,
Mason and Stewart are:

LS

Au (oz/ton) Ag (oz/ton) Cu% In% Fe% S%

North Lens ' 0.015 0.50 0.80 2.0 43.5 49.5
(3,400,000 tons)

South Lens (above-100') g.013 0.80 0.90 3.1 41.0 47.5
(1,570,000 tons)

South Lens (below-100') ? ? 0.28 2.9 41.5 47.6
(2,712,500 tons)

The North Lens contains a coherent higher-grade section. which has been
variously estimated to contain:

tons Au (oz/ton) Ag (oz/ton) Cu%
E.E. Mason (1941) 475,000 0.028 0.52 1.85

H. MacDonald (Granby) 623,200 0.03 0.80 1.89



The South Lens also appears to contain a small tonnage grading between 1% and
2% Cu.

The above figures are based on considerable drilling and underground work.
The Tollowing table indicates the drilling density:

No. of holes Holes 1in ore Ft. of inters.

North Lens

T.G.S. 33 23 3140

Granby 22 21 4276

Total 55 44 7416
South Lens (above-100")

1.6.8. 6 6 172

Granby B & 265

Total 11 11 437
South Lens (below-100")

T.G.S. 11 6 281

It is obvious that the North Lens is well tested but the South Lens, while
sufficiently drilled to give a reasonable estimate of the Fe and S contents,
has not been properly evaluated for its base and precious metal contents. The
South Lens is open both at depth and to the south.

Some mill testing work has been completed. Perhaps the most significant
observation is that the pyrite grains are remarkably clean, with almost all the
base and precious metal values occurring interstitially.

My feeling is that further work would be justified, both on the deposit
itself and within the district. I enclose some summary data from our files.

7
A K = { e -

G.R. Peatfield

GRP:kdl
encl.

cc: Dr. G.W. Marnard - Golden
Dr. P.L. Money - Toronto





