600350

G 0 SR O e ook wvn .




" CONTERTS "

N G e o s e ke A e

m P e e o e e 50 G i I’ﬂg@ 1

NS TS s
TAMIL - soe sttt oo
lahoratory Examination of the Ores ---
T P RO
TET T 1Y S ——— —
ZUBMRNALE - Sosmesnsommmmsnesirmats
i WML uritseswhesarsasess
' (1.) Pyrite e--em- -
(2,) Sphalerite eeeees i

(3:) Chaleopyrite e-ecosnmecmsens
TAGY RagsREIN. wosorvrineinoiinats
(5;) Electrull occeceoecwnw TP
(6,) Galena wmeereccomcscccnceenes
{7s) Rudy S1108F weecsoveremsomnes
(8,) Caleite ~<= “ I

1
4
4,
4
4
5,
5,
5,
6
L
Te
1.
8,
8,
8,
8,
10-16;


http://pMi.ii

1.

A Mineragraphic Examination of Ore from the Premier
Mine.

Location: The Premier Minme ie located jJuet morth of the

International Boundary on the western slope of Bear River
Ridge on the Cascade River, It is about 150 miles north

of Prince Rupert and aéaily accessible by wagon road from
Stewart at the head of Portland Canal,

Geology: The Premier mine lies in the Salmon River lMap-

Area, A general summary of the geology of the area ia

glven below,

Thie formation consiste mainly of voleanies and is
known in the distriet as greenstone, The rockes grade
from eoarse agglomerutes of irregular masses of purple
. and green andegite at the h@ttom,-te-tnxfaeeénauor-gah
rocks,green and purple in eolor, at the top.

Thie formation overlies conformably the Bear River
formation and consiste moetly of a conglomerate with
pehtlea composed of fragments of the underlying voleanle

rocks.

‘The dominant roek in thies formation is a black argillite
with some interbands of clastic material recembling sand-

stone.
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The passage from the unﬂerlying Salmon River formation is

a transitional ome, the conglomerates and elatee being

interbedded near the bace.

These £illes are tabular masses of quartez porphyry
intruded between the bedding planes of the turfe.of the
Bear River Formation. The eills were intruded prior to the
period of mountain building and were later folded at the

‘44ime of the intrusion of the Coast Range Batholith.

MWW
The rocke of the batholith inelude both granitoa

and gabbros but are largely granodiorite, a greyish white
roek of "pepper and salt" appearance consisting of
plagioclase and hornblende with some orthoelase usually

ag phenoeryets. Biotite in many casee accompanies the

BUVBRRONEE T
These dykes belong to the diorite family and vary
from a coarse - grained diorite to a quartz porphyry.
They are very numerous in the northern part of the
area where they occur in belte,
Zliestocens.
The Pliestocene is represented by drift and fluvice
glacial depoeite.


http://Er.cm.tex

.‘3.

: The presemt streams, having their origina in glaciers,
are rapidly £111ing their bedle with gravel and gilt depoeits;

In the wvieinity of the mine, the upper sedimente have
been removed and the ore oceurs in the underlying voleanie
geries consisting of:-

Dense fragmantal amﬁeaitia tuff

Greenstone
Dense near-gurface intrusions of andesite

Coarge tuffe, agglomerates and brecciae,

Roeks corresponding to the Premier Sille occur in the
mine &s & large irregular stbak;

Both the voleanies and the porphyry were extensively
gheared and highly altered before the intrusion of the
batholith, ILater these roeks were cut by numercus large
diorite and grancdiorite dikes and the last phase of igneous
intrueion was the injection into the series of numerous |
lamprophyre dikee;

The rocke were highly altéfed by regional metamorphism
g0 that the original mineral constituente are almost wholly
replaced by ehlorite and sgericite with minor amcunts of
caleite and epidote, A later alteration has been supere
impoeed on these altered roeke by the injection of minerale
izing esolutione along fracture planes. The minerals formed
at this stage, to distances upwards of 100' from the veins,
are pyrite, ehlorite, quartz, sericite, apatite and calcita;
Silicification within 10 feet of the vein has been extensive;
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Yeing:~ The velns are essentially of two types. The first
type 1s a replacement of the ecountry roeck aleug-tha fraetur&
zones , whieh act as ore channels, At lower depths, the roexﬁ‘
are not so easily re;laced and the veins change to marrow,
more maesive sulphide bodies of lower grade., These veins are
thought to be the féaﬁlt of spage filling.
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The fbllowing diseussion is written from -Anformation
obtained by the examination of polished seetions of ore
from the mine;

The numbere of the specimens and the loealities in the
mine where they were colleeted are listed below,

Ho; 12 == 1304 drift at elevation 1350 feet.
Ko; 15 -« Stope 13B. at elevation 1450C fEat;
Fo, 18 -= Stope 12B. at elevation 1260 feet.
No, 22 == 1070 level at elevation 1070 feet;

Mdneralogy: -

The following minerals were noted in the sectlons examined.

Ore Minerals. Ganeue Minerals.
Pyrite Quarte
Sphalerite Caleite

Galena |
Chaleopyrite

Eleetrum

Argentite

Ruby Silver,



- 2

Sphalerite and pyrite were found to be the most aiundant
gulphidee, while quartz was fouﬁﬂ to be the most imyottaﬁfl
gangué mineral, Galena and argentite wer§ fairly abundant
and ah&loopyriié occurred disseminated throughdut the aphalarﬁta;
Spmeka of electrum were found in sections 15 and 18 (See
drawinge.) but none were found in sections 12 or 22, Caleite
was faundrin all speeimens and seemed to have a definite
relationehip to fhe gold. ‘

The minerale usually oceurred as fine to medium grained

sulphide particles in a quartz or calecite gangue.

Raragenesis.

There appears to have been three mdmeralizing epochs,
The first wase an injeetion of gquartz and pyrite. This so0lidis
fied and was f:actured by the second mineralizing solutione,
and the fractures healed with sphalerite and galena., The
sphalerite eontaine disseminated blebes of ehaloopyrite; l
Following thie period and overlapping it, came the third
mineralizing period which brodght in the argentite, electrum
and ecaleite.

Ihe Minerals:e

1; Ryxite: Pyrite is one of the earliest vein minerals
to form; It was drought in with the gquartz and they erystallized’
together, The gquartz-pyrite boundaries are generally smooth,
The pyrite has been fractured and the fractures healed with
gquartz, and sulphides., The pyrite was not remelted during the
later mineralizing epnche; The contaets of the pyrite with the



- smobdth and intimate,

gphalerite, electrum and argentite are not intimate, but

are fairly-smocth,

The pyrite oceure in great abundanee in all sectionﬂ.
In gome of the gectione, it ocecurred as hiatal or evene
gized grains but in other gectione there ies no uhirérmity

to the grain sige,

2, Sphalerite: Sphalerite is the moet abundant sulphide
mineral in the gepecimens examined. It occurs in;irtégulq.r
masseg and blebs throughout the gpecimens, Thie’minera.i o
found replaecing quartz and pyrite. The aphalerité-quafié‘ o

boundaries are very irregular: The gphalerite-pyrite boundaries

are a little more regular but are not intimate. Scattered
throughout the sphalerite are rounded dlebs and masses of
ohaleopyrite, The ephalerite chaleopyrite boundaries are

In moet cases where electrum was noted, there was Bphalevite
in close contaet with it, thm;-however.-Was not alwayeg the
eage, ae in View 1., Section 15, The gphalerite-~electrunm
contacts were smooth and fairly intimate, but the electrum
waes found 1; cloge association with argentite and both vsiﬁing
gphalerite. : _ :

It was coneluded that the sphalerite came in later than
fhe pyrite, but ahead of the argentite and electrum,
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Thia is a minor constituent mineral

in the aeqtiane axamined. It was found 1n-aqattared; rcundaﬂ

‘biebe anﬁ_maaaas in the sphalsritev The émall raﬁn&ed'ferm

of the masees and the smooth, intimate eontacts indicate

eantampvé@neona aepoaiﬁion with the sphalerite.

4, Axgnnxixgz-~'Argontite'was fair1y ahuhdant in éﬁe o
8é6t10n3 examinea ‘It oceurs in & similar manner to ﬁhhaierite.
but in amaller. 1rr¢gular erains anﬁ masees. Thﬁre ia no
uniformity to the grain gize throughout the saetiane.

Argantite is found in eentaet with all the other mineral

‘aonatitugnﬁn, exece jt galena, ehaleﬂpyrita and ruhy ailvur.

The argentitameleetrum contacte are smaoth and very 1ntimata.
Argentite was preaent with eleatrum in all cases.,

The argenﬁite—aphalerita boundaries are smooth and fairly
intimate. ‘Argentite wae noted velning and replacing the
ephaierite._'?ha éééenéitéapyrite'Bouna&riea are generally
gmooth but nﬁt 1ntimate;- Argentite wase fouﬁd veining the
pyrite in ebmpany_wifh‘eéieite and elestrum,

-Tha_argantiteﬁduaftm baun&axiaa are extremeiy irregular.

The argentite-caleite boundaries are generally smooth

and falrly intimate.

5. Elegtrumi~ Eleetrum is a gold-eiiver alloy., It was
found in sections #15 and #18, as small blebs, aseociated
with argentitei calelte and in most, but not all, cases
sphalerite,
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In seetion #18; fhe eleetrumﬁgntirely surrounded by
pyriée. argentite and ephalerite. The electrum-argentite
boundaries are smooth and intimate as were the electrum
gphalerite boundariee, mhé boundaries of these three with
pyrite were smooth but not intimate., No ecaleite ﬁas noted 4n

pr i Erals

the immediate wvicinity of these nesks,

6, Galenat~ Calena wae found seattered throughout the
gsections., It wae hard to eestablish any relationships, but it
is thought to be contemporaneous in deposition with the

¢lectrum and argentite.

7. Buby Silyer:~ Thie mineral occecure in veinlets and
eracke in the quartz., No relationships pretaining to the
time or manner of depoeition of thie mineral were made,

One small speek of ruby esilver oceure in caleite in
geotion #15, (See View 2, Section #15.)

8., Caleite:~ Caleite was found fairly abundantly in
the specimens., It seems to have a definite relationship
to the electrum deposition, Caleite ig freguently found

veining pyrite and quartz.

Conelusions« The rocks containing the ore deposite
are Jurassie in age and eonsist of andeeitic tuffs and a
‘ granodiorite feldaspar porphyry. These rocks have suffered

two periodes of alteration.
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An intense period of alteratiom eaused by regiomal metamore
phism at the t‘imo'{. of the batholithie intrusion, and a later =
and lese intense period of alteration caused 'by the injeetion
of mineralizing solutions., This later alteration consisted
mainly of a silicification of the rock,

The veins have been formed in two waye; one wae by re.
placement of the rocks in vieinity of fractureg which acted
as ore channels, ' The other type is by f£illing of the fraeture
gpaces with massive sulphides.

Formation of the wveins can be divided into two distinet
periods:
ki 1, Replacement of eountry roek by quarts and.pyrite;
2., later replacement of the firet deposition by two
overlapping pericde., The first of theese periods brought in
sphalerite and ehalcopyrite. The second period; argentite,
galens, electram and ecalcite,

It is probable that the electrum ig responsible for the
g0ld valuee throughout the mine,



Pyrite.

Sphalerite.

Argentite,

Blectrum,

I

The minerals present in the view are:

Pyrite, argentite, electrum and calcite.

s

The intimate argentite-electrum boun
be clearly seen and the legs intimate pyrite-argentite

and pyrite-electrum boundaries are plainly shown,

with the electrum
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Ruby Silver,

This is a slightly different view of the

emall speck of ruby silver oceurring in the caleite,
This is wvery unusual as no ruby silver was found in

fioe B

any other parts of this section,

The calcite and argentite can be seen

a fracture in the pyrite in the lower right hand side

of the  view,



ira RN : Lo
View #J,

illus

is view

i & 165

occurrence of the

Se E’_iLj Qn ,1..:?. e

eectrum,

™7

c o 1 cClLLe

-
m e 4
mode - ox




can be

pyrite,

seen

heali

'

oe

oe g‘_"\'.i 0

R
14 =)
4 B I B PR

= adre
actureg

Pyrite.

1n,



noted

'1te and pyrite, and




ma
m

D

Pyrite,

Fleetrum

*



View

i
-l ®

1)

Tra lJIT a
sy Lo g

Electrum,

Caleite,

electrum,
in pyrite., The

electrum blebs can



