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ABSTRACT

This report is a result of a microscoplc eXxamination
of polished sections prepared irom samples of high grade ore
from the Erickson-Ashby property in the Taku River district.
Thnese examinations were carried out in the mineralograpny
labratory at the University of British Columbla durlng the
spring term of the IY45-49 session. The following metallic
minerals were determined:- arsenopyrite, pyrite, pyrraotite,

sphalerite, chalcopyrite, tetranedrite, and poulangeritie,
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MINZRALOGRAPHY OF THE ERICKSON-ASHEY PROSPLCT

INTRODUCTION

Polisned sections were prepared from a suite of ores
from the Lrickson-Ashpy properity., Five selected samples were
cut, mounted in demar, ground and polished tor examination
under the reflecting microscope. To determine the minerals
the sectlions were examined under polarized light, etch tests
and micro chemical methods of mineral determination were used,
Tne possivle genetlc relationships of the minerals were worked

out and are offered in this report,

Location
The property 1s located in the Taku River Map Area
in the Atlin M;ning division, The claims are situated about
three and one-half miles from Tulsequah on the north end of
Erickson Mountain., The showings range from near river level

to heignts ot 5000 feet,

Tulsequah is the nearest settlement and is situated
on the Taku River at the junction of four main routes of water

travel,

General Geology
The group of claims are located on the nortia end of
Mt. Erickson., They were staked by Erickson and Ashby in

September, 1929, and considerable work was done during the
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three succeeding years,

Mt., Erickson 1s a narrow ridge with very steep sildes
and above 2000 feet,exposure is most continuous except for
patches of talus, The rocks are pre Permian sandy argillites
and quartzites overlain by the Stikine group of volcanic rocks.
Between the two 1s a sheet only a few feet thick of Permian
limestone, This sheet of limestone wnich may have been
continuous before deformation now forms numeroys discontinuous

patches of very 1irregular shape.

Mineralizing solutions appear to pbe of two detfinite
types:- (I) Limestone replacment between the pre Permian and
Mesoczoic rocks, forming discontinuous blanket like bodies,

(2) Shear zone replacments in the volcanic rocks.
MINERALOGY

Megascopic Analysis

Pyrite 1s fairly abundant in the ore and thne most
common sulflide observed. It occurs in massive form or 1ln very
fine grains which have been somewhat crystallised into very

small cubes not exceeding I m.m. in grain size,

A silvery grey tibrous mineral having a hardness of
2.5 and prismatic cleavage le present disseminated through the
quartz gangue, nowever, does not occur in the higher grade

ores where quartz is & minor constlituent.
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Spalerite 1s present in the massive form and as
falrly well developed doaecahedral crystals. It is easlly
recognized by its broswn color and streak, its hardness of 4,
and adamantine luster, It is associated with pyrite and the

silvery grey sulfide mentioned below.

A massive silvery grey sulflide having galena like
properties occurs in the specimens where the quartz gangue 1is
nearly absent, It 1s associated with pyrite and sphalerite
and of equal importance, It may be the masslive variety of the

fibrous mineral.

Blue, green and irridescent stains suggest the

presence of primary copper.

The iron sulfides have been weathered and leave a

rust prown coating on the exposed surfaces,

Quartz is tne most common ghgue mineral but calcite
occurs in minor amounts. The quartz 1is massive in several
speecimens in which it is the chief mineral but in others well
developed elongate hexagonal crystal were found, e.g. 8pec.
E. A, 5. Sulfides appear to fill the open spaces between Lhe
quartz crystals., This criteria suggests open space filling

and 1s very suggestive of replacment textures,

Microscopic Analysis
The following minerals were determined by microscoplc

methods:- arsenopyrite, pyrite, pyrrnotite; quartz, sphalerite,



chalcopyrite, tetrahedrite, boulangerite, ana calcite,
Minerals Present ana How Determined

Pyrite FeS

Pyrite ies the most common sulfide 1in thne ore occuﬂ&ng
in massive form and less eommonly cubicic¢rystal torm, It 1s
easlly recognized by its brass yellow color, pittea surface due
Lo 1ts reslstance to polish, negative elcn reactions, 1lsotropism
and resistance Lo scratching. The massive pyrite is well
fractured and the fractures nave been heaied by qﬁartz and iater
sulfides. The erystalline pyrite has been Bdly corrodea due to
iater solutions and the erystals present though not perfect
are very éuggeative of pyrite cubes. It is associated with all
the other minerals presénn except fdibrous boulangerite, calcile

and tetrahedrite,

Arsenopyrite FeAsS
The occuence of this mineral is minor probably aue
to its replacment by later pyrite. Its diamond shape, plnkisin
white color, inferior hardness -F, pogitive etchito HNO) ana
strong anisotropism is very distinctive, It also occurs as
tiny rugged residuals in pyrite which have almost completely
replaced it.

s
S

Pyrrhotite FeS /X
This mineral occurs in two generations and 1is thougnt
to be later than pyrite,possibly replacing it. Skeleton cubie

and dodecahedral outlines suggest pseudomorphs after pyrite,
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In section Z.A. 2, where quartz is the chief mineral present
pyrrhotite is directly associated with arsenopyrite and pyrite
is practically ébsent. Most of the pyrrnotite is massive, is
very badly corroded and irregular and its borders appear to be
remnants of pyrite. The mineral is recognized by 1its moderate
anisotroplism, magnetic properties, smooth polish, nardness D,
orangy tan color, negatiﬁe etch tests and micro chem tests for

iron.

Pyrrhotite is also present in the form of laths and
elongate blebs as exsolved bodies in sphalerite where chalco-
pyrite also occurs in solid solution, Its occurrence in this

form however is minor,

Quartz Sio2

Two varieties of quartz are present described as
follows:~- (I) Dark gray quartz

(2) Watery light gray quartz

The two varleties appear to be contemporaneocus but
the dark gray variety is the more common, occurs as healing
fractures in pyrite and filling open spaces in corroded
arsenopyrite and pyrrhotite, This variety alsc appears as
well developed eunedral hexagonal cross sections and elongate
laths. The open spaces between the crystals nave been filled

by later sulfides,

Sphalerite Zns

A he .
Sphaleritedalong with boulangarite istsecona most
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common sulfiade in the ores, It occurs almost imvariably with
exsolved intergrowths of chalcopyrite in the sphalerite along
with minor intergrowtns of pyrrhotite, Sphalerlite is found
healing tractures in the early sulifides and rilling open spaces
in‘the crystailised quartz., Ite resinous inivernal retlection
is very characteristic and along with micro chem tests for
zinc, 1ts mouse gray color and negative eteh reactions it is

easily recognized,

Chalcopyrite CuFeS
Tnils mineral occurs as exsoved intergrowths in

sphalerite, These intergrowtns are lath like-elongate stringé;
which appear to follow crystal boundaries, but in most cascs
occur as minute blebs in somewhat paraiiel orientation, and
are seen only unaer high magnitication, Chalcopyrite is
recognized by its brass yellow coior, isotropism, easily
scratcned with needle having a hardness ot C, micro chem tests

for copper and iron and its negative etch regctions.

Tetrahedrite 5CuzS. 2(Cu, Fe)5.2SbaSs

Tetranearite is a very minor constituent in the ores
and occurs only in direct association with fibrous boulangerite
and calcite, It 1s found in sections E,A, I and E. A. 2 where
quartz gangue is prominent but does not occur with tne other
massive sulfides, The mineral is iight gray in color with a
glight suspicion of pink, is isotropie, nas a hardness of C-—
gave negative etch tests and positive tesis for copper and

antimeny., An X-Ray nowever was required anu lts presence was



confirmed,

Boulangerite 5PbS.Sbe Sa
Buulangerite 1s a very common suliide ana occurs
in two distinct torms:;~- (I) A fibrous variety associated with
tetrahedrite and disseminated through quartz and later calcite.
It is found only in sections E.A. I anu 2 where quartz. is the

main mineral,
(2) The massive variety is very common

and occurs healing fractures in pyrite and replacing other

sulfides as well as guartz,.

A distinctive characteristic of boulangerite 1s 1its
pleochrolsm which glves'nﬁe appearance oi two minerals being
present, one lmpression is galena white with a slight suspicion
of pink while the other appears siightly gray with a greenish
suggestion, Trianguiar pits due to the prismatic cleavage are
fairly common, The mineral is galena winlle in coior; 1ise
anisoiropic witn colors cnanglng irom liignt gray to medlium gray
10 a blulsh gray; hardness ol B; positive etch tests vo HCi,
HNos and negative to KOH wnich uilstinguisiea 1rom other lead
antimony suifides, Micro cnem tests ylelded lead and antimony.
X-Ray pattierns taken of' the powder proved tne mineral to be

boulangerive,

Calcite CaCOg
Caicite 1s thne latest mineral to ve deposited in the
depositional sequence and is seen replacing fibrous boulangerite
and tetrahedrite, It occurs only in small amounts in specimens

E, A,I and E, A, 2,


http://5PbS.Sb.fcS3
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List of Sections and Minerals Present

Section Minerals Present

E.A, I Pyrite 1s the most common sulflde; arsenopyrite

ig minor and is present in dlamond shaped
crystals; sphalerite,chalcopyrite, tetrahedrite
and masslive boulangerite are very minor;
fibrous boulangerite fairly common,

Juartz is the most common gangue and comprises
about 70% of the section, Botn varieties ,
dark gray and watery light gray quartz are

present., Calcite 1s present in small amounts,

E.A.2(A-B) As above with the exception of pyrite which
is almost absent and pyrrhotite is the most
common iron =sulfiade, Tetraherite anda tibrous
boulangerite are both fairly common in this

section,

E;A; ) Pyrite is dominant; arsenopyrite minor;
sphalerite very common with chaicopyrite and
a few laths of pyrrnotite in exsolution.
Massive boufﬁgerite is very common. Boti
varlieties of quartz are present with tne dark
gray quartz crystallising in well defined

hexagonal outlines,

E.A. 6 Massive pyrite and a few cublc crystals are

present; arsenopyrite present as diamond
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Pyrite, pyrrhotite, arsenopyriie, sphalerite,
tetranedrite and boulangerite all occur in massive rorm ana

their grain glzes are too approxiamate Lo pe worthy of mention.

Paragenesis

Arsenopyrite
Pyrite  EEE—

Pyrrhotite o

Quartz- Dark grey quartz 4»1
Watery light gray -
quartz

Sphalerite . 1

Chalcopyrite

Pyrrhotite

Tetirahedrite

Boulangerite

Calcite

Arsenopyrite appears to be the tirst mineral that
was deposited. It appearse in many cases to be contemporaneous
with pyrite as they form mutual border relaﬁions arnd 1in other
cases they seem to graue into eacn other, nowever, suftficient
evidence was found where arsenopyrite wnich was badly corrodead
remaincd as residual remnants in pyrite indlcating its replac-
ment by pyrite (Plate I)., Pyrite repiaced the arsenopyrite
a8 explalned above, it was foliowed by & period of fracturing

leaving openings for later nydrothermal solutions,

Pyrrhotite is believe to follow pyrite in genetic



sequence, In section E.A.2 vague cubic and dodecaheuaral
outlines of pyrrnotite suggest pseudomorphns after pyrite,
Massive pyrrnotite appears to be filling vacancies of former
pyrite which has been dissolved and carried away leaving outer
rims of pyrite, It appears that hydrotnermal soiutions have
altered the pyrite o pyrrhotite except the small rims tnat

are in contact with quartz, This evidence though very suggest-

ive is not very conclusive,

Tne arsenopyrite, pyrite, ana pyrrhotite were padly
corroded and in addition the pyrite was nhighly fractured, These
have been nealed by quartz and replaced by later sulridés.

Two distinct varieties of quartz were uinen aeposited, dark gray
quartz whicin has crystalillised in part and watery light gray
gquartz. Boun appear Lo be contemporaneous in depositional
gsequence, Many euhedral hexagonal crystds of darg grey quartz
are present wnicn were later filled with incoming sultiaes
suggest a loose crystaliine gtructure whicin permitted the

inf lux of these sultides. In aauliion quartz has vesn lraciured

ana replaced by later. sulfides,

Sphalerite followed quartz auring»the deposition.
It nhas filled and nhealed fractures in the earlier iron suifides
and quartz having also filled the openings between the quartz
crystals, Chalcopyrite and pyrrnotite were formed contemporan-
eously with sphalerite in solia solution., Chalcopyrite seems
to follow crystal boundaries in sphalerite and the oblebs have

aliggned themsclves in somewhalt parallel orientation, The
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pyrrhotite occurs as laths or elongate blebs and are very few
in number, It may be régarded as second generation pyrrhnotite
since it was formed at a later date than the earlier magssive

variety. (Plate #2)

Tetrahedrite followed sphalerite in the genetic
sequence, Although it was not found replacing any of the
earlier minersls it has been replaced by later boulangerite,

Plate #3 illustrates this replacement,

Fibrous and massive boulangerite replace the tetrane-
drite and in most cases the fibrous vériety has done the
replacing. This may suggest that the fibrous variety was
formed during the early crystallisation of poulangerite and
tne massive variety at a later stage. The massive form nas
also replaced sphalerite and other earlier minerals and in
addition has filied in fractures in pyriie ana quartz and

flilea the open spacses between the quartz crystals. (Plate #4)

Calcite was the last mineral to be deposited and it

is seen replacing tetrahedrite and later boulangerite. (Plate #5)

Concliusions
I. The ores are apparentiy of hydrotnermal intermediate
temperature origin.
2. Replacement and open space filiing have been the
dominant processes in the formation of the sulfide ores,
5. The early tormed minerals like arsenopyrite and

pyrite were shattered and iractured and were invaded along the
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fractures by younger minerals,

4, Quartz gangue hnealed the tractures without
replacing then,

5. Quartz was fractured during a subsequent period
with later minerals filling these tractures in the quaritz and
the earlier iron sulfides and replaced the tractured minerai.

6. The later suliides filled open spaces between tihe
quartz crystals,

7. The minerals in the ore are rine to medium grained,

8. Pyrite, sphalerite, and boulangerite are the chief

ore minerals present,

9. Quartz is the chief gangue mineral with minor

amounts of calcite.
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Plate #I

Section E,A. 8

Arsenopyrite Spnalerite

Pyrite (::) Boulangerite

Fractures

Quartz

Remarks
Arsenopyrite is snown being replaced by pyrite,
quartz has filled an open space 1ln the corroded pyrite and
boulangerite is replacing sphalerite and filling in fractures

in the pyrite,
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Plate #2,

Section E,A, 8

Sphalerite Quartz
(::) Chalcopyrite Boulangerite
Pyrrhnotite

Remarks
Sphalerite is seen rilling in open spaces between the
quarcz crystals, Chalcopyrite and pyrrhotite are in exsolution
with sphalerite, with the chalcopyrite following crystal
boundaries of sphalerite, The blebs of chalcopyrite have
alig%nea themselves in parallel orientation. Boulangerite

is seen begiuaning to replace tne sphaisrite,
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Plate # 3

Section E QA. 2"B

Tewrahedrite Quartz
(::) Boulangerite

Remarks
| Tetrahedrite in contact with quartz is being replaced

by Tibrous boulangerite,
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Plate #4,

Section E.A. 5

X 220

Beulangerite Pyrite

Sphalerite (::) Pyrrnotite

Remarks

Sphalerite is shown replacing pyrrhotite and pyrite,

and boulangerite is replacing the sphalerite.
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Plate #5.

Section E.A, 2-A

X 220

Tetrahedrite Calclte
(::) Boulangerite

Remarks

Boulangerite replacing tetrahedrite followead Dy

their replacment by calcite gangue,
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