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The Viesteria FProperty

The Vietoris property lles on the northwest

slope of the Hocher Deboule Hountain at & point spproximately
five wiles south of Haszelton, British Celumbia, I say be
preached by & paek horse trail three miles long leading from
Comeau's vaneh at the foot of the mountain, two niles east of
Caernaby on the Cansdian Hational Ralilway,

Three parallel weins outerop on the

whiech lies jJust west of a sharp, north-south itrend-
ing ridgs in the Hocher Deboule granadiorite. The velna

strike roughly east and west and dip between foriy and sixty

dearecs north. They will be referrsd to as Nuzmber 1, Number

2, and Huwber 3 veins, from novth teo south. Hear the Humber 1

or northernmost vein is & crosy vein which strikes to the
northwest and dipe fifty degress northeast.

Only the Humber 1 vein has been worked for 1its ore.
Your adits have baen driven along this vein at slevations of

250, 5500, 5730 and 5900 feet. An open cut and several pros-

e




b

peet plts follow the vein over the top of the ridge. These
pite arve st elevatlions between 6100 and 6200 feet., Arnpiher

adit, whose portal is ninety feet northwest of the 5290 foot
% =

an apparently barren shesr zone whieh is probvedbly the under-

ground projsction of the eross vein. 7This 841% and the sdit

The Bumber 2 vein, & little less than 1000 feet to the
south, is mineralized similarly %o the Humber 1 vein. A4
series of outerope and prospest pits traes the vein for more
than 1000 feet horizontally. The Number 3 vein, 790 feet
farther to the southwest, hse not been traced for any great

it is sipilar to

distance sleng

velne 1 and 2.

Development of the
1916, following conpletion of the Cansdian

s #hich provided a weans of shipping ores from
of Hazelton. Belween 1910 and 1%hl, simty-four
sorted ore wers shipped. Ap anaiysise of the

the ere is given in Table 1, iaken frowm

(19k8, pe 81}, Bamples submitied by Blaek (10uS,
5 5

\

pe 82) to the Deparitment of Hines of British Coluwmbia led to

-

the ldentifiecation of ursnium in the orey recent sectivity has
hezn coneernaed with exploration to determine the pessibility

o

of an economic deposit of uranium on the properity.
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The main object of this work has bheen to determine
what eonditions, strusiural, mineraloglesl and phyeienl, have
led to the depoeltion of uraninite in the veins of the properiy.

the following Testures,; balleved hy the writer

angey have been studisd 1ln the literature,
field and laborstory:
is The pgeclogy of the Heszelton mining ?i%% and the

distribution and zoning of ore deposits within the district.

2, The geologle features of the Vietoria property,
including the composition and spatial relstionshipe of country
vocky dikes and veln waterial, the presence of faultes and shear

zones and the sugesssion of ore and gangue ninersls,

it

3o The form, wode of deposition and assoeistions of
the uraninite, JPost-depositionsl effests prodused by the
uraninite, such zs the formetion of alteration producis and

pieochrole helos, have alec heen ohserved and will be deseribed




in this papsr. The importance of thess effecis lies in their

possible usefulness as guides to uranium ore.

The study wes made at the request of ¥r. James lnckse,
president of Vietoria Sesurities Litd. of Vaneouver, British
Golusbia, Its purpose was to provide as wuch detailed informa-

ie on uranium devosition a

s
Fode
G
=
i
i

3
£
i
E
o
o
gmﬁ

owing to the faet that the presence of €
%

by Black (1948) and Stevenson (I949) in their investigations

af the properiy.
The Prasent Investization

In this study, all available litersture was consultedy
gpproximately one and ome-half monthe were gpent in fleld work

on the property and three he in laboratory work at he

,:f

University of “ashington.

literaiy ongulted. The literature sonsulied was of

twe types: that desling with the general snd economic geo
of the regien, and that desling with the Viectoris Securities
sroperty. Fartieulsyly valusble in the latter ware the results

by Galloway (1916, 1917 and 1918), Blaek

(1948) and Stevenson (1949) whieh appesred in Annmual Reports
to the Hinieter of ¥ines, British Columbia, and the reporis by

G'*Weill (1918) a2nd Hindle (1940} in Gescloglezsl Burvey of




Canada mewoirs. Armstrong's work (1944, 1946) was frequently
consulted in connection with the general geology.

Field work. Field work consisted of the following pro-
cedurest 1l. Mapping of the veins, dikes, lithologle contacts
and faults, usins a map constructed by Mr. artin Jasper,
mining enginbor for the coupany, &8s 2 base map. 2. Gelger-
Mueller counter surveye of the two main adits on Number 1 vein,
with readings taken at five feot intervals along the vein
(Figure 29). 3. Collection of specimens of vein material from
as many radicactive locations as possible, Continuous samples
across the full width of the vein were taken wherever possible.
Saumple locations are shown in Figure 6.

iaboratory work and methods. Approximately 200 thin
gections were made from the specimens collected. OFf these,
120 are from the Number 1 vein and the rest from FNumbsr 2. In
addition, six polished sections were wade from specimens of
sulfides, lnown, by the method deseribed below, to contain
uraninite, '

In order to identify the uraninite in the thin sections,

an adaption of a method deseribed by Yagoda (1946) for loca=-

lizing radioactive minerals in polished sections was employed.
Before modntins the cover glass, each section was placed on a
photographiec plate so that the emulsion and section were in
direct contact. For uniformity of renulti, an exposure time of
100 hours was used., A sharp, clear pattern of uraninite distri-
bution was obtained in all jlatoc exposed to uraninite-bearing
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formation of a turbidity in that part of the

emulsion in con-
tact with ghe mounting medium (Iakeside Mo, 70), the rest of
Ye emulsion remalning clear and outling

hg the shape of the
by, ¢ and ¢ Were made

cess orthochromatic film and a with another

turbid Zones in the former

In Pigure 2y with contrast Pro-

type of fllme The

can be readily distinguished.
The thin and polishea gections were used in tonjunetion

with the exposed plates in order to estadblish the

1&entity and
Paragenesis of

4y the aaaoci&tions,

eontrolling microstructures and alteratg

ion effects of the
uraninite,



CHAPTER II
ECONOMIC GROLOGY OF THE HAZELTON DISTRICT
General Geology

Antroduction. The Hazelton distriet is underlain by a
series of sedimentary rocks intruded by granodiorite and diorite
masses with assoclated ore bodiees, The relationships of sedi-
ments and intrueions may be seen in Figure 9, which is based
on a prtliﬁinary map of the area by Armstrong (1944), The
geology is by Armstrong and Gray (1938) and Kindle (1938, 1939).
The sedimentary and voleanie series,

of Jurassie and Iower Creteceous age, is known as the Hamelton
group. The geographical extent, lithology, age and strati-
graphie subdiviesion is dlscusesed by Armetrong (1946, p. 9) as
follows: |

The Hazelton group is widespread from Fortland Canal
to Frinece George, and comprises a conformable succession,
poselbly 10,000 }bct thick, of interbedded greywacke
argillite, conglomerate, tuff, brecela, andesite, an&
basalt, fn most places the voleanic rocks ocour as leng-
shaped masses up to many miles long and thousands of
feet thick that are roughly conformable with overlying
and underlying sedimentary rocks,

On the basis of contained fossil shells and plants
the rocks of the Hazelton group range in age from pre-
Middle Jurassic to Iower Cretaceous, and include what
have been called Hamelton group and Skeena formation or




geries (Armsirong, 194hB}: The shell collections that
hesn identifled are f%@@ beds of two ages: (1)
HMiddle Jurassiec, and (2) Upper Jurassic or possible very
sarly lower w?@%& seouss No fossil planis have heen
found in the Widdle Jurassic beds, which are mainly
marines ?ﬁ%%%@fg plants have been eollecied frowm wany
&&ﬁ%ii%i%% iﬁ uﬁ% gﬁﬁagwg bads, whieh @@ﬁ@i%% af inter-
arine g%r&ia* ihe plants repre-
Lated éfﬁ?ﬁm&@&&&%g‘@i%ﬁ
»g %M$ iﬁ%%? %é&i%@%?% @f Alveris : :
prosumably.s ol Iower CUretaceous ages lowever,
%&%32@ of %ﬁj%? Jurassiec or; pos ~13§ vEry eaxrly iowesr
Cretaceous age were collecind on £ ; Hountsin
f%@% £ hed %wﬁ feet stratigraphlieally above eoel measures
; g Tossll plants identiflied as of lower ¥
2ty until further paleontoliogical iﬁ%@@%igﬁiifﬁg
ﬁééﬁ i% is %@% @@ﬂgi%z@ o indieate how much

slton gﬁﬁﬁg %a@ @%?ﬁ.%aﬁﬁi@§§%§ in plages, but
over much of itz outerep arer 1t containe feow fosslle of
disgnostic value, and the linlts of the growp ave mot
Innwn.

The intrusive bodies vary from
dioritie to granodioritic in ecompoeition 2nd range from less
than ene to wore than thizty square miles in srea, They form

the eores of he higher peake in the area, where

5

alipine glseia cerved 8 rough. Jegged topogrephy (Fige

ure 4},

P

beveral writers guggest that these bodies are related

to the Cosst Range batholith. Armetronz (1946, p. 12) sum-
marizes inforsatlon peritaining %o the Ccast Henge hatholith

and related intyusions:

5

The dominant geploglieal feature of the Coasst Hanpge
is itg greant sowposiite batholith and numsrcus related
intrugiong. » « » The rocis @f the main batholiths are
dominantly granodioriies and guartz dioriters = + «
¥ost of the satellitic intrusions ave of zranodierite
and quarts monzonite, but a few wmore basie bod

iles bave
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been recorded. The Premisry, Big Fiesouri, Hidden Creek

(Anyox), Dolly Varden, Red Roue, Siiver Siendard,; Duthie,
Roeher Deboule, and Polaris-Taku orebodiss, and innumep-
able smaller mineral deposits, ocour in or nesr the Ooast

¢ batholith and related imtrusions. . . « Alonsg the
ian Hatlonal Ballway from Terrvaes to Cmithers,
Jurassle and probabls Iower Cretsesous strata of the
Hazelton group have heen invaded by the (Coast lange)
batholith snd by relsted intrusions (¥indle, 19372, ps 6,
1937by pe 74 Armetrong, 104D and 19Wke) . & « o 1t im
evident . . . that various phases of the Coast Range
batholith and related intrusions range in age from

i - Jurassiec te Upper Crotacesus and poesibly later,
and that 3 large part was intruded in Iower Orstacsous
or later times.

Yot

g« OFf the orebodics listed in the above Gus=

tation, the Red Hoee, Silver Standsrd and Rocher Deboule all
are within the limits of the Hazelton distrist, The relation=

ship of these and other mineral deposite to the intrusives =ay

=3

ares, Armetrong (1944, p. 1L} states:

In the Hagelton-Smithers reglon the main valleys
appear to lis along wajor fault zones (Armstrenz, 19W4e),
and each individual wmountain range or massif, as for
example Bocher Deboule Hange, which ie 250 gguare niles
in ares, may represent & fault bloek., Huech of the
folding in this region is seymuetrical, and in places
overturned folds have developed inte overthrust faults.

The syetem of faulte cutting the Rosher Deboule Henge, whieh
£ €,

lies south of the Shsens and

Bulkley HRivers, may be sesn in

Figure 5. The genersl trend eof the faults iz north and south.

4n exception ls the small esstewest trending fault in the

northwest part of the range,




il

Ore Deposits

gggggihgﬁlhﬁ. Approximately forty ore deporits exist
wiihin a thirty mile radius of'Bazolian, all but four being
within a fifteen mile radiue. Half of the deposits lie north
of the Bulkley River on Glen, Four Mile, and Wine Mile Moun-
tning; the rest are south of the Bulkley River on the slopes
of Rocher Deboule Hountain,

g,gggglgyng_ggg. Nearly all of the deposits are defi-
nitely associated with the 1n£ru-1vb masses scattered throughe-
out the districi. An apparent exception is the highly

produoctive Silver Standard mine whose velns are in fissures in
the quartzite of Glen Mountain (Kindle, 1940, Do 28). Even
here, two small stocks of porphyritic gramodiorite which ine-
trude the quartzite indiecate the presence of a larger, deep
seated intrusion. The usual eite of ore deposition is in
fiseures near the contacts of the intrusive mnn-ci. ¥ost
notable examples of this are at the west contact of the Rocher
Deboule granodiorite and on the entire periunter‘of the grano=
diorite of Wine Mile Mountain, |

Because the deposites are associated with masses intru-
eive into lower Cretaceous sediments, they may be considered
to he of post=lower Cretaceous ngi. It is rot possible to fi#
the age with more precision since thb relationship of the
intrusione to scattered small deposits of Upper Cretaceous
sediments is not certain (Armstrong, 194%) ,
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Zoning. A definite temperature zoning 1s exhibited by
the mineral deposits of the Hazelton distriect, On the basis
of mineral assemblages considered to indicste temperatures
correpponding to those of the epithermal, leptbthermal, nBeso -
thermal and hypothermal zones (McKinstry, 1948, p. 380§ Bateman
1950, ppe 40=43) the following dlagram has been prepared, in

whieh 811 deposite classifiable according to temperaiure of

e ;
130, 12 78
LEGEND
o epithermal
© leptothermal
e mesothermadl
x hypothermal

0 granodiorite

~

‘sediments

e At

TEMPERATURE Z ONING
Hazelton B.C. ;
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formation are represented by the symbols given in the legend.
Those whose mineral assemblages do not indieate a definite
temperature zone are represented by the small dots without
nunbhers.
| The mining properties indicated by the numbers in
Figure 3 are as followst
1. Fortune Hill olaim; 2. Barber Bill groupj
3., Silver cu% groupy 4. Pole Star claim. 5. Bun-
rise groups lead xlng groupsy 7. Glocan groups
8., 8ilver Pick 3““9% 9. 0, E. groupy 10. True
Fissure groupsy 1ll., Higgins propertys 12. American
Boy ¢xeup; 13, Silver Standard minej 1%, Erie
gmups 5. Comet groupsy 16. Golden Wonder ups
17. Cap or Comeau groupj 18, Victoria Securities
prapcrty; 19, Ione &tar claimy; 20. Black Prinee
groupy 2l1. FHighland Boy ¢roqp; 22« BRocher Deboule
mine; 23, Great Ohio so 24, Spaulding propertys
25 Rnd Rose group; nrian Boru group; 27. Kil-
larney group.

Table II llsts the minerals used in meking the classi-
fication. The numwber at the top of each vertieal column
represents the corresponding deposit in FWigure 3. The mineral
ascemblages ave taken from Kindle's report (1940).

From this information, the following conclusions may be
drawn regarding =zoning in the Hagelton areat

1. The highest temperature (or hypothermal) deposits
are associated with the Rocher Deboule batholith. An exception

is the Fortune Hill elaim (number 1, Figure 3) in which pyrrho-

- tite oocurs, Among the minerals found near the Rocher Deboule

batholithy which are not found elsewhere in the district, are
molybdenite, pyrrhotite (with one exception), wolframite, magne-
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Table 2

MINERAL ASSEMBLAGES PRESENT IN MINES OF THE
HAZELTON DISTRICT

10 12 14 16 18 20 22 24 26
123456789 11 13 15 17 19 21 23 25 27
Sphalerite XA x|xxx]x|xgx]x x| x
Galena AKX H K xxx A x| x x| A
Pyrite xx (K | % | xxx x| xx|x|x qxxdx | |=
! |Chelcopyrite | A x| x| x| A | ¥xdgdxrAA A
Jamesonite 1 x| il o exd ey x| x
Freibergzite X
Tetrahedrite X« X x x| x| x| x| H x| X]
Cosalite H X
Arsenopyrite | | 9 A A x| x % | X X x
Argentite X X X
Safflorite X X
lolybdenite x | x | x
Pyrrhotite X X X X ] X
Yolframite X S
lagnetite 1P| X
Uraninite X
Chlorite X
Quartz A o o o o o o ] xx| x| [Hdx] [x]xdd [
Siderite b x x| [x
Carbonate b IP X Pl i
Hornblende X xxx |x
Biotite X

tite, uraninite, hornblende and biotite! all hypothermal
minerals.

2. HNearly all of the lower temperature (epithermal
to mesothermal) deposits are north of the Bulkley River. The
Comeau group (number 19, Figure 3) appears to provide the only
exception, with the assemblage! chaleopyrite, jamesonite,
quartz and siderite., Hlost typical of the minerals in this area
are sphalerite, galena, Jamesonite and tetrahedrite, indicating
lower temperature deposits than are found on the Hocher Deboule

ountain,.
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gluster. This, in sddition to the pressnce of wolybdenlits,

uraninite, hornblende, hiotite and seapolite definitely indi-

%

gates that it is & hyvothermal deposit.

Geologieal Festures of the Property

eomprise the two wmajor geologd
granodioriter two of them follovw the He. 1 znd Wo. 2 veinss

the other intersectis the jlo. 1 vein 2% an angle of about forty-

five degrees. Velns 1, 2 and 3 follow east-west sirilking faults

i

1 the contast mone

b
ot

in the granodiorite: the croses veln is
betwasn granodiorite and sedimsnte (see Figure 6).

entary Im. The composition and attlituds of

the sadiments underlying the wesitern pard of the proporiy hive

siready bheen discussed under Geplogle Battling.

%

Granodicrite. The composlitlion of the grancdlorite, as

determined by thin

quariz
sligociass-andeaineg
arihoelase

biotite

hornblende 5
megnetite -

Except near the velns, where a considevable ineresse in horp=-




blende glves 1% a darisr sppenrance, the granodioritie les &

fairly light,

phie tezture.
four millineters in dlamster. Feldspay crvetsls ave suhedral
d blotites Ti1l intsrgranular

sarilaer oysed

%w
fot
o
%’Zﬁ
%

wminerals. This is woet notleeable near the velns.
Hlkes,

composed of andesine

it iz sgheared 1

veln formation and is found in both the fool and hanging walls

of the vein. SBub-parallel sligr-ent of feldapar lathe causes

& distinet flow strueture., Approxisaiely elghteen inshes wide

and having very sharp @Q@%@&%% with the granodiorite, the dike

Husber 1 vein, the morthern p

twenty Teel W

level adit 220

offeelt soern on the guvrises,

3¢ & third dike, the relationships of which are a

1ittle =oye
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Z vein., It is composed of light groen materinl containing
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large phenceryets of andssine partly altered to serisite. The

matrix sppears wainly i be somposed of very fine grained

hornbliende. Best exposures are found at the easternmost part
of the property, where the dlke ig over forty feet in thickness
nd lieg in the foot wall of the vein. OGeveral seatisred
exposurss cocur from twenly te one hundred fael into the
hanging wall of the vein as 11 sporoaches the sediments 16 the

weegte The thinness of the dike in these axposures and thelr

distance frowm the FHumber 2 veln suggests that the exposurss
night be those of one or more dikes of glimilar composition

striking parallel %o the dike exposed farther eset.
The fact that the Tirst and third dikes sre otnsiss-

ntly fellowed, and, in placas, sheared by the eminersl
faults of veine 1 end 2 Indlicates that they were probably
gones of weakness which loezlized the feulting. That the
direction of relative movement was to the west on the norih
gide of the Wusbsr 1 veln is shown by the directlon of affeet
of the second dike, The direction of relative movement of
oppoelite sides of the Humber 2 veln is not evident.

The faults on the property have alveady hesn

discusped to vome extent in connsection with dikes. There ave
two wmajor faulis striking easterly and dippinz botwean forty
and sizxty degrees north. Thege are the contyolling structures
for veine 1 and 2. In the fuxber 1 veln it is evident thst
shesring took place alens the faulis both hefore and after

minerslisation. The flesure coused by the eawlier sheasring ie




pacuplied by the vein and cuts sercse the andesite diks in a
number of plasces. later shearing bhas produced a gouge zone,
in piaces nearly & foot thiek, which eontains fragments of

o

veln material, The latest movement hag resulted in g displace=
went of the hanging wall of the fault twenily feet o the west
{see preceding parvagraph). &lickensides seen in sowe of the
adits show that the wmovement was not horizental but had a dip
component to the west of ahout forty degrees. Beslides the two
major faulte there are & nunber of ecroses fractures sgnd zones
6f breceistion which elrike in & northerly direction. The twe
largest of these sre the sheayr ccoupied by the eross vein and
& broceizted zone about 210 feet frowm the portal in the 5500
level edit.

Veing. With the exceptlon of the eross vein, which

ilee in the contaect zone between gramdiorvite and sediments,

@3

21l the velns are entirely within the grenodiorite. They vwary

from a few inchss to three feet in thiclkness and are minsyalo-
gleally similar., The gimilarity in composition of wveins 1 and

2y 8s determined by thin section etudy of 113 samples from

mber 1 and fifty-seven samples from Fumber 2, is shown in
Table 3. Haeh figure represents the ratio, expressed in per
cent, of thin seetlons containing the wineral in the left
eolusn %o the total number of thin seetions from %%@ location
given at the Wpe.

The apparent difference in the zwount of woliybdenite

is provably due %o its very srratle dige
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trivution in the velns rather than W any asstunl difference.
Among the other minsrale, there is fairly slose agreement, and
it sy be sssusmed that velns 1 snd 2 were formed under nearly
identieal physieal and chenmical conditions.

Hornbisnde is the predominant gangue mineval in all the
veing, An indication thet the formeition of a2t least part of
the hornblends resulted fros alterstion of the granodiorite ig
provided by the presence of & large nurhber of hornblende~filled
eracks up te half an ineh thiek in the gravncdisrite leading to
the veins. ¥For severazl inches on eithsr side of these cracke,

the grapodiorite is lesched of mafic materisl, suggesitiing that
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thege areas are the souree of the hornblende, Disecontinuocus
lens~1like bodies of orthoclase-quaris pesgmatite, disseminated
apatliie, orthite, sphene and seapelite and velnlete of guarts
and salelte 21l seceur within the hornblende. In places the

re entirely in altered granodiorite or in slitered dike
waterial. Arsesnopyrite cecurs both as solid veinlels up %o
en ineh thick along eracks and ag broad bands of disseninated
erystals replecing hornblende. It is by far the moet shundant

i1ile wineral, iyvbhdenite forme thin sezme and a few

20lid poekets several inches in diamster, prinelpally within
the hornblends, and is wuch more restrvicted in distribtutien

than arsenopyrite. Uraninite oceurs wost often ae paper thin

seoms similar to thogse of mo

iybdenite. Higroseopie emumingil
ghowe moet of the sesns to econsist of numerous swall evhedral
sryatels of uraninite diseseninated in hornblende along narrow
microfractures, Ucesglonully it ie slse found disseninaied
through zones nore than & foot wide. %%%Aﬁlﬂﬁﬁ sggoeiation of
graninite and wolybhdenite will be dlseussed later.

Fizure 6 shows & numbay of locations on veins 1 and 2
and the erose vein from which samples wers taken. The following
paragraphes deseribe briefly the vein 8t each of these locations.
The minerals are listed in order of degresnsing abundance.

1. 7The vein here lg forty inches wide., 7The hanging
wall ig granodierite; a one-foot gouge zone contalining frage
mentes of grawodicrite and veln material forme the food vwall,

The gangue is coarse gralned hornblende, orthoclase=-guarts




%

2%

pegmatite, quartz and caleite velnlets, chlorite, apatite,

i

F

e
&

2

i«vﬁa-

biotlite and osrthite. The ore enopyrite, uvraninite and

a little molybdenite, The pegmatite is in lems-like bodies

4

gevaral inches thiek and spproximately elighteen inehes from

“gie
|

the hanging wall conitaet. 8% of the arsenopyrite and urge
aninite is in the sgesme zons, A4 thin veinlet of solyhdenite and

uraninite eesurs sight ineches farther gway fros ths hanging

’3*"“%

wall 2% the eontaet of the predoninantly bornblende bhearing

zons and & zons contalning conslderables glasey quarisz and
ealeite, This latter zone persists throush the resnining dise
tanece to the gouge in the foot wall.

2, The granodlorite iz broeciated and altered in a

o

gone two feet in thiekness. 4 smooth slickenslded surfses,

4
Sk
2
o
o
&
&
@

helow which is 2 zone of medlum to coarse gfﬁi@@

&

of an unknown thickness, forwms the feot wall of the breecliated

granndiovites The plunge of the slickenside sirieticns is

forty worthwest. 7The gangus is hornblende, orihlve

gquartz and gericite. The ore ls argenopyviie, molybde
uraninite, Altersiion of the arseropyrite has produced consie
dersble hesaiite. The arsenopyrites forme & solid sesnm just

valow the slickensided gurface: molyhienite and uraninite are

in tiny vein.
3« The relatlenghips here are the szame as at location

twe and nesd noh be further discussed.

{

wall of granodiorite is a2 Zone,

lteved, bresciated granodicrits
¥
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followed by six inches of gouge and elghtesn inches of altered

dike material. The dike econtaines &

sosrse grained hornblende, orthite,
guarte and ealeitey all later than the dike materisl whiech
sonsists prismavily of fine grained spdesine and hornblende.
Trzoes of solybdenite and uraninite oceur in microscopie
poekets and in disseninated form.

g, Grampdiorite forms both the foot

the floor of the adit and narrvows to lsss than & foot &t the

Eh v oY %
thres inoh wand ikt |

of very fine grained maisrial which appesare W
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vein composed of ealeite, quartz and hematite in parsilel

bands, and 2 seam in the gravedlorite, the marginal aress of

whieh have been leashsd of mafl

nd dips fifty-seven degr

g*%“
]
0

sight deszrees southeast

the seam in the zramodiorite 1 neawrly veritieal aznd sirikes

The zranndlorits clnse to

s

the interesetien is altered {0 a desp red edblor. The rslation-

OWR. Lte

ghow thet 1t could he &

di ¥favenos in wineral

are hornblende, quartz, orthocls




12, 7The eross veln here ls fifteen inches widse,

&

strikes Tifty-five degrees southesst and dips steeply northe

walle The gangue consiets of hornblendey lenses of orthoclase~

of ite variation in strike fro

guartz, chlorite and seapolite. Arse

i ¢racke; &

G aliaras
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tion of arssnopyrite,
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ere
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to bhe the main control of mineralipation. The gangue is

ite, apatite, seapolite, sphene and
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hematite. Arsenopyrits forme solld veinlete up to WIT an

as%

ineh thick, and a little uraninite forms thin veinlete in the

sue waterial.

16. In the feldspar porphyry dike and granodiorite
= B

than an ing

pally of hornblende, with some orthoeclage-quartz p

orthite, sphene, epatite and chlorite. US0lid velnlets of
hin veilnlets of wmolybdenite and uraninite
17. Clinging surfoece of Humber 2 fault,

well sxposed at i geveral lins-like bodles of

vein wmaterial, some of which reach & %%i@kﬁ%ﬁg of more than
sighteen inches. Cangue wninerals are hornblends, quariz,
caleite, hematite, sericite, chlerite, apaitite, orthite,

esiloidal silies and blotits.
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aworphous siliea, with which & considsreble awount of hems tite

approzimate ordsr of sebundanecs, are given im Table 3, The

g alrendy been suffieientily dis-

thay ocour hs
cussed in the preceding seetlon undsr Veins

The wmetallic sloments for which the ore

s arsenie, eobali, mwolyhdenunm and
Pabvle 1, emsll awounte of silver and
Ureanius and =molybdenus are contained
peetivelyy the ressining

llowing

sy the

Zilies and insoluvle gllieates
Ly o

Aysenic

Oobalt

Sulfar

i&i%@

gnegin

Potal

gald E«tw b %%f%@ﬁ
Qizﬁggﬁar ég @%f £
eifiec gravity ﬁ.@;

*0'leill, 1910, p. 22
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Aesording to O'Heill (1919 sobalt-bearing
4

=i

minerals are safflorite and lollingite. Woth cecur within the

arsenopyrite, whieh safflorite replaces. The age relationship

minerals, given in Table §, is based on fisld ohservatilon and

telmn

from the seventeen loestions shown in Figure 6.

rine

pross ocutting posit 1&% %f
e veln with res ”
dike proves the earlier ﬁ@%@@m
tion of the latier.

2e Intrusion of grampdiozite

by dlkes.

E“{} %34 éﬁ t4
saction, the I : i 1
of the hornblende to all other
rus and ore mlnerals is
Bnnsrents
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Formation of sse

arniary
%@?ﬁ%i 18y %zﬁﬁzt§% and
some eslelite.

Formation of agw%raggw
Pita.

Formation of molybde-

Formation of urpaninlie.

g@ g%i%% of henatite

: within %%@ ﬂ&fﬁ%iﬁgé@g
ﬁ%ﬁiéﬁiigg ﬁyg?ﬁﬂéﬁﬁw san
roblends
: and eryse

In several thin se
sasurs in vetnlets

in one thin sseclion, apatite
cceurs in & veinlet

srlier ninerals, inecluding the
&

@&%fﬁ% %f stage Y, are shearsd

along allel to the vein.
Thege ninersls forsm veinlets in
%%@%y ganas ol the guartz of

and re=
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sinlets in arsenopyrite
er eariier minerals.
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and Mipuite velinlets condalning
both ﬂ%i&ﬁﬁﬁ and guariz out
thro ;&.%Zi sariier min Werals,

1 plecehroie halos of

sraninite erystals.

ifine Vorkings

The outiines of the adites and srogpeet nite are shown

adite on veln Humber

The 5900 foot level adit drifte on the veln throughout
ite 20 feot length. Some stoping hag heen dons betwsen 100
and 150 feet from the porial.

The 5710 foot lewel adlit is & 1litile over thirsty feet

The 5500 foot level adit has been develosed more extons
gively than sny of the other adites. Ceving and tinmbering
prevent sccess to sowme of © stopes, but a deseription of
them ls given by Gallowsy (1918, p. 112) and other wriiers,

At forty from the portal is 2 stope, thirty feet in length and

forty feet upwardj at three hundred feet &

feet in length connecte with 2 drift which runs elghiy-four

faet to the west: at B50 feet & winze zose down twenty-twe
maining part of the adit drifte aleng the vein o

the faee, 715 fest from the portal.
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 The 5170 foot level adit ecrosscuts through the grano-

“diorite for 210 feet, where it intersects 2 barren shear

ZONG 4 hlokg whieh it drifts approximately twenty~flve feet.
Th;»517o and 5900 level adita are the sites of most

recent dovaiopm;nt, both having been lengthened in the summer

of 1950,




CHAPTER IV
THE URANINITE
Identification

Both thorium and uranium minerale are radioactive and
thereforé cannot be'distingniahod by this property alone.
Spectrochemical analysie has shown (Black, 1948, p. 82) that
the radiocactive mineral on the Vietoria property ie definitely
a uranium~bearing mineral. Microscopic examination of the
mineral in thin section shows that it occurs as black cubie,
octahedral and rounded crystals (!1gur§ 28) ae well as in solid
vuinlefn with no evident crystal form (¥igure 19). Fleochroie
halos surround thi erystals where they ocour in certein host
minerals (Figure 23), On sufficlent exposure, a photographic
plate uill.be blackened in an area corresponding to the shape
of the erystal (Figure 2)., These properties ecoineide with
those of uraninite, a mixture of U0, and 603 with varying
amounts of lead, rare earthe and thorium which crystallizes in
the isometric system. Uraninite is found in both pegmatites
and veinsg it differs from pitchblende, of similar chemical
composition, in that it occurs as crystals, rather than as

botryoidal, amorphous masses,
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Extent and Concentration

Veine 1 and 2

have been traced for over 2200 feet and 1000 feet, respectively,
through vertical distances of approximately 1000 feet. They
vary in thickness from & few inches to povnrnl feet.

Figure 29 shows that the uraninite, insofar as radio=
activity is an accurate indicator, is distributed rether |
erratically along vein number 1 at the 5500 and 5900 foot
levels. A prospect pit at 6200 feet (loecation 1, Wigure 6)
shows a high radicactive intensity, as do several other pros-
pect pits at slightly lower elevations along the strike of the
vein, The 5250 foot level adit econtains only three or four
isolated spots which are fairly radicactive. At the 5170 foot
level, one very small, intensely radioactive area and another
wildly radioactive area (locations 10 and 11, Figure 6) are in
suall veins not known to be connected with the main vein.

These are at the lowest elevation at which uraninite has been
found. In vein number 1, therezb;o, the niniuum horizontal and
vertical extente in which uraninite is Imown to ocenr are 1600
and 1000 feet, respectively.

There are no mine workinge in vein number 2, and per=-
sistence of the uraninite along the strike and dip is more
difficult to determine, particularly since much of the outerop
is talus covered. Iocations 13 to 17 (Figure 6) are all radio-
active in varying degree, seventeen most lntensely and thirteen
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next. The elevation of thirteen ies 6200 feet. Thies indicates
horizontal and verticui extents of approximately 1000 and 650
feet.,

Congentration. The bar greph of Figure 29 shows only
relative radiocactive intensities and does not, except in a
relative way, indicate the quantity of uraninite in the veins.
The following teble, taken from Black's report (1948, p. 82),

shows the percentage of uraninite in a number of samples.

Table 6

BQUIVALENT PERCENTAGES OF Uq0g IN EIGHT
REPRESENTATIVE SAHQLEB

Incation Deseription 0393(5)
6150 open=cut loderate amount of sulfides 0.75
5900 level Avundant sulfides 0.021
5500 level dump Nolybdenite, other sulfides 0.1%
5500 level dump Hornblende, some gulfides 0.56
5900 level Hornblende, some sulfides 0.065
5250 level Altered hornblende 0.02
5900 level dump Altered wall roek g.hg
1

5900 level Carbonate veinlets in hble.

From informetion in the above table, it mnj be assumed that the
longest bars in Figure 29 represent ore with squivalent percent-
ages of at least 0,06 per cent Uz0g and that the other bars
represent ore with decreasging amounts, the minimum of which is
probably close to 0.01 per cent 0303. 1n analyses of thirty-
eix samples taken by Stevenson (1949, p. 87), the percentages
of U30g varied from 0.001 to 0.75, with fifty-eight per cent of
the samples above 0.01 per cent 0303.
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Apvearance of the Uraninite

aken by the

W

uraninite inelude s0lid, barely vieible veinlets (Figures 1
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and 21}; linear clusters of disseninated evys

15 and 16)5 and 89’
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identified in the hand speelinen, even whare some of the veins
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lets sre large enough to be visible, beecsuse of gimilar

appearing velnlets of orthiite snd other dark winerals. The

golid velnliets and pockete are vars as compared o
gemindted form.

fzeent vhers the uraniniie ccours

in @@ii%,@%igi%%% or pockete, 1ts crysiales ars suhedral 1o gudb~

hedrel in shespe. Ferfect cubes are somellnes sesn, particularly

ghere the pleochroie halo is 14

t ohservation of the erystel (Figure
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Grain size variss frowm lass
somowhat larger then O.1 mm (Flgure 28). 4n sprevent relation=

ghip ewxists belween grain slze and the cowposition of the

g B ik

in
eneloeing winevral. 1o fifiy-seven uraninite~bearing thin see-

tions, the diameter of the %?ﬁﬁ%ﬁii@ eryetals vas eonslstently




eclose o 0.02 mm in hornblende (¥Figures 23 and 29}, approxie-
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wately 0.08 mm in orthite (Pigure 26) and over 0.1 mm in felde

¥
spar (Figures 27 and 28}.
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The uraniume=besring ore solutions

roge along channels provided by the saste-west gtriking faulis

of veins 1, 2 and 33 the rnorthessterly striking faulil of the

giderably Trom
one another. At Iscation 10, an isolated pocket of uraninite,
disseminated in altered grancdiorite, occurs st the intersse-
tlon of & narrovw jJoint, near which the granodicrits has bean

B

ileached of wafles, and a five ineh vein sompossd
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anodisrite. In the 5500 level adlt,

and wide portions of the vein. 7The wost strongly madicsciive

arsa (ineation 9, s one in which the sndesite, highly

i

g offest by 2 two ool shear

Jou

alierad o queriz and caleils,
gone in the grarnodiorite., The uraniniis cesours withis
% in

sheared and brecelated pgranodiorites very little is

alitered dike maiterisl.

level adit is disteibuted thinly slong g smooth, slickensided
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fault surface (Iocations 2 and 3, Figure 6). Within a distance
of one or two feet along this surface, radioactive intensity
passes thréugh & very wide range of values, indiecating the
erratie, and apparently haphazard, distribution of the urani-
nite.

On a microscopie scale, uranium-boirinc solutions were
guided by a varlety of structures; among them are: simple
fractures auttihg aoross two or more erystals or through mas-
slve, more or less homogeneous material (Figures 17, 19, 20,
21, 22 and 26); shear mones, either within a egingle mineral
aggregate (Figures 11 and 14) or along the contact between
aggraegates of diseimilar minerals (Figures 8, 9, 12 and 18)%
cleavage cracks and erystal boundaries (Figures 16, 23 and 25)j
no apparent uchtnolling structure (Figures 27 and 28). Often
two or more of these struectures are combined.
| . Mineralogisal controls., Of approximately two hundred
thin sections from the locations given in FPigure 6, fifty-seven
eontained uraninite in appreeciable quantity. Table 7 shows the
composition of each of the fifty-seven thin sections as well as
those minerals which act ae hosts for the uraninite.

Hornblende, the moet abundant gangue miﬁcral, is aleo
the wost freguent host mineral for uxlhinitc.

Molybdenite, not so abundant, usually ie assoclated with
uraninite where both occcur in the sawe section., It also is
more abundant in the uraninite-bearing sections than it is in

the total number of sections made, occurring in only 12.% per
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Table 7*

HOST MINBRALS FOR URANINITE INK 97 THIN SBCTIONS

[Arsenopyrite ||A B o | TP R B

Molybdenite [[o]] [ [ 2k el

[ 1>4

e plderdebdbial || [ | bd bdx]
1 [ ]] e

Hornblende

Feldspar XX | B febdd

Quartz Y5t b e x|

o | pd b b [

Calcite M (M | [

Orthite PURIPIN X x| [

=

Scapoli te o H x|

Sphene [ X

Apatite ppt (] ]

Sericite : X

Chlorite

A1 13
4

Hematite X

Amorph. SiQg @

Biotite

Muscovi te [

*Uxplanationt Table 7 gives the mineral compo=-
sitions of the 57 thin sectione, each being
represented hy a vertical column. The symbol
"x" indicates that the section contains the
ecorresponding mineral in the left~hand columng
the symbol "@" means that it acts as a host

mineral for uraninite.

From Table 7, the following data may be computed:

Per Cent of
Total Sections

Conteining
iipsral the Winera]
Arsenopyrite 66.5
lolybdenite 24,6
Hornblende She 2
Feldspar 26.8
quarte g.l
Caleite 20,1
Orthite 33.4
Seapolite ik, 0
Sphene 2.5
Apatite 26,3
Sericite 10.5

Per Cent of the Sec~
tions Containing
the Mineral in Which

It Asts as a Hoat

for Uraninite

QO] b

e
1.
3e
23.

2
)
)
8

21.0

33.3
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From Table 7 ~ Continued.
Per Cent of the Sec~-

Per Cent of tions Containing
Total Sections the Mineral in Which
Containing It Acte as a Host
Mineral ~the Mineral =  __for Uraninite
Chlorite 17. 5 20,0
Hematite 21.0 8 3
Anar:ph. 3102 3. 5 100,0
Biotite 5e3 33.3
luscovite 3.5 -

cent of the latter. In four of the five cases in whiech horn-
blende does not act as a uraninite host mineral, molybdenite
fulfills this function.
| Feldspar, orthite, seriecite, chlorite and biotite all
contain uraninite fairly often. It should be noted, however,
that biotite is relatively rare and the above figures have
little meaning with respect to its role as & host mineral.
This also applies to amorphous silica, which containe uraninite
in voth of its occurrences. Arsenopyrite and the hematitis
alteration product dorivad'rron>it_nlao sometimes enclose
uraninite.
Quartz, caleite, secapolite and apatite, which oceur
frequently, do not aet as host minerals in thy of the sections.
The above information does not concluaivqu prove thai
any one of the above minerals is chemically wore suseceptible
to replacement by uraninite than any of the others, 8Sinee
hornblende is the most abundant mineral in the veins, chance
alone would make it the most frequent host, assuming that all
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the minerals were cqunliy susceptible to replacement. Other
confirmatory evidence is needed., This is supplied by obsqrving
instances in which two or more of the host minerals ocecur to-
uothorg each having an equal o)pértunity for receiving the
uraniumebeering solutions and causing precipitation. In nearly
all such cases, the uraninite showe a marked piofbrcnn- for
hornblende and, if present, mélybdcnito. -

Phygical contiols. The hypothermal conditions under
which most of the mineralization téok:plnco have already been
discussed. Evidence that uraninite was immediately after
molybdenite in order of deposition is provided by its very close
association with that mineral in & number of thin sections
(Pigures 7-10), following the same miecrostructures and appa~
rently replacing it. &Since molybdenite is known to form pre-
dominantly under hypothermal and lower mesothermal conditions,
it ie reasonably safe to infer that uraninite formed at a stage
of mineralization still fairly close to hypothermal conditions,

rather than at a later, cooler atage.
Alteration Effects Froduced by the Uraninite

lost striking of the alteration effects of the uranin-
ite are the pleochroic halos surrounding crystals which occur
in either hornblende or orthite. In hornblende (Figures 23
and 25),; uraninite crystals tend to be emall, often exhibiting
perfect cublie erystal form, and the pleochrole halos very large
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in comparison., The reverse is true in orthite (mm'o 26)
where uraninite erystals are larger and the halos form a
narrow, distinet ring around them, No halos were observed in
any of the other host n!.nbrah.

Where uraninite is in close associatlion with arseno-
pyrite, especially in hornblende, a red-brown stain, probably
hematitic in composition, usually forms. This material is
very mobile and permeates much of the mréomdim roek through
small fractures and other microstructures (Figure 24).

Feldspar, both in pegmatites within the veins and in
granodiorite near the velns, is often altered pink, particu-
larly near uraniume~bearing zones. In one of the thin sections
examined, a pink alteration produet' is formed in an orthoclase
erystal near a‘ few grains of uraninitej further away, in the
same orystal, it is entirely absent. In several other sections
with apparently the same pink alteration product, however, no
uraninite is present, making definite conelusions as to the
role of radioactivity with respect to the alteration impossible.

At Iocation 10 (¥igure 6), radioactive intensity and
red coloration of the granodiorite are in direet proportion to
each other. Autoradiographs (Figure 2) show thﬂ specimens
from the most deeply colored granodiorite contain the most
uraninite. HMicroscopie anmimtion shows that the redness is
due to a large numﬁ:or of minute flecks of hematitic material in
the altered granodiorite, principally within the feldspar
(Figuree 13 and 27).







Fleurs 27
Urenminite in highly altered plugio~
glase out by later quardz. The aryse
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Figure 28
Crystals of uraninite in orthoclase.
The uraninite erystale average O.1 mms
in dlameter, X 00, Plala light, Loos 1s
Sootion A=d,
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