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ﬁﬁ iﬁiﬂ%@lﬁ%@iﬂﬂ OF ROCK &E&%ﬁ&”ﬁﬁﬁ i v 3&3&?&@% &ﬁ%ﬁ@?%?
ﬁﬁxﬂﬂ

A DIBCUSSION OF THE PROCESSES INVOLVED I8 THE PORMATION OF
i mﬁ*ﬁm am»a@mr. |

“#‘&ﬁmwwwwﬂ*m»wunw***gw**

BB R,

'“%ka\?%infian Bining ﬁﬁm% iies in the Eaa'ﬁiﬁi#g
distriet, Horthern: ﬂ&niﬁaﬁm, Danads, at ayy:&x&maﬂ&l@
Latitude 54%5* Longitude 102° went fyom Greenwioh.
¢ ore-hody is about seven miles east of the Begond

- Mewidian, asnd lius on the ﬁa&k&&&h&w&nwmaﬁiﬁakaA#uaaﬁagw
“the major portion being in §§ﬁ~1&$§ﬁ¥'ﬁ$ﬂ¥ﬁﬁﬁﬁg ~Goapla te
- veports of the distriot, its history, sphysiography, and

have been given by Dr.GL.Brace, DrR.C,
@ﬁi&&au and others. {(See Bibiivgraphy). A bried desoription
of the discovery and ﬂﬂ%ﬁﬁm&ﬁﬁ% davelopuent af the property

- would, hawawmxﬁaaeaﬁ,gewmaaﬁn& to the present discussion,

The Fiinflon and Mandy ove depoaits were discovered in
1915, The latter, though ﬁm&&l@@, ‘had esrly attention
owing to the high aquality of its ove, and ﬁa&~wuxﬁ%&ma pricen
provailing for ﬁaygawx in #aﬁaﬂ%ﬁﬁﬂﬁﬂ it &uﬁaiwﬁﬁ mﬁﬁa ‘
publieity and has aaan w&l& denoribed, (Gee 3&»&&¢gvufj_;,
Unfortunately, while

g}jaﬁ u¥e points of simidarity betusen
the two gresbodies and ﬁ ﬁﬁﬁ%&k&& aﬁ%@a&y&&ﬁ&ﬁ&@ ﬁf»awig&a,

@azﬁﬁ&a of t
msms;%xn thut omly the |
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 Handy aﬁ# AY® CONLEMPOYaNEOUS Wﬁt&fﬁﬁﬁﬁ&'ﬁf the ¥iinflon
body. (The Ore Magmas, Chap.il «J.B.gpurs)

The ¥iinfion hody has bepn thoroughly ﬁ%ﬁ%ﬂrﬁﬁ &y
diamond drill to &ﬁ~&ﬂﬁ?ﬁgﬁ depth of 900 fest, and has
proved o be a wﬁﬁggwﬁha@eﬁ, admont vertical lens with

the broadest portion, which hes o biconvex horisontal
crosg-section, st the surfacs. 'k

peilling was sotively carried out &u%ﬁﬁgﬁ%ha yenzrn
1936+17+18, Little surface work, except the fow shallow
trenches of ﬁ&é original dlecovery, was done during this
time, and so specimens of both yock and ore types (apart
from drill vores, regarded as private and confidential)
lacked vompleteness snd accumaoy, In srder to cheok the
,xaaum&m of valuation by dismond érii&i@g. some 1,600 feet
of desp mining was unﬁa?ta&&ﬂ in 1920« This underground
development wag intended %o be of tunmporaxy nature only,
mod the shafts and dvafts were subsequently sllowed to
X411 with water, The writer hod the opporiunity of visite
ing the mine during operations of underground exploration
in the summer of 1920 to obtain specimens both of the
representative ore types, of the barpen country rouk, and
of the neighboring rocks of vasious geologic ﬁ&eaa |

| GHAPTER WO,
GTATHHENT OF PROBLIM,
| The provlem %o be dlseussed is really & twoefuld one,
nanely, t¢ discover the source of the ore as far as the
Flinflon ore-body was concernsd, sud %o ascertain whethor

results of such study would be of ues in furthering prospecting



'-;%haaa m&%&rmﬁianu whi#ﬁ.haﬁa @@iﬁ@%ﬂ& 1&%&? xaﬁkn

s

in ﬁhiﬁ @%gian,

%o understand mm mem s&% am,, at. beoume wm@m
‘that the method would have %o imolude a oaraful study of
the changes of the ﬁurraunﬁiﬂ@ rooks aﬁ vawiaua Rg&ﬁ, their
effapte, and the iﬁﬁ@ﬁ&i&? af %&uﬁ» affﬁﬁtai £ wwla a&
the changes a@@&wan% in &&e ﬁw%»%@éy.; it ia a?&ﬁamﬁ %&ﬁ%

aigo have mffﬁﬂ#ﬁé the awamh&ﬁy in the n&ﬁa& raak_
pome axﬁant. aﬁﬁ might mask the true shanges iﬂ ﬁhﬁfxaaaa
reaponsivie faw the node of forastion ﬁf the ﬂ%ﬁw %h&

“intmra@%iﬂg fia&ﬁ of g;fg%‘%fféx 1% ea wiﬁhin %kﬁ %rﬁw

ha&y itoelf was nob aﬁﬁawﬁ%a&, as mine dswﬁza@mant>wﬁa not
auff&aiaﬁﬁly advanced %9 make ﬁu&h & ﬂtmﬂy; wiﬁn iﬁﬁ .
attendant oaveful mapping and @ﬁm@&&ﬁ&ﬁﬁ%ﬁ‘ %%ﬁx ﬁhauxa
ywava & fa&a&ﬁ&%aﬁg atuﬁy for the future iuvaa&&&a&&r, s
there are many separRie pw&%&&m&, wki@k the sw&eﬁmﬁ Bundd
amount of inwaa%ig&&ian gwmvu Lo éﬂiﬁﬁn k@? ﬁﬁ&&&lﬂ, the
wre stopn abwug%&y a1 %ha waa%ara waﬁa, ﬁhﬁ& Wik it that
4 yra?aa an &mg&awa&la ﬁawxiaﬁ ] %na 3 ka&@i&@ ﬂﬁlﬂ%iana?
%h& prevent iﬂ?@ﬁ%&ﬁ&%&ﬁﬁ inva&%&& Vhe ma&xam«agia
@nﬁ‘&iwwaaaagia atmﬁy @f ﬁ%ﬁ#@ﬁ%ﬁ%ﬁﬁi?ﬂ aya@immﬁ& af tﬁm
‘rocks of all the various gevlogicsl formutions in the |
&ia&wiaﬁ. iaayw&ia& ﬂ&w& %ﬁiﬁ& %aaaa,wa%m ﬁ%@a& ﬁaﬁt&g&ﬂﬁa
| %a tﬁa @wﬁ&ﬁﬁy}. anﬁ macyosouple iﬂ?ﬁﬁ%ﬁﬁ&%iﬂn af %hm TR
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| CHAPTRR THIOG,

ALTERATLION XN VARIUUS GHOLOGLCAL PURMATIONS OF
THE DISTRICT, AND THALIR ARPAWGHT EPFROTS
O THR OHEBODY.

Ynder this mmaw the sgencies commen % all the
rocks of the district, and the significsn$ differenves
#ill be demlb with, A full description of the Posk Sypes
is sonfined to Appondix A, The penersl geologio mméﬁ.m&
of the Pre-Cambrian in the dieteiet s as followsie

LATER GRANITRG HES GRANITE

GHABILITE Guuias
HYBRID GRaNITHS
ANTRUSIVE CONTAQT
UPEER MIS8I gsnimg, ARROEE
- CONGLOMBRATE

S e S

LOWER WIGHT SRR,

GRENTACES
QUANTEITE
‘ GONGLOMRE
UNCOMAORMITY o
| GLIFP LAKE GRAUITE PORPHYRY
IRTRUSIVE COHTADT
WA GHELBEES BHDE

TARY ABD louBeus
e A Bouisvs,.

LAYAB, TUIFS, AGGLOMERATES,

AHD DERIVED BQUISTA,

Kominis Granite has been intruded %o n very siignt
extent by epidetic and calosraous solutions forming tiny
veinlete, Hany of WX

e minerals in the granite have weathered



by

.ﬁﬁﬁ frasturing of the minerals has faken place.

 An dmperiant aﬁeurw&nﬁe of th&a.gw&niﬁaywiii'ba
_ﬁiﬁeuaaa&'in a@ﬁﬁﬁ&é&an~wiﬁh the youks a&d&a&nﬁttﬁ the ores
body. _ |

The Uranite (neiss Serics have been greatly sltersd,
the ferromugnesian @i@&&ﬁ&ﬁ baing wmore hi@h&y alffested.
¥ressure has praduced slip planes in these rocks subsequent
to suliaifiontion, and slong these planes chlorite is found,
Guben of 9&?1%@ have Tormed along the jodnt planes, pres-
umably derived from the lnst hod aniuﬁiaﬁm owf the ﬁaminia
Granites,

The Hybrid Sranite is merely a stoping %ﬁﬂta&%vhaﬁw&an
the Kaminia and earlier rouk &#@&a, so highly sltered that
nﬁiéﬁar rook can be ﬁgfinitw&y fdentified, They ahaw\an
amazing variety of Torms in u small nren. Humerous ealoile
veinledn, sowme quarts and gywitﬁ aﬁauﬁu
Upper Wigsi serden, These consist of arkose an& songlomsrates,
which vary from maéar&%a&y ghesred %o fraﬁh tygaa; The
caloite found in the Kaminis Granite does not appear Lo have

affected thewe rocks to miy great extent, though prenent,
but pyrite and chlorite have besn introduced in minor amounts,

The Lowsy Hissl slates are the only

ogeurrence oiose to Fiinfion lake. They iie about seven
wiles south-ossterly. The materials have been derived from
‘ﬁh@ ﬁmi&k Voloanies, and point %o & long period of erosion
with subsequent folding and pressure. Caloite and quarts
#ﬁxﬂ &nﬁreﬁmﬁaﬂ aiong the Joind plunes, and also appesr to
hévﬁne %o solutions similar to those affecting the Kaminis
granite, .
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AALE Luke Granite Porphyey, In this Yoaketyps the results
af @@@mggﬁg*@aﬁQ@ﬂ and g%@%&.ﬁ?ﬁﬁﬁuxa subneguent o

gansol ldetion are much mops pronounced. Those quarés

phenserysia, whinh ave not aotuslly cvushed, ave rounded

and show shadowy sxtinction. Ualeite and o minor ameunt of

pyrite have buen introduond, ns in the younger rock types.
hyre - s ‘These nppear 0 be placed wather

dower in the gwazag&a table than warranted, There is iﬁﬁ&zaf
aohistoslity or shsaring, which would lesd to the belief

that they are younger then the CLiff Lake Forphywy. The
Laaprophyre and CLif Lake Porphyny have not been fownd

in contast, nor have these dykes been found in sonbant with
the Hinssi series. They are ﬁlﬁ%xrﬁhaﬁvﬁﬁﬁ Kuminis Granite,
as Dioritic phasen of the latter have been found cubting
them, (The Digrite hag i turn Doen out by ouarts veinlaets).
faiolte vﬁiﬁiwta urkh sontiered oubes of pyvite are ﬁaxmﬁm, wasd
sandd pockets of chaleopyrite are O be fﬁaﬁ&, The Jast
soing de ai&mﬁf&ﬁﬁﬂﬁg It wild be noted that Dr.d.L.druce
does pot atbempt %0 place these dykes in his geologlesd

table of Termations, o0 was poesibly in doubd as to theliy
sxnot position in geologinel %&@a,

the kdsseynes Onelesen, Jig fax to the north of the distriet,
and opportunity was not aflforded %o study %%§ﬁl

These sre o series af‘mea,fxﬁwa. $ulfu,

&ﬁ&lnﬁgkamﬁﬁataa, with derived nehisia, %%m soount of
distortion and alteration whioh these rocks have suffered

in yary grest, mucsh nors parked then in any of the youngey
typeas Tiiting bas teken pluce %0 such an aﬁ%a@& that therse
s o wirong probabiiity that many of the Yiows have bean
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surfface
by such actien, Dragfoelding is strongly markede---in

overturned, and are repeuted in position ak the

places on a large scale, COCaleite veinlets are common, in
addition to much caleite devived from deconposition of
the Telspars, BRook alteration in marked throughout the
sari&a. but sufficiend original rook is generally left %o
indicate the type Irom which the pressnt yook is &arivaag
This iﬁ true, save where iniense shearing haa been brought
about, a8 in the rooks of ihe Fiinfion ore zone, wherse
the ovigin of the rooke ks@@@&a more difficult to determine,
Hare, save for the presence of a large horse of oountyy
rock, are sohints en&iwaly comppsed of secondary minerals .
The rvoeck in the horse gives some evidenos of the awigia ol
these rocks, snd this, combined with minox diffevences in
MACTOSAOPLE APpEATANGE of other mpecimens, gives the main
clue to that origin. |

Yrom the above deseription of the rooks in the
ddstrict, it will mppesr that all the vooks, from the
oldest lavas to the youngest granites havé Maﬁnuiﬁtraaaﬁ
by tiny caloite w&iﬁiﬁﬁgi gne possibility is that thease
are derived from meteoric waters percolating theough
the overlying Ordevician Limestons, which has since been
yemoved by erosion. ‘This particular phase of caleitization,
therefore, may be ruled out of the aamaiﬁaxﬁﬁiﬁn of rouk
origin., ALL the rocks have undergone certain katamorphic
changes, resulting in the production of chlorite from
. f&rrﬁm&@m@aiﬁﬁﬂ¢ Chiorvitizntion, howevew, i8 @ragéﬁﬁsivaly
more pronounced as one procesds fyom the younger to the
older rocks, There iz o great differsnce in the amount of
ghloritization and sevicitisation even beitwesn the amygdaloldad
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lavas, and thelr sheared sequivalents in the ore aanaa' $hﬁr&
is aleo o marked progression zﬁ.%ha smount of shearing snd
’ﬂ&?ﬁiﬁﬁﬁ&ﬂ% of achistosity from thé youngest 0 the m&ﬁﬁa%
rocks, Tais iﬁ to be expected, for, as already @@&ﬁﬁa&raut.
akl movenents affeating the &éwﬁ@aw rocks wuet have affected
the oldey alse, but many wovements in the older wexre either
h ?riar'ta oy concurrent with the forsation of %hﬁ younger.,

CHARTER ¥OUR.

ROCKS THAT APPEAR T0 W5 IMMEDIATELY CONNECTED
WITH THE ORE-BUDY,

In warking'frawatha gﬁﬁ@&#& %0 the partioular, it will
be ﬁf interest now %0 state the types which are &mm@&i&&&iy
adjacent %o the oreebody, and define as far asg possible -
their relationship. | ,

Por clearneas, ithe rocks and minerslisstion of the
oreebody will be deseribed first, the order adapted being
that of geograpbical rather than time relationship. Hap 1978
makes this more ciear, |

The yooks in which the ore~body lies are a series of
ancient lava fiowe (Types ;%3*4*5*6%?*8#}3*3@“2@)& They
were gxabahiy gxtruded below shullow seas, a8 pillow lavas
are found in places, notably on the trail to Rappanot Lake
and & narrow bed of tufl was mined in Humbey Two ahaft., 1t
i poonible, ww- nay ﬂ?ﬁﬂiﬁrﬁb&%;& - %h&%. in Amiskian
‘%iﬁﬁﬁ, these rocks were slovated and @%@%&ﬂﬁ@ﬁ‘ﬁﬁ?ﬁ?ﬁi times,
as the &%ygﬁa&ﬁﬁﬁﬁi,&&fﬁﬁ have a superficial similarity te
recent amygdsloidal lavas iﬂ surface fiawa¢ (B G Mount Kﬁﬁm&i.
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Alaska) s These rocks then undervent intense falding to their
present almosi var%&é&k position. The Ludividuald fiows
were not, as Iar as onn be proved, of great extent, but
ware pumerous. Thay ocannod be traced aver any gw&&ﬁ distance,
and this would acopunt for i@a@& and marked differences in
sirike. |
Aw determined from drili records, the orsebudy ocoupies

& strongly maried shear zong #&xiﬁim@ 3309 and dipping from
60° o 70° northesasterly, with a pitoh o the south at &
low angle, The ore consists of two main Sypes, the
 "Diesaminated® and the "Selid" Julphides, a distinetion ag
degree but not of differencve of origin, These are replacements
of the original ragk,.ggggg $he ﬁ@ﬁiﬁ%ﬁﬁiiy'h&ﬁ~§¢¢ﬁ'iﬂ%ﬁ@&&a
To quote Dr.Y.J.Alcouk,"The presence of unsupported masses
of roek in the ore-body, gome of thew sohistose with the
plane of ﬁah&@&mw&%y.yaﬁﬁxl@l %0 that of the wallrook, and
the character of the disseninabed e, cousisting, as it does,
of eountyry rosk partly replaced by sulphides, osn be
explained only by repiacement,® B

| The arénﬁaﬁy and Tactors iﬁﬁ@ﬁia%ﬂ&g connected with it
- will be discusaed in 3 later chapier, Within the uppeyr
part of the oresbody, there s s large horse {Type 3) which
han proved resistent ta»wwaaiam'anﬁ,fam&a Y gxawinaﬁt faature
of the 1amﬁﬁaaga, This woek is of iﬁ%ﬁwéaﬁ. as it is the
anly &nﬁ_iwma&iataiy nﬁgaﬁaﬁ%\ﬁm the ore-body, (clearly not
ingrusive but a part of the original lava) which shows any
trage of %hﬁ'awigaﬁai méﬁ%x&&iﬁ%ﬁ&aﬁ; ?hié‘raﬁk-wma & more
wﬁﬁ%ﬁvﬁ gﬁaua whioh r&ai&%aavﬁhﬁ Lorues an&uwingvﬁﬁhiaﬁaaiﬁ#a
ite homogeneity sod hardness Bre ﬁ&ﬂﬂ\rﬂﬁﬁﬁﬁﬁihlﬁ for ita
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 subsequont resintance in goms messure %o the

| giﬁ&iaﬁﬁﬁa,aawia@ $he Laant g&aﬁ&ﬁi'a§ﬂ¢hg

| on She flanke of this herse of altered diabase are
alteration producte w&iﬁh.&wﬁ af intarest &ﬁlﬁﬂﬁﬂﬁﬂﬁiﬁﬂ

 with the subjest of glacistion, These are (1) Porous

ieached rook, (2) Powdered quarts resulting fwa&rﬁ@&%haxiag

of swms, (3) Bed ochre,e- s hydrous Svon oxide, (4] Yollow
suhre, (¥) Disintegrated pyrite. (Types Plelfellsl4~-12
vespoctively)s They are the results of weathering since
glacisl times, s is apparent when a study of these phenomena
with certain additional phencmena vesulting from exosvation

of the ore~body is m&éﬁ*v Yative copper was discovered at a
dapth of 60 foet in Nusber Two shaft, when the shaft passed
from the horse to She solid sulphides. Unfortunately,

thie native sopper waafﬁ@% identified wntil af&## it had

been brought to the surfaee, as the senior %ﬁﬁ§'§£f3@$mxﬁ

all happaned %o be wbsent at the Sime, The mineral has been
Lormed ia;kaau&iﬁa&,&aﬁﬁ&itﬁﬁkwggﬁk&ggﬁﬂﬁiﬁ~%ka rasull of _
-1&%&%@&& and subsegquent redeposition, ' The a&aﬁﬁ@# of sewondary

3%&;@@%&%1%@& Xﬁ&éuiﬁﬁa'ta

copper minerals sush eu chaloooits
iafer that all &ﬁﬁﬁﬂﬁ&&y.ﬁiﬁﬁxﬁkﬁ‘hﬁé basn swept nway by
the intense glaciation which the diutrict has undergone,
snd forms the principsl oriterien for asasuming that this
gopper bog been Foraed in post glacial times, aﬁﬁﬁﬁiaaa&
1ight in to be found in the positiun of the mecondury iron
‘winersis snd leached rook. The powdered sulphides lie o
the north of the horwse, whers the too of the glasier would
first 1ALt up to slide over the horse, Then the glacier
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powdered o pumicelike wn&@wia&, lewving & residue of
'ﬁﬁwﬁ&r§~Qﬁ&r%$* This 8 found gisaer 0 the h@wua, aﬂ&
probably was at s slightly higher sltitude. This shows
that lenching »f the ﬁu&ﬁhiﬁe body was active belore glacisl
erosion, but the prasence of a wass of fwiahxa.ﬁﬁnxnuﬁvxﬁaaama
rock QWxgﬂ #1) on %ﬁﬁyfi%ﬁk?ﬁf the h&rmﬁ,-wﬁxﬂh"ﬁha'gXﬁﬁiﬁw
would have removed, ceriaiviy points from its y&ai%iaa ta
lenohing subsequent o glasiation, =

To ﬁhe aanﬁh of the h&waﬁ. snotiwr type of iﬁaeh@ﬁ rook
{Type #7) is fauﬁ&* fere the originel sulphides were lews
thiokly disseminated, Casts of pyrite cubes ure found, The
rouk, a Sericite Bohist aﬁ-a-%ﬁﬁmakﬁﬁ and st atained
appearance, grades down into Zerdeltic Quarts Forphyry
{Type #9). Zak%ha.&ﬁt%@w rook, phenoarysts of strdined and
fractured gquarts are all thas ia 1@fﬁ 1 y?@v& the originsl
ﬂﬁ?ﬁﬁtﬁ&ﬁa Fyrite o been iw%&&&uaad along the glanaa
of schistoeity, and ig o : ¥

&aﬁaix in a later page, as it makes wp an inportant part
of the vre~body. It ia Bigher in pyrite in comparison with
the &h&ar&%ﬁ Behisg {?y@w $6) to the went, whioh is higher

in ohalgopyrite, K |

| The Chiorite Sohist (Type #6) io compused sntirely of
a masa of soft secondary minerals, and none of the original
structure remsing, Siip planes are commonly developed,
This is probably due to its softness and shows %ﬁa& it took
longer to adjust ftwelf to & condition of stabiiity.
Hovements in this yook would gertuinly show $o a'gmaaéaw
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@xﬁaa& than 4n the harder surreunding yooks, ?ﬁﬁ»ﬁhiﬁwi%a
schist has various minerais somitered through it in tiny
Buge, in sddition to the ah&%gayyri%é {Type #9). Well
developed lath shaped cwyatals of clesr glassy selsnite,
and tubulay caloite oryetals ave found (Type #30), and
lenticulay %ﬁéﬁ%ﬂ veing gontaining eryetalline sincblende
i?ayﬁ'#iai; A poouliar foature of %ﬁiﬁ'@ﬂﬁ% iz the suddeness
with which the ohaloopyrite dics out %o the west. When a
sertain plane in the ﬁ@%&&%ﬁaiﬁy is pnsped, there is no move
shaleopyrite. The resson for thie is net spparent, Qﬁ the
rook sppears to ba ﬁﬂﬁaﬁﬁﬁw&a'ﬁ%wmﬁgﬁgﬁﬁg This is one of
Whe interesting problens yet o be soived in covmscbion with
the Flinflon Orve-Body. : |
' Within this wmain type chlovite schist is a band that
probully owed its ordigin to tuffacnous ﬁaﬁ@&i&i* iﬁﬁﬂﬁ*ﬁ43o
The wock hus alse been alteved to o chiorite ﬁﬂhﬁmﬁ,;%uﬁ the
grain of the ¥yoek is such finer, snd ﬁhﬁ.ékﬁﬁ#ag&ﬁ ave ﬁ&nyl
sequently mush moeve %ﬁ%ﬁ&%ﬁi? devaloped, ?ha*aﬁﬁaazﬁﬁﬁﬁ‘ﬁﬁ.
BO ﬁ%zangay'%h&& of an ash glate or clesvage %ﬂf?gifﬁﬂ&‘ﬁhﬁﬁ%
48 Littie doubt as %o ite ovigin,

it ia o the northessst of the horse, and vertically
Cbelow the porous 1&&#&@@‘%@@% %&@% the greatest ore deposition
00k place, ?h@agmﬁma&a%aé of a beautifaliy banded and
intinmote mixturs of @yxi&&*’ﬁiﬁﬁhzﬁmﬁeg &n@-ah&&a@@yﬁiﬁa
| {Tvpe #2), wﬁﬁh"zﬁ%&ﬁﬁﬁxt&a& qusris and osloite, In pensral
the firet nsmed mineral seeme %o predominate, hus where the
aphalerite prﬁﬁﬁm&nm@ﬁa:&é&&&&y,.a beantiful chowolate
éﬂl@ux is produced. This seems %o be in irregulay shaped
patches rather like joint bloeks. Oalenn is found in wugs,
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but is comparatively rare.

L Purther %o the aa#tﬁmﬁmxz. s dyie of qmaxt& porphyry

{ {?yga #18} intruded the ﬁtﬁ@iﬁﬁl yobk mass., This type
‘parries very Low valuss, snd is &viﬁan%&y e wall a&aﬁg:
which the.aimaralim&ng avlutions flowed. This rock was not
the source of the mineralisation, If ﬁhis hud been 9,

the greemstone to the nar&hé&ma% of the dyke w@uxﬁjh%vé'ka&n
hoavily ﬁ&&?@&@ with sulphides %o the snue axtent as $o the
aﬁ&%ﬁ#@&ﬁﬁg'huﬁ %hia is net the suse. Such gywi%ﬁ.éw is
found is in scatiered oubss and sutshedrons, evidently a part

of the oviginal magua of the guarta porphyry. and nod a

rﬁ&i&ﬂ&&ﬁﬁ%» Apparently, the Sewiscitic Quarts Porphyry
{Type ﬁﬁ? was an offshoot dyke from Type #18, but veing
at an angle %o the plane of sehlntondty, was shatiered and
ﬁﬁhﬁ&%ad, aliowing the m&a&w&iimiﬂg solutions to pervoolabe
_along its schist planes rather then demming and directing
the path of the solutions ue was the cade im Type #18.
The allersd smygdaloidal basalt fiows (Type #33 on

the hills to the northessst wure, as far as ﬁﬁﬁ be

gathered, the purent type of the rook in the sheay Bone
of the ore~body. This will be discussed more fully later.
This %&@ﬁ represents s series of Clows with S lueal
'ﬁiﬁf&ﬁa&@aﬁ, rather thaw one homogenous flow. This belng
true, it is probvable that the shesring forse acted mors
Aatmaﬂg&yvaﬁ ae&& less compalent ﬁ@mﬁawi which fhen formed
the shear mone in path of laast rﬁaiﬁﬁaﬁwﬁ§‘ On Callisan's
?ﬁih&; olose to the &g%&%&yﬁyx& {Zype #19), the phenoorysss
of the altered &%Yﬁﬁn&ﬂiﬁﬂ& %&ﬁﬁ&%l&?ﬁ &gi&ﬁﬁiﬁ rather than
quartzose, {Type #20). ?h&&jahaﬁa'a %3@&@3&-¢££?a&wnﬁa.in
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the looal flowsg gm ju not o be inferred that there is
8 genetis amaum petwesn the lamprophyre and the
Wgﬁammam isva; such is mt the tase, as offshoots from
the Lamprophyre into the lavae %take the form of Hornblende
veinlets eee not Hpidote.) :

The Wmﬁm@ ‘of the later phases of ignecus aviivity
plosest 0 the vre«body, lies in the K@mf&wﬁ&n Diorite
Porphyrite dykes (Type #16) cutbing the altered amygdsloidad
vasalt (iype #8) on the hillside %o the northeesst, Dr.
Aloock foBnd one of these dykes, and the author another,
The exposures are nob extensive, and their comnection with
ta’m Pormation of ﬁm gra-body, if any, is obsours, The
" pock van be readily disvinguished by its white weathered
surface, similar to that often found in diabase dykes.

The mineralization is couparatively fresh, which seems to
imply no probable conasotion with the quarts porphyry

(type #18), Much of thie mineralization can readily be
spotied with the naked eye, such as the ophitic srrangement
of hormblende cyyestals, The Joint plunes have been intruded
by oaicite, shesring planes nre slightly develeped, wnd
&zme of the minerals buave shown a tendengy towards sltere
ation, This is no move marked, however, than in the case
of the CAAfE Lake Quarts Porphyry, snd possibly these
dykes should be given a place far higher in the scale of
seodogiond time than Yhe suthor has assigned to thenm in |
Appendix A, Poge 9. |

_ The other adjscent evidenses of igneous setivity are
the Lamprophyre dykes ﬁiﬁﬁfw& referved %o {Type $19) and
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and the Unlowitined Boda Granite {Type #21). To one or
sther of the magmas of these rooks must the origin of the
Piinflon ores be assigned, and for thie veason they are
porliaps the wmost interesting types desoribed. The
Louprophyve dykes are neted (1) on $he southessst shore

of Viinflon Lake, lying west of the ore-body, (2) on
Greighten's Point, also weat of the ereebody (3) on
Callinan's Point, and (4) on the Point snd Bay to the
north of Callinan's Point, The rock consists of massive,
conrsely crystalline hownbiende and augite, These minerals

have undergone s cerdain aseunt of altevation, breaking
down %o mimerals of simpier molecular strusture, Chlorite,
saleite and epidote veinlele have intruded the roock, Une
point worthy of notice is the ohaleopyrite contained im
the Lamproghyre, noted by Dr, ¥,J.Aleook. (G,8,C.Summary
Report 1922, Page 340}, This seems to indicste a point

of origin Loy the 6&@@%& gsentent of the ore zone, but

Af it can be proved that s younger imaﬁa ook ie m

the lmuadinte vieinity, the probability is that the
chaleopyrite is intyusive inte the lLemprophyre.

What sre the evidences of intrusion of a younger
rock® In the extreus northewaut corner of MAP Humber 1978
there 48 plotted o lamprophyre dyke. i%.ia to be speislly
noted that if the strike of the ore~body wers o be
produced, au&& # Line would oub %h&ﬁ body of rock. In
other words this is the ook which may be most easily
sonceived %o be the wource of the ore, The natural
aspuspiion is that o lavge continuous dyke of Lamprophyre
runs from the morth west corner down through Crelghton's
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?ain% and yﬁwa&%az %o the sre«body 4o the south and of
- Fiingion Lake,

But there is & gﬁggggg
Lina ah@wn on the wap, there 19 ovidence of s marked snd

ook, @a f@&ﬁéﬁ&ﬁﬁ up the claim

progressive ah&ng& in the character of e intrusive, from
the Tanmppaphy ve 0 & &ight piniioh geey rook with the
appearanes of u %yy%a&& falnite, From the goarser grajned
part of this latter vosk, the Chloritised Dods Granite
‘aﬁﬁﬂ&mﬁﬁﬁ.W%mﬁ olbtadned, (Type #21). Thie type convists
malmdy of quarts and oligoolase, The total arves of this
rogk sxposure is net large. The effuets of chilling,

asueh as finey geained %@Kﬁﬁﬂ&g“&wﬁ maﬁ% noticonblie in the
centre. This ie appovently the rouf of & small granite
bathelith which juet reschos @h& surfave, The point

nt the hi?h$ﬁ$ aktitude is the &ﬁm%&é,»wﬁiah_m&&t hnve
been closest to the intruded rocks, Juch an assumption

would secount for the ehilled centre, sinilar evidencen
of ohilling buving been removed fyom %h@;é@&ﬁhﬁ?ﬁ.aﬁﬁa

af the boss by subesguent ercaion. Yhe contact is masked
in plsves by sverburden, but %hﬁ‘ﬁﬁﬁﬁ%%&ﬁﬁ&i'&%ﬁﬁ@&
in&m’%&a Lamprophyre mapped %y lire Adoowk poinis o a
cariain anount aﬁ\&g§§mil&¥$mﬂ of the Lwaprophyre by the
viﬁ§§ﬁﬁiVﬁ Franite, gﬁ{ﬁ%ﬁﬁig,W%ﬁ.fﬁﬁﬁﬁﬁ@ Tield evidence
that this granite ﬁﬁ.MQ%méliy youngar than the Lamprophyre,
tn ihe nwrﬁ& wide of Caliinants ?a&m$, the Lamprophyre is
sut by o ﬁi@@ &@aiﬁmd, reddinh aplite dyke ahaut Fouyp
inches wide, showing ophitie TeRture, Bubavyuent to this,

there was o slight movament resulting in block faulting with
development of ehlorite a&aag the aﬁ&@yiag ﬁlmnaa* Guarte
wan then injected,  This narrow ayka. fram its @amitxaﬁ.
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wa#&&.aaem %0 be sn a&riy afﬂﬁhﬁ@% of the %?&u&&a
kaﬁh@li&k, wﬁi@h had extended sowe diutance from iﬁs
souree, The @u&%ﬁ& in yxm%&h}y'%ha iant a%ag# to
‘axyaﬁaX1i&a £rom %na LI

How, if this lautd ﬁ%ﬁmmﬁﬂiﬁﬁ is ﬁﬂﬁ?ﬁﬁﬁt and alil
the f&a&@ Toots point tha% way, we have a vaxy intereeting
bearing on the mﬁﬁn.@ﬁ formubion gf the ore-body. Ae
previously sentionad, guarts sheingers or lenses have been
f%uﬁﬁ zﬂ.ﬁmﬁhwf'ﬁa&‘mhafﬁ*"whaﬁa are similar in appesrance
to the quarts mentioned abave, 17 this quorts is the last
phase of oxysleliisation from the magmn, ihea the faot
that the quarts in the shaft containm welleorystallized
sincblende tends to conflirm the supposition that the sphalerite
Tound in the eromspody was intruded from the last uphieavals
© of the omall batholith which furthey fractuced the semie
}ﬁﬁ&idifi&& arasbody (i, CAuilace, Canadian dising Institute |
~ Bulletin §§@, page 880, )

The ﬁyﬁamiﬂ procusaas whioh hﬁ#ﬁ'ﬁﬁﬁﬁ dealt with nay
be sumsarised briefly. Pirst a series of basie lava Ciows
w&%&,@ﬁuwaa'auﬁ an aﬁ'u&&&ﬁwﬁ f&%&&s These were subjected
te intencs folding with the development of a8 plane of weskness
- in o less compotent member. Inte this plane of weakness was
£ﬁ$&§%$é m araai%& bathelith,. The first upheavals incressed
the wunkness of the iﬂ@é@@aﬁaﬁk.ﬁamﬁ@x, bracohiation took
place and a_%&@%@ BONG Wis fﬁ&m&ﬁ*, This was sogompanied
by iﬁﬁﬁﬂﬁ#’%&ﬁ&@&l@@%&%&'ﬁhﬁﬂﬁﬁ# éﬁ o ﬁatﬁmawphia nature,
bxﬁ&kin@ down mﬁﬁﬁ'ﬂ@&?&@%«mﬁi&ﬁﬁkﬁﬁ‘inﬁ@ simpler forme,

A8 the bathollth cune closer %o the present surfece, hot
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Xi@#ﬁﬁ<ﬁﬁﬁnﬁiﬁkﬁ w&wﬁ,gi&a& off, whish peveirated the

ghearaone uﬁ@;ﬁﬁyxﬁﬁﬁé‘mu&% of the materinl. Thess solutions
am&a'hﬁﬁ?ixy.éhﬁwﬁﬁﬁxWi%% pyrite ang ﬁhﬁ&@ug&?&é&* The

iatter tended %o ponatrate deeper, though ne evidence has

veen produved as %& $@@ @%ﬁw%’ia vhieh thess two have oveurred.
The fineld #ﬁama%@w@@;f&mm the msgas weve ascompanied by a
fusrther, bus m&&@k&&?; uphoaval, aﬂﬁ~w&wﬁ in all provabllity
avcogpanied hy'ﬁ%ﬁﬁﬁﬁﬁmﬁw xﬁgéwﬁimaa inte the zone of workniens,

Then an intense nnd prolenged period of weathering took

 pluce, the intler phases of which weve removed by the lust

| great giacisi spoohs  Thowe ia a%&ﬁaunu af wwa%&&wiﬁg both
before and a%%éﬁ %hﬁ'fﬁ%&i rabrant of %ﬁa~g&a&iu¥m; the

resplte of which are the oxidation and Leaching of the
sulpbides and deposition of native copper st or suat immaﬁimﬁﬁ&y
 helow the waber t&&&ﬁ.

CHARTER FiVe,

ROGK ALTERATION BY THERMAL MROCHGSRS WiTHIN

Alterstion hae ﬁ&ﬁﬁﬁéﬁﬁﬂ & such & degres within the

araebody that @w&ﬁ@ﬁaa of the erigine) minerslisation mpet

be isoked for enly in the surrounding rooks. Unforsunately, |
ne indionted in the @@%#@Qﬁﬁ echapter the ﬁﬁrxaumﬁ&mg rooks
sannot be considersd o homogenous mass, They ure, rather,

% series of f&@wﬁg aune of whioh can %a.ngVﬁﬁ %o be of
notable extent, They vary considerably in compositisn and
texture, &ince the yooks in the shear wone were wush Less
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vesiatant to shearing, it is reasonably %o suppess that
%h@y'ﬁ&ma differed o ﬁ@ma-@@ggaw in chemiesl and mineral.
ogiend composition. Prom this i% folluws %ﬁ%%kaﬁﬁy an
apgroximation of the exsct processes &ﬁ?&i?&ﬁ‘iﬁ-ﬁrﬁ
deposition can be nrrived al,
The only fespible schews ia to compare the entirely

&i%ﬁf@&.fﬂwmﬂ‘@ﬁﬁhiﬁ %&a~@xﬁwh@&y'wiﬁh the partially

ad hueed #@@& in the hawﬁa; wnd alee with the relatively
unnl teved saygdaloldnl basall, The term "roelatively
&ﬁ&iﬁéwﬁﬁ“ iz wend sdvisedly, for it must be born 1o mind
>£&a§ these are msong the oldest known rooks, amd all have
'umﬁﬁrgaﬁ& a degree of ﬁ%ﬁ&?&ﬁiﬂﬁ which would be considered
iﬁ@ﬁmaa in a youngey geologival Tormation. After much
thought, the rocks nelected for cowmparisen are (1) ﬁh}%ﬁit&.
Zenint from Bumber One shaft {Type F#6): {2) Altered Disbase
From the horse {Type #3), taken fyﬁm\ﬁg§§wr Two shafts

{3} Altered awpdnloidal Busald (Type #8) teken from 400

to 600 foet to the saat of Husber Une shoft. The Sericitic
ouarda Porphyry (Type #9) from Huwber One shaft and Porous
Leached Roek {Type #3) wi%&’a&aﬁ be gonaldered, The lasik
numed o0k is &ﬁﬁ@ﬂﬁ&&k&'@ﬂﬁﬁi@ﬁﬁﬁﬁg ne it given an ides
- of the strustura of the ore, minve the sulphides,

Desoription of Uriginal Rineradization ae determined from
the Surreunding Hesk, (A} From Alteved Amygdaloidal Basalt,
{B) From altered Diabase in the Hovee, |
i%}&'wkﬁ‘%ltéﬂﬁé Amygdaleidnl Bassld is described in
Agpendix A, page #5. }%ha MﬂW$&ﬁi&$ are ohiefly quarts,
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-gﬁaﬁaauimg.ﬁﬁiﬁw&&x@ ﬁ?ﬁﬁ%ﬁlﬁ of apatite, but there ave
sine nspociated massen of ﬁ?ﬁ%&ﬁﬁ ﬂﬁﬁ magnetite. In the
=%ﬁ&& of ﬁhiﬁ spldote, 3% in y&u@ab&y'ﬁn original consdituent,
darived from hot mmeous wagours within the lavas.  The
grounduaps is maimly a folted mues of secondaxy hornblende.
Yeatiges are found, %@Qﬁ?&w, of @wigimﬁi augl be, horublends,
ulotite and orthoolase felspay, The gxaﬁﬁaﬁﬁ& of alteration
af the auglile 1&@%&&%& ﬁ&r&%-a&mi&%&w%%ian; fa&léwaﬁ by
wmﬁmw MW% :f.mam u@ a’%wﬁ. e . |
”&i@ amﬁh&aia&a the Aiffioulty of @@%&%&iﬁk&m@ B
ﬁaﬁi@fmaﬁaxy baais for gomparisen, sn this, the Treshest
roek in the wieinity, has alzesdy undergone such great
shanges, The best that can be done i to compare the rock
Yypos and show, on far s posnible, ﬁ%ﬁ éﬁ&ﬁﬁ&& which
differentiate one type from amother, |
The minavw&i%ati@ﬁ of the altered amygﬁa&&iﬁa& bassid
sUms up oo f@&&ﬁWﬂzw
PRINARY Auglte Trave
| Hoxrnblande .
-Bhotite *
Upthoelase felspur*
Guarta 6.8
SRODHDARY Chlorite 28,3
 Homblende fjéwﬁ
AREGIIL S @gawta 8.3
Zpidote & Magnotite, Brave.

{(B) The Altered Disbase in the horse in desorived in
Appendix &, page #6. The yusk 8till shows original orystalline
structure though most of 4% ip mueked by sscondary



mineralisation, OF this structure, however, ihere #till
remain Yraces, Rough outlines of the phenoarysts and some
primary quart# sre found. The phenoorysts have suffsred a
ﬁhﬂ&ﬁﬁ«%ﬁﬂﬁﬁﬁiﬁ@‘§$~§ﬁﬁﬁi&i digestion, es well so slteration
of the mineral content in place, ss is indieatsed by the
rugaad ﬁwy#%a& hﬁﬁﬁﬁ&wiaw. i%ﬁﬁy have sitered from an |
oriheclase fﬁ&&@é&-ﬁﬁ kaokin and sericite. The groundumsse
Bhows an &?#&ﬁgaﬁaﬁ%'afwﬁﬁxaﬁaw enate sltered %o kaelin and
qunrts whioh is &&ﬁ%&ﬁﬁ%&? indieative of ophitie arrangesent
in o nomal freuh dinbacs «ee together with a mese of
ferromagnesians which have sliered to hornblende, ehlorite

wod leusoxene --w» a0d the miner smounts of quarts siready

ﬁ@ﬂ%&@a&a; insyroduced iﬁ&a this were quarés and sericite
veinlets, evidently derived from the magas
the prucens of ore formation,

Lic waters during

Dwaming up the adneralizstion of this type wa.havaz»
| PRIMARY Quarts Trace
SHCUHDARY Kaolin 26,2%
| serisite | 6.3
Hownblende after sugite 8.9

ﬁh&aﬁiﬁw4&££aw N :
nornblende 37.8

Folopay {unidentilied)Trace

iimanite | 1.9

LWTRODUCED Beriaite 2.0

Guarss with mpatite
inclusions  B.3
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?awnﬁng fﬁﬁﬁ_ﬁﬁﬁ:wﬁiﬁﬁi?ﬁiﬁ‘ﬁmﬁitﬁ#a& and purtially
altered types $o k&#*ﬁ%ﬁ&@& albured type adjacent to and
included in the saaxté,f‘rﬁm Chlorite Sohist (Type #6), we
£1nd & different state of things. Again the potrography ie
%ﬁ@mﬁ&;ﬂﬁ iﬁA&pgénﬁi&-&, page #3. Here we find s complete

“adteration of the original constituents, and a re-arrangement

of the secondary @&%ﬁﬁyﬁimmxﬁ in parellel ovder, glving ?&%
- %o sphlstese etrusture, The secondary minersiisation $o guarts
and dhlorite, quarts orystals being surrounded by chlorite,
Biip planes ‘have been developed in this soft Tissile type,

in which ehlorite has sither been introduced or has reorystale
iized, for it is in optical contimuity. Some minerals are
alearly intreduced. OFf those the must important is quarts
%ﬂthAﬁiﬁﬁ# smounts of ﬁ&&&i%@uﬁﬁﬁfﬁywiﬁﬁq The oaloite ie

© slmdlar $o the muny small velinlets affecting all the veoks

of the distriot, and the introduced guarts is evidantly of

the same generation as that foumd in Type #1l. The quaris

i referables t0 that last phuise of extrusion from the magma
of the chioritized sods granites {Pypa #21), which carried
the sincblende, |

umaing up the mineralisution of the Chlorite Bohist
we findie |
SECUNDARY Quarts 48,08
. Ghiowite 39.0
15.0
1.0
3.9
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the Berioitie quarts Porphyry, (Type #5) is also of
iiﬁﬁaxmati'*%hﬁ@@&& fwa& o basle rouketype, ehlerite
sohist developed, from an soidic type suchk 8 the quaris
porphyry o sericitio sohist was produced. A few quarts
yhan@axyﬁtaﬂ@wﬁ lafy &&&ﬁiﬁg a&&a&m,&h%&ﬁwﬁg and these
give av&ﬁamﬂﬁﬁﬁﬁ‘ﬁa &hﬁ‘ﬁyp$'£ﬁaﬁ whioh the rook is
derived, 'The main secondsry mineval is sericite,
serioite ie alwo efther introduced or reerystalliszed
aw veinlats, Hpidote in cloudy agg&aga&éa in &gwivad
from some source nobt immedintely aﬁ?&aﬁaa
The serieitization is a&aﬁa&y bound up with the
introduction of pyrite into the ore-body. This type
savrice very heavy sulphides {in plases up to &9%)
moatly oryetailine pyrite which has formed along the
suhist p&am&a* fuaris hus boen iuﬁraauﬁ&é; aim&l&riy
to the chlorite sehist. This rook is summed ﬁ§ under
Cthe "low pyrite® phase, which represents about $90¥ of
the rockie :
ORIGINAL Quarbta Phenoorysts 1.0%
HECOMDARY Kpidote 3.08
Baricite | 75,0
IHTRODUCED Pyrite ’ 4.0
‘ Hunirts ‘ 18.0
The rook is desoribed move Pully in Appendix A, pages
4 & G | | -
The Povous Lesched Rook (Type #1) {deseribed in
Appandix A, puge #7) la, ne hos been astated before, the
#olid sulphide %?%@ with the sulphides leached out,

In appesrmnos it revewsbles n votten pumice, and fop
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yraa%immi renaoOns ﬁ@mﬁéﬁﬁﬁé with the method of

tranaportation, the more sulid portions only wers
abtsined, %hﬁﬂ&“ﬁ&%&@%&&y represent the nove highly

silicaous phane, The rouk disintegrates so resdily that

a microscope exasination was nod practicnble, but

chemical analyoes and ﬁ@%&ﬁmiﬁm%iua uf poyosity of »

fnivly ga&i&. fime sy@aﬁmﬁn-Wﬁwﬁ.maﬁﬁ with the following

resultale

Poronity | 199

Hesult From analyvis
Fap03 & Ala0y
Hgo - 426
Gnl 2,462
Lous on Ignition
PUTALB

1515

Reoaloulated leug porosily.
82,290
Ae328
373

This wook ooneistus, therefore, of quartz with some
iron oxides left fyom the weduotion of the smulphides,
and introduced caleitic material of the ordinayy type.

A ooupnrison and examinntion of the miverals

gives o olue to the exact provess invelved in veok

alteration nnd fomastion of the winervslized zone, For

Whis purpose, a minersd swwary follows,



PRIMARY Augite ﬁ@&ﬁ&
Hornblende ‘
Blotite ?
Orthoviane ﬁazﬂ@aw # | krace
Guarts 6,28 |

BRCOHDARY Chilowite 26.3 |3 £ (35,0
Horntlende Bhb bo
Kaolin 3 «g‘ra ,
Saricite 6&3» ?5;& ,
Leucoxens 3485 |
Gusrte 48.0 - |BR.2
Bpidote . | 3.0

IHNTRUDUCED Querds el |25.0 (28,0
Seried te | 2«0 |
ﬂﬁl@i%@ ) 1.0 » .By,ﬁ

Thin %ﬁ%&& of &ia@ra& ﬁ@ﬁﬁﬁﬂ% ahwe &h&& whiza only
traves of origioel mineyal sontent ave %o Be found in
type #8, they are simost entively Lncking in the other
%s;g*@@m; A goupiricon between F8 and #3 shows a big loss
in nornblende, bBut a gein in chiorite, kaolin and sericite.
The kaolin sud chlovite were probably derived from the
horablende and the wmall R of ﬁ&wiﬁi%& ¥ﬁ§wﬁﬁ@ﬁ$$

an aeid phase, but what was the secondary hornblende? As
metasomativ procedsses @rﬁ.&\&ixaaﬁ function of %k@ time
duvolved, this funetlon must be taken inte aceount, bub

an shown gsome horablends and whlorite wre astual alteration
produsts in place.

The chunges botwean #3 and ¢6 ave sven greater. The
ﬁ@%ﬁ%ﬁ whish hap boen introduced is aﬁﬁixw&y a&mi&&ﬁ o
et usually attributed to hydrothermsl slteration. While
the ohlorite is falrly constent, theve is s tremendous
gain in quarts, showing thet the wnters werse highly silicie
as well as ciloritic,
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ane aiﬁ&ia%ﬁﬁy between all these types Lies in
the abuu&aﬁ@ davaln@m@nt af éhzﬁrztﬁ, which inﬁiaataa.
th@u@h it does not prav&. Y @Gmman arigi& 58 basic rooks,
This && further aarrahar&%wd.‘haw¢v¢r. by the faod that
. Type #6, which is an a&ﬁaﬁa&.gﬁég intrusive, has no
chlorite but seriecite is abundantly developed, from a
combinaticn of quarts and @ﬁi& fﬁlﬁ?ﬁ?. ?h&@@ hydrous
minerals indioste that abundant water sceowmpanied the
change. To do its work a@:ﬁhéwauﬁhiy, the W&tar mot have
had free eirsulation, and have been hot, or have acted
over o long time. We find that where the aaﬁﬁitian Wi
most faversbie for fres &*raalatian. in the shearzone, the
alleration wao wost intense. Frow the relation of the
shearzone to the last great intrusive, the ohloritized
Boda granite, this water must have besn hot. It must
have been rich in silice, and in the au&yh&ées. for rook
#1 shows a complete alterstion to guarts and sulphides,
The intersction was between a Liguid solvent and a solid
(the original rock mses), and each would affect the other,
- In this cese, in ﬁdﬁiﬁiaﬁ to the sltered minsralization
of the rook, there should be an effect on the solvent,
This is pe, Both in the chioritie and sericitic ﬁyyﬁa.
~ tiny vednlets of chlorite and sericite respectively mark

the path of the solutiens, '

Another feature of interest is the comparative
affinity of the ehlaritio type to @haieﬂpyziﬁa, andg of the
sericitic type to gy%iﬁ&. The former mia&r&l has pune
etrated further westerly from the main path of the &a&uﬁiana‘

| This path, as before noted, was ia&galﬁ directed and dammed



$o %kﬁ northaensk %y-%kﬁ Saris ?@&gﬁyﬁy-ﬁyga {Type %&ﬁ).

it 4n apparsnt %&ﬂ% the original rocks determined the mature
of the weplacemsnt - ghlovitin types wa&&lﬁ&ngvfwém_thﬁ
Bagio ?ﬁ@k@ and pericltic types from the sold.

While it is vealised that the validity of making
chemienl deductions from figures based on mineral aﬁa&gsai‘
iw‘aaa%%@ai. yat 1% may be ﬁf‘iﬂﬁ&rﬁﬁﬁ %0 make an fnspection
of %k@aa figuras Tor s rough comparison wilh the results
arrived at from the foregoing mineral @tﬁ&ﬁ.' Thewe figuvres
are only ﬁ@ﬁ%ﬁﬁ&%ﬁ%& far two rensons, First, the shemieal
formula for many minerals such as hoynblende, augite, and
ohiorive, i not s definitely Cixed quantity. Secondiy,
the mineyal snslysis is an approximation which is necesssrily
based an the &ii&ﬁﬁ7&ﬁ%&£ﬁﬁd7aﬂﬁg while these were carefully
a&&&g&aﬁ,‘a difference of several percend in the caloulation
of the oxidus might be expected. »

The figures we computed from microwcople analysis appear
in the table below, ook Bumber One i added for convenience,
though the figures in this cuse were derived From chemicsl
analysis, | '

ROCK NUHD:

JronaT

THRIEE

81X

RIVE

8492
Adg0y
Fez0y
Hgo
Cab

45,300

11.550
10,300
18,150
7.500

=525

38.890

374026
20,066

1,008
6.730

+ 254
1.3427

71790

.Wgﬁﬁaﬁ‘b
21,539

- #8770

H1.974
ﬁﬁm&ﬂﬁ
4,319

D23

§.850




wrom ﬁﬁﬁ\fﬁﬁ&%ﬁﬁ.ﬁi?&ﬁ-&&é?ﬁ o nkﬁm&ﬁai‘aﬁﬁpéwitiaﬁ,
it @ﬁ@&ﬁ?& that s4iics in ﬁyg@ﬁ #6 und #% uas grensly
increased {and é%i&i move wo in tyye #1) over types §#8
ond #3« A vomparisen of %3ﬁwﬁ'$ﬁ and #6 gives the
change Anvolved inlﬁhﬁ fommtion of the ove~body, The
chemical composition of %yyﬁ.%ﬁ &ﬁ'ﬁ%m% &£ B normel
basnlt, Iron hae &n&?ﬁ&&ﬁé r&ia%ivﬁ&g &ﬁs?yya ﬁé, éﬁﬂ
to additionsl chlerite and pyrite whioh have been
'iu%@ﬂéﬂaﬁag e ﬁﬁﬁ»ﬁ&ﬁﬁﬁﬁﬁﬁ both show s redustion,

As the howblends broke up, these may have fﬂkm@& ma$$
aoluble decomposition ﬁ#m@ﬁg%& and have bean removed,
Looked 5% in this 1ight 4% appenrs to be & typioal
BB ﬁf banalt grading ﬁﬁ%ﬁvw ¢h$¢¥i%iﬁ sohing, though
yook flowage and subsequent anasorphiem due ﬁé
 %§&§mﬁhﬁwm&& ﬁﬁ&iaﬁ kﬁ?% ﬁﬂ‘&aﬁﬁkﬁﬁﬁly deusroyed the
original structuve of the Latter type. The festures
which speeifically peint to igneous origin of the ohlorite
gehist are the aﬁwaami?&&y high silics, and the d&mknmnaﬁ
af Yime over magnesis, |

The chemleal oviteria are, of course, merely
subsrdinate to the \&ﬁ#&ﬁ;m& offared by the sctual ainersls,
T at&%@é;b@faw@;'%ﬁﬂ presence of hydrous piaty m&ﬁ@#&&a
#o ﬁi@h&y developed indivntes the mﬁﬁhiﬁ& af i ignaaaa
P 2ii in the prepence of water, The extent to which this
'haﬁ bean snrvied sub and ﬁhﬂ area ouvered shows that the
water, %o act &6 camgi&%&&y, must have been hot and

fyam BHE¥ING «
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HARTHR SI%,

SUMMARY AND CONCLUSLONS,

Prom the Toregeing. ﬁ&ﬁﬁa&at@&ﬁmmyﬁiama and aomg
de?inite conciusivns oun be wade su to the fommtion of
the ﬁ%&ﬁf%@ﬂ»@?ﬁm%&é&i This body owes ita wrigin 1o het
Bydrous &aﬁmtiﬂﬁﬁg'%%@%&y’ﬁhﬁﬁgﬁﬂ with @ﬁ&iﬂﬁ.@ﬁﬁ,'
sulphidee of various metals. The first sction wae a
veplacensnt and skterstion of sohistoss roek with depoaition
of copper, iren and 3ead(%) sulpbides, The shearsons
produced by the intrusion of the mmiﬁ,%$ﬁy of o nearby
batholith provided s channel for frae eiroulation of the
solutions, whick, on swovunt of the proximity of the point
af origin, w&w& hots  The point of origin was the roof of
# bBatholiith ﬁ? gods &?aui%a outeropping close by and in
dirent Line with the sirike of the vre«body. Tha xmﬁﬁ
gmanstiong from the Ragsn Woere gusets @%ﬁxg&ﬁ'ﬁiﬁh sineblende,
whioh in pleces penetrated and partially %ﬂﬁ&%ﬁ#ﬁ blogks of
ore broken by the niight novement nccompsnying these lagd
injections, The gquarts porphyry lmsedintely adjacent o the
areshody wee net the peind of origin, Wat acted rather aw a
dam along whiah the solutions flowed. Farts of this #yatﬁm
gizle to the path of the sehisting force |
were highdy sitered ss well oo sohdsted, sed replaced by ore

aof dykes at an

golutions . %ﬁa_imf&meﬁa@ af the lsoprophyrs dyken, ¥ any,
s not cdien¥,

ﬁanﬁiwma%aﬁy svidence iies in the faet that ai&&im&
small Watholithes of Haw
sugregations of &ﬁiﬁ&i&ﬁﬂ st thelr warpine. A notsble

inig granite in the ﬁi&&%kaﬁ ﬁmw&



3.

W three miles southeast of
Baker's Asrrows on hake Athapapuskow, A% one approaches

'ﬁmaaaagﬁ iiee ﬁa an Saln

the southwest end of the intrusion, sulphides begome move
mmﬁ nors notiveable, with a deponit of pyrite carrying some
4old at the extremity, |

This distriet is one in whiech, from the atandpoint of
the pronpeator, geology is of paramount importencs, ¥hile
the distriet hus already been shown o contain ﬁamy deponite
of wetallic malphié&@, much of the region is maak@a &y

ﬁw&m@a or wusikege. The softnews snd relative ease of
ﬁ@@ﬁﬁ@?&ﬁ% of the &ui@h&ﬁ&‘%@ﬁiaw waulﬁ_&aa& to ﬁh&ﬁ then
foms depressions, und it is ganﬁrmzxy.&aaagk@ﬁ by the
prospectors in the looality that the probabilities are that

sty valusble depgosite see w&&ﬁa&lﬁy-ﬁaékﬁga. &8 these

30 T swmm@a 3 axt@naiv&, afd can only be prespected

in winter, o» by diasmond ﬁr&&i, way ﬁ&ﬁﬁ%ﬁﬁﬁ% whiah may

be vhsexved alowny the mergine {even though no ore is
oboerved) will be of value. finve hydrothermsl solutions
tend to work upwards from the %ﬁ%ha&itﬁﬂ, tha @gﬁhaw1&iﬁiﬁ&
for Tinding gre wi&x e grﬁaﬁﬁw'aﬁﬁaﬁﬁm% %ﬁ'ﬁm&&l batholiths
of Kaminis granite, Fathor than to large bodiss of that
formation, In the larger badies, the sulphides @r@%abiy
have been removed during the long period of eroweion, 2%

ig also of %ﬁﬁ#wﬁ&% to besr in mind that the batholiths

in question are in gonaral %00 suall to map, and are 1ikely
to be found in any of the older formations, The ‘Amisi
saried, being the sldest and most highly deformed roeks,
form the rendiest channels for sireulstion of hydrothermal
solutions and thersfore should receive the mout careful

attention. Any forvmation, howewveyr, which is aldey than
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the Raminis gy&ﬁita, wnd which ﬁaaﬁaiua'lin@a of weakness
which may prove possible paths of ﬁ@n&b@a%&nm for the
’nrawbaaring solutions, should prove a fertile ground for
progspacting, Thﬁlmatuwa éf_%h& pathe for the solutions
will have an influence on bhe type of the depowit. An
“instance of this is féumﬁ~ia s0ild quaris veins carrying
chnloopyrite, found two and o half milen marthaaét of
Baker's Harrowe on Lake Athapapuskow, The strong walle
of comparatively fresh greanstone have resisted repluacement
in this instance, The essentials for sncouraging ,
prospecting sround for copper deposits appear %o b@ B
shearing 10 give o path For the solutions, and the
praximity of a Kaminis granite boss. |
in aanaxuaiaﬁ; the writer wishes %o &ékn@wiadg& his
indebtedness @ﬂiﬁhﬂ kiﬂé éfﬁis@ﬂ of Dz, R.C. Wallnoe,
who, &ﬁ)ﬁﬁmmﬁﬁ&iﬁn@r of Horthern #anitoba, afforded an
opportunity to visit the yra?axﬁy,_an& al oo to Professors
e Lury and Burwash for meny vasluable pointers during
the 1ahéraﬁary work, Partioular thanks are due to
Frofesasor Wallace, who also gave valualle assistance at an
lmportant utage of the Tield wovk, and access to field

noetes and other private data of importance,
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Regles mnd Ores of the Flinflom-Schiel
Pas iining Dietrict, dsnitoba,

GEBBBDVRABIISYGIEERIDBLO RV IS B HHDADSBIO MGG

PRIROGRAPIIC ATD MOERALOGINAL DHBCRIVEIGE 0P COLISOD LN,

RO L, Tme collection comprises & full miite of the ook snd ove bypew

of this now ndndng disteiots “his pomphlsd 1o iotonded ae o desovipbive
gulde %o the collsobion, sud alss forms an oppenidls (APMINIDIE 1) to the
pupex antitled “An Javeutigstlion of Hook Albarstion In the Plis®lon
Ore Bodye" '
- The syatom of mumbsring s that adopbed
saubare ware given o8 specimng wore ebtalned, Thoos mudwrs will be
rotoined, but the owler in whioh the spioleens sve dsdoribed will b as
favr an possible in tholr eorrect ebrabigwophical position. This will cone
foym to vhe Geographloal tabls propared by Dr, Be Ly Brase. (Memely 106,
lagioal Jories, ¥1T16 Jeologiend Survey of Connds eee Aninle
e L Distrioty s Dele
 BO SERCING .

Rolomite

Bominis Gronite
Granite Snsiso
%@ma Granitio Books
IBTRBs s somagm
GeRR alsul mm &wm

ﬁﬁﬁiﬁ?%&&m

DHCONFRLEY
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| DERUSIVE SONDAGE 0

YN N Tane s«mmm and Igmaous
goissen and schiste,

laves, afle, spplomerabos
amd M&Wﬁ mmmg




| Ay Be
, asaymsw Sarles 48 not vapressuted in the
agllsction ond the Upper snd lowsr iilesi Serfes am veprasented by oms
spocimn onth, dus So vhe shoxtmese of timy svallable el relstive-
fnsoeansibilivy. |

1o Porous lesohnd Roak, Filnflon, from hoves.
%y Masd Sulphides, Solid type, Viinflon 42 shaft,
Do 4lbarad Distesn, Flinflon 42 shefb, hores Sypo.
4o Ubloxite Dohist, Fliugion €2 shaft.
8y Gervieltde Smants Porplorys
Ge iorite Uohist, i“mm #1 shodt,
Te Berlaitio Gondsby F1inClon, South snd of horses
podalotdal Basaly, Flindlon, 4007=-000° ook of §1 chalh,
wadoopyrite in Chlorite Sohist, Piinflom #1 shaft,
10.00l0ie and gypsum fn Chlerite Sohist, Flinfion 91 dhafte
1leAtusbionds fn Geovby, Plinflen §1 shaft.
1Fyrite, sulphides, Pilnflon, norkh of horas,
18 Heormbitn, Flloflon, west of horoe, |
16.Vollow Ochrs {Iimmite), Fiintlon, northeasst of hovass
powdsred, Flinflen, northeosst of horeo,
rite Forphyry, Flinflon 550" enst of #1 ahaft.
.

sghgre, Fiinglon lalws, Caliinen’s Point,
myglalosdal Bosalts Flintlon Jake, Uailinaa's Pointe
1e0nloritined Seda Orenibe, FLinflon lakm, Dele of Hele 10423,
B2, Ohloristsed Bavebophyrs, Plinflon 1/6 mils east of minp,
Bo.Granite Gnalss, A8, Flinflon Lok, 1 mils weot on Cralghbon Cweolk,




2801488 Iokn uswts Porghyryy CALE loks, 1/4 mile east,

| 264%imoblends, Hendy Hine, Schist Leiwe

#7.5erioite Subist, dandy Mins, Sohist Lokme

20,Lowor Hlsel Slate, Sohist ek, norbhesast Jyme

20.Hybeid Granite, Sohist Lalw, novbhensst Lrm,

Bo.Bidaritio Sohist, Duhish loks, north-wost Awm.

BleMminia Gvanite, lok Athapspuskow, leiand ab north of Tinoss Narvown,
dovision Dojomita, south

lsprospanige A duvk graen, soft fissile sohish, conbnining blabs of
dhaisopyrite dleseminated throughoube Polished siip planes alnosh blask
in solour ove ohovastoristic, The vook hos & soft gressy fesl. This fomm
the Pfoobosll of the mine, ond the povtieus wichey In chalospyrite oote
shitute the "Rissendnated Ore Type.” |
ulorosguninse  Pins grain hypldiomprphie toxbure. The original structure
saxmot ba detormingd, tho vook now balng o schistoss folt of seuondary
pinoyalts Quavbts aod shlorite form the main voskemaas, the quarts

wnded by chlorites The elip pleves sye Sovmed by
shloritein optioal continuity. Onleite and pyrite heve wen Inbrodused,
and inally ewall quarts velns oub the yosls Sinse the yook lies in a
#sons of sbtrong hydrothormal altovatimg, thers 1s no cefe banis on which $o
sbabe s owlgin for the rook, thoud
$0 ba s albared leva,

L from flold relationg, i1b 18 asoured

CHAIOOFYRIDE 1§ CULORIIE SCHEN, Flinflon 31 shafhe
ransonis Similey be BIX, bub with Chaleopyrite styongly disseminatod.
Tute {o the "DISCEMINATED DUTELIDE TYFB™ of ove, Dlobs and lrregular




e e
velnlets yaplase the rook, following mpze ov less the lauminations of the
sohist, Ogonnionnl oubes of pyrite whioh ey older thon the chalotpyrite
sve Lonnde  Awerage Asnuy Volung axg Ae w 0,08 § Afte w DeBOg Ougw Bo090

S CAIOII® AND GYSSUM DN GHIGRITS SOBIST. ¥linflom 41 ohft, |

Hppronaonige Thawe wove small vuge snd opanings in Type S1%, which weve
ooatied first with orystalline pyrite. This was covered by & mbwork

- inorustation of mmmm @a&émﬁ, wnich weathers to a pale brown
solour, - Iater thove wowre deposibed nlasy glasty colourless solanite
aryatolsy in Jovg prisms ond shorber move tsbulste dyystals, Sulphme woe
daposited lost in & fiws flowrs Forfact specinans are rave, The specie
meus in the opllaction sre minly selid saloibe, showing in comd oases ond .
or move of the foatures discussed |

" IRDE, Flinflon #1 shalt,

nige Fine grained, waxy grapegresn onevkz outs Typs PIVE lo

Wﬁfm up Yo twp foat wide. Crpssalliios aphalarite is distribe

whed In stringere throughout the guerbisy priselpally ob the odges of Lhe

garts volnge The sindblends is accompanied by sowe ahaloopyrite sud

nlnor ampwnts of gelens, ladees of gramuloy pyrite spposy to be older,

Wit volsblonenip is dowbbfuls Onbos of pyrite ave alse found thyough

the roskeonns, bub hove not boon Idenbifisd In the gquavts, Tl Singhlonde

pandad by serieisination, and 18 alse foond sorrosnding smeil ved
goynate, AL mﬁ; mingraliontion %z peevious o the formation of the
#lip plenss desoribed wndey ?ma@ 153

i. SERICISIC QUARDZ PO

REHIRY, #linflon §3 shnfbe

Haprosaopic, A 1oht proy, schistose vook with very small graius o
pyrite soattoved throughoube I feols slipghtly unotuous dus to prosense
of serieite, This type oxtends from to 20Y lowel to the 2007 level in
thio shafb, and 1o looslly lmown as “Discominabed Ope.®  iverags volws




&Q’} iﬁu

ﬁwmwmmmum%;%»emﬁg%.&m%

SRR : : hyeitis, tho hichly sahistone

ary  Pyrits govurs In beeds povallel

%0 the eohistonlby, both in oubes and in youwhly cuble mannes,  Fhsuocryets
of slightly Sroobured quarts show stesin shsdovs. Tho grow
spidete and serislte, whils coricite, quarby
dopods Thers are wo ovidences of formmr strusture save 9w phing

i 18 ;.:. %ﬁ

and pyrlte hove bean Iinbroe
¥ i
bt 16 i presmoed thab the epldote wnd sexisite vexe profiwed from plagloe
tlass Palupaves 7EG of the vook ia serfolte. The owigiuel

orplyrry slodlae bo Type B I0HMERN

HEVER SERICHE GORIR, Flintlon, comth end of horess

Sngraanonin Thin in a white-oploured, sxtvensly fissils vook, wilch

hag o bleothed locky mond Lo in mﬁm amzs rast abalnad from decomposed
pyrites 6 48 bovh Bribtle and webher soft, bl soowwd in the tep
tumnky foob of J1 ahaifly, wd wach wes renovod Yo IS Yoom Lor the biedke
omith shop swd pwwer planbe 16 grodow fnbo Type PIMR, sl is that typs

with the sulshides lesched onde

A flus tewbuwed waos of serdolbe erystals in highly sohiotone
W@aﬁm&g ont by emall quarks velne which orons the sbrile of schistoslty.

Soms of o priginel quarbs remains us £ine grodns in the serlelte N,
dwing shealn shndews ALL the rest of thp eriginel miveral wae chunped

o serisite. Porite was intruded in ovbsw spd penins slong the sehish

subssquontly altoved to Llmondts. Jguars casbs chow that

Guerds valnleto o the pounmot

gaporstione The serlolte is aboub 6770 of the wook, which is olose %0 the

o¢ Yype PIVB,

sariolvs couteut

CHLORENS SOHIST, Flintlon §73 shatt,

anokaous faale Tho rool s twe wall ravind oleevsss divectium ob




| " b Be
ond slstves in more pegiler planas than Goes the Uhlovite Hchist,
Type BI%, to vhich it i most closely nllied, 1% ie poseible thab it
was driginelly s Cleswage Buff, or ath slate, daposite
during & shovt poried of shallow submwsion bolow ssa levels
Bisrpsoouis,  The wook ls almost ontiraly composed of fine pralmd
ohlorite, with highly sochistose arrengomsnte The texbure is remarkwbly
Grains of pyrite and guarbs roughly elongated sve
introdused perallal to the sohivtositye.

AR AMERED DIABASE, Flintlon §2 choft, hoved Lypd.

Hppronoguis  This rook forms u large hovee in the centre of the ove
body (Bruse, ope oibe pe 7le A dari
vooke The speclmsns vary olightly, some showing the pheneoryats more
mirkdly thon othsrs., These Fhonsorysts are 1ight in colour, wma
irvegular outling, Jolut planes hove hod galeibe veins introdused, smd in
plases show rust etains from dessmponsd pyrite, Cuble oryetsl
are sooasionally feund sosbtored throughonbs The reok stonde out as &
sonsplouous boss, dus to greator reslsbonce to wenthoring. ~

’ Roolk 16 0f medfum toxbure, and most of the strusture Lo

groan, rmonive, seni-gryaballing

& of pyrite

rapressnted by kaolin sod serleite, sod weve probubly orthoslase folspar,
éﬂmm&ﬁ prasant syere Polmpw, (uerbtz, showing strain shndows.
Sasppiary. Teolin, 56425 verdcite 6.1%; Hurmblsnde after sugite, 8.9%
Onlorite after Hornblande, 57.87%; loucewsns aftor ilwenite, 1o5%s aleo a
traga of folepaw, which my bo primry. |

., Sovioite snd guarts intevstitisl, Hormdblends is

phis nfter Jmgite, outlinss of the foce voemnininge Some of the

sapiaite covurd in veinlabs.
From the coarsensss of the crysbollizstion the nabure and shape



srdginad rook was o disbase

ik twonky to thirty feet wide, This has
proved moys resistant Lo wenthoring, though not to ohwolesl alberation,

Dresumsbly dus to the Ailfevence in tuxbuve, from thot of the swivouniing
e .

A ght gray schist with clear glosay quats phensoryets
vhioh have o somewhob round cressessction. The rook 1o hayd sod vather
writtle, It is slightly £issile omd tends bo bresk upon thrse wsil
defined planoa ok 90°% 90°, and 70° mespeotively ©0 oadh obhers Orystals
of pyrite showing bolh the gube and the sebahedron forms are fownd soabbored
theoughout o - The wook stellns M44%ma dipe 72° sast, so thab Ib overlles
a1l the rooks pwviously dasoridad, sud lacks
miry bo sesammd Y0 be gyoungs

& avidense o the cubyary
e Phn %3& of fraoh porphyey is sbout eloven

43 thalbse

rook tobals Tha phonsurysts ore of olssy quorbs, siightly evoded sk @&@a
which ave antored by the ground-umss,

Byrite and querbs ware introdused, the pyrite baing later,

POROUS TAACHED RODE, Plinflon from horses | .
' & highly porons vhito yooke The hamder and less porous
perha are 4 pale groy or bloe colouwe The levchad portions sre preswmad o
hovs bean £1lled with sulphidess A ohomisal snalyeis glves the £ollowing
reuite 1o B10,m 98,0055 0,05 & ALD, = 14005 § M0 = 0.60%

This rook hes prosuwmbly been dovived by lssching of Typs M0, BOLID




RLEE, AERED ANEDALOLDAL BABAXD, Flinflon,

. de B
SUIPHIDIS, and 15 1o possibls thet native copper fownd 8t the fory
foot lovel 1s veprecipibtated after belng lasshed fvom this rook, The
rook in found on the swrfose on the oast gide of the hoves, and sbrongly
minonblos o poedts, 56 o easily broksn downy ond mukes & good yoad
mebal whave uesd on the property. The porous opacsd form 50% Yo 367 of
the total rookemsas

WUARTS, PONDRIED, Flindlon, northeoast of horss.
Tha white powder ls quartz dowived from the orushing

&‘xm i,

shilsig might have boon due o norml westhoring
or to glaoiad notion, It is probeblo, hovevery thoh the powler 1¢ of
posteglaciol origing sinse the glaslors cmm Leon the north-ssst, nnd
olounsd of all leose mberisl, This 19 o tyos of
closaly connested with Sypas PWULVE and FOURKSL,
S00° sast of ¢l dhadt.
. W&aﬁ w white,
alar quarts, whioh ie move yesistont o weabthering then the grownde

&t ¥

mang, Pilllow structure woy be ssen in plosas, The *f;s;m hes o wids
dloteiution as will b6 seon in the discuscion of Typs TWEIDY, Joinge
lnp 1o provowsed, tokdng place lna gresth varisty of directions,

wromagianian minerals kowe worystaliised in pars

%o & folbad moun aﬁf saoondary noboriale Uhe aaypdules sve quarts
wdning spebite halrs, with sososlated messsn of gronulsy

mguatite.  The ouly sviginel wlueralizstlion
symaes of Augite, Horablends, Biotite snd Ovthoolsse Folupar,
Upalibivabion than took plaoe, e io shown by the pole sonss in oentye
of fveghor mgitess Do ﬁm&am from sugite L8 in o faltod moss,
BGH of the bobal voolwmese This changes iubo chlorite, and sil

0 purs chlovite may be mene



By Do

apant Yook almilor Yo Type TI0HY save
d grosy coloty and that oawrbaln phesss o)

povyats Fopm a&mﬁ, the
a8 bolng Bownbisnds w Mm‘% Cnlorite « &%M% with minor Hpuats

of soricite, m&nﬁ% and mw&ma whiah probably remlt feom e
M&#@z&&m&m off sugltee  Thy phonosvysts slse thow a tand Snoy 4o

Voinlets of Hornblonds oub the ROk,

The Jolnte ore filled with vory smell oalolts veinlets, Ve wasihar ing
of the exposed surfuoes i white, sad strongly ressmbles ho wantlering

il pansbrabne fop 1740
e The yook soours fn o Gitm vubbing Type BIGD. This diks
in signtoon Dushos widsy strUs 3007 and alp 52° Novih,
felsed elip planes sooup n this Hypte

slupar {59.00) which shows o ondanoy
msrts Lo prasent Su the groundenass up to 2,07,




he 300
Fiintlon idus,

ige  Theow coze ssaplet may B of wny of the Rypes mentioned

v paraspaphve This Typs wes Inoludsd o glve o rough 1des
of the rethod of erplovelion umd In blosking sub the ore bodye °

sube oopas, thob le %o ooy they did not thow valusble maborial
he dvlliing won Gone with o Lype AL dfsmond drill.
zfﬂmwm bovenolon weps ik & S0l of 28,664 Pt of Avillivg,
down b0 the five humired foob level, sixbeen million tous of ore
have baen Dinoked owbe This 4rfillep has boen choeked by & tobel of

BOLID TYFE, Flinflom §2 ehafbe
uonige  Thie ore typs consiste of Pyrite, ephalorite ond
mmwm, in well movind banls of fineegrnine
gomarnly the pyrite pradomiusten, hougs losally the aspholavibe bonds
may be the mejor sonstitvant.  Uhe bands vary fromn mmm L 4 m
inoh t0 sevarsl inches lo width, sud ars weally intinate misbure

thyss wminorels, teking the colour of the prodominsting miverale This
Porne the “Bplid Ore®,  Voluss ave youghly 5014 w 214 ouop Bilver »
Zob vump Uoppaw w L6802 %s  Zfno Is peesent Yot nob detewmined

£

pivedar produnsd by oxtdasion of the sulybides,
his ’fi?mya, bogrther with Typen TUNIVE snd THEGURN aps sovfose weotharing
produghs. “he presonse of thewe weoathering produsts lod o the 4lseowmyy
of the ¥linflen Mins, so thet the inbavast in these Types of pulwarised
maberial e princlpslly in thalr walos Lo the proopsatore ﬁ‘m 08
hapdly suifiolant gquanbitien of sithar Jypes PO

Piinelon, nostheonsh of hovse




4o 1

i BT, 91nelon, wost of hoved.

novder 0F homobite, reslsing
ring of the sulphidess T4 coours on the surfuse ob tho west

sido 0f o howss, and was probsbly ths £lest sign of minswalisstion seon

by the Alsooverers of the Flinflon iing

L FUREE. SULMITINSs Plinflon, north of the horec.

Floaly pomdoved sulphidss, with 1tls or no weabhored
mtoriales “hie satoriel wos tolnn from the flveb tronch dug. Thvie was

about ﬂm foat of this mabarind above Yyps TWO.

[ GHAOR B DER0 RATORHENG. Plindlon, 1/2 nmile sest of Mino,

LTl e :ﬁ"m@”z’m«m; srgpho-grystalilne reol with
5 92 Lrvoegulew outline, This Type is wory massive, with
fow Joint plunes, axdl io interimdded in Ampoind

pinloldal Bogalbs sinller Yo
16 pivan o ringlop sound whoen shraok with o hawy, ond

AOELTAN G fovn %i W bhe o

iignulane-02blbe folepars  The growndemsis Lo oine 0lfpenlate-i1bike

{550} with Chlowite, presuwedly from Heroblends by snnlosy G
youhey sl o deell ceond

of lenoosens, Uemll quards end epfdoty wainlets

dgndy e, Sehist lolme

wgemy sehist, wilh seatbterad cryetals of pyrite.
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Smpll quaybs phenooryebs ava obssiwed in dom speolmns, bub not In alle
Colouras ?ﬁi%_ﬁ‘%ﬁi 1iohh bo dovlk graye Rook io of medive heyduses and
foaility, ond i oub by volnlote of galoitie. This Is the oounbyy vook
Hloxosgopiss.  Tho texbure is finsegralnsdy hypldiomerphic. The
sohiskonity is socimdavys. 7The calofbe voinlots ave roughly parallsl to
this sohistosity. Omartz forms 5O of the rookemass, Jiost of this quarbs

48 in 'ﬁm geaing, whioh hove bamn aiigﬁ#ﬁg grudbad, produsing tadle in
the divestlon of schistosity, Somy of tha larger 1oeoes msy have been
thanooryobl, it this Is not cleay, uor ¢on the amount of Introdused
minad; though smch has clesrly boon introdused. Secondary

minarals sve veprassubed by Sepiolte {20%)s Jowcomwme cnd Hpldote. The
gavicits 1o intorebitial ond optiselly continous, Veinlete of Uwnlolite
{308) , sericite and quarbs out the rook-msss.

DY % DICHIAKIG, Mendy iéine, Sohlst Lolm.e

, lge. Polld bonded sulphides with zincblonde predominmn |

owe bas o riok chesolsbe brown colour, snd consiste mcinly of flnsegralned

sphalerite,  Otvasks of shaloopyrite ore fownd throughowb. Small
tnolusions of sohist ooouw, ond in smsll vuge snd sosms white iron
prodnot,

sulphate has developed op & sesondary

landy Mine, Sohist lokme

fopronsonis, — Solld bundad mmlphides of fine graln with cheloopyrite
predomingting, Bends oonsiss prinoipslly of chaloopyrite, with sinoblends
which may b resopniszed w the chooolots colowr of the bonde, nod miner
ampunte of pyrite. Thie in the ove ma% wag shipped S0 Tralll, 3.0,

for amlising. JAverage smaliey vetuwrne on this Typs van batween 179 and
205 Cue Ths banding of oll these volid sulphide types is belloved to
ba dus bo suocosssive pariods of minsvalisation sod to selootive pmsoipitation.
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Sinen this Wawmihm boon on the Gunp Loy o yoay, wach of tha
surinos showd bosubiful peososk Lrridessencas in pgold, rod, blus, fo
otse from shallow oxidation produnte, '

LIREY G RERIN I BCHINY, Uehist lolm, ﬁwwa’k Az,

This ia a Wﬁféf fizadds sohlst. The modominating

eiih i 3 m pink, vhils the Jelnt plaves vy devk geens Tha
rouk is Soo fissile to make good mioroscople ssotions, bub an awnminabion
of a polished guerfooy ohy

wpd that the main part of the vook is a pink
sarbongbey Mgm in fron (Slderitele srownd the plule gralns oppsiderably

sovieite hos developed pavellsl to e

sshintosity. Hrong desving then
Look plasy, with developmmat of ohlovite along the Pfrootuwwms sud in joing
plavas, Uhis m slickaned by swbetquant movomants Ppvite sud chalope
pyeite wore lstey deposited In vugs ond flsmiras, oo will a8 ssloite m
the mmm,

WG, Flinglon lakpy Cslllnen's Fointe
& sparwely wryetalling, daviogmomm, maesive Al wmxa
verying in tembure from Cino-gralved ob the sdge

e the alls to very
‘60aves of the centres lawimun vidth ia over mﬁw fawts Blde stringors

o off fvom the wmaln dlke ints the couwntyy rosk. The rolin minovelisation
appears 4o bs horablends, Umall ouwbes of pyrits mw sesttered throupha

Tha rock wosthere move resdily thon the surrouniing rechs, giving & roundsd
sppeassnos o il pluoksd fuous,

wrads hypidlomorghic, the sscondoyy
strnoturs being amm& to &%Wessaagmﬁ% of aslolse-chlorite veinlobs,
i ‘ - Hovablonde with
soms sugive forms 67 of the voolewmon, This horsblonds ales altors to
onloite, ond soms arystole shoe sonal blosching. Tvaoss of gaws

and quartis sve presenbe Chloribe, M@i% and upldots velnlote hove buan




| Ao Mhs
e hs Sotiol oalolte s 20f. Ho serpntine was fownd in viw
but this minersl 1o yeported as present by Dr, B be
askogs Do 63)
Wlle 431 the sbove rooks mew inoluded in the Amisk Volomie
Bariss, though possibly som of the oves wud cortaiuly the wathering

mblands has albaved %o ablorite, Calolte and &
st of pyrite hove bsen Lnbrodousd.




e X
planess  The rook s typloally dofb, sad the averagw of the Yede i

abont ons Inohe

genaaanty, Y, P Trosas ol
mw&im zsmm ars gsoen in the alides st 22% and DO snpies %o the sirile
of the sohistosity. Angulsy fyemmn $
pabblon agia Inoluded in & mabwix of Siohite iaagéh Bptaote (207), wd
“uortz (20%)s Colofte wmd quarts yolnlats ure introduosd, The maberieds

have apperenbly baen derived from the decomposition of smbsw Valeanlan,

woundad white guevbs xsaw&w s souttered Yheoughouk, with o pravel of
quarby o Jospeve Parther to the saeh fe & balt of conglomrste with
pabblen from 3" Yo 6% in Alamabers Thase Woulders vre guarts, shert op
gronibes  Evidences of Weldlag ore silghb, contiosd moinly bo bangs of

: wwm pabbisn,

Jirapannis Sz &m&%s of 8 Lismegeoined achisboms webyis, showing
Flow shustues syvousd pabbles and abnar Sxag foldss The pebbles ave
quarts, slimbly svoled ub e sdges.  Sonw of these ww erashed, glving
guarty Yalls which in oxtrems cooes follow the pllustions of whe wbrin,
Thare e o fow @aﬁ%ﬁm o8 sarpenting mmmwmw, probebly darived
from hypavothons. The mobvix Lo sainly Blobite with 204 ausrlz. The ek
Wk subjected %o grest pressure, subsaquant Yo whleh prrite and shiorite




he 16e

Gnolas tnto sedlmants of tha iiesl sorien, with portial assimilation,
The woaks apparently o00led tefore aseinilution was oomplete, fovming 6
ROMEINBO0S m&x&mg wideh gradss fvom & conrse 1ed op W grenthbe,
srough & coarse @ratned Bosio Yook, ¥0 b finsegraing
:tn tovn groadss in66 o massive groonshons @ws Tourmsling o gornede
ave somatimss fownde The various yhase seede inks ons anothey
impevosptibly or the comdoot moy Do wheeply defined, The epsolmons may
ghow ons or moYe of thess phases, Wb oll afford good liustrntions of
this sbsorpsion phenomenon, |

examined proved 5o o o ovares groined, hypldiomorphic vook, eus by
Juerty striogrs, sud velnlebe of calolds and serpanting, Of the primwy

singe aod ALbite, and oom

- _ pars Gandad to weathar to epldote
wd gnrloltn, while shilorite and sayponting wero derived from the forro-
msgnesians, The quarts shows shadow shroins so that proumus ot hovw

wonrrad subsoquent 4o e Cormoblion.

shong the consguont silp plansi.
aiong the contaut bebween 4l

in which the colonr of ths rock gredes from blaok to pinldeh groy.
Pyrite evystals hove westhored out vt

wrro-magnonions, Frimry




e e

s APy falapare 685 (ovihoclase, ulbite, nboroline,
lapors show & BERDNG
mdanay o alter b0 seriolle, %mm anld apldotes Oubss of pyrite awe

DL B I Som &i&ﬁm&a @&%&aﬂa& BoY 33'?& 9f Helle 15 wmt

leads dlovites Tho frash
grosits 1o pinkish gray in colowr, end veries Crom vory five graln 4o
madivm. Arosion hov yrosesded to silsly bolow ths roof Mj‘ thin bokhge
iithe This is the olosest gremitvic lntrusion %o the Flinllon ore w.

Appaors o be i divest genetic velavionship. Jmall cuble srystals

¢ Bypldiomorphis ro0ks %m Inbarioy

off the Lelspars bag altaved o fizer siterstion produsto, and 9w whols
is sub by velnlets of ouloite. The primvwy minerals axe « Guowbs 189 and
Migosisoe 510 Tho cuavbs showe shadow strains in plases. The intevioy

prd hne been olbored to Dordolte ond oalelte, Chlowite,
gadotto sud serielte is all Shod rown
Pyrite ood ouloite ware lntrodused,

ing of the original fevpo-mmy

POy mmy feash ol hornblanda-biotite Geanibe,
“hia ie n well ,fwm& rook, of plensing flash-mad aolowe, Alberation
oo the suyfeos and slong the gam plongs hos $udon vluse 40 & é@m
of about 1/16%h of mn noh,



b 18,
o amdergons grest aibarablone
parts 81k, fazaper SO0 {A1010s sl Oligoslase),
mwx% - &mkm' Palopere hove albersd o epldote and serieite,
ml havo sise mutfored mechanical fvasturings Huih Mobite and Hernblends
- howe albered to chiveite. n Savgs anoash o€ She Hevalidants ba a10 oo
oy dnke wmmmg 7ith apbinolite nd magnetite. Orthoolass ia also
rammby baty owing to Sha olendy netwre of the &l@amﬁimg T ——

6

Indaterminalle. Uslolbo wolinlots oot the rook and senll oubas of prlte
nes Dound,

mee, ond & salmon phak,

o mgnenion dolomite. 36 is proveble theb the pink ool

Wing present 1n the ferrle sbats, op thy bulf Llaibons is patlmy

in feon contonb. The grain do £ins anl compaot, the bade varying in

thiskuess from & fow Inghes $0 sovarsl Zoots Oh sbrebn ave £1ab lying,
51 upon the rebher Lesegalar Sre-Uasbrian snrfoone
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gmwm’. A %‘hhﬂﬁ for ths Datormination of Foxw

###f'ﬂ%##ﬂ#ﬁﬁﬁi#wliQ*waﬁwﬁiﬂﬁ*##ﬁwﬁi

Problem. o sorking with pas w06, portly iadurated gravels, and
loashod rooks, it is swmt"?’:‘jssg Wimmn %o gnim soms setimabe of the
volums of alr apacs or Posss, in ¥atlo to the toval volums. Fractical
sppliestions 1s in the exemination and mepsction of cousxets work, ond
i.n the ook Industryge ’

The w&h&m thnt 154 6o the msbhod o bo MW, was
the approximation of the meterinl vemoved by
pamios tokmn ﬁmu Plinfion i, Horthern damitobae

Seme of the proobioal diffimities to contend with in Lk
mwmsmm of pora am@ ava suvious. (1) Tha drrogads ”mﬁ. on the
surfone of o yough Sposimen %zmg mmw o brokon %ﬁ&ﬂiﬁﬁ or Lo the

3 fwaoturing of the roulk, Of comree tho former showld bs inoluded
fn sny ssloulation of tha totsl velums, while any system that inoludaes

the latter will give too high o povs vabiv. {2} Auothéy jmportent Aifficulby
is that many, posoibly the majority, of ths inborior spaoss nve complotely
sanied to the mobion of sny llquide employnd, Dhus, any method thod
dapands upon seturstion of the mesy such as Dy, Storey Hub's mthod,
st bo wnsobisfactory. (B3] Thers is a esrtain dieeioulty dn outbing
povous rooks to eny definite shops, whils mtaining & trus proportion
butween the porous gpages and the tobal volum of vhe rook. Dush will
Lodge in soms poves, whils the teswing swey of rook-msss will wauly |
anlergs others. o sddibion, the outting reguires spaoisl vewe ond
sonsldorabls sidlle (4] Tho aldition of foveign maver, sush a8 Vornish
ox wax for sealing §ho poves, 18 gbjestiomsbls es sdding s seooud fastor




t6 be daboeminad,

athpdas  Bevaral alternsbive mythods wewe oomoidevsd,
ages, bub all hove grave objecsions, md s £ine disorime
Inabion betwesn advonboges and objestions had to be mody in chopaing o
mathod,  Forhaps the most wppusrally used L5 o oub the vook to definive
proportions (1.8, tquare it) and woigh the Jnown volumss Tha vook would
then be ssburated with hot wotow, covled nnd ohe volum of wober sbaosrbed
mpatied from the chongs in walghte * mabhold abiribubed Go Dy,
Lo Btarry ks (Zrms, holoHoRe Vole XAke Py 113} 15 sintdor Wb doos nob
noosssibate oubbing %o slse. Ihiv wothod lnvolves weidking in ale,
saturstion, snd thon welghlnge in aly and in wabere In thess two
mothods the astovebion soqudred e wse of on ale Dy sl conaiderubls
bolling in wabor, |

hgaing o glven volums of roolk, {obtatnad by
sutting to o cubs) might be pulverized, axd the velum of the £ime powder
noteds This would pive pove aposo by Aifforence, Jncther simpls rybhod
would be to nobte tw volum of liquid roquived 4o sobuyets o rough somple,
“hon, after caveful deying , = thin sovaring of wax would be applied, smd
the volume computed by mmm

The mothed of sslving the problem will be desoribed
in sove dotoll. ,

& falr sanpla of the pumice-lils rook was ssloched .
Thare wave no extracwdinery indonbotions on the sarfoos, whioh was brushed free
from lovse roak purbiolss. 967 Bthyl Alaohel was selavked an the lmoarelon
agont, aince very 1ivtls siy 1o fncimded, in comparisn bo watow, and 1t
- glves o moh flattor renteous in the grodusts,

The wook wae first somimd in aloohol. This £illed
the vooleles that could be easily vonghed, snd She %Mzég was gontinaed



o Be B
untilly with a shrong lonoy no mpre aly a&i& be observad to wosaps, The
propared suple was now drisd by gentle hest for a short time S0 56 %o
¥oduss 1t by the amownt of aly spase that would ocowr in the frootured
surtaos of sny vosks (This mizht e dhjectod to as plving too low an
antinate of pors spaot, s elnce the tendmwy s to gob the pore opace
Hoo hlgh, 16 cobe 2o o foctor of sadebys  The heobing wight bo onitted

vonboage e  Tha ssoond Lmersion was mols in o lawpe groduste
whidh goabained 200 608, 0f siochols ¥he sloohol was then dvewn 0£f with
5 plpotts waedil the 200 mavk was sgain yesohod, md the amount drawn off
ampunt vepresants the TOIAL VOLUIR of the

was cavefully mepsused o  This

ronle

The vool was then deled for throe howrs ab 100° O to
drlve 028 the aloohel. The deied rook wea then pulverized to shout 60
mdh ob vhich finansus the porve apose in the powder woe considared
nogdigivle, in rolation to the wholes  The pewder wos Introdused inte o
grodunte T41led with alochol snd ite volume noted, By dedusting the
volums of the miners) mitter from the total volums, THR VOIUES OF THE ATR
SPACH wos computind, |

Lok 88y, The prinolpal Aifficulty lleo in the fast thad the senple
was noseasnrily lares. This immvm the use of o %&r@' lovge mouthad
tuske in gabting the Sobal volums, eni the consequent diffloulty of
Trowve Lo o dlffionlby slse in potting vid of tho aly
in the powder, which muime the miueral volums oo highs This is offset
by the loss of maberial, oo ingelpable dush, in grindinge  snsther minoy

ereor e lovs of aloohod by svapuration. Vith sere all theve oyvors dhould
b emalle

The moin evrovs osn be offuet by chooning lavge sise



swnplose  Thia vedusen the m&mm&mz value of mxz avrors iz
sonsidoving she tobal pur santogy, 1€ the dempls > 48 narrody 1
graduste, B0 o8 o redude graduate
vooms soms of the d12floulty of resiing the ——
, W’% by this methad no spesial sppavedus not found in the
Jonst sawipped selantitls lobovstory is wequiweds The objections o
pof ounbings, and $o cubbing the sample to slue, e

0u puirerisiag bays een 813 tntorior soaled pore.

1. Voluw of the whols d2 35,0 0eme
Volums of the powlsy 16 28,5 ouss
ass 10 1245 s, by Aiffavense,

u SBTE

$2s Volwas of toy vhols i 5.0 gan,
Toloms of the powior o 388 sone
5 upaos 18 12,6 gone or 565

o TOBXK Posaibe wune

Volwes of whals 26,9 ety volwn of pow
Yolum 0f POus aade 8,0 Geks or B0THE Wi
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