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T H i:

OEOLOGV, AXD OKE DEPOSITS

IIEDLEY MIXIXG DI8I IlICT,

BHITI.Slf COLUMBIA

BT

CHARLES CAMSEIL.

CIIAPTKU I.

INTRODUCTION.

GENERAL STATEMENT.
The Iledle.v district is one which has proved to be of considerable

interest to students of economic geology, on account of the unique
character of the ore deposits, which apparently have no known paral-
lel m ^orth America; but to Canadians thia scientific interest is
.supplemented by the importance of the regioa as a produce- ofgo d The object of the survey, horouith reported on, was to make
. detailed geological study of the whole area, and to investigate the
nature, occurrence, and probable extent of the ore bodies, so th-,t
some assistance might be rendered to future operators in the district
u. the discovery aad working of now ore bodies. The purelv geologi-
cal results have proved to be very interesting and satisfactory, .nd it
.9 believed that something of interest has been a,M.d to the litera-
ture of economic geology. The object of the present report is to
present in as complete a manner as possible, both the stratigranhicl
and economic results that have been obtained by this studv. From
the limited number and variety of ore deposits being developedami the consequent necessity of drawing conclusions from onlv afc- of sue. deposits, the chapter on economic geologv is not as

tl
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IIKI.I.KV MI.M.Nd DlslKicr: OKE l.Kl'uM I s 1 .;

table. All elevations are rflerr».a to rneuii u^akvol, un,l were tak.i,
from a beiieh mark of the Cunadiui, VacUic railway at the mouth ol
'Iwon.w.iile c-r..ok. Mr. C. K. Cartwridit. .livisiunai tnKi„,„r ,.„
that Comiuuiy. kin.lly put <il| nMiihiM., ,lutn with r,.^ar,l to fl.v..-
tions at cur disposal, and tl.o n,..-... eornvtions wor- miuU:

III the Koolonical work, ahlo ar*!<istuiice wiis rendered by .Mr .1 V
Allan, now assistant to Prof. T. A. Jag«ar . the Massaohu^^ts
Institute of TeehnoloKy. The historical succession of the rooka, and
th relation of tiic.se to the ore bodies, was ^udied and rou^lilv
inarke.1 out in the field season of VM7, and samples collooted f„r
pctroRraphic study. This left, for the summer of ll.Os. the ddinc-
"tion of the geological 1, .un.luries on the ninp, and the completion
of such other details relatinj? to contact metamorphism urd the
ore bodies as were not worked out in 1907.

By AuKust 20. the field work of iledley was virtually completed
and the remai:iinK portion of the ticl.l season was devoted to the
examination of certain proups of claims adjoininK the Iledlev camp
vith a view to detennininpr what similarity, if any. there mi^ht be'
between ore bodies in different portions of the same .listriet. It was
found that, while in places the geological con.litions were somewhat
similar, yet us a rule the conditions under which ore '.o.lies were
foun.l to occur were totally dissimih.r-that is to say. Mie IKMley
ores are to be considered a* being unique, tha .irea throughout
vl.ich they occur is a restricted one, and they have no known counter-
pnrt in districts outside this area.

Development of the mineral claiirs of Camp lle.lley has not yet
reached an advanced stage, ui.j indeed, serious mining operations
have been carricl on npon i,u\y two of these claims, the greatest
depth reached being not more than 2.50 feet. It is not unrea'^sonable
to expect that with the further prospecting and .lovelopmcnt of
other claims in the camp, now ore l,o<iies will be discovered, and in
the opinion of the writer, it would in.ieed be surprising if, ns some
suppose, the above-mentioned two claims contain all the ore of any
economic importance in the whole >amp (r„,lcr these .ircmnstaneel
mid with the probability of further development .ind discoveries, it
would be presumptuous on the part of the writer to assume that this
report contains the final wor.l on the geology and ore deposits of the
camp; and it is luite possible that when, in the future, a more
detailed study is made of these rocks, and particularly of the ore

ngsiHB^FKSiirJVffllE^^ ^-^^m'Ss.J^^flSlf&Br



14 OtOLOdlCAL BrRVKV, CAXAPA

l•o<li.•^ the.c c«„d,.«i.,„H „.„.v l.e „H,.li,l,.,|, ,„ „„„., ,.„ .

":;:;',::;
.f :;";:::;:; r '"-' "-

'- '•'•'"'; -;n,:
<^^1>«"K.'. nn,l that «„v 1.

•
"'"' '"" '"1"''" nn»»<

.
iiini inai any chtiiiu'i'ii tUut nra t . i

iNtum time will o..K 1

"'' rarcssurv ut «,„•

•'•• '1;;:,':.':: :;::;:'-'•••" '-"—w.

...-:i!'."r:L:::;:::r;;::",: :i
'•""-

°" 'I"- »• ...'.i.. »f „ , : „„: ,:";t
•":" •'

-•- l.n.I l>..on ,„„,1... or «h.Uts n To "T'"
"'"''" "''^^"

'-..re. tho ,„ek- of tn-nti . „ J J^ '''; '^ ^"•••.'" " --
of tl.OH,. „„,U.,I |,v t«„ ?' ""' """"' ""'^'^JO

<
.

tliroiii.r|i their ofhcors, p ivo iw i,„»fi„f i

., ^'"-"'' '""^•»'iiionoc: free ic.-..« r. ,ii .i

"' t ose two ,.rop,.,.tK.s that de.l,u.,i,„... .,ro .,1 , ttl ' "
nn.l h,>tor,v of the ores of the nhol.- „,„„.

' ""- ""^"'

'^";" •;" -'< "'
<

n ,ro,i„,. ,:r;:!;„„"";s'::;,:"
'"- -

„ tl,C |,n|,„B,„,,|,ic „„.],. „f ,|„. „„.|,, ,

.vorfc „,„.,n,„ ,„ „,, ,,„„„i,.„.„ „,. ,1 ., .
" "' ll» .i.l..r

... „o„.„. „, ,H. ,„,„„„,„„ „,. „,":;',:'r.r;;:,' ';;:;;;;



HUDLKT UI.NI.XO dibthict: on t; i>Ki>o»ii-
i:.

tu « or FcohnoloKy. To I'rof. C. H. Wa.r.„, i„ p«rtic,. . ....cknou ..„..,.„ .lue for u.uch «„i.tu„c. i„ „... petro«r..pl, .,u,,vof th. ,l.tr,.r.„t r..<.k «,*o!«, .M.t with, o„.l of tl.o ,.r.«: to 1 .,f 1{A. I.,,Iv „l,o ,.,r B,„,,v la.|„ful su,«.„i..n. i,. ,he .li.c-u.....„ .f
niiikriiiutic prohlifiis.

•^'Tl Ml..\ AM, mi:a.Ns oI- ...mm, MrATlMV.
<'^"n|' II.-.ll.y i. ,„.,|a, the „.o,t i.n„„r.;,Mt ,aini.,« n.,n„ i,. ,.e

^I'.'li- Mnnlk..,,,.-,. .listri-t of m,uth..m liriti-h ( M„ml,iu. ...J ,,,^ .

voit "f Uw
•aiuf i^ivfr

' 'U liL niii r.

la.ns „„.. „l tl,.. Ina....st ^...l.i ,„in,., i„ ( ,,„„i„
<>-'> ."H Mi„i„ir .livi,i„„. un.l li,,, „„ tl,., s
til.' uu.uth „t T^^,„ty.uU, ,.r,.t.k. «l,.,ut '(.

I.'t.nn.ti.mal l!nM„.l..r,v li,„.. an.| fh.. m„u- .1

'kanumu valkv. Jn .,„.,„t th. n.ininjr io.-.u,o>
»."t i.u.n- tlum W. H.|Mar.. mil... „,.,! at.«r,.jratu
Virfmll.v ul' of uhiw. an- M.rv.,v..,l ...ul (>..„„

,

AMi.-u tin. Jirst mining <laiiiis wuro looat.
"Illy naaii. .,f a.vc.s fr.,ni tl„. ,,ui-i.lc Morl.l »
ney trail, .vhich followcMl the valh-y „f tl... .Sic., .,„,,,
n.Mj: from Hope. .„. tho Frasor rivor, throuRl . ,„ tl
country. This trail, built in Istio l,.v .M..l,.r
been U8e<l for many .vi.ars. first l,y tho H,,,.
tra.lers. nn.l lat.r l.y prospectors, ranohors, uw
no thou^.^llt was ever cntertaiiio,! l.y any of th,
ill tho iiiouiitaiii at th.. ni..iith ..f Tvvintv..
Xickol riatc riiiiio began to show eviJenc'
(hiwr of sold, wapon-rou.U wc.^c built fror,: .ntietu;.
lake, both to tho mine on top of the nuna,!;,.,,. and t

Ilo.lb.y. where the r< wtwn w„rks are situate.L Tlu-
the mine to I'enti<.t.,n is only -s ,oiles by this r..a.|.

:

inery. ...inipment. ati.l sii,.pli,.s ha.l to be tran^p,,. :..,|

'I'l'I niueh is still brought in this way. Fn,„i n,,,|K.,
i> r,.! n.iles by the roa.i which follows the Si.nilkameen ll..v ..n,|
um.l the winter of l-.OT-S. this was the ea^ie^t and most e.nveni'ent
means of entry. The Oreat Northern Railway Crnpany has r,ve,„lv
o..n„.l..t.>.l a brnM,.h line inf.. Keren.eos. whi..], is onlv >>} mile,
irom Ilclley. and probably 'Ins will soon be extende.i farther up
the nver to the latter point. Surv,.ys have be.-n nn„lc for the exten-
i^ion of this nulway line thr.,UKh the Hoi,e mountains tr, the I-a.^itie

the
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'-'•-n,,::;!::;r:«::::7',,":t;"
''' ' ...

I" »» >..." im„,„li.,..|,, f„|,„„|„, ,|„, ,„,.

""' ' <Mi..,..i, ,.„ ,i„i,i t „„,i, '
, ,

b, „, ,„ y„.,.,„„, „ „,„ „p „„ j.,^__,^ ^.

ro,;:,.,::,,,r:::;::;;x:t::;:;T,;:r''- ••',-.
•''

s»|,..„„„ H.,.. „„, „J,:;;:; ,,„;;,;:; ,,:v,; r

.„ll,.v

'

!•
,

'"
'
""""' ""- " ''I f»ll.»~l tl,.

^::;;';.r :;;:,::::,,:•;;—'.;'*.:?:':'"
"™^"-'

'"

"":„:"«. >- "..";;:.',:;;,,:;::::,,:;,:::

.C:-;::;:::.t;:-^-:;;:t,,::;;:-;..'

iro.ll..,v. ,s relntlv.l.v „ni,„,,ortnnt It « a. of I,

'""'\"'^'"'^.^ -^

Following fh.. loprieal scquonr,, t»ie wrio.! .f i



MM.frv M.MN.. „„,i(„ r: .,:i: lhm.mih j;

;;
"' "'•" i-l-rn.,., i„ ,1,.. I.. si„Hlk»„„..n ,|i-,ri...: ..,„„..„„

;';::;::;"
"""" * "-""' - '"" • •-- •--.....

n... tirnt r.ror.1 ol ,. „„„.,„.l ..L.i... „. ,,.„.„ ,,.,,1.., „,., ;,. „„»...<• AllHon an,l ... R..„.l,,.. ....,, ,,.r. h.in. ,..r tl,.- 1 (...,. f'

U.n.lf,.ll U.„..,.,.Hf..r. I k..u,. 1 ,.„rt „. ,1... Ni..Ul I'ln, i,.,.,
' .^'7<;"lt'".M..I..

1 a ..lai... „,. „,,..e ,,..!,;

^"V77"
'••"""• ''• ^- •' ^ -n. r.v,.r.l...l .a ,. ^

• liit.v niiil wcro atlowo.1 t.. Iups«".

r'; r ll'".""

"" -"•.V—nn-nt work n., ,|..v
w,.in, I,"•uM .1... !.nn....e,.n. Warl,,..... a„,| Kin^. Tl... Mo,..„,

, , l

':^.";;:i"^-^^'"
' '-^r m i...-.,.,.,i ,1... ,,..:„, s,'"

..ro was .n pa.... ..x,......l. ,,„t „,. ,,.,, ,,,, ,„.^ ^,„^

'

"•"''>^" '"' val,.,. „r Ilu.ir ,11 v..ri..s. Sa.npl.s „f /.. '
'

"""'''•^

r... „Mal l.a,r at N.-w W..,t,MiuM..r an.l ...v|,i,,i,..,, „„... It

'

1-n. that llr. M. K. K,,.!,.... .ho is „.ore .lir....„, .:,,..,;;
;;'"^*- "'"•'•-- '->^ •'-.."u. than :; :;;r .:M .„w tho or... H. was travolli,., .hrou.h th. „trv ,. ,

'

-.'t..r...,. of tho lute Mar..u. „al.v. „„,, „,., „. i,,,,,,,,,^.,,

'

Vt ; V "' " ''"" "•^"'"'"'•'-" "-I "l.t.in sa.npl,

'

At tl,at ,„K. th.To u.T.. „o wa,.,n roa.l. i„ ,1,.. ..„u„t,v. ,,,\ it to„k

;;--..... M..^,,.,... a., a ho.; wa/t!^^^^^^^^
^^- to..r

,
au„ Xi,.K

, r.,at.., n,„M,„. S,„„,.i,,., ,(..„.,„,;,
;.ma., nt n-,,H< ,., ,1... ,.,ai,,. .a. .taneJ i. JannarvJi.,/

,V .th.n a .v,.ar th.- h„„,| wa. tak..,, „p hy Mr. Ito,l„ . ,„,,., , ,,

"
of tho p,,,.haso „,o„ey pai,l ,,. Wolh.st,,,, a„.I Arunil,.!. TUr ll,Z

work hn^ h,>on rontiiiuniH.
'"I'lnfnt

PIS.J -1'

iPiS^.£^^^^fSuaitt^> flE:te^.^«Jbi
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i-r over tw,. .v^-ar. Air. |{o,l;:,rs coufine.l all his atentiu., to ,1

::: :::i::;;::*7"
°' ••-'•'' ^ i :: : :

.™::.:;;";.,":„;;:i- r;;': rjxnr' ";,"r ""-'"

the vXr / ,;s":r''''
'" "°""""" '"' "^ ""' " - <»

v....:'';:z;,:::r;r;r,::L::;:::,;::j -" * ^':""-"»»
tl.o <^nmp. Mn,l .ti,„ul., i,,.-

•

mu'winfr interest i„

The town „{ ir,.,ll,,y. nnnied iifter If 1? Ifecllpv f ,

of the Trail Mi,,,.. s,„elter „t \e]..,n m """'' "'"""^''''•

'"to lots i„ ,,,00. The t nv^is 1, It
,- T"

""''"""' "'"' '""' ""^

l.<.m.hoo(l ot 2,^0 persons.
"Pif-'li-

I'l'i^viois \v(.i;k- AM, i.iTih'VTi i;r

is nou- known as the Xh-kel VUf
' "'"'"" ^''"^
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l:i

bndea appearance of the outcropping. edt,es of the be.ls exp,,.,,

» ". the ens s.de of Twent.v.nil,.. „n.I not as son.e s.,,.,.. „. ,

h
'"

W^,:'r ,f
"'" "^^. f'^'^ -^' ^'"- »-- -«''t rof..

to the'nl
?"" ''''''"'^' """''"^^'^ ^'- l-"l-> ^'PPeann,..,.

I'lanes of sheet, of .Rneous rock which weather to a rustv l,r.,w,.1'- aceentuate.1 this feature, and contril,ute,I n.or! , ,

'

,

'

^.....,nee than the n,ere alternation of dark and li^t si;::;:;:^

Dawson al.w monlions the vicinifv of Twcntvmii.. .-r.)

Durin. the years 1s.,>. is,;,, ,„d ,S„1. the Inten.ational Hound-

« alM r.T ?-^ ""'"'^'' '" ^••"'"-'='''"^' ^'-' >- "f 'i.e Iparallel, and Mr. ISauennan was ,..,nneete.l with this connni.^io

^^e]l as he est of the mountain seetion. were oon.pilod l,v G Af

tlH .^oars 1nS2..,.4. Bau..rn>an followed the old trail uhi.h ],. ulsd-reetly past the plaee where the town of Iledley now stan nrnakes^menfon of the very striking eharaeter of the roe,:: hI
':

_

The Annual Reports of the .Mini.„r of ^Alines f„r Hriti... Col,,,,,.lu. rojn t^he .ear IS.S up to the present, contain refcrene s\^
^Hkc.l

1 late n„ne and Tan.p ]I,.,„,,v. The n,a.i..,.i,v of th... m„..,1ontan. a staten.ent of the an.ount of work done annuallv. with,.,
',

e,.^ee to the .eoh... or the mode of oeeurrence of the ore 1,,.. i
I.In 1901 hou.ver. a v,s,t was p„i,l to the oa,„p b, Mr. ^V. F. l;.,l„,,.,„Irov.ne,nI M-neralo^ist. and the annual report for tin v. ,-

n.t..rest,np as eoutaiuin^ the first ofTieial and reliable a,...;,,,; of
,:

"

CO d, uous obtau.in, here. In the report for the vear ^'A I o- n.so bo found a detailed aecount, b, „ reliable ^u,., itv o
"nil and n,etho,ls used bv the I>,lv ]•,.,!,, ,; ,

""""'^•;'* "'-•

""-« '''-"'»:-"".«
'r.i,c;;::::r;-,,:,:::T;::,i::'''''

After the discovcrv of the \'!el.-el TI.,f

.

, .
-NK'ivei 1 late mine, ainl ,,,, t.^ dm->nt tnne. „e.,,, bas been vi.ifed I,- „..,.. „,;„;„, ^J^n;,d ..ue .e,.,o.,sts. .bo were atfraeted thither b. th„ ^„i ^J



i'O GKOLOCICAL SURVEY, CANADA

Character an.l peculiarities of the ore bodies. Little, however l...been wruten for pul.lication by any of these men.

Ln.nln„v „ .

<^hicago, but a.s the e.xaminatioM of the

tllll luX " "'' '""^ '""'^ ""^ ''•^- °"^ "-- -
A paper by R. A. Daly, in Vol. 17 of the Geological Soeiecv

.f Anjeru-a, enntlcl -The Okana.an Compo.site Batholith of thefa,cade Arounta.„ Systen,' contains n,uch interesting informat ,^

-l.nh parallel. I he .h.tance from lledley i.s only about 25 miles

"ij. > ot the lledley district.

nJZnr"''f,':'-'7 "' ^'-'°''^" ""' physiographic events inthe Cordillera of IJritish Columbia no better synopsis can be foundhan that of G M. Dawson, given as the presidential addrc.: ^Geological Soci,.ty of America, in the vear 1!.01
Besides these, which have a more immediate connexion with thePoology of the ire.lley district, .some bulletins and prot^io

..Pers y Smith, WiUis, It,..ell, and Calkins on the geo o.v oState of ^^^shI,Igton and published by the United States G .ologiSney, con am much that has a bearing on events on the Canadian?.de of the International Boun.lary line.
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CHAPTER ir.

SUMMARY AND CONCIUSIONS,
<ii;NK]!.\L UKOLOGY

•"inal.le fossi/3 ha a 1

' '"
,

^"""'''"
'^ ^•'"-i&ation. .Xo Uetor-

Those rocks coZ^a^JuT 'V ^-'-'^-°- - a.e.

-timate is a nJninumo, e n
"" "' "* '"^-'^ ""'^^ ^^^^»- This

ti- linuts of t
, ; ;

•:

' r"'"
""j''^' ''"" ^""^'^ ^°-^ -»'-'

tl>-e. cover a lar. r^a o^7T' ' ''"'' ''''''''''"'^''^- ^'•--

-"t a continuous e i" I' ^ V """l
'° ''" ""'• ""'' ""'^- ''--

Trinssic tin>cs.
''""'"'^ ^'"''^"^-l' Carl.oniferous iuto

Kodtop formation, consisting If r
'"'''' "' """" '^ *'"'

t-ive .rano,liori a^ rLa^^ 7^'^
T-'"'"''

''" "' '' '-

vo-c^ictuffsandhrcLar:;;;: L: ;r;::::^: ;'' ^-""^

^vliich is maf'p im nf „„ • i-
' '' '•'*'' lormation

^vah intcr..edL;rii;rw ;r":.''^" ?.^'^ :- -" ^--•

'^1""1> » os=o„tiaIlv volcanic -u, I
•

^''7^"""*"'" formation.

'-0- of var.in.coa™: tJTI "^"''^^''^ ^""^ "'"'

top of the ^vhole serie^ .n 1
•

•^'"'•"etn formation lios at th,.

-I-h lies over Ei.htccnmn! I ':
^^Z^'"''''''!'''

^'^ --' "^

south. Dips in the centre of thi ;;,,"; '"""'"'^ "'^'•^'' -"'
vertical tnwanl the we=t in th I ,

'
'"'"""'"^ '^''"^t"iL «t.i HI tli,> Ahcrdeen rocks.
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Iiuiiiediutely folloniiit tliis uplift, or cuiHuiJcnt with it, Initlio-

JitluL- intrusion of igneous rocks began. .Masses of diorite unj gal.bro
were tir>t iutru.ie.l in the form of stocks, dikes, and slieels, and
iMglily nietaniorplio-cd the oldir ^.dinientary reeks, forming at <he
.-unio time thr primary ore deposits. This took place some time
during the Al.-^oznj,. ,„.ri„d and was aeeompanied and followeii l.y

eonsidcraldp faulting.

During Tertiary times, a seeond period of batholithic intrusion
was instituted by the eruption of granodiorito on au enormous
seale. Consequently, when this was finished, the Carboniferous rocks
ef the Hedley district were cut off on almost all sides by igneous
rooks, and now remain only as a large roof pendant in the batU-
•ihthie mass. This eruption was aceomi-anied by consiilerably less

contact nictamorphism of tlio sedimentary rocks in the Iledley dis-
trict than the previous eruiitinus, and ai)parently by little minerai-
ization.

Erosion has -sculptured the rock mjsscs of tiie Iledley district

nice the ujilift following the Carboniferous se<limentation.
and ;e amount of waste has been enormous. Renewed power of
erosion was obtained by uplifts both in post-Laraiuie and in Pliocene
times. To the erosion period following the post-Lnramie uplift is

duo the unifonnity of level of the upper surfaces of the region, widle
tiie canoning of the deep valleys is attributed to the post-l'lioceni'

erosion period. It has been estimated that the uplift during tliis

hwt period was at least 2,.')00 feet.

Although the whole district was eoiered by ice during the glacial

IMM-iod, the action of this on the upper surface levels is not marked.
The erosion hero was slight, and the chief evidence of occupancy by
ice is the thin mantle of glacial debris, and the boulder erratics. In
the main valley, however, tliere is much evidence of concentrated
action, indicating that the valley was occupied by a glacier long
after the upper levels were virtually free, its concentration in the
valley bein,- accompanied by greater velocity of movement, resulting
in the scouring out of many hundrc'^ of feet of material from the
lottom of the Similkamoen valley, giving the characteristic U shape
now seen.

The final act in the creative history of the district was tho
deposition of thick deposits of washed gravels in the mail, valley,
by waters overla.len ith glacial material derived from the vanishing
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t-n,..o.l, .,r -.r.H..i aw.,v 1,, ,h,. action of the- ..reun,.
"

<'IIK l)KI>O.SlTS.

ir.iiii«,,.\s. ami opi-niuff i,,, the country, .Wivcrd tho Hr f .oi ore to be trcatcl in the sfunn-mill ;„ ,1

''"
.

*'"" *"^»' «"»
»i

'i.inip-null, ju the .-iinnir ol I'liii <;.

11.0 formafon of the prin.ur.v ores of the district .L.t. .

;
'

i..trusion of the .ahhro-Uiorite rock. This :;C ^t^ ^ne ,ntnjsn-e ,.„eous histor. of the region, and is referred ^.^
a^of ho .Mesoxou,. Peru,.!, .son.e tin.e after the deposition of the--ro„s .edunents. The intrusion of the diorite and gabhrJ'r I

^Hle. The alteration is greatest where the igneous roel-^
nhundautl. i„,n.ded into the sedin.o„ts. th^ L t^ "u"""?'"

'

^
'-''•'-•''-- '•'•^-vhieh is ah.;2rlu. eontaet „,et.,.orphi,. .one. The .hole series of so.. ^ „<.oks ,s more or less affected hy these ip.eous intru^ien T '

some the alteration is more extreme thui in .tl, l\'
»-"»'•;.

>
"1 ^ " i..". .«^:::, ';,:,: , ;:"f
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li'.ition „f .•nl,.,„, .,r mor,. nuvl.v i„ th.. „Ht.,nm„ti.. .k.^..l,.,„„..nt
of son.o of the liniu «ili,..,t,.s partieuh.rl.v Kurnot and .liop.i.l... The
rnnst i„t..„se ..It^Tatio,, ha< I,....,, in tho in„.,T,. li.m.t,,,,.. I,..,i, „|-

>!.. n.nl.llo portion of tlu- Xi.-kH I«lat.. fou,u,ti..n. ^Iut. tl... 1,.,K .r.
'H't tlnok. on.l an. infrstnitili...! with s.,rm. .,uart7.it.. strut.. Tl„.
losuit luTe ha. In.,.,, th.- con.pl.t.. ,.li,ni,u.ti„„ „f tho ..Mrhon-it,-
"-1 a r-phurnM.nt l,.v .ili,,,t..s s,. that the m.-k is now a n.as, .,,'

r.rn,.t. epnh.te, .liopsi.l,.. an,! .|„art.. with ocrasionallv .on,- axini,,.
I Ins metaniori-hisni api-rars not only on the nu.in ..o„ta.t- nf ,li,.rit..
«.... pahhro. hut also on the .iozens of apophv... h,r.e an.l .,„:,il
"'""'' ''"^'-' ' " f-'i^"" "ff (''"> tlif stn..ks. M,.>t of the-e

, |,|,v..s
^Mt.T.,, on the eastern hM,- „f the Xi,.kel Plate n.nuntain. a~ wll
:.^

on the south, ,.n,| are eNpo..,l ih..re l,eeau>e of the unilonn -iin•the strata to the we.twar.l in,., the • toeks of K.M.ro an.l ,liori,e
-hieh ],e on the western 'o,,,. of the n,ountai.,.

Wherever eontaet me,an.or,,|,isn. ha. !„...» e.ie, ,..,1 i., ,he s..,li-
inentary rooks, n.ore or less n,i..erali.a,ion has a,...on,„aMie,l it. lAk,-
he eontaet metan.orphisn., .ninerali.ation ha> not heen nn.rke.l on

tl-e grano.iu.nte eontacts. It is n.u..h n.ore notahio on tia. .liori.o
-ntae,.. „„1 ,.reatest of all, on eonta-,. of ,M.ro. Th,- n >ult of
h,s nnnerahzatn-n has heen the fornn.tion of ar.enopvrito. pvrrho-

t.te, ehaleopynte, pyrif. an.l sphalerite, an.l the .inerals a'..,..,n,-
P..",v the lune sili.-ate tninerals in su-h a way that th..ir e.,ntaet-
nutamorphte origin appears heyon.l a .l.,ul,t. The origin of the<e
ores .s l,oheve.l t., he due to the en.anath.ns of water an.l na-talli.-
^uhstanees on^-.nally contain..,l in the i,^n.„us n.a^^na, hu, relea-..,l
from >t hy a deerease of pr-ssure on its rea..hinfr hif:her levels iu ,1„.
earths erust. The deposits are. therefore, of eontaet metarnorphi..
•r.i:i!i. an.l eontcmporancus with th,. intiuM,,n ..f the ro.-k. ,,f th,.
frnhl.ro-diorite eoniple.x.

The pahl.ro-diorit.. eon.ple.x is ma.le up „f tw„ ,„ain tvp,.. „f
Tocks. of which frahhro is the hash,, type. Thi, r.,..k is also verv
^l.phtly yo„„f:,.r i„ ,ge. All the known ore h.„lies of the district
are assoeinte.l with intrusions of the ,ral,l,ro. an.l it app.-ar. el,..,r
that_ th,s phase of the ....nplex is fea.,K.ti,.ally ,.„uneet..,l with the
or;f;in of the ores.

_

The ore d,.,,o.its «„. irregular in outline. an,l with ill-,Ierin,.,l
oun.lanes on all si.l... I,„t the loot-wall. This foot-wall is pen,.rallv

the pahhro intrusive .he,.; that has hee.i r,.spon>il,le for th.. nieta-
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•" '"• -r.. 1.0.I,- Kra.luullv f,..!,. .„.t into low-gnuJo rook Tl.o

^•"11- llu- or. l,o,lKM lu.ve no ....parent c.unn.xio,. wifh KsM.r... „n,l

From nn.bHis o, ,l,o ,,iff..ront sulpl.i.K.s occurring in il.o ore

T.:^Mot: r "^ ' "^—"'^-•- •Vlnle an

re I

'" '""^' '•"'''""—l'>rite. an.l the .i..|„..tre ,o.l,.. ...rr.v ,„oro ..rsonopyrito than the poorer, it ia certain tha

71 ™"";;r °T""
"^"'"""" ^"^ '''''-'• ^'^^

-^^"^''"

•p.osM : .
•
'"""•'"• -^'""P--it..- occars in the metan>or-

O-s fo„„,I. ,,e nature of the association of .ol.i u ith the ar^eno-has not ..en „.eertaine.l. On the surface. „.,.,,. of :Km.,1 free, an.l ui quantities visihie to the cv,. I,,-, 1„.| *l
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"'" "
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•' "^"t ... A^
.
an impprviouc tnniffh has hoen formcl hv tl.o L-non of the ^.hhro .ith a cro.-outtin. diUo ^^ L ^.P l^;:porphyry; nn,l in this trough a concentration of vaL,; L kenrince at a ,Iepth of al.ont .'00 feet helow the surface

A careful stmly of the nature nn,l occurrence of the ore, can in

Contact n,etan,r,.ph,s„. hy .he intrusion of f,neou.= rocks into i .,c:



iii.i>i,i;v MiM'.c; i)i-ii;r> r: ion. i.nM.>ri, ._>-

ftnii..^. .luiiiiK «lii,.h the primary „ros wltc f .rin.'.l. I,,i|..,.,-,1 |v
•t'cou.lary .i.ri.'I„„i;nt l.y .l.-.-oiMiiiK m.-Iforie ^^,.:h.^^. y i\\ ..,!i-i.„..

torily expliiin I'very ncriirnTic.. ,.( wrUid-lo oro in il„. .|i>tri,.|.

'I lie iixsociution <>( tiie oru Lodii's witli tliu rm-ks ot' tlio |.Ml,l,n.-

tli-iite .•,.mi,l,.x. aii.l partimlarly with tho Kul.hro plime, i, wll
pniwii. To this iiitruMoii it i^ l.t'lievcd the ores uro primarily .|ii,..

It ii lieliuvnl tiuit the coiitii.'l uiotaiii(,rpliis„i, wlu-rol.y tlif ralcan'ous
l-t-liiMuutary rcks wtTt- rlianp.,1 to a mas, u{ lim," sili,.ate inimTaN,
v.as due to tlio heat of thr mnlt.u mannui thni>t into them. Thi-
liictamorpiii-i„ was ai.k..l to a very hirtre ext,,.ut hy the aetion ,.1

wuter uiiil other m;,t,Tials which uato fjivcti ol! |,v the luoli,-,,

lmiH:mu UM.l trai.sl'.Tre.l to the iiitru.le-l roeks. That tiare uas „
transfer of nuit.M-inl is shown hy the prosene.. of siihstanet*--par-
ti.-i,hirly ar-rn,.|,,Nrile an.l axinit.— in the e,,„t,„ t ne'tamorphi,- /,,„,.

wh.eh are not m.tive to the s,.,liin.ntary r,„.ks an,] are n„t fonn.l
elsewhere in the>n. These suh^taners, ,|„.,vfore. eonhl ..„Iv Inne l.vn
flerive.1 from the pahhro masnia. Anio,,;, thes snl.stan.es are iron,
zine. copper, arsenie, snlphnr. horon. an.l siii.-a. (Johl, nUo, is be-
lieved to have heen present in the mamnn. for nssnvg of the'ffil'l'io
penerally reveal tra-es „f ^.\,l The intimate association, also, of
Jfol.l with arsenopyrite denotes a common origin for hoth.

This pahhro mapnui. which ^Uca evidence of liaviin; h.id a eon-
fiiderahl.- amount of superheat, or of containing snhstanees which
greatly reduced its viseosity, carrying the above-mentioned sub-
stance, in solution, forced its way upward throuKh tin. overlving
Bcdnnentary rocks. As it reaelie.l the higher levels, the pressure
pradually <liminishe,l, and tho dissolved substances, inehuling the
pold. were released an.l passed off into the adjoining rocks, there to
assist in the work of contact metamorphisni, and to do the mineraliz-
ing. Those strata of limestone which were more porous and thin-
be.Med, an.l affonled tho easiest and most numerous ehanneh for the
emanations, were the most highly altered, and received the greatest
addition of material, while Muart/.ites. arpiUites, an.l the more com-
pact limeston-s suffered less. In this way, the primary ore deposits
were found at and near the contact M,e gabbro intnisivcs.

^

That the ore deposits in this district a., more generally asso.'iated
vith the dikes an.l apophyses of gnbbro, rather than with the m.n'n
stocks, is a i)hen..m.^non .-ommop to many other contact metamorphie
de,.o=its. It is l,..li,.ve,l that this is to be explain.^.I bv the suppo.;.
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ffrAl'TKR iir.

GENERAL CHARACTER OF THE DISTRICT,

TOlHMilfU'HV.

(.KNKRAI, ArCOlNT.

A'' •iloiiiil. - V.\\,-\iMiiiK iiorthw.ir.l thr.Miyli tli.' St;,tx' of Wii-hiim-
(..n, fho Cnsr.,,,!,. .M„„ntnin ,>>(..,„ Kra.hu.lly ,|i„,i„i,l„w i„ |,ei«l,t
I' .il'l.r.m..l,.„K tl„. lnt..rn:iti,„u.l l!..„M.lar,v li,,... \n thi. latitN.I,.

;'
'^ """'" "" "' '"' ''i-'""' !> 1'-. whirl, „,,. ,„„r^„.,| i,„„ „„„

'"''•" '''"'•'' "' ""'""iii"^ to tl utli in \V„.l,ii,i.to„. TIk. «,-t..rn
Itih,.!., uhirl, .n,,,;,!,,, l„„i, ,1... skauit a.i.l ir.zaiu.-a raiii.',... i.
;!" -tn.„o,.r .u,.l ,i„„v i..T.i-t,.|it „„.•, an.l .tiuu... n..rii,»ar.l
"l"l>u' \\u- ..,>!. TU M,|,. ,,r tl„. F,.,,„.r ,-iv,.r, ,,,,1,1 it ti„al|v ,|i,., ,„,t
" tl"' liit.Tinr I'lat,.,,,,. ,„• i-,.,,, „,n,y ,1,.. T|,.„„|,.,,„ ,.;,.,, ,,|,„„ ;,

I'l'M.I- t(l ti,C , j,-t.

I'll'- rM-tfni l.,M„rl, of t|,i, raiiw .-ontii,,,.., i„,rtl,uapl, .,.,, ,.s
'I"- l"Mii..la>-v li,,,., a^ far a. the Sin.ilkan,.,.., riwr at K.T.na.os
^^lMr.. ,t ,. ahn.ptly i„t,.rn,,,t..,l l,y th,. d,.,.,. vaih-v „f that .fr,.,.,,'
,N,.>-ll,»anl .f ,h.. s;„,ilk;„„....„ ,.iv,.r tl,.. ,-aM«.,. i, ,.,„„!„„„„, i„ ,1,..

^a.i,,. tr..n,l a. l„.f„n., I,„t it laTO ^',«.. I,y tlio .,an,o of th.- Okanairat.
in.,iii,tai.,s. Th.- ,.,-,.-t line of th.-s.. ,nn„„tains j. a ;.MM,tlv .lo,,!,,::

II.- t,. tl„- „,„.il,. an.l i- ,.l,ai-a,-t,.ri/..Kl |,y a .t.L-ces^ion of bn.a.n"
toi,i,.|..,l suimiiits rinnt' little- more than T.Ook f.nt ahovc soa-lev.-l.
Thi-^ i-annc is ,„.ith,.r I.Miir i,..r Htn.nir, ai„l in th,- f..,„„trv ah.mt th.-
h..'a.l ..f Tuvntynill- rp,...k ^.„,„ ,|i|,s ,l„>vn to tl,.. r .llintr .- -ntrr
.f the Int.-,-i,,r I'lat.-an. wl„-r.- .-h-vati,in-i han-ly r.-a.-l, ,;.,«

,.t

:!.., v.. ^.;,-l,.v,.I. Th.. tran-iti.ni fr,),n tlm Okanauan ,-ai,-,,- to th.-
rnt..ri..,- rk,t..,.,u i> „.,t -„ ,!„.„, ,t a^ many ol,-.-rv,.r. „„„M |,av,. „.
h.'li.-v,.. Wl„.„ vi..v,,..l f,.,.,n ,I„. wpst, at a point on fho Siniilka.,,,..-,,

riN.r l.-tu-..,.,, ||,.,ll,.y „„.l Prinoot.Mi. th,- jrontly s!.,,,i„ir r-n-.f lin,-
U well l.,.o„f,l„ out. Tlu- hida-st p.,i„ts of th.- Oka„a-an ran.^o at
tlu- l,..„„.lary lin,. an- al...ut ^S)m f.^.-t. Tho uppor h-v,-! of tl„- I„-
t-r.or I'lat.-an, at t!i.> l,.-a.I of Tw..nty,ni!,> <-r,r.k. is alM,o,t .!,),>*

(t al.ov,- =..a-!..v..:. I!,.tw,^..n tla-^e tw., p.,i„t.. wl,i..h aro' o-
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l»rM>t nn,l ,no.t .„„„„.,.,„ .„ „„>„ .tr....,ns is Tw.n,,-
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''on. tfnvnr.l ,l,i,.I, n r
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"ii'rKV ,MiMN„ ,.,.,,., ; : ..„i: i.m.,„i.>
;;|

Aora/.-Tl„. n...||.. „r..n li.., .,„ ,K,. „,.,„,„ „„„^ „f „,„ ,
,.

K.... ruMK... a,.,l .„.,, .,,.,.,.j „ ,.,
,

„,;,,,, ,.^,,^_^ .^^ ^^^^^
«".'.«n.,.l..v H n.i.h.T ,1,,., .hi..,, i, ..h,.n,..,..ri,.... of „ „ „.
reK..,. „„r h it t.vpi,.,,! of tl... plut.-au r.,.^iou ,u u wl.,,1,, |„„ a
.urn... fratur... ,vl,i..h nr.. fonn.l i,. l,o,h. I„ l.i^h.T i....I, „,.„ „„.,...vhat nhove th« nvern^o of tho plateau r.^io... ,... ,1...,. „,.„,., ,,,..,,
H.n.ul„„. ,„ a K.-n..ral „,,v „.,. .„.p..r I.-voU of tl.o ,.1..,....,,. Tl...
« rca,„. houovcr.

. ,u ..pi, i,.,o thi. .urf ,;,,„, , vorti..!
r..l..f nf ,.,,.„.t .VHK. f...,. „.„,. f„„„ „.,. ,,,„..^ ,„„,_,,_^^ ^^_^ ._^^ ^
M<in <.f rnomitaiii top.,jr,„p|,y i^ ,.,„iv. .\...|.

„ iV""

^""'"^"" " •'''•' "'»•" »»'r"n.l. tl... .outhuoM, porn..r of ,I,e
Ifalley ar..n. an.l .„.,, ,..„ „f ,-,. .Hl-utari.. ar. l.-r.. i,...,,„l.„,
..nmrl.v.

1
w.myn.il. .T-.k. an.! |.:i^l.t,.,.n,„il.. ..r.-.-k. All oth-r'm..k- or ,„1,.|,..- i„ tl... an.a are .....r.iy tril,„ta,v to ,1,.. al.ov..-M,cn.

tioneil dtrcnnis.

iiinviiMi \, I <,i \ I'.

Drainage.- T\u- g,,., r.l .l„p,. of ,1... „1..,,, ,„„„„,, „, „„,,
".lj".-..t to ,1... IK,.il..j. ,,i,„i..t is touanl ,1... w...,. that i«
to Hay toward tl.e I'ri.ueton .kpre.Mun, «,.,i awa. fro,,. ,l.e
crest l.ne of the Okana.^an ran,.,.. I„ .„ite of ,1,1.. „.,.
S.m.lka„,oo,. rivor .low. i,. .„. ,,,,„, ,„„,,i,^. ji^.,„.^. ,___ ^__.

townnl th,. ea.l. an,| ..yts direotly tl.roM,M. the «l,o|„ oka.-
«K.m ran.o. If ono follows .low,, tl, ur.e of ,ho Btr...„a

CJ.S
«.,,.,1 fn.,.. tl,.. l,a>i„.lik. .l..pre.-io.. a, I.ri„...to„. it is „oti.....l

tha tho l.ank. of tho valley ris.. l,i»,l„.r an.l higher, an.l 1 omc pro-
port,..,.at.^ly ......per. until tl,. axis of tho ran... is p„ss..,l through;
.... then. ,s a sharp ,l,...,.,.t of the uplan.ls. to the vail..- of the

Okanafran river.

There is no rea-o„ to l„.li..ve that the ori^rin of the Oknnatran
.Mu^e IS .l.tr.Tent fro,,, that of the re.t of the Ca.ea.le .sv.ten, .„„IU M very prohaMe that the separate ranges uhi.-h n,ake „p the
( n=r.a,le systen, aete.l ns a „nit. nn.l have a like hi.torv. The h.st
ui.l.ft o. the Cascade ,.,o„ntoin. in Wa^hin.^ton is plaeed hv Sn.ith
""' ^^" :* "• " '^'- "< the I'lio, an,! tho;.,h we
have no d.reet

. , i.len.-o hen,'!,.,, on this point in the nei^d.l.our-
l>oo^ot the ir. ,.!,.y .lis.riet, then, is ,.o rea-,,, to .„ppose that the

i.,„lu;'-"-^
I'r.f. „.„„.. N,.. ,», <.,„„Hhutien: o, „,. (;,„,,„, .,f ,,..^,.



•I'M.U,,!, Ar. SI HVIV, rWAHA

2:T" 'I"-
"<'•«

liir,,,.,,, ,,.ri..l. .1 ,„;„,„„.

>:'•::rz;r::.::::•: - '• —
"--":":;;:::::":,.:;:;;;;;;;":•";; '-

'||> t" liic ii|,iirt . •''•
' 11,: ,,,;;„, ,. '"-'• "'liirui^o it is iliHiciiitIII ;ll'l'iMllll Irir tl. ' "IMUMI

.1,.,,:: ,,:, .,

i- 'n-.,.,,. ,i,,„.,.s-ii„. i. „„„„„
.„,.,., .,t^^'""''^'''-

"''•''• ''''•' '"- <>k...,.au^MHi.ilh .,„„i-u|„ii ,,v,.r t;,oii,i ,•,.,.( I, , i r I ,

''•'• "-' ""• Sin,ili.„„...„. ..„,„ ,..i, ,
;„' ;

'"•'"^'''' ""••'-

•'"'' ' -'•••' Mr,iU',,„i,,,, „.,„•,., I, ;„ ,1„.
,.,.,,-iv,. ,„,,.„

, ,,-liv:,i,, H.I- M|-i.,|.. ,.,,, 1, , ,

' '' 'I'f

- .,. ,i nJ,,,', ''''''• "^'-^'''•^''''''-''' '-'-ilK

-iT,„ ,n.i.: ::,,:;;,;:;::,:'';-'•,- -''•--in. „

-"-luil,.,!. tl,,.,.,,-.,,.,. ,!,.„ ,|,i. ,
•

•*'^^"^''-'" 'Hif.i^. It i-

:
' '' ".':..:'.

.;';:o;:;;:,:;,;:;::
"---"-

-""' I.lb :.„ .„„.„ „,„„,,.,„.
""""

'I V, I ii!\ i,ii|,. i- I 1,,.
, I , 1 I

r"'"'
'

•:.:^h::::::'tz:::':'::-"''
-

l'-~
•' l"l:il ii^iif.;!!, lit- i,„lv .,1 .,, ,- •,

'' ""''- ''

-<"
'-™'"':':i::l'::::;,: :,:;":'

^

'""" I- llrv,.|. xrvy -l-rat.

'>liaiia-,iii r..,!,-,.. ]u v,,|,

:i' .ifnlitv I,!' 11 '" I'iri.iti., it i, al;,i.,-t .l,-,-

:iii.| 1,1, ai Hint 1.

1

'' ""' l.lti' SIlMliL,.,."'"'""'• '•''•''^ ""•"'1'- ^'11 M.,. .-at.,-,,,,,.,. ,•
,. •„. ,

""-''•villi.,,, .,! i,, ,,,,,,.
iiMii, t, a„.| l,v tl,,.

'---.- ..-.-::.:..:::. Ml!:.: :::::''' -

— '-'I- in v,.l,„„i.. a,„i .I.,,,.,,., ,,-,...
''

'
'-'"'' — '1<.

' --' ' ' -'t.::T::::t:!z



"

' IK'
'

'us; 'X' .^LlJLM^l.^.

Ill I'l.Ki .MINI \i, i.i.>ii;i. r: ,,i;i 'l.l'.i-.!
I

l-ililv '{ 111.' <>k:ili^i^;;,n I

It^ u:itrr is II '

in;;,'. ;ii,.| i- ,,i,|v ai.out 7 ini!,-. ii, lu-^fl,.

oiUnvly ,,„• the irn^^.lioa of la,..ls 1,,,.:; \n ihr
';>t..m „, ,he Snnilkanuv,. vall,.y. Tlu.. tu« M,v:,„.s. uitl, ,1.,.
^.nu k. :Hvn nver, ..„•,•> .11 ,l,o muhu,i. uator ,A ,l„. ,liMri,.,, all
111.' otii.r -tivains l„.in- nh-ivly iiit.Tiuitlnit.

S,,ri„.s a,-c ,„ |„. ,-,„„„l i„ l,a|,- .. ,|„„,. „,„...., ,„ „,„ ,,,^^,.
^•a tl„. „ulll.w „f wa„.r i. very Muall. an.l ,h..e al.. v i.ish u, J

Vr'Tn V ""'"""' ^ V is always ..,,. ,i,h, ,,v.,.a.-

"r""v i'm
-"•-'' "'•'l">-'-i ^.l-iit .. i„..l.,.s „„ tlu.

'"1 "' -N.'-l;.-!
1

lal,. MH.iMi.ain. M„..i. of tl.is Mater runs „ir i,„n„-
'I- '-l^'- ;-•'„ ,0 ,!,.. l,i.h ,ra,l,.s, iH.t soMio is al.s,.,-l„.,l i,v ,1,., s.H

;,
'

" ";„:'""'^' "''•'^'" '"" i" ^Vrin,. ,l,M-i„^ ,|„. n.-nalM-ler of"" year, Ih,. ,„.a,„ii,. „f ,„.,i,3r.r„„„i ,^^,t^.^ j^ ,^^,^ ^^^^^^ ^^^^
^'•v.T ot niuoh ,„-,„n,-nl,.,uv i„ ,„i„i„K oporalion 1„ ,h,. '..n-jv
s,>n„jr. ou,n^ t„ Mioltin. smou. ,1„.,v is sonanvhat n.oro than in', he
^'t,. suninu.r; au,l as tho uunos a,v nouhcv ti.uhero.l. some .Mre

li:.s to
..

..x,.,v,.,.,l a, thai tin,,, in ih.' .•han,h..rs an,] ol..rv-h„!e,- .

'"
;:7"' '"""'^ '" ''"''- "-' I" l-ta.-lu.,l f,.„n, ,h,> walls an,l

'""I I'.v s,.,.|.inu «ater an.l ih,. jar ,,f hhiMs.

„
'"7'^- ''"• ^'•^" •' •'" ^i-lkan„.,.n rlv,.- i, faiHy nni,„n„

1 .ro.i.hont th,. por,i„n .,f ,„ lon.th in an,l a.ljoinin;, ,!„. II,.,ll,.v
-l.-.n,-t. ";'"IHr. nnn. in ,.k.va,i„n„f,h,.|„.,l„f, he s„.,.an, !„.,.,, .n"•""> ""'I l"nii.v.|on is 111, f,vt. This for a .liMan, ' :; ,„il,.s
^.ve. an av,.n.^.. f,ra,l.. of alniost I;, fee, ,o ,1,,. n,il,.. |!,.|„u- II,-.llev

" ""'••• '-''^- variation in ti,is ,,,„],.. i, is n„, n,„ i,.,.ahle ,„ , J
A eha,-a,.„.,.iMie of all the ,r,l,u,ari,.. „f ,h,. Sin,ilk ,vn ri.er

'" •'" "'" '"'"""' "^ "'•'il"> - "- >u.M,.n sto.,H.nin^ „f .heir
^.a,i,.s, shor.lv l,ef„r,. ent,.rinjr the n,ain vall,.y. This featnr,. « is
';";'''"' '" '" ' Vn'vl.n. ivportj an,l was then attrihute | ,,.-

'";;' <;'^'^"-'' -— On the sonth M,le of ,he Sin,ilka,„...n
^'!l"y. Il.'nry ,T..,.k. .Ian,.-,,,,, Sn.anne. an.l I'aul ,.r.vks all .|e..v
flH~ ,-h;,rae,,.,-i.,i,.. I„ ,1,,. ,,,se ,,f Twe,„vn,ll,. er,vk, i, is ,,„ .,
'nark..,l as „, ,l,e ea-e „f ,he sniall,.r sfr,.;,,,,.. ,,hi<.h hav,. n,., ,lv
san,e ,„„.,,. of ,.n.>inn: 1„„ ,.^,,, h,Te if ;, n.^heahle. hi the 1,-,
•: ni,l,.s ,,| „- e,,„rse the .,,.,,,ni falls at the rate of ir,,) fe,., to
"'" ""''• ^""' "'"- "" ^1' ^' "an-ou- V-.hap.l eau.,, in ph,,.,.,
l.nilO feet ,l,.,Mi.

I'ls", :t

>i:iv.'\ ,.t ( ,,,:,,!,
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J'.iylitrtii i||. crc.L- .1,.,,. ,11

'- '1- l..;tt,.,n „, ,1,.. Sunilk.uu..en v.ll.y it f.lls ,..-,„o iVet or t

lilt -i.lHMt Jf c/.i.t, III. (),, . .

'

an.l h,,> nil avenifre ^rraclo of .^(10 feet to thp „,ll, Tl •

.
•'

1, . • . II
iLci lo lue mile. Itiis trra<li» U

was about :,(.0 ftct to tl... mil.. Tl •

.

*='"'" ^''"''' "^ "l'"^-'^

portion of i, 7 ' ^^'"•''•" '* P'-^'^-'-ve.J in the u,,t,.rport,
„ of a,. ,.„.,r.e. from a „„int .'.5.M> feet above the l,ed of the

=...I'':;n::™;;i,r::;:-,::;;''"''7''''''""'r'
--»"-

in..- ,1, V- •!

*"* *''l""' '"='f^"'t'"'^' in stream, entii-

"i:.:",,;:"::;,?;:,;-'';;™:;-;----" ^';i

^.l".v,. ne,ll,.v tl...
•

1

'""^"^^'^' «'"* P".ut. In ,1,0 vall..v

.iK.„i,i, „,i,„
,

„„;;":; '°"r:'
"•"''

' -'

ll,.. «, ,„ l,,l.
- °'

"
"""'' »"-«•' P'»l>' 'l"".. 1..

teri=tic a result .,f ) i •

^M'leal L -shape, so charar-

rr ,Kctin. in.o^tho main valle.v. ha.l all been truncated an.i rounded
'Snnu,nu-y J-ej.w.. ( ;..„|, ^„,i Survny. .

-.na.la 1907. p. 26.
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by the SHme action, and thore are no remnants of tlie older river
erosion remaining in the bed of the stream, all these having beta
removed or eovere.1 by the post-glacia: deposition of sediments.

Tho hanging valleys may. however, have been brought about by
totally different causes. The uplift of the Okanagan range, and the
n.ljacent plateau region, may have been so gradual that the er.-.ive
lurce of the Similkameen river was alle to keep pace with it by
cutting down its bed at the same rate as the uplift. In the case of
tributary streams, however, the volume of water of which was .mall
an.l erosive force correspo.idingly weak, the same rate of uplift would
be too rapid to allow them to acquire a uniform grade throughout
and sufficient time has not yet elapse.l to bring about this re.ult
Consequently, these streams have a sharp break in their grade.

If this theory is correct, it follows that the difference in eleva-
tion between the bottom of the Similkameen valley and the point
where the change in grade occurs on each stream, represeuts the
nun.mum amount of uplift that has taken place at each of the«e
points ,n the lute Pliocene times. This difference on Eighteen„.ile
creek, which is about 4 miles from the crest of the Okanagan range
IS about 2.500 feet. Evidence in support of this theory rf warping'
as the cause of the hanging valleys, is furnished by the accompanving
illu.^trntions, Tlutes 11 and III. These .how that hanging vallevsare
not so high or well marked in the region above llcdicv to the v e-t
as they are in the part of the valley below Iledley. The former is in
the plateau region where the uplift was relatively lower, while the
latter is in the Okanagan range where the uplift was at its maxi-
mum.

After carefully considering the evidence, the present shape of the
Similkameen valley and the tributary hanging vallcvs is believed
to be due partly to differential warping, and partly to unequal
glacial erosion, each of which has had its effect on the phvsiographic
history of the region. In the development of this topographv, the
first cause was the rapid cutting down by the Similkameen river of
Its own bed, concurrently with the uplift of the Okanagan range
an.l the formation of a narrow V-shaped canon, as a result The'
tributary streams, with their small volume, could not erode their
beds fast enough to produce a uniform grade throughout. an.I a
broken grade resulted, with a steopouing of the lo-.ver portion to
approximately the present gradient. On the occupation of this region
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'• t:I^H-,.l „.,, ,|„. \- ,),„,,,,| ,^,||^,^^ ,.,. ,,^^, ,s„ailk,„„..,,, ,i^,, , „
.-••;1 a, .,. oH.l.t .„• ,1,. M,-..u,aul.,..,l uv iu ,1„. u.nU.ru „la.,.!u
-^.o„. a..,l ,„,„li,i,.a,i„„ ,„ i„ ,!,,,„ ,^ „„,,^ 1^,,^^,^^^ .,,,^^, ^_^jj^^ __^ ^^
'•'^. 1..-M ,l...,,.,„.,l ..,.,.,,,|„„, ,.„,, i^ ^^^,_^ ^,.^,_^^,,,^^. ^_|^_^ ^^.j^ -^^^j ^'^

tla- ,.uttuM,, an.l ,„ ,j.vti.,« .h„ul.ler. vvor. r„u.ul..,l olL Thi. acli.uy>M al,.. u.„.l ,„ ,,.,,.,uuutu th- l,a„jrinK vailr.v .tf,...t .l' tl,e tril.u-
tary ..tivan,.. l.i„all.v. on tho .nfltinK au,l rc.....Mon of the Klacial

M-av.l. ulucl. lu.lp ,„ ,ive the vall.v it. „.„..,„ .l,,,,.,
,•„

.-UKh >• .pH-,.,a.. ....... ,,r,la..ialioo on ,h.tu,^
tia ^nnlkan.,...u . ,lKv, one shouhl a.l.n.pt to nvall ,h. ..„n.lition.

i .. K. A. l.ulv, ^^ho has ^.tiinatcl tho nuuimun. chNali,,,, ot i..,. intl- iJ.un.iary .,.c.i„n at .he hei.Mu of the yluciul ,.eno,l. as T.OMU
-•t ahove ...a-level. ue uouhl ..-t a thickness of ahout 0,(.n,. iWt of
'•'• m the Snnilkan.een valley, while the .eijrhhuuriu,. uphn..!,v.ouM only lu.ve fron> 1,000 to 1,500 feet. DitTerenlial erosion uouhi
-tm-all.v result, with the t'reatest au.ount in the parts over whiel.
tl'^n- was the greatest loa,l. If, however, we eon.ider the eon,Ji,i„ns
-.-t,n«- l,oth hetore an.l after the glaeial perio.l was at its height
."'-" t " -o only Hlle,l the .nao vail., without eoverin. the a,ij in-'ing ..plan.ls. we ean nn,ler.tan,l the ten.leney to eon..entrate,l erosi.e

;;;;"".
"' "'^' •'-"' '''''• "''" "" "l'I-"l^ -.rere,l nparatlveU-

Jittle m tins respict.

The figures ,i.,.n ahove f„r the gra.le of the Sin,ilkan,een river
'- U'te swiUlv „.„.,, n. water. an,l strong erosive foree. The tran,-
'o.- .... rower ot the .trean. nn.ier this grade is sueh that onlv
l"^ulders, gravel, and coarse sands ren.ain in tho bed. The tine'r

e o, they ,.,.n,e t„ rest. Very nn„.i> heavier grades ol.tain in thn ;'..--.cs „i „.o Sin.ilkatneen river, so that the, i,ow for nu >

':";""':'"
"r'

';"'"''"'• ^'-'—"- ^"'e'.- tri,.utar' t- '".-',,le ..reek, the grades are -, Mgh that onlv a sn.all an^.n,o water ,s neeessary to transport t..-> roek waste dov to the larger-.n,..,d,n,nany_
'1 rest I.! the rock was >

t" till' angle

tnet are nln.ost flat, or .ently rounded in outline. Tho distriet lie „-....re .levated p,.r,;.,„ of the Interior Plateau region. the'g';"r:;
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liiit,in> I.I' wlii.li luivc br. II wi'll ill -iTil.fil I..V Diiwxiii, Daly, nu.\

• thiT Ktol<'Ki''t«. Jn n i.r.uiil nurvc.v uf tliis jiluttuu riKinii tnnii un.v

'lie (if tlic hiifluT point-, one would Imrtlly t.u)i|;H'.t Ihu iinsmui- .t

Mu-h (li(.|, vnllf.V!. iiH thi.s.. of till- SiiiiiJkmiKcti riviT, nnd TweTit.vniilr

'•reck. Ill tho (?.-iirnil utiiformit.v of ii'vcl of tlii' platouu. these di. p
irc'ticlii't jrivc n.i I'vidciicc of thf-ir prencnce, otid toliieiiuetitly com
US II Kroiit Hiirpriw. The elevation of the hiKhext point of the Ho 1-

l.v di»trict is 11,(1(1(1 foot nhovo sen-level, t!iat of the lowest point \i

l.r.tid feet, so tluit there is ii total .-ertieid relief of 5,10(1 feet. Tin.-

n.un.h'd outline of the hiKlier leveU represents an older e.velc of

• I. -ion. iintHdatiiiK the late I'lioeene uplift nnd pn.l.aldy to he r.-

fe red to the Fm-ene peiieplanation ; while the lower levels ure tho
result of u second cvcle, when increased po\ r of erosion had been
triven to the stronni h.v uplift of the Interior i'hifeau rejfion, nixl a
warpinjf of the Okiiiuitan ruMK'e. The narrow V-sliui)ed canon of
Twcnt.vniilc creili is tin' rc-ult of this second cycle, ai.lcd and
oxHKKfnited. it is true. l,y sel.ftion l.y the Mreani of certain lines

et weiikn.-- ill the rocks. Th,' portion ,,f the valley lyiii).- within
the liniit.s of the map is very stroNgly V-sha|Hsl, nn.l from 2.0(j(t to

-I.iHKI feet ill (leplli. It- ,!opes on cither side aiv very stee|. (al.<.iit

e.'i >, mid eluiriicterized l,y hrokeii rock talus and precipitous I, lull-.

'I'lie triliutiiry jriilclies eiitcriii;.' the ciinoii arc often iiotliinir mm re

than lie p >ra~lie> in the incuiitnin si.le. and though deep, are, on
nccount of their narrowniss, almost imperceptihlc from the opp,,Mte
side of the valley.

'I he action of erosion in Twentymil.' .-afion is very stroui.'.

:ii.d is e<iual if not in advance of the decomposition of the rocks l.y

oxidation. Kvery shower of rain throughout the summer washes
down the cnfion sides ,|iuintitie-- of rock waste, and dislodtfod
masses of rock, to sucli an cxtci.i that it is un-ai'c to l.c in tho
canon at such times.

In a general way, the stoeimess of the slope is dependent on the
solul.ility of the rocks and their del.ri-. The ifjrneous rocks of the
tlistrict are p'lierally .luite as resistant to atmospheric weathering
as the se.liniintary. or even more so. The prnnodiorite and gahhr..-
diorite rocks f. in, the larpT proportion of tho cliffs; while sedi-
nientar>- rock-, particularly where they are calcareous, generally
f^how easier grades. In many portions of the eastern side of Twcnfy-
riilo creek the degree of .dope U detennined entirely l.y the dip of the
rocks, the one coinciding with the other.
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\hf> Lit I,, -h ,w< 111,' in. r.i«,- iiiiliUiil pif.i(iitnli,,ii ,,1 ||,.,|l,.i ,,,

!• li'Tl* ih.li.,. «l.il., tluit ai Ni.k.l I'lai.. i, .'I ... i,„l...,. „r ;,l,„„t
iHi-.. us ,„„..l,. It „|-„ -liuw, tl.i.t til- «r.„f,«t |.r-..i|,iti.ii„n ....„„.

in tho .. ...-itlH ..(• M«,v ...1,1 .1,.,,,.. uliil.. ,.„ pMrtirular .th .;.„ I...

KU.l t., 1... .„ark.'.ll.v .Iri.T thai, a.iy „il„ r. Wt.v httl., ...„.v vu v

t,ill< ill Ih.. |..,(t,.n. ,,f til." Si,„.lkaia,.,.|, vaiu-.v fr,..., Il,.,llf,v .l„w.i-
«ur.|. .,; that th.- I„fal pr.M.l,,i!ati,,i. th-r.' i..i.,t I,- .'harK.-l t,. i

At th,., \i,.|<,.| I'lat.'. h„«..v,i-, M„,w is kM.,«i, t„ fall 1 v.ry n„,i,th .d
«h.- .x..ar. Th.' .•liii.ah. ..f II,.,n,.y i, a ,li-ti..,'tlv ,lry ,„„., a.il ih,.

'""•' ""'^' I il.M ;.'iv,l t,i t,,rm |,art ..l' th.' .Iiy h.'lt ,,f |{,'ili-li

r,,l,.„il,ia. vhi.'h li.- „l,,iiif th.' .a-t,ri. Hank ,.l ih.. C.a^t ra..;:,' .-l

IM.aintaii.s. Th.' .a'^f .,1 thin .iry .'hara.'t.T i, t.,ui,.l i„ ||„. (,„.,

mat th.' UikU aii.i wl.l,. ( „:.,t ralip' ii.f, r,.,'|,u all th,. in„i,tui'o .'ar-

rh',1 ,.a.«twa,-,l |V,.„. ,|,.. |.„.i,i,. ,„,„„ |,v t|,„ ,,r,..vuilii,« ca.torlv
wiii.|>i.

Thi-. ,!rv,„.,s is a fa.t,,r wlihl. h,., t,. I,,. .•.'.•k,„....l with l.v .'.„„-

|.a..i."^ uh., .'..i.t.'tnplat,' th- .'r-.'ti.,., .,f >ta..,p ,„ilU i„ th- .li,tri.'t

'"' "'•• *•••'" "t '" 'li" il'-ll'-y "r.-. Th.. -i.pply „t uator in
Tw,..ityi,.i|- ,.r,',k i, i..,t ,un -iilli, i.'iit t., |.,',jvi,h. p,u',.r h.r th-
I'aly IJ.'.Iu.'tiMi, C.mp.iiiy'- mill. an. I tlay ar.' np.'ll,.,! t,. .'..ii^.tv.'

th.' s.a-.n'^ rainfall in n lak.' at th,' h.-a.i of th.' .T-k, f..r u-.' ,1,,,-

injr th,' ,lry season. Th,. Siinilkaine..n river, how,'v-r, oarri,- a -on-
siderahle volume of wat-r the wh,)l,^ year r.„.n.|, an.l thi-i u„„l.l
>ni'l-.uht,'.lly I- availahl- l„r tlu- ,l,'v,'l„pn.,.nt .,f p„u..r. if luiuui-
operation-* .l-ii.an.1,.,1 it. Tho >rrn.l,. of the strenn. U ste.-p. an.l th-
voli.tne of vvat.-r that ,'o,n..s .ioun in .Tune nn,l July. .l,.rin;r ,1,,
melting' .,f sn.ms i„ th- mountains is v.'ry mu.'h ^..-a^.-r than tl, ,t

flowinK .lurinjr th- r.'st .,f th- yar. s., that m.-ans u,.,il.l hav- t., he
l.'vis.'tl t,) 111, 'ft h.,th -.iinliti.)ns.

Te,n,«.rat,.r,'8 at I[o.ll..y have a wi.l- ran^re. thou>.h th- ,,,,'an f.,r
the wh.ile >,ar is about 4.V F. The suni.ner nn-an is al.out mV 1>

The months of .T„ly „n,l August are very h,it, an,] th- t.'nip.'rature
o,•,^^sionully poes np to li^«' in the sha.l-. The winters are nev.-r
very cold, though it sonu'tiines r.-a-hes 15' h-l.nv zoro. The uv-rajjo
burometrie pressure f..r the y.-ar for the elevation of l,*iOO feet above
sea-level is about 20:».">.

Taken as a whole, th- -,,untry is w-ll woo,le,l, thouph not thi.'kly.
The south, rn sl„pes of tlie hills are frciucntly quite open and -ra>V
fSre Plat,- V). an.l when v.,.,,.l,'.l. have an op-u park-like appearance'.

i
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S..n n ^ r?'"""'
"''- '"•' ''" ^•'"'^"- "'""• '- '''-^k pine.

...t.in ;.,:::.'
' '"

• -'"' -''' >-- -'> v...... i„

Tl,;, ; ,

""rt(,iii ,,| the Si,,, JKaiiiecii River vnll.n-

f.'ct. ()„ pi,i„.r ,1,1^, „„,^,, j^ " -'<''!' iin,l ,nil,r.,I<,.„ r\<. lor ;,t )t..„t

v^'i'-n- <.r fro.,. L V "'""*• "" "' "^ "' tJ"' r^'-<! in.sf, thrf.iiphnut the smiiiniM- Ml .„,,.• i. >

Mll,nv,>,l to.
''" ""* ""'"^••"^ if- '"- else i.

Various l<i,„l< of fn.it are successfullv frrou-,, .,s hl,.l, „„ „-lley .. IVinooton. 2. .niles al.ove Ilocllev.' Xt II, ; ^
"' '"

';:•'-;;.;; .=.-..yn .,o .,,. .,.o„„. .;,, , .J, „";.;„; ."-^

Iniit raisiiifT. ,|,|,j] ^],^
,^

trict.

f<^-.n,.. a„ in,,...rfant i,„i,Htry i„ ,l,e ,]is-
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CIIAPTEK IV.

GENEHAI GEOLOGY.

GK.NEUAL STATKM lO.NT.

IjEtilONAL.

The geolo y of the whole region, of which Hedley forms a part
>« very httle k..wn ns yet. The only geological map of the region.'
nan.ely that of I.au.ou in 1877, is correct only as far as the routes
traversed by h>m are concernej. The region on either side of the^e
routes was then, and is .till almost unexplored, and little is kno^u,
of IS geology. It is not to be expected, therefore, that the geologi-
cal formations as defined on that map will be found in all instances
to be correct. In a general way. the geology of tiie region n.ay be
outlined as follows: lying some distance to the east of the Iledlev
quadrangle, and expose.l on the eastern side of Okanugan lake is a
series of old crystalline rocks, called the Shuswap series, and repre-
-=ent.ng the ol.l Pre-Cambrian axis of British Columbia. Ovcrlving
thcc rocks on the we^t is a thick series of sedimentary rocks, pre-
sumably of Carboniferous age, called the Cache Creek group, and
represented by lin.estones. chcrty „uart.ites, siliceous argillites and
volcanic materials. Those sedimentary rocks have everywhere been
intruded by igneous rocks to such an extent that little of them now
lymains, an,l this very often only as isolate.l patches in the batho-
inhic rocks, completely separated from each other. These igneous
ro,.ks appear to cover a much larger area than any of the earlier or
Inter sedimentary rocks, and they represent periods of eruptive
activity, extending through a great part of .Afesozoic times, and into
Tertiary. It is in an area of Cache Creek rocks that the greater j.art
of the Iledley district lies. How large this particular area may be
1' not .vet known, but it is certain that it is completelv cut off on the
north, west, an.l south by granitic rocks, and its greatest area] extent
rs toward the east. In this direction it extends for perhaps 10 or
V2 miles, or more, until covered by volcanic rocks of Tertiarv age

Overlying the Cache Creek rocks, as well as the granitic rocks
flre small .<,reas of Oligocene sediments containing lignite beds'
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occurrinsr in jsolato.l dei.ressions in the older rocks. The best
kiiov.n of these lignite l^isins is the Princeton jasin, about 20 miles
vest of Ilcdley. Other similar areas are known to occur, which
have not yet been stu.licvl or mapped. Volcanic effusive rocks of
post-OliK^ocene a«e ,nvrlic the lignite beds, and have a verv wide
distribution tlirou»?hout the whole region.

These are the only ro,.ks known to exist within a radius of >-,

niiles of the Jledley iiuadrangle.

Local.

The oldest rocks of the Iledley area are sedimentarv rocks pre-
sumably of Carboniferous ape. and correlated with the Cache Creek
group of Dawson's Kamloops map sheet. These are the onlv con-
solidated sediments in the area, and they include, b.si.les the true
sedimentary rocks, a great thickness of contemporaneous volcanic
...|.terials. generally of explosive volcanic origin. Thev have been
t.lte,! in a general direction toward the west, and thev now dip at
a. -i 's varying from 15° to (M)'.

Eruptive rocks have been intruded through thos« rocks in th«
following order: (1) quartz diorite and gabbro; i-2) granodiorite
Ihese Igneous rocks have been accompanied or followed bv manv
dikes of different compositions, porphyries, lamprophvros, nndesites
and rhyohtes, '

The last and most recent group of rocks in the sequence are the
..neonsohdated deposits of sand, gravel and silt, of glacial and post-glaca origin, which are generally found lying as a thin mantleover the older rocks, or forming the floors of the valleys.

TABLE OF FORMATIOXS,
In the accompanying table the different geological formatinns

are arranged in descending order, according to age, and it includes
tiie Igneous as well as the sedimentary bodies.

Qlatkbxahy.—Stream deposits and glacial drift.
Tkrtiary.—Granodiorite.
irKSozoic—Diorito and gabbro.

Carbomi-krois.—Cache Creek group.

(i.) Aberdeen formation.

(3.) Red Mountain formation.

(2.) Xickel Plate formation.

(1.) Kcdtiip formation.
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SLMUAUV I)i:SL!!Il'TIOX Ol' lOltMATIONS.

fA( III; CuKEIv Groip.

The 9P,linR.ntary rocks of the Iledley quadrangle huv.- beou ,„,-
rylat,.,! by J)r. Daw.o.i with the lower Cache Creek group of th-
Kainloops map sheet, in which Carboniferous fo^slU ar.> found hi
the entire absence of any determinable fossils here, this correlation
has been based entirely on Hthological features. It is certain, how-
ever, that there is a very marked resemblance between the.e racks
and those of the original Cache Creek group, and it is altogether
I'kcly that It any paUeontological evide.ice is ever o!,taincd, thi,
correlation will be confirn.ed. Xeither a top nor a bottom 1... been
u.scovered to the series in the neighbourhood of Iledlev, for granifc
intrusions have cut off the beds at both ends. The various l„rni.-
t..ins which together make up the whole group are conformable
Kith each other. There is, however, an approach in . .rtain portions
to littoral conditions, even to the d.-vclopmont in them of a small
area ot hne-grained limestone conglomer^t,., but even here there is
no evidence of an unconformity.

For the purpose of mapping and description, the group has been
divided into four separate formations. Although these formations
I'lv generally, though not in over.v ,.ns.., well-individualize.l units,
the precise horizons of .livision planes that separate them from each
other are matters of arbitrary selection. Without exception, con-
tiguous formations grade one into another, and thev all .uccce.l
each other conformably. The lines separating the ditferent fnr,„a-
tions will be described as clearly as possible, later on. V brief
characterization of the different formations will tirst bo given, in
order to indicate the grounds for an attempted corrolatiou'with'tliP
typical Cache Creek rocks of the Kamloops map sheet.

Eedlop Formation.~Thc name Rcltop. like all the others here
given to the div,.ions of the Cache Creek group, is a lo-al one
applied to the lowest beds of sedimentary rocks oc.-urrin- within'
the limits of the sheet. These are best exposed on the north slope
of the Snnilkamoen river in Redtop gulch. They consist largelv
of siliceous rocks, occurring generally in thin beds, intercalated
with bands of limestone at the top and bottom, and with argillaceous
and volcanic bands toward the middle of the series. Thev are =een
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111 till .iist.TH lart cl the area tn Inn,' hs a Imsr n iiin*siv(> limc-
ftdiie. oalIp.l for the snko of conveiiitii<i> in (lescribinjr it, tht' Stevou-
i-oii liiiic-toiic. Tliis limestone i« eut ctf l.v the eruptive priino.liorite.

imkI only a relntivel.v smull exposure of it aiipears.

The Kedtop fonniition is sitrikinply hniulod. due to the rapid
nlternatioii of li^ht and dark hands ..f ro.'k. Viie li^dit han.ls are
uciierally white or greyish qnnrtzite. while- the dark hamls are either
hiaek artnllaeeoiis quartzites or limestone, or hcds of black voleauic
material. The Hedtop formation i> elinraeterized in ffeneral hy
-hall.iw water conditions and rapid cluui^'cs in sedimentation, with
many onthur-t- of volcanic activity.

Mckel Plate Formatiou.—lhc Xi,.kel Plato formation ia so
named from the Xickcl Plate mine, which occurs in it. In this
formation are foun.l all the most important ore bodies yet discovered.
In contrast to the precedinp formation, which is essentially quartzite,
the Xickcl Plate formati(jn is eminently ealcareuus. The ha^e of
ilie formation is represented l.y the Sunny>ide limestone—a greyish
hhic or dark blue massive limestone, about .'idO feet thick, forming
' 'ti""""-^ hnnd, which can be traced without interruption
li'.ivmeh a larj:e portion of the area. At the top and bottom of the
Sunnyside limestone bed there is a gradual transition, by an increase
in the quantity of intercalated .piartzitc ban.ls int-. the licltop
formation below, and into the middle beds of the Xickcl Plate form-
ation above.

_

The middle of the Xickel Plate formation consists essentially
el mterbe.lded limestones, and some quartzites. They are all so
much metamorphosed by contact igneous action that it is difficult
to obti.in a correct i.lea of their original lithologic character. Manv
oi the beds, now highly siliceous, were undoubtedly originally lim."-
.^t..nes. Quartzites increase toward the top of the formation, but
the topmost bed of all is again a massive limestone coarsely crystal-
line, and light grey in colour, and v. «! the Kingston limestone.
The volcanic materials of the P. d Mountain formation overli.. the
Kingston limestone; but in places local accumulations of these
volcanic beds have been intercalated between the Kingston limestone
and the remainder of the Xickel Plate formation, cutting of! the
limestone altogether. When it is sep.iratcd from the rest of tlie
formation the King>ton limestone is brecciated.
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111" to,, „n.| tlh. i,.,ttn.„ ,n,,MlM.,-, of tliu M.krl IMuto lunu.,ti,-u
iv|MH..,u.U tuu ul the loMRi-t iK-rio.U of ,,,iic.t, stul.l.. .•o.i.lhi.m. tl, ,tvc luvo in tiM. v.hnlc .,f til,.. (•.,.•1.,, Creek «r,,i.i, ,.| H..,ll,.y.

/fee/ jl/o.„^,/„ /„,,,„w/...-Thi, lormatiuu i, n.u.le up entirolvU v„l..a,uc- matoriMl^. i- n„t ,M,.t,a,...us thru^Hiout. „„r ,1 ,o, ,i
-••Oulier. ovclio the pro.xdinfe^ t„rn<ation. It is luun.l. raflur
a- I.M-al .l..v..l„,,„,..nts ;u>.l ui,le leusos, Letuooii tlio Xi.;k,.l Plat,'
mi.l Al,c..nKv.i formations. r|„, rouks ci.Hist essentially uf fra..-
in...tal voloanic- n.at,.rials. „.akin« n,. a su.v.-.ion of l,.,|s „|.i,^l,
m,i.oor to have he,.., ,lep,>Mte,l in water. The uiafrials of which
the b,.Js are ,na,le up are of very variable rineness, froni nuero-
.eopie partKh.s to large, cuar.e Lloeks. In eo,.trast to the bun.l.-,l
appearanee ol the other fonnatioii.s, these reeks are ,hara,.teristieallv
inassu-e. llu'v .-ontain a great deal of iron .sulphi,|,.>. Mn,l in eon'-
be,iuenee, weather easily to a -lark re.l-li.h .•ol,>ur.

This fonnatioa attains its ma.xiniuui ,lovc.lopni,.nt on Re,l nioun-
ta,n, where on u,vou..t of its great re=i,tanee to ero-ion, it forms
steep eouspieuoiis hlutls an,l preeipiees.

AlMrJeen funnation. -Thu \b..r,leen formation is ..o nan.e.l be-
cause the be.ls are best ,een hx iiie neighbourho-nl of the Aber,leeu
...Ige and

1
elow it to He I

.,' ' rw,.n,ymile en'ok. This is n,a,J.. up
ot a very thiek aeeumulation of true sediments. an,l ^ome v,,leauie
matiTials. the form,T .•onsi-tiu- of bamls of dark blu,) and whit,.
liineit,,ne, l.ght coloured ,iuart/.it,.. an,l dark silie..,,us argillit,.. The-
>eparate 1m.,1s ale n-.tally thin. :,n,| tl„. fr,.,|.„.Mt ,.h;,n.:,. fron, -bivk
to light gives the e.xposur,..^ a beautifully stripe,] an.l l,an,le,l ai,p,.,-,r-
411V,!. The li-ht oolourel l,an,ls are usually ,iuart^it,3s or whi,..
luu-.st,mes. while the .lari. l,,,n,U are either ,h,rk blue limestone,
Mheeous argillites. or tine-.rai„...l bla.'k voleanie ti.tFs. The m,.t-'
iu,«-phism of some of the liu:,.>t , ban,l. to ganat or epi,lote oft.'n
introduces sha,les of gre.ni. brown, or .lark re,l in the exj.osure. The
tluekne.ss of the<e bamls i- uen,.ra]ly very littl,. more or le-s than
1 l..ot, and the ba.„l,.,l ,.lK,ra,.ter of the whole series is well brou-^ht
out m the sfvi, elitTs of .^t,.mwi,uler hill. ovo.-:. ,king th,. town",,!
ne,lley, an,l parti,.ularly wh,.n the ro.'ks have hoon wash,. 1 cl,.„, bv
reeent rains. Th,- attitu-!,. of the Aber.leen formation i- g,.„er.d''v
st,.ep. and the ro,.k. all ,lip at very high angles to the v ..>t, or are
vertical.
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'Ilio 8u.-.v,,-i..ii in <K-uf.i(iiiif,' order, general lithulogical character
"'1 «I.l.n,sin.ut,. tl.i.kne^s .,t ti.e .lirterent lormati,.,,.. u,.„ sun.mar-
'• I 111 the ioll.iuii,,^^ KeiiiTiili/.i"l tiil.lt':—

OuuralucJ Tabv,ar ,Sc7^„ of t/,. CuI.e f/'c-a- Uro,,,. ai JJo/ky.

(}!. Ah.nUrn Format ion.-L\<u.Utiug of iiiterbui.dod elicrty

***''

luartxites, lime.ton..-., >ilw,;,a. iiriiillif. and vuleuuic
ii.iitcrial.s nil in tLin Ud.,, indirutiiiK n,|,i,l di.ii.ges in
^.diMR.ntuticn.iiiid Jn.iuoiit oiitLiir.t- of volcunu; activity 30W+

(.•!i. lUJ .Mounlam /•«rma//.„.-ConM,tinK essentially of beds
ot volciinio ii.ateriiiis, iino tlltr^ to coarse breccias, regu-
larly bedd,,!. and indi.Mtintr deiiuMtim, i„ water. Essen-
tially local and quicUly I'in.'liing- out betueen true sedi-
ments. il;;xiinuni

j.^

.
1' 1. Mch I fhh' l-onn<,li...-( ..u-i-tiufr „i n.a.Mve limestones

!it the top and buttoni. ^ith int.rbanded .luartzites and
siliceous linifstolie ill till juiddle j,^

(\).I.'r,llop Fonnatw„.-Con.hiu,g of interbnnded limestones,
chcrty qu.nrtzite?, .ilieoou. arpillite-. tutT.. and sou,,- brec-
cia, resting <,n a massive linu-tone. the ba=c of which is
cut off by pranitie intrusion j--.
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fi.„.ralnr.' r„,a ar Srcllon of thv IMs of the /leJle, ,v/„

. ,.

''«r;:i,,,'i::;;:;-::,-,i:-:;:--l:,'l'..-..o.-. .......a

^t^c^
mliti.^Kf

ll''l M.:u,,„n t:.n.,„.o. -V.,;can,c „at..r>«l,. ,„tfs l,r..,.nas

Kinpiti.li Mni<«ti.ii...

r /r,„„r,„„ _ l,a,„|H,l Iri.i.-t.ii,,., ,„„| ,,„art/.
I it.-y, thin Uddnl.

.SllnnJ•^^i(l,. IJinestdiif.

AVi//../. /'..rwd^,,,, •_. ''•'"«"'!"-'. iir(:illit.«, i(.|,;,i,i,- „ii.
' tfri:il», aii.l w,r,ie liriirst,,,,...

Stevinson l,Mm«toii
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li.M.'il ?t 111H.KS.

Willi til.' cxii'iiiioii lit ilic i'.\ roiluslic rurks uimiciiitiMl witli tlui

l':.litn/,,ie M'.lirm.nts, nil tl,,. i>.|i.'(,iis n-ck-i r,t th,. ili-trift ur.' in-

Iiu-IM" ill i,v\uii\. Acriinliiii,' to toriii .ir iiicIIi.mI ,,|' iiitrii.Hlotl, tliry

might Ik- cliHscl iiH l.iitholiili, ^.t(R•k^^, uiiopliN lei. uml ilikfs atnl
fh.'ou. All ur." touri.l ill intrusivu ri'Iuticii to tliu ( aihc Cr.-t-k mIi-
iiuMits, uii.l nil wtTL- iiitiii,!..,! iiltiT ,l,-|.oMtioii lui.l .•..us,.,l. Tliu unlur
of iiitriisii.il v( tho liirn.T l.odi.-s ha.-, l.nti iimrke.| out in .lutiiil, but
tlio ivhitioti of M.iiie of thr^f liodifs to th.- diki-x i-( .vet in .louht, as
thi'v luivi' not {.('111 foiiiiil in contiu't with cucli other.

The; oMust of th.-sy ij^nooiH rocks is c-onsi.l.Tcd to iio of jr.',o/oic

J'P';
tho riMsons for i.luoing tlu'in hnr.- will bo discusaeil inter.

This is ttic .liorit.-Kiibbio I'omiil.-x. iiinl its rocks ocur in thin, .lis-

tinct, stock-liki' nmsscs, iiii.l in several iiitruMve boijifs of irrcK'uhir
I'.nii, b..si,l..s in larjjo numbers us upophyscs from those. Tho most
iomniou ru<'k of this eomposito formation is u tliorite. which, with
the a.I.lition of quartz, beeoines a quartz .liorite. Its eonstitueiUs
are phiKioclase fel.lspur, nn.l Rrein hornbieii.ie. witli a smaller pro-
portion of orthoelase an,t quart/. With this is assoeiated a Kabbro
which is intrusive into the .liorite. but only very slightly younRcr
in time of intrusion. The ^'abbro is of uniform texture ami eo,,,-

poMti..n. iin.l is wliite, or vuiy pale (,'rconish in eohjur. It is .uni-
po.e,| of phiKioela-e fel.|..p»r, ami v.ry paio Kreeiii-ii p>r..xene. ul.ich
I'f'ves to bo .iialhiKe. Th.ie is a close consanKuinitv between the
•liorite and the K:il.i>r.„ and it is .litlicult to separate tlu m on account
ol transition, between them. This transition is nmre apparent in
the ai.ophvses f,„,„ ,b,. main bodl.-s. I„ the massive fonns. while
a transition is souMtimes s,-,.,,. it is more eommon to find a conta,-t.
'I Ins eoMta-t is of suol, an indefinite nature that the eom-lusion was
-Irnvn that the u»\ ln< vrs intru.led into the diorite before the
i itter had quite snji.litiod, and while it was still i„ a plastic con-
.htion. The wholo fone.tion is conMd.nd to have been at one timo
ooe honi.Keneous ma^mii. Mhi.h by ditfenntiation R.parated into
ditT..rent j.arts of which the .piartz diorite is one extreme, and irab-
br-o tlie ..ther. These ro.ks .'over n lar^e area in the district, and an-
..r i:rrat eeonomio imiM.rtanee as boinj? eoneerned in the formatbm
of the ere bodies.

An ij:iu<..:s nek .f iM, r drte than the dinrju-nabbn, formation
is a pranodinnte. vhich 'uis been referred to Tertiary aire. Thnu^di
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'" '"""' '''"'•'
' -' '> 'Inn n..,| ^n.v..| ,l,.p..i„. t,.i, ,.,„i,„,,;,,

c-x.TH „ ,„„,.h larK.T urru than ,m.v ..f tl... ..th.-r ,g..e«ai bo-lien hupr-ar. ,M tin. AiMru-t a. part of .. Krnat lu.th.lith. wl.i.-h l.a. u „i.l..
ar..nl .iutr, .,.,!.„. ,., th „l. au.l west, h i. a n.th.T l.«,... «n
'I...nt.. an,| i, ,„.,r.. n,.,.rl,v r..|at,.l to .liurilu Hum to granite. It i.
" umfonn rock o coar... granitic textur... a .0,. Krai... a„,l i,".a. .. up of orthoc.l„.u an.l pla.ioc.la.o M-Lpar. the latt-r in ox. .""I 'imirtz. hnrnl,!..,,.!.., an,| l„„ti(...

'

Tl... .like. r.,ek. .,(• tho .listri-t are ..f vuriouH kiu-ls. au.l „f .lif.f-rent age.. ...ue b.iu^ ..u l,v the .u,K«li.,rite hath„li,h. au.l .hIut*>"t-.ve .ut.. it. I.a,„pr„pl,r.. .lik.. I...|„u. to a period earlier

,

'''^' *"' '"""• l'>" '"" • than the .li..r.te-Kal,l,n.. Auiite,
nn.l ..uartz porphyri.. appe. r to he couuecte,! «ith the «ru„„diorite
U,tru.,„u, «h,|e ...,u.. .„ft ^-r..e.. u,|...it... are later than tin. eveut\o un.lonn.ty ol treu.l in all the .likes ..an be ,uu,|o „,„, 1,,,^ ;„ u.,
y<.uuKer ouns there i. a t.u.len.,- t.. paralleiiMu iu a uorth au.l .out),
.iin.'ti.iii .it .-tnke.

yi \TKIi\.\uv.

The (M,t,.r„ar.v ,!.,,...it. „f ,],.. ir..,||,,v an.a cusist w.tirely of
UM,.ous,.h.la,..,l .uaterial. .,( ,la..ial au.l po.,t .-'aeij ori,nu. Th,.'"' • "^" ^"";"' "^ " """ """''- "v-lyiug the older roeks andnre -eeu ever.vwhero ou the higher levels. The .l,,,.,.its .,f p.,.,t-ffla-ialon..u are ioun.l as stream .leposits i„ the b.,tt..,n of the vallev"Ihese form a very thiek .leposit. into which the pres..ut Btr-^an. arc
n,..-,up the.r ehan.H.ls. formiuR well marked heuehes t.. .leu.... ,1„.
-hff.Mvut h.v,.!s .t whieh the water forn:erly sto.,.l. They are not ofn.u.h .eououue i.nportance. an.l conse.p.eutly have not beet, verv
olosel^- stu.li.'.l.

^'^^

i>i:t\im:i> i)i:.<ci;ii>Tif)\ or roinrATioN-s.

RKDT.)P KOIi.MAT|.>\.

Distributiov.-^The Re.it.n. fo,-niati,.n iuclu.les all th -c'lnieT v
T'cks .nshJe the .sheet lyi„,, boI„w the base of th^ Sunnv^i.le l.-„..'
stnue. The c„uta..t with the Suuuyshle li„K.,t.,„e is a fairlv well-
d.-fiue.l liue. which can generally be hk-ntiH..] uhe„ oxp,„e.l T',e
k.wet- boun.lary of flu- for„...ti„n. however, is arbitrarily fixe.l „t tho



'" <iH)UJ.,I( AL SlltVfV, CANAItA

CI.I.Mt ,.| tl„.
. :|,tiv, ^rr„„,„li,„.il., ,„„1 it i, ini|M,„il,|t. tO -.IV |l„VV

u.u.t n tl,i,k„.>. „l tl„.,u |„.,|, „riKinallv l«,v l,..|„u- llu- |,m,.^t l.r.l
ilcM " I'll.

|... K'r.lt,,,, |,.m|- „n. ni..-t ..xt-iiMv..|,v .l-.v.!,,,...! i„ th.. s,,iith-

a.t.'r.. ,„„ti„„ ,,1 tl... sh.vt. Tl.r.v .lin-tlv iM..l,.rli.. tluj Sun.i.VHi.le
1" ••t..r,i.. Init iu t'w «..M,.n. p.rt „t tl,.. ^! t tli." I.us.. .,f tl„.
N,.«n.v.i,|. li.u..,ton,. i. not rx|„»..,|. >„ ,|,„t th,. i;,..lt,.,. U-U un- ,u.t
H.n. Alnnjr ,h,. ,,,-„.„, i,.,r,|,,., al„, „l„.r- tlii, ,M-„rr...i.M. «,„.I,1
I'i' .•xi..-l,..l. th.y ,,„ Inr^'Wy ....v.r. .1 h.v ,lril,; |,ut l-r... on., or two
mmhI MM.rn.,,. ,.f i^u.ou^ rock i...li..„to tlint tlu-v ,„i,v !,.• rut .,tl in
Plnr, „l,n..,t up t„ tlu- Use of tlu- S„„„.v,i,k. Uuw>Iu,h-,.

Tl... I,c.-t exposuros ure K.'eii in (li.. K...|i,,p gulcli .in.l .,n tli.. f,,oe
Stri,»..l mount.iiti. ovorlookiiiK tl.o Similknni.'.'ii river, wliero

ili.ir liiM.!,..! ..pp.i,riiiu-e, ncc..i,f i.nte.l soniinvhat l.v sheets ..f igneous
•iu.t. rial, snKK..-t...l to Dr. l)a«>.,n tlw name Stripe.l mountain.

Ih.' Kr.lt..p I.P.I. In.ve n,.t yet yiel.kHj anything of e,.„nn,nio
'•u,.,.rta>„-.. in th.. Nv„y of vu'<. I,„t th.r.. is n- r..a.x,)n to h..|i,.ve that
n.l.T tav„ural,le .•on.lirti.M.s of i^ueoui intrusion th..' fonui.tion

^Im.iiM ;,l\wiys he ham ri.

Thlrhn.ss. Th.. heM ..^tino.te .f tl,.. thi-'kness of tlie Ke,h„p
'-n.o.ti..>, i. ohtaine.l from an ea-t ,,,..1 west .seeti.,,. ueross from
>tnpi-l .n..,n,-,,.„ i„ Kij.H,t,.e,m,il.. .r. .k. Tlu. thi.•kne^s ohtainc.l
!"-, how.•^.r. ,.„n only he nn appro.xhnation, a, for a jrreat part of
t .- .hsta,,,.,. ,h,. he,U are e„v..r..,l hy .h-ift. an.I it has to he a«s,„ne.l
that the .l,p ,n this part is eoMstant thn.UKhout. This assumption
..u.ht prohahlv h,. home out hy th.. fa-ts; hut there is also some
"'""" *"'''""' *" '• ^ ' '" H.'.l(op t:n\rh, whi..]. mav in.licate a
rrpefto.u of l„.U in the part that i. e.,v..r..,l hy .Irift. Th.. uuMinn.m
Value oltaih...! Icr these hefls is l.i'dd f,.,.).

J.ltl.olog,,. (,.vi„,. ,„ the Inek of any „inuou~ .'xposure the
sueeesston of strata cannot he worke.l .,ut in .h-tail. The h.west bed
-t this torn.ation is a n.a^-ive lime^nu,,. whi.-h is truneate.l hv the
.Mano.hor.te iutru-ion. I'his lime^ton,. is li.^ht trn.>y in e^lour.
Fra.iular. an.i tn pin,..., .-runthhs easily. It i. host seen on the west
fulc of I-,,Kl,t..e„n,ile ere.-k. ovrrlookim.- th,. Similk.nmeen riv,.,-.

.\I.ov« the lin.e.toue th,. strata ar.. ....vred for .ome .li-ta-n-e
l.ut when apain expose,!, they an- -,.,.„ to have ehnnpe,! fr„„, eal-
oar,.,,us to highly sili,...„us roeks. The hulk of this nthhlh. portion
-f tb.. iortuation eo,„i-N of very rlue-prainea cherty quart.ites
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III I'l I ^ Ml \IM. dl'IIMi I : i.i;| i,| Ci.-i Is M
"'"' "'''''' *"••• '"''•'-•M"l Ia>-. v..|,.,Mi.. m.i.T.al. a.i.l -,,„.,
'.li-.-„„. „r„lli..- Tlu. .1,..,.,, „iiarf/.,.., .„r> i„ ..„|„„, ,>,„., ^j,,,.,
»- .liirk trtvy. „n,l >.„„.. ^.r.. liwhl irr,.,.|i. I l.,. I,.-,|,, „, , pil.' av , ,

';":'7' "yf' ' " ^"" '"'""^ • '^'''
" ^^"•""' "•'«" in^i.

t.i.k, „,h1 .|,.,» n„.i,l ..h,...«.., i„ ..,.,||,n,.,.t.iti.m. . .„ ..,.,.,M,„t ,.,""""''
:^ ""•' "'"''' ""•> ''r,.'< "P. th..,v ,iv.. ,.,-., ,., ,„,,„ ,,„,„„

iiiimI.. ii|> ,.| v.r.v -mull Cnijfiri.iit-.

Tl„. v.,|,.„,.,V ,,...,, i„,,,.,„,,t„,, „.„, „,„^^. ,.,,, ,^^ „„„,,^i,„^ ^,^,,
iIm „,-..|v.., v.r.v Mlio..,.,,., ol variul,!,. thi.kn.w., ;..., uh „ r i,„t
-"'.n.-H. „v..r Inr... nr-as. J„ ,|„. K..,,t.,„ ^,.^.. ^,,„,^, ,,_.,;_._,
.1-1. ..M,|.. .,tt..„ I..,. ,h.,„ 1 i„..|, |„ ,|.i,k,„.,., ,r, ,|,.„„|„ ,„ ,,„
•' '"I"';'";- -n^i". .....1 it i. ,.on,i,l..r.M| that tli-v nr. ,„,.lv I,,,.,!--"";""•- "t n .mnf-nnl. .i.l ,|..«,. muliT .,Ur .•o„,..„„,. r-
""..n.,ly with ,1...

. n,I„.in^ .,„ar,.i„.-. Aftorwar-N, tli,..o a.h-U.ls
""'•" '•""'."'•t.;I. nn.l lati.r still, .,|,.,,,i ,,, ,„o,nn„.r„hi.. a, tio.i. .,.„-
'"''''' "'"' '»'"••"- i-.tru,io„.-. „|.i..|. .,!-,. „ff..,f..,| ,1,.. ...|j„i„i,„,
I'l'iH. ^

Ifmi.i
- .h..o ,„i,l,|l., •f.i.i.. 1,..,|- .|,.,„M „^„i, ,,o f.,„„.I

""•>"• "e^ -lur of ,i,„ „.„,, |...|„.v S,„Mn-i,|.. .V„ 1 dnrv-h,.',
I'-lm.r.i... rl<. of I.:,>i,.,.n,.,il.. ..r....k. X.arlv nil „f ,|,„ ,„,/
n.m..v,r. IS .„v..n..| with ,lril>. nn.l ,1,.. ,..u ..xpo.unw „, , k uiii.-i,
"ir-Nii'. ..nly t..M.| t., nu.k,. tl,,. s.„,ly ,.( tl„,„ ,.„„f„.i,,.

(M.tcT,,,,- „f a v.TV l.ar.l sili, „. l,r,..,.ia, t.,., Mnail t„ ^iv,. „,„
;!';! .'t I,. .trafiKn.pl,;,. r. lati.,,,.. hav.. i,,..,, „,„.,.,, ,,, ,„;,„ ,, ;„
...ir_,,r.,-p....t,„.. .,p,.ratioM. in this p.,rti.,„ ,.f th- .li-,ri,.( Tlu-
•.•-cin ,„:,y I.,, a 1....1.I. ,1 v.,i..ani,. .I,,,„sit. having its o„un„.,-,,„rt in
III- thin an.s .,, v„k-ani.. rru.t.Tlal in I!...|t„p ,.,l..h. IJ, .u,..: ,1.,.
"••l- ..f iM^rht.vnn.il. rvr.U. h,m..v..r. uh.r. it i, u>,nm ..v, I

liH'u^h outsi.I,. ..f tho slK-..t. the nttitu, f ,|„, !,„.,,,•,,
; , „;

^^rt,cal. nn.l it here supp.t. a f„rn,uti„n l,y i,, niMV,- e^nt:,.. ui,h
iL'ncous roeks. I„ ,„l„.r p.,rtio„. ..f the .lisfri.t. p;,rti,.,.larK .t
< -:.rnl statu.n, on the (.'rnvity tramlin... nn.l north „( the Xiek.l
I'iat,. n.ine. I.r,.e..ia. of ,n„lo„l.t,.dly ..x,,losiv,. v„l,.:,ni,- oricnn. hut
"hich ar,. int.Tl„-.hl,..i „!,), tn„. s,.,li,„,.ntarv r.n-ks „. if I,i,] ,1„„,„
." wnt.^r. ar.. «,.ll .-xpose,!; s.. th,,t it is pn.hal.l,. the l,r...-,.ia alove
r.ferre.I t.i is ,,f similar oritrii

Above the essentially .|uartzite }^.h of th.. mi.Ml.. p„rtl.,n ,,f the
1Io.Uop formation, tluTO is „ pr i .,.y ,„ „ ,.f,nnee i„ s,.,!!-

niptitntion to elearwat.r eon.!'
'n A •

' *oi,i-.
1 lie transition was not .«imv

«ls.) H



**- tiKOLOUICAL SUKVKV, CANADA

liiuesto.ie. but rather a seriud of rapi.l changes iu sclimeutation,
<lNnng which there was an alterimtiou of silie,..,us uinj calcareous
l""iN with .u.^h time a stronger tendency towar.l the fonnation of
calcareous bcJs, until a point was reache.l when tho changes ceased
iiM<l conditions remained stable for a long period of time, to allow
llic .lepo..t.on of the Sunnyside limestone. As a result of these
duii.g.s 111 KHliineiitation, we have bnnds of limestone from (J inches
to 1 loot lliick, iliferbedded with the other rocks.

This i».rio<l was not without its intervals of viilcanism, and we
find beds of fine-grained black tuffs, and some breccia iiitercabited
with tho limestoiio and <iuartzite, denotiiij,' outbursts of volcanic
activity. ]nt<Tbc<lde.l vith all of these are other black layers, which
.•ire now very siliceous, but which may originally have been larp.dy
argillaceous in composition.

The uppermost bed of the Hedtop formation on Striped mountain
is seen to be a breccia, in places about 2 feet thick, which contains
f;-gnients apparently of the lower bed, much metamorphosed and
cemented together with a calcareous cement. Even in some of the
small limestr,;,. bands, one occasionally sees small fragments of
foreign miiter-^.i, apparently volcanic ejectanientii, embcddc.l in the
limestone, indicating that . in the quiescent periods of limestone
iormntion there was volcanic activity going on at no grent distan.v.

The alternation of l>,..ls, and the conseque, banded i^pearanee
of the upi>er Eedtoii be-'s, arc well shown on Plate VI.

.V iieculiarity of >ome of the upiicr liicestone bc.l* of the Redtop
formation, as well as of some of those of the Ni.-kel Plate formation
above it, is their emission of a fu'tid odour of sulphuretted hydrogen,
V hen struck with the hammer.

The attitude of the whole formation in general shows a fairlv
.iniioim dip of about t\:,^ to the W N W. When examined in .letail,
however, one notices a few examples of complete fol.ls of small
niagnitiidc\ particularly i„ subsidiary cations on the west side ,)f

Ke.ltop gulch, irere :,lso are some minor faults, with throws of a few
feet, which strike almost north and south. The whole formation has
sufTere.1 considerable metamorphism as a result of orogenic niove-
nuMits, but a gre.Qt deal more contact igneous action.

:^rinroscop.,. CharMct.r^.-When studi.^l microscopically, the rocks
of the Bcltop formation furnish little information that is not already
f.bt.ined fro,„ a field stu.ly of ,hcm. This is especiallv true of ,he
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'i.l-iirf,,us iiici,il..Ts of the fm-niiiti. ii In the ease of tlie silica u,
iin.l volcanic menil.er^, it is practic.lly iuii^os^ihle to get away h..ia
tlic efTccts of nictamori.Jiisni l.y coi.'tact i^rnr.iii^i action, so that tl„.

liiicroscopo simply reveals what the characters of the be.ls now aiv,
without giving' much hint of what they orijrinallv were, before nut i-

niorphism. Sections of the lit^ht-colourcd cherty quartzites show a
.ock of exceclinyly tine grain, nia.le up of quart/., epi.lote, an,l iron
sulphules. The epidote occurs eitiier in small isolated individual
grains, or in irregular areas made up of an aggn .^ation of small
>;ranis. Some garnet is occasionally a^o.watcl with the epidote.
I he hulk Ox tlie sections, however, apjiears to he made up of silira.
either as small angular grains of quartz, or as an almost isotropic
mass of chaleodonic silica, forming the t-'round-mass in which
the epidote and quartz ar.. embedded. The ehaleedonic silica is
probably of secondary origin, and may have replaced s ,e of the
original constituents of the rock. It is difficult to ?•,> wha! the
original composition of these rocks may have been, but it is certain
that they were to some extent calcareous, and also somewhat silic-
eous. They «ere undoubtedly rocks that lent themselves very readily
to alteration by contact mctamorphism, for metamorphism has
extended farther into these rocks than int., the limestones that are
iiiterstratitied with them. This may have been <lue to greater por-
osity, and it is quite possible that the original ro3k ^vai a. loose
tine-grained volcanic tuff, that ^^. s later silicified and compacted.

A characteristic feature of these cherty quartzites is the oceu-
r.nce in them of very small fissures, which are. as a rule, tilled with
quartz, but which often contain some caleite in addition. Occasion-
ally these fissures are filled with well crystallized laths of feldspar.

Fine-grained reddish rocks, with a harsh feel, interstratiii»<l with
the cherty quartzites, are taken to be metamorphosed tu<»s. T a thin
section shows them to be very fine-grained, and made up .small
angular grains of quartz and feldspar, and latli shaped ervstais of
brown mic.i. Some of the grains are almost isotroiuc. ,uul might be
frlnss. more or less devitrified. Iron ores-both pyrite and magnetite—are very abundant.

The argillaceous rocks interstratified with t'le above are s^en
under the inicro.;cope to be very siliceous, and cor fain crystaN of
feldspar. An opaque and probably carbonaceous subi=ta.,.e is alniud-
ant. showing n tendency to flow structure, by riu-ving ar.nnid tiie

quartz and feldspar grains.
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c'e r o t: r
'"/""^ ''':'"'• ""-" -><*- ^i. ti.. ..uik ,..• ti.,..

MCKM, I'l.ATl:; FOH.MATIUN.

I>,Wn/.„;/o„ The .Nickel Plate ionnatioa is much better cJetiuedl-n the unclerl,,,,,, Redtnp lonnation. Its top and bottom mem'-- are two tairl, di^tin.-t and individualized beds of .asXe W-
Z^r '^^7."^'"^ '^-"" - ^'^- «unn.side lin.cstone ^ Lmr a.yhe iv.ngston limestone. The complete .oction from th- .. the ^unnys.de im.estone to the top of the Kingston hm

.s on,,- .een ,n a steep bluff overlooking the town of He

.
tb, ea,t ot tins the upi.r limestone bed has either beeneroded away, or has been so changed by contact n.etan.orphi.,. ao be unrecogn.able. Jn the northern part of the sheet, the Kil.

t ,,: ;'" '" ' ?" '''^•"-^'"*-- '^f volcanic „,aterial.
'". appca ,. after an interval on Red n,„untain of several hundred

h X;2;t'r'/"""'"^- '" ^^'^ -rthwestem part of the^ncct iK ^K-kcl 1 late lorn.ation passes conformably into the \ber-

material, ot J.ed mountain, which bore pinch out

thc'p'lf"'"'"' u'"^
'"''"""""• "'"'' "°^ '"'"^ ^^ ^'-k as either

e Ked op or Aberdeen, attains a mu^h rreater areal developmenthan c. her ot these. It forms a broa.l l>an., entering the sh e
In. nor beast corner, and passing diagonally across it to the so t.=t whore U ,s cut o.f by ,be .ranodiorite at the junction of th.Similkame<>n and Twcntyn,ile vallevs

in Ur^S'"'
*'"^ '"^"^':-: *'^

''• "- '-t important forn.aionm ho hole camp, tor >n ,t are the in.porta.it ore bodies of the-Nu- el Plate and .Sunnyside n.ines. and other promising prosp,'
:" the cast..n slope of Twcutymiie creek. Other disc.LU
-nvor' nee are to be looked for in the rocks of this formation'
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TfiicLin'SK.—The work ol M;ikiii>,' im f-timatc of tlio tlii.-kn.-i

of thin fonimtioii i« oomplii'.m.l hy tlio great iiumlfr of intruM\..
fheots of igneous ruoii wlu.-li i,.-e found in it. I.ooal iivvumuLalvu.
of Nolcanie iiiuterials are al^o widged into tlie u|)|.or ii,fnil,Lra, mi.j
unless all these are eliminate,! from the total ol.taino.l, tiie result
i» a figure to uhieli the formati<,u is by no means cntitle.l. A sc-
iou cast and west through the .steep lihitF overio..liin;; the town on
th.' east side of Twentvmile rvvvk t.'ives a result that is, perhaps,
more nearly eorreet than .'an 1 htaine.l elMnvh-r,. in tiie .vunp.'
for here voiea.iic beds are entirely wantinfc^ and intrusive siieets are
so few and well exposed that tiieir thiekness can be estimated witii
reusouabl« aeenraey. This se-tioa gives a total thi.-kness for tho
Xiekel formation of about IKM) feet, of whieh about odO feet mu^t he
oredited to the massive Snnnyside limest.<ne mend.er.

LiU,olo!,p.--n^ S-u-k.l Plate for.natio.i .hows lithologi,.allv
much greater honujgeneity than either of the other two .-trictlv sedi-
imntary formations. Volcanic materials as interoalath.ns ane notice-
ably wanting, and the whole fonnation is essentially calcareous.

On account of erosion of the upper members—or truncation of
these by igneous intrusions-it is almost impossibfo to get a com-
plete section. On the eastern slope of the Nickel Plate mountain,
where one might ex,x.ct to get th.. best section, both on account of
t'he dip, and on account of the smaller number of i^'ne. h intru-
sions, the

1 eds are generally covered by .Irift. ..ml exposur.es are rare.
On the ^^cst(rn .lope of the mountain, going down to Twentvmil,.
ercvk, the dip of the r,„.ks nhnost coincides with the slone of the
surface, so that only the ui.perm st beds can be seen. A sharp break
in tlie regularity of this slope, however, occurs about l.Moo feet above
the led <.f Tv..,it,xn,ile en ch. .,m1 a .t. , p pr,. l,.i,„n~ blutt is f„rnied
i\hich gives an excellent exp(,>ure of a great part uf the Xickel Plato
formation. (See Plate VII).

.V thrc,-f,.ld separation of tit- wle.le .Vi.-k-! j'jat • for uiti u,

miuht easily be made <.n lithe!,,^ie.d grounds. •Cbese divisions wo„M
Consist, first, and in the lower part, of the mas,ive limestone called
the Sunnvsi.le limestone; second, a mi.ldlc division of alternating
haiuls of limestone and quartzit^, with the limestone -reatlv pr,^-

ponderating. and at the t..p a thir.I division isisfing again
of a massive limestone known as the Kingston limestone. Th-se
divi-ions are not .separated from one another by any well-defined



OKOI.OGICAI. SCRVEY. CATfADA

..rt.u. Un.N lr,.,a o„e to the other, so that .litT.n.nt observers"M::lit not .elect the .a.ne .livision plnne

.hieh';;:?;,::"''" i
•>' '''""'""' '^ ""^ '"""^-'^ '--ton.,"iiiiu nils a tluclaips-- of nhoiit .'iOft f,...t ti i

•

... .r„„,l,I,.. „„„|,|,, ,„ „ „„„ ^^^,_,^_^_ _|_^^

^K

'
."'i-..:...'. .....1 ....t ,„„„„,„„„ ],,„„ „, ^1 ,

. '
'">

.i... of .ho,. i,„„,,. i, „i;,';e,,;t;
"" '°""'""' "- "» '»

The mi.hlle division of the \ickel TI ,t , f
app.oxi„uUe thickness of .00 feet up , . TT" '''' ""

IniKstone. This p„Hi„n of t) .
° °* **"• J^'i"C^ton

-.H„ .. oo„..e.'.;;r,:;;; : ::;";.;;::;':,:•:'
"-"

r'"-ions, an.l its mineral eomnnit; u
adjoining divis-

^^ ^^ ^'-ossi,,. totrr -
r,

::'-"^;^'--^ ^he^h. th„t

It fom,s the upper portion of the Xi ,

i" ,

'
°'''^'""' '"^"•"^*''--

^-.nn.vsido Ii„,estone. and holds the la ^ i 1 1 r'
,"'•

"'"'" ^''^

It i.S however, preatlv intrude.) , J.^'
"','"''"' '"''« l'<^'"g"orked.

vluch have doiLlos; i b l^:':^;:;"''/'"'^^^
'' '^^"^"'^ ^^^'^'

«. to son. .tent de.ro.ed I^Zj ZZ^r;:^''- ''

T"beds toward the south and west pa't the Y , Ar
^""°"'"^' '^^'^

-,1 Central station, and ^lown ttlte'; bluff"""-,
'' *'""'"

----:ni:ir;;Si^h:r:r:-:s:-;--n
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In Ken,.n.l. the ,livisi„„ i. ,.alcar..„,H throughout, hut is .li.i,,,,,
1;>

bunds of ..unrtnte. which vur, i„ thi.-kn... ,>..,. , ..
>nehe, up to . or 4 f.et. The.„ ..uart.it. b„..i uro ..

"t"l««.ve cont.uuou.. „„.l „re thicker in crtain ph.,.. than in oth

t':::'^;T:vrr
"'^

'

^ -^ "•"'-"''> f-^:;: t^

:

"t the ^.ck..l Phito mountain than thev are belo^v fl, I-
.nineral claitn. but i„ this c.o it is „ot ablL In , Iw

""

these are trne .uart.ites or ori.i„a,„ .a.c..r..ou/b
"

i

' ^

A eharncteri.tic exposure of this phase of the forn.ation ! • .1HI the aeeon.pun.ving photograph Pl.tV VI

H

'^"'f'
"" '^ ^'"'"'i

ihe niKi.il,. division of the Xiekel Pl.,t„ f

In.vever aeross into Horsefly gulch, not ,,.ore tharf C fT
,'

awa,-. th.n. dark reddish la.v.rs. pre.unudd.v volcanic ash" Ir ,

to,;: t7"1'
'""^""'"'^' '" '''' ''-'''' ''^'°"- '^^ Kin.s :

;

':stone These I.yers are taken to be the thinned out edges o 1

lo« the Kingston hmestone. It is not possible to trace thr^ I

A satisfactory description of the Kingston limestone is h.uvllv^, on account of the lack of good exposures, and fron. tl cthat there . no porfon of the whole Cache Creek group of the I e, W

^MIBHBI rfl!^^"9»"



..«.
l.K01.0i,I( .\I, SI'UVKV, CANAHA

''"tri.'t tl.ut lu.s -uHrn.l ,., „..uh ,.lt.n.li„„ | ,i,.r„nM.ilinu ., tliin
li.i..st..i„-. Dv.T 1. Ki-Ml part ,>f thr iirua cowt.mI I.v tl„. SuWl
I'l.fo Ior>,u.tin„, it l.a- 1,..,.,, ,.,„„,,l,.u.l,v ,.ro,|.M aw„,v. u...l, ulior. it
Mill r..,uai,H. it (as !.,.,.„ lol,|..,l. i„„lte.|, !„, -iate,!. ,„• th^n.ughlv
>'li'iMc',|. .-.„ that it. nv.vnitiuii ,|,|.,,„U almoH ula.ll.v uii its j.osi .oil
.'lativ- to tlu. „ther r.M.k.. IVrhaps th.- I.,.st oxpuMiro is b.-.,, in tliu
I'l'P-r porti.,,. .,, |{,.,1 |.:,„|,. „„|cl.; |,ut L.t,.. aKa,n. ,t l,a- .urf. ,v.l

-» Mm.-h in.tai.M.rpl.i.m from iK,,...),,. i„ rusi,,,,. that .,.,l.v a Rt-uorul
"l^'.' ut itH thick.irss u,i,l or,tritial litl».,lo;jioal character can h«
'I'ta.nr,!. ()„ its low,.,- sMo. it has ii„ wdl-,l..lim..i houn.lin^ ph.no.
''"•! It H ,.nl.v .li^tinmnshfcl In.tn the upiH>r in.inhrrs of the n.i.l.ik.
•i'VKiun of the. N-ick..l 1'h.te formation hy its jfnat.T thiokM..ss.

Me({as.-opi,.a|l.v, it is ,, Ij^ht uny to .lark I uo ro.-k. frtxpieatly
••".irs.l.v .•r.vstaliino. un.l in pla.vs of a hjoso toxtur.;. so that it
cnnnhles r-a.lil.v to « cars,, san.l. It has not a nnifortn composition
tliron^hont. hut c-ontains some thin han.N of .h.rtv rook, an.l others
"I !iMc- hlaok tnffs. Thcso .herty hands are intorho,|.l,.,l uith tho
iniH^tono itself, an.l wore prohahly forioo.l with it; an.l aro not t.. ho
'.ti*"ii-...I witlroortain irregular .ii.rty masses whiol, o-riir in tho
lnM,..t.,n,. mar tho .-.mtai't .,f ,ii„rito, an.l whioh aro pr.,haMv ,luo
to an intr.xl.iotion .,f .sili,.a fro.n tho i(?n.,o..s nw-k at tho time of
intnisi.*!!.

r.ik.. all tho rest „( tho s,_-.|imontary rooks, this limost...,.' ha- t

^n..ral .lip to th,. wost, of from 1i° to IKV. On a.'oonnt of ;ts toxtnro
"'..1 <^oh,|,ilify, it has n t.n.h.noy to fonn sn.ooth an,! ovon -l.,p,., an,)
ronndoil sl],,u|,lor<.

As stat.'.l ahovo. it wa< f,,nn,l impossiMe to f,,llow „„t the iup.r.
ston l,m..stono in tho .lircM-ti-m .,1 its strike. JH.oan.e in ,„„ .iir.rti.In
t has l,,en erole.l away. an,l in tho other it has heen .M.t off l,v
eruptiv.. r,H.ks. Xorthwar.l of iror-,.lly ,tukU. .lionto has int.r-
riipt.^,1 its .•..iitiniianoo for some ciistano... an.] wh,.n tho s,.,limon-
tarv rooks ajjain npp,Mr th.T.. i^ .litti.nilty in i,l,.ntifyinir the Kin-.ton
limestone, on a Mint of th,. ni, tani,)rphism ulii..h it has soff^.^e,].

A few hutulnMl f,>ot to til., south of Climax hhiff a very hi^ihly
altered han.l .,f rook .K.eui.i.'s tho li.^.i^on ciuivalont to the Kiri..-"t,.n
limestone. This rock vas un.louhto.lly orii,inalIy n ]im,^<t.Mu." hut
has heen metamnrpho.e.I an.l silieitie.l I,y contact with tho ;..n,.ou.
r,x.k to the west of it. Th,. meta.no: phism has tak.^n the fonn ..f ,
rrcrystolli^atio.i, m.J tlio formation of largo crystals of .juartz cul-
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^;::f,

••'•'•••• i" . I. ...i..,,,.. ...„..,..„ „n...,i.Lv., ;:
':

.

'-'I.- V,,, ,,,„„„„..„„, while ,1,.. .,,i.|„u. .„,„.,, i,. ,.,„„.,„.. ^

^•''^•T'"""""-
''-'- i-i.... ..r......,,.; u uZ::: ;::^::

:::::!: :;i:
' ""^- '' -"--> --':.:;

;

' ' ."' '" • ""> "" ''-i- .•<rnval..nt ,o „..„ Ki„,,„„.

''"'". "'-.''^ "• '""' - "-•'• "...of Hu«..lar li,ae.to... fra... „t
;""-^"'^ '" -'• ''^ ^-v i-1.0^ to ..veral foot .uC.";

'

;t....tb ^trn ,t,...l .p.K.aran.v. .hen vi.w...! fro.n a .li.tan.... l,„t-•., ..xa„un..,l u, .l..,ail. tho -tr,,.i,ica,io„ i. ,.ot su a,,pnr,.n,
'

^ '^ -,„;, ,1,.. l,n...,.ia I,.,i alo„« the ri,l^.. to th,- no.th, tl„.-".' "'"'^-'"1 «'"'"«'« fro.u a„.le.itic to oaN-anou-. au,l ...
;• ••

-w. s o, a ..,all l,a,.,l of ,i„e-,rain.l ..o„,,„..„,,,., „.,,,.

•

-nth ,t. Has conKlonurate is „,a,ie up of .s,„all ro.M.io,)
'• mart.: n. a .•aloareous .rment. I,, «,,,tl,..n„^. ,|,

•; -• -'. out ,u ,„urk,..| r.l,Vf, hut a fra.turo of, ,, |,,,.,|.,
• - 'v

.
-^^ the pohhl,.*, as well as the c....„..Mt. 1„ ,,|„'.,.,

'
•

H.Tate appears a. narrow breaks nor n.or.. than •'
i,,.-!,..

,.'

; ':;";
^v;''

'"
f"

"""^"""". ^^''-eraiu. ti,o,„i, ,,., ,,,, ^,

tu the he.l,i,uK pianos „f tho linu.stono. Th. uhole „,„,,„,. :.

Pcvul.ar an.l ,li,fi..„l, ,,. ,„ „„t for; '.ut. if n,„ ,!„.. ,„ , ,„ ,

"

«cn,,ia,.,nu.n, l^' -I.-:., n.ay n .-ent an appr,,.,,-!, t!, -,;„,:
";:"

'"'"'"""- ;'t '1- ti.ue of ,|„. f„nnatio„ „( ,|,e lin,o-, i„.t
I (tore the lirceeiatiun ooeiirre.l.

From Win.lf.Il ri,|p.. the lin>e,tone hreceia forms a uvll n.a,k..,l
.0,1, Iv.ng on top an,l helow 1„.,1. of voleanic material, uh.eh ean hetraoed_ n,^ht ne,-... Ke.l n„„„tain into Bra,l>hau- eano,, T „.
volean.c heels ho.h ahove an,l helow it are not hreeeiatcl. an'i it i-
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prul.iil.Io thut tlif bncciation of the liiiiestoiie was efifected by hot
voloiiii.c rorks nlon^'siilc it, or the coiiipression ami siiikin>? ut' tlie

loose voloanic tiitfs on vhicii it rosts.

I'cyontl, i;iid to the west of ]{ra(i>luiw cafion, tliu whole formation
is faulted down, and when the KinB>ton limestone again appears, it ia

seen to have resumed its normal massive character, and no breecia-

tion is apparetit in it. The overlying volcanic materials have also

pinched out, ami the limestone is directly overlaid by the rocks of the

Aberdeen formation. On account of the absence of brecciation to the

"est (d' lJ^ad^ha^v eafieu, the belief is streiij-lliened that tlie breccia-

tion was due to the presence of the accompanying volcanic rocks.

-Mieriiseopie i-"eatures.— Swtions of the massive dark blue Sunny-
side limestone show the rock to be made u|) almost entirely of small

rrains (jf calcite. I)ark, opaciue, probal)ly carbonaceous nuitter, is dis-

tributed through it in such a way as to give an appearance of flow

str\u'ture to the section. A few quartz grains, hornblende crystals,

:ind .-(ine chlorite, as well as seme iron o.xide, complete tile coIl^tit-

uents i'{ the sietion.

The white crystalline limestone which forms the top of the Sunny-
:-i(!e lime-tone member is seen to be composed of large calcite crystals,

witii <|uite a large proportion of <iuartz grains, showing that the clear-

water conditions which prevailed during the deposition of the Sunny-
side limestone were gradually changing to the conditions which pre-

vailed during the middle of the Nickel Plate formation, when alterna-

ting bands of (piartziti' and limestone were laid down. Pyrite,

pyrrhotili'. and iron oxides are sparinuly seen in sectiotis of the

white limestone.

Unaltered sections of the banded rocks of tiie middle portion of

the Nickel Plate formation are difficidt to obtain, and thos(> that we
h:ive liive little additioiial information. The siliceous bands, however,

art shown by the sections to be of two kinds. One is n typical

i|uart/ite made tip of Fruall rounded grains of ([uartz; while the

other, whieii is also f(uind as thin bands in the massive limestone

members, is a very tine-graincd rock, composed of almost isotropic

silier, vsith a distinelly bandeil appearance. Associated with this

silica are small grains and aggre^'ates of epidote. and a \'vw Mii.ii!

ery-tals of ar.-enopyrite.

The ipie^tion of the metamorphism of the Xiekel Plate fornuition

i' one whieh i< intimately eonnented with a study of the ore bodies,



Ill-Ill. Kv mi.mm; nisTrtirr: onK nrposirs (;|

and as all tiw known on.-bo.lies liu in this formation, a .l.'tnii,.,!

description of the mftaniorphism it has undergone will he il.'l. nv.l
to the chapter on economic geology. It will he suffioient to siv at
this time that, contrar.v to the findings of some other geologi^t^. it is
certain that the impure limestones, and those interhanded uiti,
quartzites. have suffered more intense and wid.spread metamorphi-ia
tlian the i.urer maoive limestone memhers of the top and hottom
of the formation.

liEl) MoiMAIN FORMATIO.V.

Distribution.-The Red Mountain formation emhraoes a consider-
able thickness of volcanic nuiterials lying in ami uc tt.e tup o, ili-
Nickel Plate formation. These attain their greatest developn.mt in
th.' long steep ridge lo.'ally called lied mountain, which forn.s a
MH.uMer l,rtw,.en .Murray eafion and Bradshaw cafion. A
f^mnller detached area of volcanic rocks corresponding to the low.r
beds of the Red .Alountain formation is also found a short d:<t:.,„-
to the souih of C'e.itral station. 'J-hese may originally have been con-
nected with the main bo.ly, and later separated by erosion of the con-
necting portions of the bcls, but this is not necessarily so, f.ir the
volcanic formath.n is always a local .levlopment, and the rocks of
the (Vntial station may have been deriv...l from an entirely diffirent
source. The lithological resemblance of the rocks of the two areas
howevor, points to derivation from a common source. These ,;,di< <l.

not represent a single period of continuous uninterrupted deposition
of volcanic materials, but rather two periods, since there is a break
about lialf-way, when the volcanic activity which pro,liuv,l thr-,. mrk.
was arreste.i. nn,l normal con.litions of arpieous sedimentation held
for a time. During this period, the Kingston limest(m,> of the Nickel
Plate formation was deposited, sometimes on top of the earlier vol-
canic beds, or where these wedge out, directly on top of the under-
lying members of the Nickel Plate formation. Consequently, there
are in reality two distinct periods of vnlcanism repre^Mitrd i„ the
volcanics of the Red mountain and separato,l by the Kingston lime-
stone. It was thought best, however, to group all these volcanic rocks
formed during these two jieriods under one name, |,e<M.is,. they are
made up of rocks of v.tv similar composition, and vere dep.isited
under apparently identical conditions.

There are many other volcanic beds interstratified with the sedi-
mentary rocks, fornird at various periods in tlie hi-tory .,{ i!„. Cy, he
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-l< .-<>, l,u, they .r.. Kcnerally of s.n.Il vertical extent, .n,l .in.!,
.u.-kl, .„ . hor.ont.l ..in.ctio„. T,,. n.ks of the Ke,, Mountain..on ...V of nn-e .renter thie:.,..s than an. of these, but Hke

are o l.v o ]o ,1 unportanee. and .lo not exten.l far in a hori--.m„l .lareet.,,,, 1„„ we.ip. out ..uiekly i„ tlie true se,lin,e„tarv roek<As an uiManoe of thi>. we tin.I in J{<..i n.ountain a thi^v.ess uf aLout
1.<K". (eet <,t voleanie roeks: but on folh,win;r then, out to the we-r
=.n<Uou,hu,.-t. thoy ,„i..kly .leerease in thickness until, nt ai.out 11
"r 1 inUo. they die out altofrether.

r/M-cA-,avv«.-i--ron. the fure^^oinfr it will be seen that the thiekn. -s
''t'uned tor this fonnation will depend entirely on the section across
- ueh they are uiea-nred. On the upper part of Ked n.ountain;
vhere they attu.n their greatest ,levelopn>ent. it has been estimated
hat they reaeh a thickness of at least 1,000 feet. Of this about
J'O foot he below the Kingston limestone, , ,l.e ren,ainder
''"nv. Toward the we>t and soutluvest the . cknes. „uieklv
'i.-reases. until the roeks pineh out alto^-ether. Toward the northeast
thev appear to inerease, but here they have been removd 1..- cro-ion
or cut^otr by later igneous intrusions. At Central station th^ voleani.;-Is below the Kingston limestone are alone represent. 1. rn,i thethickness of these which now ren>,,in is about 2.^.0 feet.

L;a,olo,n,^Th. n,\ M,,,,,.,:,;,. fomu.tlon
i H.iallv of v„l-can.e on^^n and is corser,uently clearly distinguished fro.n the true

::;r:r r "'"?: "' ^'" ^'*'"'- ^-'"-'i'-- 't i^ however, treated

lnVurV:;7T'^
^^'•'-*'"-- l—- ' i^ l'^ii.-'l that the

f-nat bu k o the be.l. is nu.dc u, of voleanie material that we,e
'i.|-ite.| .nder water iu the form of ash or other explosive vo|,„„i,.
o.,«- an„,.t,n So„,e nndonb,„dly true a„ueous sediment- are inter-calated ,u theso beds, but ,1„ so a,.. „f ,,,,;„.,, ,,„^,„ ,^^^,.,,^

The lower portion of the Red Mountain formation, which is ,„ost
on>,Iy .studied in the area near Central station, consists es-entiallvof tuffs ami breccias, ovenly and .listinetly bedded and oeeasionallv
.ntcrstrat,t,ed with eherty „.,art.ites. A section across these ^s.hows at the base, beds of breccia of variable thickncs. and pcr-s.~tency resting on the .piart^itcs of the upper portion of the Xiekel
1 ^.te/onnat,o„. The breccias are e„„.,.„sed of an.ular fra.m ntof si iceous and calcareous roeks. interbedded in a tuff matri.v. butsometimes eemented together by a calcareous cement. .M,ove these-0 .ne-pra,ned. black and re.ldi.sh tuffs, with which are interstratified
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s<.ne Tluu l,an.|. ,,f „u>..t/,it.-- „,..] nrpiUif... tl.o„gh tl.e vol.ani,. l,,,].
greatly ,,rep..ncl, r.te. The reddisl, tutf. are fro,,„,.„tly coarse-uraincl
<>i..,>>..h to ,.»ss into brr-ccias. nn,l are ahvnys luMy ,„incrali...l ^^^l,
'.yrit. „,„! ar^enopyrit., which are eeen in cry.tds or in s,„all v.i„-
II.- tuff, arc aI>o cMt l,y ,,„all siliceous striuKcrs. Higher up th,'
"•.l.i,.l. tuffs are reph.ccl by very fine-graincl glisteuu.^^ black tuff..
;^l"'l. I.nak v.uh a conehoidal fracture. Abc.e th.-.,. arv porphvritie
..;noou. rocks, confor.Mabic uith the bcl.lin,^ of the tuff>. dark rcd-

I

-1-n colour and ditKcult ., distinguish fn.n the red tuff bed.. Onthe top are ...ore breccins, nuerbcdded with tuff.. The breccias are

cl..h tuffs en,bed.k.d ,„ an o-parently tuff cement; and the«e l-.Uare .on.etu.K. .e.., to pa>. by a gra.lua! transition, by decrease in
b: and nmnber ol f.a,M,.e„ts, into th-^ fine-grained red.lish tuffs.

' - K.^ ^r.untain ar.a the Jowe. beds are very si,„iu, to
' ;- ••1 he C.ntrai stall,,-,, and cousi.t e.soutially of r.Misl.
utis and brecc.ns. and fine-.raine.l black tuffs, interstratified with
ry t nn .hcoous b..ds. Th. -e beds arc very regularly bedded, and

"." '
'''f"'''

°' '' '' ^" '-W iV'et each Above the brecciated
K...»rs,.,n h:nestonc. th. Ked Mountain formation is composed of
very ha.-d sil,c.„us fine-gr.u.e.l tuffs, varyinjc in colour from .lark

strat.hcafon. and tro.n the fae, that they are i teri.edd.-d with s„n.e
-|..^ntz,to and ]in,est„„e, were very probably hu'. .,. „ in water. Thev
I'-'ve been ..newhat ,„eta-,-,orphosed. wuh develnp,a...t of .l-.tv
oh-avage in places. The coarser varieties hav. a very harsh feel on
he resh fracture, an.i son,e of the finer-grained siliceous varieties
l.re.k «uh a conehoidal fracture. These rocks eontain a ^^rea, ,ie-d
"t P|nte and arsenopyrit... a. well as pyrrliotite. and cnse.juentlv
v;-:.tl.er^..,l ,n,m the o.xidat.,. of the iron. J,„erbodded with the^.
d.stme,.. ..!,.nc reek, are others th,. n.ede et origin of whieh is
"tally dlfferen,. Ti„.se are erystalln.e i^„,„„. reeKs of a dieritic
'•"".po-it.on. fine-grai.ied a.,d <lark grey ,„ cok-.r. Thev „-e ,li
•netly bedded with the Veleanie tuff., and may U. intrusive -h«et*
injected along the be.lding planes „i the tuffs, or .he, nnv b. ,.,.„

-l.dated lava ti„w-. that have been eompres.,,,! ond metan„.rph„..d
lluy carry an .tbunda.U p.euliar bluish ^een hon.l.l.n,!,. wi ^eh
>s peetdiar to these rocks alone, and is ,, t found u> any e,|,..rs.
BesHles hornblend<> tl.v eontain pla.,.,e!n-e.

r-
^ -xene, s.me Mua,./.

liii.l iiiucli pyrrhntife.
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gradually tlnnne,- an,l tlunuor until they are entirely ropluood bvthe ,,uart..ae an,l lin-estones of the overlying formation.
Ihe „r.per beds of the IJed Mountain formation 1,. vo a wellHevelcpe ,,aty cl..v.,e .hi.,,, i. not found i„ the more n.a.

l>ed of the lower part of the formation. Thi. fact appear, to be

n ore un.forn,]y of a tufacous volo.nic nature, while the upper beds

i ef;:
" "";,; ""•' *'" ^-'^'""'^ ""^'"-'^ «- leaveneli with aH.eeous or ar,nlla.v„„. ,„ixtnro. which makes thorn much bettor

S' :'t : f:'7'rr1 -^ ''--'''
^^ -^"-^ -neon -ta"1. tic f c that the lower beds form steep vertical cliffs (see

lents '^n, f
' """^T

'""'^ '-"^ ''-"• -''*'> i"to .sn.all fra.-nients and form no pron.inent topopraphic features.U h.le the whole formation is very highly mineralized with dif-ferent sulph.des. it has yet to be proved that any of i,s n.en.b s 1productive in valuable oeonomic deposit..
">en>beKs are

sb T' >'!H""r'^''"
'"""'" ""'''"'" '^ ^''^^ ^'-''^ -^^"""t^i" formation

w;:::;t:';;;r;;:i;;::i::'s:'-^;--:""--

;-; - a. far as ,::,r:;L::r^^^^
faulted. ^\lK.n they .ppear a.^ain in the west side of the fault the
U. has increased until the be.ls are nearly vertieal. Bevon thhey ou.ekly d.e out. thou.h the overlying ro.ks of the\v I nf.,n„at,on preserve this ...eased dip. far to the w.stuard.

-Ari,.ro.e,>pic ri,ara,.f,.rs.--XVhiIe the field study of these rocksproves the strati ed nature of the beds, the ndcrosconic exa, n on
•
>'.n.s out he.r fra.n.ental origin. The breccias ar, ..n to „ ]"P of angular fragn.euts of ditTerent kinds of rocks of varL ^'^

-Mb.dded ,n a very finegrained groun.!-ma,. Fragna^nt f Zare very common, which have been somewhat d..vitrified. O , f
"

;..ents are made up of an aggregation of small „uart. grain o,ndefinite ,,r,..n biotitic n.ass. Large crystals of' plagi^ll^: a v [ns some orthoelase feldspars, with vague indefinite boun-la i s \lomn,on^as also clear gla.y nuart. with rounded or corroded '

1.:!i->. There .s n.uch light coloured pyroxene in some sectionoce„r,.,ng „. s.nall .rains i. s,.greg.,„d areas. Fre,„.,.nt,v. ':
^
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'-tit. of secon.lury origin hu« boon develope.l out ot tl.. ,., ,„ ,

Tl ,-

irinnr.. -^onic ursonop.vrito s also nresontrho very hne-graine.! re,l.li.h rocks whiel. fonn suoj. u Inrl
I'ort on of tho rocks nf tli!. f . '"^^ '"'^-

;,;::
•••7™-"::'

:"r:;;:,;:;:^sr;:;:i:',:r'„:

ci.lt to separate trom each other, oa account of th«;p
*"*™

:::::";.V:'i:t:;;;;:r/:,i::r;r-
" t- -•- -"

All hese rocks g.ve ovi.lencc of contact-metamorphism an,i nf

tutf..
' ^•-''"*'*'" ^''^""t''-' '»'"l «'>lesitio

C.mdition. of Depo.itio„.-The ro^-k. of the Red Mountain for...at.on are thought to have beon deposited under water, and tl "e aTesovero, reasons for ..ch a belief. ,„ the fir.t place, thj l'. J .

Idtm"T "" ""''^ "'"' '^'^*'"^"-^- ^^-^•^-'- though the.radu.lly wedge out toward the west. Again, they are ofte! iZ-rat.fiod wuh true a„ueo„s sedin,.,.. either .ilieeou. or .dear onJ .n the case of some of the breccias, the cementing mater a ,'

' •njosto,.. It would ...... a. if the whole formati..: .pre el ,
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" W' an I ul,„„„ ,.onu,u.ou- jK-rlo I .„ voioani. ...tivitv, .luring
"J'l.'l, V. .eun..- us!, an.l utl.er .uutoriuls were ulo.vn ojt fron an
'"•tno

. .„, „n.l .i,.,,.,Hted in water. imerruMing the norn.ul order ofmiueous Bcdin.eni„tion. Wh.re then- .er. .hort , erio.]« of c,uie«*n,*.
tJie norn,al condition, of sedinient.tion held, and we find bands of
MMurtz.te. |,u,e-ton. or arKillite, as indications of the^e .K-riod*.
".ler such conditions uv «hould exp.ct to find all gradations he-

'"•een a pure tuff and a pure lim-.tone or quart.ite. and such is
....all, the ....>e. Anai,„.„ .leposit. .,f tids natun- .r. l.ein. f..„..>d
a he present ,l:,v i„ „.,. n.-i.^hhourhood of volcanic islands, and theseoften abound ,n or,aMi.. r.-mains. a. in the S.lonioa islands, the

the Ked Moui.ta.n volcan.c fornmtion does not disprove .ts deposition
n wn. r ..a,., ,he ul,„lc , v,ehe C-.k group of rooks i. character-

istically lacking in fossils.

ABKKDEKS tOBMATlO.N.

tJ^^^'"-~V'"
••''"'"" '^'^'""'-" '' " '^'^'i-*'^ -di^en-

fTh T ?'
""'"' "" '^' ^edin^entary rocks within the liniiUi he sheet above the upper portion of the lied Mountain formation.

IreZJlZ r: T'^
"" ""* -presented, this formation rests

.roc Ij on top of the Kingston limestone. The boundary between

iriv ;
;•'"",

^°'?"'" ^"^"^ "'"' ''' ^^-'^-» ^---t-" i-

"Irde 7
'"^••. '"*/'"'* '''— the Kingston limestone and thedecn orrnat.on ,s not so easil.v identified, on account of the

f ;;;:
';'"^''.'-'^^';^ ^^!^ ^- ^--''tions. The upper boundarycf the io,n,.,t,on is arbitrarily taken as the western boun.larv ,.; the

...ap, ut as roeks of the san.e character as these extend for a con-s.deraLle distance outside the map. the term Aberdeen forn.a i n-- "Restricted as the two preceding formations, and is notn.t.nded to be used other than as a local name, and for conve

"

.-..ee in descr, .ng thwn. Tho .ormation is not a distin-t individual-

.^^
.,n,t,^and. theretore. s M not be used for purposes o, wide

The Aberdeen formation is the hi^d.es, portion of the (ache Creek.roup, found inside the limits o, die sh.t. It is verv extensi eh

Celr ;" '^!7"^«— -- «^ the sheet, on both ^ t
stand tT' "'I r "'""" ""• """"'^* "' "•-•'' ""• -"-1^^
stand, the area! nbution i, not „. U^g, ,„ proportiou to its
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thickn... „ .„„., of ,h, other fonn.tion.. It. extent i. .!.„ !,,„,,,re<luoe.l h.v .ever.l intrusion, of iKnoou, rook.
'

Thicknu,. U han hee„ found .,uiu i,„,.o*.il,Ie to okuin .vc, „„MPproxunatiOK to the thiekna.. nf «k. Ai i # .

«ceoui.t nf tK I r ^'.*"'""* °^ *'" Aberdeen formation, both ,maccount of the deformation which the rock, have .-iffered and th...neou. rocks that have intruded then.. The bed. all .tld a t h ^

17 Id'
'"/»'". ^^''"•'-" --' '»'e™ «re exhibit.1 .om Jloao folds. .0 that in an cast and west section acros. the strike there

ZL of Vff'"'"""
"' "''""' ^'*''''"«'' »^« ^-"-t-n i. made upl-ed. of d.fforent con.po.ition. there is a .a.nem.. about the way inwhich these bed. are interstratified with each other, whi h! in co"

n ake. u Lfteult to .dontify any .ingle bods that might occur one t u,r lunb of a fold. It i. certain that there are at leL 3^0 f^"the.. roeU represented in .he map. an., if there i. no re^o ^bed
.
then tw.co that amount would not be too much to cover he"hole forniiition.

v-"vcr uie

ton hnu not een ..ud.ed ,n Km,, .ien.il, b,,. except that there is

haracterut.c. are very ..milar to those of the Kedtop formationIn he lower portion of the forn.a.ion there is a somewhat larger
proportion o. volcanic l,e.is than is foun.l higher up. due prob b y t7.1 e«.u uai .i...,.....tio„ of the volcanic activity, wllich wasa U^iei^dur ng the depo.t.on of the Red .Mountain formation. In h s h w-Uon we ,nd white ,„arUi.es interband.1 with Hno-grail: ^

y^.
Ai,o>.. tl.„ are .nterbande.1 limestones and tuffs, in baii.ls oftow n.d.e. n. t,,iek,.es.. „igber still we fin.. ..... [IZX^^,

>l...o.t d.sappeure,!. and Li.e limestones a.i.l white auart,.>!
.nterstratitied together in bands which ^radulu ncr a . . Thirness. In ascen.l.ng the strata, these la«t mentioned conditi as h Lfor many hundre.is of feet in beds that .lip at verv high ng.^Nearly ...000 feet up in the formation these conditfons ti.rhold

Occ...,y..n.rcala;ed:^^
black tuffs or .>eds of volcanic breccia, generally only a few inchesh.cknes,,. rhe smaller of these band, are in many place seen tc^conuiiuo^only for a shon distance, an., then to die out betwrth!.
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la^er, of .juartz.te o. li.nestone. Th.se volcanic beds indicate that

hat the effe..,. were not far-reaching, and their lin.its are re,a nteeurdod .n the exposed beds of this forn.ation. The.e tufF. weatherto a rusty brown or red from the iron content, and thev are verv h. dand ..,hceous, breaking with a conchoidal fracture. Thev contain agreat deal of mica in fine .eaies. which are well-de.elop: aC.oWag
,

o. ,o,nt Planes. The breccia beds contain only sn.all fra.n,en„
1 ,n,.h or less m, dian...ter. and indicate a greater distancefrom the source than the breccia beds of the Itcd Mountain forma-

islinlft
7""-.*° **';,!"'«'°^«''P'« 'Characters of these rocks, there

s
1
ttle to be sfl.d m add.t.on to what has already been said of si„>ilarrocks „. e.ther the Redtop or Nickel Plate formation. On the whdehe ,uart..tes and argilHt.- show .-omewhat less silicification Vv'econdary aefons than was evinced by the rocks of the Redtop forma-

t.ou. Except near eruptive igneous masses, where contaet-metan"-
Ph.sm has been at work, the argillites are less siliceous, and t equartznes less cherty, and probably not so abundant. Th volca icrocks also are finer in grain.

*oicanic

The whole forn.ation does not contain any large beds of quartzitehmes one or other rocks, but is n,ade up of alternating beds of d ff rent rocks, rarely more than a foot or two in thickne", and gertr-ally somewhat less than that. The characteristic appea ance oTL
ZT::: :Vned; '"r

'\'''' -' «temwi„derTill, ovenookln;the town of TTcdley. where the rocks have a beautifullv bandedappearance, due to alternating shades of black and dark ««; to ig^

change an the beds might indicate an oscillation of levefand a e
'

rom d.p sea to nearly shore-line conditions; but oftlnte ct nTIS from a true aqueous sediment to a volcanic rock, denotingan explosive outburst of volcanic activity, and the rapid deport nof volcanic materials from this source.
"-POMtion

Strueture.-The present attitude of the rocks of the Aberdeenformation shows a much greater tilfng a, 1 deformation th.i a .t o"the underlying formations. The whole formation stands either L"



'^'^*5l'

f

verticai atti.u.I., or is very highly inclined, and «hile ther. is li,„eto .n<l,cn o nn.v Inr^o folds, so as to give a repetition of beds, „...'
n,.m.r tc^d. elos..],. cmpres.ed. are .xpo.ed in parts of M..^^,camn. Th>s .s .Laracteristic of all the upper portion of the Caohe
reek ,rou„ or several miles outside the map to the west. TheompresMon winch these rocks have undergone has not developed any_«el marked laty cleavage, except in the argillaceous rooks i'

>=olated portions outside the map, and here the cleavage developed is
parallel to the bedding plane.

The topographic forms dependent on these rocks show nothing
>aracter.st,c or pro,.,in..nt. In places, however, where they have been

I'r! foimed

' '°"*''"' '"^*'""°'P^'^'"' '^^^ Prominent bluffs

.roh!;''
these^ock. occasioually show so.no mineralizatioa. „o

.m:ts of the map. Outside and to the we.t, min.ng develop.n.ntshows some md.cat.ons of silver ores occurring, and partieuiarlyMhere these rocks become much more argillaceous.

COKKKLATI..N- AND AGR OF THE CACHK CRKKK OUOIP.
In the .nl,j.,in,.d tab],, an attempt i« made ,.on,pan. ,he por-

tu.n .u the CnclH. Creek group of the Jieuu,v a.ca with the
tjpical rocks ot this age describe by Dawson in the Kaudoops map
=lKet. It n.ust be borne in mind, however,, that the total
thickness of (i,.300 feet found in the Iledley district, does not pre-
sent the total thickness of Cache Creek rocks in this region. The
base ot the Cache Creek group in the Iledley sheet is not exposed, as
the lowest member is here seen to be a massive limestone, which is
truncated by a batholithic intrusion of granodiorite. In the sanu- way
the uppermost beds, which are called in the table the Abenloen fo. nm-
tion, of which the minimum thickness is given as 3,000 feet simply
represent the amount of these beds that appears within the liudts of
he map. It is known that beds conformably overlying these extendCr ,ome :! miles to the west, outside the sheet, when they are aJ,o
truncated by a batholithic intrusion of granodiorite. The attitude of
these beds outside the sheet is, as a rule, about vertical, and it is very
probable that a section across them would not represent their total
thiCKness. but son,ething more, for the same beds may be mauv times
repeated .n closely folded anticlines and synclines. It is impossible
tneretore. to get even an approximation to the total thickness of
tiiese ror-kc .n, originally represented in this portion of the .^imilka-

. tZEMor:.. • ai;:fiA,sj''*iHii\S5;^iXf^v;^fearoTy^'^(.^ v.^jy r* \i-
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meen di^tiut. The figures given in the table as the total thickness,
then, merely represent tlie amount of Cache Creok rocks occurring
within tiie limits of the Iledley map.

In phiciuK thesf se.Iimrntur.y rocks in the Cache Creek group, it
must he confessed that tlie author is simply accepting Dr. Dawson's
co-.clusion of over thirty years ago. In his report of explorations
made in 1S77, in refe-ring to these rocks at Hedley, he says, ' ' They
may be taken as representing the Cache Creek group, and are referred
by analogy to the same ago '-that is. the Carboniferous. He also
makes mention of finding fossils in the rocks, a short distance above
the mouth of A«hnola river, -i miles below Hedley. These fossils
were minute, branching tabulate corals, and the rocks in which they
occur, precisely resemble lithologically those elsewhere found in asso-
ciation with quartzites, wliich hold Carboniferous fossils. The rocks
to which he here refers lie about miles to the southeast of the Hed-
ley sh( et, but are not found inside th;s sheet. They probably represent,
however, higher beds which are conformably above those of the'
Hclley sheet, and which at one time covered them, but have since
been removed by erosion.

No new palreontolopical eviilence to substantiate Dr. Dawson's
conclusions has been obtained in the fiel.l work of the last two years.
The only fossil found has been that of a badly crushed and quite
indeterminable brachiopod in a bed of breccia. The correlation, then,
of these rocks, is based entirely on lithological characters, hut the
similarity to proven Cache Crock rocks no farther away than in the
Kamloops map sheet, is so striking tliat correlation on these grounds
alone must bear some weight.

The massive limestones of the upper part of Dawson's Kamloops
section have no counterpart within the Hedley sheet, or even
in the country immediately adjoining. His middle division, consist-
ing essentially of volcanic materials with lesser quantities of lime-
stones, argillitrs. and cherty quartzites, with a minimum tnickness
of 2,000 feet, might well bo represented by the tuo upper series of the
Hedley column. There is a considerable difference in the relative
thickness, but that can readily be accounted for—and indeed is to be
expected—by local accumulation of volcanic material in certain sec-
tions. On the other hand, his description of the sedimentary beds
intercalated between the volcanic matorials, could be applied almost

' Report of Progress, 1877-78. u. 87 B.
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without chaiigf • those occurring in that part of the Ilodloy column.
ThI.^ portion of the column in both regions is characterized \,y a
great preponderance of volcanic materials over the t-ne sedimentary
rocks.

Dawson's lowest di.ision, whic?li was originally called Lower Ca.'h.'

creek, consists of cherty ,iuart/.itcs, argillites, v.dcanic materials,
and limestones, in about the relative order of importance in which
these are named. The corresponding beds in the Iledley map, while
containing all the different kinds of sediments mentioned, with the
exception of serpentine, perhaps vary somewhat in the relative im-
portance of the^c cniponents. Cherty .iiiartzites are the most abun-
dant members in the Kamloops section, whereas in thelledloy section,
limestones npfcar to preponderate in the upper parts; while lower
down, the Kedtop formation is characterized i)y a much greater
development of quartzites, accompanied by siliceous argillites and
\olcanic materials-the latter locally. The minimum thickness of
this part of the Kamloops section is given as 4,500 feet, whereas not
more than 2,100 feet of the beds supposed to eorrespt ti those are
found in the Iledley sheet. The disparity, howovor, is readily
accounted for by the fact that the bottom of the Iledley section does
not appear, having been truncated by eruptive rocks of a batholithio
nature.

The data for correlation of these rocks is undoubteilly meagre.
The use of parallel columns, however, serves to bring out the striking
lithological resemblance between them, and suggests a similarity of
cond" ons prevailing at the time of deposition of the beds. Both
columns indicate many, and sometimes long continued periods of
volcanic disturbance, and frequent changes in sedimentation on the
sea floor. Thesf features appear to be characteristic of Cache Creek
rocks wherever found in central and southern British Columbia.

Rocks which have the lithologic characteristics of the Cache Creek
group have been described by G. 0. Smith, as occurring on the south
side of the International Boundary line in the lower part of the
Similkameen river. These are not now connected with the Hedley
rocks, being separated by eruptive rocks, but they may represent
contemporaneous sedimentation in Carboniferous times along 'the
western side of the British Columbia Pre-Cambrian axis.
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liU'i.Kv Mi.M.No iMsirM. r: okk iki'm,, , s

.rnph.od .I.tril,u,io„ ., „,..e two n,oi„ t.vp... I„.t ,.„ ,...„,'.:
veo- sat.sfaetory, on m-cvunt .,.• tho in,l,.rinite ..uture „ ,i,

, ,
,

",

ni^Tiiini iius.

J\1...
,
Mnl,„„„u „, th.. r,...k, „|- the fonn.tio,, is i,.,li,,.„.,i ,.„

the K,„l„^r,..a! ,„.,., an.l . »,l«„oe at this will -1,„«. ,i,,
thc.v lu. ,„.u„ly in the northw.st ..uarter of the area, an,) ,.,. , itl'^.r
Mcle 01 tile deep narrovv caf.on of Tweutymile ,re..|v. Tli, v ,„. ,r
n. three di«tinet stock-like rnasBes. an,! in several intrusiv ho,Iies '„f
V. ry arropular form, a. well as in a pre-t nun.ber of apophyses from
these larger bod.... The two lar.e areas tr the west are sin^ple .,ock«e«eh dne to n .ingle intrusion of the diorit., while that on the ean'H J«.ntyn,ile ereek, on neconnt of its being made np of separate
.ntrus.ons of the two main type., is more eor«.ctly desi,M,ated a -on-
pos.te stock. A smaller elongated bo.ly of gabbro, having .on.e „( the
charfleter,sties of a stock, as well as that of an injeote.l bodv. makesup the prominent knob called Climax bluff, and forms the steep HifT,running northeastward from there.

, •t.f'i''* li'-'
^?''''' "' ""' ''''^"''"" '" ""t''»^- »'"t the eonta. t.v.th the older sedimentary rocks are generally well exposed, and -anbe accurate y delineaK^d wherever the topography will allow access

to them. Ihese contacts are often exposed deep enough to suggest adownward enlargen.ent of each of the separate stocks, and a. the dis-
tances by which they are separated from each otiier on the surfaee isnot great it is not unlikely that they would be found to unite belowno one large stock; and that the portions now exposed are merelyhe unroofed portions of the upper surface. Further erosion would
therefore, tend to increase the area! .x.ent of this forma,i„n,

'

In their intrusion thrmigh the cider sedinentary fonuati.n> the
rocks of the Iledley diorite-gahbro rut across the strata, and >end off
a great number of apophyses, parallel to bed.ling planes of th. sedi-
..^cnts. as well as across them. The tilting of the sedinuntarv form-
ations upwards toward the east, and subsequent ero.iou nf \h, „,,-
turned edges, has exposed a large number of these apophvses on the
eastern slope of Xiekel Plate mountain. For the san.e re.son. mueh
fewer of these apophyses are seen on the western slope. Mauv of the
apophyses from the diorife gabl.ro bodies were mapped, but manvmore occur which are not shown on the peoloiricl
cause they .r- s,„all and irn^guhir. au 1 p.irtlv oi .i

nap. partly Ir-

:'i I it the

Tins.'j'i* •ibi'^Jj^
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Z<^Tll"! T'""
''" """""' -ry ™.i po,.u,.„ „f the"triuii 111 Hhi.'li tlii>\ oi-i'iir,

Tho .li.tril u,i.,„ wi.l.in ,1,0 ,,o..k. ,l,em,elvo.. of .h- vari,.,,. tvp..,

^o; 7an'd; r
'• ^^""''-"""' •- "- «-test ar..! diLtri-

of Cm ,

""' "^'"•' ""•'' '« ••<'"- the n>ain .-entral portions

Kct.on. .Iuo,s n.„ .K-our ,n th- apophyses fro,„ these ..ocks. exceptto U....V h.nao.l ..xt..nt in tho h„.vr ,„u. where tho.v joi,. the stoX

dio itlJ' ": '' "'*: '"'"' " '"^ " *'-''- ^hase of the „„art.

d or
:*'"• " """""" "" "'" ""'«^ I'-'rJ^"- ot the .n,urt^

:;!;'r"'^ ; '".'^"-""" "'"' ^"^ --^ -^«- 't a,, izup
.. e of the s,„.li..r .rngular projection, frcn the .toek.s. sueh a.

In apophvs.., nhi.h have boon ,mv-..„ off from the diorit. stocks

Ta d " ;

""T "'"'"""
'" "'^ ^'"'"'^^ '^^ "'- ^t-k. „:^tk

r;;::;.:r ;:;:^;;::-^;--f'' originated fro. th:

;n the re.ion a, nt the ..i-of^:;:;:;^^:;::^^^^also tuun.l peripheral to all .,( th.> other t .L-
»• •

district.
'''" °* ^"^'"e in tiie

eo.r!^':';;:;;:t:;;:::t;;::!frd;:r:r-'"-
^ont cin.

. „... „ .,, .outhe;::';;': ,;:t :;r:;r:;:^hat .nto .hieh tho Horsefly .ulch is cut. cores o ^ '

:Tu !nded ,. ,„.„rt. diorite. Larger bodies of gabbro he on th north-e n bord,.r „t tins stock. The n.ost i„,p,„tant area, however is theelongated l,o .v which n.akes up Cli.nax bluff au.i the e j, , Jrunning northeast fron. here for about 2..'00 feet.

Porphyritic forms of the gabbro make up the apophyses which

d ort'he'v'Vf/r'
'" '"^^^ ''''-'• -'' '"-^^'

- -St b ndant on the ^,ekel Plate mountain about the Sunnyside mine Theyare. however, not confined to the periphery of the plutonic gabb 'o

are always closely assooated with the d.orite phases of the complex

\ ..r.if<SSi.^ATi.'^. OJf 'MB^^TJ*W. . - _JL^KhKr:^ '-?^^''J^±S1^
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In a «,.M..ral >v,..v it ,„ny ho sai.l tl.at K«l,bro aa,l Kal,l,r„

area coveroil Ijv th,

|HThu|H sevoiitiMiili

)rit.! porpliyry, or trniHiti„rn

only form ul,o,„ one tenth „f th. total aroa c-overtM hv ,h,. ,, „t,.I^Mno ..„„.ph... Quart. ,!iorit.. ....... ..rhap. .evon-t.,.,,,!,, '

^,,1.;tho remam.I.r h occiipi. .1 hy .liorif, .lior

hftupfti liinrito uimI jfal-bro.

MilloLiXiK Al, ClIAIIACII h,S.

Mncro»ro,,ic.. Th,. vari.,,,. kin.i. of ro-ks which topoth.T ,,,..1... ,.,.
the .l.or.t,..u..l,l,ro ,...n,p|, x, -how ,.o,.,i.lm,l,l,. .litfonMi.vs in „,,,„„.
ancr., as u.ll „, i„ ,„i,„ raloRicnl composition. Whon st,.,!!,.! i„ ,h,.
hdd, .t wa« l„»n,l impracticahl,. to .litTorontiatu sharplv h.tw.vr. tl„.
various types on account of the transitions between th.,,,, hm,| th.
lock of clearly ,letine,l contacts. There are. however, two ,nain t^pes
«h,ch fonn the extreme, in composition of thi. complex, an^l u'l,,.,,
these alone are con.pared. withont tho transitional forms, the eon-
trnst 18 nu.rked; hnt when tl,ese transitional forms are i.,e|,„l,..i ,
complete X. Ties is formed, which has no sharp '-ne of division, U
'

'"V\
!*"^ :"'«^ ^' » ""'"•t^ 'liorite, which

, sses easily into anonnal looking diorite having no qnart. at all. At '.e other ,.„1 is
a pale greenish white ^abbro. The quart, diorite an.i the Rabbro have
the ffreatest areal distribution, while tho intor,a..,liat., for.os are
relatively less abundant.

The distinction between the two main types, that was made in
the field, depends partly on colour and partly on mineralogical com-
po->tion. The on* is a medium (rtullimetre grained). light grev to
lark coloured rock, generally normal looking quartz diorite, but with
n variable proportion of the dark constituents in different areas It
contains two kinds of fel.lspar. black hornblende, and some quart.
In the field, and in a previous summary report, it was calle.l a mon-
zonite. but more detailed chemical and microscopic study proves that
quartz diorite is a more appropriate name.

A basic phase of the quartz diorite is found, to a limited extentm certain portions of the stocks, and more particularly on the outer
borders, ."^uch a rock shows a lack of quartz and a verv marked in-
crease in the pr- .rtion of hornblende present, becoming thereby a
typical hornblenu. diorite. At times the hornblon-le becomes' so
abundant that it controls the colour of the roek. The aeeo„,panving
plRgioclase IS correspondingly decreased. a,id the result is an almost

X MUftJ?S^.^aiHVMUH!IS!m,<^^£«iI1i««E£L-^->:! i^7M ^.'-i-lfjc
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soction

I'fitiu-nt.'*, aiuJ

flit. It ahuwt

K tif V to altera-

«rounl
•""'/';"'',">• ""^" 'l.'-nrvMH A ri,u of ortho<,l4«e

«- inut-h ». 1.-. ,,rr ...nf .,|- th.. uhoir rook, htrt usuflllv Icm
(.r.x.„ h..r,J,l, „.lr i, th.. Mu.r ,hu ,.l..nt -oloi., .| ,.n„„itwenf .nd

'• "'""• •'^"""^ '" "^ "f th. l.ioti,.. which i, nevor more th.n
•n. ..cc...s.,rv ,„in..ral. Th... i.. however, „ „u,.u„I relation between- «n ..,..1 ,.. I.iotii,. ^.,„..r.,ll, ...„„„ i„.,,„,,.,, i„ ^^ ^, ^^^^^^
.e hornl,l.n.i.. A t..n.h.n..v to p„r.,ll..| Brra„«,.,„ent of the horn-

"" '' '•''•"•'"
'• i'li'Minrphi,. t..«iir.l th.. ofhr-

«n« tl „r*t of th.. ...». i.iIhI c..mi.titnpnt« to orv
ri- ..vidcifr ,.f lein^ McotHJary in origin, nor nn
t.on to „th.r n.ineniN. Tho fl.k.. of ,,ro„„ ...i..; ,„,,,,er. fre.,ue„tl,-
< xliil.it II run ot M...onihii-.v iiiiiniiptito.

Of th.. ,.,..,.....„r.v eo„H,i,„e„t., tit.uiitr i, ,h.. nK.t al„n„la„t. i„
W,i.n.,.,,.r.ti..w..,|„...,,,pn.Icr.v.,..l..

, ,.lcito. . hi..h arpc...^ ,parin,lv
n li,. ,re.h ro.k ,. apparently a ..riniary oon^ttuont. an.l ha, boen
rcokone-i a- .nrh n. .ah-ularin,^ th- norm of ,he rock. Other acc..«.
"on.

.
iir,. .. ii^riHtito. ars,.n.writ... ..pi.iot,.. an.! /ir,-..,,

A chemical nnaly-i, of the .,„art^ .lioritc. from th. .^to.nwin.Ier
lull hii- Iron i,„„I,. ,v AJ. F ronn..p in tl., l i .

""'""I'ler

n , ,^
• •'• ^- ' ^"'""^ '" 'Ik' Inhoratory ot tho MilRran..h. [Vpartmcit of Min, -. The following i, tl..- ro.i.I, :_

SiO,
.•\l,i»,.. .

.W 3«

F,.!() .. 18-38

IVO 5 53

Mg(} 5-30

laO -'•60

\iU> "-20

K,6 315
H.Of,. .

1-98

H,0- 080
CO, 010
TiO, OlS
PA ;.; 0-54

MiiO 12

sio ..''.; O-U
HaO trace

010

99 i3

in..»
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Tl.is ruck, ihorofore, i.s horzo^t-. For the purpose of cmnpari-.m
with Ihe norm, tbo incle or >,. ami >uinoralogioul oo.npo-itlon «hs
m-ulculat.-il Ironi tlu- .Ik.mho.I imihIvms, un.l uiti. tlu. hrlp of .„„,.
mierogcoim. iklernmuuior... Tho proportion of ulbite t- anortlnta
in the plngiocJagt niol.cule wag first dottrniined tro,n tlie thin .-cti. „
and. from a large number of n„,„u,-,.|Mrnt^, the rutiu of Al. to \n
was found to be 55 to 45. Th- percentage of biotite was then deter-
mined b.v the Kusiwal method. «nd found to be J-Ju. IJnon^h K .(J
and other constituents were taken out to make up .his peremtUKe of
n biotifo with average ehemieal eomposition. and after allotting the
proper number of molecule., to make up tlie minerals know,, to ue..„r
the remainder was calculated as hornblende, with the exces.. of silica
ns quartz The following result obtained by this n,ethod is fairly
c ose to the average mineralogical eon,:,osition, and is e',eek.d bv the
Hosiwal method :-

Quartz „
OrthocliiMe.. .

•"
J'lasioolu^e.. .. .^ .. .;•. '» f ,

Ilorr.bleiide 1° "•" uuiil.-^iiii-i

Hiotifi-.. ..
26-51

Magnet,te » 98

Apatite
",*J

^'"'"•'" ..•.::;•;::;:. J^
( .
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11 (lu.'irtz dioriti' of
Ihis mineral coinpo-ition tlinw-; the rocU to \»

n iiorriiul kind.

"'"''"'•''''• "•'-'• ''"•'"• •'"•k is thf most rommon and
constant variL-ty in il^. stock-. Variations, however, are notod iu
diffnrent portion, of the sanu' stuck. an,l these variations depend on
tlip reliitiv,. proportions of tlie different constituents. Quartz is a
very variiil.le constituent, and to a certain extent the proportion of
ortlioclase varies witii it. Occasionally the quartz disappears alto-
pcther. Init some ortl.oclas(. always remains, and the rock becomes a
normal diorit.-. iJiotite is iairly constant, but merely as an accessory,
tlic proportions of which seldom exceed 2 per cent of the rock.'
Hornblende and plagioclase are always essential, the former varying
in amount in .iifferent parts of the district an.l of the same stock.

The most basic form of the dioritic rocks is found in tlie extreme
nortluviv<t portion of the district, at tha western end of Aberdeen
rid-e. This, in the hand specimen, is a very dark, almost black rock.
I'lider the microscope it shows no quartz whatever, and only a small
amount of oithoclase. Plagioclase is abundantly present, but the
amount of hornblende is very greatly increased over th; amount
present in the quartz diorite. The structure is distinctiv poikilitic
with idiomorphic laths of plagioclase feldspar entirely enclosed in largj
crystals of -lark preen hornblende, the portions of which till the s[.aces
between the feldspars, but are all parts of one large crvstal and ex-
tinguish topether. :\»agnrtite is njore abundant than in the .|uartz
diorite. and as before, often occurs as a secondary rim about the
-vuall tlakes of l.iotite that are present. Some arsenopyrit, i> present
as an accessory constituent.

Diorite Porpbyries.-Apopbyses from the dioritic portions of
these stocks have penetrated widely tho older sjdiiajnta,-y rocks.
These are more of the nature of sheets injected into thj bedding
planes of the strata, but cross-cutting apophyses are also common.
As mij:ht be CNpected from tlie position of the stocks, and the wav
in whi h the strata dip into them from the east, the greatest number
of these apophyses are on the east of the stocks, and on the eanern
and southern slopes of Nickel Plate mountain. From their iron con-
t.i.t these apoi.hyses always %veather to a dark red colour, and often
form prominent ridges. Different dikes of this rock varv co.isider-
ably in size, and are found up to .50 feet in thickness; but individual
dikes are ren.arkaldy uniform in size, and are very per-i<t.'nt. In
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typical examples of these, the structure is porphyritio except wh.-re
they approach the parent stock, and hero the structure becomes
gradually more granitic. The phenocrysts are invariably Ions black
hornblendes and plagioclase feldspars. These feldspars arc basic
andes.ne in composition and frequently show zonal structur,. They
are always idion.orphic, and of variable size, passing gradually into
the feldspars of the ground-mass. They show some alteration du. tu
decomposition, and are irregularly fracture.1, and in the vicinitv of
the granodiorite contact there is metamorphism, due to this contact.
The hornblendes are long and lath shaped, and show no transition in
size to the hornblendes of the ground-mass. They arc generally fr.sh
but occasionally show some alteration to chlorite. The ground-mass
18 holo-crystalline, and made up of small laths of feldspar and horn-
blende, and shreds of bro«-n mica. Some orthoclase is present in the
ground-mass. Accessory minerals are titanite, arsenopyrite. pvrrho-
tite, and some quartz, the sulphides being usually quite abundant,
ihe titan.te is in small grains or wedge-shaped crystals associated
with the hornblende. Pyroxene is entirely wanting. From this
undoubted Kcnetic connexion and mineralogical similarity to the
d.orite of the stocks, these apophyses are properly termed diorite
porphyries.

An isolate.1 phase of the dike forms of the diorite is a porphvritJc
mica dionte found cutting sedimentary rocks to the west of Brad-
shaw canon. Jt cannot be connected directly with the diorite of the
stocks, Init it has characteristics which associate it with the diorite
In the thin sectron, it shows three f ssential constituents-plagioolase
hornblende, and biotite. The plagioclase i. an.losine, occurring in
arge crystals with rounded outlines, frequently strained and some-
times broken. Biotite is in brown crystals also strained and bent,
while the Tiornblende is green in colour and in large crystals less
abundant than the biotite. The structure is slightly porphyritic,
with a ground-mass composed of grains of plagioclase, orthoclase
biotite and hornblende, enclosing the three larger constituents. The
ground-mass appears to have suffered considerable deformation, and
by the crushing and granulation of its constituents during intrusion
a protockotic structure has been developed.

^

Gabbro.-The later phase of the diorite-gabbro composite stocks
i-> a gabbro which is thought to be merely a product of th.
same magma as the dionte. but erupted after differentiation h«
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tuktii place. The rock in the hand fpeciiuoa is almost white in
colour, and of ^rauitoid texture. Tynicul examples of this rock are
obtained from the western face of Climax bluff, and from the upper
portiiu of the composite stock to the north of the Kingston minera'
claim. From the latter place, samples were taken for petrographic
study, as well as for chemical analysis.

The thin section of the gabbi«o shows the rock to be made up of
only two essential constituents—plagioclase feldspar, and pyroxene.
The plagioclase has been determined as labradorite of the composi-
tion Ai)jAn„ and forms about 5tj per cent of the whole rock. It
shows a slight zonary banding, with a more acid feldspar on the
outer border. The crystals are well developed, and show a peculiar
irregular fracturing. They also exhibit a slight tendency to parallel
arrangement of their longer axes. They are slightly turbid, indicat-
ing a certain degree of alteration. Their whole structure is hypidio-
morphic.

The pyroxene is almost colourless, or has a pale greenish colour,
imd forms about ;!9 per cent of the whole rock. It appears in large
tabular crystals of typical augitic habit, giving extinction angles in
the neighbourhood of 45°. The crystals all hove good prismatic
cleavage, with occasion;.lly a parting dividing the angle of cleavage.
They are always fresh, and show no decomposition or alteration to
other minerals. In spite of its strongly augitic habit, its chemical
comiwsitinn. as determined from the chemical analysis of the rock,
is very similar to the chemical composition of a diallago described
by Dana as occurring in gabbro at Ehrsberg.'

The Hedley pyroxene, as shown by the rock analysis, is marked
by a total absence of F.O, and a fairly high per cent of A1,0.,
and from this composition it can only be called a diallage, but one

I. aupitic habit. The chemical composition as computet], is as
follows:

—

4 1 O 51-35

FeO " '*'

M«o:. :. V v. •; v. v. v. v. v. v.
.

'f-
^^'^o .. .:•.:.:•;.

•̂0 06

Of the other constituents of the pabbro, orthoclase is sparingly
present, and quartz is absent. Titanite is very abundant as an acces-

' DanaV .Svstfra of MincraloKy, P- 360. No. 55.
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Bor, in sn.all .o,lge-,huped crystnls ..nd grain«. Apatite fonns l«r,ethick crysals. and some pri«,ar>- calcite is found in some sections

rhe following chemicl analysis of the gabbro was ,na,l,. l.v Mi. Connor .n the laboratory of the ilines Branch of the Department
01 Mines:

—

Sio
Al/),.. ..

= 51 OS

I'"e.O,.. ..
= 19 77

Feb.. ,.
= trace

MgO.. .

= ;<'60

CaO.. .

= *-5"

.\n,(».. .. = IS-O-'f

K%0 = -'-W

h!(j -.. .. = 0-65

CO, = '>>5

TiO. = 0-32

IM)," .. .
= "•«

MnU = "'<
SrO = «09
BaO = '""<

— t lace

99 69

r'alculation of the norm, according to the method of Cross Idd-
ipRS, Washington, and Pirsson, gives the following percentages of the
different eon.stitiients :

—

Quartz = 0-06i)fr c.nt. , ,

Orthoclaae .

.

= I 67 „ 1

Albite =21-»«
I

= »14 HI .Salic.

Anorthite. . = 41'70 .. ... i

Dii.pside. .. = 28-37 ., [. >

Hypei-Bthene = 3 72 .,

'

Calcite = 070 „ ...'.]

Sal. _191_^, „F^~ I
-"-""'i'

Dowlane.

Q.L. I

F. -uni=Order5 (;^,manan-.

K, + N a,0 1

CaO^ ~5 99- Kang 4 r)r"»leic.

K,0 1

Na,b = 9l4=^"^™'"f3 IV.s,Klic.

According to the above classification, the rock is, therefore, a
he^sose.

Owing to the simplicity of its mineral composition as s i under
ihe microscope, a recalculation of the mode or actual mineralogi, .1
composition is a simple matter, after th- pr- • o' " : ,. 'o

Id

m
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niiortliirc fii till' iiltigioclas*' hu* lioeii iici.-urutolv ilctiTiriii-'i. T!i *

projidrticiii i- t'liiinJ by n iiiiiiiImt >>( iiii'ii«iirciiiriit- t ,
'„ (-, »,, (;,,_

AH the Xu.O is tlicii iillntffil to tlio nlliito. and u MifKi lent aiiiTjnt

of CaO to tht- uiiortl iti'. to nuike the alio-. u proportion. Al'ter taking

out tho apatite, titutiitc, ami caleite. all of whi.-li ar^- kii )','.:i t';

occur in the rock, the rcniaii ilcr i- ciilcMJafeii a- pyroxene, the pro-

portion of llO to SiO, iM'iuL' iiiiiiost exactly 1 to 1. Tii.' artujl

mineral eoinpositioii as compii-ted l.y thi- method, i- a- follows :—
()itl,o,|a.e

; V' -;'l?; . I.-
I All :il-,.i \

-
' "

l'h.«i,„l.,-,. _, ^,;.-.

I'mII.ihh - :,s «.

V|)utit.' - i|.:;;

'ritunitf I'ls

I'ahite 1 t(.7:

tw :>

Plagiocla.-M' and pyroxene tofjcther make up al)out IMi per cent of

the whole rock. 'I'lioufih of such simple mineral coaip )-iiti > i, no
roek> of exactly similar eheinieal coiupositioii oo'ild be f > i:i 1 i,i

•Washington's compilation of niperior analyses.' Both tiio liigh

porcentaue of CaO and the aiiseiiee of FeO, make it rather a;>i..ir-

mal. The iieai'e>t approach in cnmposition to it is a j-'alilno de-eribeii

by JI. \y. Fairhank.s, from Point Sal, Santa Barbara county, Cali-

fornia.- G. O. Smith has also described a gabbro from Heverle-
creck. Kittitas coun.ty, Washington, which is somewhat -imilar in

composition.^ The analyses of each of these ro<,'ks. howe\er. show a

lower percentage of SiO, and CaO, but a higher percentage of IfgO
and total iron. The ni"g;iscopic characters of the Beverley Creek roek
are also somewhat similar to the Iledlcy gabbro.-* Smith de-eribcs

it as a rock of light g-ey to greenish or purplish colour, and com-
posed of basic labradorite and diallage, with some horiibl"ul> and
magnetite.

(".abbro I'orpliyrie.-.—".'he dike forms oi the gabbro arc. like tho?e

of the diorite. apophyses from the parent st ':. and the> appear
both as sheets in the bedding planes of the ,e "ents and as cross-

cutting bodies. Tn distribution they are less abundant than the

dioiite rocks, and are more restricted in area. They nre four. 1 ni.»t

abundantly on tho Nickel Plate and Sunnyside mines, where soma

' T;..S.G.S. Prof, paper 14.
' Bull. U-pt. of G.-„l., Univ. Cal., p. 50. IsWi.
' r.S.G.S., folio No. 106. p. 6.
' Ibid.
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Jit)i,:n .1 Tiiirki.i-^-' ot' HM) feet or more. Tiny arr iiKvuv- cIumIv
ii"i.ii.t«<i with till' ore (li'i.(i>it^ and ari', llurcfcrf, ot jircut i <i.ii..|„H'

ilh|if.rtilliri'.

-Minernlopienll.v, the jfuhl.ro u|i..pli,vs(s nro id.ntioiil with tii.' n,.l;

(t ti^c s-toik<i, with ot'ti'ii tlic devtloiPiiiciit of a porphvritic ^tnKt^lr(,
Jii th.- liaiid ?iKciiiicii thf rock is wliito, and olton tin.-jrnuii.d. iind

Jroni it= hardness forms bohl oiitcroppinir ridges hetwoeii tii.' Iiunds
o! -tdin.entar.v rocks. The thin heetiun sliows genendly a i.orphy-
ritie structure, with plirnocrysts of fehLpur and pyroxene in a tine-

fiiiincd Imt crystalline Rronnd-nutss. The feldspars miv lal.ra.h.rite

r.hh tiio characteristic zoinil strueturc. The pyroxene is wiiite . p

very pale Kreenish, an.l i^ in broad tabular idio.n >rp!iio crystals
identical with the pyroxene of the stocks, which is a dialla^-'c. These
pyroxenes are often crushed and fractured, and are at tini.s, j,, the
i.f iRiiiourhood of the ore bo.lics. entirely replaced l,y potash-f. Id-

spar, or by calcite. In the case of replacement by fcldsi.ar, the re-

sult.Mit mineral is made up of a number of small t'niins which to-
^to.r toi-ii. a pseudoinorph after tla^ pyroxene. Th- t;idUMd-ma--
is tim-^;raine.|. and made up of small crystals of plagioclase and
i;ri;ii:s of lijrht odoured pyru.xeue. with som • titanite, and mu.h
suli.lii.le mineral, which is gemrally arsenopyrite. .Most „f ;lie thin
secti<.ii, studied show a notable amount of metamorphi-m. particii-
Uirly .'f the iiyroxi^nc. .'^onie silieitication is ,>U„ rvidcnt ni'^ir the ,in,

loi:!-. but no priujary (jiiartz is ever seen.

lri:!i-itinii Form-.-Transiii,,ns b.^twecn u di,,rlte ajid a gabbro,
bf'tli in the plntonic and porphyritic forms, we:e noticed iu the field.

;ind micro-.'opic study contirni-s the couclnsion, there formetl. In
the Plutonic forms, this transition was noticed particularly on li.,

,;•..- iKinlci- nf (|„. diorite stocks, where ditfir.ntiation by basiljr.,-

ti(n had taken place. Thin sections of thes.> show a slightly liner

fn,in. with the femie materials more highly developed than the salic.

The feldspar is labradorite in long lath-shaped crystals, idiomoiplii,-

T< wiird the other salic minerals. Orthoclase is present in a small
and variable proportion. Quartz varies witli the orthoclas,.. and may
be j.resent or not. If present it is in small irregular crystals tilling

interstices between the other minerals. Among the femie minerals,

iKmilende is the more abundant, but occasionally iiyroxene forms
the largT proportion. When in the ascendan.. hornblende f.jrms

large elongated crystals, while the pyro.xene is in small tabular

<t
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grains. Wlu-ti tli- pvn.x.'iio is tnor.' ubiiiulutit, it ocoiiri in l.road
tahular cr.vstuis af « vvl,it.- or v.ry pal- Kre.... colour, witl.o.u .eini-
hle plcochn.i.n,. lii„tit,. i. K..n.nil!.v pn'Sent a^ an ......,..,Mry, ui.J
wli.-i: iiM.-t .M,iiii,lm.t i:^ f„ui„l ninuMed onto the hornblyncip. Wlieu
pyroxene i.iorease, the l.i..tit.. -l-ereases, like th- ,,uartz. Th.. usual
aocoHsorv minernls are present here al.o. ,i.„l there i. ,„u.-h ^ulphi.le
mineral, cither p.vrite or ar^inopyrite.

In the porphyritie forms, tninsition type* internie.liate between
Kahhro >in<l diorit.. are oe.MsioMalJy foiin.l. Those type- whiWi are
nioro nearly relate.! to the sfubhro show a ground-mass identical with
that ..f the typical (iahLn, porphyry; l.iit beside- the labnidorite and
pyroxene phenocr>sts, there are large elongated phenucrysts of black
hornblen.le. scattered sparingly through the rock, generally i.ichos
apart from o„,.h other. As th,. type approaches the composition of
the diorite porphyry, the hornblendes increase in ,|Uantity. and thin
-seetions of these show iilunocrysts of both hornblende an.l pyrox..ne,
with the labradorite einbrddc-d in a tine-grained ground-mass, com-
posed of feldspar and i.yroxeiie grains. Qnart/ as a primary con-
stituent is entiroly wanting in all th.. -erti„n.-. Arson..pyrit. is often
very abnndant as an acoe-ory constituent in well formed crystals.

Mctamorplns„i.—Vr,m external agcn.-i^..., ,hc- rock- of the diorite-
gabbro formation have suflf.red little metaniorplii-n,. The effects
produced on its internal structure by regional orogeni.- movements
have not been very marke 1, and are disc.HSfd in a lat-^r section.
The contact metamorphisni which has >,een in<luco,l in it bv the in-
trusion of the granodiorite through it is al-o very light, and not to
be comjiared with that which this rock had in.luced in the strat.iied
rocks. A goo.l contact between the granodi..rite an.] the dioriie can
be seen on the Metropolitan niineral cl.iin. on the eastern slope of
the valley of Twentymile creek. Here the contact is a sliarp line
and what m.tumorphisni the.- is in the diorite i- very flight, and
not apparent to thi. liiiaided eye.

The contact metan.ornhisni which it has sntTere.l in its own body
by reason of intrusion through older rocks has already been referred
to, and need only be brietly mentioned here. The effect on the diorit.>
has been a slight basification along the contact, and the formation
of pyroxene in additio.t to hornblen.le, with the conipl.te .limination
ot .luartz. Tlu. nresen...,- also of some lime silicate at tie. Lnm-dl.tt..
contact might indicate the abso-.pti.M, of so ,i^ m it.-rial fro a th-
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se<lin:.iitur.v r.-k^. In tin- ru.,- of tliu gaUUm. no sucli I

""" """ '• ''I" :i virv .vi.l.'iit silicitifiiliuii ,,1, th-

'Usllli.Uii.

If I'.illtu.T

i|mirt/it.- I.\ the iil,,,,ipti„ii ,,f s

\fry iiutici'iililt' ill tliiii siM'ti

ijiiii' ot' till' ()inirt/ i-t a pi

i.f tl

ii'H'irii'ii 111

wllLTt)

ions (»t tilt' iiiiilai't ruck.

th,

iiiiirkiil ni<'tiiMiiii'|i|ii.| n i- .-cell in till' iiiijiliro iipi.pli

hiivf bt.'oii intru'lcd into tli.' s.-ilnni-nt

where on- hoiVw Inivi' l.rcn t'orini-d. Tl

form of n repliiivi it of thi

ntary rook-',

lis niftuniorjihiaiii tuk<> tli

I'l

woy i>f tht libro b\ uliiDxeiio

fel.lspur iin.l l,,v calcite. Thu s,.,.oii.Iar.v f.l.lspar is \uw an iinstriiif.i

I.'tiisli fuM.spur, always vloar ami fri'sii. It oouurs in small grain-,
rpplacinK tlie pvro.xone crystals l,y attacking tb-MU from the oiit-r
bonier ami |.roj.ctiiiK inward. In the early stages of thi:. pro.vss.
th'Tc 1- often seen a eoro of pyroxene surroimdnd by a riii« of
small feld-pur cry-tal.>, all point.ng inward toward the eentiv of
the pyrnxene. When thi- process has been comphtod the result is u
pseudoiiH.rph after pyroxene composed of an aKKreRation of feldspar
Strains. In other instane.'s the secondary feblspar develop- irre^'u-

i.'riy through the pyroxene crystals, so that u sort of poikilitic -Inn-
tme is developed. The same feldspar tills fissures which traverse
the aaUlro. Tlnse are always minute, ami are not apparent except
under the microscope.

In the same manner as the feldspar replacement, caleit- aNo
rephiee- ..vroxene and Hlls s,, aH fissures in the yabbro. The source
.•! the eii,, ite is iippa,-ei.t. and is undoubtedly in the sedimentary rocks
into which the gabbro has bw-n intruded. The pre-ence of the alkali
feldsi.ar. however, is not so ea.sy of explanation, but it i- probably
connectei with certain ph 'uomen:! followiii- the ititrusio 1 of the
piV'Ciro apophyses.

>lll' I 11 HM, liKI.MIoNS.

Inler>ial.— '\'ho internal -tructurc, so far as it can be referred to

ditfereiitiiition. or the relation of one type to the other, has been
partly discussed under a previous headiiifr. but it vMl bi a- veil to

state all the evidence here, even at the risk of repetition.

As previously stated, there are two main typos of rocks in the

comphx--a iiuart;^ diorite and a gabbro. The fr, :ner composes ibe

bulk of the complex, and occupies the main central portions of :ill

three stocks, while the Litter is in smallrr volume, eit r in tli. Sinn,.

stock with the ({uart?. diorite, or alone. Wliere the two oe, ur in tne

r.-^ 7^'. .rwr Tf. ^mm&m.
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. M,..k. «n,| ..n. ... ..„. ,..t „nl. each „thcr. a Kr....t uu,uUr c^.arrow ,on,ru.., „ K..l,l,ro ar.. f.„.„.l projecting i„,„ ,1 ,„„,

^»n.r,..l,ut ^h.„ n .I.^Llcd hu-uiing .„ „ne ro.-k ui.h „... other, ^iv.J
;;:'

;r''
''•'; "- '"'«'" '•• -•" ••-'i *•• 'i- k..m ..r.. in.r .,in.to the ,unrt. .h.,rit.. l,..for.. th. h,tt.-r hu.l thomuuhlv .„li.li,i...|

•

"<" 'u-ts „Hl...«tt. .m intrusio,, „f tht- gahbrn. ,li^|,tlv lafr
thiiii the iiuiirt/. .liorite.

Withi,, it. own n.u.s the .,uurtz .iiorite .hows .v.^i,!. n.hlo vuri«.
t.on ,n nunerui composition in ditr-rent p..rts of th- .,..ne «to,.k
in. ,. not . ,„u..h n .liffer..nce of ki,..l ... a .lifTerence in the reh.^live proport.ons „f ,h,. .„n,o n.inerul.. Such difTerenc. never re-ult

'" the tononti,,,, of a ,„„,,. .eid roek than th- „nnrt/ di. -i.e l„.t
th. ,v ..lw..,> tend to produee a roek ^iightly n.ore ha«ic. «„. ,,ro,eh-n.g the eo,npo.i,io,. of the .,a,bro. Such differonces a'r,. n,,.t
n,arKed..dso on th.. older eontaot. of the ..uartz diorite. and in t'.a..ophv.es ,vh.eh have originated from the stock. While the eon-"ct« of ,he „nart. diorite .how n thorouKh transition to galhro over

.Ma„..e ot an uu-l, „r a fe.v inehe.. there is uUo « Ion..,., hutust as eon,plete a transition throng., their apoph.vsc,. which gives
K. s,,nu.,.e-n|, ..,,,, i.., v,i,h th.. ,,,„.,,. diorite of th.. Moeton

h,. east M.le o. Twen,,,..ile ereek. we «,„1 ,ha,. „„ appr„a..hi,„ ,Leo tern,order ot this hod.v. <,uart. diminishes in .uantit,. Ent ri„;•ne ot the apophyses, the quartz disappears altogether, and the rcihas heoome n d.orite porph.vr.v. Xund.rs of these porphvrv dikes "n
..• i^noKl eros.n. the deetrie and gravit, tram-lines'.ca; the ^;:
..t the parent stoek. Passing ,.ext alo,.g the electric tram-Ii .^northward fron. the hea,. of the gravity tran.-line t„ the NiekPlate m.„e.

., oomplef transition can bo mark.d in the difTeren
chkes crossed fron. „.orite porph.vr> to gabbro porph.vrv. This t "sn.on .s not continuous b, one dike alone, but is appa.nt in ..

"g
fron. o... d.ko to the other. The change is effected bv a grad

"

"PP.nra,.ce of the hornblende of the diorite porp. rv. and 1 ap-pearance of pyroxce in it. place. ,,„th i,. the h.^crv^t d in
t u. ground-mass. until the ro..ks o: ,he .Xiekel Plate n.ine h.ue then^^ neral eou.po.t,o,. of the gabbro without an,- hornblende what-

w. n;:::';;r^
-••"'''•''-- ^--•'-•--•^ -,.>.ro w-hieh

r^i^^f«^zii^^^ffliiHii£ilsiiiii^



lui.r.fv MINI •n:ii r: niir. r.n'i.-i »:»

Thi' ciil.l.ro itK'lf. wh
or ai ixolHte.l Lo.li

iTc it |i[K>iirii iig cdris in tli 'liiiirt/

tendtiicv to <lifT(r<iitint<' t

i-* g<'ii. ill.v uniform throuBhoiit. unl
Ticire l.n.if foriui. It api

' riti',

-llo««
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[>''"•• r.,tli.-r

i.ition of till

ii- <|i It/ (lioritt i» il

'li'Tite-

th.. j.rocress of diff, r< ntiutioi, v^=, from ucid

If sttlic |.(,lf. limt

>r<, fi mini-.ve into tlir ,,uHrtz .liorit.

•f. not a'wi.ys -onfiried to tlio hord'r-. ..f tht
<t>' touii otiK <li'>tiiiici>< mv

the fiict tliiit the (Tiilil

th.Tffore. a luter roik. Airnin. in •!„. dike f

e.diliro poriih.vrii-

triil'hro *to.-k«, Im

CHSpg, llOMCVIT, t'

III fcvntriint to t

•lioiitc nrc iiluii

»toci<g of this r-i'

fl? <liff('renti»tii

drii" is that lht> »

orijrihiil niapmu
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eloscl.v rcliited, r..

of oriKiii. Th>

that thfv wen

intirmelinte iu

tli>' yiroocsM- if

to such a stii^'>

'.iiiirtz (lior , •,,. ,,;

whut more ,ily ni. ,ii

tion. howevi : the lowi -
|

pasty crii't ct quuru
them.

Tlie internnl 'tnii' ,re

it is {jf-penc'ent on extf-r-

an easier study, and of i,

to htisio, in .ho.vii I,.

onus it tht

and 14,

Ilie

ay. Il iirh

Illy ii

rehifioii-'

til Icrivi'-i

itnpo-itioi

ir'fiii'

:'iiit th.

\v«>« olcii- ssociated with dL.riie nuis-i.M.

"ire •''. th- u .-ro, the dik- furins ,,1 th,.

'*' " •>»'•" "Il the mas-ivc forms or
^.'ver .r.ear „: the periphery nf the RaM.ro
d th ira.brr. Th" oonelu-ion r iniitht

'
.'s a ..(»-.• <li*-reiui,itio:i proliiet of the

:rive rise '
; . di-.n'.

that u («o mail, 1 j^s ,f thi. (.-omplex art

•vical -oior —itioii, hut in niodt
J"

=( f) tht! other appjar to show
«j rt«te vjim* inajrrua. and one prohal.ly

«eeH, th,- xno r.K'ks. Also, that alt.'r

(, ! 'hr- iiapnia .liaiid..r haii udvan.'.-,|

- iMore or less stratiried int.., a

..i..W. 111.' t,,p li,y,.r |,.,i „.„„,_

'^iti. ' Btfoie eompUte ». 'iditicu-

»^' It ag!:,a «as forced up throii(:h the
f the conditions as we n.iu liave

.il' rite-gabhr.. eomplex. >,. far as

a»i.n<i«-« such as mountain huildint', is

>s theoreti ,! n;,tiirc. The apophyses of
these rocks Kcnerally lie parallel to tl hcddin,^ planes of the old
sedimentary rocks into whi.-h they ha- Keen thrust, and wlurc these
show folding and crumplin^.^ t'e ign, rocks show a similar struc-
ture. Either the ipneous .. ks were thrust int.. th, <,.,liments when
they were lyin^ in a horizontal undisturbed p..>iti.,n, an.l aft-nvards
el.vate.1 and f..l,l...d together; or it is possible ,lu,t the sdim-ntarv
rocks were first folded, and the igneous rcck^ wer.- aft-rwar.K thrust

1
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ilit>' tli> 111, tw||ci'\,ii)t .iliiiii' III.' Im'IiIiiik |iIiiii>'> lit tlu' l"ii|e<l ivilimeu-

Ury ruck" ii« ihi- liiii'" nt l>ii«t n M-innff. I'lu! i-viili'in'r iit liiiiul U
iiot '•iittii-ii'tit t" niilvc ili ' |ir'>l>ii'iii. I'lit it i* iiiiiri) ih.iti lik<-lv timt

th<' tnliliiitr niii.v iiiiM' liiiil u ^i.iitK' I'liiiiirxinii witli the iuiit><>iii in-

tru-i .11, mill tliiit till' tvvi> i-vt'tit' uru ii.it ••inrutu 1 l>y utiy Kr^ttt

liMi(tlh lit titiif.

It i.i Ttiilii tliiit thi'-ti' rmikt liiivi' Ikhjii <iiliji'fti'il tn nil of the

fuultiiiK tiiiit i-i iiiiu I'viitiMit in thr ri.ck't ol thi-< ili^trii't. Nn fuult-

iiiK ii|i|iL'iirs t.> liiiM! iitrii'tiMl till' < 'iirliiiiiifiTOUit svliiii. iit- witlioiit

nffri'tiiiif the ili'iritr K.ililmi riiik>. Iutt iiiiii'b nl' tlii< liii-. imt iitffi'tcil

till- liiti r uriiiii.ilii.riti . Ki-*iiriiitr is iiNu nppitrriiF in thf Muiiibi-r

of Hiiiull "trinni'i- of ti'Mijiiir that triiv<'r>(i' iIil'»i' rm'k- ••>.'rvwh''rt'.

ThrKr lire tilutiys -iiiiill, iin<l nri' ('('ciiRiiiniill.v iiiiiii'riili/iil with iiriti'iio-

pyriti'. Iiiit th"> iiiiinTiili/.itinii is iii-vi-r finniKh tn fi>r n- hoilitM of

evfii iltiiilillul viiluf. I!\ i.jri ii' III ilfforiiiiitiuii is nlito tn Ik- niitiiitipii

from a stii.l.v nt' thi' tliin ' .tiuiH. In tht-si', u sli)(ht ^traiiiini.; ami

btiiiliiiK of tliL> fclilspiir rrxstiiU, iifi'ompiiiiiiii hv jfriiiinliitiori of tlio

Kroiiiiil-iiiii«-, is fr(i|iiLiitl,v »fi II. Xo si'lii-tusity, linurviT. iius l.iM'n

(li'Vi'li.piil. tlioii(;h tiuro is o.i'iisioiiully a tomli'iicy to'.vanl it ill the

puniilil iirriiritfi'iiii'iit nl sonie uf thi' horiililiiiilos. Smiio !>hoiiriii){ is

seen, iiiul alloKitht"" thrs.' mok- havf iimlo itittvily [m-si'l throuifh

»oni«? ruthiT sovcrc omtfi'iiic iJisturlmiH'is.

Extenail. (ui IJiliitii II to OliJiT Formation-, -lii iiluniv illiis-

trativo of thi' ri'luti"ii if tlio ili' riti-ttabhro .'nniplex to otIuT forniu-

tidii- is iit'N.'i laikiiitf, mui roiitirts are vitv coninioi;. I'artimilurly

appuri'iu is its ri'latinii to thu (
'.n' ''rvck seilinieiits. The e eoiitucts

•how till' imnuivi' rilatimi of tuf coiiiplfx. ami the way in which

ilozi n- of sjii'i'ts ami ilikes from it iinvr pnntrateil into ami aeross

their iie.jilitijr iilaiies. At the same time the niit.iinorpliisni that has

been imliu'iil in thi'?*e seilinients is extreme, ami they show striking

eviileiK'o of .nltcratioii I't aiiii near the eontaets. The linie>tones have

been nin«t nitereil, and hv the expulsion of the CO_ ami the siib-

stitiitioii of SiO,. til. ciirlionates have lieeii altereil to silicates,

\vitli the foimati.iii of sin'h inim-rals as irarnet, opi.lit.', iliop-iiil.",

frenioliti', woliastoniti-. ami axiiiite. Tiie iiiiiniri' liiiiestoni's show

nim'h more .'..iitaet inetamorphisin tlian th.> piu-p massive fnnns.

The coiitiiit in the massivo forms is rarely a elean-eLit line, atul

there i- eviilenee, 'ly the inelnsion of «o:ne of these liin." silicates in

the iliorite-Kabbro near the contact, that there has Loon -Joine assimi-

a^^ \^^i --JfTL III I 4 kmmi ^rMiilHllilnillMIM MMilWUB'M iFli ii W' mi ftlliil liililiiff|i|i I
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liitioii of til.' -.•.|i.ii.ntm.\ t.Mk-. rii- .•..Ml.i.'t m.aum.irpluv
, ni

th.' ne-liiiieiit^. l.uii.ii'« »h..wiiiK alt-r.iti.ni to lituj ^iliouroH, . ry
iitttii Ink)'* the foriii ••( <U'ti-<' ^fv »ilici.nM iiiaiMM of irnmii.ir .ui

liiiK iitiil viiriiili|i> >i/p.

Ofti'ii, tilto, till- i.ilicitliati.>ii luu n)iitiii.'.l itst'lf to o.Ttiiiii l.util-i.

iiikI III tt>.,,. ,|„, rixiilttiiit ru.k i* tint- trriiiiu.l uii<l i-luriy, iin.i ,,,|ii

|if>g«'.l lBr>fcly of I'liiilcr.loiiic silicu.

AiToiiiiMiiiyiiiif th.' formation o'' liriio tiliout m in tlu oont.fi
iiietuiMorphic zone, tlwro ha- hwn at tho same tiiiii- an intro.liu-tion

u\' Milplii.k". frmii III.' ilioritf^ahloo coiniilrx. I i...,r .iilphi.i.i ar.

«rHMiopyrite, pyrrhotitr, ilial<'..|.yritf. spluil.rit.-, aii<l pyrit.', ami tli.'ir

inturgrowth with each otlior. nml with tli.; liiii.' iilioat •>, ^hovvs an
nliiio<t I'ont.'inp.iratieou-s formation. Contrary to whut might !).

' xptotP.!, thu Kal.hro ha- npiuirflitly hecn iiior-' cffc'tivr in iiwlu.-iiitf

contact iiiftHmorphixni, ami in iiiiiu'rali/iation. than tliu dini-it.'

Whilo tli.> jfHi.hro shous, u-t II nil.', inii.-ii the -uiii.- kin.l . in-
ilfHnit.i i-onta<'t with tli.' s..< lini.'iit-i as t!i > .iiarti .lioHf. it aUo
forms, in some phiCfs. a ln-eofiuted oontaot In su. 4 cas,., tli.T i;.

B narrow /one of hrc-ciation a few fwt wi<l.', wIht.' Iii«h!. alN ro,l

IraKiMfiit- of the M'diimntaiy I k« arc (.•iiiciiti'il t.-ifotlar \,\ itjne. i t

material, s-oft. friaMc. cin-ily viullitn il. ami «ith a inp.\ -.ini.-tnro.

These contact!) sutfirc.-t locally a ditloroiit im.d.^ of intnisioii to

tho others.

n.) Kelutiou to Vounii.T Format ioi„. -A w.ll-knoun .outact
hctw.on .iiiarf/. diorito ,ind Kranodiorito appear^ on the M.tropolitaii
mineral daim. It is notir.-l li-r,. th it tli.) ^rano iiorif- SMids otf

ui>ophyi.c- into the (,nart/. diorit.-, and often holds fraifincnts oi the
lattrr in its own l.ody. Aj;ain. many , nta.'ts ,iiou tho Knino.liorito
truncating sheets of diorito porphyry, ulii.'h ar-? iiit -rLed led with
the sedimentary rocks. In all cases, ho.vevep, tho in t;i!n)rp!iisin
induced in tho .piartz ilioritc i- relatively in>i|fniticaiit.

No contacts of gahhro with tho graiiodiorito arc ever soon, hut
an example of a small ro(,f i»ndaiit of sedimentary rock-, in uliirli

!>: a dike of gal.hro, rcstiiii.' on and coinidctcly ,urroui; 1,-d \>\ -raiio-
diorite. i» sufReient to iv^tahlish the relative .iro of tiie-e two rocks.

The diorite-irai.hro aiidesiie rocks are aNo known to l,e ,„( l,y

liimpi-ophyrc. kcratop re. and rliyolit.- diK

Mode of oiiioiv.

The nature of the intrusion of the diorlre-irahhro .•oniplex is

=hown in nuiiiv e.xpo^;ires of its e,,nt:fts with fh,. ,,!,l,.r

T?^
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fnliiiitiiiiir.v r«Kk>. Tlicsi' ixpusiire- -liow l..v tlif sizo, ev('nllc^s of
>;riiiii. aii.l iiiiiifi'iii ilN^ul•iatiu:l of the (.•oiiipoiieut crystals of the

fialiLro dioriti'. that it ^diditird uniler (Kt-p-^eatcil foiulitioiH. The
I-h,vbn-al relations to tin- older ro-ks sho.v tliat the magma
did not nuiko rociii lor il-clf \<\ tlirii>ti]]>. a.-ido tin.' sediments,
;or th.y do imt iinu- -iiow any evideiicf of di-loi'at ion from these

intrusions. Contacts uliieh show the diorite-j;ahliro roeks eiittinj,'

dircotiy aeros< the heddini; planes of th- sediments, tliougU they
have induced much nictainorphisin in tlie sediments, indicate tiuit

the nniformity of the dip of the strata has not been disturbed on
their edges. Tlu' action ^f intrusion, therefore, appi ars to June been
quiet and gradual, and similar to that recorded on the contacts of

many batholithic ma-s. s. Xiie ureal extent of the diorite-gabbro

rocks in the district i- not great in any one of tlio threj main
masses exposed, so tliat they are properly designated by the term
t-tocks. The horizontal distance, ho.vever, wliich sjp,irates these

mnsspp. in all cases is so small that we Tnight be justified in presum-
ing that they \\(,uld all be united into one main body at no great

•listance bilow the surface.

The mode of origin of the gahbro portion of the sto'ks is not
sc clearly expressed in it- contacts as that of th • (piartz diorite.

Where it cuts sedimentary rocks, it is true it exhibits a vertical or
highly ineliianl contact with an even more indetinite contact line

than the (juartz diorite ft.rms: bat it frecpiently aUo shows a brec-

ciated contact zone for short distances, as if it had here forced a

way for itself through the overl\ing sediments. A good exposure of

its contact with the sedimentary roi-ks; at Clima.K blurt shows the

cliaracteristie vague contact zone. Here the intrude 1 rock is a
(juiirtzit.

. The gabbro itself is an almost white rock, and in i>assing
over the contact, it is impossible t.^ say. within several yards, where
the igneous rock begins, ^.r the sedimentary ends. The two appear
to merge into each other. The thin s i-tion toj. brings out this
blending of the two rock^^ by a minglinu ,.f constituents, for

wiiile the normal gabbro eentains no ipnirtz whatever, it is s,.en

here to carry much quartz in a sami)!- which was taken a short,

but undetermined distance away f^o^n tlie contact, in what was
thought megascopically to be normal gabbro. In the intrusion of
this rock, therefore, it looks as if there might have been .forcible

in.i. ction of molten r(«.'k akiig a passage which il made or enlarged
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for itvlf, uii.l tlii- w.ii ii..-;.) iipiiiiol liy ^.rm a-isi.uil itii . .): ili,.

intruiled rocks.

The contacts with the quartz .liorit- do not throw niiirh li'jh* „;i

the method of intrusion of the sahhro. The contact iia- ulrMi,
hecn described as a transition one, with nmnhers of small apophv^...

from the -rahhro. projfcti"sr into thi> quartz dioriti. and blcniii,-
with it. all tcndiim- to show that the quartz dioritc was still i„ ,in

nnsolidificd pa-t.v condition at the time (tf the pahhro intrusion. In
thi- case, the exposure- imw -^een mu-t then, have heen at con-ider.il.i..

depth, and the forcible injection of the cahhro into the (luartz lii.iri''

WnuM leave no evi<I( nee of such an injection on the quartz diorite,

for this rock would readily adjust itself to the po~Itio„ into v lii,.]i

it was thrust, and there solidify later.

All; AM) ( ((intKt.ATloy,

'i'he (pie-tioii of thr iiae of the diorite-iraM.ro comple.K is one
whirli i- attended with luueli ditliculty an<l oh-curity. Evidence has
hecn eitiil for the hclief that the quartz diorite and «abbro are closely

coniieeted in origin, and in tinn' of irruption, so that in attonintintr

to fix their ugo they may h^j considered tojfcther.

Wf know the relative age of thcsi; rocks, namely, that th.^y arc

youjifrer than the Caciie Creek s(>diinent<. and ohh'r than tli.> srraiio-

iliiTite, hut the date of tli>- latter intrusion is uls i uucu-tain. a-

thcre are no later -oiiuieiits to which it can bi; referred. rii>r.'

remains, therefore, merely th.- structural features by which to asiijrn

the asro.

Orogenic cnishinjr. and cousei|ueiit inctanior|)hisiu, does not seem
(o have atlVeted tlicsc rocks very lartrcly, ami certainly not to the

extent of dcvelopinij any schistose structure, or much >bearin!r.

That they have undergone some such movement. liow(>ver. i- shouTi

I'v the fracturim:- and grauulation exhibited in the thin seetii>n-.

and by the straining and bending of some of the cry-taN. Mei;-,-

s(opieally. too, fraeturiiig i< seen in the -mall narro'.v ti<-ure- witri

which the rock is traversal, r'aulling, al-o. on a large scale ha- taken

place since the intrusiou of tlie«j roeks. There are two piriodi

recorded in the history of rocks, later than Carboniferm-, in tlii-

part of I'.ritish f'oluinbia. when intense orogenic distiirbane,-. to.ik

place'—one about tht> clo<e of the .Tura--ic. when the (\\r\i,< Creok

fe'linu^nts were uplifted and f.ilded, and another at the I'lo-e of the

' ir A. Oily, BuIK r,. A., vol. 17, jip. :i.Vi.:t7ii
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r-aniriiif. wlieii thi- Octm-ooiH rock-! of tho upper Siinilkaiaooii
rivfr were c-rushed an.l lol,le<l. Jt is not likely that these rocks could
havo passed through both of these periods without showing more evi-
dence of it, but it is tolernbly certain that they have been at!..-oted

by one such period of di-turbaiico, and that presumably tho latter
one. nimuly the iin>t-J.uniniic disturbance. It is, therefore, inferred
that the time of irnii-tioii of these rocks should be placed in a time
somewhere l^tween the clo^e of the Jurassic and the end of tho
I.arai.iie. They are consequently c.illed Mesozoic. without atteiupt-
inp to f\irther restrict their age.

(iHANODIOivMTK.

I>l'-TI1IBI rios.

'ilie rocLs de.-crilu-.! under thi.s head, and indicated on the
i>m> by one colour, are generally uniform throughout, and
show little variation in petrographic characters. The portion
appearing on tho map f<,rms only a small fraction of a large batlio-
lith which extends outsi.ie the .'.rea to the oast an.l south, and many
miles to the west. Within the limits of the IIe<lley district these
rocks attain their greatest . xi osed development in the southern half
of the sheet, and if they were not covered by the recent stream do-
l.">it. nf 111,- SimilkiinuTi, river an.l THvn.tymile .-reek, uuul.l be
found to hav.. a Still wider distribution than thai shown.

This is the latest consolidated for.natiou in tlu .listrict, and
cuts all the others. Froni its mode of origin, and the way in which
It is seen to underlie the sedimentary rocks on the slop3 of the
Similkameen valley, it ; 'o be e.xpected that its un.iergroun.l de-
velopment will be nuich greater than that shown on ll. ^ s.irface. and
it may be found to form the flooo- on which most of the other rocks
of the district rest.

In the southwest portion of ihe distri:t, it occupies the lower
portion of the Similkameen valley, and un.ierlies all th.> .other for-
mations. In the southeast portion its contact, rising suddenlv from
the lower portion of the valley, cuts directly across the overlving
sedin^ents, and passes outside the district to the east at about the
4,,500 ft. contour line.

Genetically connected with the main batholith of granodiorite
is a dike-like body of similar rock extending from Eighteenmile
<r,vk in a direction X .'iO^ W acioss the shoulder of the mountain.
;.n.! .lown to the bend in Tuentymile creek, about a mil.- above the
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town. rill. l,o.ly i- nearly 2 miles low. has an averaijo v^ „ith of
alK.i.t 4-,(. t.-.t.,u,.l i> MlMH.-t ,M..-tV..tlv >t.niirht. It apimr-nth t,,ll„«s
one «t the main lines of weakness in the .listriet. an^l oa.> that
ooincuic-s with th.:- trcn.l of Tw.-n.tynu n.k in that ,,.,r,l,„. ve
the first heiid.

I.lTHnI.(i(;v.

Alacrocopic.-lhi. normal rock of the graiio.liorite i- liKhf
coloured and mediuiii Kraiiie.i i miliinietre Rrained; in textiin. It
is made up of two kinds of feldspar and .luartz, witii hnruhlende,
or Liotite. or hoth. Th.. dikr like body npi-ears unih.rndy to earry
biotite in excess of tho hornldende, hut in the midn ho.ly the pn.por-
tion is more e.iual, with gen..rally Iwrnl.lende predo.uiuatin^: It
shows ^e^y little surfae.> weatherin-. and is generally fairly fresh
on th.- outcrop. On this account, ir hreaks along its joint planes
into hu>r.- blocks, and forms talus slopes of these blocks, uidike the
slopes of any other formation. Where it d..es weather d.nvn it f<.rms
a coarse pinkish sand, easily distintruished from the s..il overlying
linieston or diorit.;. It contains many roundel or ov.il-shaped
basic segregations, and is frequently travers.,! by s„,al| v.drdets of
feldspar or quartz.

Microscopic-VnUke th.- diorite->;abbro formation, th,- grano-
diorite is fairly uniform in texture an.l composition throughout all

parts of its body, except the immediate contact phase. A single
specimen of a fresh rock seleete.l from the main body would, there-
fore, be fairly representative of the whole fo.mati.m. Un.ler the
microscope, such a section shows a very fresh rock which has under-
gone little decomposition or defomnition. It is made up of plagio-
clase. orthoclase, quartz, hornblende, and biotite as the ess,-ntial
constituents.

I'lagioehise i> tie most abundant cou tuent, and i- an oligo-
clase in cmposition. It is usually twinned polysynthetieally, after
the albite law, and is gen.>rally idiomorphic toward the orthoclase.
The crystals are large, broa.l. and fr.-sh. and show v.-ry little altera-
tion. Zonary banding is very characteristic of th.- plagi.>clase. and
individuals with a basic centre become slightly more aei.l toward
the outer bonier, Ortho.-lase is nni.-h le^s ai.nn.lant. .,nd i- wm-r-
ally slightly turbid from decomposition and the formatir.n of small

4
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fliiki - .4 luicM ihioiijilioiit tiiL' iT.\>tul.-. There is u iruquuiit inter-

growth of tlie orthoelasi' with nuartz, re-iultiiii!; in luieroijraphie

Btructure.

<iuartz is less aluiiidunt than ihe frldspars. It always has irregu-

lar outlines, mid oeours in interstices i.etween the other constituents,
beinjf the lii>t to t'..nn. It i- niwit\- clear, t're-h, and glassy, and
extinguishes sharply.

IForiiMcndc ulternatts with hiotite in being the nior ahnndant
ferro-niaKnosian mineral. In the main hody of the KramMiiorite it

13 in e.tcess of hiotite, but in the largo grano liorite dike th.; re-

verse is true. The hotnbietidi' is dark green, and ple.)ohroio. and
idi..ni..ri.hie toward the (luartz. feldspars, an.l hiotite. Hiotite is

dark brown, and also strongly pleochroic, ami fre(iuently shows a
rim of magnetite. It a|ipears in shreds and tlakes, which are
occasionally i)ent and aiten^d to chlorite.

<)t th" aec.'ssory minerals, titanite is nmt abundant, in ita

cliMi-aol,ri>tie weilg,->hap.'d feebly pleochroic crystals. Other
accessories are small grains and crystals of apatite, zircon, magne-
tite, and pyrite.

.\. eh.'uiieal analysis, by .\r. F. Connor, of a typical spjciiaou
showiny hiotite slightly in e.x.-.-- of horiiblen,le. give, the following
results:—

IV 1 1 .

Kh'O..

Mg(..
run..
Na.t).

K.n .

H.O-
H;< I -

Ti'ii...

I'u' .

M'un.
SrO..
BaO..

Cd l)i

i: !n

1 IK

.M)S

t-5l

.J12

J W
JO
I).")

I) .)*

ir

on
tr;\Cf"

O'U

99 77

Calculation of the norm of this rock, accordii'j to the method
of C'ro". ;.Idings. Pirs-on. and Wa-hington. give- the followina

centages:

—

per-
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'ln:xrty < 2'.' |..r c^nt
,

(lrtlii.,l,i».. .. 17 rii „

All.iti-
. 42:17 ,,

'.....'' *•"'
''4 '^alic.

Aiiurtliili'. .. i- Hi !«! „ '..'.... I

I>iop»i<ln.
. . . = ;f !iii ,,

Hyiurnthfiif i^ li r)7

l','"""'"' "»' ^'.;'
,
- 1.1 ;il K.n.i,-.

.M.i-,'ii>'titf . - 1 cj
A|iatit<> (1 ;tl „ .'....'

Sal _ f, '.U

K.h,
"

1
="»''"1I U.>s,lam..

(/ r, 1

K. ill i;7
""'i'-

(iiiiii.iiiai-.

Kit N„,o 1 75

CaO ~
1 -' '>'"'K-' I),.li:ulk^ilic.

K'J) I

iwl- 1 73
'^"'"^'"«- i),„.„i,,..

i ill' i-i«k, tlii-iTrori', is iikiTo>e.

From a thin .ortii,,. of the rook, thi. actual .niu.Tal .-CMpoMtion
was cktrr.nineil by tho Itosiwal metho 1. On a«:,mnt of the ilitli-
culty of Muickly separating orthoclase ,from plagioclase, because the
latter often sliows no aibite twinning', the two wore da«e I to-
gether, an.l onloulated as .otal feldspar. The result is as follows :-

'^'•''t'- = 12 111 pirctnt
rcl(ls|par. .. ;- 71 iki

liiii'iti-. ... 7 2.S ,,

HoriililtiiiiJH . 5 Ml „

It is possilik.. by cnnibinin^r the results obtaineil bv the Kosiu-,1
-Hethoil anil the ..heuiieal analysis, to n.ako a re-caleulation which
I'robably will ,ive us within „ne p.r i.i,,t the a-tual tnineral eonipoM-
tjon, „,.-lu.lu,g the iirthoclase and plagioeiase feldspars. liv ,,kin...
the analysts of a e,.n,n,on variety of biotite. «nd allotting „„,„,.hK,0 in this proportion to make up T.o* per cent of biotite. atid leav-
ing the remainder to ^o to form orthoclase. we iret the folbnvin.-
mode of the essential rnnstifnents :—

•Vl'llltz - 1., 01

liii.tit.. ;.;' ;. " '?;;;' ;;

Honiiiicniii' '. : ; ;„ '"

— ) '*U

Acenrfiinfr to the Uoseiibusch classitication of roeks, thi. roek is
a pranodiorite. but one belon.o-ing to the liasic end of the series, and
almost a quartz diorite.

91S3 -7
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*^""'I"""'' I' thi, rock with tin- <iiiiirly, diurite sliows a Very
cloRf rfliitiiuishiii lictwcuii tlieiii. In tin- .vuiiiipT jfruriodiorito there
i> II hli^lHi- iMTcntiip- (,( SiO, X„ (). „„.l K (). iUMl „ <-..rtv.| ,li„-
Vvrr i..Tccnt,.j.'e of Al,(), J-VO, imd MfiO. The .vou.ik.t rock
I- r-litihlly ninrc silic.M.us iin<l iilUiilinf. 1( loll,,u--, nUo. tliiit tlic

qiiurt/ nil. I .rtluiclii-i. ri' the iikhI.' iin lii-hiT.

Melamtiphum. ~Thr niiiumit v( luftiUiKirphism, eith.-r ngioiml
or contu.'t, iiii.lertroiic hy tlir jrriiiuxlieritc, is very liinitea indeed.
Iher. is a sli^l.t .heoi ipo-itieii and alteration visihle in the thin
sections of the feldspiir eoiistituonts. and a slight straining find
lending of tile l.iotite (lake-, hut. apart from tiiis, tlie r.iek is almost
l..rfeetly fri sh. As it is the latest larire igneous intrnsion iti the
di-trjet. and it is only cut hy Muall trachyte dike>, it lias siitTcred no
ei'iitact iiK taiiidiphism whatever.

sua (It HAi, ui;i.ATii)\s.

lidernal—'nw most interesting and evident feature of tl.e in-
ternal structure of the pranodiorite is that of differentiation, which
is cxhil.ited (.11 some of the outer hordors of the hatholith. While
the hody of the rock is remarkahly uniform throughout, and of a
normal character, there is frequently a marked change on its con-
lact- with the old,,- rock-. Fi-ure J is an actual section, of the
contact of the grano.liorite hatholith with the Sunnyside limestone,
r.nd the upper heds of the Hedtnp formation. This section is exposed
OK the northern side ,,f the Similkameen valley, and it is wholly un-
<-overed. e.vc .,,t for a few feet at the very hase, so that it can easily
he mapped and studied.

In passing upward from the normal granodiorit,. at the hase,
t..ua.-.l the contact of tii.. Sinniy.Mde lime-tone near tliL- western
end of the section, a change in the ehiira.Her of th; granodiorite
becomes apparent, at a di-taiic.. of ahmit Sn feet from the contact.
In other places ahuig this contact the change takes place at ."0 feet,
or even more. Here it is ..oti.vd that tlie dark minerals, horn-
Mende and hiotite. hceonie less ahundant. and gradually disappear,
until 1.-, feet away from the limestone none are visiMe in the rock.
The rock then becomes light pink in colour, and very feldspathie—
features which it preserves up to the contact. Within 2 feet of
the contact, a -light ci.ange in te.Nture takes place and the 'ock is
neticeahly more -iliccu-. Here a porplivritic structure is developed
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«Ill. plKm..r.v>t.s of .)m.rt/ ..,mI.,..|,|..,| i,. „ ,iM.-,n.in. ,| .p,,,,..! „ ,.,
vt P.nk.sh whit.. tVI.lspur. X,.„.er..u, Mnall ........ .,,,,1 Mri,,.^ r-'.,
c ...r wh.U. ,|unrt,. travrs.. th- ro..k iu ,hi. .,„.,. au.l hi„l,. r w,, ,„
the npophvM... Th,. n,.tu«l euntuct with th. li.no.to,.. ,h.,u- ,|., „t
-' n.rl,,., ,., „ ,,.,.,-,,,,|, „,,,(„. ,i„...^.r.i„..,| ro,.k. >„1-, |„u >„ ,,„,„,„,
< ';" 'li- 'litr-reMt ,.oM-titu.„fs ..un,i„t l,o i.l.ntiti...! I,v th.. ,n,. \l„„,
th.< is th.. ^harp fl....,n-e.ut li,... of -ont.u.t uith the ]i>n,.sto.n-. -h.v-
<"~ >"< I'l.ll.hliu uhiltrV.T of III,. t„,, ,.,„.k-.

Apnpli.v,,,
„| the. sau.f ..harac.t,..p m tlie Q.,nUu,t phasj ,.f th,.

>=na.<..l.ori„, uhi..h ,uv h.t,.,- ,hs,.,-il„.,l um,I,.., ,h,,. h-a.! of apht,.,.
'"'""•';:; "' '•'^ '*' -li'"""^ "' vario... p„i,.„ ,lo,„. th.. c -

ta,-t Jlu.„. an. also of a ii;.ht pink ..olour. an.l contai,. only ,w„

V"!;'"
•'•'-"""'"^

•'/. .M.i a.-i,l f,.|,Upar. Th,.y ,.x|,il,it vo.v
MM„ar c.hara,.tori.ti.3s to tho^u of th. oo.Ua.t .ou.. ua,u.|v. ,ho
'I' vol..,MM..,„ of a porph.vri.i,. stn.,.tur... within J f..cf .,f th,. ..o.,lar,
;>n.l u -oft co„,par.t «hite han.l at the innne.liat.. contact. ()„ follow-

.n^Y''-'' "I-Phy>,., o,.t au,i away fro.a th i,- .our.,.,,. th.T,. i. a
I'K.rk..,! t..>„K..K.y iu them to beomc more a>.,l ,uore ailic-ou., until
th.y ,„.,s into v..ry silic..o„. ,p,art. porpi.yn... Th-... ap..phv>,.,.
Ilk., the conta.t ,...n.., are out hy many small striu.'.rs ot white
'lUiirt/.

Thou^rh ch,.„,ieal a„M]y>is „f the r....ks of this ....nta.-t is la,.kinK
' >tu,|y o, t^h,. H,.l,| n.lations. whi,.), are always vvry w,.ll exp..,.V
^l...v,s that th,.r.. is a stroujr ten.leney in th.. Krano.iiorit,. t,. .litfcr-
-f-'t'' - It- «/'... eontaet to a r.K-k whi..i. i, n.ore silie..ous an.l

.1-1. .nore l..I,Ispa,h.... whil,. th.. fen.ie n,inerals ron.ain below in
'l;o un.htferentu,t..,l r„ek. This .lirtV.rentiation in.lieates an upv.a„ln<e ,.t Mlu.a, an,| the alkali> ,o form ,,„ar,.. an,| f.-M-par. an,i a-.nkmp or nnminin^ h.-hin,! of ,h,. iron. n,a>:n, >ia. au,l lin.e wln,.|,
t:.' t.. make up the f,.mie ..on-.titmuts.

I»itr. n.ntiation on s„eh a s..ale is n,„ exhihit,-,! on th,- ..onl;.,-, „f
'

"• W„. 4.HM-t. ,Iike „f „.an,„iion„. whi,.h r, lia.„nalK .,.,.„-.
.he .houMer of Xi,.k,.l IMat,. mountain. Tl:is aho ...mis our ap...
.I..VS..S ol aphte ]at..rally into th,. a.ljaeent ro,.ks. l,nt th..v are f, u er
"I >i.nubor ami sn.aller in si.... Th,. eonta.-ts with the ,p,artz rlto
-I '1- ,.ue si.l,.. an.1 th.. s..,iin„.nts of ,he Xi-k.-l Th,,., f„nnation „n

'" ""'^'- '"•-• ^''""- -l'-'l-'i"-l Iiu..s. an.l in th,. han.l ,, inen
t i-re appe to 1„. little if any ehan... in textur. o, po-iti f
'l-n-.no,lo...

'.
<n„l ....rtaiuly n,. ,l,.v,.l„pn,eut „f a e.mta,.t .„„,. of

. plit,..
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|;iii«,.t,. |,,r tli,. .|.\. |,.|.ifiiiit "I' ii \s\i\r it|>|jl|.' .•iiiiii.-i /.iiir in till-

ittn: vii>u, iiikI nil I htiiT liiek iil' it in tho otlii'r, ari- nlitiiiiio.l fri>iii u

stii.l- III thr I'uriii ol till' itfiu'.HM limly iiiiil Iih uniliTttruiiii'l I'xfi'ii-

I'"'- III ill' III-"' "I tli.- mMiiM,li.,iii,. ilik,., il i< till' liiti'iiil i'.iiitin't

uliiili ;. rmw -I'll, lor th.' 'liki- -tiiml-i vortii'iill.v ami tln' rmif lint

I'll! I r -l..| ;n'.l\ ril<' rnnlll.t fXpn-iil in lllr Si 111 i Ikuillci'll Vlllll'.V.

I'll til" iitliiT li.in.j. i-. u roiii' ''.iiita'-t. Sot only ii til' I'onta'^t in

till' Siiriil|,;iriu( 11 v^illr\ ^ilmo-t li"ii/iiiitiil t'ur niiirl.v II llijio, UM kIhiuii

111 lllr -.cli.ill. lull, uiiiii II idlii, . 1,, (III IIMIl'Mr^r Ulll"y i.f 'I'wi-nlV-

iiiilc crick, it turn- 'liiv.il. ^1 riulit aii«li'-> aii'l is t'uniiil t'l run
iiliiio-i li.jri/"iit.ii'> ill ilii- .lir.'i'iimi |nr si'Vi'r.il liiiii 'ri'ils of fin-f,

until il i- I'l.wrr.l hv tin- «:rii\rl .|ipn-its <•( this slri'iiin. It' tlu' ii|i|i,-r

-iirliii'.', tlicril'iin . .f tli ^'ruiin Ii .ritK batliolitll Wi»r.t oipn'l, it

u •'1,1.1 |„, fouii'l 1. 1 I ' an iilin..-f flat, or at loa.tt not ^r.nitly tiltn I

I'l. 111'. Till' fiiriiniti"ii I'l till' ii|iliiii' / >, tlnrt'I'ori', on tin- alinoj-t

III'' ii|i|M r -iirfai'c nt' -.li.. I.iilli,.liili, (...iiM l.r rxphiiiir.! iiy a trappiinr

I'l. llii- Mirl'ai-i' l.y tli-. rnol ..l' s,..|iiiiriil-. ,,t' tho IikIiIit. mHi'iou*

ami iilknline portion^ i I' tin; marina lutort' it Miliilitinl. Some of this

'.Mj.iM tiii'l its wa\' hy iraok- ami li<>iiri'< into llio soiliiiMiit-i ot' tlii>

loot lo t'orni till- ii|i.ipliy-r. ; hut tlir lioavitT iiinii' niiiu'rals

Vfiimiii lilow. Lntcral frintact--, '•in h aii tlioM' I'xpo-cl in tli'' honh'p
III' till' lariro .liko. or ovm ulnro tlio contiicts of tho iiiaiii hatholith

stoi'i'i'ii. ilo not show till- aplitic hoi-.lor, hofiin^,. tli" liirht niini'rali

whii'ii con-tiliiti' llii- phii-i liavi. prchahly ri-rn hovoinl to tho roof.

A 'liiiiai'tori-tii' I'l iiti f tho ^rranoijiorito. in coiitra-it to tin?

"'Il'"'' 'f-'i "' rook- of iho ilistriot, it tho prPKi'iiec of iii;ui> .<niall

roiimioil or oval--hap..,l aroa- of ihirk ha-io niatorial. whirli ,it |ir.-t

sifiht appoar t" 1m' inolnsions; hat -iin'.. thoy ar.' < "ii iiirlor tlii>

niioro-oopo to conlain only oon-i itii'iiN \\liirli aro o-<i.|itiai to tho
urjiio.liorito. it i- nioro likily thai t!i,-o an.' nionly .lill'orontiati..ii

proilnot-i. aii'l ilno to tho soi.rn';;ation of tho foinio ininorals in pim'-

taiii aroas. Tlio-o -oirro-jation- aro \'i ry alniinlant. ami vary in i-izc

troiii 1 inoli lip to I inoh,.- in .liaimtor. 'I'lii-. liowoior. i- a fcatiiro

^' li'i'li ' iiinioii to iiiaii,\ ^ranltio rook-, imt oniy h-vi- hut ol-o.vlioro.

TIio pranoiliorito sliow.i littlo ovidpiicf' of haviiiL' umlfrRono
ornjronin 'isturham-o. ami oxhihitt no hniiiciation. rithir niioro-

sropically or in tho ti.lil. N'oithor hat it siilTor.rl a'ly faaltinir.

Small fi-surct. a fraotion of an inch in wi.ltli. whioh haw i.poonio

filk'il with (pKirt/ or foliUpar. rnd oontain nl?o .-onio -tilplnii,. mini ral.
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iiii'ii\ MiMNi. iir«rini r: i>iii i.ii-<>.iis p |

trii\fr>-i i( I'M r.wslicT.', uikI it|'|'"''f l'< r'l'tfOMit iM.)liui» .t.i h.- lu

tin- chillfil nifk, whifli wi,« -o.iii iillfd Nvitli iiuitirial I'liuiUiiiiiii ir

m

the fi".|ii,(i iiiiiuiiiii.

.loiiit pliirKs hav. I.c.n .|iv.'Io|..'.| in thr f'M'k. k(i tlnil it I n iik»

rciiililj in Imir niiiiii diriTtioii-'. Tlii'-i Imxc u iKiiriiiK "I' .>" TTi"

1»"
, i.n.l ]>'.>:,. ..nl.v tlu' lii«t ..(' «liicli Im-.ii-^ nin n liitidii t.. ih. ,lir..--

tii'ti iif the clriinKt-t fnictiirct in tlii- ri'(/ic.n.

hj-lertial. Tin- tjriinii.linriti' in kn^HTi to rut i vj-rv rork f<TiMiHi. n
ill the .li-lrici, . ,\.'.|.t till' innl.-it. .liki-, und tin •< iil. ,. , m i|„

Knin.MJinrit.'. It- .-nntiKt- iirr, n- u nil., will .xiM-nl. „, tl,;it ,,,.

ili'iilit run It rnt. rtnino.i ..(' it- ruiiiliom t.> ijif ntji. r ruck-. 'I'li. -i.

contm-t- lire k'l'n.Tiillv !tliup|.. .in.l ,|imv no ti'n.|i>nc.v to fr.iiMiti.in

fn.in nil.- r.K'k tu tli.' ntli.r. It- ruritii.t u itli tlic -...liiii,.|,t;ii\ r."k-
JH Wfll »lii.wii in II niitiinil -i-.tinn .ximi-v.I on tli.- iiurllimi -l.i|„. ,.|'

till' Siinilkiiin.'.'n vnlli.v, uikI in illii-triiti"! in tlu« iU' •.> mi iiiyiii«

illii-triiti,,n, KiK. J. Tin- -(•.tim, -|„,u- lli.' m .|im.iiliir> -ir.itii,

with til.' in(liii|t.,| ,|ir,t. ,,t ,|j,,ritr |„,rpli.\n .|i|i|,int.' Im iIm- ii,.|iIi

lit iiiijil.- ,,f 1',-, t.. .-ill
, iiihi trill, .iit.il l.\ ll„. .riiptiv.. uriin.lh.nl, ,

It in .litli.'ult ti. .-tinu.f tlir uiniHint ..f n.nt.i.'t iii,taiii..ri.lu-iu

tliiit hiH Imi-ii inihiccl in tlio-.' sodiiuiMitury r , 1. 1 . ||, -niii..

ijinritc, tnr wc knuw, Iruni i-onii.iiri-i.n. thiil , ,,t niii.i-

inorphi-in must iiave nirfuily licrn imliio'.l in .: '.m i ii-i,.ii

('( til.' diuritt-giilil.ro and it- aimpliv. -. Jt i- ,., ,, ,|,,,,

tlic (.'"•""o.ii.irito iini.st have had a jfreat iiilhi.no .i ^: ali..iit

tin rosnlt that ii.iu ohtains in tli.'-c -c.li ni,. ]• ,. ,
„.,.,[ l„,,v.

ii- in till' <-a-c ,'i th.i ijiuril.' aii.l [{alihr.. .'..iita.'ts. mat tli,. l.aii,|,d

-.•.lim.'iit-. uli.tli,.,- .|iiart/itt., lini..-t..n. . .^i- liitl-. .-Ii,,u nui.li ,i,.,,v

alt.rali.iii than tht- massivf liniestmii-. Jn tli,. r..ni:t;r. th. r.. :i,,|,. ai-
t.. Inivi. I.., II an introduction of silica, often in a cliaUvdoiii.- form,
aii.i whiili nia.v have (foiif t.. torni tli,' linif -ilioal, -, uluj,- i,, ih.-

hitt.r. th.-rc ha- inur.'ly h.vii a ..•rystiillization of calcit in'ir th,-

cvntact. without the foniiation of any liirio -ili.Mt,'.-.

.\ -lijilit iiiimralization aeconipanios tin; i.'ran.i,li.>rit.- on th. -e

-.-.liiii. iitary ...iitact-. hut it i- r.'hitivoly iii-iunili.-aiil. uh.'ii ..o-
l-arcd with that whioli aocoiiipaiiies th.' trahhro. or t-viii l',,- .ii.,rit.'

•'olltUCt.

The III. f:itii..rphi-iii in.liic.'.l in the iiia--iv.- ,li..riti' I'.iniiati.iii i-

V. ry slight ill. I. .•.!. Thi. otT.<.'t -.-.•im- t.. have 1., .'ii niu.'li trnat. r in

the .like form- nf th. .li..rito. whore thev ...•.•ur a- -lioit- in tli.' , li-

nuntary ro(>ks.

J5
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Coiripiiriii^:- the totiil iduniiiit ..f .•oiit:ict iiietiiniDfphisiii etfc'tiMl l,y

t!i- iirMi,„:li„rii,. uith tluit ,tf.,.t(.,l l,.v tl..' aiorit,-fr;il,l„-„ ,.,„-k-, «o
nir i,nn,fMliMt,.I,v strnrk with tl.o fi.ct that the iivtamorpldsiu ha..
!•' " "MU.-h -rrat.T ..„ t\u- iM.r.ler^ „f tlu' stocks of >;'al,l,ro an,l ,li,.riro

Jiihl thri, „p, physes ..Ins,, to th.w . stock-., tliaii it has l.,.en on t!ie

i'.i-ai,o,]iorit.' i-oiitM.'t. Tlii. is all tlio iimro straiif;,-. hocausc tli.' ma>s
iM, 'rraiio.lioi-ito i-- iMj.i.y times preatcr tlian that of nil tlie diorite-

eei.; 10 - ... k.s put togrth. r. .\„t ..nly i^o, Joit the rheniieal e..inpo-i-
tioi)

,
f -'.p frrano(li,.!lfe is so niiieh iinn^ acid than that of even the

!!!• -t ae;
, iihase of the .HoriteMrahhro, that we slioiiKl expert ereater

''""''' iHotiiiiH.rphiMii ill th ntaet of the foniirr than the latter.

The (litTereiiee is dii,. prnlmlily to jihysieal rather than elieniieal
factors. The fiel.i relations .<( tiie u-rano.lioriti> show that wr aetii-

nlly havo the ro,>f of a hatholith here exposed, and that the ennta.'t
weliow M'e is one whieli has ,.nly been exposed liy the deep ero<ion of
the Siniilkarnern valley. It is prohalile that hy the time the irrano-
diorite mafrnia in its npward e,,„rsc reaelird its present position it

! ad lost a t;.vat deal of !i,,it, and was slowly solidifyin- losing, at

_"" '' *•"" •
if' l"ovor to niotaiiiorph.we the overlyiier ro<-ks. That

it was also l„e„niin- viscns i-- shnwn l,y the small numlM.r of apo-
im.vses which it ^cnds oti' into th.^ -cdimctary rocks overlying it. In
the diorite^iraM.ro niiiirma. on the .aher hand, we only have the
lateral contacts, and the nia-ma inii-t have had cmnidi snp.Thoat to
penotrat,. upward^, much Invond the exposures which we now see,

and thcM- .v.ntact, ,„u~t have hccii cxpo-cd to greater heat than tlie

roof contacts of the hatlmlith. The diorite-ahliro ma^rnia also was
miicli more fluid, and ui-catrr llnidity would in<lieato greater heat,
or the presence of more water or mlneralizer.s. The ^rreater fluidity
is shown in the .-reat numl.er of its apophyses, the ease with whi.-h
they penetrate the sediments, the .listanccs which they travel, and
the uniformity of thickness of .,ny „nc apophysis over <rreat areas.
"Many of the-c apophyses are oidy a few inches thick, l.ut they
lier-ist. in spite of th ir thinness, for -reater distances than the
lari;est of the pran<i.ii.,rite apo,,hys,.s, ()„ the hyp..the-is, therefore,
of greater heat an.l tlnhiity. and the pr-senee of more almndant
niineraliz.Ts. it is pos.il,],. to account for the f.reater j.ow.r of nipta-
morphism of the dierile-L-ahhi-o re,.k< over tliat ef the n,.„nodiorite.

MODE OF olnolV.

The origin of tin n-anodeuite is auale^ous to tha' .jf the
rliorite-yahhro already de.crii.ed. and differs only in its i^reater

V^V^



in:i.i.i:\- mimm. ims riarr : ui.m-: i>i:i'()>rr- inr,

size. W'liil.- tli(^ ilinrite-aiililini rock has Immmi pmihrly .1. ,;:-

nated as oociirriiisr in stock-i. tho sniri-nliorttJ ii in>r.> .ijrpjnlv

descrilio.1 as a l.atliolitli. It' tlir aiii.Mint ol ^rraiio.liorit.- .-Ii.,-,vi, ,,u

the ppolofrical map ri'iircsiiited its tcital arcal fxtcnt, it c.ul.l hin-ily

he cnllpd i,y this naiiii'; hut it is known tn cover a fireat nianv -,ii-in>

miles of territory outside ih^' limits ol" the map. Its contaits and'

partieularly those seen in the valley of the Siniilkanieeu river— >h,.\v

tic nature of its irnii'licri. Plate XI -h,.ws tlic t;ranodinritc.> l\in-

at the hase of the hill with the older sedimentary roeks lyiiifr en tup

of it. and dippin- at an ainiie of l'.")
' into it. It is inipossihle t -

ccive from tin- K.ntaet tli this irrupli..n cmld have taken phuc
by any sim])]. pmoess ,,f injection, without leaving ahundaut evi-

dence of ireta'ral disorder in the sedirn:>nts above. Thoso rocks,

however, api)ear to he quite undisturhcd l>y this irruptieii, and ret^'in

the dip and strike which they had liefore. TiiL' irniptiou. therefore,

must have hcen -low an<l firadual in its action, ami tlii:, contact -c.'m-

to illustrate very well tli,' theory of nia^jniatic ^topln^ advanced l.y

Dr. R. A. ]»aly' and ' larrell- for hatholithic iutrii-iou-.

The contact shows tluit the pranodioritc lies underneath the sedi-

ments all alontr the slope of the valley, and passes around the
shoulder of the hill, and up into the \.illey of Twent\mile ere,!;.

A cross section of this would show that the upper surfac • of the

pranodiorite, on which the -edinients rest, is iihnost tlat. or dip-'

downward to the north at a very low ansle. \Ve have, therefore, the'

actual roof of a hatholith here exposed, an.l one tliat froze liefore it

veachc'l the surface. ;ind lias ,,nly since lieen e\p..-ed l.y ero-i,i!i.

From the t.-tal extent of this hatholith. hoth inside and outside the

district, and from its exposed contacts, w(» are almost justitlel in

supposing that it uufhTlies a great part of the rocks of the il,..llev

district at and below the level of the Similkameen river. The oreat

extent of this bo.ly 9ugge>ts replacement, rather than -imple iiij(>c-

tion, and its .lownward cularKcment i- -liown for some di^tauoe.

The internal r-tructure anil crystallization of the hatholith indicate

that it cooled before reaching the surfaco. iuel its contact has only

been laid bare by the erosion of the Similkameen valley.

Tt is not absolutely certain whether the lame dike of granodlorite

which extends from Kighteenmil.' creek aer--, fo Twenfymile creek

u

M.(liaiiir« ef Ia:nenii< Iiitni-inn. A. ,T. S \mI 'i; i, r
I'.S. (,(.,,!. Siirv.. I'lel'. !'m;,..|. X,,. :,;_ 19,17.

I''«-.
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lii..- ii >iinil;ir crij^in vv lint. Imt it i^ tli..uj;lit. I'roiii its foUcm iiij; one
I'f till' iiiiuu line- (pt ^vcilknl^-^ in tin- district, tliat its origin is more
ol tlif iiiituri' oi iin iiijtclicii iilontt tiiis line of weukut-ss. Tliis dil<6

'""""- 111'' -;iiiir Iin. ,'is ,.iir ,.( till' main rfui-li"s of 'I'wi-ntyniile

orcok. and wliilc no faultint; or displuocment is apparent in thu
Twcntyniilc vaiicA tiicri' i- x.iiio cvidcnoo of a sligiit displawment
in the part of tlir linr (p<m upicd by tlic dike. The eoueiusion drawa
from a study of this dike i> tliat the fraetnre was formed Ixfore the
I ruptinn of the tiranodinrili-, iiiid when tiiis event did iiappen. a

portion of llie mugnia was thrust into this line of weakness to form
tiie dike.

.\(a; AMI ( oiiHi:LAii(iN.

-^- in the ease <.f tlie diorite-yalihro eomple.x, only the
rilativc a;;e of the yraii. 'i,.ritr i- known with eertainty.

\\ I- know that it f..ll,,w- the (H.irite-f;ahiiro in point of time,

loit tiiere are no yoini'jiir rocks tiie at;e of which is detinitely known,
until \\e come to the ^hicial deposits. .Strneturiil features are again
the only fji-onnds <,n wliich any estimate of age can l>e hase(L These
are. hi.wever. generally of a nci;alivc character. Tlie rock has ap-
parently sntlered very little from orogvnic disturhanee. and in tlic thin
sections no straining. iTccciation. or grannlation is apparent, (ui.issic

structure is also entirely wanting. The fact that the dike-like mass
of this rock has he( n thrust into a jilane of dislocation suggests that
this itisloeatinn must have taken jdace prior to the intrusion of the
granodiorite. This di-locaiion and disturbance is referred to the
pcricd III ..ro'jiiiic >li-tui-l.;iiicc at tlu' ci.i-e ,,! th.- Laramie, and,
thereti.rc, tile graimdiorite irniption mu>t he at least post-Laramie
in age.

liathol.tliic intlu^ions (,f granite. grano<lioritc, and other igneous
\>'<k~ l;a\e Im en carefully -tiidied l,y Jir. I,'. .\. ] ),dy. on the Inter-
national Boumlary line, ahout l'(i miles to the south of this district,

and these are all united into one composite hntholith with a width of
tin miles.

1
Certain of the niemliers of this co„iposite hatholith have

l.en ivlVrivd l.y Dr. Daly t,. a p. rio,l later than th,' i..-t-I.aramie

deformation, and while they may he totally different in composition
to the granodiorite here de-cril.ed. it i-^ prohahle that tliey may he
referred to the same period of hatholithie intrusion.

' i;. -\. D.dy, liiiii. (I. ...;,

17. pp. .(Jii-.'tTil.
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DIKi; K'oi KS.

LinniJ,ophyres.—TU,- lamiiruph.vns „f the di-triet arr .lark. lii,o

to luediuin pniiiied rocks, t'ound only in ^nlidl dikes, which iirt- ran Iv

over .'! tVet in width. Thi-.v uri' .-(.niiK.Md e^.-entiiilly ,,i f,-!,!-,,,,,.

and idionioriihic er,\>tid- ..f hornblend.' ..r iuigite, with or witlu.ut :j

tinc-f.MMine<i gn.nnd-niiiv-. The trend ..f the dikes i^ not tiiiilori,,.

l.nt varic- tiinmyli an ai t' •:<»'. that i,- t.i say, fprin X T.". !•. tn

> 4.-.° K. They occupy tij;litly chi.-ed tisstires, and while .-onie ..r i|„„,

are kiiowp tn ..eetipy tanlt planes, dthers (ill siih-idiary fissures which
have a tendency to paralhlisni with the fault pianos. They are not
reniarkalde for tlnir persistence, either in e.Ntcnsion (jr in directii.ii.

On aceomit of their snuill size, and the readiness with which
they (leconiiios( they an- not eonspiciinus in the topofrraphy. rome
are found in the nnderf;r(.und mine workiiifrs which are ci.ncealed on
the Mirface hy drift. The niajnritiV „( these dik( s were found to the
east and northeast ..f Climax hint!', and all within a radius of (hree-

qiuirti-rs of a mile. They are iiioMly found euttiim- the s.Mimentary
rocks. A few were found euttintr the ual.l.r.. and diorite >toek<, hut
none are intrusive into the frratexliorite.

Tlie laiuprophyre- >lir,w .•..iHideralde variati,)u in ni.-ascopic
appearaii.M.. A eouuru.u type is a fine and ev<-n-j;faine,l rock, show-
ing ahundant crystal- of feldspar, and either horuMende nr pyroxene.
Ill other speeiuieu-, l„,ili the ferro-uiayiii-i.iu minerals and the feld-
-piii- show a deeid.'d porphyritie Mnietmv, which is nio-^t marked in
th( hornl.lende-liearing rock. In tiH>e the uroun.l-iuass is very +^ne
and almost aphanitic.

The microscope shows the^. huni-rophyre.. to i„lon<;' to tw,, di.tinet
types—a kersantite and ;• eaiii),touite. on,- in whieh hornhleude auj
Motite a-e the ,!,):niuaut femie minerals, aul auothir in which
pyrox,-ne hoM. that po-ition. The e-M-ntial eou-.tituent^ of eaei, ,,f

thes,. t.vpes ai-c ,da,i;i,.clase, honihlende. and Idotite iu the one case.
and phifrioela-^,' and pyr<.xeue, with suhordiuat,- horiiblcii 1 and
hiotite. in the ,:lher ea-,.. Sonic ,.rthoe|aM. i- yeuerally present in
each of these types, and iu the foriee-,-, ,|uartz i< sometimes a suh-
ordinate constituent.

Plafrioclase is the most alMiudant constituent in all the rocks,
hoth as phenocry-ts, and in the irrouiid-ma-. Ii,.rnMende ,.r au-ite
is second in importance. The Motite when it is present is found
oidy rarely as phenoery-tN hut usually in the i;r,.und-nuiss in small
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flakes, when.' it is ri'hitivrlv iiliiiiidaiit. In ^eiHimi^ wlii'pj pvroxoiie

<^iM;urs, it tiikis tin- jiliiff of liuriililciide tn u very larLTo uxtriit. ami

the honililciH!(< litfoiiies iiuit'> sooon<lar,v in iiiiaiitity. 'I'lic; i)lanii)-'

fla«e. liornli'cnili', liiiil pyroxoiic show as a riilu, f,''i<jil cr.vstul form,

lliiiimli tlu' plaL'ioi-lii-c i< •t'ti-u iili^i'uri.'d liy -iiuill iiiclii>iniis i,r

liy altcratinii. As acccssury iiiiiicral-', mai;i";titi! am' titaiiit') aro

iiluiiKiaiit ill all soctions. ami <iuart7. in only a few. Socomlary

iiiiiierals arc chlorite. riiLlotc, and oali'ite, thi; first Wiuff vi'ry

nlniiidaiit in tlu' ausite '

'uriiii; varietios. Tlu toxtur.; in both

la rsiiiilili- and caniptc'iiitr- inifjht Ic cither ]ior|ihyritii' or iiaiiidiu-

iiiorphip.

The plafrioelase crystals are inodiinii hasi(!, ami show no zonal

^tiuetnre as in the jilutonii' mrk-. Alluti- twinninu' is nnt very cnni-

nion, or iIm' it is olisciii-ed hy the formation of secondary niiiierals.

Twinuin;; after the Carlsliad law, however, is very common. The
lii'/nldemle ef the ker-antite-^ i^ dark to liL;ht f;reen, and not ^tronuly

Ipleuchroic. It is nsnally 'iuit. fre-li. Imf sometimes i/oes over to

epidnte or shows a tendency t'l alter ti> chlorite. Thi> pvroxi'tie has

the tyi'ical aunite hahit. forming; tahular <Ty-.tals »( very pale nTcen

cidenr, similar tn the plutunie variety found in tin." nahhro. It is

very resistant t.) weatherinj;-, and rarely goes to hornldendc;, tlioneh

ne-i'e ei'ien tci chieriie. In llie typical camptonites, <'hlorite is ver.v

alinndant. ami, with - mo calcite that cccurs with it, i- the result

of alteration. It apjicars as a pale giceti -.i.-'e'ral, generally is.ptiupic

'1 c'hara<'ter. and of lnw index of refractii>n. It le-^i often has a weak

<lonlil(> refraction, and is then >eeu to be made up of a feked mass of

intcrgrown tihrcs. The intiinate intergrowth of those ribres probably

: e<-,iunts f(ir it- anenalen-i i-etrnpism. I'aleite is aNo associated

with the chlorite as a secondary mineral. Titanite is very abundant,

mcri' -;i in the eampt'inite- than the ker-antitc. and is always

associated with the pyroxene in small \vedj^e-5hap.3d faintly pleo-

chroic crystals.

In ^:i;e. the la]ii|)rc]]ii\ re- fcljcw. a|)pa:ently at a short interval,

the iiitrusieii of the stocks of diorite and gabbro. but they are not

t'onud iritru-ive into the graiiodierite.

Keratophyre.—Cvrtiiin rare dike rocks, always referred to in the

field Iiy the name of (juartz porphyries, are better de-i<;jnated by the

more restricted name kcratophyr.>. a rock intermediate between the

pori)hyries and por!ili> rites. These rocks also have affinities to t'le
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tnirliNtes, l,ut ,in' .lMaI•tz•l,,:^rill^^ In tlio han.l spoeiir,, n. li,, ,.,„.,j

i- .l;n-k. tiii,-«rainc.|, ;,,„| ,|,.,,.,., ,in.| nt' a ^liylitly inirpliv ,i, i,. ..,.,,,,1

tuiv, .^howiuff phonocrysts of glassy (luartz a.vl twiii"..,l i\.|,U,,,r

fiMlM.,l,l,.,i in a ,h,rk aii.l aliim-t Kln>-y !rro,i,i,l-.na-. Th<. 1„ -t l.„.>wu
l-rality uh.r.' tl.i. rncU urs is in tl.fi Ni,.k.l Plate n>iiM., ul„.,v it

i-^ f.MHKl as a ,lik.. t lu li hot ui,l,-, iyin.r to tla- ,nutli ai,.i u,-t
of tho main ofL' b.i^ly, and fonninif its l).Miu.liiri.M on llvM.' -i 1...

It has n.i mufnvMity ,.( strike, but in the ivhovo hx-ality it M.e,„s i,'

nirve iihout so as tn fortu th.' are of a .iiiadranr.

rn.lor the niiero-eope. the rock is soen to 1).> mail,, up ahuost
-ntlivly of fej.Npar, l,oth a., phenun-ysts and in the i;i'oun.l-niass,'

Its structure ig iiorphyiitic, an<] the prevailiin; iihcnueryst is an aci.l-

j>laj;ioclasc. whieh cannot he 'leterniine.l more speeiiioally. J.arijo,

clear, slassy pluMioerysf.. of quart/, are al-o present, hut are n.ueh U-l
nl)iin(lant than tlio feldspar, aiul these invariahly show roundel an.i
corroded .mtlines with einhaymerifs of tho t.round-niass in them.'
The fixture of the i.-rotnid-ma.ss i, v.ry fine, though ery>tnlline. tho
iiKli-.iduals h. insr very irn.'iiular in ..utlineand interf:rown with eaeli
other. Tlie e.,n>titi:eiits .,f the j;r. -un l-iria.-s are lamely foM-par-.
all nntwiiined. and of an apparently alkaline variety, .siou.e quartz
1- :il-o present in the -round-ma-s. and a ferro-mairne-ian mineral
uhich is prohahly h,,rnMende. Aeee.-sories. in the form ,if sulphides,
iire sparinjrly pros,.>i, |,,it on aoeount of th.- pr.ximitv t.) th oro
1 odies may he of •ndary origin.

I he a^o of the i... i, deterininaldo only within wide limits. It
is kn<iwn to ent th.- Palaeozoic .sediments, ar.d the in.rusive sheets
and ajiophyses from the rli,,rite and iral.hro stoeks. On the other
hand, it is cut hy the ande-ite dike, which are the youn-.>-^t roeks
ill tiio district. Its relation to the 'Jfran > lioritj hatholith is i,n-

kiioun. From its general character and :i|.pearance it is i.r..li.ddy

older than the srnnodiorite. and initil further evidence i, ,,i,t;iiii,.d

i-^ tentatively r<ferred to the period following the irruption of the
stocks of diorite and jralihro.

.1/)';/,. ,;,(,/ I!J,iioi;h:~~J\u. apliti>- are dik. - or apo|,liy-,- i;,.u. ti-

cally connected with the srar.ndiorite hatholith. and h.-ivim; a ji t-

idiyritic structure, witli phenoerysts of quartz ,>nd feldspar eml.edd,>d
in a fine-grained acid matrix. With these are associated some -hyn-

lite dikes, for hotli >ire ihoudit to he morlitieations of the -^ame
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Knitiodiiii-itc iiiiiKrria. uri'l ri-t'ern-.l to tln' saiiii.' neinTiil i;o.)liii,'ii'al

a>.'(.

'1 lie iiplit<'-i ari' iii-iil.v ri 0"^'iiiz<'il liy tlnir li^'lit iiiiiki^h (viloiir,

niid tluir lrci|ii(iill.v sihcUImI nr ]Mir|ili.\ rilic a|il"i""ain"'. Tlicy Imve

iKil iHiy imirlicd iiiiilinnitv ct .-trilif it -i . ;iiicl aro ycinrally fcuiml

ut no frnal ilistaiicf fruiii tin- eil^r.' of tli^' «raiic) li.-irit ^ l)atholitli.

To tlii> oa<t of tile stain|> mill *'V<Tal of tlk-si! iiitrii-tioiH can bo

trac't'cl (linctly from tlw uiMm"lioritc. ruii-iiiin- off as tDiijfUos into

the overlying scilimeiils. In tluM- riin'is they uri- not of jircat loii(^tli,

iinil (jniukly liiminisli in -izo ami piu(;U out. Others of the same

rharactir an' noliil ju cnMnixioii uilli tin- <lil\c liiso ma-^s of jtrano-

liioi-itr (•ro--inK till' gravity trani-lim- aliovc Central -tation.

l'inki>li rhyolitc iliki'~. »lio\viii«- no ••ry>talliin! texture to the

unai<leil eyi'. are fonml oti the Stiiinvinder hill, and on the Kiiifrston

mineral claim. 'j'lK-e have a ;;cneral north and r^outli trend, and

are more |ier>i>tent in di^tanee th.in the a|)lite<. They cut all the

iock> of tliis di-triet. ^edimentarv and if.'ueous, exceiit tho r.ndesite

dikes.

The .Tidite is a redditih or piidiiiih rook, having- a apcckled appear-

anee. which cannot he confuted witli any other ,-(n.k in the di-trict.

It contain^ ery-t:d> of (|uart/. and feldspar, an.l -i.imijtimi'-i mica

'mliedded in n tiue-yraiued eriumd-ma-- that i^ aiiuo^t or (piitc

apnanitic. I ader the microscope the doniinaiit pheuoc'v.'its are

found to he fclils]iar. hoth orthochis<- and plariochise, with quartz.

th(> hitter showiiif:- the characteristic corroded outlines. Mueli les.^

.nl'undant arc crystals of mica in large indivicJuaU. Mica, however,

is absent in miiny of the a|ilites. and the only phcnocrysts ai-e these

<|Uartz and feldspar. The j;Tound-niass is jrenerally a minutely

crj-stalline a^frreiratc of quartz and untwinned fiddspar. which is,

however. (|uite di>tini't in eharactir from the yround-ma-s uf the

dikes of rliyf lite.

In the rhyolite dikes, v.liilc the texture is somewhat similar to

the aplites. the iiheuocrysts are much less ahuudaut. Liki.' the

aplites, how(-ver. the phenocrysts are (piartz. erthoclase. and idagio-

I la-e. Tlicse are emhedded in a very tiiie-yraincd acid ground-mass,

the components of which cannot he accurately determined. There

is a pronounced fluxion structure to the rock mass, which is

.'iccentmitcil hy the prcs, ii,.|' nf a dark opaijue sulistance. which

is arranged in rudely parallel lines. The ground-mass also shows
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I'liqili iitl.v l.nxr -li;i.i..u\ civ-ul-, ulcicli II ii.|r|- iT. .--. .1 ii:.'..U -i\,

II patchy Wiiv.v iMinct iuti, 'l\i,-~,' uiv tli..iiulil to l.c tli.- p, ili ..f ;;

ili'v iti-itiiMtlciii ..t A uNi-^y urciiiiiil-iii;i-j. Mini tlii-. in i-,i,ijiiiM-ii,.,i \. ;,;,

llif tliixicii ^trlll•nll•l. •.oi'iiirt I'liiiuuli ti) jii-tify tlie i'l,Ls-.iii.Mtii,ii ,ii'

tlic i-'.i-lv a- a r\[\ ulitLV

'1 lie afiliti, aii'l I'liynlitc- nrr clnsdy ((Jiiiirctfil witli tin' iiitni-i.i,

III till- «Tano,li,,i-itc. ami in tin- casD of tli'- a|ilitLH arc- sen ri i.,\

dimply apc.|ili>>,.- oriKiiialiiii;- in tin.' «ra.i.i.li.n-iti' aii.l p'li.'rra' ii.-

'Ii'' I'Mci' i-nrk- a. ilikr> whirh ij,, nut pir-i>t vrry lar. 'V\i,\ ar.
,

lliililiirc. ciiiitriiipi'l-aiii'iiii- uilh ihf ;;ralin(|ini-it<'.

Aht/cxite.f.- Thi' amlcMtrB arc li^ht t^ ilark uruun vh'U<. jri'ii-iMlly

uf Very line tjraiii. <>r mily -liu'litly porpiiyritii;, .KX-iirriii;,' in diki-i

111. t.i ^ t'rct ill wi.ltli. TliL'y aiv very -.jtt r.M'k~, au.l wltrf' . \-

p"-.-.| arc i.cii.l a- ccci,|iyiiic- .lcprc>-.inn> rather than I'criiiinu- ril;^.-.

'riic>' ari' niiic'h iiidru pi.-r>i-ti)it tiiaii any ot' the otiicr ihki-. aipi arc

ill'" iMMi-i iwiitcvin ill -Irikc. Tlii- mkc varic- .i|il,\ I r ah.-iit N
III W til X ."i !•; am! i- let iictii-cahly ilcrniaMc with any i,i' ihi'

gnat t'aiilt phiiic-.

'Ilioo (likes lire not ahiimlaiit, Imt arc t'oiiinl hutli in the Sniiiiy-

j-i'le ami Nickel I'latc mines. euttiiiK the en; hmlii'-, aid ucre netcl

al-e :it I'.raiMiau- cafinii, ami to the .a-.! nt' the llal,\- Ucluctieu

Coiiipaiiy's stamp mill. I'liey cut all tli.' recks of th.' ili-trict, h..th

i'ziicoii> an. I M'llinicntary, witiioiit any e.\cc|,tien.

Ill tlie hail. I sp.cimcns. these rocks arc TiLrht to .lark i,'r.>.M in

eohmr. 'I'h.y oeca-ioiially slicjw a i)orpliyritic struedire. hut more
often consist of small tine needles of lilaek horiiMcmle ami irli-.i.-n-

ini;' lath- of IcM-jiar, cl.,-cly eompa.-td top-thcr. aiel wiih ,i tcii-

lieiiey to parallel arraiiL:emcnt. The i; r..iin(l-nKi-- i- aphaiiilic, aiel

C|nite imletcrniinate.

1 mlcr the n.iero^crii.e, they arc .-ci ii to eoii.-i-t c~>ciiiially (.f t\\o

< eii-titiicnt~ t'cM-piir an. I hornhlcnile. Tlic-c lu.i cn-t i! iient-

occasioiially ocnr a- ]ihe -rv^ts in a fjrolind-nias- of th.- -anic

fonipoiKuts 'Ihe feldspars are lon>r and lath-shaped, and arc iilaKio-

cla?e of the varic ty nndesine or oligoelaso. They t^hdw only a litt!.»

variation in >ize. ami the lar;;er ones are only O-.'! of a inilliim.'tre in

length. The hornhh^ndes are not so ahuiidant as tin; feldspars, and
vhen they (.eenr in pheiioery-ts are tienorally muph .nlteri'd. Thoe
two constituents are, as a rule, arranged with their lonir axe> rongh'y

paralld to each other, and have a marked traehytie structure. .Vu;;-

1
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lie 1- -niriitiiiH - iiliiiiiihint ill -iimII Kfiii'i-. I'Ht tluTi' i^ ufvcr iiiiy

biotitc. 'J'itniiiti' is an iilimi(Liiit necessary eoiistitueiit, ninl tliera

18 ofU'li much niiiKiit tite.

'1 lie (!ri'iiiii|-inii-s is li'iloer.s-tnllitie, Init ueeaj-iniuili.v >liuws .-(iiiio

tflii^-v residue. It IS L'oiiipjsod <if KiuuU fuld«par lutlu and smHil

jtret'ii horiiliiriKJeii. 'J lie i'lildsiiur-. ulimv some (U'eoinixjsition. AuKito
is riUi

, Mild when preNiit (luiti' liiiiiltered. The horiihlende show- a

Kreiit deal of ultiTutiun to chloritf. partii-ulurly in the phoilocr.vst*.

Ciileite iiiid epiildte aro also coiiiiiKiii as secondary products.

In H(.'e, the aiuK>ites are the youngest consolidated rocks in the

district. They arc known to cut the I'ulu'o/oic .sedimentary roCKs,

OS well as the diorit" ui'd galjiiro stocks and the grniioiliorite. The.v

are, therefore, at least Tertiary in a^e. and may be connected with

the extrusive lava flow- of middle or later Tertiary aj."e, which have

such a wide distriljutioii in neitfliiiourintr portions of '.ho Sieiilkii-

nieeii district.

SI IMM'i; |ii;i'()SITS.

'I he only rocks in the llcdliy map younger than the sedimentary

rocks of the Cache C-eck group, and the itfiiooas rooks already

descrihed, arc the uncon.-olidated glncial and stream dejiosits. These
are not of any economic imp(irtanc>e, and consequently have not been
closely studied. The stream deiiosits onl,\ are of sufficient iinport-

ane<> and extent to he mapped and outlined by a separate colour on
tin- getilojjical sheet.

<ilii<i'il y^(7y'-.y(V.s'.--Tlie fenmr exi-tde'e of a ('( rdiUer.in ice

sheet, covering the whole of the Siiiiilkameen district, preceded and
followed by valley glaciers, has fre(iuentiy been referred to. Evidence
of the presence of this glacial ice is iire.-erved to us in the broad U-
sliaped valley (pf the Similkamecn river, and also in the depo-its

left behind on the plateau on the retreat of the ice. These deposits

are of limited extent, and not well defined, so that it would be im-

possible, or very difficult to map them. They consist cf glacial

debris, quite unassorted, and lying as a thin mantl; over a gnat
part of the map. Large granite boulders brought down by the ico

from the granite areas to the north are scattered otor tlv; whole
area, and up to the highest point in it.

Sfri-iiiii 7>*7'«,sf7.v.~Tlie stream ilepiMt- are easily di-tinmii^lie'l

from the other drift deposits, though occisinnally at the base of



.oi.:x,i.

1

'•lis.-, |,. 110





Hi I'l I > Ml MM, til^l l.li 1 : .i|;l |.| I'.i-i ! Ill

til. .|.-||.,T -I'l.,- th.v iiiirn.' uitii. ,.!• HIT ,-.,y,-r,:\ l,> IJir t.,; ,. ;,-,„,

til. I'litF-, III il., Siiiiilkimi. Ill Mill.y tin \ Idnii a hnia.! I.iii.l „|.,.iit

:i,iMKi IWt iicro-«, iiiul of uiikii..«tL liut iToLiilily ^r,',a ,1. |.ili It 1,,,4

l.iill rnll^;lli^ . -tilllllllMl. |,y I.r..j. rtillK til.- ^j.Jif nl tiir > ''
.j ,,

• "lir.ith til.. -In mil .I.-.., -it., l|,„t th.. Ihirkli. .- nf III,.-, il, li, „,,.|.|i,.

of tlif viill.y tiiust !.. lit l.a^t .'tiHi f,.rt. This j-mmw „ ti.fal nin. unt ..f

iilliniiil .liiMiMt- <|iiiti t of |)n.iH,rtl..ii (.. tli.. |.r.'H.iit xiz.. ,,i tl„.

Btnaiii. Thi, fa.'t in. Mr, it. - ii i,.riii. r (..i-i..,l ,,f riipi,! .Lmli-Ii ion, i-,

11 \all.\ .|..'i"r tliiiii till' pr.'.i lit ,,|i,., |,v „ str.-am uv.'r|..a.|. .1 uiil,

ilil'riM. mill >rr<nt.>r than th.- iir.'scnf one Thi-. piriinl l,..!oti,r-< t« n

tiiiH' iiiiiii.Mliiitrly foliouiiiir tli>> ntn-at of th- Kluoiors, whmi tlir

stri-aiii \Mi- 111. 1. II with p-ln.inl .Irhri-. .\l a later stnp' iti itx hi ory,
thr Mrcaiii licpiui t.i cut .|..uii into th.' jfniv.-K i.n-viiiii-ly .Icpo-ito.l

hy it-. If. ami miiii.T.iiis l,.ii.-ii,.^ wire I"..umi1, whi.'li mark !<uccos-<iv.>

-t^.f... il, thi- i.r.Mos. On the wi^t >i.li' ,,f the mouth of Twent.v-
iiiii. cr.i'k alni.,-t a ilo/.n su,-!, l„-m.h,.< ,.,,,1 | .uihimI. ,a.'h ri-im;
.lily I, f.w fr.'t 'li^'Ji.T thiiii th.' lowcT ..II,.. Th.- hiu'h.-tt of th, •.

hmchi'-^ at n.'.ljiy Man. Is iit an ticvation of al.out l.TlH) foot iihovc

Mii-lovoi. uliiio tho pr.-oiit level of the Hiiter in thf river is al.out
l.-'fiM feet, or Mil feet |.e|..«.

These lienehe- are made up of well ruuiuie.l hoiiKiors of lar^'o
.•i/e, lyiiiK' iiii.ler 11I...11I .; Inehe- .,f liMht .,,l,,i,r,.l >aii,ly .-.,i|.

.\--'".

eiiite.l \vith III,-,, trniv.ls are I., ,1- ,,f aliiiosi v.liil,. liiK-vrailie.l
silt, which proha!.ly ruprusoiit itutiouary ooii litiom fop a short
time, or .lepo.-itioii in the (lui.t wuturs of a lake. On the banks uf
Tw,.iit,Miiilc i-n.k. t,. th,. iMirlheast of th,- t,,\M,. a secti,.|i ,,f tl,,..,.

^lream depo-it-, 4ti f( et in thickness, is exposed in a cliff. {.•.<,.,. I'l,if,.

X !![.»• The upper l,e,l- „f this elitf. which U jiHt h-io^v tl,,-

l.TiHi ft. eontoiir line, are ina.l,- up of angular as well „- r,.iin,l, ,1

'ioiililers, shouinjr some .vi.lenco of stratification. These are iiit.r-

f^tratitled with beds of finer inateriul, almost sand, and ipiitc ,lisliii. t

1roin the 1„.,|- ,,f ,.,,ar-er mat, rial. Jie|..w thi- aiv „l t Hi iii..|i,.,

'
.^' ^"i-' "'''<< s.ilt. \^liich has an .ievaliou of l.iW,, f,.,.,

al.ove sca-levd. rmleriii.ath this sih l.e.l are l.,.,|, ,,f >,iu,l aii-l

t-'nivcl, similar to those al.ovc. More oxtensivo d'spo^it-t of whito
-ilt wire ii,,t..,l ill the upper portion of Twentyniile creek, l.ut out-
side the map. Tlie-e were at an elcvntir.ii a-iproxiinately nieasure.l l,y

oneroid of ,^(HM. fed al.ovo se„-|evel. This is somewhat hijrher than
similiir d..|.osit- of this kin.I luentioncl l.y Dawson, hut they arc ,,r,,-

i
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'•'tl'K I.! ;l Ilk, nriliil'. IMIImI^. ! |" - i ( in|| ill ill.' ,|l|ii| ViltlT^ ! il

l.iki 'liiriiiL' . r lilt, r i
• hii.il rrtri'iit i<< the nhicirr t'r.mi tliin ri'sjioii.

>Ti;i 1 II i; \i. Ill iir.iitiV.

'I'Ik' cJiir.Tirit Kiiiil- I.I -inii'l iii'i- «liMuii ill till' r.M'U- .t' lli>' .;i..ii

llM-lu.|i' fiiiiit". I'dMh. ti«-:iri-. ;nii| jiiilit-. Thii iiimt iiiiportttut ot'

tiir-r iiri' l.ijiU :iiii| t;iii!i-. '! ill' nc'liiiil li.l(U >i'i'ii tin- ut' -iiuill liiiu'ii-

-ii.ii-. I'lii il i-. |.ili,A,.| I'lji ilii uhiil.- -i'tIi-* iif fli'ilitiu'ular.v r.icks

ri |irr-iiiiri| ill til.' Miiip I- iiiiT'lv till' «i rii limli of a uri'iit iiiiti-

I'liiic. uliii-" I'ji-ifrii liiiili i- to 111' I'imu I (1)1 th» i'HHt>ra <il » uf

I .i_ hit. Iiliill. cliil. ,111. 1 «l|i..i- .ri«l lui- I.I 111 l:|li;rl> rl'...i..| ir.-,iy

<ir tniiii'iili'.l li> itii. .'11- iiilni-i.itii. 'I'lu' L'ciiirul -trikc nl' all tlir-i'

loliN !( ill :i ii.ii-iIi.tK' .lir. .'ti.iii. {''aiilt-. ;ir.' ii.it as iiiiiiit.mis u-»

iiiinlit 111- i\|iiMliil t'r.iM. 'Ill' iniiiilii • III' iuiii'.iii' iiitru-i.iiii, iin.j .iiily

11 11'"' III till'-.' Ikim' I..' '!i r ' ^iii/ii' 1 ill till li^lil, :iii I iilipp.jl.

I iiili.iiliti .ll\ iiiaii.\ nil. II- Ml-, uliirli h.ivi' imt ln-i'ti .ji'l.-i-tHil. N'.i

liiiiliiniiity 111' ilii-i-i'ti.iii li.i> i.i-i-ii i-i-i'.ii.'iii/-.l ill til- -trik.' <>( llwM

fault''. lli(ili^;li till- main laiilt- nl' tiii- rt;;l..ii. mi »liii-li tli.- ili ii-rliijii

<.l '{'.M iityiinir i-rirk I" - .m. r\liiit i|i pi ii.l-, haM- ,i ^tiiku nl' X
:;n-

I-; ami ..f \' :' W.

'I'lii-i-i' i- a t:i iii-ral uiMt'..riiiity ..l' ilip t.. llif ui-^i <i|' nil tin- soili-

nii'iitii-y ri.i-k- in tin- r. i;i..ii 'i'lii-, a> l.i't'uri- stall-. 1. i- a fai't wliirli

i- aSM-i'iat'.i "illi till' i.li-,, that ail til'- ro '-is i i.-i'i'ly ri'pri's-iit i)iii.>

ii-i i' '! .1 'J
' Il iiil i. :'.. Slarliir-' ..I ll|.- o.i--I.rii .iIlh-.I tin- -li,-. ;.

ihi' ilip-^ ari- \. ry liit;ii. ami nt'ti'ii vni-i:.'il. ari'l if li'i^f oii-itivarl

iiiiii--, it. till--,- ilip, ui-ailiiall l!atli-n i.ut. until .a, tin- i-a-ti ni >l.ipi'

i.r till- XJ.-ki-i I'kiti- III' iiiit.iin til. \ .ii-i- ..hU al.i.'it l,"i to tlii'

wi'st. I-'artlii-r la-twar.l tlii-y alipcar to -lip in tlii- itli.-r iliri'.'tiuli

(iltii>;i-tlit'r. 'I'll.- iii-i(.'iiial i-rc-t of tlii-^ aniirliiu- \mis pi-.iliahjy ovci-

l''.-' I'l'l 1. 1
|-!ii:lili riilllili- rn-rk, ami tin- -.-na l-ai trrll.l .!" it- M>.i-

iilx.nt north ami smitli. 'I'lii^ i^ the p-m-ral tn-ml of tin- f )kanairuii

i-aii'^i- lit iiii.iinlaiii-^. tlnumli tln-n- i- im i;i-m-tli- i-i.iiiii-xiiin li.twi-t'n

till' tun. 'I'lii- anticlinal ful.i wa-i iirniliic--il liiii-iiif,' the fir.-'t kn.jwii

ili-forniati..!i i-f the ri-uioii. ami luiif;- ln-f.-i-o the TliiM-i-m- uplift wliich

proiliipp.l thr Okiitiairaii moiiiitaiiis. Tin- coniiin -^-livi' fnrci--. liow-

< ver. to which the uplift wa-^ ihio in Imth casei, wen? cxort.'il in a

ironcral i-a-t ami \v,-t ilii-i-rtinii. in i-.nifoniiity with tin ..tlicr irri-iii

inoveiiifiit^ of thi' runlillnran reirion.
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A|...rt fn. u tl.U ,„.,],„• t„l,l. il„r- .r^ ,ui„v I„M, ,

"''''• "" "' •"'"'•I' "•'• "..I -., rl,.„rlv „|- ,1,,. ,,,i.fiu ,r t1(M Th.'s.. an. l-.^t ,.xhil,iro,| i„ tl,,. ^i|io„„„H .,.i.l

t-rt,.,„. „C th.. s.n.M. ,,n,| ..r- s.vu in IJ -.It.,,, ^ul.-U, iu
'""""• "'"' '" •!" '' I »ln|M.,| „ Ml.nn. All ..( ,|„ .,

••insvly coiMprrss,..]. ah.l »u,u,- i.r.' fault..,! „I.m,u' tlw uxU
<'Iin.. Th.' Mia^Mv,. Ii„„ .(,„„. „„.iMl,,r, aMo.M.it.sl with .

«•..!,. :„„1 ni,.Mllr,T..hs l,oN luiv,. n.,t. i.,r .on,,. ,,.,>„„. 1„.,..

l,.v tli..Mi. lun-,-. «,„l tl,..v i„vseiT.. fh.'ir unif.,p„iitv „f ,|i,, .,

"',
|l"-;"- "- :'X'^ Ml tl,,.-,. „m„.r „,|,U ,.,„„•„„,. ,„ ., .,.„..,.,! .

witli the iixis ,.| th,. „,„;„ iiiitifliii,..

<"ti,prr-h,. ,i,.,.-,L,, at riji.l atiifl..^ t. tli.^j li.uv pn. lu •
I n

second ffv„up „f ,nM,.,r f„!,|. .„„si,ti„:t ol l.,-,v antieli,.,.H a,..| ,^u-
'Ihi.m. «,th ,.,,-t MM,| v,,.,| av..s. a.,. I i„ th, ... th.. tna^-iv,- ll,,.,-!,.,,,.

W<U an. ii.v,,lv,.,l. ;,. u,.l| „, ,|„. ,„li,,ini,i,. -,li ,,„ | ar. , II;,,.. .....

1.0,1... <',u,.pr,.-<io., in thi. .lin...ti,„ h.s h..,.,i wry „„|,.|, w,.al..-r
thiin in th.. iM.rth ar.l -,,„th ,liiv,.ti„„. ,,,,.1 th,- n-.^ltiiiir lo.v f„l,|.
"- •"II .•.xlui.il,-.! in th,. n,.i-hh.,.irh...„| ..t" the Snun-..!,!,- nu,..,
.i!i.| on th,. f,i,.,. ,,f .-^t.inuin.hT hill.

r\Li.T.s.

Cluinirl.r „n,l l>Ul ,;i.nlin„.--\\,. „.,.,„„| ,,„„|t „,• ,|,,,-.,,,„,,p:„„

in this n.Ki.in i. tho s,.ri..^ „f faults that ,.ut a.T,,-. the forini.tiuu.^.
As .ni-ht 1-.. cxpcot,..!, th.> larRc'st pr,>p,u.tiuu of thow ar,. «,j snull
that th..y an. not wortli whil,. inappiuj;. F,,„|,^ ,^.y,.„ „„t^,, ^^.|^.,.,^

l'^.'... a throw of 1 in.h onl.v, whil,. th,. >..r. at llra.l-haw fault !,.- a
i:.i..w of at l..a.-t S(M> f,.,.t. Many oth.-r. int,,.r.n,.,liat,^ h, lu,-,.,, th, ...

two ..xtrftn..^- nro to l,e .^.i-n in ,lifr,.r..nt parts of tho r..iiion.

.\s a rul... th.. phin,> of the fault is a cloan rut hruak att,.u.l,..l
'' '""' '"••'' 'l!^l"rl,an,-.> of tii.. a,li.,:ninir strata, ami this m
•l':ini'-t.Ti.li,. of th,. faults of Miialk.r niaKuitu,!.-. in ,i i.^v .-a-s
th,.re i- to he seen a slij;l,t h-n.lin;; ,,f th," a,ljoinins,' h.Ms, ,[„,,. {„
Uwihm, an.l a ,!rai.viui,' ,lown of th,- ,lisph.....,| n.as<..-. This i.

sh.mn in the fault lyin- uti.h.r the fr,>,tl,' at th,; h.-a.l ,,r th,.
Tlorspriy f.M,l,.-h, wla^r.^ th,. -tals of ,1,,. ,,p,„a ,.u tho upthr, w si.],,

:nv Lout ,|,,wn hy th,. .Irau'LTi,.,!, t'-.r,-,. ,,f tho .trata ,.n the other ,.i.le

of the fault line.

Othi-r ...tinm.in a,.,.,Miipaniuii.uts .,f faiilfin:,' ai-,> th • l.r.>,. .l.i.;.

which are the r.<sult ,>f tle^ frieti.ui ,.f „„,> m.I n-ain.t th.- mh-.r'
9IS.'i .s
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A breccia of tliis chunictir is bi'cu in u narrow fault plane running
(liiigonull.v down il-i- fact; of Stcniwimlcr hill in u direction uijout

X ><•• K. 'Ilic fimlt plane lui> in tlii> ca?c licen later occuiiied by
a dike. In the Uradshaw fault the plane of the fault lies ia the
bottom ot the caiiun, and in masked by the drift and talus iu the
cafiipn bed. X'o friction breccia was apparent, but in a thin sec-

tion of the mica diorite dike lying to the west of the canon a crushed
and brecciated appearance is exhibited in the minerals making ujn

the section. If this microscopic brecciation is due to faulting—and.
it is a plausible •caub,^—then we know the relative ago of the fault-,

ing. A feature allied to this friction brecciatioti is seen iu the'

northern end of the Nickel Plate mine workings. There is a zone
of fracturing lure running X 7(1^ \V which is jnarked on, the sur-
face by a depression, and while there may not be any actual dig-,

I'lacement of adjoining strata, there has been rather strong fractur-
ing tending toward faulting. 'I'he Xickel Plate ore body adjoins
this fault zone on the we^t. and whereas the fault zone has not been
mineralized by the solutions which produced the ore bodies, we havo
in tliis case. also, a clue to the relative age of the faulting. The
most apparent, and ot the same time the greatest fault in the whole
districi. is that which has already b 'sx referral to as the Brad-
shaw fault. The plane of this has a direction of X 30° E, and it

follows the main branch of the Bradshaw eafion from Twentymile
creek in almost a straight line to the top of Aberdeen ridge. (See
I'late XIV.) Its course in the upper portion is marked by a cation
eovere<l with a light .vellow talus. Tlje ,Iip of this fault plane is

very high, and the downthrow is on the west. It was found very
(liltieult to cahiilate the amount of displaeemcn.t in this fault,

because the conditions were complicated by the presence of two
other faults on the east side, apparently tributary, and running
into the main fault. In contrast to the Bradshaw fault, 'the up-
throw side of each of these two ir. on the west, and the displace-
ment is measured in hundre.ls of feet. Kaeh fault is marked by a
narrow box canon, in the lower one of which is a small water-fall.

The result of all this faulting in the Bradshaw canon has been
to thrust up a large triangular block of the Xickel Plate formation
between the two outer fault planes, so that the 'top of the Sunny-
side limestone has been brought, at the waterfall, directly against the
lower beds of the Refl ^^fountain formation, and on the other side
against the upper Red ;\rountnin be<ls. The total result, as repre-

Wi-T-^' '-'^'^pw^'.yr viMfe wm- "iffiWf-
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•-' i:t.,l in f|„. i;uu.n M„^v tlw i,„int ^^]wrv tlu- tributarv failt run^
iiito tl... „„iin cue. l,„s been to brinw: tlw Sunny.Me liin.>t..,n. i,-,.!!'

.In-ectly „p,i„st th,. l„vv,.r vnl,.,,.!.. I,.,.i. of tho IM .Mount. i'u i..r-
l.Kltj.Ml. ^IvillfT ,1 tnlMl llisl.hl.VUUMlt of nl.ollt MK, !,.,.(.

A fnult of fonM.l,.r«l,ly l.ss nii.giut.i(U-. l„it one .asilv nrMg„i/, ,|

IS tl.nt rmiui.ifr ,|,„vi, the .1,...|. a,i,l narrow Cliniax uafioa. T|,.,
ilircotioii (jf th out iiortliwot. and i- pn.liaMy a coMtiiiuatl..'!'• """ '- I'li-oaoiy a I'oMriliuat i.'
o the lino of w.aknos.; ri.pro>rnl..,l l,y tho fault at tho hoa.j of tiw
Ilorsoriy ^uloh. This fault plan. 'is also steeply inclinol, liavin.;
lU .K.wnthnnv si,lo to tho south. Wh.r. exposal by pranwctiu,^
op. rations. It is s.fn to be a clean eut break uitliout any a.voin-
ranyinp friction breccia.

Almost parallel to the fault plane of the Cliina.s canon i. the
Krike ot the grano,liorite ,Iike which runs dia!.n,nallv across the
mountain from KiKhteenmile creek almo^r to Twentymile. If thi<
Im,,. were pio.Iu.mmI to the nortliwot it wonl.l be foun.l to fall into the
le.l <.t ruentyniile .•reek abovo the tii-t b, n,l. 'J-hesc fact- ,,•..

s.fjniticant. and -while no vertical o- horizontal displace nmt is

"M'arent ah^R this Hue to show that there has b<.e„ faultin- the
fact that two such structural features as a largo dike and a d.ep
<"'"•" 1"> "> the same line, indicates that there i< h,.r,. at lea-t
n line of weakness which .Iteruiine I th • prjs?u,;- of botli tlvs,'
l''^'tures. Also, the fa..t that faultiii.^ has taken place along a
plane parallel to this line '.upgests the possibility of there having
been lanlting here.

An excellent exa.nplc of repeated normal faulting is furni,h,Ml
by the expoMire nf v Icani.^ n.cks to the .-outh of Central -tation
Ih.re are three distinct faults, ea.^li nuirked by a short dip in the
contour of the surface, and each with downthrow to the south of
from -20 to>.-,0 feet. The result of thi. is a repetition of strata as
one walks, across the strik.. of the faults in a southerly diree-tiou.

Topo;,n,i.l,ical Ej-i,res..;-on.^^\\\ „( the appareur and ea-ilv
studied faults of the region have very high or vertical dips, coii-
secpiently it i^ ditticult to determiue fro n >urfae.i exposure the
Diiture of the dislo.'ation. that i. to say, whether the upthrow side
has-been thrust upwanl while the downthrow remained stationary
or whether there has been a Mmpl,. splitting, with a sinking of tho'
downthrow side. whil,. th upthro.v rem line I statio:iary. The
primitive top,.grai,hic expression of faults of this nature, b, fore

!Ms:. s'
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sulidiicil liy I10-. Ill, wmil.l l.o a siinpl' clilf, but it is obvious that

i-ucli (xprr>-iiiiL cDulil (luly be I'ouml in very recout faults or in

viKioii? wlicri.' crosivi' action is weak. Krii-i<]n would tend to ik'stroy

tills feature as tiiiir >M'nt on, first liy a tilling in with talus irnn^ tlio

clilT, and later by a siiioothing dowa of the cliff itself. Evidence
ot such i)riniitive f.)riiis is still j)rc'erved in the ease of several

of the faults, tliou^ih very niueli subduecl liy the forces of erosion.

'J'liey now exhibit various degreos of erosion, but it W(5uld not be

safe to attempt to estimate th" atjo of theso faults fron the
maturity of tluiv ern.inu.i! f,,nii. for the rocks thnnisli which
they cut arc ci \aryiiij- dcj-rees ,,f hardness. The Brad-lunv fault

still pr(sci'\e< t<> a liiiiitc 1 dc^frcc th > oriidnal topo:j;rai>hio form,

but this is 11., u- very nnich siibdiied. In the ea^e of the Cliiiiax

fault, and the St.-mwinder fault, the iiriniitive cliffdike form is still

to a frirat extent iircforved, and if all thiaRs were equal, we should

say that those two were very much more recent than the other. A.s

a matter of fact, cacli of the two latter faults lie in rocks which are

inu<-h more resistant to ueatherliitr than the other.

Another topographic expression, and oue which appears to be

coiiiifoted with mast of the fault* in the region, is the formation

(if deep sharp canons or gentle sags in the surface of the ground.

The former is illustrated in th(?'ca3o of the Bradshaw an<l Climax
faults, and the latter in the case of certain faults lying to the north
i)f the >.'iekel Plate mine. This filature lias, to a very large extent,

giivcnied the whole system of drainage throughout the district, and
in many ca-es the water courses now follow the fault planes.

Twentymile creek lias been already mentioned as f<ilIowiiig in its

lower part tiie strike of the Bradshaw fault, and it is very probable

that the course of the stream was influenced by reason of the lino

of weakness along whi<'h the faults had taken place.

.l;/f (ind rfiK.vf of Find I in (I.—The hn'k of miy -edlmcntary

Strata younger than the oldest rock i.s a gre.at drawliack in fixing

definitely any event In the suKsequent geological history of the

region. So it is with regard to the age of these faults. Some of

the faults seen on the -^.luthern face of the mountain overlooking

the river can without" iloubt be referred to the time when theso

roeks were folilcd, for they arc simply the re-ult of close folding

pushed beyond the breaking point of the strata. Those are un-

doubtedly the oldest faults in the region. The most api>areiit faults.

^
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iiliJ those which ttill retain, though in u mutuiu .-tiito, Uu; .irij^iiial

loiKiKi-aiihii." t'orin, iire (^f a mure reci^ut iliite. 'I'lic-i' cut nil th.- r.i,k~

in tlie rcKinri, except the praiioiliorite, ami tiiv relatidu ot many ot'

them to the (rranodiorite could not always be (Icterniiticd, on uc'cnunt

it an ahseiice of faulting in tluit vicinity. The oi>iniiiii wus I'.iiiik .1

from a stuily of all the conditions that the majority of the iiiiilt- an
'luite recent i:i afie, some Leing fornuil previous to the granodiurite

intrusion, or aceompanying it, and some probably later.

Iieai^ons for this are that the faults still preserve, to a eortain

cxtint, their primitive lopographi'' fnrin. 'J'hat somo of tiuin iin-

earlier in age* than the intn siou of tin; granodiorite is proved by

the faet that a dike of this rock occupies one of the principal fault

planes, namely that running N ;;o° W. At the same time a fault

with a strike of N 80° E is filled ' • an oplite dike which is thought

to be genetically connected with the granodiorite intrusion. That
some of the faults are later than the granodiorite intrusion is su^'-

pcsteil by the fact that their fault zones show no evidence of cem-

entation or si'icitication of the friction bnccia. a phenomena which

niiplit be expected to accompany the intrusion of .such a large bathu-

lithic mass as the granodiorite. It is certain that most of the great

faults in the region are later than the formation of the ore bodies,

and this fact must constantly bo borne in mind by the miner, for

it may have an important bearing on the problem of working the

ere bodies.

With regard tj tin; eauso of faultiug, <loubtloss many of th >

earlier faults could be referped to causes accompanying the intrusion

of the ditferent igneous masses, but for those later than the igneous

rocks, some other force Is necessary. The latest reeordoil oro:,',Muc

movement that might have produced the>^e faults was the Ca-caiii

uplift of Pliocene date. The naturo of this uplift vus such that

vertical faults, like tlioisc recorded in the Iledley sheet, might readily

le produced by such a simple warping, without lateral eompre.'sion.

FISSIRKS.

lissures are of little importance in the ecouomio geology

of the region, and though fairly abundant, are generally of

small size, and workable ore bodies have yet to be discovered in them.

They are probably due to the same caus< -- that producc^d the fault-,

but operating with diflFernnt degrees of :nten-^ity. This dues ni-'t

m ... J,-iM„—V- -f- -sarrr-'F- ^W^H^
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nni'lv lli.it lliL-y uitv i,i-.m|u.v.| ,it tliu -am., tiiiir. th.-iiv^l, nuui.v of
tlu->.> fi>-.iir.s liiivo III,. Mini.' ..tiik.,- us si.nu- of tlu- fiiiilt^. Tlic most
'rnii.,,!,,,.,.,! ti.>uriii«- i< :il,„„t X ;;i)' K. ,,r parallrl t,, llir ^.r.-at lU:i<\-
sl.uw tiuilt. KxanipKs „t' thi- ar.' ^'vn in |,otli tlie Xi.-kol Plate an,l
Sunii.vsi.l,. iiiin, Tli,-,. -!i,,u- littlr or no evi.len.-.. of niiii,Tali/,a-

tion b,v the ii.aals, and are, tlu-nforo, incsunialily much later than
the formation of t!ie or.- I.o.jies. Anotiier strom; li,.o of li.surinff is

ahoiit northwest, and an example of this is seen in the Xiekel Plate
mine hehiiid tho hunk lioin . This is a well inarko 1 and stron-
fi>siire, tilled merely with -oft elay. and earryiii^ a sli«-|it p,ld value
in c^•rtain jdaees. 'I'iic ti->uriiiu' is evidently (piite n lit, and mueh
later than the formation of the ore hodies the small frold value in the
vein heiii^ a<-eoiinted for liy a leaeliiiiK of the strata throuEh which
the fissure runs. Aiiuther fairly iiroiioiinced fissuriii<r ha- a strike
of X tio" E.

Joints.

.Tointiiij? is l.esf exhiliited in tho massive >,'ranoliorit.j in th."

hottom of the .Similkameen valley, hut the direction of thu joint
I'laii.'s was not found to ( form to the three well marked lines ,,f

fissuriiip. 'J'he forces which produced these two features appear to
have heen iiuite distinct, and independent of each other. Four well
marked planes of jointing were not.-.! and the hearings of these were
X .-,0= E. X SO^ E, S C.-.^ E, and .on,),. The two strong-,,- dire.-
li.ms were X .-<' E aii.l X so" E. .\ di>e,isMoii of the .'ause .,f this
jointing would he of a jiurely tlic.retieal nature, and sufficient data
v.'ere Hot .'Iitaine.l for this purpose.

t:i;( (LOGIC iiisTiiKv.

Introfhictoni Slatement.~~Thc earliest events in the ffeoloi.M,.al

hi-torv of the Iledley area are not now n corde.l in the rocks that are
cxiiose.' on tl- surface, ami it is .louhtful if rec.r.ls of these eveiits
will evei l.e discovered. P.ath.dithic irruptions of iinu-..us ro.-ks have
been instrum.ntal in oMiteratiiifr much, an.l it is pr,.l,ahle that tlicy
may have totally ,lestr..ye.l all of th,^ earlier recor.ls even outshle the
sheet.

The nl.l lan.l, fr.iin the erosion of wliich the f'aehe Creek se.li-
mcnts were derived, prol.ahly lay to the east of here, rather than to
the west. The nearest area of supi.ose.l .Nreha-an ro.-ks is to I.e found
en the rastern =hore of Okamifran lake, ahout 20 miles to the east.
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lu* the intirvi'iiiiiij; cuuiitr.v i* virtually uiikiiuwii. ^i- ..'i.itri.Mlly. Ir

i^ lp|'c.siiilli;(l, linwi'vir, tint tliii Arrliiiiitl iil<;l un- n hunl iria-- lr"m

tliL' oarlif.-t tiiiuc, iiiiil ii.iiliriii<i[ so tiiruuj;li till lliu (iiolncic lii-turx

of soutiRTii liritisli ('i)limil)ia, t'oniiiiiK "n ''"i* on fitlit'r -iiil.) oi

wliirli later -^iilinn'iit!* witc lai'l iluuii.

Kvidi'iicu ulitaiiH'd Iroiii thu pyrdclastiL- rork-i iiitiT-triilitli''l with

the scdiiiit'iits allows that thcso inck-- witc ilirivcil trim a v. |r;iiiii'

t^iiuroe. la-t or iiortiica-t of thi' ^hi'ct. ami iit no vcr.v ur.Mt iji-tinrr.

The characters of these |)yroelasti<' roeks al-<o iiulicati! active vol-

canic vents standing ahove the level ot the water, either as i-laniU

or on the educ of the old enntinent, ami disehartjintf their a^li liu 1

ether materials into tliw neiyhhotiriiiu sons, which were alr-o dei)u>lt-

iiig their normal load of cinartzites, nrtjillites, or limestone. In this

\vc have corrohorution for the idea that the Cache Creek scilimuJits

oriKinated from the erosion of land to the east.

.\n indetinittdy Ion}; period of time is necessary for the d( po-ilioii

of all these sedimt.its, ;i' d as in the ease of the heginninir. th.' end

of tliLs period is not rocordod iusida thu sh "t itsalf, aiiil may he

de-t.'oyed o\itside the sheet hy later igneous intrusions. I'inaliy,

when this period was detinitely closed, and the uplift f illowed. there

1 no evidence t(j show that there was ever auain a sinking of thii

[lart low enough to allow the sea to encroach for the formation of

other sediments. ('onse(iucntly. from that peiiod almost up to the

present, there is virtually uothim? i)y wliiuli to tis (Ijtinitisly any

events in the history of the region. Within this time there were

intrusions of Uitferout kind* of igneous rocks, followed or aeeoni-

pnnieil hy tilting, faulting, and other defornnition of strata.

.\fter the-e things were aecomplishid, wo know that there was

regional uplift and glaciatiim aeennipanied hy a great deal of <Tii-ion

.n all times. The later stages of all this aro no.v recorded in tie-

jiresent furms of the land siirfa<'e, ami in the --uperfieial deposits of

the valleys, etc.

The geological history thus outlined may lie divided f"r conveni-

rnce. into three rerinds : (1) Cache Creik sidimentati"n ; i i'

)

Intrusion and deformation; and (•".
) (ihn-iation and develnpmeiit of

the present topfigrapliy.

Cache Crerk Sciliiiinthil Ion.—The general eonditinus uu<ler whieli

the Cache Creek sediments were laid (!o\\u can he inferred friin a

study of the characters ,,t thes si'ili.aeuts. The main fads th.it

wmm ^.«'. i-^r. ^m^mi^mmt mm ^i^m.
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llirow JiVht „„ th.-e comlitiu,,.. arc: (1) the .•.Mf..r.,„.l I

"-
.

aa,l
,, th. pre-e.K.o of voleaaia rnuteriaU throughout.

«;;;.:: ;:
:"" "'" ''"'. ''- "' --"— • '--ei

t S.H1 7 "'" "*"" ' """"'^' "' -''i"-"t"ti..... .LoUKh .ho

.rid •" 7!" "" """^""'- '•^ '""'•'^''° "'i*^'" i"-'i-to

nphttb or ,M„.h ..!...,. ...-l..vd. Ap,i„, ,hc fineness of n.atorinls

,„, „ , f
' ^'"*''- '^'""' '•" presence of voleanir niaferials.1- ate. frc.uent and sometimes long eontinue.l ,.erio,l. of explosive

'"t. rials «, h the true .e.lunents. The ahsenee of anv evident un-pn.^,rn..t. through nu,n. ,ho..„n,,s of feet of sedin.^.t! '.IW t ,.r ior„.nt.on a si,.;.i,„ .>„ i,„tt,„n whieh. ho.ever. don n.nta.a an even unifonn ,.aee. hut „ne in whieh there wer nu n
'

- r«u.es and even r.se. of level. An in.t.ae,. i. on reoord whereone of hese r.cs .a. .uffieientl.v hi.h ,o form a fine-grained eonglomerate. an.l thou.h this n.i.ht in.lieare « diseou,in!itv S ."
.nentutun. for a time, no uneonforn.ity is a„„arent.

Ihe d.flFerent formations rej.resen^d on the ma,, have eaeh someI'teuhar.ty, under whieh deposition took plaee.

K-Ito,, Kpoeh.-The lowe-t portion of thi. for.natioa w.s

Icpos ted. ll„s represents a lonj, perio.l of stable and quiescent

z ::r on t^tT '"i " "^ "''"•" "-''•- °^ '"^ ^-^-
I o ;

'
" '" *° ''"""""• "='*" -"iitions. with

r^t;;rcrn ;r
"'?' """"^•^ intern,i,tentl. throu.ho

.e d.poHt on of all the .o,l.„,enfs represented in the area Towardhe elose o, the epoch, there w.s a slow sinkin. of the sea lo,.Xlun which there were numv halts or chaic^e- ;„ V
throughout all. frcucnt out,,„rsts i^: ^^^ ^C::'''"^'^

"'"'

fra.mcn. from w.,.ieh were hlown on. and f;;i;;'i::;;:^'-
'
''••>>'< mtcrstratided with the true sediments.

'

'J I tr tir.«*' i.r<'-Ji-v«ii. .ri:."**r^T "lJP2ML*Ar3r7
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-Nii-k.l I1,it.. I- P'tIi.- Thi, iicriuil i- \irtii.ill.v a rr|,iii..u ,,i

events U3 thoy liupiH'iicil in tliu priM.-diiiK cpocli, with i.lm.1,1 a t..i.,l

• liniiiiutioii of Vdli-uiiic iictivitv in sdiiio Mctiun-. 'I'lif lini^ili ,,t limc
however, during wliicli deur wutcr condiliuns iiruvuiii'.l, was n l.i-

tively lontrur, uml cuns.Mimntly u (jreutcr (juantity uml tliirk.T |„.,|,

of linicstono wero depositoJ. The buse of tliis fornnilioM, nanirly
till- SiinnvHidu linieston.", i^ tiic must niasMve and thi.;kt'^t linicMon,.

niiiiiliir in tlie wIk.Ig Cache Creek group liere npre-iiitcd, indir.,|.

inif a very lonif period of staid.' elear water conditions. Thf niiddl-

of the formation siiows again fretjuent elumKis in the wdiini'iit-.

denoting in tiiis ease, eiiunges in sedimentation, and not intrrniitli nt

volcanic outl.ursts. The^e ehaiiges were not so sudden us tlie out-
crops \vo\dd sngges» by the simrpness of the bounding line. betw,-,-u

the dillerent beiis, l,ut the microscope shows rather u transition by
a mingling of constituents near the <oiituet.

IJefore the el.iso of tlw^ Niekt 1 IMatc eporli, volcanic explosions of
great importance, but loeuli/ed, took place, un.l a series of volcanic
tufis and breccias were deposited in the upin r part of the formation,
directly below the Kingston limestone member. The closing stage
of this epoch was one of quiet sedimentation when the sea had again
advanced to a higher level.

|{ed .Mountain Ep.jch.—This wa- a relatively short period of

time, but one of catastrophic events. The lower part of the forma-
tion—that intercalated with the Nickel Plate formation—has alieady

been mentioned. At the close of the period represent.d by the King-
ton limestone, there appears to have hem a very sudden rise of level,

which is recorded in the ci.nglomeratc streaks that are found in the

upper part of this limestone; and simultaneously with this rise was
the beginning of the greatest ami longest period of vuleanism that

is recorded in the history of the whole area. This rise was not a
regional uplift of the wIkjIo sea floor, but rather a local uplift of a

suiall portion of the country t,> the northeast, where it is supposed
tl'o volcanic vents were situated from which the tuffs and breccias
v.eie derived. This may ba\e tilti d the northeast portion of the area,
so that it became a land surface, while the western portion certainly
yet remained submerged, and the nonnal processes of sedimentation
licre continued. In harmony with this hypothesis is the fact of the
.npi.enranec of the conglomerate streaks in the limestone in the
northeast portion of the area, and the evident thickening of the

:-l
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Vi!.„iiii' Icil- ill llic -iiiiic i|in'iti..ii. 'I'lii, |i,iii..| Win Hut i-|o»i'i| l,y

iiii.v -.inlili'ii i( «-ntirj|| ,,( M li'jiiii" iiiiivity; Imi. \,\ u jfrjiliml iliiiiiiiu-

th'ii ill iiiti'ii^ity, niiii n litiuiliiiiiii(f nf tin- tiiiii- liftuii-u xiii.TJ.iM<

<iiillMir-t>, it pii«.(c| j.'ni.luiillv into tln' Al.i r.lmi i'ihm'Ii.

Aliiirln'ii |',|iip.li. riii.-, i, ilmriiifi'ri/.nl tliruiiuhuiit liy rupl'l

iiii'l -ihlclcii cliMiiui - in .liiM.Miinii. ri'|iri'«.'iit(.'il liy the iilti-riiutioti nt

flilTcrciit kiiicU ..f imk. '^nmr ut' llic cliiiimcs ui'mUt indiiMtc .itlirr

o-cilliitinii* (.f IimI, ,,!• -iiiipli' cliiiiii;'-* "t -iiliiiii'iitiilioii. l.iit nt tin'

-iiiiii" time, II ur.Mt iii;iiiy .i< ilntii ni'iinl iiiti riiiittciit cxiilcHivi' mit-

liiif-i^ cif voli.iiii. iictivitv. Till' r..ik> -liow tliiit tlii'p- ucri' iiuvcr

liny MTy luntr pcii.MU (pI' -tiil.li' rnnditioii-i, wlu'ii mn- pnrti'-ular kiinl

I'l -I'diincnt iiiiulit liiivc liicii ilfpiiiitcd, Imi ilicrc uiTr t'rii|i"''it

• liiiiiKiN; iiii'l iiiiiiiy nl till' (liiint;i'-i ul Ki'iliniL-ntiitioii were iiocmii-

piiiiii'd liy \ oli'iinic iictinii.

IS nil ^io\ \M> ml iiiiM viii>N.

'I'll.' cln-c 1.
1'

iln- d<p..-itinn .it' till. CiirJiL' Crc'li irionp was pml)-

iddy iinmjflit iiliniit liy mm uplilt i.t' the wind.' rcftion, for no yuiiii(?L'r

viMliiiu'iitiiry r<tk-~ iirc imw Iniiiid iilinve tlit'se; and iiuiii tiiat tiiiic'

nil tu till' pn-i'iit. thr ri-i..ii -linu> nil evidi'in 1' liaviii»< Iii-.mi ,iil(-

111. rjrcd. anil lin> pinl.iildy I ii -iiloc't to iMiitiim.'d and iiniutoi-

rnptcd .r.i'-iiin.

lj.'ii.-ous iiitni-i.in> "f variniH kinds nt' rocks, with luiiiu'mus

dikfs, f.illowo.l thu nplit't. 'riio exact time in (.'olo^jical history

'.vh.'ii the i^Mi.'.iiis intni-ioii> t.iok plii.'c is not known, and all we can
say is that llicy ar.' po-t-CarlionilVroiis ami |ir.-(^iiatiTMary. 'riie

^e.iiicncc, liou.'vcr. in wlii.'li the .litr.T.-nt inlnisi.nis I'.dlowe.l ea.di

oth.T has Lrcii worki'd mit in all cas.'s, cM-cpt in that of s.miu' of

the ,voiiiif.'cr dike intru-ivcs.

'I'll.' oide-t of tiii-.(> i^'iicous r.ieks nre the diorite aid fralihro

ri cks, which wcr.' pri>\i.'n-ly -hown to have \„cu irnipti I I't twn
litV. rent pcrio.l- .do-, ly t'ollowiiinr .•.i.-h otii.'r. Th.' nntiii-.- of th.'

ei'y~falli/iitioii of th,-e rocks iii.li.-iites that t\\r -urfi ce now I'xposed

must have liee-i at .•on-id. ralde deptli wh.'ii eoolin^f was elFeciid. and
they have sine.' iiml.Tt'om. ,!ccp er.isioii. The irruption ,,r the (piartz

diorite was slow ami trraihial. showing no evicl.-nc.' of eataclastie

ninvrment, or nf f.irtn in having' thrust asi.h' tlie intr. i!ed ro, ks. In

fa.-f. the |iroce-> wa.s >o qui'et that dctaclie.l portions of the s(>di-
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niiiitur.v roils ill til.' iuiii- till prt-.Tvc ilnir -trik. ;,ii.| .i,|,, i,,

(•..nrnrn.itv with tlir nM ..f lli.. I,.,!, tliat h.ivu ii.,t I „ ii,,r., 1,
| |,,

tlii-r n..'L>. 'I'll.' u.il.l.r.. iiilrii-i Ii.pw.'Vit. win ii,>i ... p.|,i|,. j,, ,,,

H.tiun. Inr it hn- l,v,|H,„tl,v l„nn.',| a l.n. ,-i„tr.l ,-„„i:„'t uiti, ,1...

iiilnnliil -iiiiiiiiiit-.

It I.,,. Im,.„ MTV .iillinill In ,|,.t,Tiuill,. wli..||„.,- til,' till;,,,- ,,,,1

• l.-lnnMiiti..,, ,,| tl,r .tn,t,i ^^UuU i> now „.ci. i„ tl .I,,,,, ,,,.,,..

rorks l,H|>|., M..i iM-lnr.' til,. iMtniMoii ,,{ till. ,li,,rit.!-M.'l.l.r niphx,
(IP W' tll.T it Wll^ iMt.T. ill,. .villrlMV lit ti < inilfht ,„,|lll tn a I,„„.
of tiitiiiK li.ttr lliaii ill,' .||orit.y,il,|,r,, iiitru-ioii, |„mmu-,'. ii, „ ^;,, ,,

ninny in«tiiii-. .. tli,. ^ll,.,.t, .,f ,,„r|,l,yr.v w|,i,.|, . ,iiiii,iil,.,'| ir,„„ ,!.,.

iMiiiii iii,,-.'^ iiM.J iH-iiHrat.-.l aluiiir tln^ l„.,|.|inw |,l,i,i,., ..( i|„. „,,i,.
li.Hits luivr li.rii in, •111,!,.,! in til.. toMinK. Tlii^ lioWrviT, ,„iuiii „|.,,
have hap|„i,.,| alt, r tl... tilting, an.l the sluvts „.a.v 1..,,,. -,ui,.K
lollnw..,! th,. iM'.l.iintf piaiifs of tho strata as tli.. 111,,.. ,.( |,,,.t
n'M-taii.-... Met i.r.,l,alily tho ,l..toniiation of tlu' mimi,, ,,,„|
intniMon of tl,.. ,|i„rito are i?..n,ti..all.v ,-onn..,.t...l v itii ,!„•!,
otii.'r. Ill relation to th,- ^'rano,|i„rit,^ thfro is no .|,,iil,t tl, ,t

tl,.. -trata w.-ro tilt..! f. tlu.ir i.r..st'i.. aftiti..!.. iM.for,. th,. ,.n„i,,„
..f thi- ro,l<. >„ tin., ^.,. hav.. a limit, at l-.a^t in this .lirmion. t„ ,|„.
tun.. Ill whu-h tli.. tiltinu: niitfht have <,<•(., irr..,].

i'ht- formation of tho primary ori. .h.p,.sits is attrihiit..! t.. tin

p. ri."l following th.. iiitniMoii uf the Kal.hro. iiii.l a> a hi-t iv-iiit ,'f

this intniM.in aNo. a Rrcat many laiiipr.>pliyr.. .lik.s w.i-,- lonii,.!.

Th.. i„xt i.'n.;,t ..v.nt ill th.. p..,loKi,.al hi-lory „S th,. ,li,tri,t i-
llie irruption ,,f ll„. ^raiio.liorit... in tiie form ,,f a ^'nat hatlioiitli.
Thi- iippiai-s to hav.. a,.t,.,l v..ry ,pii,.tly, an,| with.^ut mat-rially
<li-tm-hini;- th,- ii,lrii.l,,l ro-.ks. It was ai.....inpani,.,l l,y ^,am• .•..i,ta.t

i.,.tai,,..rpl,iM,i, l.„t hy appar,.iitly littl.' niin..rali/ati,,ii. Aplit' ai,.|

.|iiart/. p,.rpli\ry .iik. s ar.. al-o .•oiini.ct,.i| with this irniptio,,.

The last event ri.,.or.l..,l hy th.. formati,)!! ..f fo.'ks is t|„. i,itru-i..ii

rf some rhyolit.. an.l aii.lesito .likes wlii,.|i eiit th.. ),rran,Mii,,rii,.. Jhis
(•v,.|it eon.-lii.li s th.. iun,...,,.. hi-torv. „i,,l th.iii-ii ther,. is notliin- i..

mark thi. time at this p,,int. it is j,. .I,al.l.> that it w.uil.l hrin^r ih w.II
into Tertiary times at a tiiiit! wh.-n i;,-. it siirfie,. Ihnvs of ;, has:,lt|,.

iiatur,. were takiii- pla..,. In .•orta,ii |iorti..iis ,,f th.. a,ij,.inii,i.' .,.,,mrv.

T)ef.)rmati,.n ..f tl„. ro,-ks |,v faiiltint; lias o,.eiirn.,i at .iiir..r,.iit

l'irio,]s, liiit m, .leiiiiit,- ^tatei,„-iit can he ma.le that faults v, ith a
e.Ttain strik.- h.-han: to a flx.'.I pori,),I of time. It is ,.,.rtaiii that

m
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tilt.' KT'iiti -f iiihI nil .1 ([.I'lirciif t'uiilt. iirr luur tliuii tin- intruainit

(il till nuf.ru. ilii'.'ili . .Viitif iiii' ktiiiu'ti Id occur in the lu'lulibuur-

lii 1 il i) ^ri:l.i iliiriti , iijiii -.. the riliitii'ii tn tlii." r^ick i, nnkiioHu.

Kitlicr lliusi' fuiilts liiivi- accmiipaiiicil the iiitrusii)ii i»f tho Kriiiin-

'li'iritc hathi'litli, nr 1 1-c thi v iin cuiiiicctcil v\illi the orojrcnic trmvc-

imntT iiu'ilvt'il in the ( ii-eieie uplift. Tlif ruittirc ef thti faults i^

Mieli thiit li.ev tiuiy he n I'lTreii t.. either iieri<ii| ef time. It iM cirtaiti.

ln'Uever, tli.lt they were (if »i|eli ii cent date that, t" a liliiiteij extint,

•he t..|Mi'„'r,l|ihic e\|ireh..;(,n (if tll(-e f.mlt- i- -till pre«er\ei|.

CIM lAIIl'S Wll |i) M r I'CMl \ r (i| PKI^LNT Tul'CH.HM'llV.

'I lie t'l iieial unilurinit.v uf level of tli(! hi>,'her puiuts of the

Iiiteiiiir riateiiii ri;t?i<)ti is a well known fact, ami tln! area umlcr

ili?eii:->iiin is a jiart <if tliut plateau reginu. The devi'leimunt of the

prt>ent tepograpliy of the upper levels of the region is supposed hy

l)uwsoii to ho due to erosion taking place throughout Koeene tilncn,

following iiti uplift nt the eluse of the Cretiiceous.' C'hietly hecause no

deposits referahle to the Koeene havo heen fouiul in this part of the

Cordillera it is a^-'iinied tluit this was a time of denudation. At the

f.iiuL' tiini- u ^tal)ility of elevation prevailed long enough througliout

this jieriod of <lenudatioii to estahli^h conditions of well marki d

penephtnation ovi r the plateau. Thi- ero-^ion perioil determined the

summit levels of the plate.lu uiul ileveloped on them tlii' rounded

outline of a mature topography. l>aw>on eoncludes that the hase-

level whiili olitaiied at the clo-e of the I'locenc' period stood l'.OOO

or ;!,(MH1 feet lower in relation to the sc ,i than il doiM now. In the

Medley area tlie I.ihh) ft. i-..iitour line appro.xiniately marks a dis-

tiiic't eh.iii^jr in topography, and it is ,„ -il!,. that this lino repre-

sents the ohl Koeene hase-level in that region. Trai-es of the old

< rosioii perioil are s-till to he found in the hroi^dly tlaring valleys of

t!ie re.k-, ahove the l.iXMt ft. i-ontoiir line; v hile helow this is a

totally ditferent kind of topography referahjo t:) a ditTerent and Inter

period of erosion, and it is .•i.>t likelv that the old Koeeiuj erosion

eyele could ever have acted helow this Hue.

ilinor local disturhaneps of elevation and depression o,.',Mirring

throughout the Oligooene and :Miocene p, ; iods in other portions of

the ("ordillera a'e not recorded in tin Ilcdley area.

M. I>aM-ei:. }ii:ll. (. \., \. I. IJ, PMlI, ],. h>l.
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'I'liti ('ii-r;i.|,. ii|.|ift ,.( l'li"<-riii' time- n|)|M ii--« t.i li.n.i' i.

til. ill thi-i t. ^loii ill r.i-iiiff till- wli'.l.' uf till' lit II' I "iiniii.', I,. I I, vlv .

iiiL- llic -tri'um-i. iiii.l th H iiiitiliitiiiif u now cvrj. >( it.im,,i, H,;,
ic\t\.il iif driiiiiiiu'' i- !• -|i..ii-ili|c til 11 very liiTK'- r\: iit rll v..|th

fill ;\piRMiri;iief of the fupoKmnhy licl.nv tliy 4.'hH) It. ei : "nur, i it it

!.:w iicfii -.iiiiculiiit iiii^ki'cl ill till! tnaiti viilloy 1m4o\v liy
i

;.|' ir' ii-iu-

t inll.

Wluit ill tiTtiiiiii' 111- ih-itimi iif tilt? 'i-i'ttiiH ill till! ti
• pi ..,.

net kiinwn, mill (Mil iiK 1» iMitiji'ctiiri'iI. lii (In- I'li-ii- nf il • Simi'.

l-i\iiiii|i Viillcy no 1 itn an' ,ii liiiii.l, ;iii,l v.' inter rr.irn tli: wiiy in

\»liii'li it cuts inTitss tlio ( <k,iiiiiii;ui rniiLrc iiMiintiiin- liuil l nni-'

'i vo oocupicil it-i prr-cnt IumI prior to I'lim , r tiinin, wli ii lli. iiphlt

ti .li; plnpr, luiil it i^, till rfrnri", iiii ntitri nli nt irenni.

Ill tlif iM^o (if Kiirlitiiiiniilc (Ti'ik. thorn i- :i iippiiifiit n iImi

111 twccn tlio cmirso of the strcmii. nml llio stri of the sclim. ir.v

rocks fliroui'li wlij.'li it ciit-i.

J'li(« iiitiiiiiitu r.h.tioii of ccrt^iiii itrcam co ir-sc-. to fuull-*, h i-

alrciciy lit-on pi.inti;il .nit. I'lic nio^t - iUiiiR iiKfaiic of tliit i- fli

ciiso of Tvwntyinil.' cr.^ok, wlihHi f,: .i-s thu •oiir-' • of tin mvat
I'.radnhiiw fault for ;i couple of tnilcs lufurc i nt('rin^; the Siiiiilkani. I'li

ri\cr. Fxiiniplcs of this :irc iil-o seen in kohic of the triluitiiric-i of

'I'vvcntyiiiilc crock, which follow fault litic* that arc not in con

ioriiiity with the trcinl of the I!rail-iliaw f.iiilt.

Tho tributary slr.iuH of th(< Similkainccii riv.r are still vci-v

n/!tivo in erosion, and liavo much to do to dovolop a thoroughly

graded course from headwaters to the Siniilkarneen valley. Tlicsi;

till' tending to destroy all evidence of (fliu'iatioii in their own vallc.\-.

nhilo the Siniilkanioen valley itself .still preserves the characteristic

shape induced by this jrhiciatin-i.

')no of the last Rcolojfical evcits rccrded in the history of this

region is that of glaciatien. Tins has Kft many records of its

lircseiice in the present topojfrapliy. On the upper levels its action

ha3 not been so marked as in the Siinilkanicon valley, and as before

-stated, this is accountcl for bv the .supposition that :?laci.\! ice

covered tlie upper hvels for a relatively shorter period of time than

the valleys, while the depth of ice was also thinner, and -So i-re-iou

akir. In tlicse upper levels the principal record of tlu,'

I'iiiit of glacial drift, and the presence
'

"ioii has ]i:i,l a iiiiicli fjreatef
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••.lliH-iici- ..n the toiM.;;rii|iliii' forii:. TIk; Iiroailtuiiii,' i.t' l\u- valley

I'l'ttdiii, niuiidiii^;' III' projir'tiiit; >lioi;Mcr-, aiul to stiiiie uxteiit, thu
iiTiiiatioii 111' haiiKiiiK v:illiv> arc ail (•.\|in->i.ais in the topograiili.v of

lilai-iatioii.

The fii-cat ( iinliil. rail ^;lai k r at its la i}jlit ccivere.l all the siiiiiiiiits

it! tli(> llidk'.v (lUuilraiiKlf, u- \m11 a- tliu ailjdiiiiiiK eoimtry duriii),'

tlw fflacial porioil. Some ut' tho liii;lu;r p tints in tli; t)kii:ia;,'ari

raiitru wliich were aseciiiKil, showid tin- ice eap to have covered them,
lilt none were niueli more than T.<hi(> feet above -ea-levul ; so that
while we know that tlx- upper liiiiir of the ii-e was ahove this level,

no (lata could ho ohtaiued iu this rctriou to sho.v lio>v far i»l)ove.

Evidence obtained by Dr. Dal.v in adjacent refrions tixcs the upper
limit of the iee eap at about 7,r>(M) feet, and this (.-oinci.h's with tho
results .,f invesiifratious on the south side of the boundary line.*

]t has been establi>hed by the-e ol.s,.rver> that thu Quaternary ieo
in the .xtrinie northern [.art of Washinfrtou. directly south of luTe,
anil on the Cainidian side, existed as a jivneral ice sh(<t e'ovcriii},'

i.liiiost the whole surface. Farther soutii. however, the ice sheet was
not general, but it occurred ratiur as valley glaciers or tongues
pn d southwar.l aloUK tiioe valleys from the nniin icc sheet- to
tiiL. north.

In e,.ns,.,pience '. th.. ITc.: , district bein- within so siiort a
di>tance of the s.nitliMn limit of .the ficneral Cordiileran icc sheet,
ve sh(,nld expect tlu> results (,f this placiation of tho hijrher levels
1o siiow that the ice \vas losing its ^reat power .f erosion, and was
lather deipositiufr its load of debri.. This is ...xactly what we do
lind. (Jrooved an.! striaud rock exposures are very rar.'. and roches
moutr.nneos are almost unknown: while on the other han.l thc)

(uveriuM: of rock detrilns is very widespnad and heightens tho eflfoet

of mature relief whi<h tin' topojrraphy alri^ady had.

In the lower levels, however, erosive iti^tion has been much inm-e
pr.mouniril. The evidence of this app.-ars in th> charaotoristi.!

form- lu'viduced by the friaciers in the eroMon of the valleys. The
Similkamcen valley is a tyi.ical jrlacial valley (see Plate XV). The
(rosiou of the vall.ys in <-ontrast to the surface of the plateau, can
be better appreciated when we re<-kon the thickness of ic,' overlyin^
eaeli of thes.. phic. s. A- before -tatc.l. the maximum thickness over

' Siriitli. (i. ().. .Tiiil Ciilkin-. V. S. (i .s; Hull T'"i l'i(i(

2H;.il.v. Willis. |-. S. G. ij. Bull. UK !(.»<:.
-
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iiEm.Kv jrixiXG ihstrict: oue deposits 1-2:

the Similknnioeii viilley nt lledley was aboi.. %i)M feet, wliilo m 'ho
same 8fa.<:e it was only from 1,000 to 1,5 . W.t leap on th.- i p-

land.

It is impossible to i^ay lor how loiifr n I'cricd frlaeiiil coiid .

were at their maximum, and covered tiie whole region, in< 'u iii.ir

the Okaiiagan ranjre, but it is more than likely that for u vi •,. ,„..

siderable period the ice existed here only as valluy ,.'. ji. ;~.

moving slowly down the present grade of the Similkainoon \A\-:
through the Okanagan range. This valley glacier' Russell h.:-f ca.!r(t

the Similkameen glacie. Its source was in the Cascade i .-.ni.t.wns

nt the heads of the Similkameen and Tulanieen rivers and i; .>,wc(l

down through the Princeton basin and eastward along t}:. tHmilka-
meen valley to join the great Okanagan glacier. Much ..f the ter-
ritory in and about the Princeton basin u considerably 1 Aow the
elevation of the gaps in the Okanagan range, and here the Similka-
meen glacier must have spn ' out over a wide area. As the glacier
progressed eastward, howev.., the surface of the uplun,' gradually
rose, 60 that all the ice would be confined between the sides of the
Similkameen valley, and as a result the speed would bo accelerated,
and the erosive action greatly increased. This in a great measure
would account for the extreme glacial action in the main valley, in

contrast to the weaker action on the uplan<ls.

Evidence in support of the idea tof valley glaciers—at least in the
closing stages of the glacial period—is fcjuil in the direction of
striir "n some of the valleys. Stria3 were noted by thu writer in

190C in the upper portions of the Similkameen river, running north-
ward, parallel with the trend of the valley. -Dawson obsorve-1 stria;

in the valley of Whipshaw creek, running N 4r, E, or down the
valley, and the same obser\-er noted strite in the valley of the Simil-
kameen river about Keremeos, which ha<l a bearing of S 35" E
again parallel to the trend ^f tb valley.

Doubtless, during the peri-', when the ieo sh. i-t covered the
whole region, the direction of flow would, to a certain exteat, bo
influenced by the trend of the valleys, but it is generally accepted
that this general glaciation was in direction slightly .vest of south.
This is borne out by the fpct that glacial errat'cs found in the lled-
ley sheet are identical vith rocks found in places to th- north of

i-»«

iiH

' I. C. Ku>.^ell. 20tli An;, mil Kep. V. S. G. S.
= K^p. of PiOKioss, 1877-78, Geol. Survey of Canada.
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Ikto. This, hou.vor, is alm()>t the only cvidiiKc. t'.,r striii' on thu

hiuher Wfl, iit liM~t in tii..' Ho.lloy slu.'t, are unknown. It is liiioly

tliiit tlif topopriiiihio fomis in these higlior levels were only slightly

intiiii n-cd, nnd imt },'r(':«tly altered hy the a-emral };hi''iation, hut
that, nnicli of tlii> present toposrapUy can still i)0 ruforrt.' 1 to the

pre-l'Hotfiio I'fneplaiiatitn.

White silts. ,,t' pi-nl.ahly -la.'ial lake oiifri,,. are found at an ele-

vation 'of from ;!,0()i) feet to ahoiit r,.SOn feet in tho upper part- of

'iwentymile creek. Acccptiiuj: the id.-a that these silts were <lo-

posit-i in lakes, their prc-enei^ mif-'ht he adduced as a fuither arf;\i-

inent in favour of a valley frlaeior in the Similkameen valley. This,
l)y (lamniinfr the oiit'et of Tw(>ntymile creek, inisirht have forcr.-d

tile wairr nccuuiulatcd in tlie valley of Twcntyniiie creek to find an
outlet northwanl or ea-t>vard to Okanacjan valley, and later, when
the level .^lank I elou- the levid cf this outlet, to form a tem^iorary
plaeial lake in which thc'ie >ilts were deposited.

The aftc r effects of the daclation are recorded in the fUlinir of
the valley hottoni with dep,,sits of gravel. These form very thick
deposits, and it is iiclieved that they hclonp to the period of dwind-
ling' of the glaciers, when the streams were swollen hy the meltiuir
of the ice, and laden with niorainal detritus. This detritus was
deposited along the course of the stream, and since the final .lisap-

pearanee of the glaciers, the present streams have heen slowly cutting
do^\^l through this depo-it of gravel, s\icoo3sive stages of erosion
heing marked by the formation of benches at different levels.

SI MMMfV OF GEOI.OCIC IIISTORV.

Pala'ozoic

—

Deposition of the Cache Creek .=edinients—lini. tone, quartzite,
and argillite -in a sea in which volcanic materi. were being lai 1

down with the true sediments,

ifesozoic

—

Regional uplift of the strata, either acompanied or closely
folI\3wed by the irruption of the quartz diorite, with apoiiliysos iu-

jteted into the sedimentary rocks.

Irruption of gabliro into the diorite before the latter was
thoroughly cooled. Consequent contact inetamorphism with the
formation of ore deposits.

Fracturing and intrusion of laniprophyre dikt



iii.i'i.Kv Mi.M\(. i>isii::i r. oi:i: i.rpo-i 1:;:'

Tertiary

—

l'o^t-I.:iriiii:if uplift ;ui.| Ii'l'.iriiuiti.n).

Irrui.ti-.n .,( nrMli..,|i,,Mtf. a.-r.,„i,,aiiii. 1 l,y ;i|,|i; . .,,,
| ,.,/. .iit

tlik, -. ('.ii,t;!,.t iii.tiinMrplii-iu iiii.1 sli-lit iiiiii>nili,';,ti., ,. L';, ilti: .
on :i liUfjc M-iilc iir,.l,iiMy urruiiipuiULMl the gruiiu,!i.-i"' inrip;; .„,

Intriisioii ..f iiiiilc-itc liiki-?.

I'oin.Jllioii el" Kijci'IH' l;CI,(liliilli.

I'plilt ,.i (;,.,.;.. I,. inoiiMtiiin^ iin.l IiitcriMi- riatr;:u in I'li,.., ;,.

tiiiics.

l-.rf >ii 11 1 1 lii.d.

Qu;;teniiiry—
(iliirii.i perio.l.

iJcpci.-iticii of i^trci.iii i:i;im.I>,

t

&!<"> a
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CIIArTER V.

ECONOMIC GEOLOGY.

(iiAKi.'Ai. I ii\i;\i Tii; III TIM. <ii;i; iii:1'msi in.

All the en- ili'IK-.-it- el' tin- lii-lrirt tJKif luiVf up to tllr plVM'lit

Icc.i wiirkr.j fuiit:iiii j;nl,| n- tin- I'riiH'ipiii \iiliKilil'' lui'tiil. iiipl chly

gold h'lS lifi'ii uxtructud Iroiii tliciii. In one or two isolalcd plaws,

ores <.<( copptT—which are as u rule siu\rint;ly ili.-iseiuind'.o 1 tliroujiii

i.ll the ileiiosits— nve concentniteil t^ such au extent tluit u small out-

put (if this ore might be brou^iht about ; but it is not lilii'ly that, with-

in the limits of this ana. the niinintr of e.ipper ores ^Yill ever beeonie

nil important imlustr.v. I'p i\) the present, no i-xtraetiuu of copper,

or shipmi'iit of its ores, has taken place. These two metals occur in

t'le same ileimsits, or the same kind of deposits. There is also a

genetic connexion betnecu the origin of thi; gold ..ud that of the

,.i.j, per—that is to say, both of these metals oci'ur in deposits of ccju-

ta'-t metamorphic origin, mi that the (li.-i-u->i(in of our m.i>t include

the other.

At the elo^e of the year I'JO^. reduction of the lled'.ey ores had

been carried on for about four and a half years, and tlu auuual

I>roduction of gold has been each year in tlio nji;i'ab.)arajjd of

$.")U0,00(> in value. Xo copper has yet been recovered, except

perhaps as a by-product of the smelting of the gold ores. At and

I'ear the surface, much of the gold occurred free, and was visible in

tlie native form, but with increa^^ing depth its recovery became more

difficult, on account of a more intimate association with the sulph-

arsenide arscnopyrite. This is economically the most important

mineral with which the gohl is associated.

The occurrence, so far as at present known, takes only one form.

This form is that of irregular, ill-defiiu'd bodies, of by no means

uniform gold content, lying in limestone which has been altered by

contact with diorite or gabbro intrusives. The tore minerals which

cccur in these bodies are arsenopyrite, pyrrhotite, chalcopyrite,

pyrite, and zinc blende, occurring in relative amount in the order

named.

.'i»>;it*.-:,-«uSA "tSV srrr ^s^»-^ f~M *><-? '•o^>*iiLtrc":
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Allli..i.gl, tliL. ro.ks of i.lii- urea i.ru semncl with fault- li^-urc-
a.i'l .likes, nono of tli,. workublo oru .k-posits uro known to oe.ur us'
lodes or fisEure veins. Kven uhero K^sun, tH.ur in ..,.„,.xi.,„ „,;,i,
tlie ore Lo.li.s tliey are fe-encrally barren of tfoM val.LM. ail ;„.•
scureily, „r not ut nil niineruliml l.y sulphi.!. s, a fu.l ulu,.h j„-,Ae^
tl.at this li-suiing un.loi.htedly took place at a later p. ,i,„| ,1,. „ tl„
l-nn«ti..n of ,h,. ore ,lepo-it-. Tlii- i> ratli.t a striking f,..a,Hv. .,.,1
piiioes tile formation of tin,, ore ho.jies far l.aek iu th.;

i,',

„!,,'. ,!
l.i^tnry of tiu. nrion. .\ |., :,.f ,t,„l.v „f tl„. .-on.litions of "tl..'J „i"„
!<"l.es as tli.y o.xi.t in the lieM i- .„iH,.i,,,t t- hrini; out ..„ pm-
"anient faet. Ail nf th,. Ln. i> .lepo.it- of workable si/e aro inti-
ni.'.tely as.oriute.l uith .liorit.. or Kabbn. stocks, or apophv-es fm,,.
these stoeks. More often, an,i it n.ight be said, us a nil-, hev are
e-oeiat.d with tlie a,K,phy~,-. but at n„ Kreat .listanee from tiie
slueks, an.l nou-eovrr, tii..y oeeur (,nly in tin- s,.dini,.iitarv ro.'!.-
v.hieh have been intiu,le,l by tbe-e apopliNses, and nnt in th.. iuuenus
rooks. Althoiifli n,,t many diirerent ore bndi.s aiv kn-wn ,r
v.orked. yet those that ar.^. sliow beyond any doul t. in the autlmr"-
opinion, that there is u fj.netb- e,,nne.vion betwem th- L-abbr,, in-
tru-ives, partieiilarly, and tli.' ore deiM.-it-..

From their siniilarit> of form an.l i.bntity of orli;!,, it Is ^iilv
to be ..xp,.et,d that the ae.v.nipanyiiHr gan-ue miner.ils wuuld be
VI ry n.ueh alike in ehemieal eompisition. They are always tho-,-
•vbieh have universally been fo' nd in ,lepoHts of oontaet inetannu-
phic orif:in, Mhere igneous roeks u>,;v been intruded into -...•ks whi,-!,
are eminently of a ealeareous nature, that is to say, the silieate- of
lime, trarnet, epidote, ,'• .,.ide. and tremolito. In lesser amount,
where the alteration has perhaps not been so extreme, ealeite and
quartz form the frani;ue minerals, and, in extreme ea.-es ,.f alteraf bii.
a small amount of axinite is present.

For a re-ion that has produced sueh v.ibial.l.) .e',. lu.H,-
''.c Hedley district exhibits little surface evbienc,. „f its minerJ

alth, ami this in spite uf th... many and - 1 exposure- of the
• uniry rocks. The v„l,.ani.- roeks of th." Ited m'oiint:iir. CMutnin
abundant disseminated sulphides, which on oxidation imp:irt a ru-tv
i-tain to the roeks. So far a< known, houover. no dopo-ii- ,,: value
recur within these discoloured roeks. Conlaet- of the ifrn....us rock-
v.ith tho sedimentary. wIuto pyrrhotit,. has l,e,.a abundantly
developed, also show a slrong disroloration on the oxirlation of the
J.yrrhotite; but the presence of this miner.d i< lovor a .TitrrioM of

?r*3" .-t-.^tr-. TSfR'«(.»):'
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lii.uli K"M viihi.'., iiikI ni'ii'Tiilly iiiJicatcs lou- vuIiicm. ll i= rutlar
tliL' UJiOhtclilulious tic\iloi»iiifiit ot iiiufli uiMimii.vritc on tlu^o con-
l:irt>, iH'eolni'.iiiirii i.,s u cuii^iiifrabli.' iiiiinuiit <,t lUftn^Miiiiiti>rii, lli.t

liHH jinivfil ti, !„• pi.Hliu'tiM- ul the br,i •,,ic d. puriti. TIil- ur.icii .-

n.viitc is iiut \ir,\ i-iadilv uxiili/.itl, ami llii^, ruiipl.'.! uitli llio rt'ciMit

Kl'H'iiitiiPii wlii^'ii tlio witolu r.'jjioii hm uii lor„' > i •, ;^iv',)4 an jru

Within u lew iVit of the surface, wliicii i, viiv little dilleient tiniii

tli.it jiM> iVft (liAu, wiicro the oro ii cjrtiiuly i'l in iiiioxi li/. .> 1

eu.i.iitioii. The (>uter.j;j ut uii ore l.uiiv, liu.vever, is olteii inurkid
I'.v a tliiii iimiitlo of li.auuitu undjriij.itli t!»L) ^tjil, b :t tliii dj^'s

not rim cry far on the downward slope, and soon disiippj.iri

iiltof.'ctiiir. It has Lem the experience in wa^hin^ tlii.s red dirt that
a great niiiiiher of very fino particles of gold are oltnined in ttie pan,
I'Ut never any niiKgets of oven moderately large size. It is ehara^-
tiristie of all the ore hodirs dis(<^)vercd that the ^old is disseminated
through the fjanyiue, uKvay.; in very fine partielcd. At times the out-
crop is not covered by any mantle of limonito, and the ore body
^hous oidy a very .sjiirht oxidation -on the surface. This oxidation

miRht extend down for S or 10 feet, but more often at that depth
there is little or no evidonca of it, and the sulphidji are there in

tli.ir primi'.ry >tate. As a result of the shallowness of oxidation, or
the lack of it altogether, there ir- no zone of enriched sulphates, and
llie tenor of the ore within a few feet of the surface is gem'rally
that of the ore at the greatest <lcpth yot rea-jlud. In ejrtaia in-

stances, where conditions have been favourable, there is evidence that
thi're has been a leuchinif downwar.l of the tjold content, and con-
centration in pockets or troughs, but in these cases the Ro!d alone
appears to have moved, while the associated sulphides have been
'Aoatliercd away and not transjAjrted downward. In some of the
ili'posits, the dip of the ore body is too slidit to make this factm- of
downward enrichment important, but cv( n in this case there is some
evidence of it on the foot-wall. It mjy 1)3 t\kin. lu.vr.'or, as a
^I'lieral ml'., that there has been some Icncliiuf; of the -old from tin;

upper part of the deposit, with on increase in value downwanl to a
(citain i-oiut. llow far down this point may be cannot be definitely
deteriiiiiied until other deposits ore exploited.

On account of thr- irregularity with which the pold values arc

distributed through the deposits—beinfr hij,-h in cortoin spots, and
almost wanting in others, often too. without any nj.pareiit ronson—
it would be imsafe, from a few dozen assays, to attempt to pive an

T '//jr^JwniiFfepsit^j w^h:;^'*!-' i%a«]i^^ m'
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vala -,

eHtiiiliit.- i.|' the a\,iiin.' \.ilii, i.i tlio ,,rt-i tliroiijrliiMil lii, .|i

Sillllpl^' M'lcrtid lit iMiiilniii Iruiii tin; orf luilio i.l ih,

iintl Mikil I'liito laliii- lire no critirioii ot' tliu iiver.iK

tlir-( on- lioiliu^ lor oiiu ot'ti'n jf.'ti <!iii)riu'.u-.l.v lii>;h vuiius .m
ctliii Viiliiis timt ar.' iniicli l.iluw the j;niii. ulii.-li it u.m.M

i
is (,,

win-k. It i^ only l)>- tiiking tin; totnl iimuiiiit of goltl obtuim- I ;i:i, [ a
i.iill rim lit' a inoiitli or a yiMr, wIil-ii liuii.iru 1^ of tons have l.,i u

trciituil, that a corr.'ct e.^liiiinto is olitaiiicii. lliu luiliii-iinl m:,u iii.nt

I't til' Diil.v K.iliietioii Coinimriy tor tiiuM'iir lynTfiivcs an aviratr .1

iiliMo-l .$15 to thr ton for .•!:.,(hhi tons of ore uuIIimI. It is ci rtaiii lli:ii

in the early stasfis of minin;^, when surface ores were more lar^(ly

ii-''il, thr averap' valne nm~t liavo xoue siiglitly a!io\,- tiii-i limuv.

It is prohalile also, tliat wlitre greater depth is attainnl. lln' niin.

ouncr-i of the region will lie fa(v<l i>y a sli^'llt louerin^ of tlir ^;ri,il.'.

whieli will also he aeconipnnied hy (theater difficulty of treatment.
Tliorotinh tests have not everywhere lieen made of the ore liodie.i ot

the district, liut sufJIeient has heeii done to di^monstruto that there

arc larffe (piantities of low jrrade ore, jtivinj; n (,'oM valno al.out

ei|ual to the i>re.^eiit <o-t of treatment. With improved metho.N of

treatnietit. and letter transportation faeilitiis. mueh of thi-< ore

cnnld he ntili/ed.

iifsiiiiiirriov.

The jirotluetive portion of the lledley district is ai, the pn -cut

thee eontined to the re^'ion lyinn near the top of the N'ieki I I'l.itc

n,. i;!itain, on its eastern slo|)c. Here are locateil the two mo-t iin-

poitant propertie- in the distriet-the Nicliel I'late and Suniiv-i,],.

ndnes—and these two mines have so far produced all the ore niimd
in the whole district. Ore deposits roeontly discovered, and now
I.l in^i- prospected, are loeatecl in certain portions of the eastern slofi,'

'if Twentyniile creek, and it is strongly prohahle that some of these

will turn out to he of eeonninic value. If there are others insj,!,.. the

limits of this district they have not yet proved t ) ho of sufficient

importance to attract capital for their development.

If we inidude with tlu^ proven ore hodies tho-e propects that i;iv,.

the prentcst promise of preduetiveness, we find that they all lie in

the central and northern p.'irt of the area, and withi'i a radius of

one mile from flimax hluff. A circle, central at Climax hluff,

V itli a radicis of one mile, woidil eov«'r nil of the known workahle ore

l.odii-, as well as tin se prospects which at present look most pn.niis-

i
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'"« it 1. 1..4 i,..a.a thai tlu.t oir.l,. ., ill ,..,vcr tl..,. liiuit „t itmIli,-.
t.w.K.,. for all tim... |,i.,-uu,f .>r,- bo^ii... ,n„,v li.tur 1... torn..! .,ut,i.lo
". u'"l un.l,.„l,t...ily ,„u..|. .niu..rali...ti.,u U n,nv k'.-vu to „-,-ur
"I't'i.lo tin. li,„i,. As r-KMr.K tl.o r, „l„Ki..al .li,triln.ti,.u „f Hk-,.
ere 1-o.lu.s, ,t .,,.,H.ar* that thoy ur,. larKel.v ro.iU.R.d to cue of the lo.ir
<ln.-,uns alna.ly .utliuo.l of ,1... ..-i „t.ry ro,.|... X„ i,„„ortu..t
or.. i„„|,..» have jet Im-..„ .iisrovt-rod iu ilu- :{.Hlt..|., UM Mountain, u-
Ahor.i... n f..r,nntion.. The lowt..-t .nunl-.r of tho .Ni.'kel Piute forn.a-
•';"' """"ly. II- Sun„,«i.k. li„H.,..,„o M a M.a-.ix.. hh... lim.nono.
vlH.i. has n, t H. tar prov,.! i.r..,|n,.tiv.., ..v. |,t iu it- „p,,..rmo,t p. .-

tj-ii. Ihf rrniainiiiK portion of thi. forniati.m, ubov. tho Sunnv-
M.l,. l,nK..t,m.>. i. ,.n,|oubt.,.,lly the b,..t of th. whole seli.nontan
MTi,-, an.l .nnta.n. all ihu kn..wr, ort-bo,li..M. a» \v..ll aa the nm-t
'"."""'"'^' ''^'"' •- ''"''i^ I""t of lla. \i,.k,l Plat., fonnati.m cu-
*:""' """"' •' ^'""••' "- ""11 a- M,,,,... .luart/ito ban.!., an.l tlu- as..>.
c.u„ .,n o( the.u l.v,. ki,. I, „f roek. .eoin. to have bee,, tl.o most
_.<.v.,u>a!.ie l„r the .lepo.iti..,, of ore boli.M. honeo it is of sne.;! ,1
linportani'.'.

Tl.e n,..re av-„eiati,.„ of tl,.. .\iek,.| Plat,. f,.n„atio>, , ,th toeks
r.t later 1^. „.- origin is not >i,t!,ei..nt t„ ,let..r,nu>o the l<.euti.5n oi

;" '7' '""'i- ^^''-tl'" )•'"•'..• .^ .>.ary. an.l .o far us present
kn,.u l..,|f;.. go, s this fa.tor is the pre>en..e of a certain kin.l of
i=^n,..o,.s ro.k. The inl!u,.n<-e of the batholithie mass of jfruno.liorit,.
.nueh as nu^lU be ,.x,.,.,.t,.,| of it fr„„, its m^c and ^fenerally ...or.^
''1.1 eomp.,s,t>on. is relatively uni.np.-rtati* ,. the format, n of ore
b.^.i.es Ihe .JK.rite is less i„ <,nantity an.l ureal distribution, but
Its tntluenee is .tr..n,'er. The n.ost unportunt ign.-ous roek, however
and one fron. whi..h tho least -hould bo ..MK^otod on account of its
more buMc ron,positi..n, is the pabl.ro. This in virtually every caseH the ,Kn..ous roek whi,.h has |...,.„ tl.o most „..tive minorulizor. a„.l
whose history is bo„„,l „p with that of tho ore deposits. This is
the roek. which, in the oaso of all the ore bo.iies of the Nickel Plate
Snnnys,,!,

.
an.l .Mot.n.l tniner.d ..laints. either fortns the foot-wall or

u- otherwise <los..ly assoeiate.l with tho ore bo.lios. Not onlv heiv
bnt 1,1 other portions of the .listriet where .likos or npophvsos from'
th. pabbro ma s have be.-n thrust into the so.limontary rocks, it wa*
notice.l that tli.ro was a tiotable incr..asc in the pold values obtain..,!
over those peiuTally foun.l on oth.r contacts. Whether anv genoral
vnl.. can bo ,le,h,e,.,l from this remains to bo prov,vl. At the present
tune ,t ,s more tlian a more coincidence. Another point in this

PIn'l^-^-ftf*,* 1*5'
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riiiinixiiiri. >iit Kill' uhii-li liii- ii, r'.iiiiit.T|iiirl ill til.my uiii.r u,,M
iiiiiiiiikr •li*trii't«, ix il.nf tlic l.c-t >irr .li-pi.-it^ iirc ii..l fi.iih.l ji, il,,,

iminfliliati' vicinity <it' tlif iiiaiii -t'.'k» ..f jfuliliro, I, tit ,ir.' !.i.Mt.>.|

tiiiiTiilly lit soiiiM .li.inii.f tr tli'v -inck^. tlumuli ,.i, ,|il,.., ,,r

ii[M>|iliyH.s Hhi.h have Imcii .l.rivi.l trnm tlifiii. IT lli n f

the (r.ihl-hi'urinur S'llutioiH witi- in tin- stocks nf (jahhrn. tin -. .,,lii.

tioiix MM'm to have trnvflli-tl s.imr cljitaii.c hi'fori' the g<M un- lil..'i-

iili'ii mill (li |Mi-.iti'(l trmii tli'iii in th nntry r.n'Kj. Fiirth. .• ,|i..

f'ii"i..ii ,,( thi-, h'.v,. vir. uill !.• .hCri.'.I I., a l;itrr -iTii..n.

MIM.l(.\I.iniV.

I.l'l Ml MlMKMv.

Fur i-..nv(iii M ,( rotViviir,., thu iKinn-x .,|' thi> iM-iiui|>al iiiln. ,iil

i-IHiifs t'.iuii.l in the ore hu.iii-i ..t' the l[L-.llfy ili-triet are a..cinl,i,.i

in tin- followinij; list. Other niiiieraii have heeii luuinl insi.h. the
ilintriet, hut only those are inentioneil uiiieh are known t.) I.e ne.ie
or ieis eioM'iy associated witii the ..r.M. Tlie list also eotitains .vr-

tain eliiiieiits the iniseii. e ot' whi.li is known from as-nv, i,nt tlir

exnet ehemieal conihiniitiMn ot' ulii.li \\itli ,,iher elements is wd
kinjwn.

There are in all 2S specie-:

—

Gold.

Silver.

i'latiuum.

Nirkel.

O.balt.

Tetradyaiite.

I'yrite.

.Xrseniipyrite.

Molybilfiiite.

(iuleuii.

Chalcopyritf.

Sphalf 1 it».

I'y rlidtite.

l^\iai tz.

Mi>«nrtite.

liiinipiiiti'.

<'.iln»i..

IVM-piU-.
ryroxeiic.

Wiilhivtiiint.-.

Aniphibole.

Oarnet.

Kpidute.

.Vxiiiitf.

-A pa til.-.

Shi i< itc.

riiiiii iiH.

lliythiite.

(/o?J.—This is the most iinpurtant niiiura! in tiie region, t'ruin an
rconomic point of view, and for tiie re<'overy of this all the minei
ami prospects are beinp worked. It occurs here in two forins-iri in
primary state in the ore bodies, and in a secomlary stnte in detrital

deposits. The fact that placer gold was found in the pravel (lei)o,its

of the Siniilkameen ri.er, and some of its tributaries, tirst attrnctod

the miner to this region. The richest of the ;e placer drpcjsits were
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li'Uiil liinh.r u|i til., livi! I. ii ^ 111 i, ktiMvii t'l u.'ciu ill liiniti'tl

'lii.'iititv ill all |,|,,|> ,,f il,. Sill, ilkmii' 111 ri\.r. N., jiliMcr i|.'|.o-its

.' lii'M loiiiiil iti^itli llic liiiiil- i.t tlir III. Ill,, .li-lriil (Iml uri' rioh

eii"in;li fii ui.rk.

Ill Ihf (Iriri ilirivf! I'rMiii tin' !. .iiipiHiti.'u »( tlirt uri- liuili. s,

t 11 i- loiiinl ill v,.pv liri,. Kii.im, ;,||,| tlii-, I'ltii U- rollowod for H ViTV

eiiiiit fliptaiu-e ou tin- »l<.i>i' j.i'l.iw (In; i.iiliToii iil' the on; liotlics. ft

K-rurs ill a ilurk riil .lirt, ii-Uiillv ln^- rnl l,.v otlur .iril't vtliifh I'Oiii-

pJt-ti'Iy coiiRcal)* it.

In tliu ori' \<-V\,-> tliiiii-i'lM-, tii.M I oiil.v visible in tin' rnii. in

tlir Mirl'iicf <. Ilijow till", whili' til- viii\io of tliu or- m:iy not
Jiiivc iK'cTi'iiw

; iiiM.'li, (fold iiiK rurely Im? mvii. In thin *urfac« tone
!; lii.j.l liiii !rM|iii iitly l.c Hffll il' a ^':lll^tu«• of .siilidiiilc, ,iii,l lim-'

M':.iil,'<. rii, Mrti.j. < ;iri Mniill, I. lit ruii easily lie ilitecteil without
till' ii'l

•
' I leii- It •- -cell (o 1(1 a^MM'iiiii'd citliir villi iirsi ikiiin i-ite

or t< i.i:'i>r .!;• 'Ilii lafltr i- only si-muiKly ili.-*cniiiiat. i| tliri.ii^'li

tht« K-'l-'-'. I"lt wluT.Vf i' ,.o,- OCIlr. it is MVIIlTally found to 1).!

n^ro, ,;|t,.,| J, ill, ,, ,.,,. ,.,.,.
i_-. III.

(iold is ! .. I ii...vn ,.,1,. ^, ill, ,ii-„.|,..|)yritf. It lieeotms vi,>ii,le

i'l (or v,i ;•(. /. ,1
, v.;„iv j'tcr oKidiition of tti^ ar-toiiopyrite in

1 lihli it wii- I,. 1. 1, it riTnaii, :n .in iin„lal>lo ro^idiio, while the
1I--I nop.Nrit.' \\! - riiiiicd nun.v Wlmi (lie <-\;i<'t nntiirc ot' lli,. c.iu-

liiiiitim of the p., Id iiirl ai-'ii.'pyrito v.ns in tlw iniiinii-v , , ^ i- not
known, hnt it uoe^ mt .ijipeiir t,. have m'l-nrrid as a tc"i i'i

• • it is

II',.;-,' li;.;o|.\ tii:it it ni:iy li.ive I..on intiniiitely iiiix»>' ')• •'.. •.

l'>rite, iind in its elenviijre plan.-, or c!:..' it is in i.t- >. oil ..o!n-..-;i

in tho iirseii..i.yritc. Th.- •jre.it .litlionlty met u il' ':

'il. ;.-..ld in tlio -tiiinp mill, soeins t.i point to the :.,

aetiiiil comliimition of the irold will the nrsenop i

'I'll.- \i-il,Ie froM tliat his result. -d from th • !, ..: i-

nisen..|ivrite i.s not erystnllin.', hut i- very rufrn>'d. ui- ' r i . ,

.iieTiii'-' points. It hiis a .lull rusty tarni-h. hut is .piite ...;, ; , -ui
fri shiy cut.

The surface ores leml themselve.-i very readily to ruduotion hy
ainiuiramntioM. hut in the ores helow the iiiHuenec of surface clteni-
tion the treatment heeomes more difficult, nnd only a very small
p.r edit of the total value is ohtnined on the 0!nal^'anlutinK phites.

Resides th. nrs.nopyrite, pold to a limited amount is known U occur
with the otlier snlphi.les of the ore bodies. Attempts, however, to
prove the nhitive nniount nssociated with each sulphide were not



M !•! I V .MiM \ii Ml* I !M« "III Ii|.l"i>|,- m:
S.lK'l'1 •-till. All tll.lt V II- il-lMTt;ill|l- ! h" i: ta.— tr-l- W ,1-i t!l..( •

.'iC

griulfsl iliiK iiiit ct i;i.|.| i- \xith tlic ai-<-ii. ;. 111,., ,iii.| II iiiiii'i -1,, l|, r

|.rii|.ortioii with til,, iili.-r^. It wu. lU-i il.'t>'Pifiiiif I t'l it •
; i

i.iiioiiiit"! (if iir'i'ii(i|i,Mit(' .: n.it riiir u!iiiuriii viihii s 1 ul tl...* i

Miliii-i viirv thrr.imli liumli A* <( .I..1I is (,, tl„. t,,u. lii,- m,,. ;, <
,

HoU\ ii—ixiiitiil willi iir-(ii'i|iyrit(',
I'

rliDl U-, «|i|iiiliiii . „„.{ t\-,,\.

ct'iivriti', im iur hk the tfsts miTi- i'.>i:i.'il, will W f.iiiiil utili r . ,m!i

of thi'ic ininiTiilii.

Ill tlio iiiiiiiiiiy on-, till jiiil.l \iiiLK-, vary i ..ii-i.l,r;il '\
. On- .|

the Hvcriip- \ ilu,,- „t' ifl I to tlic ton iiif Ih iiic juiiif.l ..ii lii. Minir.

si>li' mill Niclitl I'l.itf mini -, liiit tliis uliu' is the re»iiil ul a iMii'tul

-dcolidii of mis i.f a hii.'hi r irruilf, iin.x<il \uth thoso uf low- '. >., „-

tl iiiiiki" n uiiifd'tu iiriiiliirt frmii iiidiilh to lii<iiitli. It in <'iTi..in ihia

ihi If iiri' hiru'i' iiuiiiititif- uf i.rf iii tUf ili-trict wliirh Mill (iti!> ^•\\l

fri'iri iji.'i tc. ifT to tl' • ti.ii, aii.l thi-". with tlii' prr-ilit co-t of tn ith ur,

ami liii'k of traiisimrtation fui-ilitii ^, luiirlit milv jiivc n hari' r;ii jriii

of iifoiit, cv'ii ill till- I'li-ic of the lartriT tit'nri'. Tor iho jirf^em c.-t

of ( xfrrftidii niiii-t amoniit to nlnn-t ifii to tin' ton.

The finoiicss of tho poiil 1" riirriuj; in-o in Hiillo.v lii-trii-t li.t- n r

ii<n (IcfiTiiiiiH'il. nin! no o^tiinnfi' of it oaii !i' jrlviii.

Silver.— Xo iiativu silvir i- ki:ouii to i iir -.vitliiu tin' Hiiili'v

nn a. tliouKh it i- ri'poitoil niily a ^horl ili.-taiii-i" out-iilo. Ass,,,.- of

vlrto.all.v all tlu' IIi lliy ore-:, howoviT, ^iv a -iiia!l fr.i'tioii of an

iiiiKi' of silv-i III r Ion; l.ut liijiiicr 'iilms uro oLtaiin',] in tli. -.•

iloposit-* whii'li lio ill imx-ivi; liiucstuno. ulioro the silvi'i- jirol. li K

oi'onrs ill n.ssoriaf i,.ii with (.^aioiia. It is rarel.v. liowovor. in su'(icitiit

iiuantity to ninko it inijiortiiot in im-na -iiiL' tho valuo of ,,re.

I'latinuin.- ]n n pirsonal ooii'iminifatioii to tlio author fro!ii .Mr.

F. A. liO-s. iiiainijur of tho Daly UodiK'tioii Co., tli jin'Si'iuv ,,f

lilatinuin wis nffrroil to. !Mr. ]{oss su.vs tjiat in tho ini ss of tho

clenn-up, nt tiio ciiil of a inonth's run of thf stamp mill, an unu-unl

(loposit .as iioticeil on ono of t!ii- plaf.:'^, close to tin"' lip of tho

mortar. A saniplo of this, ahoiit one pouml in \\ci(j:ht. was .'olU'ctnl

rnil suliiiiittcil to the ohemist i'or analysis, who roportoil it t'l > ichl

ahout 0..-. per font platinum. If was sii-.peotcil that tho platinum

occnrnil, not as the native metal, but as Hie arsenide sperrylite.
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Mck-el.-Tiw iir. scncc ol' this cl.iiifiit i^ kimwii in tlic ores of
tliH ilistrict, and it was ,<litaiiR<l liy assay frum pyrrliotiti' (.•oiicoii-

tratcs from tlio Siiiiiiv.i.l,. miii.'. Tli,> I'xact iiatiiiu of its occiir-

riMicc. liowcvi-r. is lll]|^Ilo^Ml. An iinioiint of (I- 111 jur ctiit of nickel
was olitaineil l.y assay of tlie pyrrliotiti- coiiccntrati's.

ro/,fj//.- ]>_vrrhiititi< conci ntrat'.'s also fravi> on as~a,v a trace of
'•ooalt. Tlic jinsiMKV of this mineral was also suspected in cnmlii-

nalinii with the ar^.nopyrite, makim,' th.^ mineral species danaile.
Hut it has not hcen a.tnally d.'t.riiiincd as such, thon^'h the oeeur-
renee of liydrons arsenate eryliirite- - .in tlie onter.ip of the Xiekel
I'liite ore l.ody— lends vi'ifrht to this suspieion.

Tclni.him'ih' (l!i,Cl'.-S) ).—Trtradyniite Is funiid >parinKly in the
'ipper parts of tiie Xiekel Plate mine, and generally near the snr-
iM-,: It o.viirs in (lark hlui-li crystals, which are foliated and soft,
an.l have a hri-ht steel -rey metallic lustre on the fresh surface.
This mineral was i,lcnli!ied in a san>ple of contact metamorphie
'

'' '> '"'"''• <' 'f- Warr.Mi. It occurs in the massive altere.l linie-
"'

•
"''''•'' '•""-i-ts of garnet an.l epi,loIe with much arsenopyrite.

It is very often foun.i in asso.Mation with free Rold, and specimens
cl the ore sh.nv crystals of tetradymite encl..>intc small particles of
initive frol.I. It has apparently no ..onnexion with any lissures, l.ut
n.ay l.o the result of sceon.lary alteration near the surface, as it has
not y,.f hcen idcntifi.'d in the deeiMT i^art of the mine. On the other
liand. the minerals with which it is associatcd-namely, garnet, epi-
dote, ai>d arsenopyrite- show little or no evidence of surface altera-
tion, an.l there is a strong possihility that this telluri.le may he a
primary constituent of th ,nta<-t metam.,rphic rock formed .-on-
temporaneoM-^ly with th,. .,ther .•onfaet metamori.hie minerals. This.
••'Pl">nt,tly, is th,. ..nly on., of ,he telluri.les which ha? up to the pr,.-'

^ent lH..n i,hnli(!..d in ti.ct m..tam.,rphic .lep..sits. 'Pr„f. Warr.-n
in tc.sting a small porti.ni of the mineral -..t a rea,.tion for I,-a.l.

v.hi.h at !ir-t 1...1 him t . n>\ t ua^'yaKite. l.ut further tests gav..
.X -troufr hismnth ...lorati„n. which, with the ^.-n.-ral app..aran..em.d
erv-tall,,-raphi,. f,,riM. prov d the mineral .-ouM only he a tetra.l.v-
niite. which carriis -eme le.id.

' W. H. W.M.,1. ,.,,,l,„,.v ,,,,,1 „,„ ,1,.,

AiooimI l;..pi,rt I'. .-;. <;. s.. I'mt II.

if l.ll-liiiiii .|M.nliniii;U-
: L'Jml
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I'yrile (F,.S,).— I'.viit (• IS iKjt a^ iiliui! limit an (.iIIkt

or p.vrrliotito, iiiid. L cciiii-c it lias not Iiocn fouml

ir-CIrp^ I'M.

US !i piicr:il nil

111 iissofiiitidii with the ore cK'imsits, Ims not hccn iis c'Ifwcly >tip

the otlicr sulplijiles. It

.1

s occurri'iioo i^^ not fji.Mioral ainori:,' till'

rocks of the nria. hut its distrihution in localizr.l in (vrtaiii l-.lit.-.l

r.roas. In these areas. Iiowever, it heconies (luite ahiiinhint. On ili..

Hiilldofi minora! elaiin it is aiiundaiuly develo|>'.l in tlio iMiiia.-t

n.otatnorphie zone of the sedimentary roeks. The eontact iinliin-

crphisni has hero hi'en iirodiieed hy tlie intrusion of a (faliK.-o pu-
phjry, and tlip pyrito iipienr-^ in massive fonn, in hiinehi s ~i Mtli-i ,1

tlirou>:h tlio mass ,,f tiie lime -ilii-ate rork. It al-. f.,!|,,\v- wvll-

dotinod linos, as if fillim; small fissures in the alt-Ted sediments.

It is also found very sparingly disseminated throujrh tlie iuiii in-

ro<-k. It is poncrully of a very pale yellow colour, and as a ruin

occurs in firannlar masses, without ;uiy tonde-icy to crystalloi;iMplii,:

outline.

Aisciiopniilf (FcAsS).—Arsetiopyrite is the commoin -t and im-t

I
widosprcuii sulphi<I(! in the di-trict. It is found in all the iuiieiMi-

roeks, and their dike oiiuivalents, ami also in the seilimcntai-y rocks

where cut hy these igneous rocks. In the plutonic rocks it is always

woll crystallized, and is sparinsly disseminated throusrh them. It

was ohserved more ahiindaiitly in narrow cracks in the fjranodiorite,

where it appears in a traiufue of white ipiartz, and it apiii'ars in the

samo way in the dioritc. In the <like eipiivalents of tlic<e pluloiiic

'.•eck;, and particularly of the diorite and jrahhro, it heco s much
' ' aluimlant. ami appear- alway- in well formed indiviihuils,

iipparently the first to .Tystiillize. It is ,ilso an original constituent

in the V(dcanic rocks of the Ued Mountain formation. It is mo-t
ohundant, however, in the contact metamorphio zone of the sedi-

mentary rocks, where these have heen iiitriided hy the dike forni- of

the dioritic and pahhroij rocks. Hero it occurs as dissemiiuiti-l

jiidividuaKs in well formed crystals, or else in more or less well-define.

1

hands when the crystallization is less perfi'i't. It apjicai^ t.. have li. i u
formeil in this case ^inmltaiieously with tlu> fiartiet, cpiilnt, . and ..t'nr

contact mctamor|)liie minerals, ami is a<-oeiateil };i-mrallv .villi pM-
rhotitc, less fre<|nent|y with chalcopN rite and hlinde. Tin re can he tin

douht that the ar-ietiopyrite of the contact metamorpliie roek- Il-m

heen derived fnvn the i,'ue.>ti4 roeks. for t!i.?r; is -i i si,'i of iti

Iireseiiee in the unaltered 'ed-ments, and the traii-t'er fviiii the one
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ti. tla- ot'it.!- was eifootcd iiiiuKvliutoly at'tur tlu iiUivH'hj.i, .'.li

(17. -tali/.iitii>ii tiiok plaof siniultiiui.' u-.'y ur cvoii slii^htly bot'ui-e

till' uthcT contact niutarnorijliii; uiiuci'als. A later goiioraf ion of

iir-tnii[ijriti' ai'comi aiui.s tli" cry^tallizi'il arsouoi'yitc, an I tlii-i

ainiuai's in more or k-is wcll-ilctiuwl lines rou^'hly iiarallel to each

• tlicr mill >liu\ving a iM\\>ial]i/.nti(iU imn-li lc>> iRrt<rf tli.in the iiliovc.

Tlii> form is probably due to eruptive after-net i.;n^, folio.vint{ the

ii-neous intru.-ion 1 ither liefor • mnipleto rccry^talli/ati.iu or .-b'Ttly

iii'ter it. There is a slit.'lit ilitrereuce in colour brtwecu tlies ' two

kinds, the crystallize! variety boin;? svhito in colour, while the

massive form has a very sliglit blni-h tinf;e. Whiii er\-tallizid. the

iirsiMiopyrite is *-iry often twinned, the twinning? Hues appijaring

a^ striiitions on the faces oi tlie crystal. The ar~enopyrite i- nio>t

important, on account of its association with the (fold. It has bi cu

dctinitc'y proved that gi'ld, rarely, if ever, occurs in payable ann'iint-,

unless arsenopyriti- is p:-e-eiit in the ore in considerable quantity;

but it has al>o Ijceii d"inoiis*rated that all di^'osits v( arse 'iiyrite

in this district n' lot necessarily contain goll in ss.ii'i. 'ieut

quantity to pay for ,. .king. The massive form is more often aii!

i'ldication of good griM valui-s than the "ejl c;'yst:dlizi'd form. On
a<>'?ount, however, of the patchy nature of the distribution of thj

i;"ld values, concentrates of pure arsenopyrite give very variable

nmounts of gold on assay. Absolutely clean ar-eiie])yrife takeo fr.uu

a jiart of the ore body which was known t'l be" rich, gave n-ult- of

l:f.;i^ ounces in geld and O-TS ounces in silver per to-, also '^.:','J

f.nnces in gold and O'OO ouncos in silver. Another as^ay of pure

arsenopyrite. which was taken from another part of the ore bocly,

nlso being mined as rich ore, gave only O.HO ounces in gold and 0..",i)

ounces in silver. Experiments of tlii- mUure ?i!iiply serve to conlirm

the findings of the mine operate.--, that the gold values are in spf.t<,

and that j. is impossililo to tell, e.tci-pt fro.n assay, what risilts

ar-enopyritc ore will give in gold valiu's,

Moli/hdenitp (^^oS").

—

;Nrol>li(l.-nit.' wa- iietie.d in oul;.' one

leiidity in i^liKC. ntrdy. mi the northeastern slope of Tweiitymile

<-ieek. about half i! mile below the dam. It i-: here found ie small

fine scales of a blui-h grey colour and nu'tallic lustre, spai'iuirly

<li-^-cininated throughout the quart;^ diorit.^, near the contact of n

rhyolite dike. It was also found in float of the same kind of rock

in the loun- part of Windfall cnfion.
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Galena (I'bS).- Llakn ii ij or vi-ry riire (.ccurroneu iu'licd.

tli'jiieh carefully lookcil lor. ^\ as not ^

thut are now uiukigointf a..'\floi)iiii.Mit. It lias, L

L'uii ill iUi.v 111' til

uowevcr.
1' OIU u i'lit.l (1 1/iiaX (Mli'iii, tl

fell ri )-..it i

ir I'Ujti'ru

iiiilo ercok.

C lialcupyiilf 'CuVvS ).—Cliiilloiiyrite is of wvy u'.iiiinic;

rtiue in many parts of tlic .lisirict, but is coiitinud to tlie scli iiifiitarv

xl tli.^

fuuii

nit:\'-t niifMiiii'i-pliic z.mi' of t'

ui
. mall ani'juut^i ;ii a 11 of tl ill,' Sumiynii: il Xirkrl 1':

iiuir wurki liy;^ !i(l ill inaiiy otln r iiiiiioraIcl aiuij It

ale

i--^ most aljiui'i-

iiiit, iiouevL'.-, in tlie nuissivu blue Hme.stoiio of the Waiiiur
i.n tl I'lii slope of Tu'entyiiiiio creek, uli

bi- in liiiliicient ip.antity to bo iiiiiieJ as a

e niuien!

il ai.p'ar

never in a well crystulli/eil form, but is ahvavs

n ore of copper. Jt

:!' ays in -uiull irregular ami not

massive. It apiie;

coutiuuous veialets, ruiiiiii

tliiough tl.e alteritl siiliineiitary roekrf. On the Dulbb •t: aim W;
Iinr-^e mineral claiius, thes- velnlets are lar-er in width and lUiij
pi r-i-teiit than in other plare.-, but even liore their lenytli can yeiiei-

nlly be measured in inches. In the ^'iekel Plate ores chalrupyriti'

^en. rally aecompaiiie- ar'^erio|iyrite, ami in that case is seen to lit-

aiir.p tlie bcrdert of arsenopyrite cr\?t»lf. In otlier cases, al-o. it is

i'lLind in the iiitirstior- between the ery>tal- ni ar>eiiiipyritr. and iimv
on that account be one of tlic later sulphides to be formed in the ore-.

!..\i:-'pt ill the ease Dieiiti.uied above—viz., the Wariiur-e niliieral

!aim--tlioii-ii widely <li~seiiiiiiated. it is nev.-,- suir.i-i.'utly euucn.
trati'd to make '. a profitable ore for the e.\tr;ietiiiii of ci.pper. Chal-
cpyrit... V, h.r,- it . etjv- alone, is never associated with hijrh values
ill trold. Some ehab'op; rit.> oi-e obtained from the Wariior-o iiuiummI

ilaim was eoinviitrated on the Wiltley table and then pn-.i! tlirou:;li

*he Wetherill i.iafrneti.' soparator to ch-in out tiir. m^i-n. tir material.

The cnr.er atratv was tlien as>^nyed, and pave a result of o.i'o ouio'i -

of -v.ld per ton. witii 2-n(' i.unoes in silvrr. This -bow- tlio liinount

'( !;olil as-'oei.iri'd with t!io ehali'opvrite to be very i,,u-. wiiilo tl

s'lv-r content v, is nuir!. l.-lier than that obtainml for any • i' 'iie

' "lier sididiidi s.

SiJ.fil.'ule r/nSi.—Spbalir^t. ir ziii.> blonde ha- ':. t a .«. id. i' •

tribmion ari.! is oniv fouii'l in :, few isni.-itrd ^daees. Tn tli.-e ]i!,,''o-.

hnwo>er, it i^ important, a- !„-o,sr a—o.-oit^'d with hiirli irobl v;,!nr.^

in tho ore. It opotirs 'n arente-t amount in the Suimyside iniiif- in
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Xo. -' workiiiK-, uiul mure ii)arii.j{ly iu thu Nickel i'luto mine. It

was also uote.l iu one or two plaecs on tlij easCura !ilo.)a of tin
iiifiou ot Itti.iil\mile crirli. hi nil of tluje cases it occurs in tiic

BuiJimciitury rocks iu the contact metamorphio zouo, and uiit far
Irom the igneous coiUuct. In the iSuuuiside mine it appears iu well-

ilitiuiil L.iiuils ci(w tu the iyncoii^ foot-uiill. and in general iiariillcl

to this loot-wall. It is here as^ociuted uitli ai>enoi>\ rite and pyrrlio-

tite, and Mane ehalcopjrile, and appears to be a later product of

crj»talli/.ution than at least the two lir.-,t ineutio:ied minerals. It
also oecuib loth at this place and iu the Mckel I'late mine iu well

crystallized imlividuals, disseminated through a gangur uf lime sili-

cate uiiiicrals. It is generally a very bhiek meialiic mineral, aud
lr,in its aipearancc ci«i.taiu> a higli percentage of iron. J.ess fre-

ijuently its lustre is a dark reddish hrown. Attempts to uijtain by
teparatiou u dean concentrate of zinc blende were not successful, oil

account of the s.'iall amount of material that was available. I'rof.

GwiUim, of Kingston Schcol of .Mine-, after pa.-.-iiig some blende ore
tliri'uuh Ml mesh b.-ieeii.-. ran it iver the Willley table to e.\lract the
heavier arscuopyriie; tile blende eoueentrate obtained was then
d.privcd of its mi.ie ^tlongly magnetic material, and the result was
.' product which coutuincd almost entirely blende aud gaugue. This
was assayed, giving a result of 11 -38 ounces in gold and l-:i() ounces
iu -ilver j.er ton. The result of this tot \\ as merely sutiicieut to prove
that fairly high values are associated with the blende, but it did not
pro\(' that these values were in th bkude alone.

I'.'.nhutite (Fe„S,,).->,\xt to ar.^enopyrite, pyrrliotite iri the most
common sulphide in the wh.,>e district, and is found in all parts of
til area. It is, however, not i:ii; ortaut in an econou.ie Reuse, as it

!^ u-v, r directly nssuciated with ^'..1,1 \uh\v>. unless arsenopyrite is

present at the same time. It is very abuiulaut in the volcanic rocks
of the Red .Mountain fo .uatiou. where it appjars disseuiiuatoi
through the mass of the rocK. It is still more abundant, however, on
the contact of tlie more basic igneous rocks with the older -seditucu-
tary neks. It ajij.cars here in the se<limeutary r..cks in the cnntact
metamorphie zone. As a contact mctamorphic product, it is abun-
dantly developed on the Warhorse mineral claim, where it apj.cars
in association with chalcopyrite iu the limestone. It is mu.'h h-s
r.bundaut in the Xickol Plate ore^, wliero tho ganijuij cotiists en-
tirely of lime silicates, than in all tlie Sunny.ido w,irking^. where
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Imif M-lici,U.. iiro not .-., Ml.uii.lautl.v .k^v. l,,i.,.,l. aii.l li.uf ..,rl„„u,t..,
ii-v ill frrtMliT pn.pnrti,,,,. I\ rrhotil.. „.v,r f,,n,., p„,

| . ry-, ,|,
hko urM.K.p.vrit... thoujil. it ai.i«.;,r.-, to l.o ol n..t..iMi,onwi..uus oii'-ia
1.1 tliu oru d.,'i>o,its. In.t.a.l, it appears in ma-sivc lorn, in irrc^ilr
iH-ea^, or in small paitic-les .lissuniin.it,, 1 tlirougli tho mas> S( di.'
contact rock. Several analyses of pure p^rrliotite, separate! l,,v nia-
lulic concentration from .su.ne of the ore- L.-in,' niiuo 1 f ro u iC,.
.'.irterent Sunnvside «orkin>.^, ^..^e a very eou.-taiit value f.-r ^.1,1
cntent. an.l also lor the silver. It Nvas Jou.ul that the un.ou„t of
gold in this pjrrhotitc \sas on an average (».O05 ounces to the ton „r
$1.30. Values as high as $1.00 to the t.m have heen olHuino.l' L.v
the Duly deduction Coi.ipany's chemist, but from $I.;iO to $1.(10 is
n very narrow range indeed, and proves the gold content to l,e ahno-t
-nstant. The silver value of pure ryrrh..tite was al,o found to he
very constant at about O-OC of an ounee to the t..n. AnaU-es -lUo
~h..^^v,\ that a trace of eobalt, and U-V.> per eent of niekel. uero pres-
ent in tlie jiure ryrrhotite.

(/'.w,/: (.•<i()j.—Tliis niimral is of v, ry e,,i„n:OM oeeiirr,-ner. it
IS an inijiortant constituent of the granodioritc. the .luart.^ diorite,
i>nd the quart/ite. Jt occurs in the form of chert or line-grained
varieties in the limestone beds. It occurs, al,o, as ehalcedonic
silica in some of the silieeous or argiUareou. scdimeutarv ro.'k.-. It
IS abundant in places in th,i co.itact mcta.norphic zo.io of tlwsu
sediments a^ a se-'ondary mineral. In such cases, it often forms
large priMuatie e.-v^tals, whieh hold in.'lu^ion, of cuicil,., epidot-
arsenopyrite. and other minerals, an.i in the weathering of tii.'

ealcitc and associat.d minerals, forn^s an infcrloeking mt-uo-k of
large he.xagonal crystals. In the frc-h uuAcathered rock, the for-

an appear-
niation of these large <piart/ crystals in the ealcitc giv,
ance of brocciation to the wlude rock. Thi- character is urll .-.h<,wu
in the workings of .Sunnyside Xo. 1. and in .!,.; K.vl,:,,,^,. tnun.l
.\s a secondary mineral in the ore |.o<iic~. it o,-,-,,,'. in irnruh.r .r.a-
niling interstices, op in small fractures with ,oi,n e.ilcit . It i-
found, al^o. in small fractnr.straNer>ing the p, anodic-it,, and .|uart.
diovito bodies. As an alteration produ.i it a,.pc.,r, in the thi„ s..,-

tion us filling small fractures in < of tl„. g,,rn..t of the NieU!
Plate ore body, IJocause veins with a width ,.f „i,.,v than .m fr^nli,:,
'( an in.-i, :,-, virtualh uiikri..,., ,, i„ ,i„ ,1;.;,;,., ,^,,,,,.,^ ,,„ ,,,_

opportunity to form :; a ti-ur.- lillin- ..f „ny l,„t vrv s,n ,11 -i/e.
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Its greutf.-t .lovoiiriUiK'iit in llii* I'ofiu is ,-eru iu tlii? cuiituc-t lili.ise

of llie griiiiipiliuriti'. vlui-'' t!ie rook is cut i'v jinnll I'nu'luri's v. !iii.'!i

pro filleil •aIiU wliiio tjjurtz.

L'unoiiife (2 Fe () +;!l[,0.).— I-iinonitc is ciiminn in tlii' zone <jt'

Kurliico oxiilutiuii. an. I i:. uliurafi' f\/x-'\ \>y ii yellowish brown uppeiU-

i:nce. It is scrn in uliun.huicc in iIil' Mirfai.-o (ifavoli on tliu Siiiinv-

miIl' tuinc, where it forms the eenientinj? niiiterial whieh unites the

houhlers and piildiles to form a eoarsu eonslouierate'. It has Iilto

le n .leriveil by oxidation from tho iron sulphides and other iron

I,earing minenils liiglier np the .slope of the hill. It is present, also,

ill the (lecomposeil metaniorphuded lime-tone, thou;,'h it nuver goes

ii( I'p into the rock. lion conipound.s are very almndant in the roeks

of tho Tied ;M()untain formation, and by xidation of these, limonite

is formed on the surface of these roeks. whereviT they appear.

.\fafiiictilc (Fe.O,).—This mineral is not almndant in this distrii-t.

ll oeeurs sparinj,'ly in the granodiorit's di.jrit'.-, and },'ahbro, and

their dike eipiivalents, but it is rare in tho zone of e.Jutaet meta-

iiiorphisni. In the more basie i)lutonie roeks whi<'h contain a lar^e-

jiroportion of titanite, it may become titaniferous, or be entirely

n placed iiy ilmenite. It also oeeurs sparingly in the sedimentary

recks, and the small amount noted in the contact metamiirphi<> zone

is probably not a result of the igneous intrusion, but is original in

tho sedimentary rock.

C'l/ei/t'.— Caleit'.' in coarse granular form constitutes nuieh of the

.Stevenson linnstone, and bands of the Sunnyside limestone. .\ yreat

part also of the Kiniistou linicstDno is made up of coarse white

granular caleite. In the contact nutamorphic roeks, it is abundantly

developed e'ither alone in coarse granular masses, or alo:ig with

yarnet, ejudote, iivroxene, and the sulphides. In the latter case, it

l'.i;u:s very large white rhombohedra, occurring in veins or bunches.

In the ore of Sunnyside X.i. 1 it is aliundant'y developed as laii;e

v.hite or pale u'reenish crystals, with well markc.'d ideavage. 'J."lie-e

crystals hold largi> inclusi.ir.s of ejiidote. pyroxene, garnet, arseuo-

pyi-ite, and pyrrhotite, and ^ive a p iikilitie structure to the rock.

As a very mu,>h later pril',i';c, ealeit; oij'irs as a tilling of Vi'ry

s-nnll fissures traversing the inetamoriihic roeks. also as a tilling of

the cracks of garnet. Again, as a sei'in;dary mineral, it was noti !

sparingly ib'velo|H'd in thi> pliit.mie ignr-.ii:s ro'-t<s. yiid more iibiin-
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• ImiiiIv ill tluii' ,likr r iiiivil.iits. In the iliorito, wliore it u,,- i„iiii.l

in one or two in^tiuic.'s u.s inter>titial l.ftw.'.'n .»tlier iiiinfiaU, it Inh
tlu' iiii|M'iitiine(' (if liciiijr 1, prinmry c'()n>titiicnt.

Til„„;i.' (('nTiSi().,).-Titiinit.. is an nluni.limt iic(v-,,r\ ,•,,„.

niliiPiit in llie tliin nfctions of the Kranodioritc, diurite, an.l uiil.l.rc,

iind llieir dike equivalenta. It also appeurs in the sanm way, in

(ontart nietiiniorphic rm'ks of sodini.'ntary oritrin, and in cMn-.'!!!, ii.c

is frequently seen in sections of tlie ores. Its *izo i= niicro>c,,pi,,.,

nnd is never seen in the hand -iiL-eimen. It aitp.virs in th..- tliiii

section in cliaracteri:.tic wedge-.sliai.ed (grains, uitji a hp.«ni-h
("lour nnd a slijtht i)l.'n(lin.i>ni. It i> iim-t al.vwlaiit. howrvr. in

the gabbroid rocks, and in tlie more i.asic fa«-ie-i of the dioritic rock^.

/•'("Wi(/mr«.—Orthochise in the plutonic rocks of the di.striot is lc^,s

abumhint than i)laf,'ioclu3e. It is found in the granodiorite and
diorite as wliito crystals an<i grains interstitial bctwcn the piauio-
dase and liornhlendo crystals. Plagioclase is abunduntl. dop.d
cs oiiKodase and andesine in the jfranodioiite and dioiito, and as

lahradorite in the Ral.!)r.H and laniprophyrj Mka. All of tlio-..-

plutonic rocks are al>o cut b.v small vriidcts ,,f pink a.id N'M-par.
In the mctaniorphie rocks it is jirc-cnt as Mnail wed-c-hapci
crystals of unstriatcd feldspar, tiUinjf s„.all ri-MUcs wlii, h tinv.i-e
the rocks in the neighbourhood of tiie i^'ncous iutrusiou. As a
inetasomatic mineral, it is found in a limited amount in the iKUcou-
aii.l niotaniorphic rocks with whi.li the ore body of the Nickel I'late

mine is associated. In large, char, but unddined mass.s it replaces
the constituents of tlie j:al.bro dikrs forming: the foot and haiiyint,'-

walls of the ore body. Also, in idionuiri>hic w.U cry.-taliizcd ii..ii\i-

liuals, clear and free from inclusions, it r.jilaces the pyroxene plie.io-

crysts of these dikes, either by projcctinj,' in from the outer edges,
or by developiiife' in the interior of the pyroxene to form a mosaic
of feldspar and pyroxene. There can be no doubt in tlu-c ca-e- of
the secondary origin of the feldspar, and the variety is very niueji

like the adularia which is go common a product of metasoiiiatisN, in

th,. vicinity of ore deposits. If it is adularia, however, its prec
i-- rather difHcult to understand, when jiotash feldspars are so miI,-

ordinate in qmmtity to the litne soda feldspars, and virtually un-
known in the riu'ks imm(>diately eoMiu-ctcd with the ore iiodics.

Pijroxeii,\—T]u^ mineral, in its diiTcrcnt forms, is one of the most
abundant in the district, and is found both in the intrusive and cou-

9I8.> - 10
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tiu-t iiii'tiitiiori'liii' riH k», .\« ii iliiilliip' it forms iiImhiI olt per out

I'l till' trill. lini phiisc of tin (liiTit(-»:ii''l'f" '"inplfN. TIii'm' tT.\:-'.i!i

un' iiirni' iiinl \vcll-iicvi'|(i|.c<l, v. itli n strciiiM; iiiijritie' iiiiliit, iiinl lia.o

1' wliitr til viTv jiiilo iirvvn fiilciiii'. Till' (.•oiiiiioT'ilioii, as wiirki'.l out

Iroiri tlif cluMiiiiMl iiiiul.'^i^. is nivi-ii ill the i«truKrii|>liii; diMTiptiou

III' lliL' fiililiid. Ill till' Kiil'l'in tlil^is ii--<iiiatc'il witli tlio ori' lMMli(.>,

it lius ^iilfi ri-il soiiii' iiiL'tiiiiiorpliisin. Tliiii st'ctious ot' tln-'sc cr>>lals

!-liow II friMiiu 111 r iilaciiiiL'iit by cuk'itc. A pcculinr rcplnceintiit by

VI list ri a toil liKlspar ii al-o ccfasionally sct'ii. In tliis case, wt'iljri-

t-lia)iiil crvstals if felijipar project from all sides into the (iialhiKt'.

until the wliolc cT.Tstal is iiiinlly rephu'cd by an af;>{ri'(riiti' of feldspar

jiriiius. Ill the I'oiitiK'v inetaiiiorphie nieks, a pale to dark K:-ecii

variety of pyroxene is very abiiinliiiit. and has been deteriiiined a^

d.iop-ide. This is a niapiiesia-liiiic silicate formed by the intrusion

of ipneoiis rock into inipun- limestone, liy the alti'iatioii of earboimte

to silieuti'. Jt is found intiTKrown with epidote and i-'ariiet and

some of the sulphides. In the thin seetion it has a strmi)^ rosein-

bUiiiee to epidote, but is distiM^;llis!led from this mineral by a sliirht

diiTeienco in colour, and a distinct prismatic eleavatro. It trenerally

pre~erM- its fre^hne-^. and ulieii altered (joi- to chlorite and ser-

I
eiitiiie.

Wolhisloidlf (CaSiO,).

—

\Vnllii~tiinitc is much less abundant than

any of the other limo silicates, and like them is n product of contact

metamorphism. It is found sjiarinply in the altered limestone,

particularly in the Suiinyside mine. Jt is ditlicult. in the hand speei-

nieii, til >e]iaratc from tremolito, on aeeount of its tibrous structure,

bnt in the thin section is distin^riiishod by n much hijiher extinction

aii;;le. In colour it is white, and has a vitreous lustre, while the

microscope shows it to be made lai i.f Imndle.s of parallel tibres with

frayed and broken ends. It is associated with parnet, epidote. and

jiyroxene. but is iinich less nbundant than nn.v of thp^e minerals.

,ir o!AmphUiolv.—Common hornblende is an essential consti

the graiiodiorite, and of the dioritos and its apophy^ios. i.: i 'le

lamprophyre dikes it is very abundant. A colourlis variety, which

nnalysis by .Mr. IJ. A. A. Johnston determined to be tremolite, i?

comnio!' in certain portions of the metamorphosed limestone, at ii ^

ireat distance from the igneou contact. It is here associated

Inrpely with (rarnet and some pyroxene. It appears in the ore of
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till- Siinn.NMil*' mill,. hikI ..ii ihu WiirlniT'L- uml Cdpix r Wurl.l m'u,. .-,,1

rliiims 1111.1 iihvii.\, in \„un til.r.nis iij.'>;r<KiittN of u wUh,- i:U~uuiun
r.lciir (Jftcii it in in i-heut'-likr l.un.ll.'s of long l.u.l.v rii.li,,iii,-

(il.rr^, \\itli ii riciriiiiil niiticiil l.cluivioiir.

^'(l/•(.^•^--(i,u•Il,t oiviir- ill this .li>tri.-t. v< r> iilniii'liiiitlv .I.m 1,.|„,1

ill tlu' nil tiiinorjilKJ-iMl liin,-tnii,.,. J„ ....loiir it i> uihis.linu to

iliirk rt'cl(li,li l.rHwn, ami Iin- ji n -iiiniiH ju-tri'. It i-i nio-t pr..l,„l.l\

till- xnriil.v iiiiiii-iicliti', i.r tlir liiiii-l|. f;aii(t. it iii<i-t .• .iniii'iilv

"iiiir- ill till' iiiii>>ivr f.ii-iii. ,\it in imjiiv phu'i- l.iMutit ii! I.n..

iioiii'ciilio.lroiis .'an I,.' .ilitiiiiir.l. It is ^ciioraliy ass.ciatol wli'.i

P|iiii»ti' or i.,\riixi III' ill tlic I'mitait im t.Min.iiiliic no, iin4 uilli th, -
luiiu'i-als it lie» in di-tiiii't l.niiils nlii.li ii|i|m ;ir i. How tlic origin. i!

l'i-il.!iiiK iilani's of ih,' i-,,.-k. (t nl-,, ;h .ninpi.iii.s caii'itc, aii.l i-^ tln'ii

s-Ptn 113 Miiiill on>lii!. ..iiil..ii.l.',l in ]nrKr .nlcifi's. |n the thin -..-

th.n- it i- seen nnf ,,nl\ in wi'ii-ilriincl h,iniN, Imt it also afiiicars

ill 1. unfiles M'iitt.Tod tliro;if.'h a m.-i-s ,,t , .in. lot,. .„ |,,r ix-n.' (.Tains.

lI'To It larcl.v ^hows tho nnrnnil 1-..M<.|mi' ehara-'tor, Imt in.. re

ticinrali.v sin,us the oiitical iiiioinalics (pei'iiliar to this spt'ci. s. 'I'liis

loii-i-t- of foi'l,!.' lo stroller liiail'lo rcfiMi'tion. v. ith a regular Z'lnil

i-triicturc. or I'ono'iitrio hamls. It is fri'.|Montly int.'iL'i-owii with
ipoloto. ihopMilo. ami iirscnoiiyrito. ami somrtiiiiis h.,!,!- tin so thno
niinorajs as iiii'liisi,,ns. It i^ travor-cl l.y ii-rounhir oraoks. an.l thi-"

nrr often tilled with cjilcitc or (|iMirt7.

Tho jrariict is highly dovrl, 1 „n tlio eontaet of <li.,i'it.' and
traM.ro. mid nuich l('s> ,,n tho tranodiorito ootitaot. |t i,:,^ |„on th.'

P.xpprioiioo in this ro-ioii al-i. that (rariiot has heon inor.. highly
dfv.lopod in tho iiiipiiro .^iiiconus limestone than in th" m..r<. ma^-ivo
and pnr.. varieties. It always aeconipaiiios tl ro. and !l naniot he
*iild that poM values seek the garnet or ej-idote area< in pi-oferene,-

to any other. \ot only ha- >.-ariiet n wide (listr;i,„tion ain..ii- the
sedimentary rooks inside the Hc.lley aroa, hnr it als„ covers a p.eat
extent in the roeks outside it. wherever ifjiieoiis roeks have hceii
iii.ieeted into the older s< diiiientary loeks.

Kimlol'.^ \'hU inin.ral. a silicate of lime. iron, and aliiminn.
:ipl'ear= a.s n seeondai-y product in the feMspars of the diorite ami
pahhro and their porphyries and also (,f the Ianipro|)liyres. Its
,o-!noi,:;] oeeurrcnee. liowev. r, is in the nietaniorphie zone of tho
f^.!ii.riit..ry roeks, ami. on aecount (.f the larpe amount of coiitaef

II*.:, la!
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iiietninori.hi-iii in tin; ili^trict, it i« \fry aliiiii(liiiit. It oceiirn iiiTo

in iiitiiiiiitp 'iitiTBr-iAtli with Kurm-t, pyroxciit', iir'*<'no|>.vrite, p.vrrlio-

tit<', nml cluilcriii.vriti'. Alt(iii|it.< to slutw ii ilctiiiite !«i'«|in'iut> in tln'

irv-tiillizuliim of tiii-c miii'Tiils niiinlv I'liilol, tor fimllii tiim

iv^iilti were olitniiuil tlirouKlmiit, uml uii npimreiit §ei|U«n(?t' olituiiie.l

ill nno cu-e wns ol'tiii rivtr»i'<I iti niiotlu'r. W'oll crvitiillizcl iii'li-

vi.lniil' were vory riinlv nvn. Iiiit its i-liiira''tiTl-tii' linliit i^ ii nj;i."-ivo

foriii. V hi.-li iiniiir tin' iiiiiTii-«i'HM' is scfii to bo iiiutlo of a nuiltittnlts

it' -.iiKill irrcfjulur Kiiilii'i. It is ililKi'iilt to ^'pnnili' I'mni llic pvro-

Xiiii', l.iit iis a rule il^i's nut cliovv such n d"""' •li'iivutfi' lis tlit; pvr"-

M n.-. With ^iirnit. ill the Nickoi I'hitu mini', it form* (listinot IuhmU

V. hi'h lire i-niiluniiiiiili' to tin- orit;in;ii lifihlini? pliinc-t of tln' rixk.

l! i^ ;p|-(. ..cfii-ioiiiilly M'i'n us tin- lillinif uf small ti^-suros truvLTsinK

|Im' iiiiiiiict ii.i'taiiiorphif rocks.

.Isiiii'ti'. Thi-. tninn.il, ulilcli Is a lioro liliiMto of cul.n.iii

aii'l aliiiiiiiiiiiin. is foiiipl in sixirul jilai'cs in the oiitial

p-itiou (if rlif district. It oci-urs in tli^' iii'iKlib'iurliooil of I'litnux

l.hitf .111 iMiiii'Mlinti .-oiitai't of tliu jjaliliro stook-. aii.l in th.;

v^olkiny^ .f the Nickil I'lato mint'. It is not wi'ldy tlistriliuti'il in

i!i.-t,inic ill tills ili>tri<t, nor i- it foiinil in a variety of rocka. Us

liMiiH' is in li I -idinii'iils in the zone of contact nictaniorphism, ami

:!s a nilp, not iir away from tin; cni|Ptivc rock. On tlio northern siilo

..f Climax MutT It is found on tlio Imrdor of a gaWiro stock in a

liiicciiilcd rock. ., lii.-li is niade up of fraKineiits of ipiartzito and

~ili<'iti.i! lime-toiie. ccnicntcd hy an iu'in-oiis cement of soft (ireenisli-

prey nliilde rock. I li(> l.recci.ition is doiilitles.s due to the intrusion

il llic t:^.i'liro. Mild till- a.\inite occurs in it in liuiiclies from a few

ii.clics up to a font in diainetor. Also, in tliR Xickcl I'late ore body,

it appear^ often in si i^r. yatcd nia'-ies <-.- individual crystal.s scattered

throufih the rock in M-alizi d areas, and is hero one of the products

of cont.ict nietiimori'.iism, induced by the intiusion of the gabbro

)iorpliyry. It has clMiMetoristically a olovc-brown colour, and is

always w '1 cry^talil/c.] .^liowiuir the typical acute•ed^fod crystals,

V. ith :i Mic d coluiniinr .-tiiicM:re.

AiKritr.—A plKi.-|ili.iti> of lime and fluorine. In eonnexinn with

I he ores, apatite is not, as a rule, aliundantly developed, bnt it was

noticed in r tii'n >rctioii (.I.tained from the ore of Kinustoii mineral

claim, withi.; .1 few fi-ct of the contact "ith the diorite. Tt oeeiirs

in -mall v.hito cr\ -t:iU of [iri-iiiiatie ha''^" ; 1 inoileratelv Iiiarh
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rih't. Ill ii--iH-iiiliMii witli ti'TiM't. ili.|i-ii|i, mill illiir i-..iii.i. 1 u, i.i-

tMirpliie iiiiriernl^.

Kiythriti.- lliiiieuus fhutt mx (1,1(1 . Tlii- miiuiiil u.i- i, i,,i

i-l'arinijl.v in nun <t( tin .,ri/ i> iiiK iil"nit tin' .M'I.lI I'lal.' ^'|..iy 1>, „,

It ii nil I'xiiliitiuii |iru<luL-t ol' sum! ut' tli'f ariLMDiiyritii, mil 1.1. 1.v

ii|'|i(:,i« ulinc llic riii'k hn- l.crii li.r -I'lui- tiiiir rxpn-., il t.i ih' alii:i.--

I'ln rf. It i' (jli.i.uiiir ill luriii. la iiiiniirn us uu iiioru^tutimi nu ihr

I'll. Ill (ill iir it ir [link or jmirli rtil, niul is \tr.\ mitt iiliii ia-;l;.-

I'.'ukl II lii'U II.

.^'Ciri/c- Wliut ii|.i.,;ii> t.i lir lliir. \ai'i(t> ol' mica i- 1 ri"|i.. lit Iv

'' '' III till iliih -II liiiif. 11? nil iiltiiiiili'ii |in ijiirt. Ill' lulil-par. It

i-. I1..V. evLT. Hot Ml iiliuiKluiitl.v iif\i.lii|n il in this dis-trii.'! ii.-< in manv
ii.iiiiii^,' di-tiirt.-. 'J'liu i'l'ldwiiiir- ol tlic i|;iurui« roi'li-i u.--ui'iiitril wit'i

tlir ore Imiliis ^llow 11 (jrrfiitor ti iidi ncy to jjo ihit to -u.-ii-iii' tli.ni

tli'i.T of till' iiinin lioiliis ot' |iliitoni<; rock.

f 'A/o/iV(.— Cliliiritii; iniiiLi-als form rather ahuiiduiilly in hiine of

tile dike rocks whicii have hetn snhjed to iilliralioii 1),\ ordinal.

drc..in|'o>itii II. Chluritc, houcver, i- rare ai..i.ii^; the mineral- v\nr\i

Inakt Hi' the on 1m 'die-.

( IIMarriU III lil.rii^ll^ AMI Hl.l.vlli.N i,. Ill Niia Um Ux.

7 ,
'//lis.— I'll to tlie time of eoiniili tioii of the tield work of llii-

di-tiiit, tlie minder of ore diiiofcil.- dc\. lopid and hiiiiK miiii'd Wi.-

not ureal, 'i'lie hc-t known of t!,c-e, iind that tlr.-t v.orkcd, and ww
lii(-t e.vtenpively develo|ie(l, is tiie Nickel I'liite ore hod.v. I he uul-

e-oii of this lies on the eastern Aviil- of Xickel Plate moiinlain at

in eleviition of ri.'.Mtd feet ahove sea level, or alio, it 1.3IHJ J'cet almve liie

hetteiii of the Siniillc'inieen vidle,\. Tuelve luindn d feet I'l llie .-nutk-

la-t of tlii-< and l'.Mi feet helow it, is tlie northiTii ore Imlv of the

Siiii'i,'. -ide mine, eonmionlv ri ferred to iiri Sunn.vside Xn. 1. I.;- ini;

I' II I'l ( t to the Miuth of the la~t is Sminvsiile Xe. :',, while Snlln^i'il

X'l. -J lie- -i'MI feet to the >outh of SiinnvMiie Xo. :',. A lillli ore

1- i'-. knii\wi as Siinnvside Ni. 1. lies on the siiuthern l,.,!-.!,:' ni ili,-

Siinii; -ide mineral elaiiii. hut it has m t ,vi t heen mm h eNplmed. and

it- iliiiieii^iniis are not kiiov.n. The fmir lir-t mentioned arc the

ni'-t important and hest knoa-:i ore holies in th • wli^d' di-tiict,

and from n Ftiidy of tlie^c. dednetions were dijiMii a- In the nature

and iicciirr' nee of the ore liolies of the who!.; cam:). Other ore

^^Va-
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lo'iie.s, uli..,-e .linirh-i,,„- ;,|„1 viiiut- ,..ive imt vet l.(_vu th(..iuii^lily

I'n.vr.l, aiv k,„,ivii t.. vrr:n- ,..n tli.. .M.niu.l. lluf^nly, Warliui'-i.,

KiliL-tMii, M,Ii',,j,ulil;ni. ai!,l FIniviir,- niiiirnil rlaini-; l.i;t m, 1;,,. a,
known they ,,.xl,il,ii .,,„:,,, I, ai similar chai-a. ters Vj tlir Jour above
iiieutioiK.,1, auJ live, tla.a'loiv, inchalci in thu f^uuorul .k-c-riiaiou
:mi.| cla-Mliratio,,. J'h> -u lour liavc, tliciii^ulvus, cliaraftiTi.^tiu iVatuivs
i'lid uuviro..iiiuut which iJace thciii ail in the saiuo type of ore body,
>o that no (livi>ion need l,e made. Tliis type may ho descrihed as
containing ore bodies of roi,t;hly tabular form—without any well-
delined walls l\int; in iiietaMiorpliosed linu-tone beds, either on the
direct contact of an intni- .e igneous body, or witliin its sphere of
inthienee. They contain goM as the principal valuable metal, and
are mined for this. Tiiey are not directly eoniieL-tal \vit!i any
evident system of li>,-ures, and are iindoid.tedly due to the igneous
intrusion. They are, therefore, true contact nataniorphie deposits,
but of a type unique in themselves, inasmuch as they liavc arseiio-

I'yrite as tlie princii)al sulphide, and have no equivalent, so far as
knouii. in North America.

Ore and Gaiigue JiiiuTah- and tkeir I'arar/encsi^.—XU the
minerals that have any connexion with the ore deposits have been
described in detail in a previous section. .Many of tliese, however,
iMv relatively unimportant, while there are others which are essential
constituents of every ore body. Of the latter, arsenoi.yritc is by far the
most abundant ore mineral, and is found not only in the ore deposits,
i>ut on nearly every contact of the igneous rocks with the sedimen-'
tary. It is safe to say that no shaft has been sunk or tunnel driven
rn any prosrttt in the district vliich does not show mincralizatiou
to some citcnt by arseno])yrite.

Next in abundance, but of very much less economic importance,
is pyrrhotite. Tliis mineral is not necessarily an < ssential constituent
of the ore bodies, and in some deposits it is wanting; but it occurs
in great abundance in certain localities, especially on JJe.l moun-
t;iin. and south of the Climax cafion. Like arscnopyrite, it is found
on the contacts of the diorite-gabbro rocks with the sediments, and
particularly where the>e sediments are strongly calcareous. Its

companions are generally arseriopyrlte and chalcopyrita, rarjly
sphalerite.

Xe.xt to arsenopyrite, chalcopyrite is p.-rhaps the most widespread
sulphide, but it occurs in such small amounts that its presence is



'^r

iiKKi.Kv .minim; ip|-iii;ii r : oi;i; i>i;iMi^ir- l.".I

t'l'trii uvi rim. kill, in tliu ..n- i.f the N'i.'kfl I'h.tt: iinl Si;iiii;..-iiii.

mines it is alwuys pivjciit, tluniifli spariiiirly. ami in uuly nur ,,;• iwm

other plac-L's docs it l'i'C(.iiu' aliiindaut i'Muu<;h t(j lir <M]ii.-i.iriiMii-.

S|>luili'rite ami iivritu aiv relativuly Irss aliiimlaiit tin'oiiLriiDUi

the whole district tiiaii the thro.; ahovij-mentioiio 1 luliieraU, and

their distriluition is ii>tricted to eertaiu ore bodies o!i the Niekil

I'late mountain. Wheic they do oecur. however. ti.< are oi lii-i

imiiortanee, and e.xceed in (luantity all the other sulphides. e.\ei|it

arseno|iyrito. Like t!ie others they are found in the so liine'ntary

roeks in the eniitaet nietamoi'iihie zone, and tiieir origin is due l^

the same proeisses by which the <ith(>rs were intr.iduced into tin-,

rocks.

(.)t the various minerals as.-ociated with the ores in the capacity

of !:angne, calcite lias nnd<iulitedly played the nmst important part.

It i- seldom, liowever. tliat the mimral iirins as 'arf;e a part el' the

ore bodies, where contact metaniorphis'iL !ias been most powerful, a-^

it does in the less altered rock, where minerali/ation has bieii los

active. Though it still nniaiiis in certain ore bodies more distant

frtnn the igneous rocks, it has been largely replaced in the process of

contact metamerphism and miueralizatioix by the five sulphides

mentioned above, by various lime silicates, and by <iuart;!. In

ore bodies, Huch as the Nickel Plate ore body, where the metam.r-

l)hism has been extreme, it has been entirely replaced in the l)ody nf

the deposit, and is otdy found as a secondary mineral tilling small

fissures.

The replacing minerals, and those which now form the gaiigue

of the ores, arc all silicates of lime, magnesium, and iron, and the

most important of these are pyro.xene, ejiidote, garnet, and amphi-

bolc. There arc a few others, ami their occurrence has been described

in another section, but they are relativel.v tniimportnnt. and their

distribution is not wide. To complete the list of important gaiigue

minerals. (|uart7. must be added.

With tlie exceptieu of the pyrite, the four prlnei]ial sulphides

mentioned above—namely, ar.-enopyrite. pyrrhotite, cleiieepyrite. and

sjihaleriti^—ncctir so abundantl.v. and in such fre<iuent association

with each other, tliat there are nniny opportunities of studying their

par.Tgenesis, or order of formation. These sulp.iides are also found

in close association ^\ith tlie jiriiieip.'il gai-.-iue miner, ds. =o that the

relation of each of them to these gangue mineral- can readily be

masmtr.Mi£i'-i\'
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uxa'kuil out. F(ji- the btiidy of the giuigue luiiiLTal-, thin s.ctious

oUtT tho Lest oiiportuiiitic-. hut for the opmiue metallic iiiiiicrals,

ji'-lishcl siirlaeej of a haii'l jprciiaen of ore give hy far the mu^t
i-Mtijfaeti.ry results. In lii^^cus-iiig thi-i suhjeet of paragoiicii:!, a

thne-told <iivi-ii)ii siijugi -,t- it,<clf as the ^^iuiplest form of treatment.
'J iie^e i-iil.(li\i>i.,ii~ an: {!) \<t\ri\<^iUf>i> of the oi-e mineral;; U')
l>iii'ii4;(iic>i> ,,f the t'a'i^/ue jniiicral- ; and (:!) relations of ore to

yiini;ne minerals.

{I) Anionfi- the njetallie sulphides of the ili^trict, arj^cnopyrite

always has th,> best c'evelopjj crystal outlines, wliilj pyrrhotite.

chalcopyrite, and sjihalerite rarely sho\ iiiy tendency to crystallo-

graphic form. Wiiere arsonopyritc and chalcopyrite occur together,

a? they so generallx do, arsenopyrite forims large, well developed

crystals, while the chalcopyrite lies in a thin streak amimd its outer

edges. It does not appear as if the chalcopyrite were occupying a
small fracture plane along tlie edge of the arsenopyrite, hut rather

as if in crystallizing from solution the chalcopyrite was forced to

take th:it position hy the greater crystallizing jwver of the arseno-

V: rite. They would, therefore, he (,f virtually contemporaneous origin.

]f the chale-pyrite were later, and filled a fracture, we should ex-

pect, where arsenopyrite is so abundant, that occasionally the friic-

ture might cut across the arsenopyrite crystals, and the chalcopyrite

be in this; but no such occurrence was ever notei, and we are

force.l to the conclusion that the two minerals formed simultaneously.
In the same way, when arsenopyrite, pyrrhotito, chalooiiyrito, and
sphalerite occur together in the same section of a hand speeiuK.'u.

the arsenopyrite forms large crystals of regi;:.ir outline, while the
ether three are intcrgrown together, and fill the interstices between
the arsenopyrite crystals. Xo fracturing is apparent, but the py o-

tite (See Plate XVI), chalcopyrite. and sphalerite appear to nave
formed from the same solution as the arsenopyrite, and v.ere forced
to a subordinate position in the interstices, by the greater crystal-

lizing force of the arsenopyrite. All, however, are of the same age.

In the high grade ore of the Xickel Date mine, not far below
the surface, it is highly probable that there are two generations e

arsenopyrite. hi tliin sections of this ore, two kinds of arsenopyrite
are apparent—the one the customary kind, well crystallized, and the
other following well-defined lines, and without good crystallographie

form. The latter is taken to le due to tlie same causes as the for-

'Jimjfii,m-.1. 151S«(L..""y«
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iii.i'i.l.v MiMM, i.i>ll;|(i: <ii;i: I'lp.p-ii i;

lii'-'i-, l.ut <.|-
ii >li;jl,ily latiT ,l„t,., niifl tilU .Tiick- uhii'li Inr-neii tu

the eooliiife' (,f thf r."-k. lu the •aiiK! \v;iy, (_-luilr.ip\ rit.. i, v,.ry

fcCilsioiKilIy jcii lllliiijr iiiiiiutr fi.-siiri.> in tl,r .ii-,- 1,„K, 'ni,.

M'c.nd fzi^n.-nitinii ,,1' uic-r tun Miljiliiilus, lieu, vrr, is iiM'..ti,-i.i, i-,,l le

ill iir<.|.(.rti,.ii t., tl,f ill,,,. lint tluit is uii.i..iiltr,lly ,,. pri'i.iry

orifriii.

IJ) Jii thf cii.-c (,; tiic tiinmui' uiiiiiTal:-, it i.- ,li!;i,;i!t t.. t;i u, liil-

i/r. )(.r til.' ..rdcr of .-r. stailiz^itinii v.liic-l, Ii,,l,l- in ,„„. ,.,,„. v,;ii i.,,t,

lin!d in 1111. .thiT. Culcif in all im.l- was thi; ori);iiial luiniral via,-,.

the ore Ixiilios n.jw lie. In tiio iin.a;li,Uo iieiurhboarli j) 1 of tlif

intrnsivc-f, liuwevcr, tliu cnlcite has h, eii (ntii-c'.y ri.pla.v.i. and im.i.c

iiov, remains. Wlicr.' 'liftiininrphisni has not Ihmmi s,, c'xtrL'iu.j, as
in some part- ot' tlic Suiinvsidf mine, much cf W vtt remains a- an
eriiiinal (nn>titiRnt ni' tiiose minerals, hut the lai^'e crystals whieh
are there I'orinu.l are .seen to he full of smaller crystals of garn, t,

trains of epidole and diopside. ;ni(l the sulphide niiiurals. Quart/
is also seen in the thin sections to he reidaciii-- the ealeite. This
kind of ealeite, therefore, is of earlier formation than the lime sili-

cates garnet, epidote, pyro.xene, and hornhlend.', and also quartz
and the sulphidcL. There is, however, another kind of ealeite which
is later than the ahore-mentioned minerals, and this is found in

fissures, traversing the ore lodics, and is prolaldy due to circulating
surface waters.

Where ealeite has been completely replaced, and the lime sili-

eates formed, no definite and uniform order of crystallization can
ie made out. An apparent setiuence in one section will he cni-
pletely reversed in another, so that it appears accidental which of

the four—garnet, epidote, diopside, or tremolite formed fiist.

Quartz is undoubtedly later tlian the ealeite. and frequently re-

i'laces it, without replacing the garnet and ciiidole which formed in

it. It appears to hold a fairly constant relation to all the other

gangue minerals, and is one of the last minerals to have formed. It

frequently fills small fissures in the ore I . >]y. and often occui)ies

cracks in the garnet crystals, so that it can onlv he ,,f later origin.

(3) Although arscnopyrite has the lest cry>tal!ographie form of

all these minerals, both ore and gangue, it dees not necess.^.rily follow

that it is to be considered us Icing ( arlier in origin. Thin sections

if arsenoiiyrite with this idion.irphic outline are seen under the

microscope to be full cif srjiall grains of epidote, c-arnr-t, and diop-

K:'i''<W^iMVmSK" .
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hiilc, and v,c inln- liuit lli rnliniMls iiiii>t liiivc \h vn r.iriiicl lifluro

the iiixiioivM'iti- iiltiiiiHil lliiil ilcM'Icpnifiit. A^.iiii, tli.^ lM,i-,|,r> ,,1'

t'.iL' iirs.'iHi|i>ritL' .-n-laU -li.nv ;iii iiitiii;itc irit.'r^'ru.vtli witli tlie

liiiH' >iliiiit(.' Miii.rnils, iiiul iM.IMird Mirliicuri sIkjw till- iirsiiiop.vritu

iii-rimu;ilr.l thi-.iii^ih a paii^'ur n( liiiR. -iliciiti's. (SiH." I'lato XVII.)
<.'iiailz j~ ihc (,iilv ,.iic i.f tho naiiK'iU' liiiiirral-! wlii.'li i, u.\
iiiclii.li'.l ill til.: ai--i'iM.i.,M-iir, >.i that it i. always deeiiK-iUy latci-.

'IfH' "ihir Milphi.ji-. p.M-rlii.titi'. i'lial''.ipyrili', mid siilialeritc, while
i;i\ir well (•i\>tiilli/id (.1- hcldiii;; iii<'] ii-inns oi' tin' ttaiiuuf luiiiuraN,

inv M', II ill thu poll-li,'d -aiiari'.-, el' IIl- ,>rc tn hi- iiitiiiiati-jv iiiter-

ur.uMi at l.a^t willi th • rpid.it,. and di.i|..i,|,.. .,, ihai tlu.\. al^., arc nt

\iiliiall\- .-iiiiiiltaiiiMuis irijiiii.

Jn >iiii,iiiiiij; lip the parai;iiii.si.^ cf all tluM.' niini'rals, it uppear^
oliar lliat I'aliite was tic (ni^iin.-*! iniinial ul thu oro Ihj lies. Soiia-

'lUi'.rtz WHS also pnsciit, as ^l'i'u in tho saiuu hcds whure there has
I'ctii no imtaniurphiMii. Alter the intrusidi, of the igneous roeks

inctamorphism took plaec, and souo material was added to form
the sulphides and the lime silicates. The result of this transfer,

iiiid ot the heat of the imieous iiitrii.-.ions, was a recrystaliizution,

diirinif wliieh epidot-. irarnet, diopside. ami tremolito were formed
siiiailtaneously with arseiicpyrite, pyrriiotite, ehaleopyrite, and
sphalerite. Some ars( nopyrite ami ehaleopyrite wero prohahly ititro-

due. d sli>;htly later as a st eond jj'Jieration. l.ast of all, quartz was
iornied. After the rock liad eo(jled again, and the ore bodies formed,
.1 minute fracturing' took place, and these fractures were tilled with
!-econdary ealeite, and t-ome cpiartz. In rare instances, some of these
fractures contain clear iin>triated feldspar as a secondary mineral,
hiif tlie amount is relatively small.

J)imf„si<iiis.—\\'hh the siii-le exception of that of tho Nick(l
Plate, the ore hodies of the district liave not lecn explored sutticiently

to fiive a dctiiiite idea of their peiieral outlines. The houndaries of
an ore body are dctincd largely hy the cirenmstatices under which
it is worked, hieluiliii},' the cost of treatment of tlie ore, etc. In the
ease of the Nickel I'late ore hody, wliich may he taken as typical of
all. it- houndaries -ould easily he extended to greater length, pro-
vided the cost of miniu.ir and tn^atment could he leiluced. It is

IHissiiile, however, to ol^tain a fairly definite idea of what at present
constitutes the ore ho.ly in the Nickel Tlate mine, hy examining a

I>lan of tlie underground workings.

'*?»: JK^I-'IK ''YTrrJlP':. ^^^-diXfSft'^T'.f '.'
^'^ avg^*'',^"'T •"^1.
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Follow iiif the niL'tlio.l u^vd \,y Limlfe'rcn aii.l Kan>umu in .i, -,ri;..

iiij.' the gconiutrifal rolatioiis of tlio ore boaics ot' '

.ii);)!^ .jiv,.:;.i

the .liiiiciisions of til.' Mrkel I'hite oru Lod.v are ahnut as i.,;i,,u-;

piti'h :.',")° W or eoiin-Meiit with the .lip of the iiitni-ive ^mIiIim
which a.-t- a. th.- foot-wall; pit.'h lenglli ;;.-,() feet us far as ihiii,,!;

wi.lth .ir tlii.-kii.-> \ar.viii^- lr,„u l:, to f,:, t,vt; >;reat.>t hrea.ltli, l.'.",

feet. The treii.l of the h.iiy.-t .liaiiiei,r i~ r..u-hly X ^n W.
<'.>in|)ariii^ thi-se .liii,(ii-i..ns uith the ore li..,lies ,,l' the Suiinv-

si.le mine, wlii.-h an- the ..niv .,ther ore bo.lies sullieleiitly develoi"-!
to warrant a eonipari<..n. it i- foim.l that lh.> pilch in th.' cas.. ,,r

the Sunny.<i,le ho.jy varies from 30' to 0, ami is depen.knt
lar-ely ..n tin- dip of tiie >.',linientary rocks in winch the .u'e h-i.lies

lie. The pitch length and the hreadtii are variaide, hut, >o far a-
known, are l.ss than in the .\i.-kel Plate ore h..dy. «l,i|,. th^. tlii.-k-

ness does not often exced 23 feet. A strikihi,' >iniilarity appears
in the learin';- of the lontier .lianieter- of the Siinnyside ore h.^li,-,

which is ahout X 70= W or within 10° of tho strike of the
Xick.l Plate ore body. It is not to be .>xpeeted, ho.vever. that all

the ..re bo.lies that may later be foun.l in other p.irtions will cunf.inii

to this strike, but it is to be expected that tlie .Sunnysi.le ami Xicki 1

Plate .ire bodies, the nio~t distant of which are separated by n.jt

more than i.oOO feet, and have similar {eol.if;i<'al cnvimn nt.

should have some unif.muity to trend. While this .lir..-tinn d..e- n.T

coincide exactly with the strike of the major fault planes of the ili-

trict. it is i)arallel with c.-rtain fracture zones of lesser iiui.unitude.

but perhaps of earlier origin.

7>'o//;i(/«)to.—As before Liidicate.l, the boun.laries of ;dl tlic-e ore

bo.lies are. in general, .letcrinin. .1 by coniujcr.-ial fact'T-. that i- to

say, the goM content dies out fr.im a good workable ipiality into

ore which is of too low a grade to givi' protitaMe returns. Thi- i~

the case, a- a rule, on both the upper an.l the latiTal bnundari"-

:

on the lower or fo.it-wall M.le. there is often a sharp and well-.ietiii.d

boundary. In tlie ca-^e of the Xiekel I'latc and .''^unny>i'li' X... " op-

bo.lies, this foot-wall is the gabbr.i intru-ion. which wa- the cau-e

of the c. intact nietaniorpliism and of the p"iniary mineralization.

Through secon.lary enrichment, the igiu'ous foot-wall iiuiy in favour-

able localities contain workable ore, but as a rule the values in it

are low, and the boundary of tho ore body is tho plane of conta.-t

' Cieol. nui\ ore ilfpc^it^ nf (^i it.].!.- crcelc, rruf. I'jp.p.r
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between thu it:iieuus ami sedimentary roeks. There are other cases

vlir ( .\;.iiii'lc in Si:i,n,v.-i(|f No. -J.) where the ore ' ody is not in direct

eontaet witii tlic igneous intrusive, a stratum of the sedimentary
rocks acting us the foot-wall. This stratum undoubtedly proved im-
{icrvinus to tiie liearing solutions, which followed more easily altered

and poriius beds.

'ilicrc are other instances in which certain ore bodies have been

liroved to have well-defined ami clear cut walls, where there has been

seecmclary eni-ichnunt by downward niovemeut along the font-wall to

a point v.hei-e this is intersected by a cross-cutting dike. Tliis is

illustrated in the case of the Nickel Plate ore body, when a hinipro-

phyre dike and a porpliyry dike, both cross-cuttiuij th; iijaojus

foot-wall, ha^e formed a trough with impervious walls, through which

descending waters could not percolate. The same conditioas are

found in other portions of the district, and seem to indicate that

alter the ftrmation of the piimary ore deposits concentration took

place, so that what niii\- luive been originally lean ore has been so

enriched as to become of commercial value. While the presence of

a later dike as the boundary of an ore body is not absolutely essea-

tial to a good coniinercial dejiosit, the intluenco of snch, in the sur-

face zone at least, should not bo overlooked or underestimated, in

determining the location of workable ore in a locality which other-

vise might only have contained lean primary ore of low grade. At
the same time, it must also le remembered that such conditions are

only likely to be a factor in the early stages of mining in the region,

;ind it sliould not be expected that enriched ore bodies, retained by
impervious cross-cutting dikes, will recur at unlimited depth, or

even 1 elow the influence of surface waters. There we should expect

to find the ore bodies in their primary state—true eontaet metiuno.--

pliic deposits formed by the effect of igiiems intrusion, and with

vague undefined boundaries.

I'vrslsteiicc.—In a district as little dcvelope<l as this, and con-

taining a type of ore bodies which in other parts of the world li.ns

the reputation of having been notoriously erratic and uncertain, a

discussion of the persistence of the ore bodies cannot cscaiio a vague-
ness inherent to the subject. So far as development and experience

^h"\v, dejiosits of this general typo occurring on actual contacts are

yx-Y\ bunchy, and cease in depth. There are exceptions, however,

and whf-re the ore is uniformly distributed through the contact zone

{ ^*^c^imbh'^i,^'fis!^f::mmtiym^aMmssE^
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—us lit {aiiiiiit.'a, i[i.-xi.'o, nml Flm'iiix, IJ.C— tli. re is n,, il„. .rii,,!
reason why the iniinary ,,ros should not iieisi^t il.wn v, thi' ia:„.,ii.

i^oli^(•t^ and if tlic theory of genesis is true, there is no reason uhy
tliey sho\ild hecoino lower in graile. In the case then, of the He.il,.y

deposits, tlieir persistence in .iej)th depends entirely on the crroet-
iiesa of the view with regard to the origin of the igneous rocks witli

v.hieh they arc eonneeted. it is believed that the gahhro dikes and
sheets which either form the f..ot-wa]l of tho ore l^odies on tlie Sunny-
i-ide and Nickel Plate mines, or are closely associated with thoni. an'
merely apophyses from a larger stockdike body of gahhrn lyintc mi

the western slope of th(! hill. If these then are folio.ved down to

their source they will be found to pass into the stock at a deiith

dejicndent on the dip of the dike or slieet; and at this point the on-

bodies must cease vertically.

Ai)ophyses of diorite have in several instances been traced to

their source in the parent stock, and while actual surface exposures
of aabbro apophyses have not likewise been so traced, the gcoloirical

relations of each of these rocks to the sediments are identical, while
tho texture of the larger gaiibro apophyses can hardly be djs.

tinuuished from that of the stock. The mineralogical composition
too, of stock and apophysis, is the same, so that it is almost certain

that the one has its source in the other. Evidence will be produced
in a later section to prove that tho origin of tho deposits is bound
up with that of the igneous rocks, so that ore bodies connected with
one of the apophyses will persist only as long as they persist, and
will cease when they pass into the main stock. Taking dip and
strike, therefore, of any particular ore body, its maximum possible

length can on this theory bo calculated. Whether it will persist

through the whole of this length cannot be predicted, but its maxi-
mum length is limited. It is quite true that up to the present time

no individual ore body has been mined out on its downward exten-

sion, but it is also true that, as depth is attained, the treatment of

the ores becomes more difficult, showing that the relation of the gold

to the sulphides is much more intimate. It cannot definitely bo

slated whether, as depth increases, difficulty of treatment will bo

accompanied by a lowering of the grade, l)ecause mining has not yet

gone doej) enough; but once through the zone which is intluence 1

by surface waters, there is no theoretical reason why tho vaUi-s

should not remain constant down to the igneous contact.
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'llii.' iiiK-ticii iigiiin iiri>fr, with rt'f-'iircl tu tliu viiliius in tliu ore

lii'il.v. uliitlu'r iti till- iiriniiiry (.ri'-^tlmt i^, tlif>ge which have not

I'CC'U t'liriclicil l,y (lc»('cii(liiif; -iirtai'u watiT liut nrc .simply tiie

n suit of (Hnitiict iiietiiiiiorphi-iii—the viilius will be high enough to

ripiiy the (list of extraction. Any statement on thi^ point would

iiitrtly tio nil opiiii( n, ami niiyht not hf cnrrcct. ilinin^r operations

have not yet pone deep enough, so that it could be said for certain

hat the zone of itiHiience of surface waters had been passed through;

and furtlier oik raticjus only can ^^ettle the (picstion.

Uilatiun to Jii'il(liit(j.— It ciuuint be lai<l down as an in-

tU'xilile rule that the tauular masses of ore of '.his district lie

rarnllcl to the b'jddintr planes of the enclosing; limestones, but it is

true that of the known ore bodies tlxe proportions that are in parallel

alignment with the bedding planes are in excess of those whicli are

not. In formulating a general rule in ihis connexion, it would bo
safer to say that tlie dip and strike of the ore bodies are controlled

by the dip and strike of the igneous intrusives, and these are parallel

to each other.

In spite of the extensive alteration undergone iiy the lime-

stones in the vicinity of the igiieou-^ intrusives, traces of the
original bedding planes can generally be identified without diffi-

culty. Where the alteration has bei n extreme, as in the case
ot the Xiekel Plate mine, the actual lines of division between the
ditTerent strata have been obliterated, and unless examined in detail,

the wiiole ore body appears massive. It appears, however, on closer

examination that traces of the original bedding planes are still

preserved in the banding, resulting from an alternation of garnet
and cpidnte band-. The garnet bands, in particular, follow well-

defineil lines in the mass of green epidotc or diopsble, and these

bands coincide with the original planes of s'r.itifieation. The gen-
eral uniformity of dip throughout the greater part of the district

is also a great aid in identifying the original a'cratification planes
in restricted localities. On the Nickel Plate mountain, the dips of
the sedimentary beds vary from about 10" to ."0° W, and the dip
of the ore bodies is also all ^vithin the limit of those figures. Sunny-
siue Xo. 2 ore body exactly coincides with the bedding planes of the
limestone. These dip at an angle of 10° to the west, and the ore
body follows one of the limestone strata, while its foot-wall is a

stratum of white crystalline limestone. It is noticeable, also, that in

'f.'-?'^%a.»«ivr^?^BSS^!»--j>a:,!.-:-
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this ore I'od.v, s-iiliulcritc, wliicii is hiTe vtry iibuinlaiit, forms ;i ,li--

tinct bniid u few inchos in thickiie.-s, wliidi is purallul to tlic btJ-
dinj; planes of tlio liim-t i.v.

ill tliu Sic\n:l I'huv liiiiio til.' ore body does not follow ccuiinu-
ously the same btrutuni ol niiinridizLd liiiustouo, but eiits uorob> tlio

beds at u sharp niiKlc, mid pussi s from om- bud to iiuotlior, a^ it ;;..,-,

dowinvard. This is duo to the fact that the intrusive tMbbr... ul.i, h
IS the foot-vall of tlic ore bods, has not liti n injieted exactly alo'i-

one ot the b(dl!in^' planes of the limestone becU. but ruts acro^> iIi.mi

at a shari) ant.dc. The dip of tile Kabbro is from S," to ;W", uliiL
that of the sedimtntary rooks is from It)' to -'0 . The ore body fol-

lows the igneous rock, so that in the mining of it the operations will

follow along om- bed for some distaiie<;, until the ore beeomcs low
grade, then a jog will be made to a l.iwer bed, and that followed until

It also passes into low grade rock. The result is that the hanging
wall, il it could all be seen, would appear as a series of inverted steps,

with wide flat spaces, and short jog., at right angles to the plane of

these.

The principal rca>oii why the ore bodies of the region generally
conform to tJie stratification of the sedimentary rocks is found in
the fa<-t that most of the apoi.hysos from the gabbro stock have b.en
injected into the sedimentary rock along the divi>ion planes of these
rocks. This was the natural and easiest path for these intrusives to
-ollow, and especially on the eastern slope of the mountain, wh.'re
oil the strata dip toward the gabbro stock. For this reason the
fame stratum generally overlies the intru-ive rock fhnuighout its

length, and if this jiarticular stratum held an ..r" body in ,>ne jiart

there is no reason why this ore ho.ly should not continue in that
stratum.

If, however, the gabbro intrusives cut across the dip of the s^di-

mejitary strata, we should rather expect the ore body to lie close to

the gabbro. only so long as the conipci-itioii and texture of the s.-di-

mentary strata through whioh they cut remained constant, in a
vertical direction. But if there were variation? in the composition

and texture of the strata through wliich the gabbro intrusive 't,

then it would be reasonable to expect interruptions in the cont"

of the ore body. In other words, ore might be confined to a ce; i

bed for some distance, and then die out, while the succeeding bed on
the contact would be barren throughout. In such a ease an alterna-

Tweaam.'fa
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tiou (jf I.eds iin'Mlit tiifan an ulturiiutiou of rioli mil barroii bumh,
iukI a luck >,{ |)rrsi-f,.iico of tlu; orr in an.v >>ne uf tlies.' bainls.

liiliilion to t'hsiiii .. -Ijiirge fissuri'S us pa-ssajji^s tor iirimary ore

licniing solutions in tin- llcdlcy distri t nro not of (ireat iniportanoo.

( on>i(icralilf. fraitiiriiif,' ami iissuriiin acconipan.vinK oioLrenio niovo-

nicnts linvo tak«>.i |,l„ce at ilitfuront pcriodH in the ologio history

of the (Ii>.trief, 1 ut tlieso tj\iut> ucrc later than the intrusion of tiie

Kahliro, and conseiuently later than tho formation of the prinuiry

ores. From tho great lack of any mi'ioralizod tissuros conn -eted

with the gahhro intrusion it would appear a^ if the scdinioutary

rooks of the distriet were almost undisturbed, and hail sutTered little

<!rf(rrmation before tlio intrusion cf tlie gabbro. Xaturally, 'uring

tlie intrusion of the diorito and gabbro, some fissuring must have
t iki'u plaee, but this appears to have been on a minute ?eale, and not

^utlieient to form large and important trunk channeU for the ore

! .
I'.ring s<.|utions. Following these intru>iniis, oroi;criie luovenieiit

opened some fairly large fissures and developed some fault planes,

ioit it was so long .itter, that the intrusive roi'ks were quit i!d. :-,iid

<!e|iosition of ore had entirely ceased.

The fi-^sures that were available as ehaimols for ore biarin,:;

Solutions were, with a few exceptions, very minute Indeed, so that
we only find some of the primary sulphi.lcs filling short, narrow, and
irregular cracks in the contact nietamorphic zone. There arc num-
bers of those small narrow oracles in soino, but not all of the ore
bo.lies, and these are often found to be filled with secondary .juart,:.

'I'lie period when some quartz was introduced into these cracks was
the same as when some of the primary sulphides were introduced,
or not very long after tho intrusion of the gabbro. Other quartz,
which tills small fissures, is of much later origin. The eonteniporancity
of the quartz with chalcopyrite, blende, and pyrrhotitc, is shown in
the polished surl'aees of some of the ores, where thc^e minerals are all

i.itergrown with each other, and they either fill interstices between
arsenopyrite crystals, or small f -ures in the ore. It lias been found
impossible to account for tho . :e bodies being restricted to certain
portions of the contact nietamorphic zone, and the localization of the
values in these bo.lies. It may be, however, that previous to tho
intrusion of the pal I ro. there was widespread ti-suring on a niiiritc

scale in a zone where the ore liodies are now loi'at(>d, loit tliat luueh

*v.-.vf,fc. .«^Ji.">..n^KiJ- - "TOi«ak!>J'T'xv.iuW.-«iv J ;% sy !.w«r/.*iftVV*'.o*s*s»r_j:i;' * ^amix/^isar' c./^ ._ -I
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•• tin- n-M,n,„ u.- ,.i,|H„,,a„i ,,,. llu- m-,. M.lli.„li.m .„„,.. ,.,,„.
t;.ct „„ i:„nor,.hie n,in..n,l., lollowing the intrusion „f ,|,.. „,„,,,>"nv tiic lonuation .(• th.. i,ri,u,io- ,.,v l,o,lius tl.o,-,. l^.f,

,.'

.;Nt.nMvo iracturins mm,1 ,i..„rin«. acu,„,,ani.,l i,. ph.v, U ,i.,.

^;;'-"-"";' ! i^"-^- lai.lu. TIk.. ,.huu,M„,.Ma havo al.va.l.
'

i,,..',
"''•"-'I >n a iMvvioLH ol>a,,t„.,.. T|,e,e faults acl li^^n-.s u- n..'t
-'"';'e.l to an,- „n. ..ortiou ,u tliu .li.trict, l,ut are ,li-tril„u,.,l „v,.,.

•''^'''•''->'^:.;.iM...v,.lK,,,,,Malnm,la.n,,,.,la. Ni,.;.,.||.i,,,
<•'... llu.v .tr,k.,. ia vari.u, dirn-tl.u,. |„.t uith a l,.„,|. v, 1,..
'

' :"'""^'^- '""' "l'"'"l""tK .l.n,.|,.|,nl in ....rtafu ,li,v,.,i„„- Ju,'.
'"-tu,„,„,.,a,.t.,r,l„_,se,]in...ti.,„. ,. X;:„: ,,

, ,|,„„ ,,,1, lin„
"-'">

"[ tl- t„i,„^ra,.lu. r,.at,Mvs ,„• the ,li.fi,.t a,-. ali^„„.,| Fi..MMV. w„h tl,is l„.ari.„. an,. al.uM.iant in Su.u,vsi,l.. Xo. .'. and a.v

:;'«"::';:' ^v''^/''''^"'
^'''"" """ j-- i-p--'-,t ,iin...tio,.

"" -^''
•

'"'^V.an.lN.io,.;
1 ai„„.- ,.,.1. „r ,i„.,. ,;„.„ ,,.

iinmy >niall bs-^urfs, and sonic lar-,. taiilt-.

_

It i^ ..l.viou.s timt the d.,tonainati.,n ..f tli- dato of this unjor
h.ssu.•ln^^ rtdutive to the fonnation of the nr,. I,„di,.,s, is of gre-.t
.oonoM,,.. in.r,„rtanee. for if the .isMU-, .vea. f„r,ued previous to
tl'" ....' deposition, then they uould I,., expeeted to ho a.soeiutod
•mh ore to a depth as f,reat as their o.vn; while if thev are huer
than the ore deposition. tl,en their inlh.en n th,- ore bodies would
•
'.ly -e confined to the surfaee /.one. or where surface waters were

....-enlafnf:. resulting n,er,.ly in the re-a, ran.en,..nt of the ore tnln-

.•als. In the latter .-ase. the loniie in rtanee of the ti-.;,,.,
v'ouM not be as great, and would eease when the surfa.'e zone was
l)assed thinugli.

From u study of the eouteuts of tiiese niajor Kssures, it is elear
•J.nt they mu.t 1 e referred to a ,lat, later tln.n the formation of the
r-nnary ores. Eve.i when they eut the existing ore bodies, thev
contain m themselves no ore mineiMJs whieh .-an he said to nave been
introduced at the time ^ the formation of the origina' ore bodies
< M>nerally. they are merely tilled with barrm ealeita or r ev matter
:ind the small gold value they eontain ean bo readilv i ..nnted for
i.y tho acfoa of surface waters passing through tlie ore bodies.

The.se fissures. howeveT. i,eeonie important factors wIlto thev
cut pre-existing ore bodies i,, the zone of surface waters. ][ere thev
have !,een useful by allowing a free mid easy eiivnlation of st.rfaee
water in transporting and re-arraiiL-ing the uold values, so as to e.,n.
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t-fiitiuti till 111 in (dlniii lc.>i,litii>. l!,\ tlic liclp of these, it is ci.ii-

t''iviil>l»' fl -It |iriiriiirv low j;iinlc crr^ "ciiiil liucoiiiu so enriched iis tn

laiiiic tlicni iiji t(i a jrrado tlui? ciuilil U jirotitahly mined. And it i«

II lact that where thive lifi^uie> are >treiiK and aliiindant in the sur-

favi: z< lie, tlu re tiu ties are rai'fd tc a de^iree almve the average

t'rade ei the me hedv. whi re liiere are tei\ or no fissures.

As ill till ea->' ol tile larper li«-in'e» and fraetures, all the faults

that hiive 1m( n ^imlieil are of mure leient ilate than tlie fornintion

et the ore hodje;-. While 111 lie of the i.re hodies now licini? worked
arc known to he faulteci in aii.v di'^'re/. the ahove conclusion was*

arrived at h.v ..hservation of the relation of the faults to certain

jilancs of fraetiiriii).' wi'ieh cut the ore lioilie^. and are later than

them. Therefore it is to he e.xiH-eted that though no instance is yet

known of it faulted ore bod.v, there is every possibility of such being

discovered in the future.

In conelusion, it may be said in .jiarii to tissures, that heeause
the majority— and those the major om «-are later in date than the

formation of the ore bodies, they are relatively tuiimportant economi-
cally in the deeper zone, hut that in tlie surface zone they have he-

eome useful as ehaiiiiels for circulating waters to concentrate the
values in certain localities, theuLy raisinp the prade of the ore. The
faults, also, are of later ape than primary ore deposition.

The very common occurrence in regions of contact metamorphic
deposits, of a swarm of quartz veins in association with the igneous
intrusions, does not hoU in the Iledley district. There are no (juartz

\eins inside the district, other tlian some small irregidur stringers
vhich are connected with the intrusio-i of the granodiorito. and
hardly any are known within a radius of ^ or 10 n lie- of here.

Certainly none occur within the sphere of intliienoe of the diorite-

gabbro rocks, a circumstance which is probably ai'coiint-d for by
the low silica contcnl of these rocks. Tiiat there was a transfer of
some silica from these rocks to form tlie contact minerals is very
probable, but it is also belli ved that much of the silica present in

the lime silicate was native to the intruded rocks.

Distrihntion of Yahies.—The distribution of the gold value-
throughout the contact zone is general, and in the ore bodies them-
selves, crriitic. Proof of each of these statements is obtained from
the records of very extensive diamond drilling, performed by the
Yale Mining CompaTiy on their various claims. Through the eour-

::i. .*'iV..'.\sji'!r^ 'isrr-.fL. "•f'^.'i.iaKSsrTWi
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Us-y of the muni.p.T of th.- company, Mr. F. A. Uom, a.Tcs-i ua«
tbtniiu.,1 to so.,,,' ..f th.M. Tvi;.rdH, an.l much instructive infonuMiun
oLtai.w.l tlu>r.l,.v. Thr,-.- of iIk-o ro.r,r,N are hero r.-pro,!,,-, a. In
otr.v case the .jrill core was eiirefully drawn up uml l.oxol. ,,ii.l

^1

SCCTlOMt ON

DIAMOND DRILL HOLES
oil "ml Ml|n, r>nl l«

assays were made at ivery 5 feet of a portion of the core. \o. (!6

is part of the record of a drill hole put down at an ancle of 25°
t- the ca-t niid directly acros. the ,lip ef the scdimcntarv rr.rk.s.

!'!'-.-i n

T=rEKr^S^ »iV';ni i.'**,tiSfc'

.

•j^'' T^^ITTTS!^
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N'l. Ii7 i, iiiioilii r riiinl I'l ii Mitiiiil ihill Iim|i piii il.un in

--'iliiiiiiitiirv riM'l.-. uhii-li lilji at ,111 .null' "I alp.mt :.'.".' to tin' «!•«?.

.\''. lil i> till' nriinl !; n ilrill h • put iIh.mi tlu-'iiit:li llic >iiini\ .-nili-

Nil. :1 iii|. Iiiiily, lit iiii iiiiirl.' (il 'I
, iiliiiii-l [liiralli'l (> ili iiitfh. nii.l

aliinil I.", lilt iiliiAi- till' Kiililii'ii I'ipot-wuil. All ul tliiM.. iirc uii lln-

sinmo elnim, So. <U> beiliu iibout llio liit iiurlli ul No. ti7, iiml niiiiiiii'.i

ill till- lii.tiuiii iiitii thf Sunn.' Jtiilit Nn. '•'> ori' liiiil.\. Tlir luuri' iinii-

liiti' llif \iiluc > ill liiijliiis per toll (if till' iiortiuii'4 ul' coni u>isa.yi'il.

-Nuuilar^ i;i; iiiiil •)? |l;l-^ Irciiii uii.- iinl tu the utluT, tii.Miinli

"iliiiiiiitiir.v I Is- lli.it liuv.; lit'L'ii ••uiiiiili'lt'l.v int.'tuiiturplioiic'il li,\

iiitrM!>ions (if jfiililirii iip(ipli,v-(ii>t, und j^onic ul tli(-<i' iipopli.vi'H iipp.'^ir

III the Mcliiiii. I'll!' ri'c'iiril-' -liow tlu' wide (li-^trilmtiuii wliidi tlii'

;;ii|ii liiis tlniintiliniit the ((iiiliut i^uiic, even tliiiiii:li tl. \iiliic riU'i-jv

I xci'fil,-* SO ciiits til llic tun. It is iiotioi iilili' tli.it uliri'cvn' lln' nuM
sallies e.\(.'ti'il iliiit lif^iiiM tlion,' is ii sh,',>t uf i^abhri) iin 1 jriiiMtli.

llutli Xii. t;i. lunl till- I'lwcr part uf N'n. lii;. triivi'i--i' the uii' lioil.v,

iiml tlif Viiliii--i >liu\v till.' u'l'i'iit variation in iX'M iMiituiit in ver.v

-hurt (listanci's. In tlu'-c drill lioU-s it is iinpussililt. \,, accunnt lor

till' L'l'i'iit lui'iili/atiun ul' values in certain iilines. So. lil starts in

low Kfi"!'' ''"Ii "liii'li overlies the ore hudy, and at the lower end it

passes out ajrain into low (jraile rock on the opposite side.

Ililnlioii lo i'jnvoiH Hucks.-^l.ittU; iinportanee can be uttaehid

to the many -niall dikes ol' laniprophyre, andesite, rhyolite, and

iinartz porphyry, as far as contact metumorphism und niiueralization

are euneerni d. 'I'lieii- si.^- is Ki'ixrally tniieli too siinill, and in tln-

inajurity of eases the sedimentary roeks whieh they cut had previously

been nietiiniorpliosed to seeli an extent that any additionul nietanmr-

pliis-n these dikes mifht have induced could i-nly have been sliL;lit. and
is nut now nufieealile. .\s jireviotisly indicated, however, these smaller

dikes are important in the surface zone, not from their composition

or power of altcrntlon. but from the fact that in certain instances

thi-y have acted as daiiis to ruriii basins in \vl 'i-li eiiricluneiit ui' the

ere bodies ha- taken place. In such eaiiaclty, tiiererore, the texture

only of thf! dike would be important, and those with fine firain and
close compact texture would be more effective than those which are

loose and less imp rvlous. The soft ;;reenish aii'Ie^ite dikes are ton

Iiui'uns to furiii an (•tfeetlvc barri'T for cirenlatiu-^- --.ilutiuns. but

:T«4?*:iF„>iii> -iii^:"^ ^/T ^W^
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ti rtiiiii iliii^i- lilii.R iiii,i|„c|.li,N r«-, mill tli< - liilli <i i|ii.ui/ |...i|.i v
1 1. .

Iill- illllMr\iull. .Ilnli;;ll |,,l' till!- |lliri»i-C'.

• Inill.idioiili' 1. inn ill llif |..,lt..|i i.l' ill. >iiiiilk.iiiM. II \,nii . ..

tli< liiM ill iijir I'l ili.M. ,it JKii-i'ii-i intni.M.iii» ..1 ill., .li-iii.i. II. i\-

iiiy l.irii 1 iii|iti-.| lilt, f till- M.liiiifiitao niik- iui'l 1 n v.i.l. !>

ilitniili'il III). I III. l;ilM..>-li||i.-. I li.v til.. (litriTUlt ^i.mI.- iiii.l ;il..ilili,\-. -

if tlif .lii'rit<-(fiit'lirii (..uipliA. it i- ilillii-iilt 111 i-liin;il. il„. ,iiL,..Hiit

f iiltiTiitiiiii (hill .|i.,uli| 1.1 iiltiil.utnl to thr uriiii.Mli.iii, . l''i-..i.i

II ftmly III it> 'lai't-, li.uivir, uliii'li iiri' al\.ii>-i vmII <.\|'i.-.i .1.

f'\ iilllli'i. Il;l^ liri'ii i.l.lii i lir. I Id -how tlllll. ill prop, irt inn fl in -i/i .

till' t.'l'ii'ii"'ii'ril' ha- itfnliil inui'li li -, roiitart nirtaiiiuiplii-ni lluiii

thr ilioritv or tlir f:iil.|iru. I.il;i ihr ..linr i(riiriiiH iiitrii- imi-. mi tin'

otliiT liaiiil, till' I'.iii' ..'i iiiitatii.irphisiri il has i>tTi' 't 1 li.n ii • • i

iipinii-iiitly ;jiiiitir in ilic iinpiiri' Mliciipii- liiiii.»ton<'-, it tin' iiilii-

haiiili'il ipuirt/.itrs ami liiiif-liin-, thnii in thr lnas^iv^ liiiii--lHiii ^ >>i

the Nii'kel I'lnti' ami JJi'iltnp luiiiintiiiii-. liitn tin' liilt.r tin n' h"

liet'ii littli' traii-fcr of iiiati rial I'rnni tho icm cih In tlu' si.liiMintin.

iiiik>i, Imt tlif limestones iinTely liti'oinc erv^taliine. ..r iliaimi' to

loarse innrlilcs of eriiinhliii^' (:raiiiilar textiiio. Where tin liim -ti.iii!.

were thin hedde'l ami iiiipiire, an! inter-tratilieil with iinartzites

iiliil aiK'illites, I'ontaet nietaiiiorphisni liii» hei u tnore mark, d, ami
tlw resnltiiit' ri^ek- are ileiiM' and tliiit.v, ami if \' liite, i-.d, nr dark

urieii colour. Tlie>ie are seen iiiidir the miero-eope to eonlaiii iiiiiih

cpidote, some (.'iiriiet and elialeedniiie ~llira. an.l smull i.ry-til^ ,if

pyrite ore si-atti red throiinh them. The nn'-t imp .rtanl iid.liii..n t.i tin.

sodimentnry roeks has hcen siliia. The other elements whieii n,i to

make up the contact nietamorpliie mineruls could readily have heen

i.ativc to the intruded roeks. and the heat of the igneous intrii-ion

merely served to rearrant.". them in ditFireiit eomhination-. The
mineralizing action of the jrranodiorite Las not hcen of preat im-

portance in the formation of ore hoiiies. Though some values in

fioM are ohtaiiied in certain parts of the irranodiorite eontaet, no

liotahlr iniiioralizatioii liu- taken place that could ho attrihuted

entirely to pranodiorite, and not to dim ite or gabhro iiitrasives.

wliich are found in tlie immediate vieinit\. In freneral, it may he

said tliat apart frcini silica there li.is heen little tran-fir if imiterinl

from the pranoiliorite, and. cxco[)t perhaps in i-ioluted loi'alitii-.

none whatever of the metals.
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lo llir r..fk« of t!i.j <ii..ritf K'lbl.ro f..rmnti..ii mii.t !,•• .•..im'.mI.-.I

ll>'- iiir„t imiHirtuiit position, an fur ic iiillii.-ii.in^ iiiiti.Tuli;;atioii

im.l til,' loriniitioii of „r« l,o.li.'i i» ronf.Tiinl. .\., CDiilui't of th<>«i>

r.i<k|< Willi till) ^odimriitt cull b« oxumiii.-l aitli.)at ,li.nvitiit .'.mi

\irici.nr pronf of tliis, nn.l tluT.' cun 1,.- no .l.,ul,i tlu.t lli.. formutioi,
i>( ull 111,. kii.)«i, .,r.' l.o.iii., of th.i iliitri'-l i. intimnf.l.v .i«»o<-im...l

"ith till- iiitni.i..M. of tli,-^,. ro.'l<.(. TIumu lo.'k-. iir.. tliti oM..,f
cruptivo ro<-kH ill th„ .ii.triot. and thoy .weur priu-ipully in tlio

nortli.Tii hail, in ,li,tiiirt ,to<'k-lik.. Uli-t. uml in u tfr..,it inon.v
lipopiijsrs from tin-.' l,o,|i..H. In this portion <if the di-tri-t lie ail
tho known or.- l,o.liLH. ami tho-.o pro-.p''<'t^ wliioh ,|,ow thu luoit
Iirottiisiinj ii„li,.„iiniH of ..ovi'lopiiiK oro hodio*.

Tho dioritu-Kuhhr.) formation oontuiiu two diitiiwt t.viMj* of
rofkH whiWi art- cloHcly relutr.l to .aeh other in origin, and art- hUo
.•onii.otfd h.v transitional t.v|.t.s. For tho present purpoHo tho trail-
Mtioniil typos may be exrlud.,1 a« h.ii.K of very iiiMifd di^-trihi.tion.
Mid only tlw two main typ. s will [„• .on.i.lorod. namely, diorilo and
«.d.i.ro. The formrr i» a dark rock cmpound cs»,.ntially of pluuio-
.•iu-io and horiihl.nde, with les.cr aiiounts of quart/; while tho letter
i* B uhile r<,ck. cnn-istin^f of pla,i.'in..la.e and pal- kptii pyroxene.

Tluw rocks are intru-ive into the Xi.'k.l I'l ,ie. U.,1 Mountain,
and Al"r.l.en formati.>in in gnat ipiantitioi, lut in tl' '(e.ltop
fornuition th. r.' are only small dike- of poridiyritic d-:.,rit.. and upo
phynes from the diorit.^ .toeki. Tho contact luetu.norphism has
everywh.Tc heeii very marked, hut a^ in the cau- of the Brnno-
dior.te. certain kinds of sedimentary rocks have sutTer-d nio.-o than
<.ther.H. The mansive Si.niiy.ide limestone has been comparatively
little ufleeted, while the overlying siliceous li.iestones and inter-
l.ande.1 limestones .,nd (iiinrtzitc-. have been thoroughly alter, .1 to a
mass of epidote. garnet, and pywxeno. Only whoro tho massivi,
limestone comes in direct contact with the stocks, us it does on th.
eastern .lope of Twentytuilo valley, has there been much coutaot
metnmorphism. ITcre the limo silicate minerals have been developed
on tho immediate contact, and a short distance from it; and at the
some time irregular ma-^ses of the limestone have been enmpletelv
rtplaecd by silica, resulting in the formation of a dense frroy rock
" flinty nature, which is speckled with small ervstal, of arse.io-
pyrite.

I. .'^iT^i^^cTweess.* f,o^

mm ^^



lll.KI ^ ^ \it M \. I II > 1 (Ml I ; iii!i |iM*'i- i
. m;

III thf .ill. run. hiH. ,t..l|. ., Mill 111.' .l.|l..ll|.i,'.l .|ll, Ill/a, , ttl. i

Iim.'»l.(iK's iiurfitulitrl.v in tli.' mi. Ml.' j<.,rli..u ol tlio Nu'k.'l I'L.t

t"rriuiti..ii, till' iK'ti..ii, ,,i l,.,tli t|„. ,|i,,rit.. i.ii.l th.' Kiil.j.r.. Inn. 1..

I.) 1..III.' rxtciit i.l. i.ti.'.il. N.'ur III" Urn.r i>iiu:,'ii JMHli,.,, il,.

Hltorutioii h,,, l..-,.„ gr.'ut. S.iutli nf 1 linn x l.liiir, u in. Iillll..,-|.lll

arla -h.iwH very lurd-o crj-.tui- .)I' .luiirly, ifurii.t. .'ul.'it.'. an. I <'|.i.|Mt

.!t'N.l.,,.t.,l I'l,,,,. t., tlie nul.liru. ill., .luurt/ form* it)-*!..!-, up t.. ihr,'.

.|iiiirt.r* ..I nil iiifh ill .li.rr,. t.i. D.Ml.culi.'.lni ..l' ifurti.'t I'xliil.n

fuf.'n
1 ..I uii inch ill .iiuni.'lir. Kpi.l.-t.' ... .uih in ni.li^.tiiiK ^r. . n

or.vstuN. AH th.'sti. ur.- omiIm'.J.I.xI ir ..•r.v-.t.illiu.. uiil.-ii... Un
WfttlheririK, tlm cai.'it.i .li..i|.iH'nr-., III.- «iirn,t iiii.l i|.i,|.,ti' i.ili

I. It, iin.l til. iiiinrt/. r> main., iDrniini^ a ii.-i-w.irk ol" int.rlai'iiiti

priMiiM. Ill tlio «aiii.> i.i.'.N, .m tli..- .juH.'rn h|.»|M! of N'i,.k.'l IMai)
mouiitaiii, <|uartz i* not i.) ul.im.laiitly i1.!Vo1.)|h?.1, Inii th,; nifia-

morpliic rock in u dome iiiaM of .'pi.l.it.' an. I ifarn.'t. Tli..„. 1,1.11

well. It 'fined band^ wliidi coincide with the oriKinai l.w'diiijf plan.-.

of the rock, and tiiese l.e.l.linir pliin.'s have Im.ii ni.)r«' or I.-. ..I.lii. r-

ute.l.

In the Aberdeen formati.in, .^iii.h ron-ists larjitel.v of ar^illa.^

and .iinirt/it.H, witii fiMv.T lim.'n.iii.! l..; h. tii.- niot.imorplii^.u i-

iiJsis intonje, thouKh here ul:*.., u wi.le zon.' of e.intiKt metuniorplii-iii

with less mineralization is uppa . rit on tli. ntact-i.

Coniparinor the etleet of the .li.jrite anl the Kul.bro on tli.' -.'.Ji-

mcntary rocks, th.^ inaii points of .<iiiiil.iritv a .jiiit.,' evi.l.'ut.

Thi's,. <'..iisist in the powerful inllueii.'e v\lii.'li each ..f thcs.' r.i k-

hui had on the Hedinientary ro.'ks, an.l in the alteration tukinu' lli"

form of the forniati..n of epi.|.,te, K»r:iet, pyr.,-.ene, anipliil,.)],.. ;ni.|

-.III.' .>f the -iilphi.les. Thoujili eii.i. ..f them is known t. Iki'. -

ars.nopyrile, pyrrhotite. ehiileopyrite, , d bleii.I.? in tlie .'..iita.'t

iMctaiiDrphii' zon.'. th.iv app.'ar- to I,.' rclativi'ly m'.i'r iiyrrli.tit.'

iiM.l .'Inilcop.vrite f.nin.l ..n the ilinrite .'.iiitai't tloin ..n tli.- vaMn-..,

uhih' l.l.n.l.' app.'ars to favoii;- tli.' irabhio rather than thi' .ii'.rit.'.

Arsen.,pyvite is eonitnon to l,.)th. ami cannot I.e -"ai.l t.. fuv.)ur ..no

e.mta.-t ninr.' than the other.

It has ; n sli.i'.vii that on the i,'rano.liorito .Muta.'t then' ha-

been a transifer of sili,-a int.' the «e.linientar> . with.iut mu.'h .'i m-
I>iii. villi.- I'lifrriiti >p <•( tli." Mi!iilii.l.'-forniiiif.' metals. On the oth.r

haiiil. the e.inta.'f iii.'tan".vphi-ni .i.'.'ompanyinj? the roeks of t!i.(

diorite-gohhro foniiatMii has |„ .u „|,,r,. markeil. pr.ihalily i..'.'au-.'
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f Mlu.a tr.nM..,.n,l 1. ,1„. , ,,,c....l.l„.„ .,,,,... ,„ ,„ ,,„„, .„,„,,
o that trausfcrred l,v th. ...„.., li.nte. l.ut ou ...ry one of ,1.

.iion,o.,al,l,ro en,.,.,-. „.,,„,,,,„. ,n,-rl,otit,.. ,„„1 chalco,.vri,e
i'a^c „...,, i„,„„.,l i„ „,uuni,y. a„.l ti.eso cndd oaly have ^omo-om the >fr.,eou> ....k. The... ,„in,.n,l- ,1., .,„ !,„,„ ;„ „„.,, „,^„„i,^.
oil tlic j:raii<i(lioi-i,(. Cdiitact.

'!".. .lilh.,-,.n,-,. in ,h. ,.«..,., ,.n,.lu,.,.,l „„ ,i.,. s..,liMM.„ta,.v r,.-ks
'-twee,, the ^ra.,o,li„r,te a,.,l th. ,li„ri, .-.,,,., ,„ ,. i./.ju. ,„
l;l'.v>.eal rather ,ha,i ehenueal laetc- i,. ,1„. ig^^ous roeks-that
^_to ,ay. to the hea, ,.v„|ve ! i,y ea,.h„f rhe:n. au,l to eoutai,iel
nHnerah.ers. ]„ ,hc ease of the ,ra„„.lio,.ite. «e l,ave „„w expose.l- tus .hstnet tl,e aetual roof of ,he hathoh'th. which he-^e never
n.u.he, the suriaee, thon,h i, n.ay have heen near it. By the timeU reaelK.,1 Us ..recent position it v. as .h.vly freexinf, and losinj, the
l-v,..r to n,etan,orphose the overlyin,^ roeks. and was l,eeo,ning toov-'oustosen oifn.any, „hys. . Th,- diorite-.ahhro „'. o„
tf.c other hand, n.nst l,ave I,,,., n.neh h„„er and more fluid. The
.•..n aets wlueh we now see were not the roof eontaets, bnt the lateral
.•ntaets wh.eh nn.st l,ave heen suhjee.ed to the heat of the .a

^

n. nu.eh longer period. Tha, the di,.rite.,ahl,ro n>a,.na also^.'
.ot v.seons. hut extre,nely t!>.i,l. is proved hy the apparent ease with
^^u.

. n penetrates the sedin,ents, the distanees whieh the npophvsescan he traeed. and the great nnnd.er of thes., ,v].ielt n,anv ti.nes ex-ceed those of the grano.liorite. ( onsideri,,,. .dnnnieal eon.positi.in .'.fthe n,n,.„ta alone, we should expeet the frranodio.he fro„> its .^reaterKuhty to have inueh greater power to metamorphose than the
<honte-pobhro roeks. hut i,i spite of tl,is. the .everse is tnie

An interestinp an,! important ,,oint. whi<.h also has ,,„ ,.onon>ic
boanng. ,s the faet tlu.t all the ore ho.ii,.- ,ln,t have up ,o .late heen
vorked, he on or ....ar the eontaet of ^^ahhro intn,siv,.s. The Xh^kel
IMate and Sunn.vside ore ho.lies lie in a portion of the ,llstriet wd.ere
the pabhro nitrusives are more ahundan, tl,an anvwhere else ^„d
th.se are the ,uost inipoHant ore lo.li.s. an,i have, to .l.te hee'n themost produetive. The geolodeal map of this part does not show
nil the jrabhro intrusive- that are known to o-,.,,-: b„t l..sides tho-e
^vh.eh are mappe.l. there are many whi.-h are too sn.all to .,,,p,,,r
'n the ,nap. The ae,.ompanyinrr FI.-m,., .-, i- , ...„ti„u i„ def,il
..cross the mountain at ripht angles ,. ,)„ -tvike of the ro,.ks ,„d
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>li.u^ the reiati,.!, ,.; lU ^,,.1,1,^, ii,ini-iv,. m ilic >c,lii,„-,.i - v.in.l,
il.<'.v <-ut. In tl„. .-ii-^. „i- th.. .Nirkc.l I'liit,. ,.„ |„..|v. „i„i S,,!, ,,,-,,!,

-No. ;;. .1 nii!,|.|,, iniru>ivu loiiii^ tliu lodt-wiill. and ih,. ,,r,' IhmI,., ,, ,(

• iir.'Ctb- I'U It. Sunii.v-i,lc \,,. -i ],;,> „..l l.ui, -utiiruiuK .l.-v.i..,,, ,1

l<. .-how thf icli!tii.ii>lii|,, I, lit ill Suiiiiy.-iilu ,\,.. J. thi- ..re |.n,i,\ Ji,..

i.'twco.i tw„ sh,-,t- ,.f ^r;il.l,i-o, i,„t .liivctly on thr l,,uvr ,„i,'. l„it

I'lily ii fcnv feet iiImct it, cm a stnitinu of white crystal I in..- ii,,,,-

-toMf. A low n-ra.l,- oiv i.n.ly ill the Xidiul Plato tniiir, uhiHi .-

not at 1,1-ociit iMiiij;- worked. ii,s |:,.low the on- l.ody wlii.-li i.- n,,;,

l^einn- miiicl. hut on m,, ,,| a hirpp sheet of ^ruhhro, and IhIou t!,,.

nc whifh forms tlio l(.ot-wall of tiie iipiier ore ho.ly. In other ease-.

< n nn.irv,!o|Hd claim- wlwrc hi-jicr values tlian n>nal in ^old havo
l<cii olitaineil. a short examination of the neifilihoiiring ro.-ks .-howed
the i.rcsence of a finhhr,, intrusive cnttinir tlic -. limentry rock- in

v.diich tiiese values «ere .miid.

'I he size of tlie tahhio i.ody appear- to have no relation wlnitevrr
to the richness of the ore connected with it. 'riie ricli Nickel IMatc
ire l.(,dy lies directly on n small gahhro intrn-ive. only ahont (1 f, et

111 thickness, while helow this is a much lairer pahhro intrusive, of
. rpiirf'iitly similar composition, over 100 feet in thickness, which
has on its ujiper side a much lower prnde ore hody. Several other
^rahl>ro intrusives in the immediate ncighhourhood, some larsre and
' Thers small, have no ore hody at all connected with them, thonuh
traces of pold may he ohtained.

The ahove facts are very significant, hut heforc any freneral nil.

can be cstnhlished with regard to the penotic ro]atio:ishiii of or..

hodies to fjahhro intrusives. much remains to he done in the -tmly

t yet undiscovered ore hodies. Recent development- -cem tn in.li-

eate that the diorite itself may al \ave hecu intlu •iitial i;i the

lormation of ore hodies. hut these occurrence- have not he(>n skII:, -

ently developed to hase any conclusions on. At present, it is safe

te say that the diorite-palihro formation ha- heeii the main f:hi, ,

ill ore formation. Of the two main types of re-ks wl.i"h make up
this formation, the pahhro. as far as present (levelo)imeiit has peue.

seems to have heen more potent than the diorite.

Rrlatioii to SeiUmrtifari/ TJocAv.—The prohlem of delerminiiu;-

:he peolopieal formation to vhich the ore 1 odies of the district he-

l.'iii;' i- iKit a very ditTiciilt one, eve?) whnre m^'tamorphis-n Ini-

nlteri d the oripi'ial t"xliire and i iposition. and ohseurel mueh
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of tho structure. Tlic se'liinontai'.v rooks liavu not aurt'eivd iiiui.h

(li'forniation Irom or.jy:L'iiic ijistuibuii'-f-:, urul over the ^router imit

(if the (li>trict tln'y im'norvo a strikiiifj unit'oniiity of dip and >trike,

(iisr(|nriitl.v it i- iHit ilitticiiU— if c-iTtiiiii -trata arc Vf iniirli iiuTa-

luoriilioscil to lit' (ii-i!,v recogni/.cd— to follow out tlioso strata to a

I'oiiit wlicrc their orii;iual cWaractors are not ohsoureil and tiicy can

he identified.

At tho present time, tho Xickel Plato formation oontaiiii all

til.' known on- holies, as well as those prospjots whic'.i are Udng

ino>t activily developed, on iieeount of their proniisiMjjr charai'ter.

This formation, as provionsly iloscrihed. has a thiokness of aliout

!K)0 feet. It eonsists, at the l>u?e, of the Sunnyside limestone meni-

bor. .'JOll feet in thickiu'ss. At the top is another nia-sive liiiii-tnn.'

I'i'il called the Kin^'stun linu'stono. liftwecn the two l)ivl- !i •- n

.-cries of iniprc limeston(>i and cnuirtzites. which arc ott.n iiit-T-

5-tratified with eaeh other in narrow hands. Neither the Suniivside

limestone member, nor the Kingston limestone, have yet been proved

to contain gold ores in paying (iiuintities, but tho latt lolds some

promising copper ores on thu Warhorse mineral claim, on the eastern

slope of Twentyniilc cn^ek. The central division of the XickioL

Plate formation holds the Nickel Plate ore body and the three ore

bodies on the Sunny;:ide claim, and most of the promising prospects

of the distr t are also found in this horizon.

What determined the location of the ore bodies in this part of

the Nickel Plate formation is not immediately apparent. Certainly,

one should expect both from its character and location that the

l^nnnyside limestone v.oidd bo as favourable for the formation of

ore bodies, if not more so, than the impure limestones above it, but

no ore bodies are y< t known in it. It ia evident that the Sunnyside

limestone is more resistant to alteration by contact metamorphism

than the impure and banded limestones, and this may be due to the

f;ict that the banded limesloncs oiler more and better channels alomr

the bedding planes for emanations from the intrusive rock. For

the same reason, these impure banded limestones were more easily

i>nd thorouiihly mineralized than the more massive compact Sunny-

sido limestone.

Passing upward in the middle division of the Nickel Plato for-

mation, quartzite Ivin'ls beeome more abundant iti nroportiou to

li;;M>-ton('. and at !h :ini,> tim> iiicreas" in thi'-kiicss. Wlicn we
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pass into thost- quurtzito-i we at tliu sjime time puss out of tii..' pr-.

ductivo portion of tin? formation, for qiiartzitiM are very rc-i-iunt

to coiitiict nietuniorphi^m, ami uri> (oii>'( ,|ui'ntly sparinyly niiii.MMl-

ized.

As in the ease of the relation of or' [.posit-f to th; ii,'ii'!)i,

rocks, it would be unsafe to Kemrali/.e. from tlie information w
have, on the rrlation-lii]) to the sedimentary roek^. All \sr rMn -.,

i.s that the <'i-ntral divi-i.ui of the Xiekel Plate fonnatinn has prnv.-.l

the most proilnetive np to .late, and other ore iMMJies shoiiM 1 e fomid
in it; at the same time it cannot he denied that there i- a -front:

pcpfihility of fiiulinp- ore hodies in other fo'rination-; where we ko'e-

that the same eonditinns enn he dnpliealed,

GENESIS.

Evidence.—"Shwh of the evidene,. in ie:::ii,l t,, the uriejn >( the

ore deposits of this rei^ion has heen alr'il.- '.^ivM in pr":!!,!.;

S(.-ctions, but it will be as well to re-state it here, and ItIm^ it int-

n'ore compact form, before pivins the conclusions derived fr..m it.

It has been shown that after the de|iosition of the Cache Crei h
sedi'.nents. these were nplifted iind intrnde.l l,y the rock- ..f tlie

liorite-gabbro formation. These iirueous rx.'ks were infnid'l i^.

the form of stocks and dikes, and everywhere penetrated the nve:'-

lyinsr sedimentary roek-. producing important contai-t nictamor-

phi-m. This intru-;Ion took placi! in early Mesozoi<- times, and
th.>ueh it includes r.x'ks of two ditTerent kinds—namely a di..rit.'

i.H.l a pabbro—they were erupted at sueli closely eniiii'ditive peiind-

th;it they may be considereil as makinir eiie intr'ision.

The result of this intrusion was the meta-n iiatie ilevelopmeir

in the intruded roeks of quart?:, franiet. epidote. dio|).ide. trene^lite.

and otlier lime silicate-, aci'ompanied by much arsenopyrite. pv r-

rhotite. ehalcopyrite, and -phalerit(>. The elfeet ..a iie U •>{ .lif-

ferent composition was various. In quartzites an. I ary-illite-. tiie

metainorphism was comparatively sjitrht. on ma-sive lim'-iiin' it

was more effet;:.. : luit on thin hediled impure lime^itoiie. ,.r ii:ter-

bediled limestone- and quart;^ite. the effect wa- mo-t proneiineed.

restdtinc: in the eomplefe elimination of the caleiti> and development

of the linii' silicate-.

Durinpr this intrii=ioii, a'-.i. tlicre was cou'^iderahli' addition ,,f

material ^a the contact 7.)n.» from tiie isi.eou- i-.ji'ks. rndoulit.dlv
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•f']uv -iliiM \\a- iiitr^i IiKvmI, ail 1 .il t'l- -.i a • ti.ii.'. i)xiil>! ol' ir.ni,

ii'I'lxr, /inc. -iii|iliur. iiiicl iir-ipir in -i.Tu ii'ut i|iuiiitit> tii l..nii

lirri' iinil tliiTi iM.tiililr cU'|"i-il~ lit' iiix'iiii|i> lit . lijeink', cliiilr(ip\ i-iti>,

1.11(1 pyrrliniitc. All •< tiir-'c Milpliidc- iirc I'.nkiunvii in til- so.li-

liiintar.v rmk^ at a iii-tanci' from tin' it:ii" lu-. iiitrmiviM. Otlicr

;.il(litioiis rrccivcil li.v t!i<- oniilai-r zoik' wcri> -aiall qiiaiititii'-* of

1 oidti. vhich went to liTiii (ixiiiitc. and •! i> lolii.cii that the jioKl

^. a< aUo intrn.liiccd at tlurt time. Assays mado of th; intnisivL'

f-'aliliro. assiKMatc'd witli the ori' liodii's of tlu' N'ickel I'iat- and
SiinTiysidf niiiK s. iiicli<iiti' t!;c ihtmik f vi fi(.ld in varying aiii(miit>.

A- a rtilc, tlii-^.- arc merely trace-;. Imt occa-iouall.v a siillicii ni

:iiii( lint i> ;iHS( lit to fiiriii ore. Jn the latter ease it is certain that

till- iirexiiee of tlie };<ild is due' to enricliineiit from tint overlviilf

sedimentary roek, ainl one eaii never lie iil.^i liitely certain that all

if the Ri^ld eoiild not lu' referred to the -aini> source. This urfrii-

niC'iit. therefore, iim^t he used ^itli some care.

'I'lio iiitiniale iiitertrrow th of all the suljiliides mentioned above,

with tiio paiipuo minerals, proves that, except to a very limited

extent, they are iiot later introductions, but tlint they are all con-

temiioraneous in origin, and dut> to the same eanse. Xo important

additions of material from a de(i)--eated souice were roeeive<l after

the completion of the contact metamorphisin due to the iKiieoiis

intrusions, for the later fractures and fissures are not mineralized,

and contain only barren calidte and fjuartz. Yet these later frac-

tures and fissures wire important in the surface zone, in allowing

a free circulation of atmospheric waters, which tended to eoiieen-

trate the pold values in favourable localities. That this later

arrangement of the values was due to surface waters moviiii;- douii-

ward is proved by the localization of the highest values on the

ipneoiis foot-wall, and the concentration of lliex vahic- '11 tiie iipji( r

side of impervious dikes of later asa whie'i for u'^ 1 tr.v.i,'!H or

bfi'iris. (Sec FifTure ;i).

All of the known ore bodies are not widely ^eparated frtmi c ach

other, but are sctircfrated in the north central portion of the district,

r.retmd the steeks and dikes of tlie diorite-<rallro complex. It has

been shown that all thr?p ore bodies are found on the contacts of

the rocks of tbi- coiniilex with the sedimentary roi'k~. To re>tri •!

xiie occurrence further, it was stated that the best and most pro-

ductive ore bodic'^ occur (>n the p.^bbre ro!:taet. rather than on llie
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tliorili'. I'o iiiiiku luitliL-r ie»liiLUijii«. It \\u-> auui thai wliilo ma.'.'.. •

liiut'stuin'- wir.' ri'.nlliv alt'.Ti'l liy j^uimih iiUniiii.iin, tii u. i--.-

iiiiir; I'iiViJiiriilili' )"i- tin- :.ii'in;ilioii nl' cupprr dipo.-il.-, tliaii ..l mM;
lliu ;ji'l(l ilt'iiosit.-^, (Ill tlif otliLT liiiml, l';iM)urf(l ilie iminin; ui- lim.-

I'l'dilf'l liiiitstcUH'.-' wliicli wul'f liiu,t iM^ilv allL'ivd liy tlie iiitru-iVL'

roc'U-i.

'Jill- [iriiiiiiry ores g' llio district li.iM' 11. . tni'l'iit cuiiinAi.iu ,', ,tli

l.Tuiiiiiu'iit tis=iirt's. 'i'lio ti.--uiv-. that r.\i-t in tlic uru l....lii-.-. .ir.' all

lit latiT inriiiatidii, and i-niifain little r\-r tiian i.arr. n r.ii, .!. nr

•luurtz. li frai Liiri'i or tissurus txi.-tid lictuii- the iiit.'ii-inii ,,1 tl.,/

igneous rofks and tiio loriiiatiMii ol' tin- ore L)(>diu--aiid it i- \it\

lirol.al.lo that thoy did—thry iuivo hocu c-ijiii|)|ctoly obliti'ratrd \>y ilnj

vciTy>talli/.aliiiii wliii'l. Inak piac- in tin' r.iiit.ii-t /.mic at and iin-

inodiatoiy J'ollowing tl.r iiitiu.-ion. 'I'lii- cnrii-hi'd ores, on the ollur

liand, ot the siirt'ac! z.im,, havi; a dirc-'i.-t .jonui.'.xiou with li^.^UI•o<,

and by uflordinj,' (.•liannid- of ia>y lirculatinn to tlic MU'tao' waters,

fonbidoralilo enrichment has taken \>\:wr in porket- or trou^jh^, hav-

ing more m- less inipervions Imundai-ii -. The depih tu wiiie'ii tiiis

Tactor miglit ho important ha?, not yet lu'en a^eertained.

The ore bodies arc ifonerally tabniar in .--hape, and dip at eoni-

paratively low angh's. .Mtlnjiifih eontrollid to a eon.-iderable extent

by the beddinij ol' the -edinieutary r:)i'ks, they aro more c'ertaiidv

dopondent on the dip and strike 01 the intrusive roeks witli whieh
tiiey are associated. If the (li[) of tlie intrusive rook eoineidos with
that of the sedimentary, then the ore body lies in the same >tratum
throughout. If, on the other hand, the di|i.s of tlie.se two meks do
not coincide, then the dip of the oro body follows tliat of the in-

trusive rock.

It has been shown, al-o. that the boundaries of the ore bodies

are net clean cut. but that the uold values pradnally fade out into

low i;rade roek. Neither are tbe-^e values evenly distributed

tlirei'i;heut tile whole ore body, but the ore is rich in spots and leaii

in otliers. At the same timo, jrold is widely di.-triliut(^d throughout

tile e.intaet zniie foriiie.l bv the' irabbro intrusive, but it inepea-e,

in a ijreat many ea-e- as rlit' eontaef is reached. In nie-t e.i-e- ,,f

the known orc> liodie-. the highest values are obf.iinel direetlv .1;,

the f?i>bbro contact, and on the upper <idi> of the .urabliro. !n the

.Nickel I'lat' and Sannv-ide N'e. :; ore holies a i^aSe;-) iirri-i\-'

nets a- the feot-wall. !•: tlu-e ea-e-, ;iNo, part ,i{ the lmMo-i i-

M
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IiiillL-d US orr.

from tlic galilirii int

ill iisSiiy viiliio in K"1'1 t""" jfi'ii(*ully Ikj Dlituineil

trn-ivt'.s tl.iit uru connected uitli tin- Nickel riat*<

il Simn>>i<lt' ore Ijodics.

l-"roni iiimlvsis ot' tlu; ditFcrcnt s-ulpliidcs urciirriiig in the ore

liodios, it was found tliut while all have M.nie k' d. I'll n-< sihiT,

the hij;lu'>t viilut'> lii! in tlit' anitiidin rite. Analysis of in

pyritc talicn Ifni tiic ore iMxIy jtivit. a .Id

irc arsrno-

ititcnt varylnjr fnun

;<• III an lium 111 (.'< ii|i I' r» ixr t"ii. Ill llu>. Hi

j;old whatever was visible under tli»^ iiiieroscope. and it was concluded

liiat it must 1 c litlu r in a very finely divided smte in the cleavaffo

cracks of the arsi iidj'yriti , or it was in :: uial -ulid sidiition in the

arscnoijy rite. In tlic former case, pos-iidy. and in the latter easts

eertainiy, its origin niu-t liave lieen cinfeniiioraneouji with that of

the arsenopyritc, and it was intrndiiccnl at lla «unic time.

While it is a rule tiuit all wnrkaldc depo-it- iiiu^t contain arseno-

pyritc-, and that the ri(dicst ore liuilics contain more arsenopyritu

than the poor, it is also certain that much arseuopyrito ojcurs

throughout the di-trict which will jrive little or no pold vulm s on

assay. Where, however, arsenopyrite occurs in the metamorphosed

sedimentary rocks on a ^'aMlrll contact, it will always be found to

contain some gold.

Finally, the gold values have been later concoairateJ by down-

ward ino\in!r surface waters, not only on the fnot-wall side of the

ore body, but in impervious troughs that have been formed by the

conjunction of a eros.--cutting dike with the fciot-waJI. In certain

eases, the highest grade of ore ever mined in the district has been

Tecovered from such a trough, at a distance of 200 feet below the

surface.

Till oietical Cviinkh'ratiuiu.—In vievr of the evidence that has

been brought for.vard with regard to the oocurrenoe of the ore

bodies, it seems clear that there is only one po.ssliilo theory that

will satisfactorily aeceunt fur tiit ir lormati"n. Other thedi-ie-

have been suggested during the pro-rress of thi; work, an 1 these

also will be brietly discussed. Contact mctaniorphisin, during which

the primary ores were formed, accompanied by later secondary

eiiriclunent by downward moviii'^ m-te'tric \vati»rs. will, in the

opinion of the writfr. satisfactorily explain (very known ocenrrf»:>'e

of workable or,^ liodie= in the district.

mm
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I iH'if fuiitiiii an t;iiifii |ilu'' '|i()o-it5 ^onii' . ui-i 111' .It till' iif.

liii'iliiiti" i'i)iil:iit 'jt til' iiiaiu iDriiliyry iti'i nil tii ; li iioHtjii.--.

lint llluii: i.'ouuii,) ily tll^y -"in l.i !»• OollllLVl I .wt'.l .lii..', ..t til-

»uine porpliyo, t'l'-iw '" lii'' |'riiiii|iul ums-, tin-.- .IIIm- Imihu in.il.-

r.l'ly iiio.-i: lii^lily i-li.irn. il \Mtli iiia^iiiati'' u.it,iT>." Ilii' i.Iim I- .,

K'li'il one, .iinl u|i|»car^ t. li- ii .riio ml in tlii^ .li^lri't. t' i/ ii i-

luiliivalilf tliat iivi'ii it rr. uiM.iii.; •U;|»i<sit-i ai'.- iiit I'liMi 1, th •

lllillcTllli/lltilill M'l'IIH ti) !• Illllcll IliiUU proiioiiiui'il un llic nlltart

111 till! iiii.pli.vsi .«, tliiiii <jM t!ii' idiitart ot till' main stork-.

'llio liiplli ut wliicli till' iiri' t'oniiiiiK; HiihstaiuMti w.to riJi'u-iO'l

troni tlic iiiolti'ii mamna mi-tt liavu lieoii <Mii-tiili;ruliliJ, -o tliiit tl.o

prr-.iit i)iit<Tiipi wLTij orii,'iiiall.\ ilci'p sunloil, auil iiavu only Ijirii

I'.xpouL'il liy a Kriut di'iil ol cro-ioM. tiarnct, cpiiloto, liiopmidi., and
trornoliti' am tlio ty|,ii'al ^anwui' iiiimrnljt of tin -o dopo-it^, and in

ii D'ci-Mit (•la--ilii','itii.n li,\ l.indur"!,' of niinfrai- t'ormi'l in ..ri' d.-

li.>it.s niidiT varyini; <'oiidili..ii- ol diplii. ail ol' tlit'.-o iiiin.-raN i\.\-

. Ia'--ii'd as t.Npicid of tlic di I'lur Ncin /on.', mid Lolow tiii-. .None oi

thiMii lire foiiml in what tio ealii'd tlw niiddlo iilid iippoi- M-iii zoiu-.

or tlio siirfaci; ri'K'iou. Tlirir pn-i-iu'c. tliTulnr.'. in tli.is ' l> i.|i "<,

allows tluit tlicy wi're fornii'd nndrr conditions of con^idcralilo pres-

sure, iiiid niii'-h liilou- tilt' it'vcl of the surfaeu a^ it thi ii stood.

After ttie formal ion of the primary ore bodio8 by the intrusion
of tlio sahhro, there was little, thoujrh i-omi', later eliriehineiit from
tile >aiiie m;ij:iMatie soiiree. Fev- frai-ture-' or li-sures wei'ii formed
1'.' tlie eeoliii- and eoiitraetioii of the itfiieous roek, ami of the eoiit;iei

zone; Imt thos-e that did form were u>eful as ehaiiiiels for tlie iiitro-

duetioii of some of the eiiriehiii^' siilpliides. .Snhseiiiient to this, on-

ileposition from the same source wus entirely at au uml. Lutur.

fractures were formed, hut no new additions were ree- I'-ed throiiirh

them, from u deep-seatecl source. \ot until these ore bodie-i.

throu^'h erosion of the -urfaee, came within the zone of inHuence of

surfaco waters, was any eliaiitfe etfected. Thmi tho fissure-i. pre-

\;.)ii.-ly formed, permitteil a free circulation of water, and tin' i;oid.

Iracheil out from its a-.-iM-iated siilpliides near the surface,

rii'd downward t'l enrli-h tii" or- Iio 1\- in f;nr,,iira'd •

helow.

'I'ilu aliove, ill the opiiii.iil of tile

w,;- ear-

l.)Miiti.!i

tlie.iry for flic

^^ i.'i,!.:!.

'lle-H

Ti."

ol tile

writ''r. 1-! till- iiio-t ;iro!)a')l)

ore depo-it-. Alt'rnative tin'ories

I' .'t.

•!:l!l..|l 1,1 l)l',.-i|.|.(,.i' I, II i'l, •I '..rail.
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huve i)i":u »ugm!tteil, but nonu sooin to tit tli«.' roiulitioiii *o uill ;i,

tho oiii! outliniMl abovu. Tlia tluiory of dupotitiDii v»li.)llv tr.) a

-..lutidii* introJiiceil through tii^ture* from bflow i* uiitoiiul.li'. Il

hiii bten stbuwn tht thu tlswiiri's iis^ociat.si witli th«! oro bi>.|if!« uru

i>£ a lator jMriod of forinatiou, nil if they havo Ix^ii um <l u* ulianueU

for ore-bcuritiK uolutionx asci'iuliiiK froiii below, MHiie <lf|><Mitiou of

ore minerulH niunt liovo tultiii piucu on their wulU to (five cviib'in'e

of their haviiiK pa«seil through them. Thivt<' fi««urcH are, liowever,

not minoruli/O'l witli primary .*ul|»iiiibw. uii'l oontiiiii only burnn

quortz or caleite. It i* et-ri'iin. liowovor, that thow SHiiiro* wijr#

useful in the surface zon.- to coiieentruto tho roM vuluo* in low •

levels.

Another theory siipiio-et the r"l'l to be eontemporaneous in origin

with the Bedinients, and to havt- iK'en depooittil at the »aine time in

the sea. In support of thii m i)rou«ht forward tho fact that ia

certain beds gold value-t are widely and unifonnly distrib-ted

through the sedimentary rock. 'J'he reiord of diamond <lrill holes

Nos. 66 and 67 show* this to be true. Hut these are beds that are

vueM within the sphere of inducnee of the gabbro intrusive, and it

cannot be definitely proved that where the.^o rocks aro unaflectod

by igneous intrusioiH, the same results would be obtained. Tho

fact also remains that no ore bodie^ have yet been found in un-

metamorphosed rocks, nor in rocks that have not been metamor-

phc»ed by the rocks of the <iiorite-gub;)ro formation.

CONCH SIONS .\NI) CI,ASSniC.\TI()N-.

From the arKuniei.t,s presented in the preee<ling sections of tiiis

report, it is concluded that for the primary ori^rin of the ores of the

ITedley district, all agencies must be excluded, except those which

are connected with tho actual intr sion of molten majjnia into the

sedimentary rocks, and that the ore boilie^ an' of contact metam-

orphic origin. Contact metamorphie diposits have come in recent

years to take a definite placo in all sjorietic cluwifieatioa^ of oro

deposits, and the definition of W.' II. \Ve.>.l is one which i^ now

generally accepted for deposits of this class. Weed says:' 'Under

the title of contaci nietnniorphic depo'^its I inchido all ore deposits

which result from tho metamorphie .action of intrusive ii?uoou*

rocks upon the sedimentary rocks which tliey penetrate. Such de-

posits occur only in the zones of altero.1 sediments about ipupou.s

^' OrTDeposits nrar U iii^ Cnnt.i.t...' Trail-. A.I.M.K.. I'.'nj
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'"""•'"": •'"•V '"•• U li'^'lly .•omi..t...| will, Mi.!li iiitruMou-.
'""I "l'. lli.r. '.r,. tittiMfl.v .l-Mk-Miil..! „., ,,,. .|.'|....it. ..I .•.-1,1.1.1

i)H'(iiiii)ir|>iiii' iiri(ii(j
'

lUv .•..ti.lii-ioii iirrr.-.l ul t<ir tll.i u-'Uf.i'. «i tlio l|.'.ll..v .|i-

|M..|t. IV „,w «|,i.|i lin.l prrviuu-l.v Im-.ii mvept .I l.v tli.)«t of tho
l'<-t iniiiiiiv K'"l<>uiHt- who liii.l t>l<' i)|i|Hirtuiiitv ,.f *tll.l,viiiK tliiin.

Mr. \V. II. \V.....I Hn- th.' tir-f t.. imik.' „ii\ |.ul,|,.|i...| .|,it< mm mi

"itii r.Kiir.l t- thr ..ri«i„ ..f tli I, ,„...|
. |„ ,|,i.. !„• r. (. ,-

''"•"'
'' -"' '" ''"• '"'"In.t iii.laiii..rphi.' ..'....i|.. I.iit limit-, llu'tii to

a iHMiii.'t ty|M. vvlii.-h li.. mils thr .Similka u.vm fyp,. Tliin r.iii-

•lii«i..ii «ii. iirriM.I til nppiirrntlv uiihoiii ImvinK x.n ||„ ,|, posit*.
i.M.I 11,. niv rr..ii, iiiC..rii,„ti.,ii ..l,l„iii<M| tnMii tli..-.' wli,, 1,,,.|, Siiii-f

tlifii. .\|r. \V.'|.,1 |„is hn.l thr «.pp,.itimit.v t„ ..xmni,,. tlii'ti, ; oii.l ,is

II.' |.iil.li-l..,l >t,il.iii,.i,f l,(,« ,A,r I... II ii,„.|,. t,, r..i,trii.li<.t (>,
I lif.v

lii> loriiHT ..pini.n. it is intVriv.l tluil li,. „^,....- «ith tli.. ..ri,ri,i.i'l

•"•'<•I«'^i..l.>. .Mr. W. l.in.l^r.n. «1,„m, it «n. tl„ nutlior". privilr^n
I.. luiM' loi.k ..v.T ,1 ivpr,-ri,ti,tiv. .,,||...t, ( ,|„. ||,.,|l,.v ,„, ,.

•"i"Mrr.,| in tl... ..pini,,,, pr. vi,„i,|\ t„ni,..l ll„,i i|„. ,|,.,H,.iN w, n'
.1 .•..iilm't ii,..tnl,..rpl,i.. „riuiii. Mr. „!,.,, i„ „ ,., ,„ ..|„„iti,.„,i„„.
niiiit-. til.. Il.«ll,y <|, poMts t., ..i,e ..t r.Mir tvp.- in-o wlii..|i 1„. .livMrs
th.. ,;,uUu-t m.tnin.,rpl,i,. .1, posits. Thi- typ,. h,. ,.„||s tl... iir«..|io-

r.vrit.. tviM.. hfoauso it .•oi.t.iii.s ,ir. ....pvrit,. as tha pri..«ip:il oro
niiiioriil.

.\> a t,vi„» of ....ntiMt iiHtniiiorphi.. .1, p..-ii- tl,.' Il...l|..v ,|,p„sits
r>- in a class l.v th.M,,s,.|v,.s. as tar a- .North . .„. ri.al, ..r.. .IfpoMts
.''•'• .•.n.-..ri,...|. A -rar.li tlir..ii;;l, ih, ilpraliii.. ,,f \,.rtl, .\iii,.ri,-an

-r.. .Icposits r.M.uls nothing of an .xa.tK -iniilar .liara.t.T. so that,
lis far a> fl ..oiintry is ..on.-.Tii...|, th. y a,-., nni.p,,.. Thi- fa.'t has'
"' "'"' ii'i-'.iiiion'lii'' ori;;iii. II... aU... In ., ,..,•,. i,t .ia-ifi.-ati,,,,.

<f or., deposits, an.l a s.-parat.- .livi-ion ha- I , ,„ ina.h. to 1...M tlu-iii.

In <i.rn.any. how.-v.r, at H. i.'h. ii-t.in- a -,.n,.«l,at -imilar ,l.po-it.
which .-..ntalMv ars.nopyriti- as tlu^ prin.'ipal ..,• minoiai. has hccn
inim^.I for a imnih.r of years, H.t.. th.' .,r.. o.-.nr- .„, a .-..nta.'t of
vcrpintint. with linR.>t.,n.-. Th.. s.-rpcntim. i^ siippoM.,1 to hav,. h.-o,,

orifrinnlly a f.hlspar auRite rock, which, hy its intrusion tlrrouKh
the liincsfotic. has ctT<...t.,| the usual c„nta.-t ni.tatnorphism with tho
.levelopmcnt of ars<.n.,,iyritc. as well a- ..tlicr -nlplii.l..- j,, tl i,i,„.t

' " f»if r>iTi<...it- \e.,i l>:i,rinis fontiitt-.
• St. l/.ii..r.U,.r(;(.at. Die i:, -Iiit[frstatl( n.

Tl. .\. I. -M. i:.. I'tiiL'.
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,.,„.. 1 1... ,.r ,.>r... t 11..11.V .- ..l.ll..u.n.. 1 .!. "

uhii-h vuT.- .'xlru. 1 I. I..V Miultintf. ...„.. »•' kil..KrHm« ot ^n!,| I I,,

-

„,i,.., wtT.. «ork..l ... l-n,. ..K" »- <l'- th.rt....tl. .....turv, miM - r.

x.rv . tiv,. .lur.ng xU utt.i.lh .•.i.tur>. K-r ...u-.y y.ur- !.-.«. w,-,

,!,.,v ni....iM..I i.ll.'. ..I..I ..,,..r..tiu... «.r. ..i.l> r.M.t...-.l m 1'..'. II..

ri. <.f th.-. mill.-, til.n fi.ri'. Iiii» l.wii v« r.\ I-'Uk-

Mil, Di rill. <>j{i; iii:i'Msil>Mil, III I III. I'KI. l'l-> '•-"

If «x. ...v.-i.t •!.' tlu'.r.N ..I I!'".-" l.r..|«MU.l..l ... iL. |.r...'l"'«

M.li..,. l..r tl... Ilf.ll.v ..r..,. «- l.«v.. no -liHi.ults i,. .„-,„....« th. ,r

|.,r,n.,ti.... tu ..t l.n.t .. r..|..tiv.> ..g-' i" th- K- •l'M.."l l>'-ton ..1 t ,.

,l>tr...t. A.-..|.ti..^ tl.'"- "ril^i'. "' >"'• '
"" """•

' "",

n,.-k- of th- .ll„r.t,.-p.l-l>r.. f..rM...ti..n. th-,. .!.... .l.p.-.t i....k

„h , ,l,.,t t.i,,.. T iMt. ..t .1.. iM.ru-i t .I- .li..r... ...I.l.r..

tl,,.,, .•n.-i..i. li"» 1 " KxiUiC .... «-.,....ui ,,i. •

tl.iokuesM* ..f t!.c. ov.rlvii.K ro..k. n.u.t l...v,. 1..... «.,r.. ..«.,>. :..hI

,.,,.l,al.tv al>.. I..I. •»> "f tlu. a>s<«'i..ti..l or.-l...<li.s.

\- th.. nv>,... h»> >i''v.'r l.e.n „.l.....r,. 1
l..-i..atl. tl..^ -.a -....-

,1„. .!..<. ..f tl..- CarlK.i.ifcrouj. tii...s. ..n.l it* M.rt..«v l.a* Livn <-..i.-

ti......llv .xpoMMl to tl... ..<-tioH of Htmo-rWri.' nu-n-i.- 'i...v tl..'...

„i;,rv pr..r..>-.-. -........t.-.l «itl. ..xi.h.ti.... .u,.l .
>.ri.l....-..t. ...u-t

,„,,. 1,,...,, ii, op,.ruti<.n for very !....« P-rio.U ....l-.-l. H tli- ..r.'

,,„.li... ..v.- -vt.n.U.l u..w..r.l in tl... -...li.,„M.t..r> .•...•k- ........1 tl,.-

,„.,...,„ .„.t.r..,.. ..t tl... I.^'inni..^' "f <1"' ^'l""''"' >"''"'• "".•' '"'"^'^

l,,v, |,...>. .. .•o„-i.l. r..l.l.. ...•••un.ulntion ..f jr..l.l i- tl..- M.rt..... .,....•

1' ,1,,..,. l.di.- •111.' ^'r^ut rrosi..n i.fconipai.vinjr tl..- t-'huial i-.r..-!

,,,„,„„l.,..,llv «..ul.l .•nrrv n....!, of this a«av. Si,.-o tl..,. tl... tnoo

c!l.,,,M.l 1...S „..t I..U Prr..t. ..n.l oxi.l..ti..n 1...^ n..t l,...n al.l.. t.. ......

-

1r..tf .n..r.. tl...n .. f.« f..t. -• tl...t tl... ..r,. l....!i.- arc not a- r,..l. ..s

tl,..v ...i.h. l.:.v. 1 - Tl... pr,.....t ..:.ri,.h....M..-vT.-,.,.U.

„,„.,„.,.t s.,.„. ..^ rl,.. .l.,.i.l ..nri..!,.n -.11 ... .11 that

'..|s'> 1-:
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which hus tuki'n piu.',' -iii.;e tluit i>.nl,y\. The pro.-uvs ha-, iiu ,l,)iil,t.

Ix'on u Ions? coatiuii.'.l )•!., aii.i the iiitrinio.i of Mrt.un s iiill

iuulcsitic .likes, tlirou/;h .'ve l,n,lir? that a|.i)car t.. liave heeii alrea'ly
'•iiriclu'.l. iiuliral,- a iktI...! ,,t' eiinrlun.-m ahuo-t :,- |;ir i-.u-k a-
t!;o graiiotliurito intrusion.

Mining, Milling, and Metallurgy.

The methods of milling employed in the Iledley district are not
essentially different from those employed in other districts on ore
bodies of a similar character, but somewhat different from those in use.

in fissure veins and like deposits. The earliest methods of mining, in
nearly every instance, were by means of glory holes, but when these
became too largo, or so deep ns to increase the cost of mining, tun-
r.els or inclined shafts were driven and sunk, and the ore stoped out
from either side by tho overhand method. Timber is scarcely used
at all, except in the tunnel outraneas, and in broken or fractured
parts of the mine. The rock is so strong that it will generally stand
unsupported for a great width and considerable height: but for the
safety of the miners when the chambers become very wide pillars
are left for the support of the roof. In the Nickel Plate mine the
rouf i. linn and stmng, and no danf.'er is ever expeiidu-...! fr„n»
falling blocks. In Sunnysble No. 2. however, wliere the gangue of
the ore is largely calcite, some care has to bo exercised, particularly
in the spring, when much water is seeping through the walls and
roof from the nudting snows on the surface Acei.lents, however,
from falling blocks are rare.

A favourite method of stopin-r emiib.ved :

, tl„, Xi,.!,,,] ]>|.,,p

mine i« to break down a lot .,f ore. e(,nimeneing on the f..,,t-uall and
working up\vard, and using the broken down ore as a floor on whielj
the miners work. In this way, a great deal of ore is broken down,
and lies in the shoots ready to be .irawn off. A quantity of about
.^00 tons or so is kept on hand.

In the Xi,.kel Plate min.. ears .Irive,, !,v e' -tricitv enf- the
working tunnel, and are !..a,l,.d directly at the si, ts or from the fare
of the drift. Two ton cars are used, and from here a train of ten
<'ai- i-^ hauled l,v an .leetric motor to the ore bin at th- h-id of
the gravity train. T'o^npressed air is also used at the heads of
inclines as an auxiliary power, and this is supplied either from a
steam or water-ixnver compressor. The latter i. situated at the

:jrf?r*^^
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bottom of the Sinulkan^en valley. 4,0»0 feet below the tunnel mouth,

irom the Sunny.-iJe working., train, of twelve 2 ton cars carry

the ore to the bin, where they are damped mechanically .y an

ingemous contrivance, the invention of Mr. G. P. Jones, superm-

tendent of thiee nunes.

All ore mined goes to the mill, and there as virtually no wa»te.

ex,..,,t the drift, which is scraped off the surface of the ore boa.oP

bv scrapers. No sorting whatever is done either at mine or null.

i;, I V . j.di.iou. mixii.,^ ..f the different grad.. uf ore. tl.o average

value per ton is kept at a fairly constant figure, and much low grade

ore i8 D.ined thereby ^^hich would be unprofitable if mined alone.

Exploration in former years has not been kept much in ad-

vance of actual mining, and tho mines have been leading a hand

to mouth existence. Wiil.in the la.t two years, however, there ha.

been a change for the better, and a great deal of exploration has

been done, by means of the diamond drill, and by open-cuts.

Accurate data with regard to the cost of mining are not avail-

able Some of the or3 is so hard that the cost of drilling is not

always the same, and frequently runs high. The lack of the neces-

.itv for ti.nUr in the mines. a,id the glory hole m,.thol, make

mining cheaper now than it will be when greater depth is attained.

The use of water-power to generate electricity, and to run the air

compressor, reduces costs somewhat, and the advantage of using

vity alone to transport the ore part of the way from mine to

s also economical. Altogether it i^ safe to say that mining

transportation will not cost more than $.' per ton, aad $1.75

would probably be nearer tho actual figure.

Up to the present time, the ores of the district have been sub-

jected to three different methods of r.Mluetion, namely, amal^jamation,

cyanidation, and smelting. The two first named of these operations

are carried on in the district by the Daly Reduction Co.. while

smelting of the concentrates recovered after amalgamation is .lone

at a smelter at Everett, Washington, U.S.A. This smelter is the

only one in the west which at present will accept arsenical ores.

All the ore extracted from the mines of the district is treated

bv the Daly Reduction Co. in a 40 stamp mill and cyanide plant^

^hieTi is situated at the bottom of the Similkameen valley, 4.000

f^et below the mines. Connexion between the mines and mill is

cffcK^ted pnrtlv by means of electric tramway, and partly by gravity
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""'• ''" •i"'M,- I,,„:.-Imm. i- ,,v,.r ,„K- Mlllr i„

''"'"""'"-'••'•-'-^.•avirv,ra,n-li,... Tl,.. .n.v„„ „-a,M-li„,. I,

''•VMt..... „, .|,.,„t ;;.MH, ,,.,,. Tl... Knul,. „f ,hi~ i- M„.h thai t.-.ns-
l-rtat.„u ..an I,. ,.,i,.,.„..| ,.,„|„.l, l,v ,,.. a.v. ,|,„„„.|, i,. ,h,. „,,„.,
.all co.upnss,.,l ... i, „„„, i„ „,,,i,i,.,. ,, ^^^^^.^^. ,,|^^ ^^^^^^^

.^

t .rcc.-raik.,l. exr.,,t at th,. .outral „,issi,.,^ .tatioas. a,. I i. UMr
;''"'"-' '"."'''^ "" "" «•-'••' 't f..ll-v. ,1... ,1 ,• ,i,e .,.„„„.
t;i.", ., that ,1... «,.a,|,. vari..- all .' uav fn.,,. , , „,,., „„ ,„
-.-.-•.vnt. Th,. ,.a,-. an. . ton -ki,.. atta,-h.,l t„ a h.avv i-
;"•"'"' ""•- '-'''"• "I--I — — r a l„.a,| ..a,- a, th,- t„,,

' Ti^
;.-le.l ..ar ,..,in;, ,|„.n „ull. th. on.pty .ar n,,. Th.. ^n.vitv

'

t.-an,-
nu. ,.,hv..!..,lu,t„thn, ....tion.. „na. unt of -li^h, U.„,ls i,. „,..
"-. :n,,l ,,,..,,,..,..,,.,: ,,.on.,.M,l,o.„.l|,, ,•,,,,. ,,,,,, Tl„.vhan,n..
'••" "•"- ot on. in l,th„nrs In.t this an.onnt ..,.,.1,1 I.. Ia,....lv in-
i-ii.a>(.(l. It n(.(.i.>sar.v.

"^
'

The ^tatn,. null at th. I.a.e of th. no.untain i. .,l,o built on ,h.M»: M, that on. ..nt..n-n«- th. hi... at th. to,, of th,. „,ill uill t,.av,.ltrom ,„>. sta^,. of tn.at,u,.,.t to an„tl„3r i.y gravity alo,... Thouhol. ,,ai,t ,.s v.,.y snh.tantially hnilt. it. fonn.lation. n.-ti,.
tlu' ... I frrauit.. an,l at th. tinie of its ...aph-tiou. .', years "a,.,W.S „l.t. an,l ..p to ,lato i„ .y.ry r..p..t. Fro,,, ti,... to tin..
>i «ht .hanK.> hav.. h. a,l,. to k,..p ,„. „.;,!. th. ,.„.n. ,-

,

a.lva,...>.n,...l,pra,.ti... ...,,,, , h,^,,.,.,,,,,^ ,.ha„.,.:
have taken place m the character of the ore. l...,r f,, the -lifferenn..t> ,. s ppl... ,,, w,,er. which is hrou.^ht in a 4 ft. x .-. ft thn.,
f r, n, ,„ arly ;i „„]., „,, Tw,„ty,„iJe crock.

Fro,., the grav,;ty tran.way the ore is ,lelivor..l to a hi., at th.H...t.,ni„. Aft... pa.in, ...r ,H.l... ie „..,.;:; ^^arn.l typ. jaw ..rn-h,.,.. of ,., „„.,,.. , ,, j,,,,,^.^ _,,^^, ,,

"

20 .nches opc...„„. rcsp.ctiv.ly. The., .lis.har.c to a belt c.veve;«1.K
.
cl..tr,hut.s the ore alo,„ the ctire length of a Um ton i, r

.." lun. an, tn.n. ,h. it pa... thn.u.h auton.ati,. f ,... to th. .il.t
a tors of f,v. .tan.ps oa.h. The stan,ps weigh 1.0,50 pounds ea^..-I I.e,v drop ahont 100 titnes a ,ni„.,te. into Ilo.nestake mortarwc,.h,n. about ...000 po,„.,. ,,„.,,. ,„, ,,, ,„ ,...,„.,,,^ ,,__ ^,_^^ J;

»|n.mt.. Ih,. a„,al.ann.tin^ plat.s „n.l... ,,,,, ,„,,,,, „, ^,,„^^ ^^

' ""'""^ ''^""' i'l". arran..,; in pair. Only th. npp...
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„,,„,,P, M,MN„ i.istuht: ..in. i.ki-omi 1-

.„,.. ,, ,...h ,.i.- i. u-a. ,. , iu.-... -r tlu. .,.v nnlle,! 1,.-

u.,„I.Mv.l llu- l.Aver piat.- i.l>"'-t u..l.-.

On tlii' l.Mtt.Tv ti.i..r. .11-'. nun
,„n,\,i- ;i

;.. i,.,.U lVl,„n i
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a,.iv..,
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:::,:::;;:• .':^-;.:. --'
•;;;::ir

«;;,;:::

' '•-"-::;/;;;:; rri:::;™ ;:•';':'«'*«-'

. r ....k.Ml uhI -tor.Ml. ii.i.l litlrr -l.ipi.r.l to tl.. MM>lt

pvnti', iir< ^iii'Kcn .iii'i

"r-,":"": - ™ '
*•

;':' ;

-- ""•: <^; f".ir':::-;:.r:ri;-:::: :^:rj:r::;;.:;

|,v sn.vitv or l.y i-tM.trifn^^M l-u.-.p- 1 1.. tn,.a.,uU-

sluiced into tlu- <T('.k.
•

i v v L.t.-

::i:;r:i.*....;;;-;;;;;;;r';,,:t':r:.r:::;:;'';i:
wlui'h the pr.Klu<-t vroo- to tlu

''-•'•"" "•"^ '"*'• ''''"\,,

i. „U, .. ,,,.er .lant for.eu^^^^^^^^^

Near thu -ta.np ... 11 .. a - .
.

^^__^ ^ _^^,_._ ^^

hoad of -il-t t'^^ """-
, ,,„) „„u,.".s to til- >.pu.iv

''^rT;.t';ir":t:i:;r::ua;;:.;.o.j
.-...

t„ .. ..l..tr,e .....orato, '•--',
,,^.„.^, ^ ,. ,,,,, pip. li..o

- f- tl.e ho.s,s a,.l

"^;^; :;;,.,,,;„,, ., U... ...i aft,.r a„

,S.O.H>

^-VV'T" .X t "
....out .00 po 1. to the ...are i..eh.

elevation of ..bout

^f^^^.^ ,,„ ,he .nine tra.,.way. a...l

The electr.c. generator
';

^ ^,„^i,.^ ,^^ ,,„ter r..o..th.,

H,ht for tl.e to.n a,.,l n.,ld^

.^^^^^^ ^^^ ^ ^^^^ ^^^^^^^^^^^^^^^ ,,^^„

,,11 water i^ m.i.". I

1 ; 1, -il.,, l"'-it- t le null,
strain en^llie. wlii.li .H-o '• •"
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< ur,K!ntcT, MurkMuith. MM.l npuir ^iiops are also part of tli«
f.iu.„ment. A t.:leph,.n syu.a .,.o.ui.„.t, all p,rt. of Mn ,aiae
trnimv.u.vs. ,,,,.1 ,„ill „fth the. umiu otlioo uml with end. other.

I ixirr thf pr. s.nt niiinuKement, a number of improvements hi>vf
•"< " m.-I.. n. ,1,,. n.ill practi.v. The ,iuty ..< ,.,.1, .ta.np l,a~ I ..,

.•'ms>.leral,|y inon a--,!, a.i-l is nou- nboiit 3.35 tons per 21 hours.
1 1h' .|uai,tity .Milh.,1 ,|„i|v „t this nito umounts to uho„t i:;:. tons A-
Ihe ..re is nn nurifer,.,,. nrs* nopyrite, go),! is virtunlly tho o„lv j.r..-
•iMc't. a.i.i an 8xtraeti„n of „ho„t !)J per cent of the total vnlu.- of
the ore is made tr.,n. at„al>:amation, cyjini.hition. an<l .-meltinp. \
-mall p..r.-..nfaKe nf ..opiMr. .ilver. an.l some platinum i< known jo
';-ur m the ores an.l es-ay- >how a variable pr.ipnrti.m of cobalt,
n.ek. 1, le.,.1, and bismuth. Th.' arsenie i- a waste product so far as
the mines arc concerned, and no credit is piven for it by the
snjelter.

Since the inception of the pro.,...., of reduction of tlw ore, in
the spruip of V.m, a total of If.li.oo.'i tons have Uen treated. All of
th.s ount has been derived from either the Nickel Plate orSnnnysHle n„n.s. an.l treato.1 by the Daly R.^duction C.nnvnuy:
I.h.nt Below .s a tabulated statciiKnt of the number of tons of ore
nuneil and treated annually:

—

Nickel Plat.. .Siiiinyfi.le. Toul.

lltor,.

19o<;.

.

19(17.

.

19<*.

17,4:C

Ions.
j

. . . . i

:4,!i<M
'":

Ions.

ll.fKIO

32.431
.'("), (KM I

3i,r.7t>

4.'i,ii(W

l.'iS.OIS

General Status and Fnture Possibilities.

The Hedley district stands at present in the position of a miningc .mp wuh a great n.any undeveloped and even unprospected nunora!claims, ,and only two producing n.ines. The great majority of thesecla.n,B are surveyed and Crown granted, so that no annual as e"
n>en work ,8 ..eccssary for the owners of these to hold them. Theresult ,s t at all this ground is tied up, and little is being done todemonstrate to the outside world the potentialities of the district



Ill l>l M MIMM. i.iMi!i< r: i'i:i i>i rn-irs l*r.

how..v..,.. . . M„ r-. i.. -pi.— ^-'^ MU,-^..A .nau.

.H-c..,ura.,.u..nt-. l.nv. pr,.,..rv..,l th-ir faith in th-.r ..|;..mh. an,

,.„„limH. to .i„.. , .1, >..-..,... ...k-.M-nna thn. .l.nm.M...

l,v law. uith tl.- r..>ult tl,.t tl... val..- of .l.-.r -laun^ ,~ .ul.n,., 1.

u.,1 ,,r..,.o..tiv. l.u.v..rH nn. ,u.>n- easily cnaMcl t,. form a,, opnuon

„< to tUir r.al «ortl.. Ju ju^ti.v to „.a.,v otl.r oumr. ol clan,,,

in the .li.tri.-t. it inu.t !.• .ai.l that to a ...an ot hnu., .1 n,.;.:.- Hh

dif!i.ulti..s to 1... ovreo.,,,.. an,l tho ,„UM.rtaint,v of knowu-K xvh..re

t , .1,. 'h. > ,„..,". •tinjT, huv ho.n ^'r..at. and it i. no uon.lor that

Tiiavv have Ixcoiiie (iiscouragf*!.

In the earlv stape.s of mining in this district, less than ten v.uis

ago. the future looked hri^ht. and nn.eh pro-i-eetin^ was curned <...

i„ ami uround the lledley district. As tin.e went on. however, and

promises of ehearer transportation by railway eonnexion w.th out-

side points were n.,t reaii/.ed. thr hopes of nuii.y fell, their entiu.^-

iasm vaned. ..nd son.e l.^ft the di.triet alt.^-^ether for other plaee.

where condition-s looked tu them More favourulde. Less and h .s

uork was dene eaeh year, and when a Crown t'.ant wa- oht.n,. .1. ii

meant in many eases the cessation of work altogether.

To 4id<' to -he disadvanta^'.• und.r which the district lal.oun d

from lack of tran>portation. wa. the difficulty of kuo.vu..' wh.rc

to look for ore. To the average ,n-ospector the >..curr. nc ot ore ot

this type is stran^.e. and even in the m^r ,.f a ^n at n,any nunu.^r

rnpineers it takes a thorough -tudy .4 the ^, M.^^n.:,! ,• ,,i,l,tn n-

hefore they are aide to do inteiliti.nt pro.prctinR and development

work. There were n.i w.ll-.lelined lea.ls to follow, and no quart/.

vein- Free j:old was rar.ly to he seen, and pood workable ore looked

ne unlike mineralized country rn,.k. which contained little that

was of economic importance. For a louj; tim. op.r.itor^ in t,..~

district were working in the dark, an.l even at the pre-ent tnne -he

be«t thev .'an -lo is to follow closely what ore they have ... s.^ht.

-,nd none arc bold enough to run long tun.iels. or s...k shaft, .n

b.rren prou..d. with the idea of striking ore at a .•ertai.. expected

poi..t It was some time before th.. .'ontaet n.etan.orph.c or.g.n ot

the ore was neop.ized. a-.d the unc-rtainty a..d irregularity th.nt

are ge.ieraHv connected with ore bodies of that character had ot.ly

to he ascertained by ...uch prospecting in which there was a great

deal of usele=. v. rk. Again, th- ore is of ..eh a character that.
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ui* a mil', one ciiii till m i> littli' nli.'Ut it' vnlui- linin mi I'suiiiiiiHtcnii

1)1 U .suill|>lf l.v tlic I'M- iilniir, ( lii|nii:il iiiiill.\ -ii lUi' tin- ollly llliiili«

• >l uc<|iiiriii); tlitit kiKiu li'ilpi'. Mini till' r.\|H'ii-<i' lit roiitiiiiiull.v hiiviiiK

u»-'ii,V!< iiiuijt' .soon III • oiiic' tiiii uriiit a liiinlrii tur t.'n' |i:ii'Im I'tor nl

iiiiiiti'it III! litis.

Tlic ilniwliiick-, tluMi't'iir •, tn tin-i-i'srtt'ul priMpji'liiu i" tlii-"

iliNtrict liiivi' Ih'i'ii i-.\i-i'|)tioiiiill.v tfri-at; iiu>l wln'ii it is ivtiit 'ii l-l

that aftrr iilnnit tin vi iir« nt' litV tlir ilistrirt lia^ milv iiroiliiiiil nvn

uiirkiiiif miiif-. Iici'aii-i' tliiTi' an- tm othiT^ tn 'r t'i)iiinl, tlif iiliovr

iii<lliivallt'll^('> tllll>t III- Imrili' ill lllillil. To ntf-t t tlli'sr, tlllil tn K>><'

Miiiii' iiiil til till' pru-|ii'rliir. till' uiirk of tlii' < iiii|ii«ii'iil Survey wa-i

itistitutcil. iiihI alri'iiily tlir wnrk liii> linrin' fruit. It !< ho|i«'il tliat

further lioiictit may In- ilirivfil trmii tlu' work when tlie rosiilt-

I'litiiiiH'il lici'diiic iimri' jji'iieraliy kimwii.

At the pri'-i'iit tiiiii' till' iiiilustrial iirtivity nl' tin- ilittrii't ili'pi'iul-

MliiK*t I'litiri'ly tin the operation nt' the Nickel I'l'iie ami Simtiy^ide

luiiies. hy tlic Vale MiiiitiK ('<iiii|)aiiy. ami nf the Daly Keiluetioii

< 'oiiipaiiy's stiiinp mill. Tlie«e two CiPinpaiiie* emplciy ultop'ther

rliout 11(1 men wheti in tiill Horkinjr unler. The mini"*, a-^ well ii-

'•e mill, lire in nperat. m on an averair • iihoiit V} inoiitlH in tlm

. iiml they are niilv Imeeil tn eln-r ilown linrii; ' the reniainini;

IV n nioii'li- ly a liiek of water for pnwer for the mill. If the water

Mip|ily WHf eon.»tant or fjrealer. Ihere i« no ri'iison why. with pro|H'r

eon-M-rvatinii ami pr.iteetimi ni the water they have iiKiiin-t fro-r.

the mill emihl Hot he kept in opera.tion eoiHtaiitly, anil minini; he

earrieil on nt the -iime tiine. The ili^tric't, however, i:. a '^onii-ariil

one, niel the seareity of water at all times of the year is a prohleni

vliieh fiitiin' operators in the ilistriet will have to fai-e. On the

two mines, iietive work has Ihmmi earrie 1 on hv the Val" .Xfiniiej

Cninpany for tlie last ten years, ami at the pre«<'nt time their annniil

niifput i~ iihoiit :!ii,ltiXl ton< of ore. All of this is treateil hy the

Daly Heiliietion Company, whose mill has now heen wnrkinjf nhnut

Hve years.

Xo other elaiins in the ilistriet have sd fur proilueeil any irolil.

anil few have hail much work ilr.Tie on them. The Kiiiffston ^[inimr

Conipaiiy. owninjr a prf^up of elaiins on the Tweiityniile slope of the

Xiekel TIate Jiiountaiii, has lippn ihe most active, anil thonf;h work-

iiisr soiiiewhat intermittently for several .vears, h;H iloue much to

nrove the •aliie of the elaims.



<Mk^%ii.^'iil*Mill

'mMj:^mka*^Mimmo.mA

n, I.I I H \ii\iN'- ni>i'.. r: "i:i i-i r"-i"- 1

AUhonul. n ,- .hrti.ul. n. .1.- ll.'ll- li-tn. <
>• «'" »»"> "•'"'

„,, „,,.., o. .u>u.T..li...t...u. th-r. ..r- w ..a..T.,i,. Uk...v.. ...!,.,

-Uau tl,.,~. .m tl.. tw, w,.rki»« n.u. -s -.vl.i.-U

-'«.-^.J|

r,,.!..,...

„l„.r..a..h,„. ,1. .1... I in., -r th S.-'.'\ 1
UU •

nu:

uln..Mlv u.,rU..l 'il,.M...n-...r.. ......nh u-s ml .l,- .irtn. v.

|„„.i:..ln.hv..lu.»,..rM.,...l. l.p.l->^'i t..M.M....,^,.r.,..,l^

from tl.- M.rtM.v. or .u.rly ::oi. t-t al..,u Mi- P't.!.. 1
1. r,-^-

«hi,-l, w.n. M.ix...l wUl. . , r,>r „nMlit> ..f -.r- f. ,.r rsv a ...„

M.nt rr l..u« l...n ll.- muinMnv „f tl..- -liMri.t m..-- .1.- p-r...,!

„!„•., .Mr........ ..f P'M l'"«»". An ..nk.x.wn .,u..nt.t,v ,.t tl... > I

r. nniin.. Lnt all "i th- or... n.n^t M.tT.r ...„,.• I..<..n...« ..t Kr...l.., ;.-

the \ii.iMr inriiluMl /..nc it inilif.l ...it.

Th.. M nr. 1. n.r th.' ..nt-r.,. .,f »n ..r.. l.u.l.v ..f MU-ilnr v..!...' L- ih-

Ni,.kfl l'l..t.. ..f I....I.V ha. lu-u in |.r..Kr.-.« -v.-r .„..•. ll a...,. «a-

ilrst .li....v, r..l. hut apart fr,„n tl... ..r., ... U-- ..u tU •
>;'>,....•,.

„.ino. no ..th.r- huv- v.t l-.n i»uu,\. \Vh...l..T ..nv ...x.-t ,- -t,IHh.

,,r..l.U.n.. If ..ur .h.-.rv ..f th.. p-,. -i- ... ,h- .- l....li.- h.' tm... .1..-.

ore ho.lic.. ar.. ha.....! in .lu- n...Ht fav..,.rahi- ,...r.,..-. ..I th,. wh..l..

district, for h.-ro th.- n.-'.^^sary jr...,l..,M..al .-..n.li.i....^ ot ..m.o...., .n-

tru^ion are a. npani...! hy tin- pro,«.r t..p..K.-aph.- .•a.,!,. ...r

„,, ...,„...ntra.i.... of or... that is to .ay. th.. .l.p ..f th. ...l>n...nta .

.traa. an.l ..f th.. M-hr.. in.rnM.a,-. h.ar^ M,.-h a nlat-.m ... .h.

Mope of th.. .n.un.l that ...ntinu...! .,xi.la,i,.n an.l oro-.m ... .h.. -...••

J., woul.l alway- h- -on.hu.iv.. ,., ..nrL-h.-.-n.. Uh..r.. -...h .„„.

h

tion« eouUl ho ..xa..tly .lupli..at..... ,la.r.. woul,n... a .. n... ,. .. -.n, a.

Ui„.N ..f or.. l.o.li- As tl... s...i;.n..ntary strata ..t th- .1.^1. a 1

],.,v.. .lip- t..war.l ,h.. w..^t. ....stwanl fa..in« .Io.h- an- nwr.. I.K.. >

U, „rodu... s.n.n.^ M.rfa,-.. ..uri..h„..M. than .h..-.. whi- h -l,.p.. u, .h,.

other .lirection. Wh..r,. »rahhr.. intrn.ivvs u.r u,. --r th... -n-

.Utlons. e„ri<.h...l or-. U.ali.s hav. hen f.-un.l. an., shou .
n.....r a«an.

On wo.twar.l f.oin^ .lop..s. .-nrioh...! ,.r,. l....l>..s aro l.k..l>

only un.Wr pc-uliar .•on.li.i..ns, an.l th r.nnl un.-nr...h...l .-r.. .„ul,l

bo more in t'vi.l..n<..'-

With such >urfa..,. ..nri..lun..nt.. how,.v,.r th.. futnr.. o ,h,.
.

>--

triot is not so greatly ..oncrrn..! a. it is w.th thos.. ores ,...low h.

surface zone, ^^hich have t.ct heen ...,n..ontrat..,l hy surfa..^ aR-H n .

S on or later, oil surface ores nn.st he worko.l out. on.l the lower

.r^de ores of the .le.per ....... .levelopcl. Th...o n...^t he tl... ,.r..s .„.

uhi..h th.. future of th.^ .listriet will deptM..!.
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I \< t'i till
I

It >< lit, lllllr liiix i»iu iliilK' ti> tkliii'li^tiuti^ lilt; t^tint

Kl' Mlilll' lit llll'H' |>rill.ur,V I llh, lull tlMf kilo Ixtll lilll lui'K<'l> to tilt

i-nliitii'ii I.! ihi' ili>lili't, iiiiil lilt III < i'~Mt^\ (>t liiiviii^ liiirl,\ liiuli ttriiilii

.11-, II III- it .il li li^t irlll In llli Imi, ti. nimj till tn.-t III lllllllllg

..ml til .Itllli III,

II i~ I iliilii lliiit iiiiit'ii in ul 11 lin\ giiiili' riiiiuliiM iiiilniu III il nil

till .Nirkti I'liiti' iiiiiic, iiiitl is nut now iniiicfl uii uccuuiit ot tin- high

(ii.-t I't iiiiiiintr iiml ri ilm Ih'Ii. With iiiiprviil nitthutl'^ ut jiiininK,

I'hiiiigt.' Ill' trtutintnt, nr tin iipiT triin»i">rtiiiiiii. iiuu'li nl ilii-< fnuM In

utilizo'l jinilitulilv, iiiul uiiiloulitiillv will In-, iit sorni> fiitiiri! tliitf.

.Ml iirunpi'ctiiiK ill llif tii-tiii't, for rcuMiiis nlri ml.v given, i* fxix'ii-

s-ivt; but u i-vstiiiiutii! M'unli Icir urin nt' u ):ruilt' iil'oiil lii"^ nr $U to

tlie ton, nhoulil rcvt'iil sonio ori' lioilift, I'^ii ''Lilly in tli.j cinjlo ot

which Ciiniux hliltl forni-' tli'' I'i'titri', ninl ((itliiii a niiliti-i of oiif

mile. No bucIi ^^>tl'lIUlti<• n'lircli lins .vet Icon iitli inpli il, rxiipl in

ristrii'teil ureas, so tli^t our kiiovliU;- .it' t'.i • .li-'trilmti.iu ami

(ccurrciice of tliu ori'^ i» fur troin ..i'i|.lit:. Tli llinliiL' nl' lln

Nickel I'late foniiutioii, in uhiili llii' Siiiiii\>iili- i :iil Nii'Ucl I'liitr

ore bodies occur, shoiiiil aid tUi'* ''U'-li <: ni-i Ijrably, an I t-'vory

contact of gabliro intrusivcii with tlic calcari'iii- in<iili'r'* of iliis

fcrmation should bo cln-tly stii.licil. Wbcii tlii- i- linin' siimt' in w
ore botlifs flionld be di-covereil.

Though the chemical cliaracteri. tics of tin- Niikil I'lut'- forma-

tion are duplicateu in portions of two of the other formations of the

district, the situation of '

. se formutinnx w ith relation to the (lalibm

rocks is not mi favourable, and it is probiibly only tlii-^ reason tliiit

nii).'ht niilitato ti^rainst the formatinn of nres in tliem. If well exposed

rocks make prospi cting easy, then the Ileiliey district is not difficult,

hut i« well favoiireti. Dininoinl d^illill^' cnuld be carriixl out with

pood effect in the Search for new ore bodies, and in fact has been

used very extensively by the Yale Mininj? Co. Owing to the ill-

i. tiiifil luitnri' of the ore bodies, the effectiveness of tliamond drilliii):

i^ iK't lis print i:s it mifilit ! e in dirtriets win re the leads are better

lUtii;^] imd n ore npidi.r. but this method undoubtedly prives better

If suits fnr the siiiiii' mitlny tliiin any (.thor kind of prospectinpr. The
iilra of iliiviiifr lonp' tiiniK is in barren rock, with the hope of strikiiip'

ore bodies at PNpecteil points, or of discoverinp new ones, has nothinp

In ri II iiitiieii'' if ill a il'-triit narryinp ore bodies of this ehnraetor.
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iiiinlc. At present, none ol this coal is used at lloilloy. eitiier lor
doniestie ])uriio.-i> or for the nvnerutiou of power.

Water-power clitiiineii from Twentyniiie en ek i.^ the onlv power
now utilized, and this oi)erates the reduction works and haulage, us
neJl i,s supi.lyinfr ileetrieity to the town and mines. The horse-power
that can he (;eneiM!i-.l from this source is, liowever, limited, and is

not even now equal to the denian.l. A further supply <'aniiot. there-

tore, he e.\ii(ete<i fnun this source. There is .-aid to he a possihility

iif devoloiiinK water-power on tho Ashnola river, about U or 14

miles distant in a s(,uth(rly direction, and also on tho Similknmeen
river al.ove I'riiieeton. A eomi)any has been formed at Medley with
the object of usinp- the water of the Similkamecn river at this point
for power purposes

; and very possibly somethinjr could be done, but
the writer is not competent to offer an opinion on such a scheme.
]t is certain, however, that when the demand for power arises, some
scheme will be devised to meet it, provided the demand is great
enough.

DICTAILED DESCRIPTION OF THE MINES .\Nn PROSI'ECTS

XICKKI, PI.ATK MINE.

Loaation.—Tho Xickel Plate mine is the host known mine in
the Similkameen district, and, like the Sunnyside. is owned by the
Yale ilining Company. It was staked in the summer of 1898. by
Wallaston and Arundell, and sold by them to M. K. liodgers, in 18r'&.

lio<lKers was then representing the late Marcus Daly, and ae.piir.d
the claims in his name, afterwards forming the Yale ]^lining Com-
pany to operate them. Tlic mine is situated on the eastern slope of
Nickel Plate mountain about 2(H) feet below the summit. The outcro|,
of the ore body lies at an elevation of about '>.mo feet above sea-level,
or 4,300 feet above the town (if Iledley. On this outcrop a large glory
hole has been opened up, but the main adit tunnel is 1.50 ft^t below.
The slope on which the mine is situated is not steep, and runs down
to one of the branches of Eighteenmile creek. It was formerly
heavily wooded with spruce, but is now almost bare, except for a

second growth of young pine springing up.

Geology.—The Xickel Plate mine lies wholly in the rocks of the
Xickel Plate formation. These rocks consist in this part of the forma-
tion of massive blue linn stone below, pulsing upward into more im-
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t« give a satisfactory idea of itfl dimenJ^-.i, when its boundaries are
not well marked. In shape, the ore body is tabular, dipping at an
angle of 25° to the wist. Its most clearly defined boundary is on the
lower or foot-wall side. Here it rests directly on a sheet of gabbro.
At right angles to this fwt-wall the ore gradually fades out into low
grade rock, so that its boundary on this side is a question of the
cost of mining and treatment. Its lateral boundary on the south
and west is a curving keratophyre dike, locally known as quartz

porphyry. On the cast the ore body outcrops at the surface, and on
the north it has no definite boundary, and is very irregular in

outline.

Taking the boundaries of the ore body as outlined above, it is

found that it had originally a greatest length of about 600 feet, as
far as known, and a greatest width of about 150 feet. The thickness
from the foot-wall to the top of the pay ore was variable. The great-

est thickness mined was about 55 feet, but the average is less than
half that. The strike of the longer axis is about N 55° \V and the
dip about 25° to the westward. The greater part of this particular
ore body has been already mined out, and it is not known to extend
much farther downward.

The ore body does not here follow any one bed of the sedimentary
rocks for the whole of its 600 feet, but like the gabbro foot-wall,
which cuts diagonally across the bedding planes, it passes from one
bed to another in going downward. It does not appear to be closely

connected with any system of fissures or fractures, though a well-

marked and strong fracture cuts across the ore body just at its out-
crop, and is now seen in the glory hole. This strikes almost north
and south. The ore body, at a depth of about 200 feet, is cut also
by a small black dyke, which strikes in approximately the same
direction as the fracture. This dike is evidently later t, a the
formation of the ore bods", and having the same trend as the larf,'o

fracture, suggests that the fracture also is later than the formation
of the ore body.

The gold value* are by no means evenly or regularly distributed
through the ore body, but they are far more uniform here than in

most of the other ore bodies in the district. There is a strous?

tendency to have the highest values concentrated on the fiifit-wjill.

and to die off gradually at right angles to this. At the same time.

where the gabbro foot-wall came in contact with the i^ro**-outti!i'j
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Either Icle ou this level, and ou au iut.T.a.duae level beUv.ea

i. nd the .lory ho!.. Yrom this level, al... an u.ehne ,... owu

; ,We northwest ou the piteh of the ore bodr. The ore >.. stoped o .

1,.. vinK large chand-ers and the roof is supportc.l hy pillars of the

.,;. No tinker whatever is used except for a fe.v foot near t..

icrtal of tlic tunnel.

\t . point about l.-i(. feet below X... n tunnel, and to the noith-

e..t of it \o. 4 tuun.l runs into the hill for a dl=tau.-e of l.Ki:'. feet.

Mlu. was run with the purpose of euttin,- ti.- ,,re body at .-reater

.1, pth and of making this the mala adit tunnel. Imt the ore b.dy

V as not found at the expected point, and the tuiiue! has never b, en

used for the purpose intended.

Xo T tunnel i^ lijrhted by eleetrieity. and rails are laul so that

the 'ore trains run ripht in and load from th- ore shoots. Weetne

power i. u=ed on these trains, hut compressed air on the .nelme and

for the drills and pumps.

ri;nnysiiie mini:.

Location.-lhc Sunnyside mine adjoins the Xiekel Plate on tlu-

.outh. and like the latter, is owned and operated by the 1 ale Mnun.

Crpanv. It was staked in Au.ust. 1S9.. and w.th the X.kel

rl"e l^ulldo.. and Coppcrfield n.ineral elaims. was sold the folb.v-

U yenr to M. K. Eod,er=. It consists of four separate work.npr=.

91J5 -13
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whicli uro all locnted I'rom :.'.".() to l!00 left Lc-luw tliu outcrop of the

Nickel I'Jute akiry luiU-. timl oii either side of tiie .">,iilHi ft. eniuuur
line. 'J'hese workiuKs are on the eastern slope of th'j Xickol i'iate

luouiituiii, uiul lie on the lino of the eloutrio tramway, which is

part of the haiiliigj s.\>tein c'jnncclinH: the mine with the riMluetioii

works at lleillc.v. Tiie four workiiiu;s are looatel on separate ore

Iiodic. anil are refernil to a< Sunn>>i(ie Xo. 1. Sihiii,\ -i,ic No. :.',

Siinnvsiilo No. ;J, and Sunnyside No. 4.

Gcolui/y.— lhKi country rocks of tlie Sunnyside mine bAvw^ to

tile Nickel TJate formation, hut are of a lower horizon than tliose

of the Nickel I'lute mine. The.v helong to the portion of tlie Nickel
Plate formation directly above the luassive blue Sannyside lime-

stone, and consist of bands of blue an<l white limestone—the latter

crystalline—with some siliceous limestones and bands of chert.

These dip to the westward at angles from 10° to 25 , and show be-

sides some gentle foMs with axes running in tho same direction

(west;. The rocks are traversed by several systems of fractures,

varvinj; in strike from due west to N 2.")^ E. The most pronounced
of these have a bearing? of N S.^ W and of N ti^ W. Caitbro ia-

trusives have everywhere been thrust through the sedimentary rocks

ill tho fomi of shcet.s, dikes, an<l irre^'ula^ bodies. Besides these,

both the country rocks and tlie ore bodies are cut by small black

hiliiprophyre dikes and dark grecni>h andosite dikes.

In flieir intrusion through the limestones, tho gabbro bodies

have effected the usual contact metamorphisni by alteration of tho
limestone to diopsidc, garnet, opidoto. aniphibole, and quartz. This
alteration is naturally greatest in tho immediate contact of tlie

ga!)bro, while a few feet away the limestone has merely become
rrystalline. This i^ exemplified in the case of Sun.iyside Xo. 3,

uliere the foot-wall is a gabbro intnisive, and the ore liody is made
n\> of the suljil'.ides in a gnngue of opidote and diopsido; while in

Sunnyside Xo. 4, and also in Xo. 2, there has been ]e;;s alteration

and tho nricinnl oarl.on.ntes still remain. Besides the above-men-
tioneil niineral';. the contact zone also contains disseniinato<l crystals

cf arscnopyrite. pyrrliotito, chnloopyrite, blende, and pyrite.

CJiaracIrr of IIip /J-'/io-i/x.^Liko tlie Xickel Tlnte ore bodies, tho

ore bodies of the Sunnysido are of the contact raetamorphic type

.TUil arc situated in the zonn of contact metamorphism caused by
tlie intrusion of the gabbro bodies.

Tw^^m^rwmm*'
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The iniuicliale r.l.liuu of the .-v I.mI.v uu Su.u>ys..L- .Sy 1.

to d.o ^al.bro, ii not api.a.vut iu tlic workiu^-s. LIi.m. worKiu','.,

lunv.v.r, ar. of li.nitcl oxfo', aud what ore l.o ly .s k.io.vu u

Mt.mt.d in lin..stonc.s whi. 1. have heeu son.cwhat >.lu..h..l hy pn-

,uinal.lv .•outa.-t ar.ion. Dire.tly al,uvo it a,.! only a tow foot auay

l„„,,.w.'r i- a lar.o ^hoot of j;abhn.. whioh otToots >tro>,^: nuMorah/.a-

ti ,u on'il. o,.ntaot with tho lime.tono.. The oxtont a.ol ohara..or

„r ,11. ,,i. l.„!v i. not xvoll known, and littlo has l.M.n dono ,». .t.

Sunuv-ld,. No. -1 ha. >•> far proved to ho tli- lar^o,t ot tho or.

I.odios on tiio Sunnyside n.ino, and tlie one which has yiohh-d tho

greatest a.nount of oro. It lies entir.ly in the altered linu<sto,>e.

and is tahular in form and cufonn. to tho holding' ot th- s.d,-

juentarv rooks. It dips al,out 10^ to tho west, and .a- a

v.idth, 'as far as is now known, of al.out ITO feet, and u lenKth

of about '.'20 feet, so that it is ron-ldy oval m shape.
1
be

foot-wall is a bed of whito ..r;>talline li.nestone. and ..n the

hnnginsr-wnll the ore fades out into low grade roek. at a di-

tanoe of from 10 to -Ji) feet from the foot-wall. On the lo.-er o„

western side the boundary is sharply .letined by a dark proon ande-

Mte dike, which strikes north and south. On the eastern sido .t

outcrops at the surface, where a gahhro dike is also exposed. On

the other sides-the north and south-it gradually fades away into

ore too low grade to work. The «angno of the ore is composed ot

the lime silicate mincrals-.liopside, garnet, amphibolo. and epulote-

b„t these are not so abundantly developed as in the Nickel Plate

,„i„., and a groat deal of eal.Mte yet retnain.-. These nunerals

„r often in well-defined hands which eonf.jrm to the original

bedding planes of the rock. Tho ore minerals are arsanopvnt •.

pvn-hotite. ehaleopyrite. and Mendo. oeeurring disseminated through

,1 e .'in.Mu. or in well-detlned hands. The hbrnde. particularly, ap-

pears in hands a few inehes wide, which are parallel to tli.. beddi.,..

planes of the sedimentary rocks. The values are entirely m go d.

.,,,,1 .,r.. more concentrated in tho lower portion ot the ore bo.ly.

near the foot-wall, than in the upper. A .trong /on.. <.t iraetun,..-

runs through the ore hodv f ro u o.ut to wost. and therj appears

to have been some displacement nn.l faulting along this !,ne. w„h

the upthrow on the south side. About X. feet above the foot-wall.

,„d exposed in the glory hole, is a sheet of gahbro, hut the upper

Ihait of the ore hody never reaches to this. o.Kcept p.rhaps in the

elor.\ hole on the surface

--'SLlKrSSS
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(Ju Siuinjsiili; No. IJ, the uonJitioui ara vory siinil.ir tj tiiu?o

i/ii the Xickt'l I'luti*. In tliis caso a gabbro iiitrusivo hm bei'n.

tliru>t into tliu linn stones, itfectiiifc' strong cuntaut niutuiuMiiihi>iii,

iind lliu ore Loilj rests dinetlj- on the giiMivj which nets u;- the 1' it-

wall. Tlie gabbro dips lit an angle of 4<i° to the \vest, while the dip

of the altered liuiestoni s is i'5° in the tame direction. The ore body

outcropped on the surface, aud has been mined to a depth of IJO

feet on tho dip. A width of al)out 2,1 feet of ore h.i3 beoa mined,

and about the same thicl^nos iiieasund sit right angles to the fnot-

\vr1I. The gungue of the ore is composed largely of diopside, with

n lesser amount of garnet, epidote, and calcite. The sulphides are

rr«pnop.vritf' and p.vrrhotito, occurring eithiT in well-detined crystals

or in liuncbes. The values, as in all other eases, are not uniforndy

distributed through the ganguo, but are spotted, witli, however, a

tendency to concentration on the fpot-wnll. In tliis ciso the only

w( 11-defincd I oundiiry is the foot-wall, and on all sides there is a

gradual transition into low grade ore.

On Sunnyside Xo. 4, the geological relations have not yet brew

dcdiiitily worked out. IT<>re the ore lies in a stratum of limestone

not much altered, and about S feet thick. The limestone is simply

crystnlliiio. .nnd shows no ti^ndnicy to di'velo]) the lime silicntes.

Certain beds, however, associatcil with the ore stratum, show evi-

dence of motamorphisin, iu the development of large crystals of

(luart,'^, which arc embedded in th> limestone. The only itrnoous

locks apparently innuediatcly conneotod with the ore body arc black

'amiirophyre dikes Avhieh cut it. Tho strat;i are either horizontal,

or dip about 10° to the west. A fr.ietuTO zone, in which no pay ore

occurs, cuts off the ore body to the west, but it has been proved by

diamond drill to be present again on the other side of the fracture

zone. The ore consists of disseminated crystals of arsenopyrite. and

brinches of p.vrrhotito. in a ganguo of cr.vstal calcite.

Gen'ral Dcvloiimoni.—Tl-.c main line of the electric trannva.v

runs dinv'tly iii front of th" cntrnnce--. i,\ cnch of the workings.

Sunnyside Xo. 1 has the least amount of work, and has been deve-

loped b.v means of sliort tunnels aggregating about 200 feet in dis-

tance. Sunnv-idc Xo. 2 was fir-t worked as a large glory hole,

immediately adjnining the main tramway. The are:< of this

glory hole is about 200 feet in length, 75 feet in width, and from

10 to "r) feet in height. The underground workings have three main
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tntrunco., into cdi of wliicl. mil- iin- l,ii,l „n.! tl.c on- ••nr^ mt. i.

Thf south tiiiinci run,- in iil.out IKi tiM t from tlu; e.lf^o of tliu florj
liole to the fuLi'. Tlic Mii.Mk' or miiin tiilr.iruv i^ on an inriin.- ot

1"
,

iin<l runs in towiir.l the w.-t ls!i iVet. Drifts run otf from thi-
to the north, iinil liirfrc <luimlM rs nrv niinod out, th.- roofs of whirh
iir( sui-rK^irfcl h.v j>illi,rs of on. 'Jli. ^.r.,,i,r i>..rt of tlit- known ore
has iilrcaiiy |..cn fxtructcd from this oro l.oilv

On Sunn.vsi.lo No. .^, »„ indino of VJn fcot runs ,lov.n on tlir

(lil) of the or.-, nuil thr oars are .Irawu up by u doiiiioy eiiiiiiie on
the surface. These ears (himj. into an ore bin situated on the ninii.

tramway.

Sunnyside Xo. 1 vas al-o originally i .incl as a plory hole, hur
.eemtly a tuiniel has heen driven in fr.jni tiie main tramway for «
distance of ahout :.M(t feet on the ore sf.-atum. The last CO feet of
this is on an incdine of IT'.

Resides the devcloimiint on tlieir shipping mines tlie Vale Min-
inp Company. duriiiL' tln' summer Mmntlis of the years llto; ,in,|

lOOS, have kept two .liamf.nd' drill- steadily at v.ork in prospeetinir
their elainis for oth-r ore l.olio=. The eost of this work has heen
in th. neirrhhourhoo 1 of ifTO.-iM.i. At the saiue time an enormous
amount of surface work ha- hreu don.. Their elnims are ri<ldl(d
with pits and open-eiits. and nearly ev.ry nuten);) h n i)e':i ean-
fully sampled.

/'/Whc/|-o«.—Takinir the Xiek.l plate and the Sunnysi.le
minis to-efher. the total pro.lu.'tion has l.oen ffiven on a previous
pajre ns the total [.roduetion of the whole eamp. From IfiO-l to the
elose of IftO.Q. the iinnd.er of tons mined and treated in the mill has
l..en 1.-,:!..i(i.i. The vain- i,er ton of this has varied somevhat. nml
has pc.rhans ,|,.e,Tased. hut its avera-.' • has l,..eu iu tie. ueidihour-
ho..o ,,f .«1.-,. The extracti.'n from thi- ha- I.ei'U aliout .*I |,-s thjn
the |..fi.l a--ay vidue.

Tin: KI.\(,-To.\ Clinl p.

Lvciitlo>,.~-Tho Kinj.-ton yn.up comprises five claims, nanielv.
the ]\I, tropolitan. Kinfr-ton. Kinf.-ton fraction. Kin?, and M'arhor-e
mineral claims. These are locate,] „n the western slope of Xickel
Plate ne'imtaln. runniu^.- dov.n t.. Tucntyniile ,T...-k. and on cither
side of the I[..rset!y frnlch. The h.uer portion of the prou,. lii- nt
an elevaii,.n of XVn fe^-t. or l.tO:> foot ahove Twentv.nile ere >k

:

jmrnwrnu
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uhilo the ni.,H..r boumlary of llio Kroa,. i. ul.-.ut .'..0.. toot a...,v-

the crc.k. The Krou,. i* owm-l by th- Ki..«'t..n M.u.mk' (
n.u.umv.

.lu.h hus .Inno .n.,n. ,,ro>,. Hin, u.hI .Uv, Inp.n.ut wor. thau .„>

c.h. r .•on.imn.v or in.livi.lual i.. tho fa..,,., with t!>.- .k,v,.u t .l,-

Villi' :Miiiiiij.' ('..iiipniiy.

0,u/oy./.--iho M.linuntar.s rock, ol ,ho Ku.K-toU Kru..,, belong

,u the up,.cr ,,.,rtiou ul the M-'kcl I'luto lommtiou, and cc.n.-.Bt ..I

lun.-touf beJs with whi.h are intor-tratitied .cue .,uart/.Ue l.a.>d»

„,.,1 thiu reddish lutfs. AK ol- the., beds however, have be. u «o

hii-ddv altered by intrusions of ifeMieou* rock* an to consnt now o.

the lin.e silieates. jfarnet. epidote. diopside. and amph.bole. lluy

huvo n general dip to th- soathwe-t of fronx 1.^ to XV. exeept u>

,1a. ease of an isolated triangular area on the Metropohtan, wh,«e

,h.. ,lip eannot be detinitely .h.t.r.uin.d. but appear, to be to the

sc utheaat.
, i . ,•

The sedlnuM.tary rocks are eut otT .m the .n.rlh ov a body ,.t

..„art. diorite. whieh run. direetly up the ,„ountaiu side to the ea-t.

The quart/ diorite aUo s.nd, off n.any apoph.v>.s into th- sed.men-

tare roek.. both as dik.s and sheets. Some «abbro dikes are aNo

present, a. well as nnn.y diorite porphyries. To the southeast ..f

,he proup. a larKe dike of pranodiorif, n^K. f.
,
t . ide -.parat... the

Hdi.nentary roeks fnan th- nu.in body of the Nl.k.l 1 late t.rn.a-

tion nid extends s<.nthwar.l to the Sin.iiWin.een r.v, r.

\. all the ores of the di-triet ar.. found o>dy in th- >,.!, leeu.ary

roek, and so far. only in those of the Niekel Plate fonnation, the

„rea of sedimentary roeks on eaeh ^roup of elaiuH is uuportant.

On this cr.aip there are two distinet ureas separated fron.
.
aH.

oth.r bv a ton^M.o of diorite ru>.ninu' 'Iowa to the southwest imui

the main bodv. The s„K,lb.r of theM. sedim.ntnry are:.s lies on the

Motropolitan elain.. and is triangular in shapo, wal, eaeh >nle ol

it,o triande fro.n SnO to l.ctm feet in hnjrth. It is surround, d on

tuo Mdrs bv -liorito. an.l ..n the thir.l by >:rnn...liorite. Th,> whole

.„.ra is verv hiddy nutan.orphosed. and eut wit., .likes cf ,,orphsr,t>..

,li,„.ite nu.l trabl.ro. Fi-n th.. r-^ularity of its stnk.^ it .s t
,
b-

..p,.ete.l that th.> ..onta.-t ..f prano.liorit.^ ana the sehnvm ~ wdl

be an almost vertb^al on,^ On the other han.l. .iu.l^it^^' by the natup.

of its intru^ion. an.l the crreat amount ..f eoutaet n,.^tamorph>^-n.

it ,s likelv that th,^ .liorite ennta..f will b. a plunu'iu^ one. an.l it

,„ny bo found to ,lip nn.l,.rn,.ath the s.di.ne.U- -< ns to evenlunlly

r\it tb.em out .ilto-.thir in .lepth.
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I'lie larjfir mm ... ^t-iinantuiy rock* li.., »l ,vc tiio .u.uil.'r itii.l

-""I"'."t .1 M. It. .,|,.>. i, t,„au,i..,l ..I. ti... .ojtlivou l.y

,
..1- .iiorit,

.
.,n,| „u .,..- .,„rtli l,y ,li„n-o, nn.l ,- .u tho funu „f a

y-h.;.xl l,o.lv, ui.j.nihg lo th.. >..utk.a-t, u. ,r K-f. up the M.lr .,t

til" '. ut:.,M. This "tN". i> rut hy « t^rcui i.uiny shcoi, ,„,! ,liky,
^riti.• ,ii„r>to »„.| Knl-I.ro, .„ ,m.|1 y^ s,,„.,, mi, ilh-r dit^ ot'

M.I htriiprupiivr... uhich ur,. iiitr-mvu h.,lu ,,it., th.- HLvii-

into the ^(i.iM.iilioriti' iin.l ijiorjti. jmi-,,.^.

r of th,: l>.y,mU. -n.,. u,v „ .a,.u ,
, the ICiutf-tou

I-' .liM.'ci int.. lv,„ g,..>uj., thu,o cmtuiiiiii- t'opi-.T u*
' ' •'' '' '''• '"i«i-i!, uuil tho-o e.jri!aiiiiiig g,jl,,. (),. ^..,,.1,

vMupiiR-nt aurk Jius h,-,-n dune, hut ii„ ,jiv
ip Id ihitf.

: .

• .upositi havf beuii ex|„jsc.l hy workings pnuciiMlly

\

''"^ ^' ''•''"'• 'J'"> !''• "I \^li»t w.r.' . linui.ill liiiK lone
'" "* " '"• ••""tact (.f thi. rocks ..|- tiic dioritc-Kubhro .-..lu-

:.e.>:. wliich ...n.. altered tho liiuenoiio to th.) famiiiur ro-.-k oom-
1—d ..f garnci.

, j,i.|.,tf, diop-„lc, «„d umphil,,,!,.. Tho linH,to.lc.^
»r.; mt. rhoddcd viih .sonic siliecoiiH han.ls. and they dip at an nnfrlc
o: ahuut :;0" to the west. The (janguc of the or.-, is tli. lime siiicte
iMineral.. and the ore niioeiaLs theniselvs are chaleopvrite. pvrrho-
tite, arsenoinrif, and ^alca. Tiiese arc ...atturcd throii-h tiie
' mcue in varyin- proportions uith pyrrhofit.> usually in sTrcat. -t
proportion. The diicf values that have heen ohtained are in .'npiicr
hut this is supplemented |,y son,, v.iluo. in -.dd and siK- t. The
highest valu.- in silver ohtaln..! in th.' whole .Minp are -..t fr.-.n>

this ore, wlu.-h frcpiently gives S to lit oimws to thn t o^i. An
a.-.'rairo snnirde of tho ore on the .lu-np .,f the Warhorse „i|l ^.i,',.

r.h.n.t r> per cent of eojiper. The cNtont of the ore body .,n tli.. AV.nr-
horse lias not hecn defined, but the .icvelopniftnt vork lia- -^howi, il.,.

nnter.-.p ,.f „„ ore hody. of ennshl. ralile ec..,i,,inie importance.
A similar eeeurrenee of copper ore is known on the ICin-.t,,,,

r.iioval claim, ^m feet helow the Warlmrse. hut h.'re ajiin"! t'l

oxti nt of til.' ore hody hn< i!ot hecn define.],

Ool.l ores in pavahle .piantities o -ear on tho Kin-^tou an 1

\rrtropolitan mineral claims in,d..r -imilnr conditions to the copper
ores, \Yhile each c' these occurrences is of contact m.-fam^rnhi-^
cri-in. an.! is f,„„„l in the 7.^ne ,,f cut .ct ;, ctamorphi-..i in.lueed
ly tlie intrusion cf the .liorite. tli,. area and freneral ontlincc ,,f the
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or. I.n.lii.. luiw not I... n .l.'tiiiit.ly il.tiTiulii.-.l. M -t -ii tlio w-rk luH

I,, 11 .l..iir ,111 tlu' KiiiK'tnii 1-l.iiiii. Il'-r.. v:<M \.il.i.« Ir-iii #.'. l- f-"*

li.iM' iMiU oblullicJ ill loii.iilcrablu .lUUUtity oii tlio aurlao', III tli.;

...liiiii utiiry ruL-k«. uiiliiii 1<") li'tt nf llu' ..'iitiu't ul ili.' .Ii.iril. In

111.' of ihu iiUK-t likflv i-I.Kf, the ouKroii of u iPii.viii.i.- <'ro l.o.ly liu«

li.ii li>uti<l ill till' .-> .Iiiiuiitarv riH'ks uliiiiK'iilt' a black hilii|il"pli>r«

(like «lii'li strik, i 11. Mill i.ii.l ^i.lU^l ii'Ki- til.- -ill.- .1' th.. Iiill. Ilii^

,ro i...|y hiii< l.t-ii ixpliirril by u -lialt II l<it .b'.p. an. I f i.l t.. bo

l.iiyiibU- to the I i.ttiilii. but u tuiiii. I niii in t.> «'iit this oru b...iy. lit u

,1, 1,11, ,,f about .VI l.i't. t'aiir.l t.. -li'.w any |.,iv .,!•.• nt tliiit .l.|.l!i.

IH-rhiiiH bd'au.HC the ore boily .lip^ ut a low aluK' lo lliu' aouthwo-t,

an. I par.-.'* ovtr the tuiitiul. Siirt'u.;.) cut* in tlw xaiuJ iiei^hbour-

ho.Hl chow ore owurring in i)»y"l>le iiuuiititiin, but it ri'iiiuins to bu

pro\c.l uh.Tu thi'M- orvi >,"> t.>, uii.l wliLtlRT tln'v :ire payilhlu at

|:riiitrr .li|.tbr.

On til.' Mii.'oi...litan niiucral rl.iini. wliidi covt-rs the tiiaimulur

iirt'a of M'.linu'iitary r.i.-ks altva.ly rct.rn'.l to. s..iii.- very n>n'<\ n-uiis

iiini lii;;h valiir^ ha\.' br.n obtaincl by r<<Tnt work. Th.- p»\<\ or.'*

ntTf arc als.i of contact iiiriai.H.rphi.' origin, aii.l u;.' a^->ci:it.'.l \' ilh

tin (,'abbro liorito intru-ivc-', within -.'OO iV-i't of th.

...ntiict of (liorilo. The siMlhucntary rooks iin,' here very iii::lily

lilt roil in.k.c.1. anl aro 11111^' il]) of re 1 ll->h aa.l uru'.Jtii^h S-irn-t.

Hibl'itc. nnd .liopMiio. No wcll-dcflncl bcbiiuK' I'hinc^ can be made

out. but thp rock ia fro<iuontly sheared and trav.r<cd ' y li-^urc-; an.l

funlt-i. Surface ore« on this claim pive n^^-^aya a^ hiifh as i?t'«> t..

the t..n. and oxidation do.s n.it cxtoinl downward ni.Tc than a f.w

iiK.'ic-!. Tn fact, tiio-t of the f.iitorops are .|uite unatTectcl by oxj.la-

tion. At a .l.'i'th .if about .Vi f.vt from tho surfac: an oro body,

vith a (Treat. ^t vi.Ilh of U feet. wa.< disc .vercl, dippiii',' at a hnv

iinirlo to the Fouthrast. This Hpp in thr nioti.niorphosed ?edini.nt.iry

rocks on either si.le of a hiirblv altered zone of rock. 1 to :i feet w'uh:

.vhich appears to be n dike of rhyolite. Thf- ..re niineraW are priiici-

pally nrsenopyrite. nn.l some rhnlcopyrit- oceurr'itr in a trauLMie of

lime silicntes. nnd n.v.cli free jrold enn »p seen. The p..ld i« in -mail

thin flakes apparentlv f.dlowimr minute fraeturo plan-s. and i^

clearly of a 'ecmdary n:itur.'. that !-. tlw rr^.ilt of per.'..latinL' -oM-

b.^arinc- solnti-nn of i.mbably !'i, tc ic origin. The valuer are bv

r.n meaiK evenly di-tributcl. b.il nre, .,n thi- contrary, very erratic.

.0 that i-s-a.vs -.'ive vnriablo n-ult^. K.-idts .n^ hlidi .-- f'Vn to thr^

t,.a have iM'cn obtain, d in 1
.rti.-.n^ of the v.-.^rkin?^. While tb'^ iroM



202 fii.(>i.()(ac.\i. !sri;vi;v, canapa

li Keiienilly luuii,l ii, siiiiill iraftiuv plant's, suiuc of tliu zones of

iracturiiiK aiv (luitr liarrcii. iinli.Mtiii'; tliat this fracturiiia is of

later (late tiiaii llic ore Jurinalidn.

The ore boily lia^ mi dctiiiiti^ walls, so tliat its exploration is

ilitticiilt. The extiiit of tliis iiro hod.v has not .vet been (l.tcriniiieil,

hut work is still in prujjross, and it is liop.'d timt tho rcsnlts will

ho Iiiphly satisfactory.

(icm'iul Jh ii/o//;/i(y(/.— .More exploratory work has hccn <lone on
the Kin{;Mou trronp than on any other group, with the exception of
the Vale Mininf,' C'.nipany's properties. Work has been in progress
for nearly ten years, and considerably o\-er $50,01)1) has been ex-
pcnde.l. This work has been confined to the Warhorse, Kiiifrston,

and Metropolitan mineral claims. On the Warhorse some L'dO leet

of tnnnellinp and inn.li surface work has been done. On the KiuK-
sloii there are two main tnnneN. The upper our ruiis in SO feet to
the east, with drifts of CO feet on either side to the north and south.
The lower tunnel runs in about 110 f<ct. with n drift of .^0 feet to
the nortli. I{e-ides this, shallow prospect shafts have biij.i sunk,
an.l inueh stripping of the .surface h.ns l)cen d.,ue. On the Metro-
I'olitan, a shaft has been sunk .^.S feet, witii drifts at the l.ottom,
to the north atid south, of 20 feet each. Telcw the .^haft. li'd feet
of .Irift.s an<l tunnels have been run. On the surface, also, much
^trlppinjr of the , k has been done. \., „r.. ha< .vet been shipped.

KI.OKKNCi: CaiOLI".

The Florence proup of claims consists of the Florence, Whale.
Bullon lieek, Florenee fraction. Little I'ittsbnrp. Zer'ust and
Faples' Nest, seven claims in all, situated i.i tho northern part
of tho district, and on eithor side of Hra.lsh:nv canon. They Ho
on the eastern side of Twentymil,. er.'.'k. and in the anple formed
by tho bend in the valley of that stream. The lower limit of the
proup reaches alm..st to Tw.ntymile ere.k. while the upp<T limit
is on the top of the Aberdeen ridare. at an elevation of .-J.-TOO feet
above sea-level.

The proup covers, on the eastern side ..f liradshaw canon, some
rocks of the Eed :\fountain fornsati-.n. and m the western side n
larger urea ef tlie .Aberdi'en foiniation. TlimuL'h the centre and
southern portions of thr> prnip runs a broad strip of tho Xickol

V-/«t;«w I^^WtKi^ES-^iflJ.^ ..iKLi^iaK " a:* .,.-.-•-«•,'.- ;r.
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I'latc l'..niiiitii.ii, which widens tuwanl thu busi- of tliu oauuii, and

C( iiiitot> with lli( iiiiiia luKiy ol' thcv.L- rurk> uii ^it'ktl I'Uito iiioiiii-

tiiiii.

T!io -troiiKtst aii.l ino.-t iiiarkf.l iariit in tlif ilistrifl runs dinrtly

thrciUtiii tliis ^'|•u^l|. of rlaiiii<, iiiid diiwii lUi- Uradshiiw cafuiii. An

lariiLT fault to th- w.~t of the (Mfnai li.n disi>hii;>; I th.j ro.iks of

the Ni.kil I'latc fonnation, so that they arc tir.-t upfiirowii on the

western side, causiii^t tliciu t. r. u-h Ih summit of the mountain.

Tlicn the Uradshaw fault has downthrown thcni on the same ^ide,

fo HS to hrinp the l{ed Mountain formation almost to the foot of the

canon, with the Xickel I'latc formation bidden beneath it altn-

gcthcr.

Dikes of dioritc and mica diorite liavc invaded tiie older hjcUs

in several places and sheets of gahhro have also heeu thrust into

them. 15esidcs these intrusive rocks, there are smaller dikes of

nndesite, and of the s)-ealle.l quart/, porphyry, whicli (!ut all the'

nhorc-nicntioned rockF.

The development work has lw>en lar!,'elv hy tunnels and much

surface work, and some pi»od values have been obtninod in con-

nexion with the frabbro sheets.

ni M>ti\(; iiuio cKorr.

Tl. Humming Bird group, owned hy .T. .r. .\[arks and some

otliL-ra, consists of eight claims sit .ted in the northeast corner of

the district, and to the A(!st of l.jokout mountain. Tlu surfaco

rocks of the group are entirely tho.«e of the I'cd Mountain forma-

tion, overlying at some depth the Nick. 1 Plato formation. They

dip at moderate nnpl.s tm the west, and are intrude 1 by dikes of

dioritp and some pabbro.

ronsideraMc development has been <lone on the jrn.up l.y surface

rn\<. shnft<. and tunnels. Four diamoml drill holes were alsn

gunk. afrt-n-cgafiiiL' almo>t 2.000 fe.t. but no infornialinii wa^ nvail-

nl)le as to the results obtaim-d.

Other i>rospects in the eamp on which a certain .iniouut of

development work has been done are thi' Windfall group, lying in

the Windfall canon, the Fairy Qncen gronii nt r'entr.'d station, ami

certain claims owned by <"(o. rahill and T)\niean Woods.

"*---i^&««iT- 'fi? 'J»E..
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APPENDIX.

Certain mining districts tributary to the Ilclley district, but
not included in country covered by the godlogical map, wero cur-

sorily examined during the course of the work. These districts are
the Golden Zone c.imi). locally known as the Quartz camp, and the

Henry Creek district, each of which is worthy of mention as having
had considerable work done in it, and of having been the cause of

some local excitement.

THE OOLDE.V ZONE CAMP.

Location.~Tho camp was located in the year 1900 by Messrs.
Murphy, Brodhcgan, and Marks, and consists at present of four sur-

veyed and Crown granted mineral claims. These claims are the

Silver Bell, Golden Zone, B.C., and Irish Boy. The camp lies at an
elevation of about 5,900 feet above sea-level, and is situated on the

head waters of Tv.entymile creek between its cast and north forks.

A waKon road 11 miles in length connects it with Ilodley, and v.as

completed in 1908. This wagon road al.so connects with Penticton,
which is distant about 30 miles. The country here is thickly wooded,
but the original timber has been burnt off and is replaced by a

second growth of young pine. E.\posures of rock are not numerous,
but there is a thin mantle of drift over all.

Geology.—The oldest rocks are of sedimentary origin, and are

probably of Carboniferous age, similar to the Hedley sediments.

No fossils, however, have been found in them. They consist of lime-

stones, quartzites, and tuffs, all of which have been considerably meta-

morphosed by later igneous intrusions. They dip at an angle of HO'

to the southwest. These contain interbedded sheets of diorite, and
some gabbro, showing a ^trons similarity to the rocks of the Iledley

district.

Intrusive into these sedimentary rocks, and fi>iind only on the
two western claims, is a body of fine-grained micaceous granite.

This weathers very iea<li!.v. so that a fresh sampio is d'ffieult to

obtain. It consist- of feldspar, quartz, and hornblende, and much

i
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biotite. It has unJergone some metamorphism, profcably from

orosreiiic distur'jniices, so that a gneissic struoturo is freqiuiutly

ilevcloped in it. On its contact with the sediments it becomes finer

in prnin. and more acid in composition.

Lying to the south of the tine-grained granite, and the sediments,

is a coarse-grained pinkish granite of apparently batholithic pro-

portions. This appears to be later in age than the tine grained

griiiiite, for though the actual contact was not found exposed, it

iil.i.tus to hold inclusions of the fine-grained granite, and to send

oft apophyses into it. It consists of large crystals of pink and white

feldspar, quartz, mica, and some black hornblende, all so highly

developed as to indicate crystallizati.n under conditions of consider-

able time and pressure.

Intrusive into all of the above rocks, and lyiuf,' in t!iu south-

eastern part of tho district, is a body of granite porphyry of .like-

like proportions. This has an average width of about 1,0'H) foot,

and lies between the coarse-grained granite and the sedimentary

rocks, and in direct contact with each. Into each of those rocks

it sends off apophyses. Its constituents in the centre of tho mass

arc phcnocrysts of quartz, feldspar, and biotite, in a fine-grained

acid ground-mnss. The composition remains nn.'hanged south-

ward, to the granite contact; but on the north, on approaching the

sediments it undergoes a change. Hero it becomes more acid, the

biotite disappears, and the only phenocrjsts are gla?sy quartz.

which are embedded in a pinkish feldspathic groun<l-mass. The mcta-

niorphic action on the sediments has been to change them tn a

dense grey siliceous rock, in which some mineralization has taken

rlaco. as shown by crystal* of nrsonnpyritc. No such niinrridizati-n

is apparent on the granite contacts with this rock, f^ome she.^ring.

and the formation of small fracture-, hns tnken place in the granite

porphyry.

Character of the Deposit.—The claims havo been staked on a

well-dcfinod and persistent quartz vein, which can be traced in an

east and west direction for over 1,200 feet. This vein cuts both the

fine-grained granite and the sediments. Tn the former, it occupies

a strouL' fissure, varyin? in width froMi 2 to -1 feot, but on pass-

ing into the sediments it appears to split up into four or five smaller

veins.

Bi 'i^^^ii^Sr-ii,kiif^-*^^s^v. ~

>.«.. w^T. VT--..
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llio lead is a true tissure and ireciuuiitly shows u wuU luarkod
ribLun structure, due probably to the tilling of aii open spaee. The
walls are eieau and siin>oth, mid oltea show sliekeii-,idinj,'. The
dip of the vein is about UO^.

Ihe gaiigue is a hard white quartz, and the ore minerals o.xm-
rii.g in this are pyrite, arsenopyrite, blende, and ehaieopyrite. On
the surface the quartz is generally honiy-tonibid, on account of the
weathering out of the sulphides. Ijelow the zone of oixidation, it

ij ^ecii that the sulphides appear in well crystallized individuals in
the ganguc, as well as liiling minute fra.iures of a later date than
the crystallized individuaU. The sulphides tilling the fracture
piam s are, as a rule, arsenopyrite and pyrite.

'i'lii' age of the (luartz veins is rather problematical, but they are
probably later than the intrusion of the quartz prophy.-y, and nuiy
be genetically connected with it as an after effect. L'ndouDtedly
erogenic movements have taken place both before and after the
formation of the quart.; vein, for the vein is slightly displaced Dy
a fracture to the wes, so recent that it still preserves its topographic
expre--ion.

The values are in gold as well as some silver, and are said to be
higher in the sedimentary rocks than in the granite. On panning
some of the decomposed ore on the surface, a number of very tine
colours of g„ld are obtained among the arsenopyrite concentrates
in the bottom of the pan. Xo samples were taken for assay, though
the results obtaine 1 by the owners and others are sahl to l)j very
satisfactory indeed.

(interal Derd<jpm,,if.—T\K- property is equipped with a live
stamp mill, whic!- was hauled in on sleighs and installed in 100>!.

Xo serious milling has yet been attinipted, however, on account of
the failure of the water siii)ply.

The <leveIopment work consists of a shaft sunk to a depth of
ll."> feet on the vein near the mill. A second shaft, i.JO feet to the
vest, is down 47 feet on the vein. Besides these, several small pits
have betm sunk at intervals on the vein, at a distance of 1,000 feet
from the main shaft. Numerous open-cuts and trendies have also
been made across the veins, especially in the neighbourhood of the
contact of the sedimentary rocks with the fine-grained granite.

'm
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Lijcat ion.—llcnri' crtck i= a small stivuiii uuteiiuy; the SiinilUa-

iincu ri\(r from tin.- south iiliout two miles above the town ol' iledlev.

A L'loup of five elaiiii-. now owned by the i'olloi'k -Miue^

(•>.iiil>uiiy was first slakeJ on tliii ertek in VJW. These are u^w

surveyed and Crown granted, and are ealiel thj Martin, Oai-y.

.\iiil>le Leaf, Jklilinihahu, and I'iiie Knot. They lie on both sides ol

ll.nry enek. The lower boundary of the groui) is at au eluvation

of loo feet above the Similkameen riv.r, and the uin)er limit is :i,OiiO

feet abo\e that stream. Aeeess to the workings, which are 'MO feet

uliove tl.e river, is by means of a iiack trail. The grade of the (ireat

Northern railway crosses the mouth of Henry ereek ;;iJ<> feet below

the lower boundary of th<- group.

Geology-—The country reel- of the district cou.:.ists of black

limestones aud argillites, and some volcanic tutls and breccias inter-

I'cdded together in thin bed^ not more than 1 foot in tliiekaass.

They belong to a somewhat higher horizon than the ro^eks of the

lledlcy district, but are apparently conformable with them. They

have been subjected to strong orogcnic movements, and now dip at

very high angles, and strike about north and south. Fissures have

been develoiied in these rocks in a north and south dire<'tion, in a

most marked degree, while in directions transversi^ to this they areif

traversed by numerous minute fractures.

An irregular body of diorite, apparently identical with the lleilley

diorite, is intrusive into the sedimentary rocks. This passes through

the claims in an cast and west direction, attaining its greatest

development in the centre of the group, where it has a width of

about 1,400 feet. The contact with the sedimentary rocks is very

irregular, and apophyses of the diorite proj(;ct out into the sedi-

mentary rocks, cutting across the strike of the beds.

Both the diorite and the sedimentary rocks are ''ut by soft

greenish dikes o an andesltio character, which str north and

south about parallel to the strike of the sedimentary ks. Other

dikes somewhat similar in appearance, but of a more -ilicnous

nature, also cut the sedimentary rocks, and proh.ibly also the diorite.

Character of the Deposits.—T\\o deposits of the Henry Creek

district are fissure veins lying in the sedimentary rock« in the neigh-
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bourhood of the ilioiitc contact. The j^eiliiuciitary rucks are every-

vhtre truvcTstd Lv iniinil.; frutlurcs which cuiituiii soiiiu pyritu and
iirMiioKvrite, and which Jiavc iiu dttinite trend. The lissures, how-
Lwr, oil which the work l;as Iccii dine, are strong and well-deliiiod,

iind have in gcninil a north and south -trikc.

The main workings of the group lie at an ch;vation of !><K) feet

above tiie Similknmeen river, and ara located on a well-dodned

fissure, which has been traced for at least 50IJ feet. The wi»lth of

tliis is not constant, but varies from 2 feet up to 12 or 14 feet, with

an average of about 5 feet. The gangue which cotntain-i the ore

minerals is botli <iuiirtz and calcite, and these cement together

fragments of the country rock with which tlie fissure is full. The ore

minerals are largely arsenopyritn with some jiyrite. v.hicli arc

found in the quartz and calcite. as well a- in the small fracture

Iilanes in the country rock. The values here are ehietly in gold, and

in the decomiioscd outcrop of the vein free gold was easily obtalueil

by panning.

The upper workings of this group lie at an elevation of I.IOO

feet above the Similkamecn river. These also are located on (piartz

veins, which, however, cut the diorite as well as the sedimentary
rr.cks. The most persistent of these veins has been traced on the

surface for a distance of .500 feet in a north and south direction,

r.nd it has a dip of about 45° to the west. Another vein lies almost

flat, but is oidy a few inches wide. The gangue is a white quartz,

which carries as ore minerals, nrsenopyrite. pyrite, and some galrnn.

The values here are also chiefly in gold, with some silver. Tn places

they v.rre found to be high, but were not uniform. The best results

were obtained in the lower workings.

General 7>('re/o;)wicji^—Considerable work has been done on this

group of claims at different times, but this has now be;n discon-

tinued. On the upper quartz veins, the work consists largely of a

scries of open-cut and shallow pits. A tunnel, also, has been run in

on the flat lying lead for a distance of over 100 feet.

On the lower workings, there are two inclined shafts at the north

end near the diorite contact. One dips 60° to the west, and
is down CO feet, with a cross-cut at the bottom of 30 feet ; the other

dips ."0° to the we't. and is down .".' feet. There are alsf» five tunnels

running westward into th" side of the m'^untain. The longest of

these is MS feet in Irngth, rvA at the ti!;),- of evaniination had two

-i^*tt^"'-'^:<5!^.'"»t »^^«ntVfVi-''?^W^«k.*P!k.»A"'^^ rA^l'
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drift* alimu' tlu' vein t" Hi" iiortli ami s..iilh. tlio "mp M) f.Tt in

length, nii'l the "tlirr <>4 fcrl. Aiiotlifr tiiun«l nlnnc tli.< lonccr on-

is 60 feot in l<n(tth. R«?*iiHrs th«sp thorp arc thne shi>rt*>r ttinnola.

all cutting thr ninin IphiI nt diffirnnt points.
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