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LETTER OF IlfSTRUCTIONS.

(hTAM.t. JlilM' lu. MHO.

Sir,

Kiir tiM' |)iir|H)i<i' »f rrvi.xiiiK tlir prpvimix n>|)<irl mi inii , .;.r(| i y thin

l)i>|iurtiiii>itt, ymi un- inntniilc<l t<i |iriic«'<l to tlii> pirMludivp ami |ii- .^<|M'i'livp

mica miiH'K nf tin- I)i»miniiiM, ami to <ollc<t all lUTonfary iluta aid informa-
tion rognnlinK tlip oiTurrrnrp an*l mininx of mira. anil prpparatinn of thi>

minpial for tlif marki't.

Till' r('|Mirt is ti; covpr the foP in Kul»jei'tn:

—

I'liy^^icul anil chemical :;. Vs.

(icneral toixtjfrapliic a. logical foutiires of flip niica arpas.

MihIp of occurrpncc of tap comniprcially iispful iIpjkwiis

\ concisp ilpHcription of all thp mica mines and priis|)pcts of valup.

Htatus of tlip Canadian mica industry: prespnt condition, and
futurp pri)si)pcts.

Statistics of production and px|M)rts.

(' mmprcial application.

Oi'currpncp of tlip nn'neral iti foreign countries

—

ps|K'iially India.

.\PPKXDI.\—Abstract of the law.s govprning the ai'iuir-ition of mining
proi)ertips and the mining of mica in the different Provinces.

The text of the rejHirt must lx> accompunied by drawing- howing
seetii.as through the de|M)sits; togethei with other illu.st rat ions and photo-
graphs |)prt -ining stri. ly to the occurrpnce. mining, and produ.-tion of mica.

Sjiecii fention to l)e given to ihe commercial asjiect of all the subjects

hIjovp pnui. • itpil.

(Signed) Eugene Haanel.

Director of Mines.

Hr'iH S. de Schmid, Ksq., M.K.,

.Mines Branch,

Department of Mines.

(Htawtt
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LETTER OF TRANSMITTAL.

\)n. Ki(;k.\k IIaanki.,

Director of Mines.

Mines Mraiicli.

Depart nieiit of Mines,

Ottawa.

.SiH. In aceonlunce with your instructions, I pi-oceeded to the various
niica-proihiciiifr areas of the Dominion, and collected additional .hita an.!
uiformation rejiardin-i' the occurrence, niininfi, and ])reparation of the mineral.

I iK'fi to submit, herewith, my report upon the ah )ve.

I have the honour to l>e, 8ir.

Vour <(l)edieiit .servant,

(Signeil) Hugh S. de Schmid.

C)rr.\w.\,

.Septendx'r II, liMl.
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MICA:

ITS (HCrUHKXCK. K\I>1.()ITATI()\. AM) rSKS.

BY

Hugh S. d« Schmid, M.E.

I.\THO|)i(T(>|{V.

Sinn- fl... iMil.licali.M. (,f tli<> |.n.vi..iis in..ii..Kraiih r.i, iiii.a. issu.-.l l,v tl.<.
Min..s Hmnrh i., I!K).-,. tl„. irlations afT.Tfin« iM.fh ll,,. ,„ini„« ami ,uanu-
faclun' ..t the .niiuTal in ("ana.la liavr .•x|...ri.-i.c..,l s„in,. inaik,.<l .haiiKiw

In tl.c first place, ll„. .l..,nan.l f..r niira lias ,in.l.TK..n.' c.nsi.lrral.l..
fl.icluati.,ns; rrachuiK a ininin.un. l!»()7-.s. I„ ...nsc,,u(M.c.- ..f the
market .Inm-ssu.n. many inim-s. i«,ti, in (^„cIk-c an.l Ontario, .•i„s,.,l ,i„„i,
an.l a lar^- nun.U-r of thnn still rnnain Lll.-: the .,wn..rs or i..s^..,.s n..t •on-
si.l.-nnKtlH- present market profital.le ..noUKh f. warrant a r.-neual of „„..r-
afions. '

DurinK the summer of IKK) th.- writer visite,! all th.. prineipal deposits
111 the (iueU-e aiv' Ontario mica regions, an<l foim.l owr Si) ikt cent of the
nnnes closed and under water.

Many of tlu'sc" so-caUed "mines" an- nu-r.- surface pits, which were
o|K'.ied on small showinRs of mica, and wre al.an.lone.l after a tew months'
work.

''''"' ^'"'' '"'• f ""•••' 'l<'|)<"<its is naturally verv uncedain. Manv
..("••ators clean out tlu- n.ica in si;:ht at the surface anil .,uit work as soon
as the l.unch or pock.-t of crystals is exhausted. Ir is, of course not to !«•
.;x|x-cted„f min..rs that they should ex,K.n.l valual.le capital i..'exp!oitinir
.K'pos.ts m which they have litt!,. faith, yet it is ,„H,uestional.le that n.anv
nuca deposits, especially in th.- (^.eU-c area, haw a.- vet Ih-cu .,nlv .sc,atch..,i

The nuningof mica is at present almost entirely of a suix-rlicial nature
an.l miKht m inost in.stances. moiv pro,K-rly lx> ternu-.l .piarrvinj:. When-'
however, deposits have lH.,.n followed by n.eaI,^ of shafts and dnfts to depth.s
<.l a hutidred feet and over. r..sults have shown that th.. mh^a is l.v no m.-ans
confineil to the surface.

The ,,ockcty nature of mica deposits mu..t alwavs prove a .serious oIh
stacle to the.,- .Muxessful exploitation. Th..,.. ar.. f.-w ruL-s an.l indi.-ations
as m the case of orelK,dies, by which mitH-rs may lx> guid..,l, thev havingto
.Icpend, lar^^ely. on chance in following tlu- mica leads.



3

Diiimimd ilrillitiK Iiuh pnivi-dof «HHiniiinc«Mri imwt cm-n whi'rc it huxlufn
i-niploycl: thouKli "'vi-n tliw nicthndof •IrtiTiiiiniiiK thr extent of tlir iiiir».

ln'iiriiiK wme i>* linble tn pmw iiiixleuiliiiK. For iimtBiiee. the iiii|N>ntMtent
niitun- of tlie <|e|KMiti4 \n in iiwlf « ^erioiix olMtm-le, anti niny leml to very
fiil-M- eoni'liMioni*. however mrefully the lirillinK o|ieriition!« ure rurrieil out.

In the followinn rnoiu.jjraph the writer \\m etnleHvouriMl to eonipih' nM
nniih avtiihihle infornmtion ux |Mw.sihie (....(TrninK the rhief Canmhan inicu
<ie|MwitH. The main |xirti<m of the re|)ort ainiK at jtiviiiK a rornph'te hut of
the principal (leptwitn which have as \Tt Imhmi exph»ite.l, toju-ther with an
account of the work ilone at the varionn mine-; while Part M contain^
technical information r.lntive to mica ami itn mineralot,'ical ami p'olojficul
o.'curri'nce. (hvinn to a lar){i> nunilier of the minen U-iiiK idle ami, for the
moHt part, umler water, a clom- examination of the workinjp was, in inuny
cancH, imiNMsilile.



PART I.

CHAPTER I.

O.V THK KXI'F.OITATIO.V OF (A.VADIAX MICA l)i:i'OSIT.S.

The iintiin" and kciktuI (.r.iirrciu'i. of mien hihI phoMphati- .lf|NisifH pr...
Hoiit finitim-s so wi.l.'ly .lilT.-rciit from th.' <'oii.lilioiis i-Nhiliit..,| l,y th.w.. of
nny othor iiiin<<rals of (.r..iiomi<- iiniM)rtanf.', that tli.-ir surc-.-sful ..xpL.itatioii
n-<|uin's motlKMlM of iniiiiiiK in many r.-s|).Tts .li-.-imilar to those usually .-m-
ployiMJ in the .i.-v.-lopnifnt of mineral iKxIies, Ther.- an. pr-.-tiealiy no
points of similarity lH-twe«M miea .letH.sits ami the Ki-neralitv of those of the
meiMJIic minerals. This l^'in^ tl ase. methods of extraction have to Im-
employe.! which ixh-sess few |)oints of reseml.lance to thow p-nerallv adopted
in lode mining'

In thi- first place, the im|M'rsistency of the mica leads and zimes is an
important factor U-ariiiK diivctly u|N>n the m.-thod. of (.xtracti.m to U' em-
plo-cd. Then npiin, the nature <.f the mineral is such that its quality and
not so nn ch its .juantity. is the principal |H.int K<>verninK the value of de-
|)osit^. That iH to say: when-as in the cas<. of on- Inxlies, mineral suJHtan.e
of definite chemical comIK)^ition always i)oss.'ss..s a certain value as such-
ulthouKh jjorhaps not occurring in sufficient amount to Ix- profitably work.'d'
yet, in tl.o caf* of mica de|x)sits, prat quantities of the mineral mav Ix- pri'sl
out, Inii m such a crushed and twisted condition as to Ix' almost totally
valueless for the p-neral purpose's to which mica is applied. The chara.'ter
and con.l. n of the mica existent in the various deposits an',thei-ef()n' the
.'hu'- considerations in determining their value. It is the impossibility of
c()rr.H-tly. or oven appn.ximately nnn^iuti th.> ix'isistency of mica leads and
what IS still more imp<.rtaiit, the ,,uality of the mineral they mav carry that
has proved such an obstacle in the successful exploitation of the deposit-
Veins carrymK mica an' often of such a p<.cketv nature, wid.MiiiiK ""<i
pinching out in a manner which it is imi)o.ssibl<> to f<.ivsee, that what seems
one day an apparently promising deposit app-ars the next directly the iv-
y«Tse. This is. of course., ,. condition of afTair.x comnKmlv to 1k' met with
in mineral occurrences; but the mica <lep(.sits exhibit thi.s dis.-oncertiuK
p*"cuharity in such high .lep-ee as to render all th(> gcmeral rules applicable
to mining metho.ls entirely us,.l,..ss. Promising ami paving mica leads may
continue TO ,)ersis( in tlieir cour.s*-, and yet all ut .mce commence to carry a



q.mlily of rnicii whi,-h is almost wliolly valueless an.l of wliieh onlv some
.") per eeiit is maiketahle.

Oil the other han.l. narrow leads sometimes contain enoiifih hijih-jfrade
mineral t.. warrant a continuation (.f minin-: in spite of the larjre ainount
ot rock to Im- moved in order to extract a relatively small .juantily of mica.

S(. many factors may adversely alTect the quality of the mica: crushin.'
-wilh not necessarily distoition, hut a tendency to induce the lamiiue to
split up into rihlion mica; inclusion of foreijm minenil siihstance Ix-tween
the sheets with a conse<,uent impairiiif: of the splitting qualitv; size of
the crystals: and last, hut most impoi-tant, the colour ami fienerardiaracter
of the mineral with re-ard to its suital.ility for the i.urposes to which it is
to 1h. put. A .lark mica, generally speaking, is not as favoural)lv rejranle.l
as a medium-coloured, and the same ai)i)lics to the verv lisht-colouied
varieties.the.se Leirifr. as a rule, more l.iittle, le.ss elastic, and" poorer splitters
than what are known as "silver-amlK.r " micas. All these considerations
have to he horne in mind when a mica-hearing rock has lu'en located and
trenchiiiK has disclosed the presence of, a])i)arently. pavinj; quantities of tlu>
mineral. Often eiiouKh, small p..ckets of excellent mica exi.st near the sur-
face, and these, when followed to ;i dej)tli of a few feet, ahruptiv peter out
without disclo;inK any evidence of the deposit continuiiif: in deirth. The
mica-heariin; area is covered with small excavations. lanjiiiiK from 2 to 10
feet in deptii; all of which have heen opened on .small pockets of mica, tlie
<)|MMators heinjr <Mther not sufficiently impressed with the apiK>arance of the
dejx.sit, or el.se not pos.sessed of sufficient cai)ital to continue following the
leail.

From the fore-oinj; it will he seen that tlu- exploitation of mica deposits
IS often atten.le.l hy much un<ritainly, an.l that their d."vel.)pineiit, in the
fre<|uent absence .)f any in.li.'ati.)ns t.) nui.l.- tin- o|.erat..rs, is still more often
a matt.'r ..f jj;ue.ssw.,rk than .mmi that .)f lh.- -en.-ral run of mineral dep..sits.

What has heen.sai.l refiiinlin^Mlie exploitati..n ..f mica l).>.lies generally,
appli.'s equally to estimates ..f tli.'ir extent an.l value. Anyattempt to ;ii\e
an appr.)ximate valuation ..f a mica .l.'p.)sit is attended hy .such .lillicurties
as t.) reu.l.M- any e.stiniat.' exceedingly un.'eitain : even when diam.Mi.l drillinjr
IS employe.l. the ivsuhs may lea.l t.) totally false .•..nclusions heiiifi f.)rine<L
In the case ..f an ..re h..,ly which cn.ps out at the surface, an.l .'oiitains certain
minerals, the ..l.tainin^' of drill .'..res compose.l of similar mineral suhstance
at a .lepth ..f, say, .".(It) feet, imnieiliately helow the outcrop, may lead to the
reasonably safe a.ssuinptioii ..f th.' existence, between the surface an.l the
sp.)t reached iiy tlu> .Irill, .(f a c.intiiiu.nis l.o.ly ..f ..re.

In the case of a mica .leiiosit, h..wever. such an assuinpti.m w..ul.l be
entirely hazar.loiis. The body of mica expose.l at the surface mij;ht bec..nie
exhausted at a depth ..f M or 100 feet, ..r, f.ir tliat matter, of 10 feet, an.l
siiikin- mifjht pr..( 1 tlir..u-li many feet of barren rock, or r..ck cairviiiK
crushe.l ami valueless mineral, iH-fore another deposit was struck. The



tciulciicy of iiiicji l)i)(li('.s Id occur ill sponulic mnl pockety fiisliion imisf
rcmlci' any csiiiiiatc of Hicir cxTcrit a iiialtcr of puic viucsswork, upon which
no ilolinitc reliance can Ix' placeil; and the actual vahie of any deposii is

only to !).• arrived at from results. The large deposits of mica wiiich have
been met with at the Lacey mine. Iielonjjiny; to the (ieneral lllectric

Company, were only struck after several attempts had Ixen made liy various
parties to conduct i)rofital)le oiM'rations. The la.st of such operators cea.sed

work when within a few feet of an almost solid mass of mica. Such illus-

trations of the uncertainty attendinf; the develoi)ment of iTiii'a l.odies are
numerous, and it is safe to assert that, in most cases, any aiti'mpt to airive
at even an approximate valuation of a deposit would he a matter of e\cee<|-

ins dilliculty ;md any such estimate would he of ourely prohlematic value.

This \mceriainty ri>i;ardin,u the irue nature and extent of mica ho.lies

has led to the widespread i)racti<-e, amonj; o|)erators, of workinu; dejiosits

either under royalty or on opiion. In the fir.st-named cas- a cerlain p-r-
ceiitafie on the sales of the mica raised is paid to (he owner, with or without a
sum of money for a lease of the propi'rty; while in the second instance the
operator works the deposit under lease, in the ordinary way for a definile

|M"ri()d,retainin<;theoi)tioii of takin^rover ihe pro|)erty at the (-nd of the time
on ceilain specified terms. Many modilical ions of hot h llie.se svslems exist and
the t(!nnsof the a-ireemeiits are often hinhly unsatisfactory, especially to the
owner of the property. The latter has fiiMiuently to witness the cleaning;
out of rich surface shows ujioii which he receives a small royaltv, heinj; ulti-
mately lett with one or nioiv openings upon his property, none of which
exhibit much si-jiis of mica. In .such cases the operator .sehlom takes much
repird for the future of the deposit

, Kcnerally extracting all the mica in sijrht

and <)ft(-n h'avinp; the working in a hijrhly dan^iM-ous condition. The fact
that, in the majority of instances, the deposits are, in the lu'jrinniiifi, ex-
ploited in a far from satisfactory manner l>y small owners, farmers, etc, is

refiretial)le, in so far that what mi-;ht prove to he extensive and valuable
occurrences are often abandoneil as soon as any sij,nis of narrowing' of the
leads are iMMceived. Sub.se(pieiit prospectors and operators are inclined to
l)ass by occurrences which have the apjiearaiice of liavinj; b.-en either worked
out or unsuccessfully exploited, whereas, had such <leposits in the first in-
stance been developed with a rejrard to their future by competent ojierators,
possessed of sufficient cajmal to thoroughly test their value and extent,
there is little doubt but that a considerabk' iiercentasje of them would be
either to-day on the producin-; list or in a comlition to be reopeneil should
market conditions warrant it. The succ.>ssful exploitation of any mine is

largely dependent upon its economic and intelligent manajiement and the
nature of the methods adopted to extract mineral; not only with tin- least
exp<Mi.se, but^ with the greatest foresight and provision for the futun- of the
|)roperty. This should be «>specially true in the case of mica deposits, which
present exceedingly .lilficult and uni(|ue problems and which re.piire a higher



epvo „ kn„wl,., ,.0 of thoir ,.hara..t<.r a„.l ,K.,.uliariti..s than i. ossonfial forractu-ally a„y otluM- ty,K. of .ni.,,.,,,! .l.posits. I„ .spito of tl.is. and ,ll utho nnportant position M,\ at tl.o pK-scut tin... l.y tho nnnera
, a po^S^hu-K .t ,n:^- 1. saf.. y assunuvl. will invreaso in i„.portan,.o with lu> l-^Z

.n ho n.an„fa,.tur.. of eWtriral appliaru-.s, tho n.ajorit v of tho n.i.-a p, ,h ml
IS the (KMUMal Mc.,.tn,- Con.pany's nnno at .Syclonhain, Ont. WitlMh. .-x-
r."I.t,on of a f.-w hirj,. nnnos. soverul of which have In-en ontirHv ,.|oso,l downfor son... years, an.l upon the „.„ain.ie,. of whieh operations are now 1 !

.-..n.h ete.! on a very h.n.te.l seale. the n,i..a properti.. of the above Con.pa n^nay 1... sanl to Ix. the only deposits upon which i.nportant and exte, sivenunu., for nuca has ever Ix-en carried out. As th.- (ieneral Klectric Con.panv
.•.«.su.nes all the nuca produce.l fron. its own nun... in a.ldition to in «up th. produ,.e o other pr.,,K>,ti..s. the n.arket at the pres.M.t tin.e is ahuos?entnvly supph.M hy the output of a few lar,e producers. Manv of the sn.alle
prop.. .e.s han ly d..serve the nan.e of 'Mnin..." l.in. n.eudv sn.all pit^

mi T.
"'''• '""'

r""""'"""''
•'^"" '•'*^' ''•-'•'^vated on pockets ofmua. These p.ts are worked in a .lesultory fashion, and their total vield

.
urnij; a .war oft.Mi does not ex,.ee.l a .-ouple of barrels of trinuned ,ni,.a, hVn,.ethey can luwdly b.- n-,ar.le.l as .-onstitutin, properties , - tainin. r ser -es

of nu..a wluch n.ay l^e .Irawn upon in case of a shortage .. the n.h.eral. It
IS true that when prices take an upwar.l tren.l these small operators be.-on.e
u<-t>v<> and carry out a few w..eks' work u, ,heir pro,«.rti..s. This activitv
.s. however very spasmodic and is often ...terfered with bv farminfr orxMa"-
H.ns an. the hke. The pr.,.Iuct of such mines is generally ,lispos...l I.f to

snuill .lealers or nn.l.Uemen, who a,-t as ship,K>r.s to the English and American
consumers. Often enough such o,x-rators are obsessed with v.m-v erroneous
.d.>as as to the peculiarly high gra.le an.l ,,uality of the mi.-a th.-v have raise.land hol.l then- sm^dl stock for long perio.ls in ex,x>ctation .,f a mica famine'
an.l high pr...es. This hoar.ling of snudl <iuantities of mineral is very general
hroughout the mica region an.l is typical ..f the petty nu-tho-ls a.lopte.l bv

this class of operator.

Some of the larger owners also pursue a somewhat similar course ()„one mine visited, a stock of mica-reporte.l to c.msist of over oOO barrels-was seen.

When the writer ma.le his tour of the mica districts, in 1!)09 213 out
ot _.,0 or So- 2 ix-r cent of a total numlx-r of min.>s an.l l..cati.,ns visite.l
ujre close.l .l.,wn, while 13,S. or o.V2 per cent, ha.l b....n i.Ue for over two

w '<,';•. inn
'' P'''"l'"'ti"" of Cana.lian mi.^a for the year l-JK) is given

as M4.J,409. over .,ne-thir.l of this sum representing the ..utput of one mine.

General Mining Methods.

The greater numlx-r of the mica .lep.,sits lx"ing in the han.ls of small
o«7iers, tiu-ir .levelopment is usually procee.le.l with, not ..nly in the simplest



iimiincr, Init also in the most ('cononiiral; the chief purpose Ihmiij; to extract
all the mica possil)le with the least expense. The owners ne>;lect the fact

that the methods employed may prove p-eatly detrimental to Il;e eventual
value of the proi)erty. ^^any of the owners have little kiiowled;^' of j)ractical

milliner, and the successful develo]mient of a mica deposit calls, not only
for such knowledjje, hut also for shrewd judfrment.

The sinii)lest. most oi)vious. and ahove all the cheaiM'st method, is the

open quarry, this naturally yieldin)i the ijuickest returns and re(|uirins little

sy.stem. In some cases, where the mica occurs, not only in ])ockets. hut also

dis.seminated throughout the mass of the rock, this method is jn'oiiahly tlii-

most satisfactory. In many instances, however, the mica lollows leads

and pockets, and in such cases the system is exceeditiKiv unpractical,

since it often necessitates the removal (.f lar<ie nia.sses of rock, occurring

Itetween the veins, and entails nmch extra and unnecessary lahotu'. .An

outcro]) of mica havinf; Im-cu located, a pit is simk at the s])ot, often without

any preliminary trenchinji heinf; \m<lertaken to ascertain the nature of the

deposit, its jreneral direction, whether it is of the i)ocket and fi.ssin-e, or the

contact type, or if a more favoural)le jjosition f{n' sinkinR cannot 1m'

foimd. Such details are seldom of interest to the small o|K'rator. who |)uts

down his ])it in lia])hazard fashion and continues work as lon^ as he sees

])ayinK (luantities of mica, or until forced to (|uit hy the infiltration of water
••() the pit.

Where an outcrop occurs on the side of a ridjie, and the lead has a direc-

tion normal to the couiseof the latter, the open-cut method is usually adojrted,

the lead or pocket, as the ca.se may In-, iK-iiif; cut hack into the hill. This

system, if carried out with forethoufiht, allows natural drainajje; hut often

enouf^h, the o]M'ninss are made without re<j:ard to this and water difficulties

ajrain ensue, necessitatiiif!; puinpinf>; or ahandonin}! of the i)it. .V feature of

pockety deposits is the natural drainage af'for<led, the water j;enerally sink-

injj away and causiii}; little trouble. Such an occurrence is pleasing to

miners, not only on the latter account, hut al.so In'cau.se it is re<;arded as a

distinctlv favourable hidication of the existence of mica in depth. This is

due "v i.ie fact that surface water dissolves the calcite fillinj; of the ))ockets

with iiie formation of natural draiiuifre channels, these sometimes continuing

to considerable dei)ths. Freipiently almi..^t the entire calcite tillinj; of surface

pockets is found to have In-en thus dis.solved, the cavities containing mud
and surface soil, in which occur the mica crystals orifiinally disseminate(l

throuf^h the calcite.

In the case of definite leads of mica which crop out in a l<'vel country,

on the summit of a hill, or that occur on the .-ide of a ridjre having a direction

par;dlel with the course of the vein, open trenches are excavated. Some-
times several pits are sunk at intervals ahmji; the lead and these are then

joined up i)y icmovinjithe rocklx'tween them, .\fraiii, sinkini; may proceed

simultaneously from the surface along the lead, or a pit be opened to a depth



of somo 2., f....t f,,„„ whi,l, 1l„. vein is f,.Il„w,.,l i„ opposite ,li„.,.tio„s Inson.o oas.., stulls u„. in.sorto.l half way .l..wn. upon whiU laJ ."J ^ete

^

H .1 work pro,.oo,ls st.,.fashio„. |,oth al.ov.. an.l l.low simul u -o ^I

n..,toa.l..pti.ot,S()tol(,.,f,H.t. Tlu.yan. usually approximatdwortir
^ ; r:;r "" r'""?' "" '^ '''''' ""•"" ""•""'•'"«

»- ^'- ;".• ^ -
"I «..lth. ,1,.. avvra... s.^fou of vein soldo.,! ..x,.eo.lin« tlu- latt.-r fi^uro

Not u>fr...,u,.,.tly a ..um.Ikm- .,f parallel loa.is ocrur i„ ,|.,se pn.xin.itv to•-h •'»'»••. -;1 "t ..no ,ni„o visito.l ..vor a .lo.on su.-h opo„ ronX ha.iH-ou ..x,.ava 0.1 ou a strip ..f lan.l los.s.han 200 foot wi.lo. lu su.-h a ,^tm e
.... .r,roun. „„„„., ,,,. ,„,,„, .„. ,,„,^.^ ^^,„, ,.,oss-,..,ursos . w , 7o'
I.-a.l W..U1.1 havo u.any a.lvantaKos over tho ...x-u-work svston,.

\Mu.„ a .{..posit is of im-ular f.,rn, an.l has n., .-nolosinK walls Ik-Iuton.p..o.
.. po,.kots ..f nu,.a. s.-nu-tinu. j..i„o.l |,y nanw fi:.u>vs h:n^i^:o .lohn.to .hr....t...n. pits aro us.nUly opono.l haphazar.l ..n surfa.. lows"o nnoa l.o.luvs U-n.. f..ll.,wo.l i.y in,.|ino.l ..r h.,ri..,ntal .Irifts alon the

.....St pr..nnsn.« K.a.ls. This n.oth.Hl often .-ntails th.- removal of lam'quantmos ..f ha,,en rook an.l is necessarily oostlv. ..si.los ron.^'ri I ,t.-IKMunKs .lc.o..le,lly unsafe after a oortain .lepth is n.a.-ho.l. In fa ^ s .e.•uses p,ts have t„ In; ai.an.l.mo.l on this ao,..,unt wh.-n a .lepth of son,"St.
. )

foot has .K;en attanuM. ( ),x>ni„Ks ..f --is ty.x- often possess a verv i rro ul^^.a,., tv.stn,« „, vari..us .lireotions .,, ".uakin. (w un.lor oappL:^nuMss or .arn.n pyrox..n,te. The p.-.-k.-t an.l fissMre .Oass of rni.. le.Li
.

un.loul.t,-.lly the n,ost diffioult kin.l t., expL.it su..,.ossfullv. after a o rtai,.lepth has lK.en roa,.h,.,l. an.l it is unf.nlunatoly a fa., that t he create .umlHof nuoa .,oourn.n..os are .,f this typo. What is known as th.. .-..n^aot cla s f
'

l^a.ls. The u.a>n .liff,.rence o.,ns,sts in the fact that thev an- senerallv of

;^:ts. T^ r'"'^ Tr ^'" '""'^' ^'"'"^'^ ^'"^ '^ '-^ -> --- '"-•!."

laierwhicTz;;:;;;:''"
^"*"" '- '- •'•"•-^""-" '> *-' -- '><><'- <>^

Su,;h .leposit> p.,ss..ss well-,l,.fi„o.l walls an.l are usuallv oxploite.l
.

a s,u„,ar fash...„ to the l.-a.ls. that is they are sto.KHl ..ut f^.n/the s rf .A hose ..pen-work n.etho.ls of .l..vel.,pn.ent possess n.anv .lisa-lvanta-.-s
•Inof anumgthem lK.„,tho ronu.val .,f so nu.ch .lea.l rock, while. i„ a.l. it.,n'
... H.-.ent nunu,, ,.an l,o ..arried .,n ,lurin« the winter n..,ntls. I„ i

i

of hose .Irawhacks. the .reater nun,!,.. .,f nunes are ..jK-rato.! ..p,.n-w. kvon when o,K.ratmns have passe.l tlu- exph.ratorv sta«.«. I.i ^..n.o few
...stanc,.s. short a.hts hav.- I.en .Iriven into the si.i.-s of rid^.-s sh...in.' , .
'•.•..ps of ..nca. hut this plan is .sel.lon. a.L.pte.l. I„ th,- I.- ca.es ^vhne

"ir'n^rti n""""
•'" 'r P""""'- ^^"' "^""' "'^^'""' - ^" -"'-' ^i-aft,u

.

^o, ..ally, or ,„.„,. often, ..n an incline, up.,n one wall .,f the .l,.p..sit
.• tl..> IS of the von. or ...mta..t type. This shaft is ,.arri<.d .l.nvn son.e .listance
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until what is ('(msiilfrc-d a proniisinji l)o(ly (if tiiira is rncouiitcrcd. and from
this point, (hifts am run alonjr tlic line of tiic deposit, or in tiic case of an un-
usually wide vein, also in a lateral direction.

Wiien the niica within si},'ht lias l)een extracted, another inclined or
vei-tical siiaft is put down from the point reached, and further drifts are
carried alonj; ihe deposit. This method <;ives the workings i' ste|)-Iike
nature, and is the most iiractical manner of mininf!; a deposit of this class,
^ince it enables levels to he run throu<;h the mica zones, and winzes to Im- con-
striK ted if necessary. In a few cases, a veitii'al shaft has hec-ii put down
on a rich mica body and levels run at various depths in both din-ctions from
the shaft. \'ery few of the i)ocket cla>.s of mica deposits have In-en exploiied
by means of underf,Tound workinj;. The develoi)ment of such occurrences
is rendered exceedinj;Iy difficult and often impracticable by the irrej-ular
nature of the mica bodies. Whore it has iM'en attemjjted. the usual procc^lure
is to put down an inclined shaft upon a body of mica, and to extract all the
mineral in sijiht. The shaft is then continued and drifts are run in various
directions in the ho|)e of striking; other ileposits. This system is proceeded
with until no more indications of mica are to be met with. This mode of
workiuft possesses the fjreat disadvanta<;c that it necessarily often leaves the
mine in an excei'dinfjly danjivrous condition, and ren<lers it incapal)le of
redevelopment at a later date without a f;reat expenditure of time and capital.
From the foreRoin-;. it will be perceive<l that the exploitation of pockety
mica dei)osits is j;i'nerally attended with considerable waste, and often results
in their bein<r abandoned as unprofitable after a depth of a few feet has been
reacheil.

POWKH A.\D I!A\D-l)ni.,I.I\G.

The [x-culiar nature of mica an<l the caiv which has to Im- exercised in its

extraction do not iM'rmit of the ra|)id progress jjossible in other mining.
Considerable attention has to 1k> ])aid to the location of drill-holes, which an-
.lot i)lace<l solely with the intention of looseidnn as nuich rock as possible,
but more especially with the oijject of doinj; the least daniajie to the crystals.'
To this end, comparatively few holes are made in the face, and these are, as
a rule, shallow and lightly loaded, excejit where dea.l rock is being removed.
In tiie larger mines, which are ecjuipped with machinery, steam or air-drills
are enii)loyed, but the percentage of such mines is relatively small. Hand
drilling is the general rule, and the rock enclosing the mica is onlv loosened,
being ,Mibse(iiiently taken down with picks. This careful sy.-tein leads t(i

only slow progress lieingmade. init is essential if the mi-a crystals are to Im'

wou in good condition. Iland-drilhng is U-st ix'rformed in the douiile-handed
manner, with two strikers and one turner to each drill. This method is

'.lopted ill all the larger mines, single-handed drilling Ix-iiig only emi)love(l
in the smaller pits. Kmploying I" dr lis and six to sevi'ii jjound ham-
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....•rs. fhr-o nu-n Hhoul.l uveraR... in har.l ..jToxone. alK.ut lo f,.,.t u ,lay off. hours, at a cost of from 30 t.. .3.-, ronts jht foot. Th. .loptl. ..f the hoi"Mom ..xroo.ls 4 f.-.t Who.- .nachino .IrillinR hy .n.-ans of stoam is ol
.v-1. ..".. dnll sho..M avora«.. 4.-. to «0 f.-.. ,.r .lay; with ro„.p„,ss..l aitho avoraK.. ,s sh«htly hi^hor. Tiu> .-ost .M-r foot, whi.-h is somewhat Z'.

r-.uU.„t o„ tho pri,... of f„.., i,. the .listriet. ranges fn„„ 17 to 2.-. een x-rlusive of he wear un.l tear of n.aehinery. I„ the n.ajoritv of the smallernm.es e,npIoy,n« ,naehi„e-,lrillin«. stea.n is use.l. This is due to the "etthat mauy o,K.rators fin.l it ........ssary, i„ a,.y ease, to install small boilers to
oiK-rate pun.ps „, the.r pits. „„! -,. ..„,pi„j. .fun. f.,r .IrillinK. without «oi„Rto the ex|M.nse of ereetinj; a compressor.

*'

The majority of the n.aehine-.lrills u.se.I in the mines visited were of the
lnKersoll-l{antl tyjx'.

BLASri.VCi.

Dynamite eontaininK ;}.-, to 40 per ,rnt nitro-jrlvorine is the mo.stemnmonly used explosive. an,l costs from 10 to 18 cents a poun.l. In a f.-w
of th<. nunes. patent l,lasti„K powders a.-e emploved, hut these are
('.xceptioas.

Firing is ,K>rformed both l,y fuse and battery, both methods often bein-'
employed on the same mine, according to which svstem offei-s the greatest
advantages i„ individual instances. Where it is re<,uire.l to move dead rock
battery hrins is generally u.scl. the purpose Ix-ingto .^hatter the rock as much
as p«.ss.ble, whereas when lightl; loaded holes have to be explode.l in the
vicm.ty of valuable mineral, fu.se firing is the usuallv adoptetl nu-thod since
It ,XM-mits of the different charges Ix-ing explode.l in succession. This'ten.ls
t.) prevent fracturing and .lamag.> of the mica crv.stals-a verv important
consideration.

' '

The co.st of bla.sting with .l%7iamite in hard pvroxenite an.l in lar^e drifts
IS given as approximately from o t.. 7 cents per ton of rock brok.M.
In ..pen quarry work, the .-o.st is less a nd.^hould not exc(>e.l 4 cents per ton
Pyr.)xenito. although normally a relativelv soft rock. In-ing coarsely-cry-tal-
hne and easily fractured, is yet subject to considerable variations .,f"c„ni-
position and character, an.l is, in some ca.ses, ex.-eedingly hard. This is
especially the case where the dykes c.mtain acid zones or "bouldc " These
zones ai-e often ompose.l mainly of quartz and feldspar in varving propor-
tions, while in some in.stances, .,uartz is .so prevalent through the mass of the
rock, as to ren.ler han.l-.lrilling exceedingly slow work. The.se acid zones
sel.tom carry mica an.l are only removed when absolutelv necessary. On
the other Land, the mica not infre(|uently .)ccurs associated with consider-
able bodies of phosphate an.l progress is then materially accelerated.
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REMOVAL OK DKBRIS.

The next o|)Prnti()n. iiflcr liliistinR, is tlu> ri-iiioviil of tlic lnoki-ii rock
from the pit to tho (lump,nii(l simultiiiu'ously.thi' collection of the mica sheets
ami crystals.

Ill the ciise of an open (|iiarry, wiiosi- floor is on a level with the surface
r>f the (hnnp, the dein-is is jjenerally loaded on small dumpiri« cars. These
either run on a tramway, or, more usually, in the smaller mines, are of the
nature of an ordinary wheelharrow. They are filled with rock or mineral
and an' run to the dumps or col)l)in>{-she(l. In some mines, hand-harrows
are used to collect the mica. The.se ai-e nothing: more than an ordinary hox,
to which are fastened two pieces of wood to form handles, after the manner
of a stretcher. The.se carriers, of course, re(|uire two men to move them and
are only emjjloyed where it is neither practicahle to erect a derrick nor pos-
sible' to Iniild a tramway. Loo.se rock i ;:enei'ally brought down hy means
of hammers and wed-jes, and .sometimes with picks. Ordinary shovels or
forks are ii.sed to remove the smaller delivis, and the mica is collected l.y hand
as the work jjroceeds.

IIOISTISa Al'IT.I.WCKS

In the more usual cases, where siiallow or deep ])its hav. ,.een sunk
vertically upon a mica deposit, some means of hoistinjj the rock have to he
ado])ted. These include hand-winches, hoom-derricks operated hy horse-
whim or more often direct traction, .steam-hoists oiM'ratin-; lioom-derricks,
and cahh'-lioists. Only one instance of the latter type was seen, this U-inK
in use on a \t\r>n' open i)it in the (Quebec area. The most f;''iit'ial method
employed is the hoom-derrick, worked either by hor.se-jwwer or steam hoist,

the former iM-inf? the more usual. .\ boom-derrick posses.ses the merit of
ixMiifr simply and cheaply erected and can be readily moved from one spot
to atiothtr. The smaller and cheai)er types are usually <'onstructed from
nniKh lumlK-r felled near the mine, while the larjjer and more elaborate der-
ricks are composed of selected, heavy scpiared timber. The workinj;; radius
of a boom-derrick seldom exceeds .")() feet and its oj)erations are necessarily
circumscrilx'd by the supports of the mast. The buckets used in connexion
with the derricks are usually of woctd, iM>in>i often formed from oil casks, and
have a capacity of about half a ton. Wire cable havinjj a diameter of from

i" to 1", is employed for hoistinjf. The whims used consist of wooden
drums, 5 to S feet in diameter, and worked by horse-power. More
often, direct tracti(m is employed, the horse puUinfr in a .straijrht line away
from the pit. In the deeper pits, steam-hoists are u.sed to oix'rate the der-
ricks, which are sometimes of a lar>;e and massive ty|X'. In a few of the
larger mines direct haulasre from a [>ullev-frame takes the ])luce of derrick.-!,
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point. Tills lii.k is rniwd by n fonl (0, mxl tlropix-d over the linoiv at tiic

up|MT «'ii(l of the carriiT iM-fori" iluinpinR, Ix'injf suhw-qufiilly raised to allow

its return down the cable.

When II third ro|M' is provided for the raisinn and low; rinjr of the carrier

alonn tlu' I'able, the stops (c) and (e) may Im' di.-t|M<ns4'd with. This third

ro|M', or fall-roiM" as it is calli'd, is then wound in at the same s|M'i'd as tiie

hoist-ro|K', after the lo:id has Ix'en lifted. FIk- 2 shows the ordinary ty|K'

of carrier employed with cable-hoists.

v^

I'm. 'J. Ciirricr for cal

Fiu. 3.—HoLst tray.

lioi<tiii|;.

In place of iion or wooden

liuckets, shallow iron oi woodiMi

trays an- sometimes \ised for

hoistinji. These na-asure sona'

;{'-()" X _»'-»;". and are 1 foot hi-h,

having; one end o|M'n. and the two

sides rounded off so as to furm a

sort of scoop. Such trays aif

suspended on three chains, the

two siile supports U'infi; fixed,

while the third, or front chain,

can Ik- indiitched for dum|>in<;

purposes. Fii;. 'A shows such a

hoist tray.

The sti'am-hoists employed

aiv of both one and two cylinder

type, and are nearly always small,

since no jjreat depths are ri'ach-

ed in the workings and it is

.-ieldom re(iuire<l to raise any

fireat (|uantity of material. From

the hoist buckets, the waste

nuiterial is emptied into the

dump cars, or in the ca.se of

Iwoin-derricks, is swuny; direct)''

on to the dumps.
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.-.ally Hit,,,.,..., rio./,.; :';;!', ;::'"'••.'•'"• /'"• <•< !..« ^ „."

COST OK Mrxi.vcj.

" > '
""'-•"".";.i;:':'i::'::,;;:;.:t;::s:'"'

m f,« .„,, „„. ,ii;;;'„!:':.,!:.'''
["'

»;'"r'
"' ''<«' «-.- ( m ,„

Steam .liillci-s

- H('1|KTS

i .Muckers

- Miiehiiiists

2 Drill b„ys.

-' Hiieket men
I Mlii.'ksiiiith ud.l heljx'r

I Man and li.)r.se

1 I'oi'eniaii

»\iianii,e aii.l hlastinK material
Fuel

( )t her n.ateiMalaii.l supplies '.

T.,tal •'xpense.s ])er dieiu . ,..,_ ,..
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"An nvi'rikjp'of Kixty fdiisof rock wu* liiii!<fi'<l iliiily. wliili- tlic output cif

tinimli friiniiUMl iniru wiis (MMI |m>uii<1^, i-uttiiiK from I'X^J'ui). Tlic iliiily

waUf'i* |mi<l for (•ol)l>iii){ avoriiKi-il SIO, no tliuf ihr total iluily cNiM'tnli-

turi' at till' mine wun *I7.(1.'», or ^l.'iS.s;* [n-r ton, to wliirh must Im- aiMi-il

(ti'iicnil Inisitii'SH I'XiM'iifM'!* such us maiia).i'iin'iit. insuninci', oinci', I'tc.

amounting in the pitvuMit cast' to approximately '<|.'i() |M'r inontli, or, cul-

ciilati'd on a monthly proiliiction of si'vcn ami a half totis, S'JO {mt ton.

"Oh'' ion of thiimli-trimincd mica of sizes from I" to 7" tspwanls, was,

therefore, proiluceil at an avenijp' cost of h-ss than ?«l7it. This sum, how-
"ver, (l(K's not include pros|>ectinK and explorinc work, which in tiearly all

. ..ses is carried on simultaneously with the deep mining;."

rvrTons i(Kr,i'i,.vnNa thk Kxi'i.orrATiov of dkimwits.

The valui- of ti mica ile|M)sit is thus de|M'ndent on several factors which

must Ik- taken into consideration .'hen estiTuatc-s are to In- fomu'il rej;iirdin){

the practicaliility of its successful exploitation. In .somi' cases, larip' amounts
of hiKii-Ki'<>d<> phosphate can Ik- won sinniltaneously with the mica, and this

naturally iiu-ii-ascM the value of the mini-. .\t some mines, indei-d, which

produce only a low urade of !nica, the phosphate won enables the mine to \h'

k.'pt working, and these shoul'' moi-e properly Ik- terme(l phosphate mines.

As a rule, oix-rators confiiu" tliemsi'lves to tlu' production of either mica or

phosphate, the les^ aliundant mineral Ikmuk saved as a l>y-product. In a

few cases, however, eipial attention is paid to l)oth minerals, atid when ImmHcs

of phosphate carryinn little or no mica are encountei-ed, thes<' are followed

and extracted. As already observed, the main factor determining the value

of a mica occuri-ence is not so much the (juuntity of the miiu'ral pres»>nt, us

its (juuli'iy or ktikI'"- Many deposit.-t have U'en ahandoned owinn to the

crushel nature of \\u\ mica encountered. The value of mica sheet^ wa?

formerly, and is yet to a larp' exti-nt, proj^ortionul to their size. This is

true hoth of amlHM- mica and white mica, or nuiscovite, though in the ca.se

of the latter, when the mineral is to find employment in stoves, etc., size is

an essential consideration. Inclusions of forei^ii mineral substance, impaititi};

to the sheets a mottled and spotted a])|«'arance, often detract jjn'atly from

the market value of muscovite. In the ca.se of phlo^opite, or amlx'r mica,

the advent of mica-plate has rendered possible the utilization of larjie quanti-

ties of small and fornu-rly discarded material. .Mines which produce a larjie

jx'rcentajje of small crystals can to-day Iw profitably worked, whereas, in the

early days of the industry, such deposits weii' often abandoiu'il as worthless.

This new u.se for the smaller j;i-ades of mica has resultetl in the recovery fnun

the dumps, both of old mica and phosphate mines, of larjje (piantities of valu-

able mineral, and few such dumos now exi.st which have not Ik-cu worked
over at .some time or another for the mica they contained. Some operators,

indeed, have found it more |)rofitid)le to secure and exploit old mine dumps,
than to venture upon the devetopna-nt of lu'w deposits. The value of "amlH'r"



mini .I..,«.,mN ...MM.wl.uf ,.,K.n if I..„r, this v»ryi„K fr..,„ „|,„„Ht l,|„,.k wl,..,.
t»M. mihi.ral n,.|.r..«rl,.-. a l.intif in ,.„M.,H,.iii„„. ,„ |i„|„ ,,.||nw H..t|, ,.vtn-m..H ..r,. n.tf«r.i...| with .h.fnv.M.r l.y th. trn.i.., ,„..f..„.„n. iH-i..^ ,'s,m'n.,'\
forth.. ......iM.iu

, Mm.,lvari.-ti.....,r«hnt is kunysu n. -.\W,.r-n,u\>,-r ,uu-n
t n.H K,H.,„.. ,..„„„mM.h,.« th.. hiKh..H, ,,ri,...«. I„ .pi„. „, „„. „.|,,,,„ .,f

.
'

[>'"<". 'M • ... iMnhhnK u,. of whirh ,Mi..,. of th- s,.u.ll..., ,1,.. ,,.„ I,. .,,,,,„„.,;

MIH-rtM Ot the lollKWIIlK "illll<.|II«i(ll|-<:

1" X I"

r X :r

r X r
•T X :.-

r X tr

"i" X S" anil over.

< .r.Hln.jr anonu.K <o .olnur i. also pnuiis...!. an.! ship.nrnt. of a unifor.n
sha. .. of nM..a aiv aiwav. ,nor,. ....ilv .lis,.,.. ,f ,|,a„ n,i.,..I ,.„,.,.,.|s. ....ntain-

ti... of nnra. an.l .t is not infn..,u..ntly fonn.l that tho m'Htals f.o.n tu.. pits
.hstant only a l.-vv f..,.t f,„n. on., anoth.-r, vary wi.Hy in th.-i,. ,.„|„„,. ami s .lit^
tniK' i|ualiti<'s, '

It iH.limrult t.M|,awnnyav..raK....f th.- |H.r.rnta«..H of th..,li(T,.„,,t Kra.l..Mof Mn,.a ,,r.Mlu.....l l.y a ,nin... n..,...s.ary to v.,Ml,.r it a paving pn.position
N.tn.. .l,.,K.s,ts pro,h.n. ahnost ..,:ti,..|y s.nall .siH...ts, an.l oth.-rs. an ..x,' .pti.mal
|H.r....ntaK,. of ar«..; l.nt th,- proportion is nsualiys.. varial tsto n-n.l.-r anv
att..inpt at taiailation of littl.' valu...

!1 nu.yjH.w..v..r, N. hrou.lly stut...l that
,

taking an a v..ra«,. of t i... vari.,us
nim.-s thronwhout th,- country, th.- main |H.r....ntaK.. vi.-l I |,v th,- nm of
imn...- IS „f « I" X :{" pa.l.-. .\„w that a ,l.-n.an.l for th.- 1" X 1"

siz.- has
H(.rnnK ..|. tins jrra.l.. forms a,. in,,K.,la,.t jH.rtion of th.. pnuhnrfion of manv
>.nm.s, an.ht may U. roughly ..stin,at..,l that of th.. total ontpnt ..f th.. gvnv-rahty of nnn.-s

, 1„.
.

-„) jn-r r,:,t ;. of l" x I" «r,wl.-. •.':. ,„.,• ,..,,t of l" x '-
•m.l .1-., ,H.r,...nt of I' x .l"an.l ov.-r. Th.- .iina-nsions of th.. K.a.l.-s of nun.
K.v..n«l,,.v..r..f..rt,,th,...l..an...lan.lthun,lMrinnn...l,nat..rial,whi..|.isnsMallv
split into p at..s np to i" in lhi..kn..ss. Th.- si«. of th.- nvstals as tak..n Iron,
hi- mnu- oft,-n ^iv-s l.ut a rou«l. i-l.-a of th.- ultimat.. siz.'- of th.. ,.l.-am..l ami

trimm.-, sluM-ts. Son,,- ..ystals yi..|,l ..I.,,,- n.ts almost to th.-ir ,.,l^..s, ami
an- iM.t httl.. tronhl,-.! with in,.lusions, whi.-h impair th.-ir splitting ..nalitv
Oth.-rs. ,,n th.. contrary, may Ik. of lar«.- siz,- in th,- rou«h, l.ut prov,- up.;n
(.leaniUK to yu'ld ,.nly th.. sn.all.T ^ra.li.s of n.i.a.

A .1,-an-spliiiinK mh-a is naturally a somr.. of .•onshU-rahl,- savins in
w«K,.s as far l,.ss tin... is r<-.,uir,-.l l.y th.- ,.ull..rs to split an.l trim th.- sh,.,-ts

Apart from th,- ,,uality ami {tra.l,- of tIu- niL-a pro,lu.,-.l l.v a min,- th,-
quantity of ,nm,-ral pr,.s,.nt in tlu- ro..k is naturally an important Vonsi, K-ration
Kov,.rmnK su,-,.,.ssful wrkin^. H.-r... a^^ain, th.. ,K.r,.,-„taK<. n.-c.-ssarv t„
r,-tul,-r tlu- n.,n,- a profitable undortakinK. is subji-.-t to th,- in,livi,Uuil" .nd
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I.M-ul f.-utun'H of th.' .U.|xwit in qui-Mioi.. ()|>.>h .|u.irri.-M <-iiii U- ..|)..rut...l ,,t

rofmHliTiihly Uk ..x,K-nH.. thiin .l....|, |)iiM; l.iit in IhuI, ni^cK, H xfni.ti..n
of till- mini invi.lvi's tlw n'luovnl of rrliitivi ly larK.- •|uiintiti<-^ of rock. (Hh
vIoiihIv, uIho. in till- .•urn- of a niinr pro.liirinK Hinall-Mi/.i>.| anil low-prirr.l mica
the <|nantity will haw to Ik- .•onsi.lrral.ly in cx.-.-h^ of that r.'.|uiii'.| in a mini'
yicl.linK u hittli |>«-rr..nta»P' of Iarj{i- Hhfcts. Scint that a Kni.ic of |" x "
only n'aliws aln.ut half the pric ol.tain.-.l l.y I" xr Mhcm, the .,mintit'y
n'.|uih'<l in th<' form.T nm- woul.l hav<- to N- .loiil.lc that of th,. latter, ir-
n-H|HTtivc of th<> I'xfra lont rntailcj in .-h'aninK an. I irinimiiiK th.- laiK.r
i|uantity.

(i.-n.-rallv .-|K'ukinu. '"> the cas.. of a mil f th.- u.^ual cia.ss. where no
exceptional .li(fic.iltie.s are encountere.l ami no ^n-at .leptli i.s ri'ache.l in the
workini's.an average production of L»:. ihmui.I.'^ of tntni 1 mica of a I" x -'"

Kra.le ,K.r .liem for ea<h man employ..,! in the mine, shoiil.l . ..al.l.- ..|H'rati.>ns
to U- pr..fital)ly .•.xi.hicted. In the ca.s.- of .le.-p ..r .•xceptionallv w.'t mim>H,
the proiliicti.in in ri'(|uiir(l t.i Im' rather liiKher.

The current market valiieH of th.' various .-ize.* of amlNM- mica are as
folL.ws: the lo'ver pri.-es .pioted repivs.-ntii.K th.' figure.-, pai.l forth.' .larker
and mferior .pialities. and th.' hijth.'r pri.'cs th...-.- ..I.tain.'.l l.v th.' U'tt.'r-
elass (*lu'.'ts, or what is known as "silver-amlH'r" mi.'a :

r X r ;ij-:i cents |)er 111.

r X 2" 7-i(»

I" X ;r II •_>(»

•-'" X ••{"
i(» »:.

2" X r ()()-(),)

;i" X .."

I" X f«"

.")" X N"

over .'»" X N"

7.*)-Vi .'cnis |H'r ll>.

•^I (M) Si
I

•_>.-,

SI •>(» iSI -.")

*2 IN>

.MthoUKh senerally n-wirde.l as n..t ..... suite.l to th.' uses to which phlo"..-
IMte nuca is put

.
muscovite y.'i ,K,s.s,.s,ses a mark.'t value little low.'r than that

of an>U'r mi.'a. The ,,uality of the sh.'.'ts is more lial.l.' to Ik- impair.'.l
l.y iron .stams than is usual with phlotfopit.'. I.ut th.- hi^h.-r p'ad.'s of whit.-
nuca, that is. the clear and .'ol.mrless she.'ts, hav.'. at the pn'sent time a vahu'
approximately ..,,ual to that .piotcl aln.ve for the lower Kra.l.'s of amU'r mi.'a.

Th." mining of mu.scovite .leposits pro.liicinji 1" X :*" .sh.'.'ts and under
as their stai.le output is pra.'ti.'ally out of th.- .|uesti<,n in Cana.la. owin^' to
th.' hiKh scale of waK.'s.th..uv:h such ,.i/..'s .'an U- profital.lv min.'.l in India
and ..ther Ka.stern count ri.-s where lal.,.ur is cheap. Th.'' ' ...st .|ualiti.'s of
nuLScovito may ol.tain still hi^rhcr pri.rs for us., in th v.' and similar in-
<lu.stries. the values .pioteil reprcM-ntinj; tlu' pri.'.- paid l.v manufacturer.^
of nuca hoanl, etc.

imA
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CHAPTER II.

STATUS OF Tin-: MICA IXDISTRY.

The World's Supply and Production of Mica.

At tlic ])r('sctit lime Iiidiii. the United Stiitcs. and ("anada constitiil Iw

tiiici' piiiicipal mica- prodiu'ltiK ''<""• ri''" of tiu' world, the two foriiuM'siipi ,iM<.

tiic nnis"(ivitc,aii<ltlii'Iatt('rtli('plilo<;o])it(>orainli(M--nii<'a. Tiicfifiufi'srci tiiu;

to till' annual output of tiicsc countries, as well as to that of tiie various i ^ .
:•

l)roduceis. ai'c usually availalilc in '.aliu's and not in tonnajre. .Vs the dif-

ference in value of niuscovite and pliIoj;o|)ite per unit is eoiisideralile, nnd as,

further, wide variations of value exist hetween the different firades and

(|iialities of aiiiher mica, the fijiures jiiven in the various tai)les canniiot he

used to ol)tain correct estimates of the tonuajie raised in the individual

countricf. As also, in the ca.se of Canada, at least, no assistance is atTord<'(l

hy Icfiislature to compel true and ai'curale I'i'tiirns of produ''tion from oper-

ators, .hippers. etc., the li<;ures supplied are necessaii'y o|M'n to criticism,

and in many ca.ses are only ai)|)roximaii"ly correct. Thus, it may Ix'

remarked that the total annual exports are fre(|uently considerably in excess

of ihe total annual production. This, ihoujih in some measure due to the

fad thai a larjie |M'rcentaf;e of the exported materia' has U'en manulactureil

into articles of commerce, niica-lH)ard, etc., is also caused hy the fact that

])iiiilucers frequently accumulate larjie .slocks of mica, which they hold for

considi>ral)le jwriods. Helunis of this mica may l)e either furnished in the

year it is mini'il.or ajtain in the year in which it is shipped from the mine, a

consideraMe perioil sometimes elapsinji; hetween the two dates. In the meaii-

tinii', the mine is closed down. It can Ik- readily (n'rceived that in tlie case

of laifie siocks of mica, ])roduction returns of which are fiirnisheil diirinj; a

])eriod of milling activity and ex|)oit returns at a time when the mines are

to a larjic extent idle, apparent anomalies may easily appear,

.V further .source of confusion lies in the fact already mentioned, that

all returns of mica production and expoil, no matter what the jirade and

respective value of the mineral, are lumped tof^ether under the comprehensive

headinj: of " mica." Thus, the fifturi's relatiiifi to the ])rodiiction of one mine

may refer to cleaned and trimmeil mica, while another producer may ship

th.e niineial in a roudi-i'ohlK'd state, any estimate of the value of the latter

iK'inft naturally only nominal. Until some means are devi.sed of ohtainiiiK

fuller and more s|x>cifir returns from both producers and shipiiers, of tonnajji"

and value of the mica handled, the fifjures furnished can Im' re»arded only

as a partial index of the actual .status of the iiiica indu.stry.
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H.M.xportati.m ,„av still furllicr scrv to nviitc (.m,..si,„i. T1..H in
fho cas.- ot Canada, cmsidcrahlc .|iiantiti..s of mica a.v .-xportcl to tl.c
I nit.MJ States for iv-shipnicnt to Cvat Hritain. an.l thcs,. exports not in-
fn'<|u.Mitly fijiMiv twice over in the returns of the comitries concerne.l. The
statistics also of the va^ou^ om.-ial returns are sel.jon, foun-l to a-ree in
.ietail wh..n coM,pare.l. I'or instance, the fi^rures oi.tainecl from the lieport
of rra.le an.l Xavi-ation of the exports of Canadian mica to (Ireat Mritain
for the year I'KM) are fonn.l to I.e 8l.'l.;}l(l: whil.. in the Mritish MoanI of
Trade returns, the imports of Cana.lian mii^a intoCreat Mritain for the same
[••nod, an> -ivn as s:i().7l!,, a discr-'paiwy of s,i.,:{;{. This niav, however
l.e .lue to the tact that in ihe one case the liuiivs relate to the fiscal year
mid m tli<. other to the calendar y.-ar. For the imrposes of this ivpoit' the
fijrures ,,,ioted are. as far as possihle. compiled from sialements issue.l i,v
the |)roduciiiir countiv.

I'p to the present time the output of the Canadian and American mines
'•oupled wiih a .onsideial,!.' amount ofimporte,! Indian mica, has heen aniplv
silliicient to supply the needs of the consuni..rs in Canada and the fnited
States, and at tlu- present time l.n-e slo,.ks of mica are held at various points
liy the dilTerenf operators of mines.

Hn-iish and Continenial consumers are mostiv suppiicl l.v the Indian
Mimes, comparalivly little aniher mica hein- imporied from across the
Atlantic. The lai-e nunil.<.r of mines at present i.lle in boll, Canada and
the I nited States as the result of an ovei-suppiv of ,, dnrins: the past
tow y.ars. must lea.l to the disposal in the near future of ,he accumulated
stocks, unless the owiuM's .,f i he same determine to liol.l for a price hi-lier
than that obtainal.le l,y imported In.han mica. The latter l.,.in- che.ai)er
than the aniher variety, and e.,ually suital.le for the manufactuiv of micanite
It .seems prol.able that the produci of ,h.- Indian miiu's i> lik.'lv to Kraduallv
luvad,. the Canadian an.l .\nieri.-an markets, to th." s..rious .l.-triment ..f theam .er-minmjr in.l.istry in tli.' form..r .•..untiy. Tlw pn.l.l.mi is a seri..us .„,.'
an, whether the Cana.lian mineral .-an hop.. ,., ..omp,.t,. with that pro.lu.'e.i
'" •'"''='=""'"' ""»> n.un,ri..s where ch..ap lab.mr an.l natural .•.m.litions
'•'>"'I'H..- t., r..,lu.v mat..rially the n.s, of the niark.nable pro.lu.-t is a point
"P^'-i i.. ..onsulerabl.. d.mbt. If the In.lian s.u.r.-e of .suppiv pn.v.-s t., 1h'
'•ai.ai.l.. ..fsupplymsthe w..rl.rs niark.'ts. an.l if an .M-ani..-.! attempt be ma.le
t.. establish an export tra.le t.. Cana.la an.l th,. riiil...l Slates, it seems prob-
able that the Cana.han amb:.r-nii,.a niinin- imlustrv is fat.-.l t.. -,. th.' sameway as th.. phosphat.. in.his.ry, which was pra,.ti..,liv .lestrove.l bv the om-
I)''titi..ii of the South.'in Stat.'s some tw.Mitv v.-ars a-..

U)\l).)\ M.VttKKT.

Acordinj; to iuformati.Hi furnished to the '• Mineral In.lu.st I'v. the mica
...arket m I'MO was fairly active. The year cl.,.se.l with limited st.,cks o'f
I'lock mi,.a. Supplies were .Irawn alnu.st entirely from the pre.si.lenci.-s of
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Cilcutlii an.l Madras, alth, ukH Afrira. Canada. South Amcrini. arulJapan
each (•r)ti1nl)utp<l shipniciits of varying inipoitaaco.

Shipments of l,l„ck from Caloutta wen' somowhat limited and prices
remamod at a steady level. Ouinft to local complications, several itnportant
sources of supply at .Madras were close.l, resulting in a .-carcitv with consid-
erai)ly increased rates for all medium and lar>re sizes.

Demand fo^' splittinss, especially the well-jjrepared Riades, was satis-
factory, and prices imjjroved all round. Stocks in J.ondon at the close of
the year were very low.

.V few fresh supplies of .\fricati and .Japanese amher mica constituted
the chief feature for 1!)1(): the former realized fairlv satisfactory prices hut
the (luality of the li>' -r was poor.
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CANADA.

A Klarii'i- at the ilianriim "ii pa^'c •_>-' will sliow that the valiU's of tlic

iimiual mica pnxliictiim of ("anada and the I'liitcil States (iuiiiiK the jiast

fiftrcii years have more or less kept pace with one another. The amount of

mica raised in Canada has, in almost I'very case, Ix'eii very consideniltly less

than that raised across the Itorder, Imt its viihie has for the jfreater part of

the period in question exceeded that of thi' Amerii'an mica. The hitter consists

almost entirely of muscovite or white mica, wliil<- the Canadian produc-
tion is almost alto;;ether andx-r mica. The world, indeed, has. until i-om-

paratively recently, deix'iided entirely for its supply of amU'r micti upon the
Canadian di'i>osits, which were the otdy commercially valuahle occurrences
of the ininerid known to exist. Increasiti); atnoimts of amU-r mica are,

however, at the i>resent time I n-in;: derived from Ceylon, South .Vfrica, and
So.ith .\merica. The jx-culiar and uncertain nature of the phlo>;opite

de|)osits renders it difficult to ha/.tird tin opinion upon the reserves of tlu

mineral exi.stinn in the country at the present time. Few deposits hav(
Ix !'n exploited to a <lepth of over 2()l> feet, hut in ca.ses when' this or a greater

(iep.h htis iM-en reached, indications of a continuimce of tiie mica in depth
have usindly iK'en found favourahle.

In the deeper phosphate mines, such as the Hijrh Hock. North Star,

Kmeiald, ami other mines in the townships of Huckinfjham and I'ortland, in

the Province of (^ueltcc, larjie (luantities of phosphates a.ssociated with mica
are said to htive heen still in sijjht when the nunes were closed down owinj;

to the low price ohtainahle for the former ininend. In certain mica mines,

work has In'en alwndoned, owitiK to a narrowinjj of the deposits in depth, hut
as this is a feature just sis frecpiently met with within a short distance of the
surface, it cannot 1m' said to prove a k»'"<'''ii1 tendency of the ])hosphate and
mica to (lisa])|K>ar in d(>pth. It is characteristic of the occurrences, that

j)ockety accumulations of both associated minerals jM-ter out without wani-
iiijr, and just as sud<leidy reappetir after many feet of Imrn-:. rock have Ix'en

pa.s.sed through. Owinf; to this uncertainty always attendant upon the

mining of mica, it can in no ca.se he said to have been proved that the
mineral is non-existent at jrreater depths. So many deposits have iKon
exploited in a small way, then ahandoned, and .-uljsequently profitably re-

developed, that it would be not oidy difficult, but even rash to a.sseit, in any
particular instance, that the deposit in ((uestion was e.xhausted. The demand
for the mineral has always Ix'en subject to considerable fluctuations and it is

this factor which has fie(|uently jjroved the cause of the closinjr down of

deposits of con.siderable value. The [)otential market vah'e of mica plays an
important role in this closing down and re-opeidnf; of the deposits. Owners,
having an eye to ultimate, higher prices. fre(|uently do.se down their mines
for consitlerable jK'riods, preferring to wiiit for more favourable narket con-
ditions before exiraciing tlieir reserves, although mining might Ije carried on
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at .1 fair piotit at .urn'til piirrs. (hh.Ts ,„ntiini.' ..rx'rati.m^, Imt Mt..n' th.-
Miwu pn..luml. offMifor lonKprri.,,!.., pivfcrrinK t ^' tl..- inf,.r.-st ..„ th.-ir
..utlay ..r in.nmK. that, to m..|| at a pri.r ul.i.l, th..y .•..nHi.l.T Iow.t that, that
whicl! they may i-vcntiially nlitaiii.

Such tactics tc.Hl to confuw' an.l olH.-iirc the n-al status of the i,„histiv
.•s|H-nally as mine own.-rs ar. s,- i.,„,„,i ,„ ,,i„,|„H,. ,|„.ir true reasons
for c osniK .low... Kven th.- h..«er pro.h.cers off,, con.h.ct o|M.|-.itions in a
.icsuito.y manner, workinu ami closi„K ,lou„ their i..im«>. at ii.torvalK accor.l-
ins to the amount of n.i.u'ial they have on h.m.l. The extent of the ."hstril.u-
tion of the imca-UmiinK ...cks thi-ou>ch..ut ah.iost tl ntiir .eKJ,,,, ,.on..
priMMl U-t^veen the (mtineau an.l I.i.-.vre .•Jvers in the I'r..vince of ()u..|h.c
UI..I also in the I'e.lh-Sy.lenhan. a.ea in the Pr..vince of Ontario is su.'h -is
to well justify one in ..ssun.injt the existence of us valual.le, unexpl.,i,e.|
lK..lres of the min< i-al in thes.- .listri.^ts. ,is have alrea.lv In-en .lisch.s,..l in the
tnm.-s. It IS h.jrhly jm.l.al.le ihat m.my of the small [x.ckets of n.i.^a whi.'h
ha v.- Ih'.... xv<.rke.l l.y me.ms of surface pits to a .lepth of a few feet an.l tluM.
"t'm,.lone.l. .uv p..i1ions of far larger .le,H,sits ,.xistin« at inc.,nsi.l,.ral.le
<l<'pths. In.t sepa.'ate.l fr.,n. tl... surfa.'c p.,ck..ts l.v l,o,lies ..f lmr.'en ...ck
M.u.y .-.uch pits ai<- situat.-.l u,Hm .lep.,sits which ...av alwavs p|..,ve too low-
pa.l<- to piove piotital.le, l.ut it is e.,ually pr..l.al.l.' t'hat manv of th.' surfac.-
pock.'l:. which have U-en worke.l. are onlv the ..ufi-ops of' lar^'.- .l.rpei-
s..ate.l .leposits. Thus. ih,. conclusion reache.l fr.un .u. exan.inati.... of
pi'a.'ti.'ally the whole of the aniln-r mi.a .leiM.sits, whi.O. hav." up t.. the
IHOcnt iH-en exploite.l. i that Canada still contains verv lar-.- ivs,-v<.s of
the mineral, an.l that .mly a sy.sten.atic .l.>vel.,pment .,f the ,lep,,.sits l,y |arw>
oix-rators is necessary to |)i-ove their extent lui.l value.

In 1S!H». samples of amln'r mica from the Wallin^'fonl. Lake (Jirar.l
Xavasour. an.l Hlackla.in mines, all situate.l in the (iueU'.. central mica
n-Kum. weiv suhmitK-.l for examination to Pn.fessor Dun.^tan. of the ImiK-rial
Institute, Lon.lon. ami w.-re very favouial- imente.l on hy him '

The oi)inions .,f the luiRlish .lealers an.l l.rok<-rs, which were ol.taine.l
at the same t.n.e ifKar.ling the prosix-cts of an I'l.^rlish market for ("ana.lian
mica, were that the mi.-a would meet with a rea.lv sale provi.le.l that ship-
nu.nts were kept up to the stan.lar.l .,f the .samples sul.mitted which weiv
she.-ts of larfie size. The size of mica plates would seem to 1h> an important
consi.lei-at.on with VAinUsh buyers, probably l)ecai.se c.msumers in En^rhmd
pivferto usethe plates in their natural condition and not to build up small
pi''ces into imcanite, or mica Imard.

PKomCTIO.V AND Kxi'OIMS.

Subjoined are tables showing the production an.l exports of Cana.liti
mica since the inception of the indu.stry.

' ,S« Ann. H<-j). Cfol. S.irv., Can., .\I!I, V.mi), pp. ,S-lit A.

Ill
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TAur.i; III.

Annual Production of Mica in Canada During the Period 1886 to 1910.

VhIiii-. Yi'sr. \alil.' Yi Viiliii

J
t (i

""

s
iHSti '.1).(NM IHK.^ «:.'.IHIIt mw mil, 777
1HH7 -Mt.HKl IH'.NI nil .IKMI iiiii.'i I7H, •.'M.'i

INSK :«»,.'i»7 lsit7 7li .OIN) I'llNl :tii:». f)i;<

INM1) •.'H,7IH IHKS lis .H7:. KM 17 Ml. .'ilMI

IMIM) «S.tl7» IS!M) iii:i .(N)!l It IDS i:ui. H7I
IH<)| 7i,:.i(i MMttI ll'Hl .o;ii) nMCI 1 17, 7s'.>

1H1C.» l(M.7»:. IttDI ttiii .IMMI Ittlll lt:i. II It!

= IM):< 7:).7ii» \W\'i in.-. JMII

i

ISIM 4:),.-)Hi lOIKI 177 . s.'(7

2

The foil) >\viti;{ taltli- k'i Vl'rt the ( '\|H)ltH of ("iiiiudliaii riilca siiici' 1SS7,

TAMI.K IV.

Exports of Canadian Mica During the Period 1887 to 1910.

Vcur. \'iilu<'. Vulw. Year, N'liliie.

s S $
l.S,S7 H,4S(I |H9.> 4M..V2.-) i!iii:< I'.Ni.O'.'ll
IHHX 2:\,m:\ IHW. 47,7.-)<l l!KM ms.4s2
IHMll :<ii..vt7 *H<I7 ll!l,l<l| lllll.-) 1711 1149
IHIIII 'i'.'.4llH s Il(l,.">ll7 ItllN) .>sl ,<l|9
ISdl :i7,.v.i<i !m 1.);{,( III'.' 111 7 \li.\li
IHlfJ m,:M2 itiiiii I4ti.7.-)ll I'll IS liiH.K;<9
1893 7(1. (Wl Mtlll l.VJ.).>.{ nil 111 •-'."Hi.SIU
\m\ ;{!j.!>7i HKI2 ;«ii.,sii> mill :j;{i,9i«

The appiiivnt (liscrcpancics cxliilMted liy iho figures in ihc above tables
are eaused by the fact that the mica exported is mainly eomposed of trir -led

uikI hijih-jinide mineral, and is, in pai-t, al.so already manufactured into plate,
etc.

The United States consumes the larfjest share of the mica exported, the
bulk iM'injt shii)])ed to the \Vestin<;house and (ieneral Electric Companies of
Pittsburgh and Schenectady. \ portion of the exports to the I'nited States
is, however, re-shipjx'd to iMU-opean con^umers. .Next in order comes (;reat

Britain, and the remainder is taken mainly by (lermuny, France, and
Ht'ljlium.

Table V show.s the exports of Canadian mica liy countries since l()f)(i.

The figures arc compiled from the monthly statements of Trade and
Navigation.





AlthoiiKh ill till" past, Caiiiiiliaii (.ntilmi-rH liiivc, fur ilir iii.wt part, Utii
niiitfiit to <lis|M»sc i.f thi'ir mica to rtiitnl Statiw n.iiMuiiiiTK, Nliipiiii'iit-4 mi-
iiiiw alw) iH'iriK iiiini"' I" tlii' IliiKJisli iiiaikft.

Whilr appiTci.it iiiK ilic iiii(|iii'stiiiiii'i| su|MTi(irit y of Catiailiiiii miiiUt
tiiica for electrical piiriM.Ms, Hnjilijili aii.l Coiitini'iiial iiuimifactiirers never-
tlM'leHH Ktill procure the yn'aler part of I he mica which (h,.y re.|uire fioiil

Iiiilia.

The Imhaii lin.ii is, of course, coiisiileraMy cheii|M'r thiiii the Caiiailiaii,

iiilt the true reason for the preference woiihl s«'em to lie more witii theship|iers
anil the jrni.le of minerni whicli • hey fiiriiisli. than with the price.

Imiiaii mica is. as a rule, of siamlar.l i|ualily, tlial is, it is not so apt to
vary ill I'oloiir. elasticity, l.rittieness, etc., as the aiiiU'r variety. The latter
|«.-sesses ail the al.ove atlrilaites in (jreitly varyin^r .lejjree, its prici varying
aci'orlinKly.

Caiiailian .snip|H>rs, U'iiiiu' ImhiikI hy no compulsory system of classidca-
tion or jirielini:, other than may 1k' ajireeil ii|Hin Intweeii themselve- and the
hii.veis, may, in one in^i;iii<e. forward a coiisi;r„„ient of more or less loiiuhlv
trimiiied mic-a of comparati'-'ly low unit value, whih' to another purchaser
only hi;;li-y:nide sheets aiv sent. The diff-reiice in Value of eipial weight
rliipmeiiis would accordingly lie very ;jreat. thoiijjh lioth consi;;niiieiits would
I), similarly classed in Tni.le Itetiirns as 'mica,' without distinction a> to
(|iiality.

INDI \.

The mihcovite or white iiii.a deposits of India coiistitiif . at the present
da.v. the chi.-f s(Mirce of the world s .supply of ,„i,..,. Thoii-li not so suited
to the uses to which the Canadian, or aiiil«'r. mica is applied, the product of
the Iii.lian mines is, nevertliele.s>, lar^y u.sed. mixed in var.viuK proportions
with anilH'r mica, in the maniifactuiv of electrical appliances, while a lar«v
percentace is consumed in the -love or -imilar indu.stries. .V jjlaiice at the
diagram showiiijr the value of production of the three chief producing
countries (see Fig. 1) will show that in no year dining the |K'riod
IS!»4-l<)(),S(lidtlievaliieof output ot the Indian mines fall U'low the combined
values of output of Canada and the liiited .States.

In l!»ll!» the value of the i)r..(luctio;i of the Indian mines decrea^e(l
eiH)rinou.sly^ and fell to .«iIS.-,.,s-.'.-,, the lowest fiKure readud since IMil. In
the saino year the Ujiitpd .States output amounted to .'52 l!l,SI2. so that the
production of this country e.xceeded for the first time that of India, the
lead lieiiiK '"u"*' than maintained in UtlO.

The enormous decline of pn (luctioii of all three countries lietween V.H)7
and 191)0 is lemarkahle, the total value of output in liXtO Ik-Iuk onlv one-
thiid that in V.mi.
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Itiilia is thus to-d.iy no longer in the pwition of foremost mipiv producer

of the world, (^wimr. however, hoth to her larj;;' reserves of the mitioral

an 1 to the ])resent unorfTiinizeil condition of the Canadian nviiu industry,

she is likely to soon regain her old positio i. Indeed, if, as seems proi)al)le,

the further d'velopment of the Indian deposits is undertaLen by companies,

instead of remaining in the hands of small native oi)eratois, India is likely

to (onsiil;'ral)ly increase her output in the near future. With the advent of

Uajputana to die li.st of producing states, a considerable extension of the

hitherto producing area has l)een brought about. The production of this

Province has risen from S()4 hundredweights in 1004 to ().2:}4 hundredweights

in 1!M)S, a far greater increase than can be shown i)y either of the other

|)roducing Provinces of Bengal and Madras (see Table VI). By far the

greater p:>rtion of the Indian output is e.xported to (jreat Britain, next

coming the United States, aiul then (iermany.

India', then, no longer ranks at the present day as the foremost mica

producer of the world. During the (|uin(iuennial jjeriod, 1!K)4 to 1!K).S,

the average proportion of IncUan to the total mica product iim was 04 -o

l)er cent. I)uring thi.'. period the Indian mica industry expaniled

enormously, but the increase is not so api)areiit owing to abnormally

large jjroductions by both the United States and Canada in l!K)t) and

lill)7. The total and provincial prodiu-tion of mica in India during the five

years l!)l)4 to 1!K)S is showii in Table VI. From this it will Ix' seen that

thr jn-oduction has risen from 22,l(i4 hundredweights in 1!M)4 to o3,543

hundredw.ights in I!M)S, the average annual production during the five

yea'-s being 41,210 hundii'dweights, or 2,()fll tons, which is nearly double

the average figur"— 1,140 ton?—for the j)reviouf five years.

From this table it will abo be seen that more than half the Indian pro-

duction (.")"•:{ per cent) is contributed by Bengal—the mica mine? lying in

the districts of Hazaribagli, (itiya, and Monghyr. Madras contributes 31 -4

per cent, chiedy from the Xellore district, and a very small quantity has

lx>en mined iti the Xilgiris (IK) hundifdweights in P.K).")). .Vjuier- and

Merwara, in Uaj|)Utaiui, contrii)Ute the remaining 11-3 per cent. It is only

during the present (luiiKiuennium that the mica-mining iiulustry in Uajpu-

tana has assumed a position of impoitance.=

(oinpiliHl from Uccorils of the (icoloftieal Survey of India, Vol. XXXIX, 1910, p. ItiS.

'The priKluftion of mica in this State dcclinml to 1,871 hundrciiwciKhts, valued at

£.595 ($'2,>>'.1.S>, in 19(19, and to 757 hundredweights, valued at i'l,:{9.1 (,«6.7S4). in 1910.
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TAHLE VI

Provincial Production of Mica for the Years 1£04 to 1908.

I'roviiK'c
1

li):)4. l!«).i. IftlMi. 1907. 191)8.

cwts.
:«i,{HM)

11,219
(i.2:u

.Xvcragt

IScniEul

Miuiras

1 CWts.

j

i(i,.52;)

4,H4'I
i

804
i

22.Ui4

cwts.

14, (Mil

8,2S')

2,7(11

cwts.
22,:«>ii

24,421
.-),76:<

fWIS.
28,,-i7'.t

l.'>.S(i.'.

7,7.')9

(•wis.

2:5,(124

I2,9U1
4,(1(14

Total 2">,(>41 ,52,.'>4:! ,-.2,2,);{ ,-):».,-)4H 41,219

The (|UiUitity mid value of the niicii cxpoilcd d\mn)i the years l!t(W-4

to 1!M)7-S are shown in Table \'II, the average (luantity Immiik .i^M):*

hundn-dweights, or I.IWO tons, of an average value of £,').()7 (.S24.70)

|x>r hundi'ixlweight

.

The average (iiuuitity during the i)revious (luimiuennial jM-riod was

1!»,173 hundredweights, or !»,")!• tons, worth an average of £4.05 (Sl!>.7f)) per

hundit'dweight.

Comparison of tli(>se figures with those for production showv. that there

was an average annual excess of production over exports of al)out 4(M) tons.

It is ))rol>al)le that the reported figui-es of jH-oduclion are Ik-Iow the Irne ones,

partly owing to (uiderstateineiit to escajM' royalty, and i)ar;ly dw to mica

Htealing. This figure—t(M) tons—may, however, he taken as giving a rough

idea of tl\o internal consum])tioii of mica in India, for a consideralile (|uaiitity

of jjoorer grade mineral is used in the country for ornamental and decorative

pin'pos<>s. and a small (luantity of the larger .sheets f(n- painting pictures on.

There was an increase from f4.().-) (.Sl!».7t)) to f.").()7 (821.70) per

hundredweight in the value of the mica, and from £77,(11:1 (S."{77.'.tl'>.")) to

£1().').40;} (*S0."),,')12) in tiie value of the average annual production of

mica (hiring the ix-riod 1!M)4 to 1!M)S. as compared with the period of

the previous review, IS'.tS to lit()3. T- l)le VIII shows the exi)orts arranged

according to Province of exjiort. The Bengal and Madras exi)or(s are of

the mica produced within these Provinces, and the Bombay exports consist,

prol)ably, of mica mined in Rajputaiui. From these figures it will Ik- s»«en

that the Bengal mica has the highest average value £,').2.") (S2.")..")7) jxt

hundredwvighl (£4.20, («• S20.7o, for the iK>riod 1N!»S to VMY.i). Madras

mica stands second—£4. (j!) ($22. SI) per hundtvdweight (£:5.()7, or S17.S7,

during the period of the pn>viou.s review); and Bombay mi<'ii third—

£3.S0 ($18. .Jl) per hundredweight (£3.30, or SU>.07, for the jx^riou of

the previou>s i-eview.)



Exports of Indian Mica During the Period 1903-4 to 1907-8.

Ifld. -4

l9n4-.-i

imm-7.
I!N)7-8

Wcijtht.

C«'t.x.

21, "MS
19, .57.1

31,-1.-14

.il,42fi

28,922

Value.

f
S(i,297

97,932
1.59,(i27

2.54, !m9
228, Kil

Avcrapc

S
42(»,2(i(i

4(i»i,929

777,383
24 1, 84.1

111,144

803,.ii;j

ValuiK" por cwt.

f
4.0.1

5. OK
.1.0.-1

4.9.1

.T.8<i

5.07

S
19.72
24 3.5

24.59
24 11
28. -14

24 2«
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. TAHIJ.; IX
Average Distribution of Indian Mir. =«

tfrSoiT^''' ^"""« ^''^ Period 1903-4

K.\tM)rt«l lo

AvKHA<iK Ql'AXTITV

J''lit<ll Kilnr,|,„„
I "lied States.
""Tllliuiy

I'raiioc

"HiiT (•(nititri,

AvcrjiR,. Total

;;
»•"; total, an.l (.„,,,, ,,.,, Zv ^^i

h- -ntnln.to,l, ,ou,hly. thn.-fif
""P"s.t.,„. „f t,.o Di ,,,.,. T,

- "^'^•i 'States ro,„.hly, ono-fift),
,,,,.h Tit^

'"^ '" "M-ons of I...,i:„ ;.,, -^^^ ;,'!;"" 'i'.uht ,.ontnl..,t..,l to the ftt,H, 1

'.* "I Tdc latter pountrv.

^l/i«/«,y Melhoch

-£:";":tr't;s----
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at riKlit aiifjlo-* tlivoujrhout the inns.- of tlif dyke. These cuts have a depth

iroiii 20 to .')() fiK't. The sides, on aceoimt of tlie deeoinposed nature

of the veins near the sin-faee, an' often danfP'i-ous, little tiinlx'Hn); heinj; used.

Despite thi.-. faet, accidents an' comparatively s«'ldoni. the fatalities i-econled

averajtinj; only Oii'.i jmm- thousand during the |H'riod \'M)\ to l!)l).s. In ex-

ceptioiuilly rich deposits, when- the deconi])osition of the vein continues in

depth, the work of exploitation differs somewhat from the al)i)ve. The vein,

in such a case, is followed to ileptlis S(;metiines exceeclinir 2(H) f(>(>t, hy means
of inclines in a ziK-zas form. M intervals alonjtthi'se inclines, native women
an' stationed who pass l)askets filled with mica, or pitchers c/ water, fiom

hand to hand. Two rows of women are usually employed fn)m the water

level to the surface, the full receptacles In'in;; passed up one line and the

empties down the other. As many as seventy women are .sometimes em-
ployed in this style of work alone. For ventilation ])urposes and f(»r the

raisinii of waste, circular shafts 2 feet in diameter are put down at fre-

(luent intervals alon^ the course of the vein. Work is conducted oidy ilurinj;

the dry months, from Xovemln'r to May. I'Aplosives are seldom used. i)ut

in cases where the rock is exceptionidly hard, larfi?' fin-s an' kindled ajrainst

the face, upon which water is then thrown. This causes cracks to develop,

into which iron wedfres an' driven, and in this way larfje mas.ses of rock are

detached. The method is ])n'cisely similar to that employed in the tin mines
of Saxony during th- middle ajs'n and knowi as "Feuer-Setzen." The tools

u.sed in the mines aie of a primitive nature and are usually fashioned from
the magnetite not infn'ciuently found in the vicinity of the mica deposits.

The mica cry.stals extracted in this way an' rai.sed to the surface anil

split into sheets of al)out J" in thickness. The rouf^h edj^es ar;' trimmed
off by means of an imj)lenu'nt called "hasawah" and the sheets then sorted

accoriUiiR to colour and size. The diameter of the plates sometinu'^ runs

as hifth as 24" \>y is". KtTorts have been made to induce the miners to

ailopt more scientific and up-to-date methods of mininjr the pef;inalile dykes
and over-hand .stopiufi was at first advocated.' Mr. .\. X.V. Dickson, how-
ever, who has made a .study of the conditions in the Koderma area, has
svifjffested a modification of this method. Mr. Dick.son - does not consider

that overhand .stopinj;. on account of the danger incurred in the employ-
ment of a latfre n\imber of mitrained miners, can 1m' universally followed

in workinf? out the mica-lK'ariiif; pi'fjmatites. He suf;y:ests and practises

a system which is descrilx'd as transver.se stopinj; with filliiij;. The
pei>;inalite dyke is followed to a depth of aliout KM) feet and then, the
dip beinj; determined, a drift is run alouf;- the han^nni;-wali to fix the
strike of the deposit. This enai)les the miners to conshuct a iTiaiii iiaul-

aj;e way for the removal of the mica and associated waste minerals duriiiK

' T. H. Holland, •The Mica Deposits dI' Iiiilia ' Mnii. ( icol. Siirvcv. Iiiilia .\.\.\1\
Part II, p. 7K

-Tiari>. .Mill, ami (iii)l. Iiisi. of India, III, p. s7, l'.l,).>*
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tlio proross of stopinp out the iimtcriiil by a s«'rioH of transvorso cuts. Mr.
Dirksoii has confiniiiMl provious coiiclusions rcjjartlinit the unneccssarv cost

of ialMnir in carrying out the old system, wlioifhy in a mine, only 7.*) feet dccp-
vcr 200 workers are often re(|uiiv(l to deal with the material raised hy ten

miners at work Ik'Iow; he has niven some practical sujinestions for the intro,

duction of sim|)le machinery to deal with the water and dis|)osul of waste
material. He ajin-es, theirfore, that in the Koderma area, the day of the
jx'tty miner has |)as.sed. and the orpmi/.ation of systematic mininfiwith the

; 'd of machinery reijuires an e.\|H«nditure of capital U-st olrtainahle by limited

liability companies.

Liihniir StiilislicK.

Most of the mines are under the control of the Indian Mines .Vet ofKtOl
so that the labour .statistics for the latter (|uin(iuennial |X'riod shown in Table
X afford a fair index of the activity of the iiulustry. The averafte numlM-r
of i)ersoiis employed durinjj the (|uin(|uennium I!M)1 to 1<»().S was l.").(i()r, so
that, rouf;hly six'akinn, the mica industry of India comes, with numjtane.se,

next to );old in the employment of labour. The ri.sks attending mica mining
seem to Ik^ somewhat less than those of coal miinng in India.

T.XHLE X

Statistics of the Labour Employed in Mica Mines During the Period
1904 to 1908.

I'riivincc. WM. 1<»).-). i:);!(i. l!t:)7. new. .Xvoruiti-.

XuiiiIht of piT.-Diis cirploviil.

H<'>'B'»1 <>.!t27 <i.l22 7.7U> l(l,t>K{ IU.21S7 .H.:{47
^'""•'•i''* <>.-">H.-) !t.l<m ,S.(MI7 7.1.-)4 4, (Mil 7,121
Hajpulaim L>ti!» i>(ii \4(; ;{2!) nm

Total

Xiinilx'iijf (Icalhs from act i(l('nt>

ill mica mines.
Helical

.Miulra.-i

Hujpiitaiia

l:i.:)l2 l.i,.Wl 1,),((S4 17,(>S:j
: l.i,277 i l,i,(ili7

111

Total

l)i>alli-ratc per l.OUII of pcrxxis
cmplovtKl ill mica nii:.i's.

Uciigal

Mailriis

Kujpiitaiia

12 II)

12

!

Vi

i 11

1-2
0-2

S-4

1-14 t) :J2 1(14 112 0-2<l (IM
0:ill U^l U-J.-i (Il.i

<i-M 1-:J7

Avi ()S!t 0-25 (t(i2 (•72 11- 1» 0-53

Xote. Tlii'«; iinun>» ii'lute only to iiiiiu-s under the Iiiiliun Mines Art.

L.S^
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HUtorieal.

Mica niininjj in Inilin datcH from a very oarly imtIoiI. The Hindus

have lieen raisiiiR mica for centuries and the mines near Patna and Delhi

are the oldest in the pouiitry. Dr. Breton visiteil these ileposits in lS2t),

and found as many as '>,(MM) natives employed \i|)on them. In 1S»9, Dr.

MpClelland records an outjjut of S(M),(KK) pounds. The first exports of mira

were made from »enpd in 1S(W and amounted to about 7..'>(K) |)oun<ls. Much

of the mica mined i!i the old days was used for ornamental purposes, paintinj.'

etc., while some of it found use in the stove industry. It wa;^ not. however,

until the adoption of mica for electrical i)uri>oses, that the mininj; imlustry

a.ssunied its pres<-nt imiK)rtant ]K).sition.

a
n

m

-a-

1

Dixtributi'in of the Dipoxiti*.

.\s remarked al)ove, the i)roductive areas of India are chiefly confined

to the Caya, Hazarii)a>ih and .Monjjhyr districts, in Uenjial; Xellore atul the

Nilpris in Madras; and Ajmere and Merwara in l{ajputana. .\ccordinf; to

Mr. Merv>ni Smith', the mines in »eii<ral are sitiuited Ix'tween s:)° and S(»° ;i()'

east longitude and 2 1° 25' north latitude. They are distrilmted over a series

of i)arallel raiifjes of low hillt-, some KH) feet al)ove the surroimdins' country

and 1,2()() feet above sea-level. The.-e hills form the boundary Ixtwocn the

Hazuribanh district on the south and the (iaya and Mon^hyr districts on

th<> north, and are i)art of the Ben-ial Presidency. The direct i,n oi tlies«'

ridges i- east and west. The most important nline^ lie in the districts of

llazaribafih and (!aya in H*>har, and the mineral has also iK'en foimd in

certain pa'i-ts of Manbhum and Sinjichum (Chota Xajtpur), but little atteiu|)t

has lK>en nuide to exploit the lattei deposits. In the lla/.ariba-rh district,

the greater i)art of the mines are situated in the Koderma area, both inside

atul outside the (lovernment Reserve forests.

Pcfjmatites are known at many places where the older crystalline rocks

are exi^sed. The dykes are, however, by iu> means always mica-lH'arin<;,

at any rate from an economic standpoint. The valuable deposits are con-

fined to the Peninsula, which ivpresents a jwrtion of the earth's cru.-t which

has suffered little dislocation from earth-movements. The extra-Peninsular

portions of India are either covered with youn<;er sedimentary deposits, or

the crystalliiu- rocks have l)een so thoroufrhly dislocated as to crush aiul

render valueless the crystals of mica contaiiu'd in them.

Hriefly, the known mica-tK>arin^ areas are as follows:—

lien-ial Pi-esidency.—(iaya, Ilazaribash, Monghyr. Sikkim-Tibet.

Bombay Presidency.—Chhota IMepur, Nanikot.

Burma.

'Triiis. Inst. .Milling and Mclallurpy, 1H9S, Vol. VII. p. KW.

-i
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lire, of fn'(|(H'iit rtcciiiri'iirc. It is pi'i)l)al)lc tliiit liirjti" (l('im,>its of iiiicii an'

liiildini liciiciitli the iiiiiii(Mis(> ilf|M>.><its of iilliiviuiii itii<l siili-rccciit HiiiKlNtcim's

whicli I'ovcr jirciit |M)rtionN of thr iiii'ii; liiit cvcti tlic iiiicii-lMMlifs i>\|himmI

ill till' ('Milled ilisti-ictM lUT Mllfirii'iit , it is ilocini'il. to I'lialilc tlir |iii'hciiI pro-

ihictiim to Im- iiiaiiitaiiicti for iimiiy yrar«.

Th*> Nil);iris iiiica-imMi fiiriiis an iiiipoilaiit proiliiciii); i-c};ioii, ami lar^i*

slircts of liiuli uraiU- niliy iiiiiicral luivi' Ih'cii olitaiiinl from Clii-ramlmili.

Hajpiitami is comiii); iiioic ami more into proiiiini'iii'c an a proiliicinK

>tatr, ami the i'.\|Mirtsof the iiiiiirs arc liicrcasiiijr raiiiilly.' 'I'lif odii'r localitifs

mcntioiicil aJHivc ilo not contriliutc to any (jn'at I'Xtcnt to tin- total niira

output of Imlia, Imt pniinisin^ deposits have iHt'ii located at various points

ill tlic districis inentioned.

(noliMjiciil Ocriirrciicr.

I.ar^c tracts of jniciss };radinK into lnica-^.cllist occur ilirou<!liout the

Hcnjjal inica-lieariii^ area. In iiiiinediate contact with the mica de|)osits,

tourmaline schists, horiii>lend(> rocks and (|UHi1zites, with intrusive dykes of

a fine jirained diorite, are also found. The hornlilende rocks ii'semlile the

diorilc. and niic' deposits are not infn'(|uently found hetween these two

rocks. Tiie mica met with in the schists is of tlie inuscovite variety, while

Idack mica (hiotite) and a red s|K'cies (lepidolite) ait' also found. The

jiiieisses are classed in Indian <;eolo}i;y anions the youii^ier inemlM'i's of tlu'

Archa'an formation and have an east and west strike with a d'l) of 7")° to

the north.

The jieiiinatites carrying valualile mica aiv not. as a rule, found travers-

ing the jrneis.ses or jiranite, the only occurrences of value lieinj^ found in

mica-schists, -hich are jienerally referit'd to the upjier division of the .Vrclnean

crystalline series.

The mica of commerce occurs almost exclu.sively in ix'jimatite dykes

conformably interpo.seil in the .schi.stsand ranjiinj; in width from a few inches

to 2(1 feet. The country rock is often faiilti'd or thrown from its normal

strike. The pejimatites have U'en subjected to the same faultiii}; and fri--

((uently at the point of faultinfi so-calleil ci i.ss-cour.si's of considerable width

have been formed.

' See footnote 2, p. '2S,
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V[i;. ti. STtion iif tuilltnl |N'itMi.ititr tlyki'. Iliiz/irihimli. Hfn(£:il.

(III. Iiiiihlv lilil-palliir (.'IkM'-; 1". |»'Km:ilil«' "illi mien unl
: 1.. Iirri-ria.

Many sicccss'iry miiii-rals aic met witli in tlif dykes, siicli as tournialiMc,

piriH't, ctdiiinliitc, I'ic. 'riu- luuinialint- "flfii (iccurs in lars"' masses and is

\isiially i>t' a t)la<-l< ri<\<>nv (scliirl). Toui'Tnaline ei-ystais nnt iiit'ieiiuenily

IH-nctnite tlie iniea ciystaJs. reniieriiiy; tliem unlit for use. In the Nellme

ilisti-ict, Matlr.i-, tiie |).'v;ni:Uit:-s are IduikI i:i a iow-lyin;; plain mostly ovei-

laiii liy recent ileposits anil alluvium, ami conseiiuently tlieir .liseovi'iy ami

exploitation is sireatly oh.stnieted. The oceuirence is in eveiy way similar

to that in the IVmijt.iI ilisliict . Pej:iiiatiie ilyki s ent miea-.srhist ( t'ormaMy

and are often highly ileeom|)osed. the eentral part U-infj formed of kaolin,

while the outer |>ortions are eoni|>osed of ])ure feldspar or (|Uartzose ro<-k.

The tniea is fouml li.'tween this laher rock and the kaolin ( I'iv:. 7). Miniii);

in this low-lvini; area i^• generally more e\|):'nsive t'.aii in the hidier districts
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lilnrk mill Miiwi'.l slicrts of im|ii:i1 n\/.i'. Tin- ^iziiisr and iipproxiiiiiitc r'u-cx

iif Ix'Mt nil>y |H'r imukhI »«•:

« .i.

N'd. I. Slict't^ iiH'iiiuiiiii: friiiii ;{(i fn .'HI xiiiiarc inrlii'* (i s

\„. •_>. " • Jlti.ijt; I (I

X„. ;{. •• • Kit.. -'I •* J <»

\„. I. " " 10 1.. It) " I u

Nil. .'). •• " li to 10 '• 1

\.>. li. • " I t.. ti '• o •_'

Tlii-Hf xlifftt aif trimmi'.l into tin- Ix'st -lia|M' tlial will ili'ar flicin ..I

llauH. S<|uah'. n'ctaiitfiilur, or iliainoiiil tliaiM'tl jtliii't!« I'.i.li liiv'li<-^t pricTn.

Till' slii'i't" Mil' packi'il into iM.srHof 100 potiniW ami railr.l t.i the lailvvay

^tali.m for li'an<i|M)it t.i tlir ii.'arrM |Miri. Tlii- ili>tanrf of tin- tnini-s Iroiii

till- railway varirs U-twiM-ii :MI ami 110 niili-H.

.Vh to the i|iiaiitit\ >.f iniia availal.li' in lii.iia. tlii-ri- !< no iloulit that

thr iM'jrniatiti' vfih!* ai<" numerous ainl. coinpari'd with I hose ..f olhi'r count rirs.

larjii'. whiii- ihi- .|iiaiitity of mi. 'a in Mimi- placrs is ahiiinlant. Hut ihf

nii'th.i.l o( workinu tlii-si' inmi's i- wasteful in the eMn'tiie ami fully ".»(» \»t

cent of the mic i mine.l is injure. I ami remlet. .1 ir 'i f.ir us.'.

Waiies .'If.' very l.iw: women p't threi'|M'nce a ly, while ;;.»o<l iiative.H

wiirk f.ir f.i i:'|M"i.-.'. .\ lirTt-class native foreman ami onlv such can lie

emplovetl umler the circumstumes—receives from eiitlii|M'n.-i' t.i ten|i<'ri.'.' a

.lav. (hiacount of the alisence of any machinerv, it is .lilFicult t.i f.ill.nv the

deposits U'voml KMI feet in ilepih.anil many mine.^. still sh.iwuitr immensely

rich mica .leposits.h;tve lieeii al.andone.l. 'riiere cannot U' the sli<iht.'st iloulit

that, with the inti.i.jui'non .if nio.l.'iii mininjr nii'tliod>. the waste of mica

will 1h' !iiuch less, a iM'tter .jUality will U' secured, ami the life .if the min.'

will U' iir.ilotiKe.l uiilil the complete exhaustion of the .leposits. \l present

only the ile.'.iiiip.ise(l .ir parlially de.-.imp.ise.l parts of a \('in are mined, ami

it is evi.leiil that tlie mica must have >imultatie.ius|y undergone a certain

partial decomiKi.-,itiiiii Miiiin;; '

i ilepth in the hanl vein material w.iuld

va-l.l hard, not lii' .)mp.is.'il mica, and in this way w.iiihl incr.'ase tli.' .'Ili-

cieiiiv .if the mine, lioth as i.) .juality ami .|uantity.

Some inten stiiii;; mineralo>:ii'al features are often oliserved in the In.lian

tnica. The .shei ts ,.re at tin.i's <|ueerly iiiarkd. In places .ine-half .if each

sheet will lie muscovite ami the other half liiotite. the line of .livision In'twcen

the two .'.(l.iurs iK'in^ perfectly strai«:ht, while there is no other .-tpparent

change in the uniformity of th<- sheet. • 'ilier plates, anain, ar.' .heiiuercd

in lilack liiK's. the lines lieinj; .lue to ma;;iieii1e. In sonii' ca.ses ileiidriiic

inclusions of (|uait/. iM'tween the lamime may lie fouml. Of cours.'

.lefeds h.'ive an inlluence uimhi the pri.'c. The in.ist valueil col

niliy. n'lU'r. lifjlit «;re<Mi, ami transparent whiu'. Tlu'i-e !< als.

which the natives prize hir .irnam.'iital inlai.l wiirk.
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I'MTr.D STATES.

S:z;!:,:;:::;;::::;r;z::^
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TABI.K XI.

Production of Mica in the United States for the Twenty-Five Years,

1886-1910.

Sho't Mica. Scriip Mica.

Itiiantity.

|H)Ullll^<

ISSti 40,IMM)

ISX7 7(t,(HK)

ISSS 4S,(HH1

1SS9 4>l,.")(»l)

IStH) till.lNK)

1.S91 !

7.").(MH»

1892 1

7.">.(K)<)

imi ;

.-)1 ,111

1S94 :{.-., <ti:<

lHft5 44.:vj.-.

lN!Mi 4<.».i:>t>

1SH7 s'.'.<>7<'.

tS9H rjit..'>2(i

IWKt l(ts..-)7(t

IWHt i:.ti js:?

l!N)l :<r>(i.iN'>ii

intrj :{7;{. •.'<!•>

UMM (i1!t.(i(M)

I'.MM titkS.H.'iS

liMt.". '.|'.'1.n7.")

I<.NM> 1 . r.>:<.lo:i

I1HI7 l.lMlll.lvJ

l'.M)S '.cj.'.mh

l<M«t l.St»H,.').S'J

I'MIl •-'.17C..l<.t'l

Valiic.

70. (HX)

If.'.J.Vl

70.«HHt
.'iD.lHNI

7.'>.(HK»

l(XI.(HMI

1(H). (NN)

(•|.-).441

S(1.774

l(i;i..V«4

70..^7
!•'.'

,
7.\S

'.1S.S.")<»

s:{.s4:{

11S.0.S.S

10<.>. It.-.'

ltio,7:iJ

i.VJ.'.'ls

;vi!t.:{ll

j:{4.o-.n

•j;u.4s-2

liuantity.

sliort Ions,

\aliic.

l.-.f.

101
lis

1.J.J

740
:{ Olf.t

1 .•iO.">

Tt .4!t7
•> .171

T
1

.4iN)

1

1 .OOli

1 .i-.'ii

1 .ISO

;» .O'.'.'i

*1 .417

4 .000
4 .(Mm

10

10

17

22
i]
:t:i

,7.")0

. I.V2

..Vil

.S7s

.202
710
(MKi

()4(»

.s.->4

.N.Vi

.712
,S(H>

.N)l

.047
.•.:{. 21 !.">

Total Value.

70,(KKI

142.2.'iO

70.(KI0

.'iO,(NKI

7.").(HH»

KM).000
1IMI,(MMI

S.S.020
.>2.:i.ss

.v..,s:;i

07.101
0.').22ti

llil .OOS
121.10.".

147,!M-.0

11S..-.7S

IIS.SIO
14-M2S
r20.:(li>

17s..">ss

271.000
;i02 111
2C.7.02.">

2so..V2!t

:{:{7.o'.t7

DlSTIUnl llON Ol- TIIK DKI'OSIIS.

Ill (•(iliir.'iclo the piiiicipul (l('i>osils liillu'ilo cxploilcd :ir;' f«)Uii.l in

Moiililcr anil rivcmunt c.mntics. wIumv lavfic dear sliccts iiavc U'cn .ilitaiiicil.

Till- CaoDii Mica Mills and MiiiioK ("uniiiany (ihlaincil plans lor a ^'liiiiliiif;

mill al Canon City in I'.tOti. Init fiirtlu-r particulars as to .Icvclopiiifiit arc

not to lianil.

.\ ilcposit of mica was opciicil ami woikcil in llic early nineties near

Cripple Creek.

Ill Idaho, the Spokane Mica Company oiM'ialeil a deposit near Troy,

l-atali county, in I'.tor.. the product hein.-: mostly -iliipped to the linn's jrind-

iiif; plant at Spidxaiie, Wash. The majoriiy of the mines ale situated in the

al.ove county.

In South Dakota, the Wesliiijrhouse lllectiic Coinpaiiy \viuke<l two

deposits in l!K)(>. the .New York and the White Star mines. Locations near

Custer and Deadwood are numerous. Cassiterite is a fre<iuent mineral in the

pe;;malile dykes of the Mlack hills.

Iti Nirsinia. proniisiiif: outcrops have l>eeii located in .\nielia county,

liui do not ap|M<i to hi heeti niiiii'il to anv extent.
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••""^ "f ""• total ann,.al p 1 i^ ^ ,,

p'^"'""'^ ^•'•••'"•' ''-r x^^

;- ^^<; .«;:r;:trE -'!'•"-' '- '>....„ ,....„.,.
tom„.al,„o th,.y ,.ar, y.

•'• '" •" ' ''""• "'" '»>"..us f,.,- the U-autiful'
I" California,

.li.-c.voric.s „f ,..*,.„ •
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,..,s.ts wen. located in the I'in.Z;'"" "" "'•>'••""-''•-'•'<'•
I» Alahanm, the nnneiml ,|,.,. •

"" "• ^<-"tuni countv.
^""""-- '"''"'"
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'Dakota. Wyoniinjr, .,,,,1 y, . .

•^"' -C!.- ;,:;;::
;-:;:::r'^-

"'".it
^i\<ii to this niiiieial.

I'rodnetion.

The output .lu.in^r the ve-„- i<,w>
Jonh Can,lina. «outh Dakci^ w' 7""" '"'""'""">•

^'-''''-ven >tates

>;- Mexieo. an., MassaehusK;;.'
l^r';;;";^-'

'/""-lo. South (^0 ^
'"•"""t""'. .South Carolina an, V- "

f .'i
'"'''"' "^ ""' ^•"'"<' "f their

J-<lun„, States i„ ,„(). no pr ,.h. ,.

.
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i"'"
'"T''"^

^" tl- list of niie

^77'" "«.». A small out,lut ^ '

ZV''''"'\r''"''^''''
"•"" ^'«-

';"' •-" a non-pro,lu,...r for sVveral v, ' r^
' ""' •^'••'--•'-'-tts. whiel.

'""'•K'=-. an.l Maine faile.l to repor • , ;

'"'""'" ^'"''••""='. V""" Vorkt'.- States were ,.ro.,ueers in S.""
""^""^ '' ""- i- U>W. .U,n,^'!:ii

1909. - """•-- of «6.i,(iO,S pounds an.l 8M»:j. , i -e,
int' protlueti.iii .)f sheet mi,...

y- i-""''' --">'"- and
;ST '7" ^"" ""^-"^ --es eaeh

«"'"" «'- -i™ ^.r pun..he.l ..rn!;:; :r;;ti:V"t
"•''"" '— the

' "'• '^'"' ^-^''-''-'ti'm is also
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Of

duo in piirt lo the fact that in sonio yours produpors coniploto tho inniiufactiiro

„f nioro of thoir mien than in othor yours, thus ro|)()rtin>! sniuUor (luuntitios

„f slioot mica uiid nion- scrup mica tliun in yours whon loss of tho mica is

trininiod into sheets.

Priccn.

Tho uvorufio i>rico of slioot mica in tho I'nitod States during 1010 as

do(hicod from tlio total iiroducfion was ll..") cents \wr pound, as c()ini)arod

with 12-!» cents jx-r pound in KM)!). Th(- avc-rap' iirice in tho .lifforont .-tatos

for sheet mica was: in N'(n-tli Carolina. 42-r) cents [M-r pound; in Now Hamp-

shire 22-3 cents ]X"r pound; and in South Dakota :J-(i cents jjor pound.

For scrap mica in 1!)1(). the averu^'e i)rico wus .SIH.IO per ton. as compared

with .?11.2() in 1!K)!), and with SI 1.02 in 1!H)S.

It is not possililo to frive absolute prices of manufacttirod sheet nuea

from .lealers' lists, since .liscounts allowed vary with the nature of the jHir-

chasos. Tho prices (luoted an- from a standard list f<n- 1!»11. Discounts

rui'iflinn from 70 to 10 \n-Y cent are allowed on stove mica and from GO to 10

por cent on electrical mica.

Prices Per Pound Quoted for Stove and Electrical Mica for 1911.

(MIO.

n X •>

X ->

•_' - X :v

\\
' X :v

A " X 4"

4 " X

Stiivk Mi A.

Price.

SI .20

2.1 (>

» :{.")(>

" •).(•>

" ".tH»

"... ._._.^-—

—

•.».>(>

Ki.KCTHii'.M. .Mir.\.

I'ricf.

y :r.

y ((".

X 4",

X 4".

2 " X 7".

:{
" X r.

1
'

1
"

H"

>l
7'^

.> .'lO

•> 7.')

:< ..(»

U.Oll

ImpDits.

The import.-i of trimmed sheet mica into tho Tnited States durin';

1«»10. as reported hy the Hureau of Statistics of the Depaitmont of Commerce

and I,al)our. amounted to l.DCl.Vj:} pounds, valued at S72l.:)2:). (".round

mica to tho value of .S1.20S was imported in l!)10, as against no imports

recordo(l in ])revi()us years.

The mica im])oi1.- into tho United States for tho ...linquennial period

lOOti-lO are j;iven in tho following table: -

Mica Imported into the United States During the Period, 1906- 10.

l\M.\\rK.v('TriiKi>. (IT oil Tlll.M.MKl). T..IM..

Yi'iir.

l!M)(i

l'.HI7

I'.KI.s

I'.Hm

lOlll

(iiiaiitil.v. Value. (iuaiitlt.v. Vu 111'.

S

IJiiantil.v. \nUll'.

Ills. S Ills. Ills. s

2,!>.S4,7I!I <ts;{.<tsi S2.(ll!» ...s.t;-.'7 .?.(Mi(i.7:».s I.(l42,('>lts

2.22(1.41 ill S4S,(HIS 112.2;?l) 77.1ill .>.:«s,(i<M) il2."i.J.'i!l

407. :W2 224.4.Vi .|1.04l 4l.(ill2 .-•4s,:?7:{ 2(i(i.0--)S

l.ti7K.4Si .->:«. 21S ItiS.Kid ,s.-i.."i<)."> 1 .H4(i.tMl (ilS.Mii

1. 121. (IIS 4<ii>,ii>l4 .>;•><>. o!i.-< •.'ta,s:{i !.'.Mii.r>2;( 724,.'i2.'i



II

46

From the f()«.K„i„g tables it will Iw. son., tl,..t ; i , .

ln-»;JS7..-.>,s,t,at is tl„. ^'i,
,,/'."' »"•'"'"'•»"•" ^^r the san.o period

that of the i„.po,-ts.
^ P'-"l"<-t.on was eonsi.leral.ly less than half

The introdiietion of the Dini'li.v T....;(r : .w>-
i.nports into the fnite,! St tes ,,

'
"" "'''""•''' "' *'«• "»<"'

ha.l previouslv In-e e ! l" ' 1 '";" " ''"'^'''''''''y '"«''- ^ra.le than
"f thistanffthattluM. I^a;:;-^;;^;.;:,^''?""-' :'"" *" ^»"" '"^-'
to the r„it,..i States reaeh.M I f-W^^ """'''»" ">•«'•«'' n.iea export,..!

t.. Kn,rlan,l (.S..e Tal e T t . f.f"
"""'"""'' "'^'' ''"'^ ^'"1''-''

^H•t^uvn„nnanufa 1 „d^' ^r''^^''^""^
i"'I>"sitio„ofa.hUv f ;^ r
P<-.l .... the latter rl>^^^^^ .'T """"

^'l"
^•"•"""- -"' >^'<-t.s per

grades. This tariff efTml'tHl.i nl"'''
"' "'"""' '"'*>• """" ''"^''

GKRMA.V KAST AFInCA.

>•• the total quantity of n i • ,
.,,,

"''"'""'
T"""

''"••"^'""- '""' '» »'•««•-

f '"s of ro„.d n.i ral V :
,' r-

'" '"
''"^""^' """•""^•'' '" -"'"> K.4

H. Tahle XI V ;" . de. n "
''^^

J"'!'""''^^ '''" •^"^'- '''•"" fi*^""- '"-n

i-'i-ti".. in um i.v^ .^; r^:::' "r;' ;r""
'^'<'" —i^ ti.

""•"r.v„ee of miea in"(iern.an 1 wt fH .
'

"'"" •''-"I"'"" "f the

<h.<-tion. were kindlv f3' '"t' '''''"'• ^^'"' *'"' fif-""'^''' "f i'-o-

Offi..o.anda,.th:work;;;'ti1Sa;Sr""'"^ '•^^'"' ^""•"'"" ^""''^'^'"

"The exploitation of coninierei-illv v.li.,.l.i,. . •
i

Kast Afneais,.hie,lye<n.fhu.ltot "
t, ;H;f .riT

'"'"' "' ''"""'"''

neijrhlu.Mrinj; ranges The rork- .,f\^
^ '"'^"''" '""""tain.s and

.^i.-h show:eon^derahle\ ^^ In":;' T
""'"'''''''''

'' '"''''' '^--•
tion. In the n.i,.., red 1 ""' '*''"'"'"'''' "'"' """"•^1 '•o>"P">i-

thickness.
" "" "'^""' "'"1 '""SI' f'-"". :«) to 70 feet in

The mica found in these dykes is inv.vi-l.i..
"•"' " "«'"lH>r of examinations of 1 te if •

""'•^'"^•'*"' "'• ^^hite nuea,

l-n eondneted i.y the CZi I s ^ ! ' \

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

known, and n,a„y of the e lit^
""

I.drn''"""
"' ""''^^ "'^ "''-"'>'

of instances. how;.yer. tlu- n/ic'rw.. 1' '" ''^''""'- '" '^ """"'"'•

"r else the deposits were n 1 f J "" "*' *"" '^"'"•''' '"• '"" '•'•"^'"''J.

-^ -pij'^i "pon tile ;x;;o;;:;i:;; :r:t::^'r^r^' ""
i?"^--coupled with unfayouril,lel»lw.„.. .-.• ,

<>f transport facdities

*vei..„
;
wi,,;:;;t :;;'';';;;*" »'''

'" """;""
- "

I ot Tlie above, many o| the deposits.

11
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V ^pU-nt tinu' tlu. two p.in.ipul pr..au..in« .l..tv...ts n.ns.st of tho

• llnlMinir on the Hiv.M- Mlmkaim. u tiilmtury of tho M>5.'tu, whu-h

n;:.-: a :^ .;M-uan East Afinu. Mi.a an.l Mini... CV....p.u.y dat.-

;v;l..f S,.hwa.v.). a...l tl..- a.va ow.....l i.y th.- Mo.-o.o.o M.nv (
o...pa..>

ri.t.. \ l>rims«0 which lies to th(M.<>.-tli of M(..ojr„ro.

"''"V>; t
:>.'. w'u.a. th.. p.i...ipal ...i.... an. th.> l^M.ha. Ho.-..hanU

,,,.,.,-h Ho.rh.M-s. a..a Hol„. Wa.-l.t, wl.i.-l. a.v s.-attm-a ovn- th. ..a«.

, i 'f, th.. Lukw.-..,ulo ph.t..a.. to th- valley 1h ow. A n.uuWr o

:..t also hav. U... stakoa h. the vi.-i,.ity of the above ......e a,.a .oo.!

ZZ of ...iea a..e saia to 1. .......erous. The ....ea o.pns ''- .--^b

h th.- ,K.K...atiti.. sall.a.,.l of a.. al.....st p...v -lua.tz .lyk.-^lJ-'l) f..-t Nua.

; . . , s„ike or al...ost .h.e ......1. a...l so..th (.7.... The .o..e ... wl...

'

„i..a is fo.....l ......sists of a typi.-al ,K.,...at.t.. .-o.-ta....... la.-«. .-> t.Os

..." .o.-la.e a...l n.iea in a .,.a.-t/. n.at.ix. This ...me ..as a len..h of f.on

tV .'.H) fe..t a...l attai..s a n.axin...n. wi.lth ..f s.„..e S feet .... the s..rfa.-.-. At

i^ fi^s whlth was f.......l t.. IH. ove,- 15 fe.-t. The .-.....• of the ....... pl^-

in thick sh.H.ts is .lark bn.wi. t., .la.'k l.r..w..ish ,.-een. lu.t the ....ne.^al » ^c.^

,,,.,,, ,,„.l phites 1 ...... thi.-k a.v .,.o.r than ..s.ially t.-anspa.-..nt

S ;Ja...l l.lot..hes .,f ...a,..etit.., spe..,.la..ite. et.... l.t w.-e.. the la.,un.... uv

son^ewhat f.e.,...M.t. hut are sai.l. f.'on. experi.,.e,.ts wWh -- '"-^ ^^

„„. ,..,„.h..-tivitv .,f the n.i..eral. ....t t.. pvatly ....pa.r the .....lat..., ... h

L ..f the n.i.-a: Th.- .-rystals a.-e also .elatively f... f......

--'""f
-' l^

'"

in, .m.l the .lvk.>s a.v only weatl.e.-.Ml for a shun .l.sta,..;e fr.,n. the su f

In ..theravkes in the ...ore or l.'ss ..ei.hl.ourinf; v..M...ty. the ...-.....e. ..

„f the .niea crystal, is ....t ....nfi..e.l to a sin,!.- z.n.e .,r stri..,er. ^^^
„f 1,,., ,„i,.a she.-ts are .,fte.. f..v....l e...lH..l.le,l ... the ...ass ..f th. u.M^

: .a : crvstal ....-asu.-i.., :5.V' X M" a.-r..ss it. plates has l...en f..u...l

P. ,f.:;t 4u>.-ts, f,ve f...... .•.a..ks a...l i..j..ry ca,.s.-.. i.. the.r extraC.o.. f.-...n

th.' ...ck have l.."e., ..I.tain.-a np t., VV X IS" in .Uan.oter.

The pn«l".-ti...., at .he inception ..f the i..,U.stry in l'.«)2, an..m..te.l to

an avoi-asre .>f so.l.c I
-'^ t.>..s per .....nth.

Tl.; following table shows the elctri.-al .'ha.acter ..f the ,...ca con.parea

with that fro... other sources:

lAUI.K XIII

Dielectric strength of Certain Micas.

-===^- ~ =
-

s,Hrifi<' Thickacss .if Ur..ak.l.mi.

Mica Hcsistitii.v. J^'"_l___
mcRohni.-. nun.

^J"''^-

r.:i>t .\fri<-!in. Sample 1
•""

,,,- 10,(H)()-l'.'.tK.O

, C. •'21 11, (MX.
III...... «*

,,- n.tHHI
.Vm.-rican, low-fjrmlc, spottcl

-'J* ,,
."- r_>.4tH.

Caimdiiiii anilMT, Sample 1 -,„;««. 0-'>-i
ll.titX.

!^..t Iiuiian n..l.v ^_,_:J 1
•-'<><' " -' _^.==
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Of thi> aiTiw ownod hv flm m
^•i"« wo....... a. th.. Ka.t • n ; tZ;i: m""'?"^;:

^'^^'^ "^ f'-'t

"•pn-Hon, s„ fa, ....ly .spots who,, ...^
'"^ "^ *''" ••'""•-''ions taken up

"'•n.rn.„,.,. ..f th,. „„Va hen- is ^nZr T^" ^"^^ '"'^ '"'"<"<' The

»•'.« AforoKoro
,.„.,.K, ,, ,„ ol..vati,,„ofC,.,"-t ;'""'' "" '''" "«'' '"'"k "f

;;.
I", first half y..ar of 19()S 00^".'- ^"'''- '^h'" P>'"l""H..n ho,-..

•^••^ tons, an.l tho avon.,. pHe.. o. tZ t
I""

""'"'""" ""•"^'''>- """-^ "^
p.- ,.ou„,l for Hoar shoots' an.l 2- , .t ^ 'iw

"" '''''''""''' («' •-'^)

i'urthor n.ioa outrro„> i„ tho f'
^ ^ ^ 'f^""'' P'"t''^-

^"""-"« M-ts. ,„.t tho !...t , t. Z'rr '"'" '^"' '"™^-' -^^ "-
""t as yot 1..,.,, .l.t..rnm.o,l-

"^ '""">' "^ *'»' <l<'Posits hav.-

Min-lu hills n..arMoro,oro-p,at..sr
to .ra..n,ss

v.Ka„.huo. to th.. oast ..f Moro^or.,
MssHssa. KiJMnMh.jra .listrict in tho »<.,

y..-l.l.n« platos 4" t., ur in .lianu.t.V
''"'"'''"'•'• '""'»'' "f '••vstals

K'pfun«o. on tho south sIo.k- of \ „. ,-

---an.. ro,ativ..ly f... ....n. flLJl^^ttri''''''''^^""^"^
^' ^" >"^

- t.^:'"'™-^' -- -.^' "^ Mount Luk.on.u,oL..l.... „,.. _....^„^

^'•-i.--n^rL.p^^^^^^^^ though ....tail, of

^^-t slop,. n..,an,a mountain. Mpapua.iis,n..t
•Mkondunn ni tho X.r,,,.,, i,.,,,,,, ,'

••'"•^
1 an.l unovon plat...l!

''•"'-"•"""••''"'" 'P'—f H.o UluRuru ran^o-
M.>.nlK,ja, Mount Kiss..t„i -,,,«,. p,,t,.s of rul.v.ni....

-y-^^ <'" aor..ss. ..ut in..lino., to rl.^'lllll^,;::'^"""
"^ ^''"""^<' ^'-ho.l

•Mount hi.s.sajro an.l tho L-pofr.,roH..i.rhts M.,1, r •

'^'" •^^"^ "^-.^ i'l'l-r::;:.
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MonilK), rsiiniharii (Holiiiulmul Ha(S«n iniiu's)—Kn-oii iiiiil rul>y coldnn'tl

crvHtals yicltlint! plutps of IS-fi Hciuarc inches mid inciirturinK s" X 20".

Snino, rsanilmni.

W()t<, Plateau, Lunt!i'nl)ur,'j; tlistrict.

Mawe and Miiero, situated in the j,'neisH reK'"" "» <*"' I'""'' Hinterland—

thick mica plate.> measuring ti" liy 10", hut rather opaque ami crushed.

The occurrence of uruninite. o" pitch-blende, with the mica of the .Ml)akaiia

valley. Luswen^ule mountain, in the Ulujfuru ranjje, is interesting. The

mineral is found emU'ihled in the mica, and is often in the form of minute octo-

hcdral crystals. Masses have also In-eii fountl, the weight of which exceeded

70 pounds. These mass<'s are always found ;is isolated ajinirjiates in the dykes.

The mineral is su|H'rficially highly altered to a yellow sul.stance which has

Ix'cn determined l)y Markwahl as uranium ciirlMinatn (rutherfordite) and

contains:

—

i:,<), ^J-^''<^

CO, 1^-1%

Pl)() l-O'/o

The unaltered mineral, which is, similarly to the rutherfordite, ^trongly

radio-active (alx)ut 20 iK-r cent more so than the pifch-hlende from Joachims-

Htal) ix)s.sesses the following comjMJsition:—

PhO <»"S7

CaO 0.S2

SiOj 0.52

FeO 0-4S

ThO, 0-20

H,0 2-o:{

ioo-;}!>

Its specific gravity is S-iXi.

Another mineral containing uraniun) oxide, has also l)een found in

pegmatites in the Morogoro district. An analysis of this mineral gave:—

N1)A -'•'•"^^

TaA I--"

UO, 13-W)

TiO, 0.90

YA 14-12

FcA •"'•7'-2

AlA 0.17

PbO 7-55

CuO 1'21



m
MiiO

CaC),

H,(>.

L'-M

Tot 11 1. !M>.,s."i

The siMMitic iiuxvhy was fcuii.l to Ik- J.so. winch is iiiiu-h lower than the
normal wcinht of fcr^rusonitc C.s ^."..(t) r„, whirl, it was at first fik<-ii
Furth.'r cxaiiiiiiation irsult.-d in li,,. r.-ro^niition of a now nnn.-rul to which
th.. nam.' plmnLonioLitc has I,...-,! kIv.-ii l.y Dr. Hansrr. its disrown'r Ti..'
mineral is only very slightly ra.lio-activc.

Th.' following tal.l.' shows th.' .l.-v.'lopm.'nt of the mi.'n in.histrv in th.-
(•.)l.)ny sin.M' 1!M(."): -

TAHI.i; Xl\.

Production of Mica in German East Africa During the Period 1906-10,

XllIlll«T of

Miniiif; l''it'lil>

IWI.-, »i

HXm 7.

liH)7 K.

liHIM it.

|{)IK) III.

•21

M)
35

.Mi.1..

Ions.

:;{

iii:{

,S,")

IIM

Triiniiinl

.Mi.',.. \alii...

t.ins. s
I'll s,kj:j

Hi.:«.-i
Xi l.i.nNI

•VI, 211
til,:><»4

Tho mica pro.hic.'.l, as a result of l.iw.'r mark.'t pii.v's for t'.e small 'in.l
inferior .|,ialili.'s, is iH'.'on.in;- st.'a.lily of higher -ra.le. Th.. pr..p.,.iion of
roiijih iniea. or or.linary rnn-of-mine. to trimin.'il an.l ni..ik.'tal.le inin.'ial
is ah.)iit as ;}:1

HHAZII,.

Pe^miatite .lyk.'s yiehUnji niarketal.le An-A.< of white nii.'a .'xist in the
states of (ioyaz, Hahia. an.l Minas (i..ra.'s aii.l have U'en work.-.l t., s.,ine
I'xtent. Iron, the lat.-st inf.mnation. kin.lly suppiie.l t.. the Department
l)y Mr. (). A. Derl.y. .if the Ceol.ijrieal Survey ..f Brazil, it app;.a..^ howev.'r
that mi.-a mining in this .•ountry is now pra.ti.-ally at a st;ni,l.-tili, the pr.i-
.lu.tKin .)f some years aj;,, having alm.ist rompietelv v.as..,l There is n.i
reeonl of any iv.'.'nt shipni...,ts. There are, al.s... no .'.(heial fijrur... availal.le
relative- t.. the pro.lucti'.n of the various inin.'s. an.l th.- t.rtal output w.iul.l
apjK'ar i.i hav.' l«'en small.

The f.)llowi!ifr notes oi, , , oeeurreiiee of mica in Mrazil are eomi)ileil
from the r.'port l.y Mr. H. I. -.•..tf. an.l it apiM'ars that the si'iierai ...tu,-

'1 rans. Inst. Min. an.l Met., \-,>!. .\n, I'MILM, p. :C.7 .'t ^i..,.
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if

„.„r.. in this r....ntrv is similar it. nmst .-siHTts 1o ll.r usual ty|H-s of ,nus-

",vit.- .l.-,M.sits foun.l ..IsrwIuT.-, tlu- n-snuLlaMr,. to ti... Inl.an .l.-|H,s,ts Ikmuk

''"""N.M.vaH inf..rn.«li.m is availut.U' witl. n-p.r.l t.. th.- .LM-sits of mira in

,,,va/ or Kal.ia, th.- ..uantity of .ninrrul .•xi..rt.'.l frnn. tlu-s,- stn.os having

Uh., small. tl,ou«l. it shoul.l U- sial.-.l that tlu- n.i.a Iron, tlu- stut.- of (.ova/.

is of I'XCflU'Mt <1""1'^^''
. -I

Tlu- principal n.i.-a .U-iM.sits an- assoriat(-.l will. iH-jtn.at.t.- v.-n.s. l.-ns.-s.

..,. .lvk.-s whirl, o...-ur in nu-tanu,rphi.- s.-l.ists n.-ar tlu- .-ity of Santa i.u/.u,

,1.. cin-anKola. on tlu- l.or.l.-rs of ,lu- slat.-.- of .Minas ( u-ra.-s an.l hsp.nto hanto;

i, is fron, tlu-s.- .l..,."-<its that praHi-allv all tlu- mi.-a .-x,,ort.-.l from Hra..

,,s l«-.-n ol.taiu.-.l. Tlu- -ountry vari.-s in lu-.^ht U-tw-.-n •.>...(« h-.-t ami

l(H«> f.-.-t al.ovv s..a-l.-v.-l. an.l tlu- ,..-«nmtit.- v.-ins ,h..ss.-ss an alnu.st ,lu.-

„onh an.l s..uth .lir.-.-tio„ alonj: tlu- si,l.- of tlu- Cayan.a an.l l'op..«u.' Moun-

tain ranf:.-s. which fovn. tlu- wat.-rslu-.l iK-tw.-.-n tlu- nv.-rs Suo .loao .lo Hu.

IVto an.l Caranjiola.
. i .1 .1 ;. ;.,

\s a rule the rocks ..f Hra/.il an- .U-comi".sc.l to a ur.-at .l.-pth. this is

oMHicularlv tlu- .-as.- will, the m.-tanw.rphi.- schists in tlu- n-«u.ns wlu-rc llu-

,,.,„„. it.- veins an- foun.l. S-v.-ral parallel v.-ins f,-.-,,u.M.tly ...-.-..r cl.,s.- t..

:,„c an..tlu-r a...l s.,nu- of Hu-sc .-ontinu.- f..r .-onsi.l.-ral.U- .h.stan.-.-s. ()wn.«

,„ ilu- countrv U-in^' thickly W.....1.-.1. tlu- ...itcrops a.r not oiwly .hscov.-ml,

,„„ ,i„. ,„vs.M..-.- »i ,H-^mati1.-s is .,ft.-n in.licat.-.l l.y proj.-ctin^r 1k.ss.-s of

''"'"'•riu- v.-ins an- from •.'(»" to 1(» f.n-t in width an.l )i.-iu-rally c.nsist^

of kaolin. r.-snltinK fron. tlu- .l.-c..n.,...sition of tlu- f.-I.Ui.ar. m whi<-h •l.ook>_

of mica arc irn-fiularlv .hs.sc.ninat.-.l. Tlu- .linu-nsions of th.- nu<-a "books

varv ....nsi.l.-ral.lv. ran'p..^ fron. 10" X •-'<»" a.-r..s. an.l <i" thi.-k; Imt t u- avcraj;.-

si/.c" is alx.ut f." X ti" an.l :{" thick. Mu.-h ..f tlu- mica. als... .s of tlu- .snmll

.spannU- 1VIM-. 1.11..
Kurtiu-r oulv a small i.r..porti..u <.f tlu- .-rystals contam n,ark.'tal.l<-

sluH-ts. thi^. lK-in« particularly tho .-as.- with tlu- mineral foun.l near tlu- sur-

fa.-e which is .)ft.Mi partly weatlu-re.l an.l hy.lrat.-.l.

'Vhout half a .l..«-n min.-s have suppli.-.l mica f..v .-xi>..rt. but only tw..

have lH-.-n worke.l at all n-p.larly. vi/.. th.- iM.ns.-.-a n.ine an.l tlu- ("..r..n.-l

S»-raphino mine.
• , 1 c i.;n

FouMTU Mi»f -The .lep.)sit was foun.l on the summit an.l sIoik- of a hill,

where a lai-e <,viantity ..f .le<-..mp..s...l friable mica lay un.-..v.-re.l by th.-

,M-osi.m of tlu- pepnatite vein. The .piality ..f tlu- .-rystals improv.-.l pvatly

in .U'pth an.l the <|uautitv showT.l no si^ms of .liminishmc. 1 he t.-l.lspar

iM-in.' .-ompU'telv ka..lini/..'.l. little tn.ubl.- was .-xiK-ri.-n.-e.l in .-xtra.-tinn the

,nica" plates, mini.ifi beinf£ carrie.l .m by means of ..(M-n pits an.l tn-n.-lu-s.

At a depth ..f some 30 f.M>t. a larp- mass of quartz was met an.l nunms ha.l to

U- cmtiuue.l .l.iwnwar.ls .)n .-ith.-r side of the .)bstacle.



7 f.vt „t ,|„. «u,f,.,,, x,„. ,„j, ,,,,, ;,; ;, V"
'• J---;- H ui,lth of alK,ut

•».r..„Kl...ut ,h....„tin. f..|.|sp„;,
i

" •; ^•;'; '" ""• -'.vk... hut an. K..«tt.'n'|

••avo U...„ |,„.at<.,l ..„ tl,i.s |.n.,«.rty.
"

' """'•" I'"*'"'"'"!? out,-n.,w

""•
iir^:-''"?/WiT^^- - " Ko..;! ,.,™ ..,„., ,„,., „ ,,„„^ ,^,_

Kon«.ra ,...o,x.r,.v. and w sit ;.;;;, "^I ''''; "'""" '"" " "'"" ^"•"" "^ the

but th.. v..i„ h... is o„,y ai:;: ;:;:'!
: ;;;;;;',?:

"•: ^-' """••'' i^ '.ionti..a,.

what «„all,.r. Tl... total pro.lu.tio
. , f h,

^ "'"'" ''^'''"'^' ""' «"""-
'»f triinin..,! .ninoral.

'^•""" t'<"' "f th.. ,„„„. ,u,„„„„, ^„ ^^^^^^ ^o tons
Furthor jK'Kniatit.. .Jvk.'M hav.. ti«... ,ii

an.l o.h,.rs ,lo„,,tloss ..xist. I.u t ..

" '

'"r'""'
'" *''" '""""'""*" --"itv

extn.„.oiy .hffi....,t to ..., ,.,.;!:,:;:;:;:; 'zi
"'^>- ^-••^'y ^00.10... it ^

- -ts. as soon as .. ..ath...^.
^:^^^;^a:i:::t;::'z.::z

ehin.^:;;;::rr;j::;:-;!;^i-
Unite.1 States.

" "'am.l..r W»,^ exporte.l to Ix^n.lon and the
The niininK nu-thods are of a <oniPivl...f • • •

care or pains nee.i to be exer.-iJ {„"''' T""T '"''""*• ''"'' ^' "^lenma m the extraction of the crystals from the



MtU kaolin nmttix. iin>.kill«Ml InlH.iir U u^uully .•inploy.-.l. Th.< mini 'iMH.kx'

,ircr(Mi){hly(li-ati.'«l..f.|.'n.»u|H.«>(lriiinfH.I in tin- [.its im.lairtli. ii
i

a-'s.Ml ..n

to women who trim off furtJuT viildi'lrss portion!* im<l Kplit th( :i.'ft^ into

pliitcH 1" to 1" tliii'k. Thi--«' iin- (iniilly trimm«-<l on tin- (tuillotino mmliini-

utt<l piirk.-.l for -«liipnu'nf. Tl.<- uni.l.' of micii i^ known us 'ruhy' an.l alH.iit

.V) iM-r •••nt of the inim-rul ship|M>il iivcmiP'M <">" i\n»^> tin- plutrs. A <'on-

si.U'rabl.- proiM.ition (alnMit 70 |K-r mit) of tlio run-of-niim- is uxoU-hk owinj!

ti. cnishinjt or to tho inHiision of foreign miniMul milwtanco, prinripally nuij?-

nctitc anil limonitc, U-twifii tlic laniinu'.

Cradinu of t\«- mica is not vny can-fully attcntifil to, ami tlif inclusion

of (1hw<'(1 sheets in the shipments has In.th .leirncte.l from the value of the

same on the I/.ii.loii mark.>t. an.l has pr.»l.al)ly mitinate.l somewhat ajrainst

an increasinp (lenLun.l for Hra/.ilian mica ami>n>jst ICnjjIish consumers.

The mica cheets an' packed into l>oxes of alM.ut KH) i>ouiiils, and con-

veyed l>y pack nmles to the nearest station of Santa I.uzia, Konie 10 - 15

miles ilistant.

The cost of nuirketinjj Ikazilian mica is appn)ximately as follows:—

I'er ton.

Cost of nuninfi.trimminn.andpM'parinj: for market, including trans-

|M>rt to Santa Luzia station of the |>>oi>oldiiia railway « 2i;r.'»0

Freight <har);i's to Hio lie Janeiro " ^*

State ex|)ort tax '
i
'7

Storaf?t>. transhipmettt, etc '**^

Freight to Euro|K' or Inited States, with insurance, wharfage, etc
. 24 .35

S30'J.71

Considerin^' ihe simple methods which can l>e employed in the miniriR

of Brazilian mica and the h)W cost of lalK)ur, it is surprisinj: that the industry

has not progressed farther. As it is, the output of the Hraziliaii mines has

.steadilv decrea.sed and apjM'ars, at the present time, to l)e practically nil.

The imited production of mica and talc fn)m li(02-() is given as follows;—

1()()2 11 tons.

1903 "

1904 1^ "

1905 1 "

1900 f^ "

NORWAY.

An attempt ti' mine muscovite in this country was made in the nineties

and pits up to KM) feet in depth were excavated. M the one, anil appan-ntly

the only, point at which mining was essuved, namely the Godfjeld Mine'

Collin y (iuiirilutu, Vi.l. IJCXVIII, p. 32. .\U:> .Mineral Inda-tf.v tS99, p. 428.
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^nl ril \Klll«'V.

V. i.liim '.. iiTciit n'lH.rtn.' csli'iiMVi- iiiic'ii-i«"nniij£ |n-i:iimfitri* rxi^t

S.iitli Atiica. T»»«' I.Tiility wli.-n- lii.' niost piMiHi-ini: .lyk<«*

l,:iv.' »M-.'ii .li,rov..r,liH _•:. nMl.'..<'ii-t of l,.-y.ls,|..r|., iM'ur tl.r iMifiKii^ riv.-r.

ii, tlic NoiOint. Tnm^vurtl, Tli<' vriiix rmi nlni..-it .Iw rm t ;h,.1 wf,i, uml

l,av.' Uru iim.'.l for u .li-'m.r.- ..I ...iiic (Ht inilr^. TI.p ini.n ih ^ni-l f.. Ih'

„nusu..llv .i.-.ii- Mu\ iHMt.ri rrvMal m.-uMirin- H," ,< s ii.tosh I.hv.-

Ui-n tuk.M. tiotn th.' -.iiitic.' .i.|«.>it^. The n-^'imi i- known m^ llu- Miu'iitM

n.i<-ii-ft.'l.l^ Tl..' l.-llowiim iK.t.'H .m till- :.l«.vr .lisiiin art' Im4..'I. Ir..ni ill.-

'•MiiHTiil liKlu.-tiy, I'.tlit;"
.

Tlif I . vilsilorp Mi<:i. l,iriiit«-il. ih a ii.w ('..nii>miy i»rcam/,i-<l f..i iiiiiiiiiu

n.ira in tl... •rnin.*v,.,
'

Tl..' |.n.|K-iiy .-..nsists ..t (MM) l.,..ni.-tal clninis,

.....npri-n,.,' an aiva .tl .,i-.ut I
,' X J

.nil.-n of a ri.lKi- t.loni: ll.- n..ith.-rn Imnk

„f flic olilants liviT. Thr piniHMtv lia>» Ixmmi h.-l.l up I'-r "'Hny thn-.- y.'ars

an.l (liiiihi: I'.MO i.r.|mnitnry work was nirri.-.l out in anticipation of llu-

,.„n.i)lc'tion nf thr S.'lati nulwav, wl.i.l. will alTor.l a.r,.ss to tl..' .listrin.

AlH.ut '.'(K) nativcH ai.' to U' cniployfd. Working cost, have Iki'ii .•.iinmtf.l

f(,i
I
ii-w ,ii t>;uisiHirt run'lition>, ami liavc U-.-n fouiitl to U- t7.'> to fl>'> (x-r

,,.„ olmtanv'ularcut nu- a (not l.-ss than t" in Icn^lli) .l.'liv.T.Ml iu bm.lon.

Ill u.l.lilini, to the forcKoinj: fountrii-^, mica has also Ikmii niincl iu

Miii " ii-ianiitits in Hu>siu, Sav.ny (rliicdy Icpi.lolit.- ami /.iiiiiwuhlin- for

thM liiliMiu .•oiitriit). Mfxico. Ni'W Zealand, ami (V'vloii.

Hi .sinks:* MktIImDS ok SiIII'I'KKS.

.\llhou>:ti till' ti'-ts which h»\>-

of mica ohlaiiicil froiu viuhui- ' u:

Kasi Africa. Ura/il. Iiulin. :''i.. 1

niuscoviic possl•ssl'^ a~ hinh a i>. •.<
>

•

tiir latter variety is pivfern-i -• ;::;ii

account ipfitssdftness ami); ' '

sheets of amlx'i' mica :i I ways c-.i'ht

is recoffiiized in the trade as the i

This U'iiijrso.it is to U- n-jjirtted il

• »' ! >';o

:-:v .

lied out upon diflerent varieties

vv rid, such as Ceylon, (iernian

' shown that first-class, clear

.. .\sanilKT mica or phlojropite,

. .irers of electric machinery on

1.a I .ui'-'i'''''!"''''''"'' •""''"'"'"'"'"

n'i.e. and Caniulian phlojtopite

i r uSe ill electrical appliances.

iinidHly of the Canadian producers
• ""•" "'f- • I- • • . ...
do not endeavour to retain for the ouipnt of the mines tin' reimtation which

hi«h-cla.ss anilwr mica mosi certainly enjoys anion;: consumers of the mineral.

It has to Ih- admit led, re^irettal.le thoii;:h it is. that mica merchants in this

country have f.u- many y<'urs defeated, and still defeat, their own interests,

l.y the tactics they |)ursue in the di.sposal of their minerul. It is not so much

thi' fault of the lar^rer ojierators as of tin- smaller dealers, though even the

former indulge to some extent in similar practices. 8»'veral attempts have

' Mimr.il In.lu«tr>-, 19()9.



56

•-t always v.ith.,,., ..
,.' ,;'/;' '"';"''"" PLl.'^opito i„ Cn^ai Britain,

with ('ana-lian ship.K. s uh' , f , 1

'
'"" '''" """''' '^^""' *" '^''t ""tiroi;

sto..k o„ this si.l' of th t ,.; *t1"7'
/•"'^•^"'•^^''''••'i^P'-oftheir

K"«lishronsu„„M-sisau..ah 'tiJ
'',"'"";"

T"'''"''
'•"'"''•""^ ^^''h

t.. furnish uniform an, nii
"

''
'"

V"" T^"""'
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in their consisumonlH. tJio proco-luro of Caim.Uan (leiiU-rs is rrudo in the

oxtromo and has m.)st certainly l)Ocn the means of preventins an expansum

of trade witli Continental consumers.

It nuist of course, tx- remoml)en'd that the in-culiar nature of Canadian

phhx'opite d'eposits is to a larjje .le-ree resp.msil.le for the inclusion ..f con-

sidenihle (luantities of inferior sheets in the output of the muies. Compared

with white mica or muscovite, the jM-rcentase of amU'r mi.a sheets sp...lt

through distortion, creasins, or crushing while in the firound. is extremely

high Muscovite crystals, and also phlocopite crystals fn.ni fore.fin localities,

would apix-ar to hav suffere.l a far smaller decree of natural distortion, and

the sheets are seldom found to Ik- crushed to aiiytlinj; like the same <-xteiit

as plates of Canadian phlosopite. This disadvantage, added to the fact that

the cost of labour necessary to mine aniln-r mica is many times greater than

that of the native miners employed in miniiifi muscovite, has imhued

Canadian producers with a somewhat erroneous idea of ihe value of their

mineral, and has resuhe.l in the adoption of the pivsent parsimonious

methods, wherehv everv scrap of mica i^ collected and sold. Small and

crushe.1 sheets are readilv accepted hy .Vmerican and Canadian manu-

facturers, since thev can In- employe.! in tli.> forniati..n .)f mica-l...ar.l. which

has to .-i larjie ext.'nt supplant.-.l the us<> of sh.-et-mica on this si.le .)f the

Atlantic. VmhWAx an.l Continental buyers, h.)wev<'r, stipulate f.)r perfect

sheets, fnv fn.m flaws, cra.-ks. creases. (>t.-.. an.l wlii.-h an- cl.>anly tnmnie.l;

that is to sav. are iwrfect to their e.lfi(>s ami yiel.l plates havuif: a Mirface

consistent with the .limensions aftree.l upon. Canadian .lealers havmR to

furni.sh a parcel of she.-ts measuriiifi 2" X r lefianl themselves ju.slifie.l

in supi)lviuK platen haviiiK niaxinium .linieiisi.)ns of 2" an.l 3". an.l often

possessing rafifje.l ami irre-ular edp-s. The Hn}ilisli c.n.sifjiUM-s, ..u th.> other

han.l maintain that a she.-t of 2"X ;}" .shoul.l yield a siirfa<-e.)f approximately

2"X :J" t.. (i s.,uare inches, an.l .-omplain that the 2" X :{" .sira.le supphe.l hy

Canadian .lealers .)ftc-n yiel.ls a surface ..f ..nly 2 or :5 s<iuare inches an.l .-v.-n

less. The followinfi excerpts fiom a communication from Messrs. F. W iji^ms

& Sons. 102 Miiiories, L.>n.lon. .>iie of the largest mica ilealers in the w.)rl.l,

show the disfav.)ur with which the nieth.).ls pursue.l hy Cana.lian shipp.-rs

•ire iHvar.led: "Canadian mica miners have un.louht. .lly a reputation here

f.)r iK'hifi univliable, the ji.)o.ls iK-infi rarely up t.> sample in .(uality ..r sra.l-

iiifj, an.l usually a l.)t of ahs..lute lulibish is include.l. .Vnother tiling to U-

remembere.l is that this is a free market, and Cana.lian mica has t.. c.miiM-te

with mica fnun all parts ..f tiie w.iil.l. parii.'ularly with In.lia. Ceyl.)n, South

.\nurica.an.l S.)uth .\frica, the latter llir.'." .listri.'ts all pr.xlu.Miis 'anilx-r'

mica .)f e.iual .luality an.l fur Inlhr Ininmvd than Canaihan amlx'r mi.a;

s.)me .)f the re.-ent shipm.Mits fr.)m S..utli .\fiica are the finest an.l sott.'st

amber mica we l-.ave ever IuuhIKmI. We .Mu^lose samples ..f S.)Ulh .Vm.'rican,

Cevl..n, an.l South .Vfri.'an amber mica to sh.)W the .luality an.l trimmin}: .>f

the pn.duct .)f th.-se c.)untri.'s. Sow comimrc these with the ComdUm thiimft-
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CHAPTER m.

F'HUHioHTi: (tH amuku mica.

General Occurrence in the Province of Quebec.

TIm' niitlHT mica (Ifposils nf the Pnivincc of (JucIh'c, wliilc not cDiifiiicd

y^iU-ly to the ffgiitu Uirdcrinjioii anil Ix'twccn the I.n'-vrc ami (latiiicaii livers.

siikI cominiscil witliin tin- comity of Ottawa, have iicvcitliclcss Im'cii cliicny

exploited ,11 that di.-^trict

.

Till' iiiica-U'arin;; dykes, or |i\ loxeiiiles. liiid prohalily their unatest

distrilmtioii throiijiliout thi' rcfrii^ii iiiiiiiediately lo tiie noi1h of i he (ily of

Ottawa, the typical jrrceii rock iieiiiy met with on most of the e\posed

eminences in the town.-hips of Tciiipletoii. Wakifii lii. Mull. Portland, eti'.

These dykes are known to extend westwards into j'ontiac county as far as

the townshijiS oi ^>ly^<lll and Waitham. while cif^twards mica oulciups

associated with similar rocks inive Ix-en located in .\r;^»il<'iiil i-oimtv. Vicnt-

worth an<l Ilarriiiftton townships, and evi'ii a* far eas' lis Montinoieiicv and

WoMe counties in the neif^hhourliood of (^ucIh'c. I'hesr .*'()osits.tiioui;h as yet

Im'1 little developed, owiiii; partly to small o\viwr!<hip. w*'l partly to jircsent

iiisutlicieni means of cominunication and transportation, an- yet vaiiiat)le as

.•iiowin^' the c lent of coun'rv traversed li\- the iiiica-lK'arutir rocks and as

indications of the prohalile existence! if reserves of the mineral ."jtside the are.-i

at ])reseiit exploited,

.Vorthwards, the liiiiit> if the inica-licaring /one ar<' practics^. , iinkii'WK'ii.

.Mica ha:- l)e«'ii profitably iiiwM'd ui the townsliifjs of ('aiiier<»ti an«i Kjran, nmt'i

promisiiif; outcrops are re])orT.fll to iiav lieen located even fsi«rtlier i*»rth tham

thi.s, in the townshiiAs of Aui«*»nd and I.xttoii Hence, Tfeouj;h »^m' inicsi

ileposits which have uj> to tin pres«^it lieon activeiv expW»?'ed are those

lyiiifr within easy rea<'li of railwa '•onHJUinication i>r of other jjoihI nirans of

truns|>ort, there isevery reas(.ii to (<«»-snpf*).se tin' existence of e(|uall> valuable

deposits beyond the limits of the an-^i nieiitioned.

wh(

.Mr.

surt

ha.s

MICA MlifCS AMD LOCikTIONS.

Tltl: LiKVHK KVKR I)l,-11UCT,

ilTl AW .^ ' <M NTV,

7'i*l('»*A//) of /{urt.ii'ihnitt

Haiifii- I\'. Lit i.'i .\. \. -Thti* is the <jBi-r lo«-ality in the alx>v»' tovv«*4»i|ii

•re iiiii'a has l«-»-ri mined to ;iiiy cxient In l.s»#S»M,nK> work wsks doM* i)y

Tetieau. a**. I aKaiii in l'.«H bv Mr. I) Kicltar'l Th»- workins-s ci.nsi»«* frf

ace f*ws. aiiiid a "•'»upi»- of tons of !.«mll mica **•!•*• tak**: 'nit The lieiH"*!!

not UfMl woffe'd since the hir-i-isafwd ceased si^rutim»^
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ill coltiur. Hotli tlic pyroxfiiiti" nn<l the country rt>rk (thf liitfiT a dark

(jjiciHs) an' much sliuttcrcil ami travcrwil l)y iiiiiin'ri)U(* joints ami lissiin-s

aloiin which consi<li'ral)i«' cnisiicd mica •iirs. Thi> pyroxciu' crystals

weather readily, liecoiiiintj brown and jxtwdcty a^* a icstilt of exiiosini'.

l{an);e HI, Lots 1, 2. —Worked some _'.') years ago iiy tlie France

Mining (umpany for phosphate. Xo extensiv work was carrii-d out, oi>era-

tions In-ill)! I"r tiie most part confined to the surface.

Tiie projM'rty now lielontts to Messrs. O'Hrien and lowk-r, of tMtawa,

who iiave had eight men employed in trenching and drifting during the

past year. On lot 2, the principal oiM'iiing is a tn-ncli aliout I.") feet deep

driven at right angles to the strike of the pyioxenite dyke. This ojM-ning

disclosed good showings of green ajiatite ami mica crv.stals of fair size and

of good amlx'r colour. The dyke is here not of the usual pyroxenitic tyiM-;

indeed little normal pyroxenite is to In- seen in any of the exposures. Thi'

rock is, for the most pai1, a light-coloured aggregate of grey iiugite and

whiti.sh plagiocla.se with accessory |)yrite. In many instances the plagiocliis*^

has iM-eti altered to scapolite or its variety wilsonite, several examples of the

latter pink mineral U-ing observed (Plate II).

This augite-scapolite rock seldom contains any mica, but pock> ts of apal ite

frequently occur in it. Small aggi-egates of medium .sized black tourmaline

crystals were ob,served at one s|Mit, and an interesting occurrence in a ImmI of

sugar-phosphate on lot 1 was a drusy mass of small purple and gi-een fluorite

crystals of octahedral habit intimately associated with small dark plilogopite

crystals and faujasite.

It has not lK>en ascertained whether the mica-U'aring dyke forms one

broad iH-lt over both lots, or whether there is a i-eries of parallel bands cutting

the country gneiss at short distances from one anothi-r. .Mica has Ikhmi found

ttt many spots on the pro|H'rty and giMierally occurs in small ixickets with

pink calcite. Well-formed apatite crystals, uj) to 12* in length, are found

in certain of the cavities, sometimes lying in calcite and .sometimes in

sugar-phosphate.

The principal work is at present Ix'ing carried out on lot 1 .
Hen' several

pits and drifts hav*' In-en excavated on the side of a small hill adjacent to

numerous old vorkings of the France Mining Company. Large quantities

of phosphate iu.ve lK>en found and also considerable mica in medium-'ized

crystals of excellent colour and quality.

.\n adit has lieen driven .some ,")() feet in'' :: hiii i". an inclined fissure

carrying good mica, and a drift .sunk at ! ; 'i-'c i" :>.v -> carpment to the

west of the adit has also struck a pronii.- :'. •..••o.-ii n. what is pn>lmbly

a pai-t of the .-^ame fi.ssure (See Plate HI). A crystal ^u.-asuring 24" X IS"

across has Ix'cn taken from this drift.

The general trend of the mica-lx-aring rock ..- no>-i; iwCi south and tlu

mica occurs both on its eastern contact with th' , Hintrv an i < i irregiihir

fissures in its mass having no definite direction.
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In ions, tho niinp was wild lo Uop-rx, McCmckcii, and I^'wis, nf Oltiiwa,

wlm only worked for six months. Sinrc the lust named ceased work, the

mine has lain idle and the jiits are full of water.

The workinjjs an' situated on the top of a hijih ridj;;- and elose to the

shore of a small lake. In eonse((uenee of its proximity to the water, the mine

is a »et one. antl oi)erati(»ns were nuich hindered hy tiie infiltration of lake

water.

There are about a dozen pits on the property.ranjjinfifrom 10 to S() feet

deepand excavated on the eontaet of a pyroxenite dyke with tlu; country frneiss.

The p>Toxenite is a loose (rreen rock containin'j; cavities and fissures lined

with larpe and well-formed crystals of pyroxene. There is much iron pyrites

present in the rock and the mica is consetpiently rather brittle anil j;enerally

of a reddish-ami K-r colour. Some phosphate occurs and a little white coarsely

ciystalline calcite. In addition, the occurrence of i)ink and ureen fluorite,

of the zeolite fauj isite, and of diitolito (l)otryolite), is of interest.

Quail z also (,ccurs in well-formed crystals fre<|uently lininn the walls

of druse:; and cavities in the pyroxenite.

\X the north end of the workiujp a massive <iMai-tz dyke containinjt a

few scattered crystals of pink orthodase forms the foot-wall of the pyroxenite

dyke. This (luart;. dyke is from S to 10 feet across and is sharply defined,

haviiifj Ijeen apparently fornud sul)se()uent to the pyroxenite and alcmg the

contact of the latter with the {jneiss.

The mica is, as aiiove remarked, rather brittle and inclined to split up

into rii)bon mica. The pyroxenite dyke strikes almost due north and muth,

and the mica occurs on its contact with the country and also on joints and

fissures in the pyroxenite itself adjacent to the contact Exposures of mi<"a

ran be traced ahmf; the latter for over half a mile.

The mine is eipiipped with the usual buildings, including Ixjarding-house,

cuUing-sheds, smithy, etc.

The projx'rty lies about 11 miles north of Buckingham.

I^)t 23.—Pros|)ected in 1S97 by Mr. McTieman with several men.

About three tons of rough mica were taken out. Xo work has Ik-cu done

since the above date.

Range II, Lot 7.—Ik'longs to Mr. W. .\. Allan, of Ottawa. This projicrty.

upon which there are several shallow pits and drifts, lies in a swampy flat

at the foot of the hills on which the Daisy mine is .situated. Si-veral small

knolls of pjToxenite rise out of tiie swampy gic ui'i! and carry consideiable

quantities of good quality mica crystals. The cieposit is of the pocket t>'po

and much pink calcite occurs with the mica. The proijerty was last worked

five years ago with half a dozen men by the present owiier, who continued

o[)erations for alwut eighti'en months.

Water is understood to have . ^-ped considerable trouble in the pits.

The appearance of the depos is promising, and the property should re-

pay more extensive development.
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the mine which is provided with Ixinnlind-hDVisc and tlu- usual l>uildiiij;s.

\o niachiiicry is in use at prcst'iit. two l(()oiii-d('iTici\> worked liy liorse-

power ix'iiif; employed for hoistiii}:.

The workiiifis are entirely suiK'rficial unil consist of a nuinher of surface

pits and drifts sunk on the west side of a hill about a hundred feet hif;h. The

west sloix' of this hill consists of pyroxenite which forms a dyke strikiiij;

ulmost due north and south and in contact with )^-ey hiotite j:neiss on the

east, and crv>talliiie limestone on the west fFij;. !•) The limestone has

I"i({. !t. —Sect ion at Moose Like mine. lot 1. riingc IV, township of Villcnriivc. Quo.
a, crystalline liniistme ; P, pyroxenite witli poeki-ts and irn^gular li'uil-^ of mica,

in; g. gneiss.

l)een much eaten out hy the action of wati'r, and K'>">'l-"*ized cavi-rns exist

at the base of the hill. The p\Toxenite is a normal and .softisii rock nnich

traver.'ied l)y fissures and contuininf; numerous ])ockets in which the mica,

a f^ood (luality amtn'r, occurs, accom])anied l>y pink and white calcite, .some

{jreen ])hos])hato, and considerable pyrrhotite. The dyke has lM"en traced

for a width of over 300 yards and mica exists over practically the whole area.

The pyroxenite a])iH'ars to have iH'en considerably shattered and mica occurs

on the joints and fracture planes as well as on fissure-veins. This mode of

occurrence sometimes ffives to the deposit the apjjoarance of larfre i)ouldcrs

of pyroxenite cementccl by calcite containinfi; mica and phosphate.

Plate IV shows a <;ood example of mica occurrinj!; on a true vein. Many
•jooil crystals of mica have In'en found in the surface soil and tmdiM'lyinf;

decomposed rock and a fine example of a crystal sheared by {ilacial action

was observed.

The deposit is of the pocket and fissure class. The mica crystals are

inclined to the small side, the larp'st sheets obtained .seldom exceeding

r X .>".

Phosphate occurs only in small (juantities and is not saved The deejM-.st

pit on the property does not exceed 'M) feet. The mica is .sent to the Villeneuve

mine, some 3 miles distant, to Ik* trimmed.
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Tiiiriifiliii) of W'rih.

Uiiu}.'!- I, Lot 1(1.— Hcloiijrs to Mr. St. Louis, of Nolri' Daiiic du Liiiis.

Some prospect ins: work lias hrcii done licrc and a littli' aiiiU'r mica found

Haiific in, Lot 1 L— Known as the Oriole mine.

This i)roperty iM-lonjrs to Mr. (1. McCain-, of Notre Dame du Laus, and

was orifiiually oiM-tied up for phosphate. iM-rhteen years a<ro ojierations

were started by Franchot, Haycock, and Watters, of Ottawa, for mica, and

over S1S,()()0 worth of 'A'lod (|uality sheets are reported to have In-eu taken

out.

The mine has not U-en worke.l since the above-named cea.sed oiM'ra-

tions, and all the buildiufts were burnt down in a bush fire ten years ago. The

present owner is erectinji new buildinjrs and intends I'tartinji work ajrain for

mica in the near future.

The mica occurs hi pockets in a inroxenite dyke strikinj; north and

south and cuttin<i biotite -iiK'i -. The workings consist of surface pits and

drifts which have Im-cm excavated for KM) feet alon^' the mica lead.

Township of Bigclou:

Uanse V, Lot .Vi.- Helonjjs to Mr. W. Parker, of Huckinfiham. This

jiropertvrwhii'h is situated to the we.st of the Lievre river, and some 3

miles from Xotre Dame du Laus, was first oi)ene<l up some years ajjo by the

present owwr in conjunction with Mr. \V. Cameron, of Huckinfiham.

Operations have only been conducted for some three months in each

year. When visited, the mine had Ikhmi working: since the precediii}; May,

three men and a foreniiiii beiii<; employed.

The workiiifjs consist of one main pit, down about oO feet, following an

irregular and pockety mica vein, ami numerous shallow pits and trenches

opened up on pockets and joints in the pyroxenite. Xo machinery is

employed on the mine.

The mica is a dark amber, of an olive jireen shade when viewed in thin

plates, and is not a very good splitter. The crystals are of mediuni size,

averaRing about (>" across, and occur with white or yellowish calcite in

pockets and on joints in a pyroxenite dyke of medium colour and grain :

the deposit is of the pocket and fissure tyi)e.

The dyke borders on crystalline limestone and the contact zone, on the

nortliwest,Contains considerable (piantiiies of black hornblende. Some mica

also occurs in the dark hornblende rock, but in this case the crystals are

usually small, and more often of the ' si)angle ' variety.

Little or no phosi)hat(> accomi)anies the mica. Close to the main pit a

small excavation disclosed a kind of pocket in the pjToxenite. This pocket

is more or less filled out with a gn\v mineral pos.sessing good cleavage and

vitreous lustiv, and often well crystallized. Near the surface the crystals are
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Itrown iiikI friiiMi* tliri)ii){ii <i\iilixiitiiiii. Tlit> niiiicrnl ii* iirolmlily nliviric and

tip|M':trN to liiivc In-cii ili>|H>titcil uh ii n-mlt if n lutiT iKiiciuiA intriHiori into

tlir pyritxi'iiitt'. l'>|x'i'iHlly iiitcrf-.iiii)j ii* tlii- im-wni'i', Uitli in tlic olivini'

itself iinti iii'<" ill II whitish cnlritc wliirli orciirH Hrutti'rrtj tliroimhoiit its mass,

of hliirk spiiK'l «'rystals. Thcsi' urt- for tin' most part wfll formnl imliviiluals

of ortahcilnil liuliit.tlioiiKli coiiiliinutions of octaholron, iloi|ci'ahc<lroii, and

ti'aiM'isolicdi'on also occur. Twiiininjj on the octalii-dral fan- is also common.

The size of tin* crystals ranncs from I" down.

SiirfiK'c indication.' int to considi-rahlc ipiantitirs nf niica on tiiis

pro|H rty and also on adjoining lots, and the deiMif'it deser\i more extensive

development. Up to the pn-st-iit no mica has U'l-n S4ild.

The rotitjh mica is drawn from the mine to Notre Dame dii l.aiis, where

it is thumlMrimiiied, packed into harirls, and stored.

CMtral MIM ktglon OomprUlnc Timpiitea, WikdlaM, BmI Bull, and Watt PortUad

TowBihlp*.

(»TT.\W.V fOl NTY.

Townnhij) «/ Timplrtiin.

Uanjte IV, Lot '22.— Knr>wn as the McX'eity mine, and o|)ened many yearn

apt for pliosphate. Messrs. Taylor and McX'eity mine ' for mica in 1S!(S, and

took out a few humh-od |)ou!ids of jrood mineral. The workin)?s consist of

a main pit fiO fin-t deep and 20 X 20 feet, from which a narrow tn-nch 2.'» feet

lonj? and lo feet deep has JK-en carried aloiij; a narrow lead of medium <|Uality

mica and jihosphate. The rock is a ureyish pyroxenite and the deposit is of

tiie fi.s.Hure t>-jH'.

Itanp' VI, Lot 1.').— H<'I()n)js to Mr. James Brady, of Perkins Mills, and

was first worked by owner in KMH)-] for a few months with five men. Some

good (piality ati<l laiKo-sized mica was extracted, Imt no further work has tx-en

uiulertaken.

S«'veral tons of i)hosphate wen- pnxUired at the .same time. The work-

ings aiv .-ituated '.i miles southwest of Perkins Mills, an<l c()nsi^t of

several small ojx'n-cuts or trenches, tlie deejM-st downi M) feet, sunk on fissures

in a grey pjToxenite, an<l carrying mica, a little pink calcite, and

brown phosphate. \n unusual feature is the ])it'sence in the phosphate of

druses lined with amethyst crystals. The (juality of the mica is good, but

the deposit does not api)earto Ix- of sufficient extent to warrant any exten.sive

work tx'ing undertaken.

Ix)t IN S.J.— I^'long.-t to Mr. J. Coltey, of Perkins Mills, and was first

worked by owner in 190.'), with three men, for a couple of months; no further

work has l)een done. Almut eighteen barrels of medium-sized light amlier

mica wi're taken from the workings, which comprist! several snudl surface

l)its, the decjx'.st lx?ing down 15 feet.
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irkiMl nt liiti'rvHln iintit ihi- iiiitiinin of UKM), ciiiii- uhi-n tin- mine Iium Imt'U

i

It U i-Htiiimti'.! timt uvi-r JfiltU.lONI woitli of niira uimI i»,l»N> li.tm of
|ihiM|ihati> hiivi' Uf'ii tiiki'ti olT ilii- |»ri»|ii'rty,

lluih oiMTator ill tiini oiiiiiiiMil the iiiiiic with tlii> n M«iiry nmcliiiHTy,
iiicliiiliMK Mi'uin |>uiii|w, ilrill^, \umU. etc., iiml ii ili'|>tli of 7(1 fi-ct wiih rniilii'ii

ill the iimiii |iit.

ThiTi- an- M'ViTal o|H>iiiii({«. coiiHiHtiiiK of Iouk narrow th-tirlu-jt i>\ravatfil
on paralli'l i<'ail« of

|
iiw|i|iati' ami mica, which have Uth ilc|N)iiti-i| on fit*-

Hiin'K in a pyroxi'tiitr ilyki-.

TiH jfiH-nil .lin-ciion of the Ica.ls is N. W. ami S. M. llu-ri' Irinu a xliifht

(lip to the Houthwi'Ht.

Th." Iar»j.'-.t pit i' |(N) f.M't lotiK. 20 f.ct wi.lc, ami 70 f.ri .l.^.^p. an.l
then* arc, in aililition. niimcroUH small pros|N'ct pits.

Thi' pwixi'iiiti' varii's conHidcral.ly, ian»fiiiK from a coarwly rrystallini-

normal rock of a dark (jic-n colour, u, a (iiicly-crystallinc ami almost
black mica pyroxcnilf. The vein matter is larjp'ly pink lalcite ami
Hpatile of Ik «le«>p sea-»sreen colour, mica crystals lining the contact I* twii-n
calcit • an-l pyroxenite wall, as well as occurriiiK disseniinatpil throuKli the
vein.

Considerahle (|uaiitilie.s of pyritis are pn>««iit, and hirp' mawes of milky
white (luartz were noticed on the dum|>s.

The mica is un excellent laownish amlx-r.

l.()t !.') W.J.— Phosphate Kiiij; mine. Thi.i mine lies ab!)ut one-foui1h
of a mile from the Hainville, or Du^as workinux, and on the western side of
the same hill.

Formerly owned hy Mr. .\. W. Steven ,.n, the pro|)erty pass.-d in isiKJ
to the r.ake (Jirard Mica System. This ('(impauy en-cte.l a camp. installe<|

considerable nuuhinery. and con.st ructed nmx .ad.-, working for two yi-ars

and extracting Iwrth mica and phosphr'e.

In lS!Mi-7, Welister & Co. had thirty men at work on the mine and ol)-

tained a laiKe ammint of mica. Then, in IS<»7 the Mica Mininj? and Manu-
fucturinn Co., of bmdon, acciuired the pio|K'rty and continued to mine until
IWW. employing as many as fifty men. In I'MMi, Mr. T. J. Watters worked
on lease for a few months with a small xaiiK: this is the la.«-t work done on
the prop«>i-ty.

The jti-neral ){t'«)lotiical conditims cori-espoiid to tho.se at the Hainville
mine—in fact the dejjosits ai-e continuous, the Hainville mine Immu^' situated
at th<- southea-stcrn, and the Phosphate King at the western outcrop of the
dyke.

The mica and phosphate occur on |M)ckety leads, having a strike of K.
•20° S. ami a dip of m° S. .vii inclined drift M) feet high has Urn carried
KM) feet into the hill to the east, on the main lead. From hen' a shaft was
sunk 70 feet and a further drift run 2S0 feet. The de|)osit has l);>en worked
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''The niaiii deposits wlicn' iiiiiiiiif; is ijoiti^Kii arc ('"iilact dcposiis lid ween

the older formalioii, a (jreyisii and re<l jiiii'iss, and the younirer nxk, pyroxene.

These deposits are of consideraMe extent, one of them havin;; U'en partially

explored for a lenirlli of over iH) feet; the main o|>enin!.'s have a leiiirlli of

120 and 170 feet respectively, with depths of 12') and 200 feet. 'I'lu miea

forms vein-liki' acciiimihitions near the solid wall of the older formation in

thicknesses from 12" to 12 feet. Apatite ami calcile are fre(|iient <(ini-

t)aiuons in this mine, tlie former at times occnrriiiii in such larjie compact

^

k
>^T»7 '^

-/?ump
''i.! ':

'^ .Durnp ^A

a

H:^-

of

70..
^"^'^^/>-"^:

* ..

^'^oO ^""^fi >-.

{^"0,^1

. « Pit

Coicri/ r>-i''^1 .V .'^i.-l Uoi'nS

P .:-nf>

V\i.. 10. Surl'.-iiT plan of Wallincfurd mini-.

masses and of such liijrh-urade (yieldinfi over So p<'r cent phosphate ot lime)

that its niininu;. in s|)ite of tlii' prevailinj;' low prices (S!( ;i ton), is well

repaid. The under^l'ouml work on thi^ pro])erty consi>ls of drifts alonsr the

mica vein and cross-cuts from till- hottoni of the 12") ft. shaft , to other paral-

lel di'])osits, the outcrops of which api)ear on the southern side ol this shatt.

(leiierally.the veins on this ])ropei1y continue in ,^reat re<rularity anil althoujih.

at times, dead jifound in1erru|>ts the reuular cour.se of the mica accunudations,

e.x|)erien<'e has shown that these iiit<'rruptions are of no account and do not

induence the re;:ular and steady >upply of mica."

Hanjie IX, Lot la. -Known as the Sophia mine, and o|)ened in lMt2 liy

l-ee Hros. of .Montreal, with eijrlit men. Subsequently the Lake (iirard

Mica System obtained possession l>ut did not carry out nmch work. The

present owner is Hon. I'. Macl.aren, of Perth, who bouuht the property about
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A little plioMpliatc ac('<)iii|)aiii('s tlic mica, ami coiisiiiciaMt' deposits of

this mineral an' ri'portcii to occur on other ])arts of tiie propeity.

Lot ll.S.t.—Opi'iied for phosi)hate some twenty years api liy Mr. A.

Perkins, and workecl later, in 1S<»|, hy .Mr. Piillan for mica.

Siil)se(|uently, Webster & To. carried out considerate work, and took

out ai)ouf twenty tons of mineral. In IMIS Mr. Perkins commenced pros-

pecting:, and found promising; indications at various points. The followin;:

year Jurkowskl iV: Co. worked for ;-i\ months, and since then various parties

have done a little mininfr at intervals, includinv: the Laurenlide Mica Co.,

who leax'd the property in I'M)'). an<l installed a lioiler, steam hoist, drills,

etc.: all m.'ichinerv was removed from the mine some years a<:o.

The last work was carrieil out hy Mes.^rs. l.oyer Uros. of West Tem|)leton,

(hiring' the early pail of I'.HIK, ahout .")(l tons of |)hosphate and a little mica

lieinfi mined. The workinjjs consist of five pits, the lar>:est of which is (id

feet di'e]). 20 feet wide, a'i<i Ml feet lony:. .Ml the openings are open-cuts

carried into the south and east slopes of a hill some '_'()() feet hijjh, situated a

mile from Perkins .Mills.

Tlie mica and phosjihate occur "i lissures in a noinial pyroxenite. ami

have a jreneral direction of east and west. di|)pinji at varyinj; de<;rees to the

south. The walls of tlie.se fissures are often co>-ered with a conijiact mass of

small mica crystals.

The leads an' very irrej;ular and vary much in widtli: in a distance of

•J(( feet one vein narrowed from 1.") feet to ;{ feet. The |)ro]>erty would seem

to he of more value as a phosphate producer than for the mica it carries.

Lot 1."). --H. . .iijjs to the Laurentide Mica Company, who started to work

ill 1!H).") with a force of .")() men. .Machinery wa.s transported from the

nei^ihlioiiriiiK mine on lot 1 \, and work was continued for six months. .V few

|)its were openeil in a contact zone between |)vro\enile and jnK'i^^. the mica

occurriiifi on parallel fissures in the pyri'veir.te.

Hesults do not appear to have pio\>d very encoina<;iiijr, for, with the

exception of a little i)rospectin^ in I'.MIlt. no work has been done sinci' 1!(()">.

and all niachinerv, etc., has been removed from the mine.

The mica is a fair jfiade of darkish amiier. The veins have a freneral

trend of east and west and dip slightly to the soinn. while the pyroxenite

dyke strikes northwest and southeast coiiformiiii; to the strike of the country

jiiieiss. The dij) of the latter is ,S(t° \.\'..

Pejrniatite veins cut both ftlieiss and pyroxenite. one sucii strin<:er bein>;

well shown in the main i)it, and haviiii;: a width of Is" and a direction

normal to th<' walls of the vein.

Lots 17 and IN .N.^,. -Known as the ( loidrin^i mine, and an oM phos|)hale

|)ro|)erty openeil in lS7(i by .Mr. .lohn McLaurin.

Tiie Pa))iiieauville Luiiii)er Company accjuireil the property, toirether

with lots 17 and is of ranji'e X, some six years a<fo, but never workeil until

IMP), when half a doz.'ii men weii' s.>t to work on jot 17. laniri' IX.

/
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Ii()t 7.—W()rk<'(l for a few weeks in lilOS by Mr. (Ircf'r. of Mutit ri;il, with

two men. Only surfaee work was done, and not niiicli iniea was tmind.

I,ot S. - Known as tlie Marsolais mine, and an old phospliate property.

It was formerly owned hy the Templeton and North ( >ttawa MiniimCompan v.

of Montreal, and was aripiired a few years a<:o liy Mi. M. ,1. O'Hiien, who has.

liowever. carrieil out no work as vet.

There ari' two main pits on the jiroperty, !»() and 70 feet deep, re>pec-

tively, both now filleil with water. .\ few l)arrels of mica were tal<eii from
the dumps in 1S!)7 by Messrs. Charette and Jillien, and in I'MIO .Messrs. i'oweil

and Ila.vcock liad ten men enj;a<;ed in similar wiirk. l)ut no serious mining
lias ever been iin<lertaken for mica.

The formation is similar to that at the iieinhlioiiriii^ mines, namelv a
fissure deposit of mica and phosphate in normal pyro\enite,

-No buildiiiiis nor ])lant exist at preMMit on the |)ropertv.

Lot !» ]•;. !.— Known as the Post mitie, and an old phosphate properly.
It was worked years ajT" on a lar^e scale by the Canadian Industrial Company,
who took out l:u;;e (|uantilies of hiirh-u'rade apatite and erecteil machinery
and a larp' number of buildings.

The mine was idle for many years initil .Mr. .M. .1. O'Hrien secured
pos,ses-ion in l!t()7. aiul .started to work for mii'a and phosphate, with half a
ilozen men. The i)roperty wa> newly e(|uipped with a 2.") II. I*. Iioii/

boiler, steam-hoist, iioom derricks, two steam-drills, and two steam-iMi!.j

and considerable work was carried out duriiif; l!l()7-s. Some new pits were
simk, but work was also continued in the old phosphate pit which i^ an
openiiif; l'_>.") feet deep, and about 1(M»X KM) feet, ;m<l a considerable (pi.-intity

of fair mica was e\tract<'d. The last work done was in I'MMI.

riie mica occurs on veins in a -irey-frfeen pyroxeiiite, cuttini; dark
biotile j;tiei.ss, which is in |)iaces hl^'hly garnet iferous, and is 1raverse(| by a
system of ^rranite dykes.

riie basic rock varii^s from a normal comjjact variety to a niica-
pvroxenite, often mixed with considerable apatite.

Some of the veins carry lary:e bodies of piid< calcile, while on others this
mineral is almost totally absent. The .satTii- ai>plies to both pyrites and
ma^nietic-pyrites (pyrrhotite) wliich is met with chiefly in the openiiifis on
the rid<!;e above tlu> main pit.

The i)hosphate is present both in the fortn of massive sULrar-phosphate
mul isolated crystals emberlded in calcite. (Jpeninf;s exist over almost the
whole of the prop.Mty which lies 2V miles northea.st of Perkins Mills, and
produces a ihu'kish sjieckled amber mica of fair (]ualilv,

.Most of the maclunery has recently iM'en removed from the mine, and
the owner does not propose to carry out any further work.

Lot it \y...—lackson Hae mine. This mine foimerly |)roduced la;,'ri'

(|uatitities of pho.^phate, .several thousand tons of the mineral havin>? been
t'Xtracted prior to IVW).
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MrljinMi, who iiistallrfl iiiacliirH'ry iiml cn'cti'il u Mimll riiiiip. An iiviTiim*

of ti'ii iiu'ii wcri' iMiiploycil, lunl sonif forty-five Ions of rouuli niicii wrn-

produced.

Till' pr('!*('!it owTicr.-i a('(|uinMl the pro|M'rfy in l'.K(7 and a littli- ininiriK

for l>oth phosphate and mica was carried out in t)ie autumn of l!)ll<) liy

Mr. Kdward Smith, of I'crkins .Mills, under royalty.

The iiiira is a Krsl-cla.-'S lijjht silver ainlK-r, and the [M'rceiitaue of lurfje

sheets is hijth. There is, a1 pre.«'nt, no miichinery on the mine, Itiit the mine

huildiii)!^ are in ^ood condition, ami the mine is in jrood sha|H- for re-develo|)-

inent at any moment.

Then' are various o|)enin);s on the pro|M'ity, which is situated on a Im'U,

or series of dykes, of pyroxenite cuttinn " dark ami often ;;anietiferous uneiss.

This pynixenite sy.stem carries extensive deposits of mica and phosphate

which have U'en exploited li.'" lumcrous mines, the hulk of which are old

phosphate protlucers and are situated on ranges X and Xl of Templeton

towiiship.

liot 10 S. J.—Murphy mine, .\nother old phosphate mine, and sul>-

sequently worked for mica hy the Lake (lirard .Mica System in lS!t2. The

owner, Mr. .\. .Murphy, carried out u little work in IS'.HI. and later U'ased the

property to the Sills-ivldy Co., who oidy worked a few months.

jn nt

.-%

Fui. Vi.—S<>ption through mica deposit at Murphy niitic, lot 10 S. J, range X, township
of Templeton, (^ue.

gn. gneiss: P. pyroxenite: g. granite dyke; ni, niiea leads.

The mica is a light silver amlxT oi medium size and occurs in a pyro.x-

enite cutting gneiss. The pyroxenite dyke has In'en intruded along its .strike

and midway across its width by a light grey (legmatite, having a direction of
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With till* rxroption of Ik Hhort (M'riiMl iilioiit fiflii'ii yt-itr* mjn, wlii'ri tin-

min«> wui* rIofM'tl ilowti for tlin'«' yriirH, o|M'ni«ioiin Imvi' U-i'ii contiiiui'il with-

out intcriniHHiori «iiic<' isss.

A hiriti' foo'i' '>' 'iicii hiis Im'I'ii cotirttuiitly i>iii|)l<iml,thciiuiiitH<r n'urliiiiK

n initxitiitini of lit iniw yi-iiri* hko.

Whoii vinitcil, iimrki'l coniJitiuiM wen- nmlviiiK thrir rfTi-ci fflt, ami tin-

mini' wiwiii procosr^of (•loHiiiK'l"Wti.oiily hoiih- lialf ilo,.r.i iiicn liciimriii|»loytMl,

tin- intention of the inaniiKiMni'nt \n-\uti to titk<' oin the puni|w, vir., from tin"

pit. ami allow thf worltiiiCH to fill with watt-r, niininu to In- ri'!<iiiiir<l when

tilt' pri-fi'iit larK"' niock of niira on h: Mil is (lis|Mwtil of. .\itiial ininiiin

pfawMl in Di'c-t'inN'r MNMt. Ixit the mini- tva.-< ki-pt unwatrn'il until the follow-

iiiK AuKii-it.

Till- total an-a of the pro|MTty comprises alMiiit '.MM) ftcn-s, Imt niininjj in

ronfinnl to lot!* )• ami 10 of ranm' X'-

.NuiniToiiH oixmingx ••\i.-<t on lot !», tin- whole pro|i«'rty havinjt Ix-f-n cx-

tni»*iv('ly proH|)«Tt»'il for phoHphate ami mica.

The principal cxcuvatiim ij< an oiM-n pit over MM) feet lonn, IM) feet wide

at its Houtheant end, ami 120 feet di-ep.

From the Hoiithea.tt end further underKroimd workinj!!* have Imhmi carried

in im easterly direction. The*- consist of three naileries, ."{(H) to .VM) feet lonu.

on the ISO, 210, and 2S0 ft. levels resiM'ctively, and communicating hy

means of a shaft ItMl fiHt deep. These pilleries have U-en stoiM-d out l»y

means of staginfj erecteil on the levels, and reach in places a hei)iht of over

2.')fwt. Drifts have Ix-i-n carried from them to the noi-th and south, followinn

pockety accumulations of mica and phosphate of iri-enular direction in a

matrix of soft gnMni pyroxene. The workinjjs were electrically lit.

The mica is u first class li^ht amlK-r, and the crystals usually occur as

individuals or in snmll Hjjjirejtates emliedded in the j)h(>sj)hate. Calcite is

relatively alwent.

The proiMtrtion of commercially valuable mica to the total amo\uit mined

is hinh, about 50 [kt cent Immuk marketable sheets.

Phosphate is extracted sinuiltaneously with the mica, ami .some .VK)

ton> were stored (m the mine when the writer paid his visit. Most of the

phosphate producers accunuilate their |)roductic)n during the summer and

autunm, increased haulage facilities iK-inn afforded in the winter months,

detours of many miles tx-inj? often saved by transjjort across the hikes.

The mica is roujihly coblx-d on the mine, and thence shipiH'd to the trim-

ming shops at Ottawa, when- it is |)n'pared for market.

The output of the mine formerly kept forty iXTsons emploj-ed in the

trimming! works.

The deposit is associated with a i)yroxeiiite dyke of unascertaineil width

and extent, having a .strike of northwest and southeast, and cuttiti); dark

biotite giieiss. The whole is extensively cut by |K'Kiuatite veins whi<'h sck-iu

to have usuallv followed the mica leads as lines of least resistance.
1;
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1

of some twenty to thirty men was employed for a year in tuniiiiK over tlie

large lieaps of roi-k.

Tlic present camp consists of a larjie l)oarilinK-li<)Use aceommodatinK

over a liun(lre<l men. a stal>le for fifteen teams of iiorses, store-iioiise, weigli-

house, and manaper's (piarters, ollices. etc.

The mine has dnriiif; the pa.-<t lew years been under the su|)erintenilence

of Mr. H. L. Forl.es.

f^,t ]()._Al)oiit half a mile northeast of the main workings a small

inclined shaft has U-en sunk on a well-defined contact deposit between

pyrosenite and gneiss, having an average thickness of (i feet. The shaft is

down l.")() feet and is S X (i feet .square. tind.ered for a .listance of :.() feet

from the surface.

A shaft house has been erecte.l ami the pit is e(iuip|.ed with an inclined

skip-way. .V M) horse-iM.wer horizontal boiler is used for running a steam-

hoist, and steam is piped from the neighbouring mine to work drills and a

small reciprocating-puinp.

The mine is lit by electricity and is a mo<lel example of how a mica

deposit of tliis class should be developed.

The mica is a light silver and.er and occurs with apatite dissemimited

through a large body of pink calcite. This mhie also is idle at the present

time.

Lot r_'.— .\ little work was ilone heie during the summer of 1!»H) by

Mr. J.ihn Stewart, who took out a small <|uantity of mica and phosphate.

The former mineral occurs in small, dark, cloudy crystals embedde.l in

sugar phosphate and is rather crushed, oidy a small i)ercentage iH'ing

' .blc mica.

...y one opening has been made ami is chnvn about 2.") feet on a small

jHicketv deposit in normal pvroxenite.

L<'.t II.—()wne<l by Dr. I'. Cornu. of Ottawa. The property was

originallv worked f<.r a few months in lss7 with five men by b-e Bros., of

Montreal, wh.. le..ed from the Templeton and North Ottawa Mmmg Com-

panv, and took out ten tons of rough mica.

In 1!K)2 Dr. Houtliier worked for three months and secured a few tons

of lough mineral. X" further work has been undertaken.

T' mine lies on a i^'int jutting into Mcdregor lake from the we.st.

»,...y surface work has been carried out, a few shallow pits having l>eeti

sunk on a fi.s.sure deposit of light silver-and.er mica, in a dark, compact

pyroxenite. There is an almost total absence of calcite and phosphate on

the fis.sure, which .strikes northeast and southw.st, dips 7.-)° S. and can 1«

traced for a distance of ;}(M) feet.

The mica is rather crushe.l and is found both on the fissure itself, ami as

individual crystals ui the mass of the pyroxenite.

A white" iH>gmat it e dyke cuts across the deposit ami is well exposed m

the westerly opening.
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A nuiiil)er of siiisill pits exist on the in-operty wliicli lies alumt 1()(» tVct

iiliove the i'()ii(l,aii(i a few hiindreil feel from tlie north shofe of Mc(;vei>iif

lake.

The hu'gest oiieiiiiip is 40 feet (lee]) and 12 X 12 feet .-(inare.

Mucli of tlie mica exhibits zonal stnictuie (See Plate \.\I\).

I,ot 2(t. -Sinic surface work has licen carricil out licrc at different

times l>v various o])erators and a httlc mica and |iho>|)luite proiliiccd.

Lot 21. -Worked over tiiirty year- ajio for |)iios|)hate liy the 'reniplelon

and .\ortii Ottawa MiTiiiijr ('oni|)any, and .-iilise(|Mently leased to Dr. Hoiithicr,

of Ottawa, who employcMl four rneu for a few months and took out a small

quantity of mica.

Haiifie XII. Lots I.."). -Hattle Lake mine, '^hi^ |)ro|«'rty licion^'s to the

Walliliflford Mi<'a Company, ami was o|)eiu'il up for mica 'n KMMI. >iiicc wIkmi

work has Lcen contiinied intermittently uji to the picsent time, an .mm la^'e

of fifteen men lieinji em|)loycd.

ICxtensivc op('rali<ins have heen carried out and the mine is i'(|uipiii'd

with macliiiieiy includinj; one ;{() II. I', horizontal l)oil( r. >tfam-drill>. hoist,

and ])um|). .\ tramway conveys the waste to the dump.

The workiii-r^ are situateil aliout lOOyards from the north shore of Battle

lake, and consist of a lar,";e o|m'1i pit. or (piarry. some 2(10 feel across, anil 711

feet deep, from the hotloin of whi''h drifts have heen run in on the mica leads.

The ro(d\ is lii;ht i^rey pyroxe' ite. and the mica • •c!ii> on veins and fis-

sures havinj; no definite direction.

Oidy a little calcite accompaiiie.- ihe mica, which i.- a fir>t-cla-s li^ht

silver amtier. of'en in crystals of laruc size, and ;m excellent splittei-.

In the old phosphate days, this property is said to h.ave produci-d lai-iie

i|uantiliis of hi<:h-y:rade a|)alile, which weic siiipp;i| to the I.ievre ,iver,

2J miles away.

The following; account of the workiuus from Mr. Cirkel's report is of

interest :

—

"The iniea deposits of product ivi^ value occur on the north shore of Hattle

lake in a dyke of ])yioxene. ciittin<;- the irneiss strata 'u a northeast south-

westerly direction. They occupy fissures in this rock which are altuost paral-

lel to each other at intervals of ."), 10, or nau'e feet. These fissures are

eonueeted with each other l>y smaller veins of mica or cavities filled with mica

crystals, thus jiivinf!; the whole a cohwehby apiK'arsuice. The deposits com-

mence with the contact line In'tween the fiiuMss and pyroxene, :
• the lake

shori', and end with a chain of mica de|>osits at the crest of the hill farther

north. .V little farther noith on the hill a pit has heen sunk on a mica vein

parallel to thore worked in the (imirry. This pit is 2.") feet deep, and 10

feet by 12 feet .-riuare. Th(> mica crystals are embedded in a soft pyroxene

matrix, while the different branches of the mica vein are .separated from each

other by haril oyro.xcne and granitic boulders.
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Tliiro is no !iiiU'hiiii'i'v in iis(- on the mint-, which is provided with two

horsc-dcrricks and culiin;: shcils.

Tiic deposit !ip|>eiifs to Im' of t!ie contact chiss, ;i fissured znne in the

pyroxeidte adjacent to its contact with tlie jtneiss contaiiiint; mica crvsiais

on tl'.e joints and cracks. Tlie mine Iteiiij: tull of water when visited, it was

impossible to examine the woikiny:s. Imt the folic in;.' description <>f the

foimation is taken from Mr. Cirkel's previous iiionofiraph .-

"In one pit. '2') feet deep, a cavity has h.'en folliiwed alon;; the soHd

..all of the couiitry rock, hranchin;; olT in spurs tilled with mica crystals

.•iiid se|)arat::! hy u fjareetiferous pyroxeni' ;;ranite. Small houlders of a

very liard ])yro\ene iire frei|U"ntly met with, interrupt in;; tlii' course of these*

l)rii.n('h<'s, and drilling!; in these ixiulders is very dillicult. .\patite of a hi;;h

;:rade is also foun<l in most of the o|M'n pits and, juilyin;; from the many indi-

cations, it seems prol)al)le that lioth mica and apatite can here Ih" worked

to;;ether advantatceously. .Ml drilling; on this newly o|M'ned projM'rty is at

l)iesent done hy hand."

The "^larnetiferous jrranite" alluded to is proliai>ly either pait of a later

p'aniti<- intrusion or an acid differentiated ])ortion of the oriv;iiial dyke mass.

The mine was first opened in 1!H)1 hy the present owners, ai)d work hu.s

lx>en continued at intervids u|) to th" present time.

(iore. L')t (i.—Worked hy .Messrs. Watts uiid .Vohle. of Perth, lO.' phos-

phate, in liMtl. and since acquired hy Kent Hros.. who had a few men

employed on the projKM'ty in 1!»I0. with what result is not known.

(!ore, Lot S.—Known as the Kin;; lOdward mine, and owned hy Nh'ssrs.

Wallin;'r )rd, C'onui, and Melco\irt. The working'- are situated at)out a

fouitli of a mile ea^t of the Uheauine Lake pits, on the same i'idK<'. and about

U(M) yards from the lak(> shore. The deposit is v<'ry similar to the Hheauine

Lak(> mine occurrence, the mica Ikmii;; found on more or less well-definecl

leads havin;; a strike of noithea.st and southwest ami Iso in pockets and

chinmevs.

Thei'e is much pink calcite ))re-<eiit. m which occur lar;:e and finely

formed cry.stals of ;;r(H'n apatite, some of which show decided evidence of

sul)se(|uert resorption (See Plate XWH. pa^je 282.)

Large mica cry.stals were .seen exposed in the bottom of one pit. al>out

2(t feet down, but the (juality of the crystals is often impaired by cru.-hin;;

and the presence between the laniime of films of calcite and phosphate.

There are several openin^js on the proix'rty. consihting of small ojxMi

pits and tienches. none of which exceed 2.") feet in (le|)th.

.\o machinery was ever tised on the mine, which i;. equipjx'd with two

hori-e-derricks. l)oardin;i-house. cullin;j-.'-hedr'. etc.

(iore. liOt IS.— !Jelon;;sto lilacklmrn Bros., who commenced to mine in

1!)()S, and carrieil out about nine months' work in this and ^he .succeeding

year. Five men were employed, and seven tons of thuml>tWmmed mica

produced.
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but no ,,ho.pl,„,...
< .nly on. pit has Ik-,.,, ,.,h.,„-.I, a,.,l i.- ,|,.wn ..„'„„,

(...r,., |.,,i;|s. This ,„..,H.,1y wa- w.„k...| in IMI7 l.v Mr. \ Mur„hv „fM....tn.a wh,. ha. a .l....„ ,.,..,. ..n«a«,..l in n,inin« nnnnu,.! ,.l s, Vfcunmnlhs. .\.. fu.th.T work has InM-n .l..nc.

Th.. uo,kin«H a,v situat..,! a f.w hun.hv.l yanls „. ,h,. no,ih o, ,h,.Hn,j,s „nn. on th ,,„..„. si.l.. „f ,h.. hill, an.! ar. a,,,,roa,.h...l t.v a l.u.h-
roa.l r)f 2 null's from (iraml lake.

MininK has iH...n .am.-l out l.v nirans of an o,H.n-,.„t W f.-t p
1.. f.-. w,.l..,an,l .,0 f...., lon«. Tin. op..nin« has I,,.,., n.a.l.. on a fissun- in
« vy-.r,...n pyrovn.,.., havin, a strik. of .as, an,l wst. an.l dipping T:.'

-• n...th. iH.n, part o, th.. sanu- .i.,.osi, as ...H-nnl up to tlj noHhw-st
I nc mica is, however, not jis i Hrk .i< fl,.it ,.., !.,. i- •

, , . ,

•""•'• "'"^ as that on the adjommj; pioiM'itv anil7'- '"•"' .'" the lea,! itself, with .reen phosphate, ami alsi^ , the n i.sthe pyroxenite. I.ittle or no ealeite is pro, nt
A Piuk felsite dyke, .i feet in thiekness, .-trikin^^ north ami south, an.l

.l.ppui, .... NN,.„ts through the .leposit an.l is expose.l in the main pit.
(.ore. L.. .W Known a.> the Un^^ mi.ie. \n ol.l phosphate prL-rtv

an.l worke.l hvM m the eijihtii-s, l.y Mr. Sfewarr of Ottawi
-No further w..rk was .lone until |i.(.7. when Kent Uros. ha.l a ilo/enmen emplove.l .,n the mine f.,r a few .nonths. The mi.-a prove.l howeveoo e,..^.e.l t.. IH. ... niueh value, ami ....rations wer.. sus,L,

, an.l hainot sinee In-en resume.l.

with'thelvT^^M"'""!',' ' "'"'" •"""'""'" "f ^Vakefiehl anil eonneets
^^.th he Wakehel.l rouil l.y a soo.l hush tra,.k. The workings, whieh ,on.-

hill .,(K) feet hi-h. in a .lark ;:reen pvn.xenite.
The largest o,x.ni,j; i.. an o,x-n-eut. followinj: a fi..s... Va.l .,f ph..sphate

mulnneaw-.tha.str.keofn..,thwest an.l s.,„theast. .lippin. ,..n..rt Leas amimym, a width of 1:; feet. The eut has l.en earrie.I .I,', feet int.. the hill 'ifm wide, an.l SO feet .le.p at its inner eml.

.
ushul, an.l IS of httle value, the, l..posi, l„.in« of more imp.„tan..e for the

>lK.s,^.ate It eontams. There is an interesting oeeurrenee of wilsonite. whi.i
..^J.un.U. lar,e .-rystallme masses emhe.l.ie.l in massive phosphate (Si-e

Xo machinery has heen emi)l,)ye,l on the mine.

The foll.,winK F.n.,K>rties in the township of Templetoti were not visite.l
he locat.om and informati,.n InMnf; taken from Mi. Ol.al.-kiV an.l Mr'UrkeLs loport.s .\o a.lditional information rejiardinj; them could ix- ol>
aine. I urin, the writers tour of the .listri..t an.l apparently no further

exploitation of the varn.iis .leposits has taken place.

Range IV, L.,1 21.-.Mica outcrops reporte.l on Mr. McTieman's protjorty.
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Hmijic V, I,..t IS.— War-wnikfil in IMMl l.y Mr. Smith, of (iatiiiriiu I'niiil.

for a fi'W months, iiml aLoiit lifti'i'ii l.urrcls of mica .•xtractfil. No further

work has Ix-cn <loiif.
, • , , i

Lot -JO. Slight iudicalioiis of mica arc rfport.Ml on tliw lot t)y tin-

owiHT, Mr. \V. Smilli. ,.,,,
Haiini' VI. Lot 17 .\. I'ornicrl.v tin- proiMMty ot the ( ariaihan ImUistnal

Company, l.nt never woike.l for mica. C 1 indications of l.otl, mica ami

pliosphate are said to have Invn found, and the ol,! phosphate dumi.s nm-

lain ronsi<leral>le iiuantities of mica.

Lot 21 H. Tlie sanu' remarks apply as to lot 17 .\.

i;!i;i).'eVlI. Lot It).- Known asthe Stevenson mini-, and has U-en worked

hy vtuious parties. The last work was carried out in HMIO l.y Mr. .1. K.

\s.imih. of Ottawa, who emph..v.-d a force of twenty men and installed a

steam pump. A fair quantity of jrood mii'a wa> produced from a lar^e -urface

'"

Lot 1 I. —Was pro>|wcted l.y the .\meriean Mica Company, of Hoston. in

ls<»;i-l. Results not known.

Kanjre VIIL Lot H.S.l. Heli^n^is to Wallin^iford liros.an<l s«»"l i"'!'"'"-

tions have Ix-eii found.

Lot I'.l. Pros|H'cte(l in 1N".>'.» I'v Jurkowski A: Co.

Uanne IX, Lot LL— Imlications of mica n-ported.

Lot Ki.—OwtomI Ly tlie Canada Industrial Compiuiy. and is reix.rted

to show ])remi>iii>i indications of mi<'a.

Lot Jl.~rrosiM'cted in 1S9S l)y Jurkowski & Co.

liaiifre X. L'.t 1.') \V.
.J.
—Worked in IMCL ami several tons of mica are

reported to have U-eu produced.

Lots 17, IS. -I'rosiM'cted in 1S!»1 and indications of nnca report<<l.

Lot -is. Was worked in the eijihties (.n a lar-re .scale for i.hosphate Ly

the Cana.la Industrial Co. an.l a (piantity of mica was als.. i)roduce<l. -No

further work has U-en inidertaken.

":inj:e XL Lot •_'(» .\.\.—Prospected in ISlts and inilications ot nnca

"'"'uanMie XIL Lot 1 l.-Imli<-ationsof mica located l.y Messrs. Clemow and

Powell, in 1S!>I,

Lot -J L— Mica outcr(.ps reported l.y Mr. V. May k. ni IMI!).

Lot 27. —Mica reported l.y Mr. lla.ves in iss").

Hanu:e XIU, L.t :L— Last of the Battle Lak, mine and rept.rted to sIk.w

mica outcrops.

Lot 1:L—Mica rejiorted to occur.

i

Township oj W ikcfiild.

Ranjio I, Lot li .V.'..— Known as the McHride mine, and owned hy Mr.

J. Grimes of Ottawa.
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Tl... pio,«.,ty Mas w,„-k,.,| Ml t f,.,, yr.Mfs ,.-.., l.v Mr. \\;:tt- „f Pr.tl,

l:;.;;'"'^"'"""'

"•"' ' -"• •- '"><".. --. .. n-.i- ...i.... .„.nn« th.. L' ;;';

In l!H.. M,, I,. riynnha.lMtVu ,,».,, ..m,,lo.v..,| ,,,,•.,ix „,.,,,, I, ,.„,,
«<-<'iiiv,| i, ,timll (|ii;iiitily (.f riii.;..

fii.'t u.>rk...l tinny y,,,r.. »„.. |„r ), ;,,h,..,. I,v Mr. Ih.l.h.nc

'*"'"'" who n,mr.lt.,rl„,t|, mi.,, m.mI ,,l,„.|,h.M.(.

iK'iii \\ iIm„„ ( ,„.,„.,.^ ,„ .\iii\wcll IVrrv,

„ 'I"'';;,"'"'" i'

","-'" "'"'-' "•"' i'' "f"'" '•'"•-• >'Min...l l,y ir..n whirl, .„.,.„rs
l>l'''inlully II. il„. tonn .,1 ,,yri,...s tl,ro„;:l„M.t th.- .|,.,„,,.i,

a K... bh pyroM,,,,,. ,lyk.. ,.„tii„jr ,,..1 ortho,.!,,.,. ^r,„.iss.

Ihnv an. M.vrral pit. .,„ ,|„. p,.„,M.rty. ,„„. ..f whi,.}, Im.s Ikm.,, „|h.„,.,1
.« t .. ,.onta..t or pyr..x...,it.. ...hI ^,nss. tl. ...i... o,.,.,.rri.,. ot. fil, J

a,ij,>,r.it to the jm.rtiun of the two ro,.k...

Th..,lu.»,H w.M-.. worko,! ov.., in |!H)!» l.y Mr. Mn.wn. of Cautlrv a„.|srvcral toi,.H of y,ni^u „dra ati.j pho.-phaf.' w-rc r<-,-ov.-rnl

n.J'"'!'l!!iii:
''''"'"'"'''* *''''''''' =""''-"f'l"—li-tphosphat..

". phospha.. about lorty yars a«o. .s„l,s,.,,u.-„t o,K.rator.. Ikm,,,- M....sr.
\\ .

so„ an.l ( h,.l,lK„.k an.l t),,, (-,„„., Mi,., Co., who u-orl;,.,| i„ Is^V!, Th..'

ZT^ 7. -•';-• -'t •>• Mr. J K. l'aisl,.y, of Ottawa, who nu,u.i for
plio.-phatc (lunriKthc early pari ,>f |!H().

Th...v utv .spvoral o,H.„i„>r, .„, tl„. propmy, n.ostlv o,„.„-,.,.t.s ati,l
.Inft.s, rut. into th. .s„lo of a s,„all ri,l«.. of .lark ...nss n.t l.v a series of

with la,«, 1,0, hes ot s.iKar-phosphate uf.l so,,,,. ..al,.;,,. „„ fi,,,,,.^, ,„• i,,.e.r„iar

(nidence ..f .lifTerentiatDii throiijrhoiit its iiia.ss

The lea.is of „.iea are in .s.,n.e in.stan,.e.s ahnost hom.mtal an.l have In...m ,v ...eans of flat
, rifts. Tl... pn-.x-rty has .-e.-ently Ik.,. a...,uire.l

l)> the { ana.la Mica Manufaetuiin^r Company, of Ottawa

hv v/'"n"rr'^
"'"' ""''" ""' '"'"" "^ ^'"^ l"'"l'*''-»>- ''»"»• ^'"^•<' vears a(;oby Mr. H. I'lyim.

• ''

The n.iea is a fair quality uinlK-r of n.e.liun. size, and occurs, with a little
phcjsi^ate .m a ....ntaet Ix-tween gneiss a,.,l pyroxenite. .\ pit I.', feet .leep
an.l .iO l,.et l.mjv has Ix'en sunk along the junction

nl,...'!"'!*^"

^'" ^"' '"-'^•"'"'^ "'""'• This mine was first o,K.ne,l up as aphosphate proixMty .„ the eighties l.y Mr. Wilson, an.l ha' suhsequently
pasM.,1 through vanous ha.ul.s, including Wei.ter and Co., un.l W.l.son and
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Chiibhock, iK'inu now owiu'd !)>' the M. luul H. Mining and IVvolopnicnt

Compiiny, of Ottawa.

The last work was done two years ago l)y Mr. J. S. Kinjr. of Toronto,

who took out a little mica.

The proijerty lies about half a mile iiorthea.'it of the Comet mine and

produces an excellent silver amU'r mica. The followinji de.scri])tion of the

workinjts, etc., is taken from Mr. f'irkelV i-eport:

—

"The main workings con.-ist of a shaft sunk on the hanjiiiifi-wall of a,

well-defined vein or lead haviiifc a strike of 4° eii.^l of north and a dip of (>.')°.

The coiuitry rock is jjnei.ss and the deposit in which this shaft has Im-cii sunk

isasplendide.xatMpleof a contact vein. The foo1-wall is a lijjht jireeii pyroxene

slightly intermixed with a])atite; the latter is not, however, in sufficient

(Humtities to lie of commercial value. The depth of the shaft from the adit

is KM) feet. The main constituents of the vein are calcite and mica, occa-

.sionally intermi.xed with jjyroxene and apatite. The calcite, which is pink

coloured, is generally found near the hanging-wall in n width of from 1

JVfT grt. xin'm c SE
I'm, i:<.—Section through niicu ilcpnsit at Kotlak mine, lot Ifl, ranee II, township of

W akefiehl, t^ue.

P, coarse Krai'icd pyroxenite: P', fine graineil pyroxenit«' with mica on irrpRuhir leads: m,
miea; m', small spangle mica; e, calcite; gn, gnei.ss.

to 3 feet. The mica crystals are either emlx>dde(l in the same or form larger

accumulations In-tween the calcite and pyroxene. This shaft has yielded a
large amount of a very fine quality of mica, and oix-rations were interrupted
only on account of legal difficulties regarding the owiu-i-ship. The projH-rty
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h.is a «oo,l w<,rkinjr plant
,
a woll ,l..vel„,x.,l wa.or power o„ tlu- ........k ..f 40 H P

to th.. n,ineo:i^:j;;,;:;:tr ; ,!;;;:'"'TL':';:r"'' %r'':?'
''"-

plant. o..sisti„« of a ... „,>. ..,.,,...t ..oil.... .,., I',!; \;';^:::!:::r''''''''y

that .M^rati.. a., shortly to .. .„....., ,., „... ;!;:;,;; ',t..!:
'^ "•""•""

out ai,out 25to;^;;'h ,^;^ ;.*,^iJ^""
'^"^ '" '"'"" '"-^'-' -"'^ -" took

P, pyrox,.nito; m, n.ira loads ..urrjinK oal.-i,,. and apatite.
Outline of pit.

for |,l,,„ph„.,.. «-,„.k „„, „„„i„,„.,| ,„, I, „, v".,^
""?,",*"""'''•
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Thf workings coiuist of scvcnil sinfaci' (.|);'iiin)i>- !>ii<l i» nanow pit .")0

feet loii« l)y 10 f<'<'t witlo sunk on :» contact .Icposit of dark and rather

cruslit'd mica and i)hosphatc iK'twocn inni Acnitc and dark finiciss.

5f/^

Km. 15.— Plan of mica ('.I'posit at ScvboUl iiiiiic. ranp- II. lot l.S. town:'hipToflWaki'fiol(l,

Que.. showniiR pyroxonito ilykc I', with niiou on [Hickct.-i ami k-adw, <• it and faulted

by later granite dykes, (5; gn, (tneiss.

The strike of the deposit is north and south and the dip 7.')° to the \ve?t.

Several pej^niatite dykes cut the pyroxenite at the expo.sure and one of

these has faulted the deposit a short distance (Stn- Fiji. 1.")).

The other ojx'nings are concerned mainly with small pockety accumula-

tions of mica and pink calcite on fissures in the p\Toxenite.

Ix)t 24.—Lake (iiiard mine. Situated close to the south shoi-e of Lake

Girard, 3J miles from Wilson Corners, and 21 miles from Ottawa. In the

early nineties, this was one of the most important mica producers in the

district. The proiierty was first ivorked in 1S!H) hy Messrs. Skeade, Paul,

and McViety. who sold out, after a year's work, to the Lake Cirurd Mica

System.

The latter worked steadily for five years, carrying out extensive oi)er-

ations and installinji an ade(|u:iti> plant.

Results, however, seem not 10 have justified the expenditure of fO n.uch

capital and the Company was forced to shut down the mine in 1S95, owing

apparently to the imjHM'si.stence of the mica in depth. The dumps were

subsequently worked over and a considerable amount of mica i-ecovercd from

them.

! i-
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The n.i„.. has Ixn-n I's 'n e i
' "^

"^'""""-^ -.rk f,.r ...mo years.'

were in a state of dihipi.lation an.l 1 ^"" T"'^' "" ''^" """" ''"il'li"K^.

redevelopthe mine.
'
""'' " ••"'-"'••••"•'><• ^-n. w«„|,i 1^. rc-quir..! to

a...e ,. tHi. of pinJea^;:;:;:. ^sinr::;^- -r'-

—

inatitewiiiJizi
:t::'!:;:;;:;:::rr
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"'
l'""'^'''*'
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""-'•''' ^t"---!-
penetratinjr white ealeite.

"'*' ''''"'' tourmaline also occurs

i« tall^fltS^SC;.;' ''" "'"" """ "^^'"" ^^-"^^^ ^"^^ -••'<in«s

"The count V rock :r:'' TT?"" ^" ""'•"' '^•^"-'
'" ^'''^ :-

vicinity of Lake '^^2^, ^^Z^:^^'^T7 ^''''^ '' ''""'-''' '" ^'""
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'
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' '^^' *^"' P'^'^"^™''- The
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feet, making a total depth of
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t
"
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In 1.S93 when the writ n . '
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(l.'lM.sit of iliirkish ainlx-r mii'a. ;:ic<'ii ci.mimct ami sunav iiluisplialr, associate.!

with pink calcitf. Tlii' leads ami pockets occur in a lijrlit j.Mey-;:i-eeii roi'k.

consistiiiji of pyioxeiie. sca)«ilite. feldspar, ami dark «|iiart/.. 'riie variety

of >capolite known as wilsonite occurs in some (|uantity in certain of tlie

pits.

'rill- mica is often well cr-stalli/ed. and a <|uantity of lai>;e-si/.ed ciystals

have JK-en raise<l. l.ar;ie crystals of apatite also occur emU'dded in calcite

ami su^ar-phospliate and the i)roperty is of value for this mineral, which is

mineil at present as a liy-product.

In the pit. on the nt)rtheast of the property, a well-detined Hat lead is

exposed, the vein matter hiinv' pink calcite and massive phosphate, and the

walls lined for some distance with well-formed apatite crystals.

lirown titanite in crystals nieasurinfi an inch in len;;th is an acces.sory

miiu-ral in the dyke rock. The mica is rouj^hly coliU'd on the mine ami

hauled to the trimminf; sho|)s at Wilson Corners, (J miles away.

The followiufi are less important locutions in the township of Wakelield

from which mica has Ix-eii reported in the past, lait which have not U-en

further exploited.

Hanfie I, Lots 11, i:}, IS.— PiosiM-cted and mica outcrops located.

Uaufie III, I..<)ts i:}. 17.— Indications of mica reported to oectir,

Haiifie IV, Ix)ts U, 1"), IS, lit.— Iiuhcations of mica rei)orted to occur.

Lot •_>.").— I'rosix'cted in IS't'.t l)y Fortin & Co., with a few men. Three

pits were sunk to a (U'lith of 20 feet in a firey pyroxenite carrying ]X)ckets of

mica and pink calcite, the whole traversed l)y felsite dykes.

Hansre VI. Lots 12, 21, 22, 27.—Mica outcrops.

Uansre \1II, Lots 20, 27, 2S.— Mica outcrops.

Uan-ie IX, Lot l'.>.—Mica outcrops.

Township of East Hull.

Hanfie X. Lot 7.—Known as the Foley, or '
H\si ('rv.^ta^ mine. This

proiK'ity was o| led in lS!t2 l)y Messrs. Powell and Hremian, and a dozen

men were eini)'.oyed; hut owinji to disi)iites as to ownership, work was only

carried on intermittently, the Lake Cirard Mica System claimiii}; the mine.

Xo work has iK'en done here since 1S<.»S.

The workiiifjs consist of two pits ;J0 X -W fci't, and 20 feet deep, o|H'ned

in a Kiey pyroxenite carryiiif; a rather crushed dark amln'r mica on joints

and fissures and cuttinj; a cry.stalline limestone coinitry. \'ery little calcite

accompanies the mica and no phosjjhate was observed.

The pits are situated on the ed^e of a swamp, and water is said to have

caused considerable trouble in the workinjis.

A lar>;e vein of barytes occurs on the same property and is owned by

the Canada Paint Co., of Montreal,
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Runjjc XII Lot 1 S.\. HiirkiMuiiH'. Oix-ii.'.l over thirty ycurs a«<> I'-r

ph.wpl.ut.- .in.l si,l.s...|u.-nl'ly w..,kr.l t.y Mr..I. W. I'.-rkins. with ..•vrn .....n. f-.r

.)!,. suimiHT, alM.iit trn t.ms .,f n.u«h mica U-in« tukn. .mt; a iarp' l.n.|"-i-

tini) (if th<' shiM-ts WHS of l.u.iv lliaii avna^jc si/.r. ruts of 10" v I'.'" 1kmi.«

not iincoimnon.

The (hmips have l.i'cii workiMl over (hiiirit' tin- last t.'ii years, first l.y

Messrs. Me.\ni>ter and Hamilton, an.l later l.y Messrs. Mollaml ami Moore,

Imt no further mininjr has In-en ilone since IS'.U.

The oiM'iiiiiJ.'" <'oiuist of two pits, one a circular shaft S < N f''ft iiiid

•».-, feel .leep, ami a sec.m.l drift or iiiclii.ed trench a short distance from the

first, and al.out 'JO fei't deej). from 1hc> Ix.ttoin <.f which a further drift has

l)een carried to the N.W., the total .lei)th U>inn about oO feet.

The rock is a vu^'^;v >;reen pyroxenite. carrying nmch pink calcite and

ailver-amher mica <.n fissun-s an<i pockets, the walls of which are line.l with

well-formed i..vroxene crystals. The mica crystals are rather .'ontorted and

inclined to split up into rilihon-mica.

A lurp- amount of iron jiyrites is jiresent throughout the d<-posit
,
the rock

iH-inn in places stained a deep red.

The bottom of the main pit .showed a larg< mass of iiiiik calcite followmj!

a nioro or loss horizontal lead, and carrying mica and brown aiiatite crystals

(Usseminatod thioufjh it.

Some of the massive pyroxene is of a very dark >,'reen colour, yii-hlinj;

jxTfect cleava>se frajiments in three directions.

I^)t 4.—Intlications of mica aiv reported by the owner. Mv.James Hurke.

of Cantley.

1^,1 i()._This mine is variously known as the C.emmill, Nellis, or \ava-

sour mine, and was orijiinally ..(H-ned for phosphate over thirty yars a^o by

Mr. Donald (low. of ("antley, who worked .•ontinuously for six years an.l took

out a ureat (juantity of hijjh jirade apatite.

Subseriuently, Messrs. Xellis and (lemmill took over the prop<Mty and

oiM-rated a few years for both phosi)hate and mica, under the name of "Tlu-

Vavasour Mininn Association."

The mine is now owned by Mr. K. J. N.'llis, of Ottawa, who has kej.t an

ttvcrase stafT of ten men more or less <'ontiiuiously employed durms the last

few years. The proijortv lies about half a mile southwest of CantU-y aiul 10

miles north of Ottawa, and connects with the ('anth>y-Ottawa road by a

good field track.

The workings are situated on a small hill or knoll measuring about a

third of a mile , cro.ss and composed principally of a grey-givrn p>To.xenite

cutting normal biotite gneiss. The pvTo.xenite is much fissured in a north-

easterly and .southwpsterlv .lirecti.m. the fissures iH'ing of varymg wulths,

but seldom exceeding lo feet, while the length of the principal lead has Wnx

estimated at 1,200 feet. The total distance of the fissures excecd.s 2,100 feet.
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,uh1 i.rarticiilly this .•iitiiT l.'iijtth has tn-.-ti w..ik.-.l, tliou^'h th.' ..|M'iiit.ay iin-

,.|,i,.|lv ( (iiH'il to fivi' principal uml panilU-l IratU.

Till- priiirii III Fill UK <>if tlH'M- Hisiiii's (•oiiHi!»tr4 i.f pink calcili- cimtaiiiiiip

]-fonii.Ml crvstals ami (•..mpact adji.vpitfs ..f )nvn\ apatit.", will, inira

vstalH, oft.-ti i.f laiK.' siw. >catti'ir.l \UnnHih the inur-s. Tin- mi.a is a tirst-

Ivi-i-aniU-r. yi.'l.liii); a larn:.- iKTriMitajrc "f .'." X n" slif'H. ami over

I an- -aiil to liavi- Ix'i-n priMluci-il from the miiif.

Wf

(T

class SI

:{{»Otoiis of markctaWli- miiicra

('iilliiiK an i| trimming un- carricil out on thi' mint" in larjii' sheds, uml a

hir(i<' •I'
laiititv. cstimatcil at over :a*) l.arri'ls, of mica pn-pan-il for market.

, stored u|>on the pro|M'rt.v

IMiospluite is won >inniltaneously with the mi<a, and several himdnd

tons of hijih Ki:>'l<' inin<'iiiil have lieen shipi»'d as a l.y-prodmt.

No nlarhinerv is. or has U-en. employed on the mine with the i-xcept

of small steum-pumips in the dee|H'r workings. Hoisting is done l-y means

of horse-d<"rricks and hand-winehes oiH'ratini: Im.oiii derricks

The workings consist of numerous pits, trenches, and drifts followin« Il

line of the leads, the vwatest depth ivached l.i'inj: uhout 1S(I feet. The fi

lie vertical, the ^Tiieral dip Ix-inn ^ome m° to southeu.st

.

SUITS are not as a r

TIk' |)yro.\enitc- vanes from a coar.se->rrain<Ml normal type to a finely

er.v

c\it

carr

stallized mi.xtuiv of pyroxene and spatiiil'' niiea, and the whole system is

|,y M-veral narrow ix'^matite veins. S.me exploitation work has Ih-cii

hwest of the main workings, l.ut without much success.
•iedout tothesout

Fi):. I" shows a sii'in'r"' plan of the workinp<

I,ot II a. -Known us the l,ucky Ueserve mine, and owm-d hy Hrown

Brosrof Cantlev. The workinjis an- situated a few hundred yards northwest

of the Vava.sour mine, and have yielde.l al«.ut thirty tons of roujrh mica of

excellent qualitv ami H'""'' ''''•''•
. .

The <iuuntitv of phosphate met with is small, considerinj: the proximity

of the deposit to the larjie masses of apatite met with in the Vava.sour pits.

Tlu- occurrence is ncm-rully very similar to that at the latter mine, the

mica occurrinji on what is proi.ahly th«- northwest conta.'t of the dyke, or

series of dvkes, of pvroxenite, with the country jjn''i'<'^-

The onl V woi kinjis are one ],\i a»H.ut 2.'. feet ilw-p and M) feet lon>!. showing

a .piantitv o"f pink calcite and froo<l indications of still further mica in depth.

The tirM work was carried out l.y the owners in I'.KMi aiul has U-en c(m-

tinued at intervals up to the present time, four men iH-inji employed.

Lot i:{. -Ik'lonjis to Mr. Ilihhard. of Minneapolis, who has taken out a

httle mica.
»t r i

Handle XIII, Lot ;}.—.Vnother old phosjjhate mine and owned liy .Mr..lolm

ThilK>rt, of Cantlev.

There an- a numU'r of small pits scattered ovt-r the pro|K'rty, the larj.i'st

heing about K) fcK't deej). The n>ck is a .lark pyroxenite <arryinK a dark and

rather staine.l silver-amlK-r mica cm joints in the rock. Little calcite is

present and the rock e.xhil.its many vuriaxions of composition.
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On lot 12a, nuiiici,,us small imwiM.,.t ..it i i

"IH-niiiK is a lam. stoiH- ,„. If, , \
""" "'"'"•'•' ''''"' "'"i"

";-• Th..pitissi;.:;;:;,:r;;
::; i;:::::^^^^^^

t s ..

whirl, has lK...n iiitn.,!..! an.l shatfnr I 1. • , ,

^"''"" ''^•'"^"•"^'

fin.-Krai„M a-iil n.-k.,.,.,.sis, ^ i^.liv':S:rr ''T 1 " '•'"'•"^''

"•"' ••<>nsi,l..pal,l,. Muantiti.-sof w,. r I

'""" "'"' " ''''''' •<•""*==

through it. Tlu. .,.,.?. 1 ,t ' "'""" '"""'" ''>"'"'-^ --""'•'•'I

"".•aan.lth..a,.i,li„tnisi.!,^
o„lx

,,„ appau-nt ....nn-xi,,,, U.,„...„ th.

th' for.natioi. C^nn^^^f' "".""'T'"
J"'"'^ '" '''" '"•^ '""-•< now to

an.l pvi-„x,.„i„.
•'""""•""•' "• ' •"-' ''"Posit .lu. to th.. ,.onta.-t „f f.-lsito

''''•<> inj....ti„a of th.. later ....•k has ...v.-n.M
""• Pyr..x..„... AlonK th.- on . ;s .

?' '""-'«-'•'- i""-"- upon
altonxi f,.:- virvlriL^ ,11 r

"""•'";•''.. .lark jrir,.,, pymx..,,.. h,..s In-on^•',.M„K ,i,„Ta,.,...s. ,o a .iark greenish-hlue fibrous a.-tinolito, a.ul



101

mmw* of tin- I'lirliff rm

|>lclrly iiH'tiimi>r|>liiiM'il,

•k wliii'li li.'ivi' txTii iiii'linl'-il ill ilti' iVI.titr mi' r.iiii-

1)1 [\*i'n Miiini'tiin*'^ iicci

ilctilliMl iilotinrHliir |)ri4|ii« i

ir. till- uiilU of wliirli tire liin'"! with <liiii|i wi'll-

,f lift

A liitli- riiiilvl"|i'iiit (I

(lolitc.

irr* with till- f«'li«it<', iiias-M'> of liulf a imiitiil

\vt'i(ilit liaviiiii Ik'c'ii fiiiiiicl, Soiiii- vfiy liirKt' inifii iryttal* liuvc 1*tii takfii

frntii tlii.H (lt|«iMl. iilnl tln' 'llift. wliirli is iinv ili.wii al«>ilt m frrt. linw a

itron« Irml i.f iiiira in il<'i>lli. A littlf l.iown |.linH|>|iatf arroiii|mm<-* tlif

mica ami c'liisiili'ialilf pyiitfH \n pri'sciit ilinmufiuut tin- rock.

N.I marliiiiiTV is iM'd on tlif miiir wliiili i-hoiiM n-iuiy mori' csti'ii-ivf

opllli'llt

H aimi- XIV. I/it 10 \.
J.

Mcl'lcllaii.l iiiiiif. An olil pliospliati' \>i

Uv
iluicf ami oiHMK'il twi'iitv-tivc yri rn ajto l.y Mr Wilkinson, of Ottawa

pi(i|" ity lias passed tliioiii;li many hamls ami is at jiicsfnt ownnl l>y Mr. H

McConnt'll wlio ccascil work in )'.H)s.

Tlif mint" is situati-.l _' niili-s finni Taiitli'y. .iml produci-s a daik miia.

nnii'li of whirli is ciiislicd a'.d fraituifd and consciiui'iitly useless.

The de|M)sit is » c I example of the lontai I iluss. A pyioxenile dyke

havinK a strike of north and south eiits dark Wiotite (iiiei.ss, the wlinh' formii-

tioii U'inji extensively traversed liy later |>e(jniatite vei

On till" west eontact, a larjie liody of pink . aleite and phospliat. .
Loth

Via. Is. S'ctiiin (tiroimli niir.-t ilc-|iii-it> ut Mi'Cli'lhiiiil Mill

hip ..I Hull. 1^1

cii. iriiii^-: I

c'Olltiirts

calcitc: p. nfiiit lie: 111. Ililril 11

lilt 10, raiii;i' \1\. tu

Irriii-t rlilirrlv ruiifilii'il In llir

lirown massive and iiniii siijiar.

iiuaiitiiies of mica-

has Uen formed, carryiriii: con^idcraMe

-the wlioie dipping. 7(1' I" iIk' Cii-f. Th IS roritaci-r)iii;v,
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IN n.ilos.
^

''
*

'^"^- ^'"' '''^<""'''' fn-m Ottawa is

fiftoo,. tons of n,u«h „nca
'"^ " *'"'•'" ""'" '""' •'"< takon ,.„t

Tlu- i.ro|M.,ty has Inn-n extcnsi volv worked in the mst hv v.,-;un.l numerous oiK'ninfts <.xist (),„. ..it i . . "-7 '
' """"'•" "«"<-''S

:^:;r
"""""' -•-"--'-:::-:: »ri,i:S:t;it:S::;

All tl,e o,M-nin«s show k<.o.1 indications of n.ic.i whi.-h .,1,1 i

.-- in ...weit :;:::;r;
• ij;^;rr—r -^ -^-^ --h. ^..

^^_.^^
j;- Pi...sp..ate, whi,.h is n.osth- of th.- su.ar .^lety. is saved as a l.y-

when::: i;::;.;;;;::r..;i:^;^;::
'-"- '- "- '-'^ ^-'-"-"^p.

Tta«.i, who wo.ked the property in a small way in 1«M(). It has
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been workod at various times by diffprent operators, iiicludinj; Messrs.

ChublKX'k and Rainsford, and Mr. Connor.

There are two large pits, the (lee|)0.st of which is (M) feet down, liesides

numerous smaller openings. The mica, a light silver-amlxT, occurs on more

or less well-defined leads having a strike of ea.-*t and west and attaining a

width of as nmch as 12 feet. The leads seem to follow contraction or di-<l()ca-

tion fissures in the pyi-oxenite, the walls of which are sometimes lined with

large and well-developt>d crystals of pvToxene (S«'e Plate XXIX).
The work carried out during 1910 consi.sted chiefly of prospecting, and

results do not appear to have lieen very satisfactory.

Range X\l, Lot 13.—Known as the Wilson mine and owned by Mr. Neil

Stewart, of Ottawa. Thi.«. mine is more projH'rly a phosphate pnxlucer and

was oiM-ned uj) as such some twenty years ago by Mr. J. A. Wilson, of

Cantley, who at present has the mine on a lease and works each winter with

half a dozen men : the mica is saved as a by-product.

Ix)ts ir> X.J, l(i 'S.ii, 17.—Known as the Horseshoe mine and adjoins

the Haldane mine. The proixrty was <}pene(l up twenty years ago for

phosphate, and was subsequently taken over by the Lake Girard Mica

Company, who carried out exten.>!ive work in 1891 and 1S92. Kent Bros-.,

of lungston, worked a few months in 1909, and opened up a deposit of mica

and phosphate accompanied by l)unches of pink calcite for a distance of !S0

feet, taking out $8,000 worth of mica. The opening is 3o feet deep and shows

/fv S nv s m.

Fio. 19.—Section throufth mica deposits at Horse.shoe mine, lot 16, range XVI, town.'^hip

of Hull, Que.
s, altered pieis? , P, pyroxenite ; m, miea associated with calcite and bunches of apatite (p)

.

a numl)er of narrow bands of dark green pyroxenite cutting dark gneiss, the

mica and phosphate occurring along the contacts (See Fig. 19).

ii;
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occurs at tl... north .J,Uf tl^-oTC
"" '••"'•^" '"••"'•'" ---•" -"I-Hto

two Si^JCh ;;r'""""
"'' ^'" ""'" ™''" f-'" ^'"-n Conors hv

inos ..f'fi.s„ro.s To.:::: ^""''.r'""'"'^'
""^" uo,..sitsuio;

"»<-. which oar, .. ha. M f, r 1Zt '" ^ ^ -'"""'"•"tions ,.r voin. .,f

roc.kr„nlM,ob.s..rvodinlof h
""'" -^^ "'"^'*''* with th. .-ountry

n.o..oofooc„r„.„;;;;;;;;;:^;;';:-«;^-^,.a.^
and apatit,.,.,.„.rsonlvi„ small uX. rr" t^"

^"'''»" '""» 'H-notir,.!.

of l."RO sizo but thov split UD a I Ir ' '?"* "'^'''''^' ""' «•'»'''•''" v

-Minin« ro„.pa„y an.l u ro'eonTnuo "^ ^r'" T '"1 '^' ^''^ ^^"•^'•-'-

parti,^sJ„H„,li„^,,U.K.aIs^^^.lioat; r iT'^'
""*'' ^^' ^'>' ^""ous

cj>.pa„y. It is^....;:u::ri:^:: t^:;^;7 ^'^^ Mi„i„«
of hnc, .ncrchatitabi... mica shoots.

" Hati>fact()ry p<>rc(.ntago

Tho present owners are VW'bstor & Cn ,.f rw .

nanjre A, Lot 0.—Prosjjocted in 1S0'> bv Mr c i» i _
tions of mica rep„rto,l.

^- '*olx>rtson, and indica-

Hanso X 111 Lot 9.-Indications of mica reported

crops :z^^;!t:j:;j::zTu/'- ''-'"' '-'^^^ "'-^- -"-
I^)t 1<.-Mica outcrops reported,
iianjfe \\' 1^,^ Ij F i \

Propeny in the'ninoti;s bv Mr .hl^^JlIn
"""""' ""™ "'" '"'^"" "'^ *'"''

othort:'
'" '--"^^ •"""" "-'^"•' "^ •'i'T-^t times by Mr. Mortard and

tons ":.^;;'.i;^^r
• ;;r;h:;h^ ''^- -" "- -<- ---

Towmhip of Portland West
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Haiitic III. Li>ts 12. i:i.—Known iis llu- Lake Terror niini- iintl wtu-

-.1

ated on tin- siininiit of a high hill 2i miles west of tin- I.ii'vro river, which

is reached by a bush road.

The ])roi)orty was i)n)sj)ecte(l and worked for a slu)rt time in lSl)3-4

by Lewis

months.

Bros. & Co., of Montreal, who, however, ceased work after a few

Xo further miniiijt Im" "'"'e Ikh-u undertaken.

The mica is a lifjht aiidn'r, rather crushed, and occurs im N. F. and S. W.

fissures in a light grey pyroxenite. The h'ads an' narrow and carry oidy

truces of caicite and jjhosphate.

There are two small pity, tlie largest being 1.') feet deep, and neitiier now

shows much indication of mica.

I/)ts 14 S.J. 1.').—Known as the Chalx)t mine and oiM-ised in 1S!)!» by

J. A. ChnlMrt & Co., of Ottawa, who n-port a production of six tons of trimmed

mica.

Tlu- workings are situated on the crest of a ridge .')()() feet high and 4

miles west of the Lievre river, which is reached by a liush roatl. The mine

can also Ix- appioached by a ste<'p track IJ miles in length and comnumi-

cating witli the Wakefield roa<l by way of Laki- Mc.Vi-thui',

The workings are luit very extensive, consisting of thre<' or four small

pits, the largest of which is 30 feet long, 12 feet wide, and 2.") feet (lee|). The

o]H'ningf have Ix-en niaile on fii-s\ire leads in a light greyish pyroxenite. the

strike of the leads Ix'ing X.W. ami S.K. The mica is a me(Uum-sized light

anilier and is associated with small (piantities of jjhosphate—caicite occurring

but sparingly.

.\. high degree of difTereutiutiou is exhibiteil by the ilyke nmss—what

arc, apparently, segregated masses of coarsely crystalline white and brown

fel<lsi)ar occurring throughout the compact and fine-p-ained pyroxene rock.

Some well-crystallized scapolite also occurs on vugs associated with green

phosphate.

This proptirty was liust worked some eight years ago, and has recently

Ix'en accjuired by the Progre.s.sive Mining Company. Ltd., of Ottawa, who

propose to commence operations during the coming summer.

I»t 24 X. J—Lila mine. This mine is situated on a hill ;«X) feet high,

and .") miles west of the Lifivre river. The workings are approached from

Wakefield by a good road as far as McArthur lake, whence a bush track of

2i miles leads to the mine. The distance from Ottawa is 30 miles.

Originally op(>ned for phosphate in the seventies l)y Mr. John DoUer,

of Mc.Vrthur lake, the proix-rty \va.s aciiuired in IS'JS i)y the Lilu Mica Muiing

Company, who employed a gang of twenty-five men ami erected a large

camp.

Work was carried on at intervals for several years, and in 1907 a fresh

attempt at mining was made, but after an oiK-n-cut had been run into the old

workings for the purpose of carrying off the water, operations were ? usix'nded,

aiul the mine has lain idle ever since.
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Th..r,. an. fivo pi,. „„ tlu- ,,rn,M.rty. t},.. ,1,.,.,k.s, of «hi.l, i. ,lown fiO footTh s ,. an o,H.,M.ut „r ,,„an,v ...x.-avatcl .... tho ..uthoast si.lo of ,| ,.
1 i

,

an.l f.o,n tho Utton. of whi,.). .Irifts hnvo Uvn ..arrio.l a„ foot to ho nor.m porkoty loa.l. of ...i.-a a„.| p,,..phato i„ a .royish pvroxonito. To vkomass vanos fron. a ....rmal nu..li„,„-p.ai„o.l rook to" a fino-«rain in .

S' ;:^:k:';;;:;:;;-;"
^"" """" ••"

'- - ---''•• -'- "^"-h::;;,

Tho niioa is a n.o.iiu.n ,,uality wino-a.nlxM- an.l is rath.>r l.rittlo F.uu.'quantmos of p,T.,os an.! py.rhotito ooour throughout tho ,|o,M,sit.
'

'

I/.t 24 S.J.-Uas work.Ml l.y ,ho «1h.v,. Company in ISiJS-i. for a fow
-..'.nths. an<l a p.t ;i.-. foot .h-op ...n-no.!. Son.o vory hir^o orvstals a o v, .nto havo l)oon takon fron. tho workings.

" " I">""l

.,'^""«'V;^'-

.L"» -'7;-A" oi.l phos,,hato pro.iuoor, o.H.no.l in thooi.htios

ui^z' ''^""''•^''""•'•f'>''--"-''''-i"<-n>;o.hu.o.ih.r«.M,;:^:i:

lots 20 an. 2S an.l on.ployo.l an avoruKo f-.r.-o of ;r, na-n for tw.. voai nr.,-.luo„.« H. h nnoa an.l phosphato. Throo largo oxoavations won- J lo w,

sZ ;.;:':
"""•"" '"• -'•

^r
''^^'-^ '-'""^ "'"'""-" -'»»• «

^•"'"•'
•••

'

somo';;;:n -'r'^^-

""""""'^"'"^ """""" ^-'•'^-' »»-' ""•"" -•-—

•

no r.l'::;.'t';t::;;;;;;:':;:;;\::zr''^'
^^'"^

'-
'"^- "-"- "--

rho two
,

n..ipal pits havo \^u o,«,.e.i up f.„. a .listan,-o .,f 7.-, foota,o 12 f.ot w., lo. an.l about l.", f,-., ,|....p. Th.-y f.,!lo„. p..,„ll..| fissun- l.-a.ls , ^phosphato an. nuoa asso..iato.l with lar,.> IkhH,. .,f pi'.k ,.al,.ito. in a , '^

pyroxonito .lyko ruttuig .lark jfiioiss.
•

S<n-oral .lykos .,f «„.y f.-lsito ,,,,1 ^^-anito travor>o tho pr.,,KM1 v, ..uantitiosof hiaok tounnahn.. having f.,rn,...l on thoir .....ta.ts with tho .'..un't v Irgomassos of jovy ooarso!y-..rystallin.. f..l,lspar w..n> ,„ot with ..n tho .h.nnfsa", -n-y sn.all ..ry.tais ..f h,.own titanito s.-attoro.! through tho.n TIsfol.lspar ap,M.ars t., in- a sogn-gation pro,lu,-t fron, th<. .Ivk.. n'ass

In a.l.liti.m to tho fon.going, tho f. wing l....ati.ms n, Po, . m1 W.-stare r. o.l „. tl,. ...ports of Mr. (,l,aiski an.l .Mr. Cirkol; no furth.-r i„.ov na ionrogar.hng th.'tn was olrtainahi...
"'iiTi.m

Hango III. Lot l.i.--I>r.,s,H...t,..l in liMM. an.l in.li,.ati.,ns .,f n.i.a .vp.„.to.lHango 1\
.
L..ts 10, 17, Is.-Mi.-a .,ut..rops ropo,t<..l to ..oour.
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HmiKo \. I-otx -*. -'>•—A little siirfiici- work was ciirricil out l>y tlir l.iiko

(iinml Mifii Sysicm.

UaiiKi' IX, Lots .'i, tJ.-Oltl phocpliat*' |)ro|)«'rli«'s orininally workcil liy

the Caiiailiaii I'hospliatc Coiiipaiiy. In 1S!»2 Mr. W. McIiitoMi look out a

few tons of niicu. Mr. A. Caiucron, of Muckin«hain. carried out a few mouths'

work in IS'.Ht, ami sccun-tl a <iuantity of lai>jc-si/,(>(l mica, ln'-sidcs some phos-

phate.

Hann'" X, I^>ts 1, 2. -Indications of mica n'jxuted.

(iATIXKAf UlVKK .\XD WksTKK.V DihTKK'T.

OTTAWA (Ol XTY

Titinishiii itj Wist Hull.

Haiip- \'I, Lot lit.—Owned l>y Messrs. Wallintiford. who cominen<'eil

mininjj alniut six years a){o, employiiin twelve men for a year.

The workings are .situated 2 miles from Kinptmere, on the southwest

slojH' of the same ridge tiiMm which lie ihe pro|X'rties of the Laurentide .Mica

Mining Company, Messrs. Fortin and (Iravelle, etc.

The country rock is a normal Inotite gneiss, with a strike of northeast

and southwest, and dipi)ing (i.">° to the southeast. Dark, coarse-grained

pyroxenite dykes cut the country conformalily and carry a light silver-

amlK-r mica and a little i)hosphate and pink calcite. on pockets and fissin-es

in the cotitact zones.

Later, fine-grained, granitic veins of a jHuk colour have intrud«'d and

shattered the older rocks. These granite intrusions have an t-ast and west

direction and have exerted consideral)le influence upon the pyroxenite, which,

in proximity to the lati-r rock, is highly altered to a hlui.sh actinolite, while

considerai)le (|uantities of Mue-gn-y asin'ritos have JK-en formed along the

contacts. The fil>res of this asix'stos .sometimes reach a length of »>".

The workings consist of ^everal o|M'n-cuts and drifts opened at intervals along

the contact to a depth of .Vt feet : most of the pits are now fallen in and grown

over.

Lot 20. —Known as the Cliff mine, and owned liy Brown Bros, of Cjuiticy.

The owners started work in ISitS, and continued for ten nuniths, a force of

five men iK'ing em))loyed.

.No further mining has U-en carried out. .\l>ont foity tons of rough

first-class silvi '-unilK'r mica were jiroduced.

There are thi-ee pits, the large>T lKMng;{(t fi'ct deej), oiM'iicd upon a pocket

deposit in nortntil pvi'oxenite

Th pit is said to .still e\iiil)it good showings of mica in depth.

• VII, Lot IS .\..',. V'.v.i mine. Hel< to Mr Bros, of Cantlev,

who worked foi two months in IMts witii five Tiien and took out a iittle niici

Utt IS S..\.—Owned by Messrs. i'ortin and (iravelle. of Hull, and adjo

the Laurentide Mica Company's mine.
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Work wan coiiimciircd l.v »hi> iiuiMTM in is«Ht ,.iti. f r •
"•"» -.finu...! at in,..rvaU until mNJ " ^'"'" "' '"*''" ' '

Tlu- «-..,ki„Ks ...msi., of two main pits .,„.k o,. „ ,H.,.k..tx .Knit of."wu haviMK » «-n..n. ,li,. ,.tio,. of north.-ast u„.| .o„thw. .,, an. a , a ..
...•.•urnn, „, or n.-ar , „• .-ontaHs of pyroxonit,. ..p„r. with ^n-v „^.

'

V
.l."ra.,|.. ,uant.M.. of pyritos an- pn.,.., in ,1... pyrovnit." an.l ,1. «n.. . i-

.
«hly Mnpr,.«na,..,| w.th this nunnal n.-ar ,1... .......a.,.. . lar v an^ u.T .I>|« mica wan proiliirc.l from this mine.

"'""unt „\

<)IM' of th<- pit..* has iH-cn cxravafc.l to a ,|.-„tl, of •ni f,.,.f ..1,11., m ,i

;: :5;:
- ^-- -' '^—

•
-- ^'''^^ ".:;.:.:::!;';;;

';;;:;;

T'x- >."<•" is haul...l to Hull, whnv th. triunnin, sho,,.s an- .i,ua,..,|
All th.- num. iM.il.lintrs. ronsistinK of iH.anlinjr-hou.s... stai.l.- ,.„llin.'-sh.'.ls. ..t..., an. now n, a n.or.- or I... tun,i.l..-.|own .omlition
Lot

1!. -This pro,K.rty. formerly own ,v Messrs. Mrown Urns ..n,lwork...l l.y then. n. ISO,,, .as transf-rn..! ,o th.- .....renti,!,. Mi.a "o!!;;:;; m

^^^

^^Th.. latter ha.l a for., of .0 nu-n at «.,rk on the n.ine until ,1... au.unu.

I.. May 1!»|(,, .,p,,ati.m.s w.-r.- resuin.-.i ,„. a .s„,al|,,. ..al.. onlv fiv m.-n•x..„« e„.poye.l. an.l wlu-n visit...|, a sin.ilar nun-ln. w.-r .ta«...«.nku>« a shaft UX 7 f.H.. and .lriftin« to the south up..n wha, ap : t
'

an .rn>gular fissur.- ..arryinp phosphate an.l niie.
"

There, an- over tw..nty pitH s,.attere.| ov..r the pr..per.v th.. LMVifstdepth rea(.lH..I iK.injt aJMHit M) feet.
>-" .it< st

In addition, extensive trenrhinR has lK.,.n ..arri...l .,uf . an.l th,- propertvhits be..n thorouKhly .surface i)ros|M.<t...l
\»»\»Us

A .iiamon.l .Irill wa.- hrousht on t., the n.in.. s.,nu. tin... a^.. I.ut Insnever U.en put into ..[x.rati.m.

A b.mr.linK-h..use a,.,.omnuHlatinK fon.v men. l.oiler-hous... trimn.inic-
«hc.. 1.. .stahies. ..,c.. have lH...n ......t...! .,„ the n.in,., which is iu a p.Hi,i. ,',employ a larjr.' f.-r.^e .,f m.-n at sh..rt n.,ti....

'

At pres,.nt, hoi^tinK is U.in^' .l.me l.y „..,.ns of an onlinarv hors..-d..rnck
an.l .lrillm<, is .l.in.. by han.l.

» •

'
"< k.

^_^^

The mica is a li.ht-an.lx.r an.l a K00.1 splitt<.r, t he ,.r.vs,als k.inK of „„.diun.

The oc,-u.r..n.-.. s,.,.m.s to U, a ,M,ck..t and fissmv .leposit in a frac.ur..,l-ne a.ljonnoK th.. ..onta.. .,f a nu..Iium-..olo„r,..l pv .,x..ni, wi -k

Eet:;;:r""''^'--'''--''^
''>•----''' ••-''''-"

at rJiir'i' "•
"'"' '\" ^''""" '""' '•'^'"''" •"•"""'••> -'J""'^ i" f- "'" pit

h tt T
'":"";""\'-^ ""'>• '^ f"- f""' -li-'an, frou, the working. ..f h..J.itt..r. and water fr.m, h.-re is U.ginninf: 1.. .'ause troul.l...

Fig. 20 shows a sketch plan of the w.,rkin,trs. etc.
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tf!!

r.'.t iits.i. ||..ury mill.-. H.-Io(,ks t., W.mmm n i.

;l..-n ...... ..,n,|.,v...| i.„..nui„ U u | . ^^^ ";, "Z'^' ^^ ' »'»if a
Ih-m i.il... AImm., :^) ,„„. of thu,nl.-,n

'

;.
"" ""' '""''""> '"'^

""• -'^--. «- .^. ..rt.:,;^ ',;:;:;;. T"" '"v
'"^"" ^'

"INi.iiiK..
'

' ' "••••pitM.I.M.v.n.l niiriMryiirIa,.,.

The i|i>|H)Kit is i,f the iMMlcif tvi«.

"<H. ...ns of ,1... ia,t..r „.»...•...! has.. Ih.m pi;,!!;, ',
'

' "' "'"'"'''"'"•• •^•«""

Th.- p!:::. v";-J:;;./Lr:r;;:;;:f:.;;;,;:;,/
-^

';""" ^ •<<-.

;^'";-« ""•' <•
•'. Only »wo :i:l: ;^';;-:V7''^'v ^''•-•

'••'.k.M.t a ..uunti.y „f„,i.., fron, a s.na I r. k.'V' rV'"''''''''."
^'""•' '""' """'

::::r;:;:;r^rnT:'T''''"'^'--'"=--"
'"

|.|-..|H-r«y. an.! wa. o,.
1 'r.nUy y^Jll^;^ M!'"lZr /t^

"'""''''"""

thclscn.
• '' "> •'"• "Kliacl Scott, of ()|,|

.Siini- (iftccii vi-ars airo Mr \r c i*,i .

(". « f-w ,.i,;„i,i, ' :,'
,

:,':"""" '•""' "- »"» i »..rk,,i

-nr;,;;z: ,:::;:::!^:::t
-
-i,--

- .-..

"

t.... M.urh iron to Im- of „„„.|' valu...
'""'"• '"'» '•'""ains

Till- ..(•(•iirrcncc of r,..| jasDcr on tl,.. . • .

v-i- ..f this , ral U.i,„ ,^ ., I ,r , TT' " '""'"^•""^- -vn-al

a-o,.iat..-l with s,..,.„larit.. an,| oa! Vt •

th,. ^V ,''"'''. '"' '•"'""•• ••""' i^

fi'ct wi.l...
'" "" "'"' '<'"« in <.„.. ras,. over ;!

i...v.tv;.;.l'::,:';;:,z;,-
" •' ». ,„. ,,,.

;...•."'
"^;tr::t!':i:;i;r':x';;,::;;;'t

:""''•' "''-'"
I'a.-. work.-.| at i„t..rvai> si,,,-,, for ,„i,.. I

•
' "'" "-"• ""' """"'

"<K,nK..tonJ.-a,s..,lth,.,,ro,K.rtv,an.lh.Hl
' "• ''"'" '*'"'^-
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thf -UII1HHT ill pr-'i-iK-i'tiiiu iiinl •iiii|>piiiL' '>iH.|,.ti.jiis Nuiiicrun* |.|i- In, v.-

Ux-h Miiiik nri li-ti.l- '.( ini.M. tH.fh in '\\>' |»yrii ('nitc uikI <>ii iIm (.iittirt

with »ln' I'l.iiiitry tfiifi-M. imt flu- i ni wm- mi fvi-iy 'ii"' r."iii«l ' .. Ih' -.) i««.r

i|iiuliiv. not -liuiliiiu n-ii.lily nml \»-iun nuirli rrn-lif.l. Th.' il.i«wit i<

„i till- u*iiiil |M..k.t :iii.| li*!*ur.' ly|»- urni ••urrii-^ iims^ivi- l.vuwii |>li.—

ptrnto an. I pink n\\n\v. Mii^/ivr |N'tjiniiti».' .lyki- Mrikc h'I.m-. iIk- \>r>>-

l«Tly, mi.l it in pi-«.l.u»>ly to t»i< intmmoi* "f th<-«- Iumt .lyk' - iit^'i 'In- '•ill. -

,,iH'Ut .lislociilioii'* i-M^i'<\ l>y (h'-m, thiit tl ni*liinu of tlir inirji i-< .luf. Ii

i^ nn<l«-i!*t.M..l timt M<'s-.rs. Kent Hrof,, liiiw now <<a-M<l work .>ii tin- pn.|HMt y.

I...I 111. H4-loinjH to Mr^. .1. O'Neill, of Old Clii'l-cii. A little work \ui->

U'vn .•iirri.'.l out at intirval- mim- \>.m l.y tlw owiior, l.iit not rniirli mica In.-

U-n proilun 1. Tli.« .Ir.p, |mI i-.
•.'.•> fe.f .lown.on » ' 'all |x'<'k.'ty .lr|)oMt

of lijfht Mlvci-ini.'si untl j-h .spliat.- in a courHi-ly iTVstallinc pyioxcnit.'

A slioit ilrift has lx-"ii cainr.l :lloIl^' a fi w feet to the iiorih iin.l >oiitl».

on a nariow I.m.I of n.M'a. t-ut tin- in.licatioiis dr. not |-.int t . ili.- prf^.'ni I'

an> cxtciir-ivc (|i-pn»|i
.

Uanp- \, L'l 11 H lonKH to Mr, ('. Chnrcli. of t)|,|Clii-ls.-a. Thf tirst

inininndon,. wasaruiu 1 l-^": l.y flu- ..v- :
• . nd m \'MU. Mr-srs. Kent Uros.

(ftrrifd o«it a tVw urck>' \ k. !n I'.tll). NhsM- Winniii).'. Chiir.^h, iV Co.

coninicni-cd i.|«'ratiMnv s\hii'i '-. .vevrr, were ..'dy rontiruif.l a h u wi-i-k;* -

the inira. a silvi-r-aini«- "| m. diu -i/r, U'in;i rather crushed, and not

occurrinn in sufficient .pi.iiu H'-i t.- n i.dei ,iiy extensive work protilaMe.

The deiM.sit is of tie- pock. <las-, a lit it" pink calcil.' alwl phosphate

ai-conipanyiiiKthe mica Flie pyro\i-nife. a lijiiit-colouir.l soft ro.k. ha- •'•en

nni.-h sinittered l.y later illtrusion^ of pink, fiiu'-jii iiii"'l felsiti^ which, !•
•-

ever, has not hel-e causeil such . ^tensive alteration ol the pvr . miI.- n. ,,

ranp' XIII, lot I'-', across the river, when- a -imilar .^'ranit r.,. r •' •:

altereil the pyroxetii I'> hlue actinolite (See pa^'c 2V.U

There is oidy one pit of any si/e on the pro|MTt\
.
this '. ,>; ;d.. .i't

feet .leep. and sliowinji a small irrenult.r lea.l of mica cut hy '<
i

Lot i:{ \,'.. -H<'loiii;s to Mr. .latnes l!e\in>lds. "f Khk ,. •
.

i

w.irkeil.in 1S!»S. hy Mr,.l,Swaii. f'T a few week-^ Onl\ .i few hu.n I -i

weie olitsiined. ami no further work has Ik'cu .lone.

There are si'veral unimportant opening- on ihi- iiroifity. disiii-Miiii .i

little mica on joints ami pockets in a normal pyrovinle .uttin;: crystalline

limestone.

\a>\ \.i S.',,—Some small ami r.ither crushid mica has l«'en take i otl

this property' l.y the ..wiier, Mr. May. of Ottawa; the ,.penin(r^ aiv

iinimportaiit

.

Lot IL- li<'loiij;> to Mr. Thomas .Macauiay. of Ol.l Chelsea, and was

surface prosiH'cted st.tiie ten years a-o when a little nuca was tuimd.

Lot 1.").— lV'loii;:s to .Mr il.'.inie Uaiiil.o", of .\ylm( r. .Mr. II. I'lynii

carried out six months' work, on lease, in I'JOti. and t<K.k out about one

tln.usand [MHimls of roiisih mica. Not wovke.l sih.i-.
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01.1 !Cll!r^"
"'' "'"^''''"*" """^•^>' ""•' '--• '•> «••• F. Bradlcv, of

iviiii. Bnw. 1110 inmo hiVM lx>('ii mC (two i<tn« ti,„

L7 •" ™»" "'-»»'«"• ' "". -.. «,.»;;:s „:!:':,;,:;
1 lM> niicii IS ii ^rood (luality liKhl-timlxir.

« r/'"M"
^-~^'"' '""'''''^>' '"'" 'wnitlv JKHMi aciuircd l.v \tr W

_^

JlLly a t,w ,l,.,ll„„. „i,, „,„. „|«.,„.„, .„„, „„,,. „„ ,„,„. „„,|„„^. ^^^.^,^_

rr-'--^------" -^
'

W„g usually Muall and .sp,;,.a.ii,..

"'"'"'•'"
="'> '<"-'»'^v. tlu- crystals
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The workings are n(,t ..xl.-nsivo. .-..nsistinR of sovoral o,xm. pit. ho,no 20

foot .U-op, the hvrgest lK»inK 45 feet lo.i^' im.l 15 f«-t wulo, sunk on a lea.l .,

n.ica striking; n..rthwest mul southeast. A seeou.l ..ix-n.nc, to the north of

the preredhis, is a shaft 10 X 10 feet, an.l •-':. feet ,leep. sh.nv.ns K.x.a nu.-a

'"

'''Hoistinj: is .lone by n.eans of a lum.Uin.lhiss, and derricks are in .-ourse

of erection; no machinery is in use at present.

Lot l(i.-Belongs to Mr. J. H. Connor, of (Ottawa, who worked for a

few weeks about nine years apo. In l',H«. Messrs. Fortin an.l (.ravelle d.d a

little nuniuR. and in 1910, O'Hri.M, and Fowler secure.l an option on the

proiH-rtv, and conducted some pn.sj)ectint;oiH'rations.

The workings consist of a few small pits near the sunun.t <.f the west

Gatineau ridge, and about a mile from the river.
. . r .

•

i . i

The main oix-ning is an op<-n-cut or trench 15 feet de.-p 12 f.^et w.de,a.,.l

KM) feet long, having an east and w.-st -Urecti.m, and foUowmg a narrow

pvroxenite dvke cutting dark gt.eiss. The n.ica occurs scattered thr.u.gh a

Lss of con.pact gr.-v and gnn'n sugar phosphate, an.l .s ..f g.K.d eoL.ur, hut

much crushe.1 an.l twiste.l an.l often incline.l to ribbon structure.

gii, Bi>i'i>>; r, i>yroxciiit.'; ni, inic:i; p. ii|);ititc.

There is little ..r n.. cal.'it.- pr.-sent. an.l tlx^ pyn.xe.ie rock ..n .-ith.M- si.le

of the v,-ir is onlvso,ne 3" wi.le. Th.> -leposit .lips 00° t., the south ami

is cut bv several .stringers ..f pinkish pegn.atite havi.ig a .lMvc,...n of north-

west and southea.st. These .s.-.-n. t.. have cx.mUmI no inllu.MHM- wl.ai.-v.T up..n

the mica or phosphate.
, ,• i i

L<it l7.-Owne.lhv Mr. W. fharleson. ..f Ottawa, and wa> lu'st worke.l

about fifteen years ago, by Mr. (". Mn.wn, .if Cantl.'y.
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Sl|l)S('(luciitlv \ir I l-l, . ,

'•"::-ir -r-'--"--:-::;::;:"'^''
>-

"';':r:i::;:;:-:ri:;::t: ,;
..,;:':,;;::;.„„

"v.'r I.-. f,.,f ,|,.,.p.
' " "•'" '"'" """'• "<,n.. of ,1,.. in,. |,„i„„

Han}r<- XII. Lots H i-, i,; v
i • ,

^-•k...ltl.i,.,yy...,.sa,ol,;M;
Irish om'1 '''^'u''''

'"'"'"""' ^""> ''-'

-.•^{;.;:r.^:,::;r^^^^^ - ...or „

'-•"1.-I ,,..,.„ a„,l ,.,.,1
„,,„,„,,.f;

' >'^- ''as ,nt,.u.l...l a la,-,, pocket of

•"V apatit.. i„ s.nall veins an.l strin 1 '"""""'"" ^^•'"'•'' "-'•.•s.s ,h.. ,„as-

^

7 -'-•- -"^
TV""' '^— >•

Hanft-e XIV Lot •>•> ui " ^""""'"•'^ «'-''''n pvi-oxenif-

r -o i>v l.;:;;;;:^ ':;ru;':;;f'"^"
'^"'•' "^ ^"--"- ^^-^

•'••^ -Mr. Wilson, of Ca.,.,,). s , i ,

'
'

''""'"""
'' ^"' »^^" '""nth. I,,

-'•^^- work. si....
wh;:.;;;;:;.r^:'r.;i.i;:"

•"•"^"•'^•' -" •- "• ^
^'

-.'f;;:;::i::;:r^;^::::;r::^^^^

- =' «X-;:;;;;i:;:; -t::;;;':;;;':;:!:'' """ "•••"- -" ^•'"- -., tiss,...

-'—ly alt..,...,! th' bioL ^ .S*";,,,/'""?;^-"'" -^-ions hav«"—
.

stnH.„.n., havin, tnor. M.. '.pp.
';"''"'" "'''""^ '^^ "'•i^'-'al

''''"•
'ii-^<"''t north of thi . •

"""•'"" "^ •' «n'Mss-«ra„i,...

^' ••-''''- -'^ ''''''.yn-;l';;r.:;;;;;:r — ."-^ s
«n.M.ss whwi. has I.,,.,. sum.ssiv,.l • i„tn ,- I Ji'

"""''' '^ =' «''•>• '''""•"
--als of ,..„... Wiont.., ..,.:. ::"i ""l^;;

T^-'"'
">• ly'<"s an,l up-
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1(1111^:1' \\, I,i>t '>:i. Cascadi's mini'. I'lii^ l>rii|H'ily was first worked,

MiiiM- twi'hl V years a<;<). IV Mr..I. I'l>Tili. siili^e(]i:< iitlv liv Mr. .lainieMMi. ami

ill ISMMI liV Welister & To. Work lias Im<'|i cai

,.t (Iitrk-HIMU'I iiiKii U'twi-eii |)ynp\enite ami

KiiliM' |.hu«|iliate ik

rieil nut III) a contact (ieposit

iltereil friieis

curs with the mica, which i> accnmpaiiied l)y lar>i<

((IIKdtttM- ol )

|i\riiscM**«'

f pink calcite. t'..rniiii}i tiie contact tilhiif; Ix'twii-ti «neiss an

/n ilii' early part ol' I'.tHl. Mr. H. I'lynii comiiictcd a nicmth's work oi

veiiiaiile.l ilii' 0. iMps.rc' I 'luamii vof inari.ei-

inncli of whicli

tlie property. and also o

ilile mica.

'I'liis mine has im.ihHM'd a ^n-eat cpiaiitity of fine mica,

wa.- ..I miusuai .lim."n-HM,-. Sheets s" X L'l". and s" v l'^" were not un-

.ommon, and one hirjic crystal. .'> X 7 feel, is repnrU-d 1,, have viehle,! f,,:{(M)

|>ounds of roll jih-t rimmed mica.

In addition to the main pit, there .oi- a iiumlier of smaller oix'tiin^rs

varyint: from 10 to •_'() feet .li'ep.

.\n avera;:e force of 1.'. ii>»'n was formerly employed; no machinerv lia.*

U-en in use on the mine, whiHi > s ;ilKint a mile from Ca.scades station.

I,ol _'.'). Known as th»' M.^ore mine and now owned by Webster iVr Co..

of Ottawa. It was first worked al)out 1 >!M). iiy Mr W. Powell, who put in a

few months' work with a sm»JI nuinU-r of men. The pro)HTty then passed

into thi' hands of Messr> Smith and i-acey. of Sydenibam. who had ten men

workiii}: for a couple of vears. Messrs. .[amieson ami Wiisht
.
of < >ttawa. suIh

seciuently purcha.seil th*- mine, and worked inTermittt-ntly I'or live years,

after which it passeil into the pn's«-nt owners' han<ls; lii*' latter have done

little mining, and with the i'\ce))tioii of some surface work ^id dump-tiirnmji

carried out by Mr. W Kelh'r, under coirract. in li«l7-.s, ti^ min.- has been

practically idle for the last ten years.

The mine wa*< one of the earliest to 1h' oixnied up U\ thi.- di.strict. and

exieiisive work has Um-ii .l«.ne on the iirojKMty. There :ire i,nrt«'ro««s pit-,

and the exposuri's indicate a deposit of the pocket type, larrviii!: .. medium-

sized mica of ijood <olour and (|uality.

Th curreiH'e s<'etiKS to be associate,! with ,i svsteli. of -p'"' diverp*!;;

from a central pvrovenite mas>, the wl...ii' iH-inji extensively -w by hit*-'

Sjranite veins: these latter have iwen tiie cail.si' of dish^ations >it%wh havf

roiitributrd larjielv to the (rushed nature ,,i the mica crystals, wtucli i- a

/eutiire of the ilepoits in this ili>trict.

bit -.'7 Owned wv Mr. II. I'lynn. The mine, which i- situati^ »im«f

2 fiiiWs from fi.riii Point, was first worked ii*' the owner in liMI,'). :,mi luis

bi'cn (>|j«'r!ited at intervals ever -wirr-.

The ileposit is of u p..ckety iiature. t\v mm.;, which is of dark colour

and often ..f lai-j^e A/A\ .ut-nrtrnti on irreiiular leads and in pK«-i- in a >£jey

|/yroxenite cutting ^tt-Xfn Mt'i iiruHitc.



Hmip- XVI. U>t 2»J.-Holon.'s to Ur If u i .

..ri«....lly «-ork..,l for phospl,,,, rhj
*

.
7' ""''"'" •^""- "^ ""-^^va. who

; -' ^' -"'- -..^ ;:;-:. ^r-i-'-;
naiific X\ I I^it, -J? ou Ti •

I'm. L>-_>-. --..on „f ,„i,,, ,,,i„ ,.,„ ,,,. ^^^,,,,,_, ,,^.^^ ^^^ ^.
^^^^_^^^ ^^^ ^_

t^r
^ .-..ur.. pinkish sy,.nit..: P, pyrox..,u„. ,,,k,. ,.«„„,

'owiisliip (if Hull.

Ol^T.tions for „.i,,, ,v..re first c-o,,,,,,,.,,...!
-,v th,.

IK m„-a.m) ami apatite (pi: «. Rranit...

owner, in tlio carlv

s" .x„.ns,v.. work has b,.,.n don.-, th.. workinRsponsistinKof a few siial-•"""" '"'
' ^- "'""

.™:;N;:.:;:f;:™::i^!"
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f vcrv iliiik coluur. rf.sciiil>lii)K typical liiotitc, ami is imii-li
'I'lu' mica is u

cnislicd ami ii |>'m>i spliltcr.

Tlif exposure "li this pn(]MTly exhibit vt-iy coiiiplicattMl yiculiifiical

features, traiiite. pyroxenite ami >eipentine dykes and veins cutliiiv: the

count rv jineiss an I each other in various directioi

I'lii ':( Silicliiutic M'ltioii tlironsrh inicii (li|)i).-it. lot J", laimc \\I, t()«lislii|) ofilliill.

Jill, Kiiiiss; 1', inroxciiilc ilykc carniii)! iiiiiM on porkrts uiid lciul>, n. uraiiiti- intrusion.

Tmrnshii) (if .\liishinn.

Hari-ie III, Lot 17.— Meloii;;s to Mr. I', Hiion, of Mashani. Thi' pro-

iHMtv lio :i Miile> we.-t of Wakefield, and nus first worked, under lease Ironi
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owner, aliouf twi-lvc vcmi-i niri, J,, iiuxr \i,. n . , ..

"" •'">•.•.' r......w
.^.;;:::;:;:;.rL!':;;:;.l:::.';i;i:

--

p..":;:l;::r;::;..i:!;';;:^^;vr^
M.t «..y ....1...... .., .,..,„. „.,,,,.. ,.ti„....,.,. of ;,!;;;:;;: ::/;:
«l.rou«ho„, „s ,„.ss •'s,.hli..n.„" nf an.l ..„,.1<. ...ainly a .n'-iZ^

l.«.ar..«r.. „yn,x..„,...; „.,„„..:.; f. .,i,Vn.n,ia,...l nw... .,f ...i, „A ,...,. I^.h!;;
liiilly i)f (jrvvish f,.|,l>|,i,r.

taut,. .\„ calm., or phosphato w..,- to I,., ol.snv-l. an.l th. n-i.., is aun-,,„ahty spe..kl,..l-an.l.r. Th,- pyroxenito ......s ,o forn. a (la, .Ivke.

:
' \': "^ ";""'^^'"' =""' -""^''<'='-t. un.i .lippi... ,.-,0 1„ ,1... .soi„h-

\N<>t. an.l the nnca deposit oectirs ..n the hunftinf: .•..ntact.

Th.-re is „„ly „„,. pit. ,vl,i,-h is .-,() feet Lm^ an.l :{.-, f,.,.t ,|,.,>p, „„i ,,,,,

mulhells, su""
" '

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

^^^^

^l-V 2» show, a section tl,ro„f;h the .lep..sit an.l «uk1<. .,f o.-.-urren..- of
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Tinnmhip »i/ Ihnhiilm.

\Uu\p' H, liittK |H, lit.— Ifc-loiiKN to Mr. T. (I. Mcljiiinn, nf (Htnwa. who
worki'"l for i-iiL'ht inontlis during liKlll, mihI ^cnirfil n Htiiall (|iiiiiititv of inirii

from .1 niirfart- ixicki-t.

ToHiishi/i of Aiflnin.

Hmitif III, I^^it 7. Hclorijjs to Mr. II. | Ivnn. 'I'lir |<ro|M'riy wiirt worki-d

fortlm-c iiiotitli!< ill liKMi.iiiKl ajiiiiii in I'.HIt mily lliii-c iiuo U'liii; ciiiiiioyi'd.

Till- iiiifa i- a iiit'iliiiiii-coloiircil atnlM'r.aml nmirs in crx^Ialsof fair size;

tln'sc arc. huwevt-r. often niiicli rriishi'il ami twistcil. and a iar;:!' |ini|<ortion

of tli(> mica mined in iiim'Icmi^ on ihi.' nccoiuit.

The deposit, wiiich in of the [locket and lis.snrc c1m«*, has Ipcch inincd

l>y means of an o|)eii-cut carried .some JO feet into a small ridjje, and ;{(» feet

dec)) at its inner cnil.

Tiiinixhiji nf IliiirkM.

UaiiKc II, Lot •_»•_'. This proin-rty was first worked l>y Messrs. Cle-

mow aid I'liwell. of Ottawa, in the early nineties, and in the spai'c of some
three iiK.iitlis vieldeil neatly •_'(«» tons of roiij;li mica. Tin- present ownern
are .Me-si>. \\ ^nd |{. Ilastey, of \\ ri>thl . who started work in |S!M>. and
continued ii|k rations f..r six months. The mini' has lieen idle since liHK).

The mic.i, which i^ of dark colour, and often f lar^e si/i- -sheets mi-asur-

111)1 I fi'et across havin^j Ikm-ii olitaineil occurs on a contact U-tween a very
iiard and compact pyroxenite and crystalline limestone.

The mica has U-eii followed aloiii; the contact for a ili.sfance of .SO feet

liy mean- of a pit 10 feet wid<' and ">0 feet ilei-p.

The deposit has a strike of northeast and southwest and lies east of

the (i.itineaii river, ulMiut .i inile.s from .\ylwin P.O. .\o phosphate was
iHiticc' (piit hii :;i' liodies of white calcite accompany the mica.

Hanjic III. Lot •_'.<.—( hvneil l>y Messrs. Pritchard and Sparks, of Kazn-
hazua. The pro|H'rty is .-.ituuted on the east of the (latineau river, and
aixiut 7 miles irom Kazaliazua. The workiiijis consist of a few shallow pits

excavali i on the noithea.sl side of ;> small hill; the dee|M'st pit is only some
l."» feet down. The mica, which is of a very dark colour, and medium
size, occurs on small fis-iires. veins, and joints in a dark pyroxeniie, near its

contact with crystalline limestone. Little phosphate accompanies tiie mica.
Iiiit considerahle calcite is |)resent. liotli on the fissures and also throujilioiit

the mass of the iiyroxenite it.self. Larjie (piantities of Mack hornhlende. have
Ihiii formed alonjr and adjacent to the contact, which has a strike of north-
west and southeast. The mica is rather crushed and inclined to rihlxm-
inica.

The dejiosit was first exploited in liKII. l,y Mr. llmond.of Luke St. Mary,
who, however, diil little mining.
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Tlip pivsont owners have not worked sinoo the latter part of 190!).
Range l\. Lot 3).—This pro,)ei-ty lies some S miles from Kazabazua

and east of the (iatineau river. The owner is Mr. B. Kinond, of Lake St"
Mary, who earned out a few weeks' work in 190.-). Oidv three men w.-re
employed, and a few barrels of miea wore produeeil.

Tiie miea is of a very light eolour, lK«ing often almo.st white, l.ut usuallv
of a reddish-brown sha.le. The sheets are brittle and do not eleave readilv
in addition, they ai-e often traversed by minute fraetun- lines .lue to pressure'
which further impair their (piality.

There is only one pit,whieh has In^en oix-ned along a eontaet Ix'tween
a hght-eoloured, almost white, p>To.xenitc and crystalline limestone. The

m î^^^^

^^H^ si:
lio. 25. -Plan of mica depoHit, lot .SI, range IV, township of Hinckx, Que.

t", pyroxenite; a, cr\-8talline limestone; m, mica; c, contact.

junction is well-ilefined, and the pyro.xenite hanging-wall is lined with small
well-formed crystals of pyroxene.

'

The strike of the deposit is northwest and southeast, and the contact
can Ije traced for .several hundred feet.

Towmhip of Blake.

Range IV, Lot 43.—Belongs to Mr. C. Teeples, of Wright. The property
lies about .-> miles from Point Comfort, and 1 mile from Thirty-one-mile lake.

Work was begun by the owner in Deceml)er 1909, and continued with
four men until May 1910, alwut a ton of thumlKrimmed mica of excellent
quality, and fair size and colour Ijeii.g taken out. Two pits have been put
dowTi about 15 feet on the deposit, which is of the pocket and fissure type,
the mica occurring with pink calcite.

Little or no pho.sphate is found.

Range V, Uit 1, and Range VII, Lots 4, 5.—This area has Ix-en pro-
spected during the summer of 1910. by Mr. J. H. McGee, of Cobalt, and
favourable indications are i-eported to have been found. Some two months-
work was done, principally trenching.

Range VII, Ix.l 23.—Belongs to Mr. Antoine Serr^. of Point Comfort \
httle mica was taken off this property twelve years ago; no work has Ijeen
done .since.
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HaiiKf IX, Lot Hi, \.,\v till' prniKity .if Mr. II. riyim. ati.l fMrnwily
.(wikmI l.y Mr. r. T.M.pl.s, uf Uriuht. Tlir latt.-r .Miirtr.j to do u liftlr

|MO!*|x'ctiiiK work two wars nii» with ii IVw iiicii. ami took out a few hiinilr<-<l

|iouiiil.'< of niira.

The |ir,'«iMit owiii r hail five iiii'ii <-iii|.loyic| on the |iro|H'rfy for a few
weeks ill |!i|(), ami alMiiit oni- ton of roiijth iiiira wu.t xi'cun'd,

Thcr.' i-i little piiosphate present, aii<l the .|e|Mmit is of the pocket rlass.
the iniea o« rurriiix willi white ealeite in a ine.liiini-i.ijouicd pyroxenite.

Hanv'e |.\. |,,,t 2-2. Thi-< pro|K-riy fornirrjy U'lonKcd to Mr. Coron, of
i'oint Coinr. I', ai.d a- prosiHcti'd l.y hiin three years a^'o, l.einn suIh
•e(|iientlyso|,l to ( rhriei. i.nd I'owler.of ( )ttawa. The latter started work two
years a«;o with ten men. and continued o|H'ratioiis forsix niontiis. During the
early part of |i(|(l. some i.ro^|H•ctiu« work was carried out l.y the owners
over jiroun.l adjacent to the fornu'r workinns, l.uf with not very favourable
rcMilts. The mine is situated t.n the cri .-t of a hijih rid«e overlookiiiK Tliirty-
oiie-inile lake and ji some 2 miles from Point Comfort.

The workiiiKs consist ,,f n niMnln'r of shallow tii-nches and a nniiii pit
:.(» feet lon>r, l.y |(» feel wide, and !K» feet deep, simk on an inclined contact
Lctwcen a hard, compact pyroxenite, sironjily imprejjnated with pvrites.
Jirid crystalline limesti.ne.

The pyroxenite dyke strikes almost due east and west, and dip> S((° to
the north, contrary to the >3"ikeral strike of the pyroxenit 's in this di.strict.

.\t the west end of the pit, the f(.ot-wall is thickly lined with mica
cry.stals of medium size, all si., .stained l.y iron as to In- u.«eiess.

The hanfiinn-wall is crystallitie limestone, metamorphosed to coarse
white calcite on the contact, and containinn ^'reen apatite crystals, often of
hir^e size, .\patite crystals also often ur included in the mica.

The mi. a ap|K'ars to Ik- too stained l.y iron to In- of nuich value, thou^jh
Ik'Iow the oxidization /.one it may improve in ipiulity.

No machinery w:.- ever (Siiployed on th(^ mine, and the oidy l.uildinp'
consist of small cullini; sheds and a smithv.

Tinnishift of Sni-thjUU',.

Hangi .. I,ot;}l'.-H<'lonjrs to Mr. .\. ("lement.of ClemeiLt P.O. .\ few
hundre<l pounds of fair-sized dark-amU'r mica were taken off tlii^ proixu-ty
in the early pari of IHIO.

Oidy four men were employed, and no work was Immu": done when the
district was vi^ited.

Han-je I. Lot (i. -Helon^rs to Mr. II. lillard. of Wrifrhl P.O. The proix-rty
lies west of the (iatineau river, and .some fourfh of a mile di.stant from it.

There is i.nl
.
on- small jat ahout 20 feet deep, sunk on a small jw.cket

and fi.ssMi-e dep.i.sit of niic:-. accop.panied l.y pink calcite, in a lijiht-coloiu-ed

j.yroxenite.
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r.inl.. ,.l,..,.ha,.. ,. ,.. U. «...„, Mn,| ,1,.. „.i,.a .,,,,„.
, ,,,„„i, „f _,

'"'-;";'"". '
• ""• '-•'^"'^ '""' ' '^ •"•'• ••-, »,nr.i... ., i

• •|>«'iaiii.ii.i Ih'iiik uri(|<'rtitki>ri.

"
'," r. ;'":;

" :;."''
"•"* •"' ""• '•'"'•""" ><->•< ..".i :» „.ii... .ou.i..

""' '".
\^

"r'"
"; '

' "'"•^'•M' '" "... Imnl r, in,., .li.,,,,,,. ,.„.,.. ,,.,„.
auo „„|, ,1... ,..,.1, „„„ , , .„,,.„, ,i,„. ^^._^^ ,„,.,,..,,„.„„^. ,.

workmB. ,n,n tu., ,.nrts. |..„ , .,f ,,„„,.. ^ was fi,., w..,k..,| s..,,,- ,..,, v....-

rf'
'')" ';''""" '""' " "'I'l-y-'l " .1../.-.. m..,, f..,. a Iru , ,hH. M,.

I.MlH,,. .., (.nawa tl„,, ,„„k OUT tl„. ,,n.,H.r,y, ami ..,n„n„..,| ..,..,,„iun.

Ml. l.fhiiT, 1.1 |,akf i>| T\v.. Mountains (^u,..

siv .,...„ iHMMu .•in,,l.m-,|, \,. f„,,|„., w,„k has Ihtm ,|..„r sin,... |!H.s,

,

'''"• """';• "' '•'<•".•.,•„,•.. of ,|... inica is ratl...r ..Ih.muv. .\s fa,- as ,.„ul,l
'"' ""'"'""

' " l'>''"^«-nif .lykr l.aviKK a strike of rasi an.l w.-st n.ts an-oss

fi*

r.

y«.

^^ £

I m;. -'.i. Plan ul mi™ ,l..,.„^it, 1.,. |;{. „.„«, », t.,wM-hi,, ..t .\o,tl,|;,.M Qu,.
KM. KlH.isM a, ,rvM„lli„,. r,,,. . . ,.. ,,vr..x,.Mil.. .lykr; n,. n.i.a Ira.N.

tl..- ju.wti.m of lm„i,.. .„(.iss an-l nvslallinc linu'st-m.., .n.l almost a. ri.^ht
Hii;;l('s to the line of contact (Sec Fiji. ^iii.

I'a.-all,.| H.sMr.-s havr .Icv,.1o,k-,1 it. tlu' pyrovnif. a.i.l o,> tlu-s.- la.
«..!.. of win.,, calcit,. have Inr,. .l,.positc,|. Consi.l.TaM.- quaftiti.-s of
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|»liiw|ilialc oiTiii uitli till' cull-ill', mill mini fr\>tul^, niti-ii of larjir *\/.i\ liiii-

the WiilU ol' III.* litMll.l't,

I'ln' liin«'« of till" I'lilrilc, nil llir ri>iili':iry, niiitiilli" littli' lliji'ii, Tin'

linmih'^, 111' wliirli llilfc liiivi' Ihm'Ii wiM'ki-il. aVfliiKi' >«iiliii' I- I'i'i'l in \viiltli,

luul im" 1'> 111 -H I'i'i'l upiirl.

Till' iiiirii ii* nitlH't liiittlf iml iiirliiii'd ti> «|)lit up iiit" rihlKni iiiini.

()willl£ 111 tin- I'li'si'Mri' of i'oli>i(li'l»lilr i|lliilllilii'< of |iyiiti'^ ill tllf Vi'ill^, till'

rrVHliOx iiri' often liiiirli ntaiiinl: In aililitioii, tlicv fii'i|iirlitly roiitain iiirlil-

i*ioii!« of apatite ami pyrites, wliicli furtlier iiiipaii ilieii' i|iiMlit>.

Till' veins have lieen stii|K'i| out from tlie sinfari', ami the noitlieiiimo'tt

pit in the lal'ni'st. U-ilit' >«<• fi'i'l ileep. 12 I'l wiile, ami o\rr S(l feel loii)i.

'I'lie \\\i\U of till' vi'in^ ilip V-'" to the houIIi, ami iiie, in many plares,

eoateil with rusty mira I'lystiiU.

The fissures seem to rairy the most mini where the pynixeiiite ilyke 's

in y:neiss, little work having; lieeii iloiie over the junrtion wilii the limestoe

The two pits to the south ale 10 feel Ion;:, 1-' feet wiile ami alioiil .'.*)
i

-1

• jeep.

No mai'hiiiery has U'l n iiseil on the mines, ami there are no mine liuihl-

iiijjs. IJoi^tiiiK ',^ , lone hy means of a lary;e lioom ilerriek ami horse-whim.

l{aiiKi" 1*. lot i!l. -Owiieil hy Dr. Synek, of ( iriieelielil, ami Mi. l.alH-lle,

of Hull.

This pro|K'rty. whieli procjuees a liv;ht-umlK'V mini of meilium si/.e, was

first workeil in |s!»S, hyihe owners, whi employeil a ilo/.en men on the mine.

«)lM'riitii)iis weierontinueilintermilt. iitly until llKI.'i.sinee when the property

has lain i'lle. Some 12 tons of miea were extraeteil liming this |H'rioil.

The ileposit iicnirs on a ciilitaet hetwi-eii pyroxeiiite ami rrystullilie

lillie>loiie.

Towiixhip iif Wrujhl

i{uiiK<' \. I-<"t li- -Known a

«iiutlieii.-t of Wri^ilit P.O.

o|)erators. S«'veii diainoml ilrill holes were put down in the vicinity of the

main shaft, lan^rin^r in depth from 10 to MO feet, hut no hiiiie hodies of mica

were met with.
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riHMl(.|M,sitis(.ftluT.m1act type. A Inruc ImmIv..!' pink rnlcilc cMnvin..
:. httl.. pliosphat.- an.l a ,lark-r„l„u.v.l mi.,, I.m.s !«.,.„ .l.-positcl aloii"' li.c
line <.l contart U>twm. ihr pyroxniif an.l un.'is-.. an.l fissmvs a.ljaccnt K.
the mam n.nta.'l

.
an.l i,.,t|, paiallH an.l normal 1.. it. haw Im-.-u similarly

lillc.l .Mit. 'IV cMmtry rock in the vi.'inity .)f the c.nta.-t has iM.th ihi-
siru.tmv an.l ••hara.-lcr ..f a pinkish -ranitc-n.-iss. Tlu- pvr..x.-nif has
a strike ..I almost .luc n..illi an.l s.,utli. an.l is ..fa .L.rkish .<.l..ur an.l
s..m."xvhal i)<.<>k.-ty. .•..nTainin- .•onsi.|,.ral.l.. .al.Mt." .lisscminatcl in small
vu^'s hnc.l with pyroxene i-rystal.- tlir..nj.h.,ut it> mass. Much j;T.>y fel.lspar
is als.. present, an.l has hecn Jivnerally hi-hly s.'ap.,litize,l.

Th.' mine was formerly \vell-e.|uippe.l with huil.lin>ts. ...mprinn;; .^n-ine-
liouse. iM.ar.linHiouse, an.l miea-she.ls. an.l l...ilers. h..istinK maehinerv, .hills,
et.-.. were m use. All the machinery has heen rem.,ve.|. an.l the l.iiil.lin-s
are now in a state .if.lilapi.lati.di.

IJanjic I). I/)t jr..— Kn..wn as the l-'ather (Inav mine, an.l .-ituate.l (>

m,l.-s m.rtheast .,f ( ;racefi..|,|, .,„ th.^ Maniwaki i.raneh ..f tl.<- Cana.liau
I'aeih.' railway, ami near Clement I'. (>.

m

o^.S!
c m p /fi c m P

i

\

%
ri... T,. ,S..li..n ol Mi.M \,.i., at 11,.. i:.tl,.r ( laav niiii... I,.t l.",. ,:,„«.. I), t.mnsl,i„ „f

\V,iKlit. (^l,...
'

I', inioxciiiic: i„. ii,ica: c, |,i,ik calcitc: p. apalit.'.

This mil,.', whi.'h was first .,pene.| in IMMi l,y Father ( luav, of ( Iraeeliel.l.
was siii,s.>,piently l..as..,l i„ :,a Anu'ri.^n syi„li.,,i,. wh.. w.,rke.l stea.lilv f.,i"

a Near at,.
I
a half ami to.ik .ml laiiie .|uanlilies of mi.M, The mine was then

iille f..reiL;lit yeais. hei,,?.- lease.l in 1!H)S i., |,:,l.elle an.l M.iisvert, of Hull, wh..
e.intinue.l op.Mati.,ns foi ,s.,me nine inonth.^-. Sin.-.' the last-name.l .•.,,s.m1

work, the mine has iM'cn i.Hc.

Th.' workin-s aie 'xtensive, an.l ...mprise, U'si.l.'s 1 1,.- main pit , num.roiis
smaller pits an.l tr.Mieh.s, ex.Mvate.l on parallel l.'a.ls of mi.;,. The lar;;vst
ex,Mvali..n is an ..pen pit s.ime I'OO f.vt loiifi ami To feet wi.le :.. its fiirah'st
l>reailtli.narr..win-t..war.ls its eastein or onter .Mi.l I., s,,nie 10 le.'l , ..rnarrow
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ticiicli liaviiif; liccii cut ;il this point to cairy olT liic water wliicii collcctcil

in tlic workinfrs. Tin- pit has tlii^-. in phiii, sonicwliat of a hottlc or iiask

sliaiic: its walls an- vcrtiral. except lor the lait lo feet ilown, where a slijjlit

inciiiie has lieen run to the north.

The mine is ('(Miipped with several liuildiniis. inchKlilij: enfiine-honse.

inica-sheils. etc. There are also several i>oom derricks and a short tramway

for ijitchinj-- waste on the ilumps.

Drillinji was done liy steam, and hoistiny: liy means of a small stiam

winch, operatinj;- a derrick: a :{(• II. I*. Iioiler. and all the machinery necessary

for working the property are on the mine. The mica is a yood (|uality

amber and of medium size and colour.

("onsiderahle (|Mantities of iiijih-vii'ade jihosphate and brownish calcite

accompany the mica, which occurs both in. and adjacent to, a pyroxenite

dyke striking northwest and southea.st. and ilii)pi!ij>: slijihtly to the south-

west in a country of jiny biotite fnieiss and crystalline limestone.

The mica occurs Ixitli in ])ockeTs and on fissures or stiin;;-ers throu^liout

the contact zone.

The jtyroxenite i> l)()rdered. near its contact with th<' limestone, by larsie

l)o<Ues of black horiil)lende, which is, in some instances, highly pyritiforous.

\'eins of pyrites, in some case> as imich as 4" in width, are occasionally

se«-n trav(>rsin>; the deposit. The wichh of the pyroxenite dyke could not Im-

ascertained, but mica indications are to be found over a considerable area

in the vicinity of the mine.

l,ot Hi.—This |)r()]Hirty adjoins the Father (iiiay mine, and lielonns to

Mr. l.'Kcuyer, of ("lenient I*. O. Tlie jiresent owner hrst bcfian operations

for mica twelve years ajio with two men, and the property has U-en worked

at intervals i)y various ])ersoiis under h\u;e evei since.

The la-t work done was in the sprinj; of litlO l)y Mr. 11. Klytui.

There are sever:d small i)its excavated on pockets in a medium-coloured

pyroxenite, which forms a small knoll near the (iatineau river, and is pait of

the same dyke as that at the I'ather ( !uay mine.

i'iie chief woi'k has been done on the east side of the knoll, where tlie

slope has been ?1rip|«Ml for some ;5() feet and cut back :.'.'i feet. The face showed

irri'Siular strinjiers and pockets carryinj; considerable pink cah'ite and mica

crystals of dark colour and medium size. A litth- j^reen jihosphate also

occurs.

On the west side of the knoll the pyroxenite is in contact with crystalline

limestone, and la rf;c crystal.- of pyroxene have been formed aloiif; tiie contact,

associateil with mica vnd pink calcite.

Kan.iie \', Lot 1.'. Owned by Mr. i^ichar.l Moore, of Wrijiht I'. ()., and

situated l\ miles from l\\\> place, and close to tlu- main (iatineau road.

The workinjis consist of half a dozen surface juts, the deepest of which

is •_'() feet down, and lie on a small knoll of normal liyht-yreen and coarM'ly
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ciystallinc pyroxonito. This pyioxcnite dyke has a strike of iiortliwcst

and southeast and euts a country of hiotite gneiss wiiich is extensively

traversed hy p'unite veins of varyinji width hut seldom exceedin}; a eouple of

feet. The jri'iieral strike of the vein is sho\m in I''i}r. "iS.

'n ; i

:
:;! '

: i

I'u:. 2S.—Plan showitig cutting of (fneiss l)y coarse aplitc ilykcs, lot 12. riiiitfi' \, town-
ship of Wright, (inc.

gn, gneiss; g. tiplitc.

There is nuieh pink and white calcite, and also some phosjjhate, pirsent

in small pockets and fissures in the pyroxenite. The mica occurs on these

fissures and is of small size and medium-amlx>r colour, Ijeinfr often rather

crushed.

The first work was done on the property l)y the present owner in 1S!)(),

and operations were continued at intervals initil 1!)04. since which year the

mine has lain idle.

N'o extensive work was i>ver carried imt and the value of the mica pro-

duced doe^ not exceed $.'),0(M).

Hanfte \'I, Lot .->.— Belonfrs to Mr. Allan Thayer, of Wrijrht P. (). The
owiu'rhas worked the iJrojK'i-ty intermittently since 1<»().')—the hi.st work In-in^

done in May of I!»l(). In l!M)" the mine was lea.sed to Messrs. Kent Bros., of

Kinfpston, for five months, and in litOSto Mr. Chahot, of Ottawa, for a short

jn-riod. Xo e.xtensive work has Imh-u done, there iK'inir two narrow i)its on

the pro]XMty, down about lo feet, and .-uiikon an irregular contact tK>tween

pyroxenite and crystalline limestone. The strike of tlie deposit is northeast

and .southwest (Stn? F'lfr, 29).
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Till' liiurstone liii? U'cn highly niotiiniorpiiostMl on llu- coiitiict. tuid

considcralilc (|Uuntiti('s of calcitc have been foriniMl. The mica is of i\

colours, one a (lark aiulxM-, and the oIIum- of a light reddish shade; the lifiht-

col()iii-(>d occurs in and neai the liine^toiu'. w

found adjacent to the pyroxenite.

rhile '.the darker variety is

l'l(i. 29. -I'ian ol mica deposit, lot .'), raiifse VI. township of Wriglit. Que.

1', pyroxenite: a. erystalline limestone: e, eontaet; ni, dark niieu; ni', li)jlit mica.

The lighter mica occurs in crystals of good size, but is often much frac-

'iur;'il and "feathered." the itwult probably of jm'ssure caused by the niefa-

morphism of the limotone.

The pyroxenite is of a very dark coloiu' anil has a coarsely crystalline

structure.

There is no phosphate present with the mica.

Township of ('(imcron.

Range II, Lot 10.—Belongs to Mr. \V. Cleland. of Houchette. The pro-

perty lies 3 miles southeast of Ho\ichette, and clo.se to Cameron lake.

Work v.rts commenced in .June I'JIO, l)y the owner, with three men. and when

visited in Jidy. sdjout a ton of rough mica had been taken cit. The mica

occurs on parallel narrow leads or veins having a .strike of northwest and

southeast and a dip of S()° to the .southwest. These veins crop out at inter-

vals along a low ridge, near the contiict of a jiyroxenite dyke with crystalline

lime.'itone.

The rock is highly impregnated with pyrites and the mica at the surface

is conseriuently much stained and of ]ioor ciuality. though in the fresh rock

the cry.stals apjK'ar to b(> of higher grade.
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The colour. .f the Miccts is a lif-lil-anilKT, mid tliccryslals arc inrliiicd to
llic small side.

I'oclvcts of l.liic phosphate (.ccur on th.' h-ads, and occasionailv lar-ic
inasM's of pyrites are met with.

I-Ki. ;«). -SMti.m of .ni,:i vria, I„| 10. ranp. II. township of CanuTon, qnv.
'' ''>''"'"' '''•If- f''l'l^|>ar: 111. iiii,.!i with ciil.-itc and apatitr p: a. fault.

Only one of the mica veins has so far been worked. .\n open-cut 10
feet wide, has I n driven some lo feet into the ea.st siile of the rid-e and shows
jrood mica. The property should repay more extensive development.

Lot 13. -IHonji-s to .Mr. I.acroix, of Ho.ichette, The mine is ^ituated
aiioiit 2 miles fr< ,ii Mouchette, and east of the ( latineaii river.

Work wa> cominenced on this piopertv late i.i I'KM), and operations have
l«'<Mi continued intermittently ever si.-ic... The mine was idle wh.^n visite.l.
The principal workin-.- ,.„„.si^t of tw pits sunk on the contact hetween a
pyro.xenite dyke and crystalline lina-tone. The lim.-,stone on the contact
IS very hi.dily m.'taiiiorpho.sed and contains jr„„,l-s;i,(.d crystals of fair (luality
aiiilier mica. The main i)it is aliout 20 feet deep,

.\o machinery has l.een employed on the mine, and work is hindered l)v
water, which, in the ahsence of a pump, causes considerahle troulile.
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rii" deposit sccins a promising: "in- anil should repay <'Xi)l()itatioii on a

more extensive scale.

I,ot 1 1.- Known as the .Maiv:u<Tite mine, and In-lonfis to Mr. II. riyiin.

Consideralile work has U-en earried out here, and eifiht men were employed

at the time the projx'rty was visited.

.'. lary:e open pit has Iwen quarried out to a depth of 7(1 fi'et on the east

slope of a hifih ridf;e. The ritlp- is apparently the main hody of a i)yroxenite

dyke havinj£ a strike of north ami south, and the mica occurs on an ir-

rejiiilar lead runninj; approximately east and west.

.\ lon<ii)it was first excavateil alonjt the slope of the hill, a.'id sul)se<iuently

ii drift about 12 feet wide was run in a westeily direction, or at rifjht anjiles

to the strike of the dyke.

The rock is a very hanl and compact pyroxenite of a lifiht j-rey colour,

and contains few pockets or vufjs. The mi.'a. though followin^r irregular

leads, is more or less j;eiierally di.striiaited throufih the ma.ss of the rock, the

crystals occurring.' emhedded in pyroxenite; theie is a little white calcite.

The sheets are of fair size and of lishtisii colour.

Very little phosphate is present.

No niachiiuM-y is used, drilling Iwiufi <l'>i"'' 'O' ''""'I- =""' li<'i'*''"K l>.v

means of the ordinary type of 1 ni derrick worked hy horse-power.

Drillinfi- is slow owinjr to the nature of the rock, and the proportion oi

mica to the amount of rock to he moved is small: consei|uently work is not

verv profitable, and the owner intends ceasinjr oiM-ratioiis shortly.

"

The i)roi)erty was first expli>ited in l!l(»s l)y Mr. Cleland. of Houchelte,

who worki-d for two months and took out a lillle mica. In llMtS the mine

passed into the hands of tin- present owner who lias worke.l steadily since.

Toinishii) iij Eijiin.

Hanse II, Lot 2S.—This proixMty is owneil l)y Mr. II. .loanis.of Maniwaki,

and was first oiwrated hy him in 1".K)7 for a few nionth> with ei^ht men.

Work was continued for three months in 1!»I0, when the mica wa> con-

.sidered exhausted, ami it is not intended to resume oi)erations.

The deposit has been worked by means of an open pit to a dejjth of al)out

K) feet alolifi' a contact of pyroxenite with firey f;neiss. The mica is a lishti.sh-

amber, and fiood-sized sheets have Ihu'ii obtained. There is very little phos-

phate prexnt.

The mine is situated ."> miles north of Maniwaki and close to the mam

road to Hois Fi'anc.

I'ONTIAf COINTY.

Tiiwnship of AUtiiii.

Han^e I. Lot 12.—Was worked for three months in IS!)."), and a small

quantity^of mica produce.!. Water difficulties finally put an end to opera-

tions. The mica is a medium (juality dark aml)er.
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\h\nav II. lot ;j. -Owned l.y Mr. S. .\ii,|.-is(,ii. „f Dmifonl. The iniiH- i.s

>itiiatc.l oil a stiiiill hill, half a mile fioiii Daiif.ir.l Coiiicr, and adjoins the
Moore and Mark.^ |iro|H'rty. The ociiirreiire i- in every way similar to this
last-named, In-iii^r ])ait of the same deposit.

The owner first iM'fjan operations in MM)? with three men, and eontinued
diiriiij; part of 1!K)S. takinj; out, in all, 7(MI pounds of tliiimlMiimnied mica.

There is only one jiit on th<' pro|K'rty, •_'() feet deep and M) feet lonp.

The exposure showed jrood indi<'atioiis of mica on poekets and irrenuh,
leads ill the pyroxeiiite. and this and tiie adjoininfr mine, thoujrh prodiieiiin
a dark mica, .seem worthy of redevelo|imeiit.

Lot I. Melon-is to Mr. H. Moore, of Wrijrht P. (),, and .Mr. T. Marks, of
Kazaha/ua.

The deposit was first exploited in IS'.tS Sy the owners, a. id work was con-
tinued steadily for three years with an averajje stafT of eiftht men. The
mine was leased in 1!K):) to the Laiirentide Mica .MiiunK Company, who worked
for three months; .since this time the |):()iM'rty has In-en idle.

The mica is a rather dark anilK-r. jMisse.ssiiiK K'«)d cleavaj;<\ and is chiefly
remarkalile fortlie size of tlu' sheets obtained. One cry.stal taken out measur-
ed .U" X is" acro.ss its plates and weijrhed over :}.()()() pounds. .V pyro.xe-
iiite dyke of over .'JOO feet proved width cuts a country of dark l.iotite jrneiss.

The dyke conforms to the fieneral strike and dip of the pieiss, which has u
direction of no it Invest and .southeast, and dips almost vertically.

Little jihosphate occurs, and the mica follows joints and irregular lends
in the pyroxeiiite. The deposit h, therefore, to be ranged in the jiocket and
fissure class.

From the dyke suns run ofT into the neighbourin}; gnei.ss,

and mica leads are sometimes found following these apophyses
The workings are exten.sive. comprising numerous surface ])its, and a

large excavation on the west of the iji-operty reaches a depth of !« feet.
From the bottom of this pit a drift was continued 40 feet to the southeast,
following a large lead of (vc.Hi.nt mi,..,.

The pits are said to .still exhibit good showings of mica in de])th. and
work was only sus|x'nded on account of the low price of mica.

Lot 1(1.—This mine is situated aiioiit a mile from Danford Corner, and
is owned by .Mr. .J. Kllard, of Wright.

The owner eofinenced work in IMts with twen1\- men and continued
<>I)eiatioi«s each .suinnK

, for four years. .\o work has icen done since 1!K)2.
.\bout L'dO tons of rough mica have been produced and are stored (m the mine,
pending a Ix'tternieiit of market conditions.

The property has been thoroughly prosjiected by means of numerous
surface pits and trenches. The chief workings consist of a large pit SO fwt
deej), by 100 feet long, ami 30 feet wide, excavated along the north face of a
•^mall ridge. The deposit, which is of uncertain ty\n) but apj)ears to Ix; of
the pocket and fissure class, has a strike of east and west, or corresponding
to the direction of the ridge, and dip.s (i.r to the .south into the hill.
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'I'Ih' mica (icctirs in a frucfiiml jsono in a dark j{n'«'n pyroxcnitc, wliirh

ciintaiiir* nuriiiTous small |K>ckt't.>* and tiffiiircs cairyinji. (•(msiilfTalilf pink

ralfitc (S(M> Fi«. iJl).

jn^.

I'lc ;{|.—S'ctioii of iiiicinU'|>i)sils ut Klliinl iiiiric, lot 1(1, riieiRc II. towii>lii|) of Allryn,

(2uc.

P, pyroxenito; ni, irrc)f>ilur louds uiiil pm-ki'ts of micii.

Pyrites, in laific ai.d often \vo11-(1(>v('1()1M'(1 crystals of hotli cuhic ami

octahedral liahit, occurs ])lentifully throii<;liout the mica zone.

Larjie reserves of mica are rejiorled to he still in ^ifrht at depth, and with

a rise in the price of the mineral work will inol)alily Ik- resumed.

Haiifie III, Lot I.— Helonfis to Mr. James .lami'-son. of Danford. .V small

and rather dark mica occurs in ])ockets and on narrow leads, accompanied

by white calcite. in a dark and compact ])yroxenite cutting hiotite jmeiss.

The deposit is small and has Ik-oii worked hy (piarryiiiK hack the west

slope of a small bluff for a distance of some 40 feet and to a depth of l.j feet.

The i)roperty was leased from the owner by Mr. Kilt, of Ottawa, in I!K)7,

and ten men were employed for a few weeks. The mica was, liowever, found

to 1h' of poor quality, iK'infj nuich crushed and twisted and inclined to riiilKHi

structure. Operations were soon susixMided, and have not since lx>en

resumed.
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Ki.i. :«. S'ttioii of mint drpo^it. lot 4. riin(«. Ill, tonii^liiii ot Allivii. gui..
» , pyroxciiitc; ni, iiiii-u Irmls cumiiiu pink niUilr iiikI |>liiw|i|iitt<'.

TdWnxhip of CiiwiMid.

Haiijtc \I. Lot I.J.— Pri(•^tly iniiic. This |)ro|M'ify lies a short distiinrp
<l.)\vii the Kaziilmzim river from the Urock and I'ritclianl iiiiiio. Siniiinr

I'Ki. .«. -
1 lull of mica d<'|Misits at I'ricstlv mini', lot i:{. ranco VI. townsliip of CawcKxl.

pi, Kneis«: P, pyroxptiite dyke^< -ng mien, m, and calcito in pofkctv aoiimuilalioiis;
, granitv dykes.
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geological conditions prevail at lM)th spots. The mica is of much the same
quality and colour, and occurs in a rather more pockety fashion; it is found
al.>«o on joints in the pyroxenite, as well as lining the contact wall.

The (le]M)sit was first worked by Messrs. Pritchard and Brock, around
19(H). Only a few weeks' work was done, and .-ieveral shallow pits excavated,
none of them exceeding lo feet in depth.

Xo phosphate was oiwerved, and some seven barrels of trimmed mica
are said to have Ix'en tlie total production of the mine.

Lot 14.—Situated across the Kazabazua river from the Priestly mine,
and lielongs to Mr. .\vesteen, of Ottawa, who has recently acciuired the pro-
perty from Mr. Heeney, of Danford lake.

The ileposit was first worked in 1900 for a few weeks by Messrs. Powell
and .McVeity, of Ottawa, who employed four men.

The mica occurs in a similiir manner as at the Priestly mine, and has been
worked by means of one small surface pit 12 feet in depth.

The mine has not Ix-en worked since lOOO.

L)t IS.—The property was first worked in ISOS by Mes-rs. Brock and
Pritchard, who C(mtinued oin-rations at intervals for three years, employing
eight men. The last mining was carried out in 1!)()«. The mine is situated

6 miles from Danford t'orners and (m the right liank of the Kazabazua
river.

The country is a dark biotite gnei.ss traversed by numerous, narrow, pink
granitic bands which have been intruded conformably to the strike of the
gneiss. The latter strikes northwest and .southeast, and dips vertically.

The pyroxenite dykes cut the gneiss at an approximate angle of 45°,
their strike being almost due east and west.

The mica is of a dark colour and meilium quality and occurs in a mass of
pink calcite on the contact of pyro.xenite and gneiss. The calcite body is

some 12 feet wide and has been worked by means of an open-cut 3.") feet deep
at its iimer end, and carried 2.") feet into the northwest side of a small ridge.

There is no occurrence of pho.sphate, and the mica occurs both in po( kety
aggregates and as individual crystals emlx>dded in the calcite.

The mine is difficult of approach and the mica has to lx> taken by road
some 14 miles to Ka-!ai)a/;ua.

Lot 43.—lielongs to Mr. T. Stephens, of Otter lake. The property has
been worked by .several parties (hiring the last eight years, and the owner has
carried out intermittent work with half a dozen men. S<'veral surface ])its

exist, the deepest lM>iiig 30 feet downi, and the deijosit has yielded several

tons of medium-sized light yellowish-amiier mica.

Townxhip of H iiddcrsficld.

Range 1\', Lots 20, 22, and Range \', Lot 22.—These lots are the ])roperty

of the ("alumet .Mica Company, of Hryson, and have ijeen workeil for a few
nuiiitlis in 1f«)(i !uid 1!«17, with an iiveragp force of eight men.
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Xo ina.hinory was over omployod on the iiiiii.'. The W(.ikiiij;s conipri se
a mimlx'i- of small surface oix>iiinns, the largest i)it l.eiii}{ alM)ut 20 feet deep.

These ])its have iK-eii o|K'ne(I on a i)ocket anil tissui'e deposit of mica in
medium-jjrained >trey-t'reen pyroxenite, the lea.ls having' a general direction
of X. l.">° ]:.

The walls of the pockets and veins are lined witli well-formed crystals
of pyroxene, and larp> quantifies of a coarsely crystalline hrown calcite occur
with the mica as vein-matter.

Phosphate is relatively al)sent. An unusual feature is the occurrence
of purple (luorite, which is found in jtood-sized nuisses endK'ddod in the
cnlcite. Ortiiite is another unusual mineral which occurs here in the same
manner, and the i)yrox(>iie crystals are remarkai)le for their freshness. Ix'inj,'

of a dark-jrreen colour and possessiiift hijjh lustre. Scapolite is also present
in considerable (piantity. the rock often having the comjjosition of a scapolite-
pyroxenite. The mine is situated M) miles from Campln-lls Hav station,
on the Waltham hranch of the Canadian Pacific railway, whither the mica
is hauled after heinj; trimmed on the mine. A pyro.xenite iM'lt traverses
reddish jrn(>i.ss in this reftion. iuid mica indications are to be founil for some
distance alonjr its course, adj. .minji owners havinj: located considerable out-
crops.

This pyroxenite dyke has a strike of X.K. and S.W. and forms a ridffo
!.)() feet hifjh. iK-inji; traversed by fissures having an approximatelv similar
direction, tnit which often branch off towards varying jjoints of the compa.ss.

The mica is well crystallized and often of lar-je dimensions, but has a
IM'culiar spotted or blotchy appearance, and is. in addition, a i)oor splitter, a
larfie i)ercenta)te of the crystals mined having to Ik- discarded on this account.

The construction of a mine road to Fort Coulonjje, 12 miles away,
would materially shorten the present haulage distance, and is a i)roposal of
the owners, should operations be resumed.

Ranjie I\'. Lot 2.-).— JJelongs to .Mr. .V. (!. Tarrell. of Otter bake, and was
first worked five y. ,is ago for a few months with three men.

Oidy surface work was doiie. the deepest i)it bein<j down 10 feet, and no
further mininj; has been undertaken.

The nnca and mode of occurrence are in every way similar to those on
the neifrhbourinjc f'alumet Company's property.

Tiiwnnhip iif Litchfield.

Uanjie IX. Lot 2(i.— Helongs to Messrs. Howlin-r Hros. of Thornbv, who
first worked the j.roperty in 1!((« for a few weeks with four men. Xo further
work has JK'en undertaken.

The deposit can be traced by means of minor oi..cio|)!- for over a mile.
a!id several sm:dl npesiinji'^ have lH>en made un small pockct.s and fis.suies.
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The inaiii |)it is 2") feet itccp. It lias Ix-on (ipt'iicd on u pocket or chiiiiiicy

of Mnall-.si/.cd dark and nitlicr l>rittlc mica, acconii)aiiicil hy small <|iiantitics

of brown ])ii()S])liatc in a matrix of pink caicitc.

The dyke strikes X.W. and S.IO. and is traversed liy fissures iiavins; a

general direction of K. and W'.. alonfi wliicii small deposits of mica occur.

hater jiranite veins havinjj a ftrike of X. K. anil S.W. cut across the

<lykc, small pocket? of molybdenite beinjj; found on the contacts.

Scapolite occurs in some quantity. The rock jienerally ha.- the character

of a coarse mica-pyro.xenite. No machinery was ever ii.M-d on the mine,

which has ])roduced about three tons of roufth-cobbed mica to date.

Township of Thornc.

Hanf;e III. Lot ol.—Owiied by Father Ferary, of Olter Lake, who first

worked the ])roi)ert y some ten years ajto for one summer, employinj; an aveiajje

often men. No further work lla^ l-een carried out.

The workinjrs consist of an opeii-cut carried 30 feet into the side of a hijjh

ridjje and 2.") feet dee]) at its inner end. while a small sm'faci' pit ha;- been

opened a few feet farther down the hill.

The rock is a dark <;rey-<:ri>en pyroyenite. niedium-j;rained and lather

soft, often containin<; considerable ipiantities of scapolite both scattered

throuirh its mas? and in the form of small cry?tals in small drusy cavities.

The dyke has a banded a])pearance and sti'ikes .V. .)° Iv, Ix'inj: capped

above the main pit by a fine-firained blown <iranite.

The mica is a darkish anilx'r, atid occur? with a little red ])ho?i)hate in

small crystals on irreftulai veins ('schlieren"). the vein matter beins; co,.rse

pink calcite.

The mica is fre(|uently decomi)o.-'ed to a yellowish talc-like mineral

which occurs plentifully on later fracture joints in the dyke mass.

A small cam]) exists on the i)roi)erty.

Township ()/ Sorth OnMmi:

Kanf^e \'II, Lot 17 X.^i.— This i)ro])erty was woiked intermittently ten

year.-, ajt" for a coujjle of years l)y an .\ylmer syndicate, a. 1 sulise.juently l)y

.Mr. Chubbock, of Ottawa, for a few months in I'.MHi.

A j)it S,") feet loiiK. 1" f''*'^ wi<le,and 150 feet deej) has lu'cn o|)ened on a

contact between a ilyke of medium-coloured jjyroxenite and fjianite-friieii-s

country, the strike of the (le])osit beinj;- l".. 'J.V X. and the di]) (i.S" S.K. The

contact-matter i? ])ink or yellowish calcite in which a dark, jtreenish. and

rather crushed mica occurs.

Small ])ockets lined with well-formed i)yro\enc cry.stals occur along the

hanginK-wall.
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Tho n.ino is situato.l .„, tho s„„th .s1o,k. of a Kmnifo-jau-iss ri.lgo l„,nI,M-
inKtho vhy flats t.. tho north of Quy.n station, on tho Walthan, l.ranoh of th<.
( anadiaii I'a.-ific iiiilway, and aUmt (i niilo> from tho railway.

In ad.lition to tho foroKoins looalitio.. tlio following' list of .loposits takon
ron. Mr.()l.alski'sr..port.i> ap,K>n.!o,l, „s showing whoro nuoa outcrops havo
iK'on

. ,soovoro.l. Tho locations woro not visito.i. and littl.> work has In-on
carriod out upon thoni sinoo tho publication of tho alx)vo roport in 1<M)1.

OTTAWA COINTV

Township of Xorlhfifld.

Hanjro A. Lot l.-Oponod in iso:, |,y .Mr. V. Dosjar.lins, of Ottawa, an.I
H,.l.s,.„uo„tly worko.l .n IS!.(J an.I 1S!.S hy tho Toro.ito .Mi.-a Manufacturing
ion.pany. who sank ,lown 30 foot on throo loa.ls of phosphate an.I mica
ranKuig fn.rn 4 to o foot in wi.lth. S<>voral tons of fcoo.l, l.ut small mica woro
ol)tamod.

Tho sanio (*omi)any carrio.l out a little work on lot •>

Lot S. I'ros,x-ct...l in ISOS |,y Mr. W. H. Hamil, .,f T.,ronto. who took
out a couplo of tons of mica.

Hans'- H. Lots 12. 13.— I'ros,K>cto.l with fair results in ISiil.
Lots 20, 21.— Indications of mica.

Hans.> II. L.,t 2.-..-Worko,l in IS!).-, l,y Mr. (1. Held, of (iracefiold f„r a
lew weeks. an.I a little mica secured.

Lots 32. 3;i.-Somo lartto .lark-colouie.l mica ha.-. Un-n taken oft' those
lots.

Hanjie III. Lot 31.-Frosp^cto.I .... iSiiS by the owner, Mr. J. Mori.jt who
obtamod a small .(uantity of mica.

'

Towiinhiii nj Aiilwin.

Hanfio IV. I.,t 7.-Hyan mine. Prcjspo. ;o.l in LS02, and has pro.lucod
some larf;e crystals of dejir mica.

Hanfjo X. Lot a*).—Indications of nii.-a.

Hanfjo XI. Lots 40. 43.-Mica outcrops located.

Toinishii> of Hinds

HaiiK.- II, Lot 21 .-Pr.)siM-<'t<..! in ISO? by Mr. Haumjiaiton. who reported
mica outcrops.

Haiifre IH. Lot 2.).-(;<)od indications of mica reported.
HauKoIV. Lot 3.—Fa.|uet mine. Opened in 1S07 bv the owner, who took

out a .'ouple of tons of mica, and worko.l in ISOS bv .Mr. Watters for a few
weeks with five men.
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I/)t (}.—Thiy property, which lies on ii siimll liill iM'twwii Hlack hike ami
\Vhit«'fish lake, shows leads of pnik caleite coiitairiinK hirjje crystals of

apatite and mica. In lS!tS, Messrs. Richer and Co., of Hull, carried out some
prosptM'tinn for a couple of months, init the mica i)roved to Ik' too small to lie

of much value. The mine is situati'd (i miles from .\yl\vin station on the

Maniwaki hraiich of the Tanadian Pacific railway.

Lots 17. IS, ;j(), ;i(i, ;i7, '.is.— Prospected at various times and indications

of mica and phosphate reported.

Haujie W Lots 22, 2'.i, :i'), M, ;{7.—Indicati(ms of mica and phosphate.

Haufic X, I-ots :J2. ;W.— Prosjiected in ISDN l)y Mr. T. .1. Watters, and
mica outcrops located.

Uange XI. L')ts 10, 11.—Indications of mica.

Hanjre XIII, Lois JN. 4'J.—ProsjK'cted in l.S!)2 by Mr. .\. Howie, and
indications of mica found.

The above-mentioiuMl lots in the nei};hlH>urhood of Lake St. .Mary were

prosfMHted in 1.S90 and 1K<)7, and a little mica was found. A few hundred
pounds were produced from various properties, but the indications did not

app<>ar sufficiently favourable to ju^tify any important work lieint; undertaken

.

Tiiwiishi/i ('/ Dvnholm.

Han}?' I, L)t 1

Hanjio V. Lots 20, 21, 22..

Hanfie \'I, L')ts 20, 27

Kanjre VIII, Lots IS, 1!».

[_
Iiulications of mica ri

i
ported to occur.

Tdrrnahifi of Loir.

Haiifie Xll, Lot .SO.—Hrock mine. Opened in 1S02 anil has produced

.<i)me lar";e crvstal.- of clear mica.

Townshii> of MtL^ham.

Han>?e I, Lot :M.— Prosjiected in IS'JS hy Mr. T. ,f. Watters.

Kanfte III, Lots 10, 11.—\\i)rked in 1S!I2 and several tons of mica
secured.

Hanfje I\', Lot 1.—Indications of mica.

Township of EordUij.

Range IX, Lots 1, 2, 3.—Indications of mica.

Range X, Lot 2 \..V.—Owned hy Mr. Charles Flynn. Has In-en pros-

l)ecte(l and jrood out. '-ojis reported north of Lake Monsseau.

Range XI, Lot .1.—Indications of mica.
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Lot n \.J.^-(hv,„.,l l.y tl... (;,vv \„„, „, ntta^^n. an.l oxploit..,! in 1S!)!»
u. 1. s,.v,.„ ,„..„. A ..uanti.y of ,„i,.. was s..,.,„.,.,l. .so,,,,, of tl... ...vstals Ikm...
<>t \nrff' (liiiK'iisions.

Hiinjri' XIF. L.t (I. Indications of mi,..,,

Hanjri' XIM, Lot !l. In-iications of niira.

\uti

Tiiwiishifi itf Aiimoiiil.

Hanjjf H, Lot (1. -Indications of mica.

an

mien

Toinishi'it of Lijttnii.

. '*"1'«»m'' 't;'

-'-^ ^^"'•'^''"' ••>• "'<• "">"-. Mr. fithicr, in ISl.S and IMM.
.1 ." n«).. l.y Messrs. .Moon, and U ..Lstc,-. w,.., extracted a fair .n.antitvot"

^

HauKe VIII, L„ts |:5. 1 ..-(),H.n..d i„ ,S!H. l.y .1. Jonln-rt A- Co ^vhosanK a ew ,,,ts on a series of lea.ls of pi„l< eaicit.- ..arryinjr n.ica and pi.osphat..m .. iijrht-colonred pyroxenit.-. The nn,.a is of «ood ,,„alitv. hnt small

PONTIAC COfXTV.

riiwnship of Walthiim.

Han-e A, Lot 7. .S.-l'n.siK.eted in I !»()() and a small r-nantitv
taken out. ' of mica
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CHAPTER IV.

PHUKllU'ITi: OH AMHKH MICA.

General Occurrence of Mica in the Province of Ontario.

Tlu" ('couoniic (IcpositM of aiiilKT mica in tlic Province of Otititiiii iirc

incliKlcil ill tm ari'ii lyiiijj ilircctiycast of tiic KiiijjHton and IVinln'oki- nillway,

and on cither >i(le of a line dni.-.n from I'erlli to Sydetiliam. The district

measures r<»u>;hly 'M) miles noith and south, and 2.') miles eaft and west,

eoni|)risin>!; alxiut 7'A) s(|uare miles, and is divided into two main areas, the

Sydenham mica region and the Stanleyvill", or as it is now named, Micaville

mica rejrion. These two mica zone^ are sej)arate(l topojjraphically l>y a

chain of lakes, includinj; the West IJiileau, Sand, Tpi^'r and Ui>! Hideau

hikes.

(ieolonieally, a tonjiue of Pala-o/oii- rocks, composed chiefly of Potsdam

sand.-tone and stretchiiif; to the west fr(»m the main body of sedimentary

deposits in Carleton and (Irenville counties, divides the two districts in the

nei){ht)ourhood of U'estpoit, while the hifih ridjie of ftranite-jtneiss formiii);

what is known as the Mountain, directly north of Westport, may Ik- rejiarded

as a flirt Ix'r natural division, though scatteicd deposits of mica occur also in

thif re>;ion. The chief mines in the Sydenham area ai'e situatecl in the town-

ships of Loiijrhiioroufih and He(lford. while in the .Micaville. or as it is more

often termed, the Perth district, the mines lie principally in the town.ships

of North and South liurjiess, and .North Croshy.

TOPOGRAPHICAL AND GEOLOGICAL FEATURES OF THE MICA AREAS.

The character of the Ontario mica rcfrion is not as mountainous as that

of the (^ueliec district. The whole area, and more es]K'ciaily the .southern

portion, is covered i>y a network of lakes and streams which, however, do not

lie nuicli helow the <;»'•"'''"' 1<'\'<'' "f ^1"' surroundiiifr country. I.arfje .stretches

of more or less level farniinn land are separated l>y areas of low hills and

ridges, sometimes spar.-;ely covered with secoiid-sirowth timln'r. These I'ldgf's

are of all heights, and are usually rounded, forniiiif; what are known as "hosis-

li'
'•:" ((ierniiui

—
'lUicken'). Throufihout the region swanii)s abound;

large districts adjacent to the lakes having JK-en drowned liy the general rise

of water caused by the construction of locks on the Rideau canal. The

general direction of the ridges and low lines of hills is .N.K. and S.W. and a

glanc(> at the map of the district will show that most of the lakes and streams

throughout the area follow this direction. The district is well iJOjMilated

especially in its northern and .southern portions, and is traversed by numerous

good roads, tra!is])ort facilities l)eing as a genual rule, e.xcellent, while in

most ca!-es, mine roads are easy of construction.
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TiinlH.r f..r ininin« |.uii...m.s is ,.,.f pl.-ntiful. l.uf ran Ik" ..l,tuii...<l at ii
••ost of fr,.iii t.iiir til live (lullarv a cor.l.

Th.. Kmitn- iH.rti.m „f ih,. n.untry trav.-.x-.l l,y v:..- ,.v.„M.„it.-s,.,r iui,-a-
.<.M.u,. .lyk.-s. ,. .,„„p„s...| of a r,..l,lish or l.row,,. 'ir .„.,;i,.,.,l Kranit.-KM.-i..
n.i. io,.k..,M„„,,„,,..l of Iay.-rs of varying,.hararfr l.an.ls of norn.al l.iotit.-
p.nss altoinatint' wifl. z.m.-. of «|,„o>, ,„.,... ,,„,,,,., uhi.-h so,,,.-!!,..,.. ,.o,.tui„
" l.ttl.. s,.at,..r,.,l pink f.-ldspar. Th.-.s. an.l .o,,.. pn-.ont. at first ^i,ht
t ... apiK-arann- ot having Ih-om i,„ru.l...i alon^ tl,.« plan.-s of srhistositv of
tlH- n.rk l,y ^,„„.. lat.-r ^tranito .-rupt ion. f„nni>,K what is known a> '•inj.-rtion-
PH'iss, Init they arc iK-rhaps part of tin- original rock-.nass.

This t'ranit.-Knciss has prol.al.ly U;m formed fron. normal sranitr l,v
.lyi.annc m.-taniorphisin, an.l it is in son... nisc-s M.ni.-what .•ontortc.l

iA) an.l ,(t t.. N.W. I,, s.m,,. pla...-s th.. r.,.-k is hi^hiv KanH.tif.-r.ms thi-
lK;.n« .s,H-,.,ally n.,ti....al,l,. in ,1... vi.inity of (loul.l lak... in Ih.- township
.)! I/Oll<!hlioroii;>;|i. '

{{..•i.r'"""^'"

sh..ws an ..ut<T..p .,f Kn,.i,.s in th.- n..i^O,I..Mirh.....| of P.-rth

Intcrcalat..,! in this p„'iss >yst,.ni arc nunu'rous l.an.ls of whit.- .-rvstallin.-
."H-tonc. riu-s.. lina-ston.-s ar.- of „„>,liun. -rain, an.l sonu.tin,..s",.ontain

ia.;^'.. .|..ant.ti..s ot s.-.-on.lary n.in.-rals fonn.>,l at th.- tin.,- of th.-ir n...tan.or-
l.h.sn, Iron. s.-,l,nH.ntary n.,.ks. Th.-s.> n.in.-rals an- «,-n.-..,llv Ii,n,-j,a.n,-t
l.f:ht-j;r.-,.n .l.op.s„|,-, f.-l.lspar. f,.,nolit.-. an.l lijrht-l.rou-,, phl.'.fi.,pit... all of
"I""l> .„,.„• ,n sn.all .Tystals an.l aKj^i-.-.at.-s thr.,u«ho„t tho ro,•k-ma^>
'-'n.;; .-spcMally p|,-n,ifnl a.lja.-.-nt t.. th,- ..oula,•t^ with th.- -n.-iss an.l lat,-.'
mtrus,v,.ro,-ks. This .-on.pl.-x of ^n.-is.-. an.l lin.,.ston,. is,..xt.-nsiv,-lvt,av,.,s,.,|
i.y Lan.ls .,f pyr.,x,-nit.- havin<r a f:,.n,-.al ,|ir,-,ii..n of S.K an.l S W ..r -ism.ilar stnk,- t„ th,- .-onnt.y r...-k. tl,..u;rh, in s.,n„. instan,-,.s. th,- .Ivk.'-s .-n't
tl.,' ,-.>iintiy almost at rijiht an^'l.-s.

It is with th,-s,- pyr..x,-nit,>s that th,- n>i,-a .I,-p.,sits .-num,-vat,..l in th,-followmK paK,.s a.-.. asso,.iat,-,l; th,- ...•.•urr,-n,-,-s In-ins .:s..allv in .-v.-.v wav
s.n.ilar to thos.- in th,- Provin,-,- ..f (^.u-Ik-,. an.l al.,-a.ly .U-s.-.iim.l.

"
"

It may l... sun..is,-,l that tlu- last-nai 1 ,l,.posits a-',- .-.nwu-.-t.-.l with
tl...s<. n, th,- Ontar... r,-Kion. an.l this snppositi.m is snpport,-,! l.v th,- nature
.if th,- r.)pk-f.)rmati.)n.

Tin- j:,.„,-ral strik,. ,if tho jmeiss an,| >,-hists whi,-h j.„ to f.irn. th,- ,.arth's
••.•ust .n th.- tw.i n,i,-a ar.-as is S.E. an.l S.W.. ami th- ^T.^at.-,- n...nlH-r .if tl...
vrox.-n.t.. ,lyk,-s hav.- a sin.ilar .Ih-.-.-tion. This fa,-t w.iul.l s.-.-m t.. inilioato

that th..s,. pyr,ix,.nit,. intrusions hav.>. in n.any .-as.-s. follow,-, 1 th,- plan,.s ,if

«.h,st,.s,ty,>fth,.,.ou„tryro,-kasli.u-sofl,.astr,-sistan,-,-.an.litmav,th,-r,.for,.
roasonal.ly Ix- ..xp.-,.t..,| that sin.ilar ,lyk,-s ,.xist in th,- Laun-ntian fonnation
«h.,-h „n,l,.rh..s th.- tra,-t of lat,.r s,-,li,n,.ntary .l.-posits lx.tw,.,.n IV.ih an,l
tl..- Ottawa nvn: In oth.>r w.inls, th,- mi,.a fi,-l,ls a.o asso.-iat.-.l with a
•s,-!i,-s ot mo.-., or l,.ss para.1,.1 pyrox.-nit,- .Ivkos cxt.-a.linfr fnun tho St I.aw-
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Ill

n'ii('<> livfi', ill till' iiciii:hlM)Ui'li<M>i| of KiiiK^'tiMi, in ii ni>iiin'n?»ici'ly ilinTtimi

to II iMiiiit not yet (Icii'i'iiiincil. hut .'<itiiiiti'il nt Icuft 7l) milc^ in a ilin'ct liiii>

north of tlif City of Ottiiwii. or over ii ilii^tiinct' of 17') iiiiii-s in nil.

In lulilition, <li-|Hmit<< of durk |ililopi|iit<' \v(>ii' worked in |N!)7 on ron-

ccni-ioii \XII, lot ; , of the to\vn^lii|) of ("unlitT, lliilil>iirton inty, hihI Inrui-

cry.-itiils, ii> miH'li ujt 21 fift in iliumi'trr, an- nai'l to liavi- Ix'i-ii taken out.

Siiniiitr oiTurn'iict'H wcii' foiiinl on (•on(•('H^ion XIII. I.>ts HO ami -U of tin*

siitni' to\Mi-lii|i. Iiut none of tlii-ic <li'|>osit.'< have Ix'i'n workcil for ninny yi'ar.'<.

MICA MINES AND LOCATION.

KHONTK.Wr CDI NTV.

T"iriishii> iij Li)iiiiltbi>ii>iiiili.

Concc-sim \II. Lot II. Known iis tlic I.accy mine, ami the lar^ji-st

producer of aiiilK'r niiea in Canada at tlie i.re.-ent time. Orijiinally oix'iied

alioiit ISSO, liy Messrs. I. Smith iV Co., of S\deiiham, the mine wii.^ worke '

for some twelve years. Immii}; iir(|uired in IMtl iiy the pre.sent owners, the

(leni'ral l'',leetrie Co., of .Scheiieetady, X. Y. Tliis Company did not eommenee

work immediately upon takinjt "Vir the property, l>nt leased it to \Vel>sler

& Co., for five \-ears, iind later to Mr. .1. W. Trousdale, of Sydenham. This

mine affords a typical instance of the uncertainty attenilinn; the development

of mica deiMisits, for the Wehster (,'o. ceased work as uni>rofital>le when within

a few feet of the immense hodies of mica which have suliseiiueiilly Imcii

uncovered hy the present owners.

I'pon the I \piration of the lease ohtained hy .Mr. Trousdale, the (;eneral

Electric Co. .ommenced mining o|K'iations. under the name of the l.oU};h-

iHiroiijjh .Mining: Co.. and have continued wilhoui cessation to the present

time.

The mine is situated I miles from Sydenham, near the east shore of l'.el

lake, and piod roads connect the pro|)eity with the main roads to the east

and west.

The mica, which was formerly trimmed at the Company's shops in

.Sydetduim. now uiiiler;!;oes a roufih coi)l)ini; at the mine, and is then packed

into liarrels and .-Nhipix-il to the works at Ottawa, where it is trimmed and

cleaned. When the Company commenced miniiifr, there was a shatt '2't !eet

deep, exclusive of other minor o|M'niiij;s. This shaft was suhsecpiently

cariied down to I.S.") feet, driftiuf; beiiiK simultaneously proceeded with alonj;

the vein, which ha.s a .strike of X.W. and S.K.. and dips SU° to vertical to

the X.Iv In width this lead varies from a few inches to •_'."» fi-et. iK-inji, in

some parts, almost a solid mil^s oi' enormou.s mica crystals. The lar;iest

crvstal taken from the mine is said to have U'en over U feet in diameter.
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All air «liaf' w.i-. aUi Himk •(> f.-i-i to th.- s.Hith i.f tin- nmiii pit This
>haft I. s X 10 f.M.t. i. tiMil.;.r...l for M) (vr, ami pn.vi.l... u la.l.|..r.wav Tlir
main -iiaft ik alno timli,>ri'*l wiih a :Ut ft. collar.

Six \fvi'U wor.' carri.'.! alonK th,. v.-iii from the iiutiii pit, th.> fir-t Inmiii;
at a .Ifpth of .V.' ffff

.
ami tin- uihfr.H at .li-.iamcs of SJ fi-ot. Tin- fourth li'vt-l

runs farth.-sf from tlu- shaft, having l.,";.n carri.-.l |.V» f.^-t to S.K.. „n.| tio
tii'i to .V.W.. makinK n total h'njfth of i.M.'i fi«f>t.

.V iross-riit was rim from thiy Icvr! a .listamr of lit) f,.,.t t,, s W to pick
up a parallel v.-in. wlii.h has l,..,.n follow.-.l for a .listann- of KM) f.-.-ito S K
horn th.' s,.(o!i.| lowl, a rroMs-nit has lHH>n rarrii'.l .V) fm to \.K ami a
lliir.l pjiiall.-l vein intercept^,!, ami followc.l for .so f....t to S.!).

Ill IIHMi, it was .|..,i,|,..l to lommi'iin- o|H-n-w..rk mining, ami a pit IK) X 7()
f.M't s.,uair was .start.-.l alsMit tX) f.^-t U.K., of the shaft liou.s,., sinking Is'ii.K
(•arri.'.l out u|h>ii tin- main miia-li-ad ami the paralh'l win to \.i:. This
laiK." pit is provi.li.,1 with a collar of incliiu>il safety timUTs, It) tVct U-low
the surface, to prevent rock, etc.. fallin« in (See |»lat«^ IX).

Sinkin« was continu.'.l on .NM). side of the pit until the croHs-coms.. from
the s..con.l level was picked up. The pit is now IM) feet .l.^.p. and it is pro,M,se,l

I

""""" *'"!<"'>.'. picking up the levels as work proceeds. StopiuR is also
l>.'in^' undertaken U-tween the fourth ami sixth level.s, the mica l..-in>r taken
out ami the room Klled in with rul.l.ish to save hoisting wa.ste rock.

The hoist employed on the o|)on pit is a (M) ft. I m .lerrick o|K>rated
bVHsteam winch, and ihei k is raised in ojM-n, shallow, tliiw-sjdr.l wooden
"•xfs.hunKonthire chains, ami haviuK a capacity of 1.", hundr. dweight
Irom the-e it is tipix-d into small wooden ears, running on a tramway to the
dump. .\ ,liam..nd-.lnll was employed on the pro|H.rtv some vears ajro and
JiKaiii in HK)!); some good deposits of mica are reported to have Ihhmi stnick
I ho drilling was. in the first in.stance. carried out from tlo - 'Vo .,,,,1 ;„
Um. from the fourth level.

"

_
There is a larRe Loiler-house adjoinii.K the sliaft-hou.se. containiiiK two

/() II. I'. iM.iIers. u.>ed to oiM-rafe the coiiipre.-.-or and mani-shaft hoist
DrillinK isdonel.y steam and compre.sse.l air. IiiRersoli-Hand .Iriils U-ing

A .in U.V. JM.iler operates the steam winch u.-^ed for hoisting from the
open pit. ami the drills are worked from a si.x-lrill (io U.V. compres.sor. One
-No. !» Cameron pump is found sufficient to keep the mine un-watere<l.

The main .shaft measure. ,s x l(i feet, and has two compartments S x S
feet. I leing i)rovided with a siuKle-drum hoist. Tl
Wooden Idicket.-

lie rock, etc., is raised in

The present force employed consists of .i

roll) 2.") to ()(); this latter Itcing the numlx'r capable of 1

') men, l)Ut the numi)er varies

KJing accommodated
in the DoardiiiK-hou.se

The mine is under the su()erinten<lence of Mr. C, W. McXauRht. n the
foreman l)eiiiK .Mr. 1{. H. Smith. »

.
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I'lATK X.

Griiorul vk'W of laccy miii.". lot 11, roncc^^ion VII, township of Lougl.l.orouph Unt.
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Tlic mica is ii fir.-i -class innttlod, wiiie-aiii'x'r. and occurs ixi fissuro-voiiis

uf irroK"'!"' widtli in a gicoiiisli-t;iTy pyroxonitc of iiicdiuiii jr'ain, wliicli

carries a good doal of |)yrit<'s dissciuiiiatod thiiuigh it. Huiiciics of massive

pliospliute of a ilark <;reeii colour are occasionally met with on the leads,

whicli caiTV white calcite as vein-matter. It is .siid. that, when this white

calcite is met . the mica .is a rule tends to disappear, occurrins only in hunches

of smaller crystals.

.\ large hody of calcite occurs on the S.Iv side of the main vein, and has

not yet heen pierced, tiioiigh it is thought that mica exists on the far side of it.

.\o country-rock has heen met with in the workings, so it is not known

of what the walls of the dyke are com|)osed. Tiie surrounding country con-

sists of gneiss, or mica .s(diist, with intercalated limestone l>ands.

.V white milkv.amher mica is sometimes foun ' as.^iciated with the <-iear

varietv, and n> some cases the iume crvstal exhil)its l>oth clear and milky

atd les

The old Lacey pits lie to the X.l-;. of the present workings and consist

of several narrow openings on parallel leads of mica to those now lieing worked.

The deepest of tlie.se pits is said to l)e 'lown ISO feet.

The mine has always l)een free from .<eriousac<'idents. and, in this respect,

holds a high place among the mines of the I'rovince.

At onetime tlie mine is reported t i have yielded a daily output of between

four and five tons of rougli mica.

\\\ analysis of the clear mica fr<im tiiis mine is given in the Jouriud of

the Canadian .Mining Institute, Vol. VH, p. I'M, and is as follows; -
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2 24

Tc t:ii I<t4-s;{

The axial angle of hoth the clear anil milky varieties of jihlogopite which

occur here has heen found to he identical, and the opa(iueness of the latter

tnica is sui)po.sed to he due to secondary alteration, either of the mica it.self,

or <if the minerals inci.ided in it. Whether this is the true cause is, howevi

still uncertain.
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\a>\ .{ W.J. U«>l.iti)rs til rrcclx'ni Hro.s., of SydcnliHin, ami was fir.xt

w.iikod twenty year.-* nun. In .Mr. I'. Koxton, umlpr l<'a.-<p. \V..rk was cniitiniuMl

iiitorinittriitly lor lil'iccri years with an avcraf;oof live iiieii. ami siil)se(niently

Mr. I. Hurley, of Hoclie.ster, .\.V.. worked a year with a similar force.

in i!M)7, the Syilenham .Mining ("o. carried out a few weeks' work, and
since tiien the mine has lain idle.

The w rkiiifts consist of four pits, the largest U'ing (11 fe<'t deej), liO feet

liinjt, and Jdfeet wide, opened ':n three hads of mica in a dark-green pyroxe-
nite of medium texture. The widest of the.se leads averages

-.'i
feet, and

Sir JVE

I'll:. .i4. -.^•(•tioii tlinmcli iiiicji dcpdsits at I'rcclKTii iniiic. lot ;{, coiiccs.sioii VII, town.^hip
<ii LoUKlihoroiiKli. Ont.

I', pyriixciiitc dyke with mica lcail< in; gn. gneiss; c, Hhick Hivcr limestone ( Paheozoic
torniatioii).

carries pink ca!( ite as filling, witii a sii all quantity of green and red phosphate.
The veins are parallel, have a direction of W. 1,")° .\.,and are some .'J.") feet a))art.

.V coll ideiahle amount <if pyrites is juesent in the rock.

The mica is a wine-amher of good (|uality and medium size, ami sam()les

from this mine have received the gold medal at the World's Fair, in Chicago,
in 1S!«.

The mine was formerly e()uii)ped with an adecjuate i)laiit, including steam-
drills, and pump, hoist, etc., hut this was all removed some years ago. Fumj)-
ing has to he kept up continuously, the pits being situated on the edge of a
swampy flat at the base of a high lidge of I'aheozoic limestone, 2 miles
north of Svdeidiam.
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Tin- total pnicliictinii uf iiii<'a is valiinl :it S'J.'),(HI.).

('l)ll(•(•^ ,111 \'III, 1,1(1 ti !•;. \. -Tlu' wiiikiiius 1)11 tiiis |)i'(i|KMty iirc H'|iara-

tf'il fi'iiiii the Scrivcii ami White nii'ic mily Ky a t'ciicc, and runsist uf a It'w

.siii'laco pits, the (U'('|H'st uf wiiicli is ddwii :{() feet.

< )|it'i-atiiiiis wci'o (iiiiiiiicnrcil in Jiiiic lOII). with IIn'c iikmi. ami nintiiiiicil

for three nioiitiis, an attenijjt Iteiii;: niaile to pick up the mica lead which is

Ix'inj! Worked on the adjoining property. Tlie attempt was, however, not

successful, only a small strin>ier from the main vein Ix'ins ""'' witii

The occurrence resemhles tiiat on tlu' west half of the lot, the rock lieiiiK

similarly decomposed, and the mica of u like, wine-ainU'r colour, .\liout a

ton of rou^h mineral was mined hy the operators -Messrs. \V I, Solliday,

Freeman, and Heanier, of Sydenham,

("iince.-sion \III, Lot (i W.^. -Hdony, to Messrs. Sc.iven and White, of

Sydenham .\ho coninienced to work the jjioperty in June ilMMI, and have

continued operations steadily since. The miiK' is situated ;{ miles noiili of

Sydenham, and pre duces a im dium-siz'.'d, wine-ainhcr mica, which is often

nitlier crushed. The workinjis consist of a numl)rr of niiiioi' ])idspi'ct pits,

a!id a main shaft .S x ")feet, which ha- l>eeii sunk to a depth of 12(t feet, and

is s(|uaie-limlK'red fcu' ti.') feet from the surface, hei.ig a two-conipartniciit

shaft for this disrance. One side is ilskI for hoistiiift, while the othei' con-

tains a ladder-way, pump, and drill i)ipi's, etc.

The shaft has heen sunk vertically tor a disti.nce of NO feet, and from

the (H) ft. level a drift has heen carried S,') feet to the west, while from the

SO ft. level the shaft has heen continued on an incline to the west for 10 feet.

The ^'eneral trend of the mica lead is X.lv, and S.W., and its dij) vertical to

the NO ft. level, where it assumes almost a horizontal position, contiliuinjr for

iihoiit 2.") feet to the we.-t, and then hecomiiif; vertical ajiain. The niavimum

width is attained 70 feet from the surface, heinK Iw'i' "ver Vi feet.

The dyke-mass is a rathei soft, dark-jireen, aiul fine-drained ))yro.\enite,

Ix'iuf; nnicli decomi)o>ed for a considerable di.stance from the surface. Lar<:e

quantities of pyrin s are present in the rock, and it is to this tliat the reddi.-h

colour of the mica is due.

The vein-matter is coarsely-crystalline, white calcite, associateil with

which the mica and a little ])hosi)hatc occur. So far only one vein has Imh-ii

located. The ])yroxenite dyke {'Uts a country of normal fineiss, which, ad-

jacent to the contact, is soft and frial)l( in like manner to the dyke-rock.

The mine is e(|uippe(l with an ad"(|uate camp and ])lant, includinji a

40 II. 1'. holier, sin;:le drum fteam hoist, steam pump, drills, etc. An averajte

force of eifiht men has heen enii)loye<l in the pit, hut when visited, the mine

had been ttMn|)orarily closed down, and only a few cullers were enjiafjed in

trinmiiiifi; the mica on hand.

The owners, however, pro])ose in.-tallinf!; a dianiond-dnll with a view to

thoroufthly testiiif; the property, .\bout twenty-five tons of thumb-trimmed

mica have U'cn produced since the present nianaj^ement commenced working,

12
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lit!

iiiiil II siiiiill <|ii;iiitily was iiikcn mit liy piiviilf Diwratms, \vlii>, linwcvcr,

caniril uiii iiofxtciisivf work.

I,c>ls IJ. |:{. II. Tlii.1 piopfity was wnikfil (hsi in |ss<,(, hy Wclisicr »V

Cii.. miller Ira-i' Ifoiii Mr. I', I'rcciiiaii. nl' Syili-nliain. whiisulis('(|iii'ntly wurknl

inici-liiiHi'iilly t'lir llirt'i' nr fmir yrai-s. Missis, .laiiii" Hirlianbon atnl Sons, of

Kilinslim. ilirii liiiiiji:lil tlu- liiiiii-, and wnrknl riuiliinKni.-iy for tliici' yraiv-,

at'tfl' wliicli il was ariiuiicil hy tlii' .Ni-w ^'ink tV Oinaiin .Miiiiiiu Cii.. wlm

cai'i'ii'il on line yrai's iiiiiiipU'

Ml'. S. II. ( )is('r, ;ii' Syili'iiliaiii. wipikcii a tVw week- . iiiuli'i' li'aso t'luiii the

('niii|)aiiy. ill l!HM(. willi live inrii. since when I lie iiiliie lias lieen iille.

Tlie deepest pil is down .sdl'eel .on a vein nf iiiiea and (•(lai'seiy-civstalline.

wliile ealrile.lietween {iiieiss walls, and widi a capping: "t liiilit-ciiinni'ed pyiiix-

enite. The leads are well-defined, and allimst parallel, and have lieen

folldwed Uy means (if niinii runs smfaee upeninus fur a distance uf over KKM)

feel.

The mica is a luirnial li;;hf-:inili:'r on the .•oulli pari of the properly;

$1

N P' nt P m. nv P' ^

Vu.. :i.'>. SiTlioii tliiouirli mica deposit, l<it 1 \. coiui-sioii \I1I. townsliip dl I.oukIi-

lidniiigli. Out.

r. hard pyioxcnitc; I", soft pyroxciiitc: m. iiiicii di»ciniimtcd tliroiipli calcitc c.

life-

to the iiorlh it Im'coiik s dark, and the leads chanjio their direction from .V.W.

and S.K., lo almost due \. and S. Some opa(|iie, milky mica occurs in the

.south piis. The i.roiierty is eiiuipped with a camp, l.uilt by the present

owners, who installed an IN II. P. boiler, steam-hoi>t. duplex pump, and steam-

drills, and em|)loyed an average pmj: of twelve men and a like niimher of

rirl-tritnmers. .Viioiit thirty tons of trimmed tiiica were shii)ped from the

niiiie liy the ("oinpany.
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'I'lic |)ii(|MM'ty h siiiiatfil !( niilc- \.r;..iil' Syli'iiliiiiii -liit-« l_' iiiicl i:{

ic workiii"-' I'M 1(1 t I t liiljiiiliiim till' Allli'V mine Id iIic rii>t, while ll

>iimll liikt', iiall' ii mill' iJiMtiiiit.

The OfClll'l'Clire nil the (il> l-li;iinec| liils iiseiiililes llial mi the Aiimv

|ilii|>. lly. iliilk liilcii iiciliu liiuilil Willi n>iii|i;Mt iiiiil lllie-i.'iailieil led ciiirile.

which otteii ripiitiiiii^ ^lullll roiiiicleil ei\>lal> cpf ^'leeii iipatite ili>M'iiiiiialeil

tliri)ii<"h it. The wlii'le has the a|)|>en>'aiii'i' nf an a|)atite-|Mii|)hyi'\.

The main \viirkin)i-* ami eamp are. sitiiaied on Int I t, wliieh jiiucliiees a

lighter iiiiea. ariMieiateil with while eah'ile ami small anionnts ot' |)hiis|)liate.

The mica crystals aie ;;eiieially small. Iml well-fiirmetl. and iicciii' scalteieil

thiiMljih the ealcite which I'diiiis the filling!; iil' tiie vein ; the walls of the latter

are iifleii liiieil with a mass of small, ilark mica crystals.

The c(iniitry-ri)ck is a reililish ;;iieiss mi the smith part iil' the Int. with

crvstallii'i' limestune mi the north. The ilirectimi of the mica leads is \V.

|."»° .\. I'ldiii liie appearance of these latter, it i> prolialile that tlwy uiiile

in depth.

m/

JVfV

I'll;, lit). -Schcnuilic scitioii tliioiiKli mica il(|)o>it. IdI 11. coiu'is^iDii \I!I. township of

l.ouKlilxirou^li. i Int.

1', pyroxcnitc: c. civslailiMc liliicstoiic with ilichlsioiis of anipliiliolilc; cii. jrnciss; in. inicji;

a. ccKiiscIv crvstailiiic white calcitc.

A ])it 2') feet dee]) has Im-cii oiieneil near the lake, where the mica leads cut

(•ry^t!lllilU' limestone, the direction here hein^ \\ . '.H)° S., and the width of the
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v.'iii alM.iil s f.-ct. Mifu ciy-talr. ..rciir nUi> in the inimiry-rMrk iidjarrni i.»

111.' v.-in. No pvinviiili- i-* to U' mvi. in this pil, llir mi liavinjj ap|micnily

iKM-n ,lf|'"^il''«' "".i""l i'djacrnt lo, lissinvs ilrvclo|K'il in tl..« linicston.' l-v

.•nianaliohH fioin an lui.li'ilyinti l«"ly of intniMvr lo.k. whirli irarlii-H tlir

Hiirfacc faillin- to tin- foiitli.

Conir^/inn Vlll. Lot VW..].. Aniry n.inr. ( )|H.ni>a for pl.ospliat.- in tlu-

HcvcutifH.l.y Mr. N. Ainrv.-if IN-itli Uoa.l.an.l Ini;' sulH.>.|ufntly In-rn workf.l

hy variou,- jmrlios. inrl.i.'lin^ WVI.sI.t »V Co. In 11H)s. th.- Mi.a I'fo.luit Co.,

of Toronto. 11. <iuiinl llir pro|H-rty, l.ul .li.l not .arry out iniirl. work, sclhnu

out aft.-r a few n.onllis lo the l.ou^hl.orou«li .Mira Co.. wiio ^till own tlit" nnn^'

Four nionth,^' n.ininn, witli tn. mm. was .lou.- I.y ilii^. Company, ami tlic

mine thfu lay i.llc until l',t|lt, wlin. Mrr-srs. .1. an;l !'. Harris, of Col.alt, put

in « ft'W weeks' work under lea^e.

The mine lies .S miles nortlieast of Sydenham. Numerous pits exist m

the i)ro|MMtv. ami ranjie from •_'»> to ir, feet in .1. pth. 'I h<' »w\n oiH-ninn

m 1(K) feet .leep, ami. like the other pits, has U-en sunk on a well-.lelimMl lead

of miea and phosphate. S.-veral sueh lead.- exist on the pro|HMty. and have

iH'en exploited I.y mean^ of lonji. narrow treiielu-s averajiinii alx.ut S feet in

width.
, ^ ,.

The veins strike N.W., and S.lv The mica is a darh-ainU'r of niedmm

size an. I <iualit\, an. I is ass.M-iated with e..nsi.lerid.le .piantities of l.n.wn

ami jireen phosphat.', ami lar^je l..,di.'s ..f i.in.k eal.'ite, a.- vein-ii'atter. In

fact this mine shows more .-al.'it.-. I.otli .m the dumps an<l in situ, than any

other vi.-.ited, with the ex.rpti.m, iKrhaps, of the Mel..-llaml mine in Hull

town.ship, (iue. The two .leposits possess many p..int- ..f reM'nd.lan.e.

Tlu- lar^e am.mnt of raieite pres.iit is shown in Plate \I, wher.' th.' .lump

on the left is conii) - " of lit tl.- else than thi> mineral.

The seri.'s ..f ; : i, lel leads, of which hitt.'r th.-re are s.-ven. oc.'urri-« at

.listances of from Vi to '_'<» feet upai-t, occur in a .lark-}treen pyrovnite, .'Ut-

tinji .lark frranite-^nieiss with re.l f.-l.lspar afriivep.t.-s. The lea.ls s.'em t..

converge towur.l^ the southeast, an.l a cn.ss-vein. with a strike of K. 'Jd" N..

ruts the Hcries lot) feet soiithea.st <.f the main shaft. SufRcient .level..pment

w..rk has not Ik-.'U .l..ne to prove the fact, hut it is surmise.l that this cl•o^s-

lea.l forms the principal <lep..sit, the oth.MS iKMn- ..nly >trin!:ers fn.m it. Ihe

veins are narn.w at the surface, an.l wi.len at .lepth.the lar-est l.'a.l havm.n

a wi.lth of 4.-) feet at the l...ttoi.i .'f the shaft, and only D" at the surlace.

The .lei)..sit >eems to 1)0 connected with an intrusion, which has shattere.!

the country {ineiss, an.l forme.l v.iiif an.l apophyses, al..ng which the mica

occurs.

Tlie mai!i haft has l^-en sunk verticiilly for NO feet, from which pomt a

drift wa> rim 12 feet to th.' N.W., further sin khis; l)ein}: there carrie.l out t..

m) feet. A drift was carrie.l ah.n<: the vei.i at the l...ttom of the shaft, tor

a distance of M feet, an.l a cross-curse run 4J f.vt t.. the S.W„ in an at-

tempt to pick up the foot-wall, hut without succe>s, the workinj; iK-mg m

pink calcite all the way.
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\icw of Ami'V mine. Int l:i, coiu'c-sion \III, township of LouKliboroiiijIi, Out.
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The mine is (Miuippcil willi ii :{() II. 1'. Ixiilci , r't('iiiii-lit)ist, aii<l piiinp, two
st('!iiii-(lrill>, jiiid a liii'fit" hoanliiin-hinisi'.

^ ^P c Pff JV£
I'k;. :<7. S'ction tliroiiKli inic!i deposit at Anicy mini-, lot i;<, roiiccss'idii N'lII. towiiship

ol LoiiKlilioroii^h. ( Int.

Kti. giifiss; I", pyroxfiiitc: K. augitc syenite: in. iiiiea with apatite (p) distrilpiiteil through
hirjje eah'ite liiMlies e.

("(>nc('.s.si()ii IX. Lot I. -Owned In- Mr. ('. '"aitiii, of Iloilcfoid. .\ small

pit. 25 feet il('('[), was oiwiicd i)y the owncis in |!M)!I. and it .Miiidl iinioiiiit of

liiicii soi'in'cil. The occiiri-eiice i> sitiiiliir to that at the adjciiiiiij; Haliy mine,

and is ])iii-t of the samedepo^it the mica lead cfoppiiifi: out thfon<;h tm ovei'-

lyiiifi sti'iita of eoiifrlomerate and coarse sandstone. Sufficient siiilxinir has not

heen carried out to prove the extent of the de|)osit. Init it is possible that a

considerable body of mica underlies the sedimentary strata.

l,ot (i. .\n old phosphate pro|)erty and worked many years w^w by

Messrs. Smith and I,;icey. of Sydeidiam. Webster it Co. ctirried out some
Work here at the stime time as they worked the adjoining (iould Lake

|)roperty. .No further miniiifi has been done beyond a little prospectinj;

in I'.no l)y the Hitch Lake .Miiiiiifi Syndicate, who htive a lease of the

])ro|MMty. The country-rock in the vicinity i.-' a pinkish frranite-f,Tieiss, often

jrarnetiferous. and tdtered by (lytuimic inetiiinorphism.

Lot 7. -lieloiifiinfi: to .Mr. .1. \V. Trousdale, of Sydenham. .\o work ha.s

been done for the |)ast fifteen years on the |)roperty. which was formerly

mine<l for piiosphate and the micii taken out used in the stove industry.

Lot '.I .\.l.-This projM'rty was worked on a small sc;il(> in |!)()7 by

Messis. SiKiok and I'r.'eman. of \'erona. lieinn sul),se(|uently aci|uired by

HeaiiiiM- and Soilidtiy.of Sydenhiim, who are tiie present owners. The latter

have carriiMl out a vear's steadv work, eniiilnvini; .•in averaire iif fiv(> men.

3
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and vtMx.rt :i pio.liiclion "f about twenty tons of roufih nnra. There are six

pits on tl.e prolMMtv. flu- deepest of win.'!, is down .W, feet on a fissure de,H.sit

of lm.wnisl>-an,l.er n.iea. pl.espl.ate. and white eah-ite in a n..rinal jrveen

''""The lea.ls are well-defined and occur near the contact of the pyroxenite

with a reddish Kranite-jiiieiss.

The mine lies ."> miles north of Sydenham.

lot r> --Owned l.v the Arcade Mining: Co.. of .\rca<le. X.Y., who

worked the property for a few months in l'.K)7. and ajiain in l!M)'.». with hve

„„,„ The deepest pit is down •-'() feet on a small lead of red i)hosphate. whit.'

,..>l,.ile and .somewhat ••rushe.l medium-si/ed n.i.a. There are M-veral other

p.irnllel U'ads u])on which small openii.fis have heen made, the direction ot the

fissure> iH-iiij: N-H- and S.W. .\l.out :5,0()() poun.ls of thuml.-trimine.l mica

have been produced.
, , m . .,.,

Concession X Lot 1.- Known as the Hal.y mine, ami owned In Moms.

Hichanlson and I'.llerheck. of Kin-ston and UaHinstoii. The mine lies (.

„,ilc. northwest of Svdenliam an.l produces a yellowish mica which api.ears

aln.o.st colourless in thin plates. The crystals aiv of medium si/.e ami a.v

often <lained red on the outsi.le an.l for a short distance inwar.ls. Ihe nnca-

1, ...riii" rock is a hrownish-^rey, hifihly altered pyroxenite, ranfiiiifi fro... a fme-

.M-ained rock to one composed of larjje pyroxene crystals, the latter pos.ess-

hi- a hi-'h defiree of cleavajje an.l .-flen attainhi- a len},nh ..t a fo-.t o.'

more This n.ck is capped l.y a few fe.-t of l..-..wn l'..ts.lain san.lst.me an.l

con.d..merate, ami th.- latter rock is impre^^late.l in the in.m.Mliate vicmity

of the mica lea.l with small crystals of mi<-a. The mine is situate.l almost ..n

,;„. frinoc of th.- Pala'../...ic, se.limentary f..rmati.Hi. the I.aurentian fm.'iss

.„ul linu^stone iK-infi exp.ise.l a few hun.lre.l feet to the north ..f the workinjrs.

The dilution of the mi.^a lea.l is almost .lue n...'th ami south, an.l the .li|.

vertical Ii. a.l.Uti.ni t.. In-infi f.nm.l up..n a well-.lefine.l vein, the mica

crystals also ocir in the .•...•k a.lja.-ent t.. th.' l.-a.l. The latter can l.e trace.l

f.H'a .hstance of over half-a-mile, and has been also opene.l up on '.he ad-

ioiniiif: Martin ))roiJ<'ity. .... i

The mi<-a has been extracte.l bv means of a series of ]>its sunk at intervals

of l") to •>(» feet al.ms: the lea.l. an.l f...... the bottoms .if whi.'h .h.tts are

carrie.l in a s..utherlv .lire.'tion. The awrajje wi.lth of the o,H'ninsrs is 1., feet

and ..f Ihe mica l.>a.l pn.ix'r 4 feet. C.nsi.lerable .,uantities of th.> mineral

exist in the .-...•k on either si.le of the fissure, an.l apiH>av t.> have been

deposite.l on min.)r .'ra.'ks by emanations and pneumatol.Mic actum.

The mica ..ccurs for the most part in bunches of small crystals scattere.i

thniufih the r..ck. wlii.-h is fre.iuently altere.l from a hard, .lark-pry or

hn.wn n.ck to a whitish friable mass. This latter crumbU>s easily mto

fra"nients having rhomb.)he.lral form.

The.lep.)sit caini's a numlx-r of accessory minerals, luclud.nfj: <iuartz.

a<.tinolite. tremolite, chl..rite, a-i.l brown furmaliue; pwit.-s ..ccurs m

onsiileralile quantities.
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(icncral v'u-w <if Hahy mine, lot I. loruT^sioii X, township of L()Uf!lil>orougli, Ont.
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At 20 tVi't 11 rc(l fclsitc liiiml Kt" thick was iin't ; iit ;{.". feet a similar

hand I.V thick; and at I.') feet another jnt'V hiycr of 2 fi-ct. These

hiyt'fs liavc the ap|X'annicc of fiiic-^traincii (|uartzit(' and arc termed "jivanite"

l>y the mini'rs; they contain no mica, the deposit iMM-omin^ 'Mean" in their

iniiiKMhate nei);hlK)urliood.

m
\ nvm

I'ui. :<S.-Sclicniiitic section tlirougli mica deposit in I)iil)y ininc, lot 1. concession X,
Township of l,ouKlil)orou)sh, Out.

u, I'otsdiini sandstone, c. ; I), ciimrtzile hands; c' faulted Archsean limestone; c-',

metuniorplios<'d limestone: m, mica; m' small mica deposited adjacent lo main leail.

f, fault: s, surmised intrusive rock.

The deejM'st i)it is down 70 feet, and the mica appears to peter out in

deiitii, litth' more ix-inf; found heiow the 70 ft. h'vei.

Several i)its have been openeil on the north end of the ])roperty, where

the firoiMiil falls away to the Laurentian formation. Here the surface is

capped by ."{'i feet of brown Potsdam coiifilomerate, and the whole formation

is faulted for some di.stance alont: the slojx' iis shown in Fifj- 'J^-

Drillins is done by han'" the rock bein<: soft and eiisily worked. The

mine is ecpiipix-d with a sm. 11 camp, 12 H.P. boiler, steam-hoist, pumi),

and a tramway to dumps.

The fu-st work was l)Ofjun twenty-five years ago. and the mitie then lay

idle until 1!M)7. when Mr. J. lUlerixM-k started ojjerations. The present

management have been workinjr since the middle of H)()<), and have produced

aboiil l.")t) barrels of tluimb-triiiiiiu-d mica.
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An avraur fom- of ten i.m-m is .>in|,l„y.Ml. The ini.i.> is siiuaKMl dos.. t..
tlu- limit. Sy.l..MliMiii-H..,lf.,nl r„a,l. Th.' mi,,, is luul.-.l r...iKlM'..l.lH-.| t., tlw
Kiii>;sti.n I'cl.lspar Co/s min,.. » niil<-s .listaiit. wlinr it is trimmcl.

b.t (i S.l KtH.wii ns lh.- Coiil.l I.ako iiiiiM-. ati.l first ,.|H-ti,-.l „\cf
thiity y.-ai-s a^-o f.,f phosphat.. l.y Mr. T. Ilollaii.i. .,f Sv.lctiliaiii Si.lw
s.-.,u.-tilly.M..ss,>. Smith aii.l I.ar.-y an,„ir,Ml tl... pr„,H.rtvan.l mii„..l for iH.th
''''"'"I''"'"" "'"' •"''•"• ""•"'"« tl limps at tl... sam.. timo ami ivrowrinji
lar;;.- .|iiantiti.'s of lilMh-Kia.l.' mica, whirl, at that tini.. onlv foiin.l i,s,. i„ ,|„.
stov.- imhisiry. I.atcr. ulM.„t a year's work was .nrri..,! out hv \V.'l,ytcr A-
Co.. iimlrr lease, with ai, avcrii^re jii'iiK'

<'•' thirty i„eii.

i'n.n. this tit.,,, until .\pril VMO. the mine lav i.lle. ami was then taken
over l.y the Hirrh Lake .Miniuf: Syn.li.ate. of Sv.lenham. who starte.l to
work the .lumps ami later puni|M<(l out the main pit. This .,ihm,^i,- is jj ",

feet deep. 12 feet wi.le. an.l 101) feet lon^r, .,i„l has iM-et, sunk on a fissm-e vit,
-.1 hiKh-ra.le ai)atite ami mira.with pink ami white ealeite as vein-timtter
""' " '* " >r«'l<l<'n-amU.r,an.| the er.vstals usiiallv orn.r .liss,.minate,|
throughout the ealrite. (1 1-size.l she.-ts have In-en foiiml. an.l th.^ miea is
ot ,-x,.ell,-,.t .pialitv. The vein has a .\. an.l S. .lireetion, ami is alni.,st
vertical. The pit ,s m.t ,|uite ininii)e.l out when th.. pr..|K.,tv was visite.l
hut .s.,n„> fioo,| .si,,,| crystals were .seen at the north ,„.l ai...ut 1(1(1 IVet'
ilowii.

A lai-e LoanliiiK-h-iix'. .iillin-^he.ls. etc.. exist .„, the mine. whi.Oi is
however, not pn.vi.le.l with any nia.'hin. ry -horse-. lerrieks JH^in einplove.l
tot hoistiiijr.

The vein ha> weil-,|e(iii..,| walls an.l not much timtH-rin>; is iv.|uire,l \
.Irift has U'en canie.l alonjj the vein fi-„i,i the south en.l .,f the pit an.l it is
mten.le.l to st..i... iipwar.ls in a s..utherly .lirecti.m. as tii.' mica an.l phosphaie
aiv sai.l not to pirsisl in .|..pth. The average wi.lt ii .,f the mica l.^a.l is .i feet
at the irnitli, an.l S feet at the s..uth en.l of tiie pit.

The .lyk(-r.,ck is a lif;ht-col.>ureil. -rey. comj.act pvroxenite. an.l the
ixmlers ot th.- vein are fre<,i,ently f<.rni...| of .h.rk spangle mi.,, ami l.lue
apatite, having a Riieissoso striictun' (St'P Plato XXXV. p. :j;«)).

Ai)atite crystals of fair size occur in the calcit... which is verv c.,arselv
crystalline an.l cleaves into larp-size.l rhonihohe.lrons; pvrites "occurs in
local enrichments.

Another pit has been sunk .l<.wn HO feet on a parallel lead to the ahove
and ahout 20 feet to the west, hut the vein ,11,1 „,„ p,„ve to carrv niii.-h'
mica. There are also a numlK-r of small oin-ninjis made on the main lea.l
to the north of the l.iR ,,it, but these ,1„ not seem to have pro.liice.l mm-h
niira.

The mine is situate.l near f h<- .\.\\-. shore of the south arm .)f (ioul.l lake
an. IS alxjut 5 miles north of Sydenham. .V goo,! niine-roa.l of 2 miles'
eads to the workings, an,l connects with the main north road out of Svden-
nam.
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l.iit 7 V..[.—Am <p1i1 pliDspliiitc |ii-o|K'ity, ihkI latrr wuikfil liy Wch^lrr

»<: ('i>. fur mien. In I'.MMI. the (ii-m-nil Illfctiic Cd. iic<|iiiii'il ilic iiiiiic ami

i-taitfd til wink witli half a dozi'ii men. ( »|>ciatii)ns wnc aliaiididinl aftci' a

; cmiplc of yi'ars ami liavr not Ik-ch siiici- ii'^^iiiiicd. Tlicif ar< nmiifniiis pitfi

and sliat'is mi the )irc(|H'i'ty, ami a >inall ramp, wliicli i>. liowrvcr. miu in a

dilapidatril condition. Tlif working'' adjoin tin- .McClMiclicy niinc.

Lot s. McClatclH-y niinr. Tlii.-< mine wiis workrd in tliccarlx plni^iphatf

days liy M('ssi>. I'iccinan and Snyder. of I'l'itli Road, who .<Mlise(|iientiy -iolil

ont to .Messrs. McClatehey anil llayden.of Helleville, who eomineneed o](era-

tioiis for niiea.

In 1!M)1. the proiK-rty was aeiniired liy Mr. J. \\ . 'rnniMlale. of Syden-

liatn, who has worked more or less .-.teadily ever since, with an aveia<;e of

half a do/en men. The mine lies on a small hill aliout •_'{)<) yards away from

the S.IC. shore of (loulil lake, and .") miles from Syd"nham. There are a

niimlH'r of old pits on the pro|M'rty, including a shaft HH) feel deep, Imt no

work has Iwen carried out in them of laf«' years. Operation: are now con-

fined to small surface ])its, tin- dee|M'st of which is down 10 feet, and to

mrniny: the old dumps. The latter have yielded larjie (juantitics of excellent

mica.

The mica occms on north and south leads, which dip at varyiiif; angles

to the east and west, and are found in a j:re<'nish-<rrey. comiiact pyroxenite

cuttinj: a dark };neiss, which is in .some places hifihly <;arnetiferi)us.

The leads are not, as a I'ule.of any jjreat width, ami carry in addition to

mica, white and jiink, coar.sely-crystallinc calcite, a little phos])hate. and

ci)nsideral)le pyrites. The mica is of a lij;hter colour than that found in the

neij;hl>ourinfi deposits, hut is rather inclined to ril)l)on-structure. Some line

exampU's of "hordc'r mica " have Ijeen found, and a milky variety, similar to

that found in the Lacey mine, occurs in one of the west pits. There is a

stnall hoardinjt-hmi.se. triimninji-shed, stable, forjre, etc.. but no machinery

is in use, hoistinj; iK'insi h.v means of horse-derricks and whims. Work in

the main shaft was ahaiidoned on account of watei' difficulties, infiltration

from the lake taking; place, and steam pumps Ikmii"!; ne<'ded to keep the lower

workinjcs dry.

Lot 10.—This pro|M'rty was worked i)y Mr. Sloan, of Perth, ahout fifteen

years a<io. and suh.seiiuently l>y Mr. W. Mace, of Tamworth, in 1S!(S.

In 1!K)S, the Excelsior Mining Co^ of Toronto, secured possession and

worked for a year with ten men. Oidy siuface work was done and the

dumps turned, a small iii'tuitity of mica liein}; recovered. The al)ove ("oMi-

])any |)roposo resuminj; o]K'ratioiis at an early date.

The workings are situated on a low ridjie Ix'tweeii Little Devil lake and

Clear lake, and are rather difficult of access, ther(> hein;: ni> road to the mine.

There are half a dozen pits, the largest iH'iii^r 40 feet deep and disclosiii};

pockets of medium-sized brown mica a.ssociated with considerable iiuantities

of red phosphate. The mica and phosphate occur on more or less parallel
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(isiiircf* ill a it'il ;iniiiitc-pici.-'w iiiiili'iliiiii liy |iyi"\fiiitr, tlic (irii^iiri'.M U'liij:

iKiriiiiil til till' iliri'i-tiiiii of tin- liilcc in wliirli tliry orciir. Tlir |iyrii\«'iiili'

scciiifi only to iTiirli till' siirfiicf at ci'i'tain |H>iiits, 1ml lissiiri'?' orciir In tlii'

jlliri^s, aloii;; wliicli iiiira lias U-rii dcjiosilcil.

('oiici's.-ion XI.L'il :>. Hf-ai- l.akf niinr. This |iro|MTty Ih'Ioii}:s to Mr,

J. II. HoU'ils, of I'crlli Koail. ami is siiiialrij !l niili's nortlii-ast of Sydrnliam.

lu'ar the soiii1i\m'>I slioic of Hi'ar lake. 1 oiiiii'riy an olil pliosphali' pio-

tliiriT. ami woiki-d liy Mr. W. W'allarc. of I'cilli Hoail, the mini' was ar<|iiii'iM|

liy till- jMcscnl owiii'r in IIMHI, ln' liavin^ |irt'vioiisly worked for mica under

o|itioii for two years.

Work was carried on at intervals until HN)ti, only a fi'w men iH'injr em-
ployed, liut the softness of the rock and freedom of the workin;i from water

allowed i|iiick projjress to U- made.

The main pit is lO.'i feet deep ami has U-en sunk on an incline uixiii it

deposit of medium-si/.ed and jiood ijuality silvei'-amlx>r mica jireen phosphate,

and )iiiik calcite. The occurrence is on a contact of linht-coloi'.ved pyroxenite

with jrneiss, the strike In-in;: S.K. and S.W., and the averap' width of tin-

deposit JN-iii^ VI feet, (iood sliowinjrs of mica are said to still e\ist in the

iMittom of the pit. and several parallel leads have lieen heated to the X.W.
of the principal vein and at distances varyinj; from 1 "i to .Vl feet apart. These

dejiosits have lieen exploited in a small way, and some fjood mica taken out.

The pyroxenite is soft, iinil all drilliiiK was done liy hand, no machinery of

any sort Ix'iiij; employed on the mine. Hoisting was done hy means of a

horse-derrick and liuckets runnin;r on wooden skids. The mine has Ui-ii

closed down since I'.MMi.

Over l.'()0 tons of roujth mica are stated to iiave Ik-cii taken olT the pro-

|MMty. The main lead has Iwen traced for a distance of l.KMl feet on the

surface, liiit little work has Ik-cii imderlaken at any other point than the

larfie ])it. Hunches of phosphate occur at various spots. Imt only small

<|uantities were met with in the workiiifis. .\ larjie iiumlM'r of surface pits

exist over the ))roperty, most of which are now caved in.

.\ systematic developnieiil of the area would prohalily '-esiilt in the

](roduction of a larse <iuantity of mica, most of the work so ' carried out

havin;; oliviously aimed at ( leaiiinj.': <iHt all the numerous sur shows.

Lot 2(1. Hi'loiiijs to .Messrs. Kent Hios. and Stoiiess, ; > commenced
work upon the propi-rty in 1!M)I{. Only a few surface pits were .ipened, none of

which exceeded •_'(! feet in depth. Some phosphate was taken olT the propcity

many years a<:o, and the mine had l«'en idle until the present owners ac-

quired it. Only five men were employed foi' a few weeks in I'MY.i. and no

further work has lieen done. .V small amount of excellent mica is reported

to have lieen mined.

Ciincession XIX'. Lot II.— Hircli Lake mine. This mine was worked in the

early phosphate d-ivs l>y .Mr. McKay, of Wisconsin and was acquired in the

earlv nineties liy . "lister & Co., who mined for mica for two vears and .sank



• lowii ".') tfci on :iti iiiclitif of stP to S.W. Work wti* .stiip|ii'i| on in'cinint of

liii'l vftitilittioii. wliicli put a .xtii|> to fiirilu'r oiicrutioiiM.

Till' initK' liii« lain iilli' tiiitil l!)|(). wlii'ti tlif Hirrli Lake Mining Symlirati'

lHMi«;lit it. anil |>iii|>iis(' to link an aii-^h..l't ami il('c|M'n tlir main pit. 'riii-

location 1^ II mill's muih of Syili'iiliain, ami alxMii I'lM) yarils fiom tlir wi-wt

Mliiife of Uiri'li laki'. 'i'lir iniia is a cooil i|iialitv nii|ilcn-anil"'i'. ami is

asMM'iali'il with small luini'lit's of jri'i'i'ii plmspliatc on N.W'. ami S.i;. (i->uii'-

li'ails in a liiilit jirryisli pyioM'iiitr. Thi' ori'iirrcni'i' ap|K'als to In- a rontarl

ami lissiiiT ilcposii. Tlii' niira is foiiml in pockrty ari'iiinulations in a vein-

tilling of wliitr calriti'. ami is of very sporailii' orcui'i't'iicc. Tin- couiitry-

riick is a iriltlish )ri!"iit''-Kii»'i^''. imii tin- pyroM'iiitc shows a liiuh ili'^tf'i' of

ililTi'ii-ntiation. A \va>;on-roail of somi' 2 inili-s ronni'rts tlu' mine with tin-

Syili'iihain-IVi-inoy loail.

In ailililion to the for('v;oin): mini's in tlir town^.liip of l.oii^rhlioroimh, a

ilfjMisit of mira was woikcil liy Mr. !'. KoMon. on conri'ssion \ill, lot 7. in

till' i-arly nincf ii-s,' ami Mrssis. ( I. I'oxton a-iil Hios. cxploitfil a i|i'|)o.sit mi lot

.') of the >ain<' t'oMt'fssioii, ulHiiit the sainr time. .\o infoimatioii is availalili'

rrKanlinj; tlii'sr mines at the pii M'nt time, ami no work has U'eii ilone ii|Hin

them for many years.

The same applies to the (Imlfrey mine, on eonei'ssion I. lot 'J. of the

township of iiiiirhiii'irooke. whieli was i)|M'ni'il in IN'.HI.

The .\my ami I'ol^ier mine, worked I ly .Messrs. roljjeraml Williams in

IS'.CJ with six men, is siliiateil on coneession N'llI, lot S, ami has U-en iille

for many years.

Tinnisfilp of Sliininiiliiii.

Concession .\\ . Lot 1. -H*'loii<;s to Messrs. Kent Hiiis.. ami Sloiiess. who
uciiuireil the pro|M'rty alMint ten years a<;o ami workeil for a few nionth.s in

1!K)1 ami IW2. The workiiifrs. none of whidi exceeil 2't feet in ilepth. are

situated on a point of land projectinir into Hiick lake, the main lead riinninji

under the lake. .\ little phosphate accompanies the mica, which ii- a jiood

lijiht-amlH'r and occurs on fissures in a normal )iyro\enite.

Lot I."). This inine was opened liy \h'ssrs. Smith and I.accy. for stove

mica, iiliout twenty-live years ajio. and was worked intermittentix' for three

years with half a dozen men. Sul)se(|uent operators cariied out work on a

small scale until the mine was ;ic<|uiii'd hy tln> ( ieneral Klectric Co. in or

around 1!KM). The present owners did no work until l!t|0, when some of the

pits were cleaned out .'iml a few men were eni;a};ed in jirospectin;; for several

weeks. Hesults were not very ])romisiii}r. howeve'', ami work had ceased

when the writer visited the pri)|ii'rty in SejitemlK'r.

' .Villi. Ki'p. (Int. Hiir. Mines, I, 1M)1, p. 24.j.
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*'',;:' ''>-7-'""" "• «''''•'• "<•'". paralin v..i„. of ,ni..a Laving a -.nk.
' >. Ml W.. an.lav.rauinu' -o,,,,. :, f,..., i„ wi,|,,,. Th-,.. vri,,,. ,.f „l.irh

',"" "' ^"." ,":' ': ^" ""• 1^ <•"..•>• a soft. .l..,-...H,H.s',| niC
''"' "' """ "f "" -"-"""«•'•. TI... ,„i..a i„ ,1,.. „,,,„, ,,..,,io,„ of ,1,..

'V thr Mc.l, ,s l.l.a,!,,..! „„,! ,,„|Tv. anil can
^ ..I Minall wl.il.. sral.-s. I„ tl,,- ,|,.,.,h.V wo.kiiit:-

I iiialtfiv.!, ii^rolour is a liKlit-atnU-r an.! Its

It'iuls has aIsM iM't'ii attai

Im' iiiMmmI In llichaii

"llClC till' iiiicM f

"lUaNty ;:o(i(l.

Till' |iyro\<'iiit.

of a ycllouish II. loll

• iiii'cs a small niadi-

1

with.

in. Ml th.. veins is also, as a nil... ,|,.r..,M,,os,.,l .|„1

" Hi,ii,..rywa...v..rin iis,. o„ili,. iniii,. «|iirh pro-
•

-

ialsof ,v,.,. IT ,|[aiii..|..r h, nij; .,,|.loi„ i,,,.,

t"i>li..cssioii I. ],, _'.-, _ 1

mica O..C1I1' on this lot Th(.

Iirlii iihro il;i\

'"'"" "i'lm.|,- of a .lark, almost black
•nr ill iiiassiv.. .|iiaitz ami n\,\H-.iY 1,i„. ,..i . ... "....'""'" '""'I /. am ahiH.ar toiK-o h..tn,..l.,..t„..,,..i..,y.

X..u..,M.asasy..MH...n.lon..on,li,.,.I,:..
un,...-sion II, lo, js. This p|..,,,..,,y „.as wo,k..,l in ,,s.,s f,',- ,..„.

'-K iiv Ml-. M.
1 .,i«..,., of Ki.i.s,ou, uho ..v,i.a..,..,i „„..... t..,„ .If ;.„;

'"•>.. -i-u-l a i,.w moiuhs tor phosphat... ami no further work has I...,, ,1..,.'.

Tllinishil) of li,ilf„i;l.

«-.i....s.i.mII,I.oi.V lMonirstoth,.H,.,|for.l.Mii,in.c,,„fKi„,,.t„„
tIi.-

'<'.M".an, pump an.l hoi.st. ami ,o.,k ...it al.oiit s..v..n t.ms .,f thuml,-
Mi.n....| ,ni..a. n Mtt.s. M,-. S. , >rs..r. ..f Sy.l..nliam. .-

n...|,....,i n.inin, with

•«».» for a hk.. ,H-rio.l. l-oiu- ton., ..f nii.-a u.-r.. pro.lu,,.,|. .Mr. .M..|)o„al.l .,f
>">-'mt.., .•arn,..l .,„t a .•oupl,. of , „hs' work in l-.lo. an.l s..,.,in..l a few
l.arrels of trimmc.l mica.

The mine li..s;{ miles fro,,, H...lfonl stati.ni on ,h.- Kin.sto,, an.l Peni-
J'n.ke railway, ati.l ..lo.s,. t.. the sh.,r,. of Thirtv Islan.l lak.- Th.. work-
...Ks are v..ry «..t. ..win,, i., the infiltration .,f lak.. wat.-r, an.l liav.. t., Ik-
M'pt .•..ntiiiuoii.sjy punip...[ .,iit.

^

Thos,,,,r,.,M,f the mi.a wonl.l app..ar to se,i..s ..f a.-hl .lvk..s c,m,,,ose.l
y. -!e> .......jmr and ,iUar:>; ,n varying pi..p..r(i..ns an.l havii,}; ,h,. ..haracter
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tif (I ••Kill ii|.lii.'. riiiw ilyki-H luivi" a ^trikr of ilm- i.. iukI W.. mnl ilip ut
Miiiill iiirliiiiifi..ii-. Iiciii till- viTtinil to ,\. atiil S., tlirir wi.ltli viiiviii« from u
few iiirhcH tn , fiM-t. Ill the H.iitli pit. or iimiii o|)..|iiiijj. ihi- .lykc i\|hw.-,|

wii.H I In I wi.lr. aihl i|ip|N'i| SIP to S. The iiitliisioiis nit a .oiintrv of wliiir

I'll;. .«t. Srli.ii, tlinmidi iiiira .lr|H.»it. I .1 .V .imc-M.,!, II. tcmii-l,i|, ,.1 Killnnl. Hut.
u, (TN-tiiliini' liiii..st(mc: «. :i<h| .lykr nl uplilir .Imm.l.r ,iirrviii|t -..m.. niin»- in niini

Ufposilr.l tiloiiK cimuicl V in', -inall mica on joint- ami Hs»iin''s in lim.-lom-.

cry^talliiii' liiiii'stoiif, wliicli i> nnirh dfcoiiipoM-d ami uiuMc alonj; tin-

coiitarts Till' mica occuis liotii on tin- contacts ami on .small stiiiijrci-s iiiii-

iiiiiK olT into tlic iinu'sioiic. a.- well as to a small extent in tlic dvkcs tlirms..] ws
(Sec Fiji. •M).

The crystals are of meiliiim si/e, of a wliitisli colour. anil

iH'iiij; sli;ililly cloiiiled towards the ed^'e^

Hichai'ilsiin iniiie. lot 1. conci'ssiMn \, of ihe ti

V clear.

mil resemlilinn 'I

I'airl

ii>-:e fnilii the

The intrusion h I'll attended l>v the foni

ownsliip of l,i.iijrhl)oidii<;h

iiatii>ii III various secondarv
minerals, includiiifi >;rey actiiiolite. and trcn;olilc. m massively filiroiis and
<-(iliimnur an>trey;ates, al.so dark-lirown vesuvianite

qUillltltIC )fl irown tourmaline, crvstallized and nias-

coiisi.lcralile

have Ik'cii injecti-d into the adjacem limesione.

The mica is very hard and brittle and is of littli

purpose's. lH'in;i used chielly in stoves, etc. .\ notalih

mineral is tlis't the siieets, on U-iiift split, emit consideral

phurctted hydrojju'ii.

ivr i|iiart/, and pyriti

vahii :or electrical

'

I"' iliarit V of the

>le <iUalititles of siil-

Coiice.s.siori 1\ . Lot 17. Kelonjrs to Messrs. William- and .Vdains. of
Toronto. The prolyl I y was tii>* worki'd alioiit sixt

Sniitli. i>f l'rc-"-ott, a-i-l in !'>;'>\ hv Mr. iV-r

intiM-mittently for a iple of years. In 1!K).">. the presc

ecu \ears aL'o. hy Mr. Iv

on, of Kinjrston. who luincil

nt owners purcha.sed
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till' propiMty Hiiil ctHitluclcd (.|MT!iti<ms for livi' montlis. \i> fiiithcr wc.ik

has Ik'i'ii iimlcftiikfii.

Till' (lc|iMsii i^ as-i>ciiitc«l witli a vciy nanow |)yr<>\fnii(' tlykt- of lijilit

pvy-si-fcii fol.mr. wliicli foiiiis a i)aml iK-iwcrti ii<n-\s- aii<l irystallinc liiiu-

stoiic, llic mica .ll(•lll^ill^' in coais." calrilc Lclwi't'ii pyruxciiili" an.
I
iiiiioslniic

P

JVTT m m
111.. Id. Scli.m llinmuli ini.ti .lt|>..-il.l.)l 17. ri.inM.ssi,.ii I V, t.mii-'lii|> <>l Urcll.inl, Out.

.Ml i:iiri>s; <•. ciy-lMllin.- limestone; I'. |n n.vcnitr .Ivke with iMMkel-^ and l.:i.U ol mirii

(III); 111' ini(';i ilr|><(>itiil ill limi-toiH'Mcljarrnl ti>ciiiil:iil.

aiiilalso, toa ic>scrc\1c.il. ill lli<- liiii''-t<>iif il'^i'lf (Sic I'i;;. Kt).

The mica i.s a iisiit .-"ilvcr-aiiilKT. ami is especially liisliiifiuislicl l>y its

l„ii-,l.T-slnicHiiv. Hy far lli«- ki-."'1«'i- pmimflioii nl'llic ciyslals f.aiii.l cNliiliit

this peculiarity, ami iifteii in very iiiarke.l ami lieaulil'ul .le^ree. I'late XXIV

(pa;;e 220) shows a specimen of mica from this mine.

No phospliate was notice.!, luit Miiall <iiianli(i.'sof majinetite occasi.iiially

occur in th.' limestone near the pyio.xenite contact. The latter lias a strike of

\.\'.. an. I S.W. .\ numlM>r of pits have In-eii o|H'iie<l, m.ist .if them small.

The iiiaiii oiKMiiiif; is on the mnth en.l ..f th.> properly, aii.l is pr.ivi.le.l with a

s.iuare timhere.l collar; the .lepth coul.l n..t he as.rrtaiiie.l. hut is stai.'.l mit

to excee.l M feet. .\ few niine-huii.liiifrs exist on the proin-rty. which lies

ahout '> miles from I'ernioy.

Conce.s..<ion V, Lot l.">. This proiH'rIy has U-eii worked since 1S<),S hy

mitnerous oix'rators, inchi.liiifi the lM-oi.tena<- Mining ("«'.. Messrs. J. aii<l .1.

Stotiess. an.l the owners, Mes.srs. IV ali.l W. Murphy, of K.'rmoy. The lirst-

iiaine.l have .'arricl out the ^nvater liart of th.' work .lone, an.l .rasLl

op.'rali<iiis in 1!MM». sine when tli.' min.' has l..'en i.ll.'. .\ |)yr.ix<'iii1e .lyke

rarryiiifl a lea.l of .lark-amher mi.'a .-usociate.l with small -lualilili.'s of jireen

pho.^phat.' ...•.•urs conformal.ly in the jiiieiss, whi.'h here has a strike ol .hu'
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X.K. and S.W. ami ilips ;{s° S.lv The walls .if tlir lead arc loiiiicil of a

cnislicd. linlil-^rrt'i'ii pynixi'Tic mixed willi dark ;irci'ii lii>nil>liMidr.iiuarl/.,aiid

fcldsp l.ittl (' or no calciic is to al ilu' sui'facc. Imi llic aiiioiiiit

iTcascs at depth. I'yriles in ('oiisidei'ai>le amount Is prericiil lh<

and a inimi)er of pink aplite dykes cut the fornialioii normal to its strike.

The mica crystals are of medium size and split i<'adily. Iieinji rather crushed

at the surface hut improviii<: in iiuality in depth.

The deposit has U'cn followed to a depth of (•(> feet l>y an inclined pit.

from the bottom of which short drifts have heen run. The width of the lead

al th( liottom of the |»it is J feet. .\o machinery has heen used on the mine,

which has U-cn developed without any ii'iranl to its future. The property

') miles from I'ermov.

("oil VI. Lot :«). -M0I.S Lake T: irt inme Tl i properly was

first worked hy Mr. Tanfiart . of West port . in |N!t7. Operations were conducted

intermiltently forthree years, after whir-li the mine lay idle milil 11MK5. when

it was aci|uired liy >h'ssrs. Kent Hros. and Stoliess. Tiie lat I er are the present

owMe|•^ ami have mmeil lor nme months m each yeai smce oblaininir pos-e>-

sioii. .\ total |)roduction of over two thousand liarrels of rouv;li-coliU'(| mica

is repoited. WOrk has iK'en carried out upon a series of parallel leads of

dark-aiulter mica, the crystals liciiiji often of larne siz<'. One individual

wcijihed :;,_'.")() pounds, the frreater |)arl of which was maiki'talile mica.

The mica is as.sociated with small <|Uaiitities of u;reeii phosphat<' and pink

calcite, and occurs on small fissures in a dark pyroxenite. These (issure-

Id i|)veins avi'rajje aliout 2 feet in width, have a strike of .\.\\'. and S.E.. am
TS" S.V.. 'I'hey occur at int(>rvals of from S to L') feet . and have their <rreatest

width to the northwest, ap|)earinn to pinch out in a southwesterly direction.

The leads have Ik'cii exploded hy narrow individual treiu-hes (i to S feet

.le. Ilavmj; a lennth < iiiie .")(( feet. tximum depth of (id feet.

The workings are situated a few hundred feet from the shore of the .Mu<

Hay arm of Hohs lake, the leads havinjr hrectioii ipproximately parallc

with the shore line. Two small riilijes run down to the w.iter, with a narrow

depression aliout (10 feel deep U'tween tl lein. Till irkiiiKs iire situated

principally on the cii.steni ridfje, thoufih substantial outcrops have also heei

located to the west. Owinv; t" their proximity to the lake, the ])its iiiak

water rather fa.st in tlie sprinj; and continual |)umpiiip: is neces>ary.

Tl le mine is e(|uip|MMl witli an IS 11.1'. Im liter, steam hoist , and two

("anieron pumps, Ix-sides the usual liooni derricks. .V camp including th(

usual mine-l)uildin!;s, culliiiu;-she( and a lioardin^-hoii.se accommodating;

twenty men, has also iK'cn erected. The mica is rou^h-coliU'd at the mine,

iuid is transported across the lake, whence it is hauled 7 miles to Olden

Station on the Kinjjston and Peinliroke railway, and shipped tothe irimminj!,-

sh()|)s in Kiiiftston.

The vein-walls are sometimi.-* lined with well-formed pyroxene crystals,

and s<'apolit(> occurs in consideralile (|uantities, iK-inj;, found mingled with the
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pNToxcnc. ami also in ciystal ajijiP'^alrs „n viijrs in tlic walls (S<'c I'latc
XXX). Daldlitc ill niassivf, |io\v.lciv loi-m is aNo met \\:tli in considiTalilf
amounts on one of tlir l.'a.ls. A ix-culiar fcalniv of the o.riirivnrc is that the
mira. which down to a '.l.-pth of :{.-) or 10 fcot is found priiicipallv on thi- f(M.t-

wall, at this point k«'<'s to the haii^'iiif;-w;ill. The veins s.-cin to narrow in
tli'pth. and have l.ccn followed to al.oiit :>() fc.'t and tlicn al.andoncd. Pink
aplitc veins cut tiie pyroxenite ami have a similar direction to the mica h'ads.
The mine employs an average force of fifteen -iien. Mr. Stoness. who was
formerly inaiiajjer of the Stoness mine for a nutidHM- of years, has chaifre of
this pro|M'rty and has carried out all the work. The dejx.sit is uni(|ue both
for the p-at numU-r of mica leads, and for their proximity to one another,
and utTords an example where underj.Tiinnd develoi)inent hy niean^ ( f cross-
courses and stopinjr would in- advantageous.

Lots ;{.-), ;i().-()wii<'d hy Mr. James llolley.of (Vow I,ake. and has In-en
worked on a small scale hy various |)arties diuiiifr the past two yi-ais. .V

fair amount of mica is reported to have Ix'en produced.

Concession \TI, Lot 1!».— li(>lo)if.s to .^hss|•s. W. and 1). Hohison. of
Ferinoy. This deposit wasworkedhi lltOS hy Mes.srs. Mclntyie and .McH<'lton.
and in 1!H)9 hy .Messrs. .Vdanis and Stones^. .V few sinail i)its have Ix-en
oiHMied on a contact depo.sit of small-sized, dark-amlx-r mica Ix'tween dark
pyroxenite and crystallitie limi'.stone. The lead is well defined ami aviMaL'es
alKuit 4 feet in width. It can U- traced for a considerable distance on the
surface, hut has only Ik-cii o|)ened up at three or four points. The main pit is

1.") feet deep and discloses a matrix of white, coarsely-cry.stalline calcite, in

which occur the mica, small (piantities of well-crystallized dark jiroen apatite,
and larp« hunches of pyrites, which latt.T mineral also occurs in small crys-
tals disseminated throughout the deposit.

P.vrrhotite also occurs, and larjje and well-formed cry.stalsof titaniteare
associated with the phos])hate. Crystals of pyroxene, terminated at Imth
ends, are occasionally seen emlx-dded in the calcite. The contact has a
direction of N.E. and S.W. and, as far as coulil lie s<H'n, dips slifihtly to X.W.

The mica decomposes rapi.lly upon weatherinji, owiii},' to the amount of
pyrites present in the depo>it.

Concession VIII, Lot L -This |)ro|K>ity is owned hy .Messrs. Tett Bros., of
Bedford Mills, who opened up a consideral)le deposit of mica in 1S<»!». Work
was continued for eighteen month,-^ withan averajie force of ten men. and has
since l)een resumed at inteivals: the mine finally clo.sed down in 1!K),S. The
tlcepe.st i)it is down !).") feet, at which depth the mica lead is said to have
narrowed and Ikh e improfitahle, this lK>in}; the reason the mine was
abandoned. Several smaller pits were al.-o opened on parallel leads, but
little mica was found in them, the main depo.-it occurriuK "" ti.e ea.sternniost
vein.

The course of the veins is X. :H\° \V.,and they dip slightly to the west,
the main lead Ikmiis inclined 7.S'' \V.
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TIm- pilH liiivi- ail Ihimi piH'tH'il ill ;, Murriiw vuilt-y iihim- Kin , ,.| c|ii'|i

tlH> lliitu- lillilililiK'*, with tlw fM-i-|>tii)|| of till' l>*.iiiM--liiiiixi wliirii i- Uxidf

tlir iiiniii pit, Ix'iiiit .""itiiali'il mii tlir ri<l){i' aUiv)'. IhiJIiiiK was (Imu- Ia fiaim,

till' Ixiii*'!' iK'iliK iiM'd Icp ilrivp ii |mnip.

rill- iiiicii i« a iiu'<liiini-»ii«»(l. !•» IdiKh-aiiilMT ami i» .\-w ialf wilh whii'-

i-alcilf alni !'liii»ll *(Uaiititifs nl' pliosphatc pyrites uimI pviTliiditc, "ii li-.iiiif

vi'iiis in a ilyk«> nf ({ri'y-Ki'<'«'ii pyrnNctiitf riiltiiiu ml KiiciKU. Thr lattfr lia*

II «trikr of \. (H)" K. witli a ilip t.i tin" X. \\ '\'\\i> !iyrii\<Mii'i' i-< (•i>ar«civ

I ry.'liilliiii' aiHJ (Ii-iitV, rlii- viiur' ImImi; liiir,| with p\ f.isoiic ri>. «iiii ami (illt-ii

out with calcilr. Tlic iiiitii' iic- :ilHiiit s iiiil«'< ^oiif liwcsi ..t Uitlfoiil Miilr.,

ami rotincct!* with the main roa>l \>y a waKim Hack ^oim' I milf- in Icimth.

Lilt (i —This pro|HM-ty has l>««ii surface ;)ro,s|H'ctcil l>y vaii'Mis intsoiis

ill the past. In i'.lKt, Mr. S i Ii-^m
. of Sydcniuiin. ol.tairi.'l a Ica-c from llii'

owiKMs Mcssi V Connors an. Dilcy, of Hi-.lfonl iumI • fiiincnccil miniiiK

with six iiK'ii.

W'luMi vi.sitcd, till- pro|M'rt\- \\»-i iM-ing |.ro»|M'ct('d, and several proniisinu

shows of iiiica had Ih'<'i nnciivcrcd. Tlio mica isadark. wine-siiiilHM- of fair

<|ualily and inedium ^i/.c. It oci-iirs in pockets and fis-iires aloiiu the con-

tacts of pyro>i4>nitJ- 'lvk< ::.l spurs with red s:riiiiite-(jnei>». 'I'hc«e pyro\en-

iti> Ix'lts var\ from a tew im !;i'^ to l"> feci ii. '.vidtli and are to In- met wi h
oviM' almost the wlioie propi 1 1

<
'.liiiie is relativiy alisi-nt . the mica oc-

curring associated with whiti' :ii 'I iei'iiiii>o-cd ><-a|H.lite,

There are numerous s{irl.ii"' Ml Ted over the de|Misit, the (|ee|H'-t

iH'iiiK ilowii lit feet. Jinkiiii; tr.ue smiace iidii-itiotis. ilie pro|M'rty would
ap|iour to Ih' a promising on<>, tho.iih the mica is not of vciv hit;)) grade,

("oiicesssioii IX, I,ot 7 !•;.}. .\iitoiiie mine. This mine lies a few huiid!" i

yards from the southeast shore of the westerly arm if Hig Devil laki-, .11 !

•_'."i miles from Sydenliain. It is owned l>y Mes-rs. Kent Bros. :u.' .-
: :•-.,

and was first worked in 1S!»."». Iiy Mr. T. Taiigart. for a few -r^'lr vii'n

three men. Messrs. Webster and .lones suli>vi|ueiitiy mined iiitt . ii i

>

for a few years, after which Mr. l^ewis carried out ;i vw wecK
ItNMi and liMIT. Kent Bros, tiad half a dozen men etnployei! on 1

,•.

and iMiardiiig-hoiise, derricks, etc., were erected, Mr. \\ .lone'- - '. v

done a little work, in I'.KH). .\ pit •;.") feet deep |ia> l>eeii ..|>««iu-d. ...1

feet long and '20 feet wide. The main portion of the o|KMiiiig is ahont \-.

deep, and from this point a drift has Ih-cii run fiom the sourhcast md and
carried 2'> feet to .\.W. The mica is a light -coloureil amU'i and occurs in

crystals of small size scattered through white caicile as vein-matter in a

fi.ssuro in normal pymxenite. The lead has an average width of I' (i'.and

strikes .\.\V. and S.K. with a dipot t'r to S.W. 'I he mica was trinimecl on the

property and traiispiu'ted 'ly Ixmt across ||,(. l.,ke, whence it was hauled t.i

W'estport.

Concession XI, I^.t !((.— l5elongs to Mr. \V. I'ooie. of Freelatid. .Seven:'

parties have carried on woik on the |>ri(|ierty during the past twenty year.-,

iN
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Imt always „„ a s.nall s,,.!... Tl... last ..poratur was Mr. S. (),.,.,•, uf rVrth
H.m.l. wl>u has a loas,. nt tl„. nun... an.l inino.l int.Mmittontly .lurins I!»l(».

Tl... ,l,.,..,sit is .,f an i.r,.Knlar lissur,. an.l p,„.kotv „af„r.>. an.l ..arr.Vs
sn.all .Tystals ,.( a hanl an.l l.rittl,. uu, . ass.„.iat...| will. uhit,. ..,ars,.lv
.•rysta In... .al...!... n. ul..,-!. .„.,...r la.'K.. .|uantitu.s „f inn-Uuiiiv TI... n.i.-a
.•n-sfals ar.. always ..I sn.ail .-.i/,.. s..I.l„„. ..x,......lin. '.V a,..-..ss, a.-.. ..f a
'""'''"^'.' ' '"•• "'"' '"•'• ^""'""1 '•> i'-"". Small s,,,.ts a.Mi filn.s .,f ,.itl„.r
s|K...|.lant,. ..r n.ajrn.'tit.. ..,•,,.,• 1h.| w..,.,. tl„. lan.ina-. X,. p|,.,sphato is p,v-,.,.,
.... tl... v..,n. whi,.|. pnrsn..s an i.-...«ula.- nmvso in an ..xt.vn,..|v l.a.-.l an.l
;;;|"'pa.'> i.an.1,.,1 ....k ...m,p.,s,..i (.„ ,1,,. ,„„,, ,,,,, „f ,,,,,,„.„„ ;,„,,
I lie .lyko has a ^..-y t •„«•» .•.,!.„„• a.i.l cuts a ...unt, v .,f ...vstallin,' lin...-
.•t..i.(..

1 1... wh..l.. soiK's is ,..vt....siv..ly int.'u,l,.,| l.y Jat,.,-. s.'oy.Ki-anit.. v.-ins.

TI....-1. is „nly ..no pit, whi.-h r.-a<.h..s a .l..pth ..f 20 f,,.t a...l .lis.-l., „the su.fa.... a ..am.w loa.l whi,.h .lips .api.liy a..,l assu.M..s an aln..,st l,.„-iz..ntal
p..s.t,.,n jn tl„. I..,t,.„u ,.f tho ..pcnin^r. Tl... mi.-a .Tyslals a.v .•o.,.a.-kal.lo f.w
thou- l.,jihlypr,f,.,.t ..loavas.. an.l .•.ystal .mtlin.., tl„. she^s. alth.,uj:l. .,f s.uall
s.«..,v.,..,linK ruts U- ;i.,.i,- ,.xtr...n.. l,„nlofs. M.,nlo,-sf,u.tu.-e is als„ n..t
""• ""•'" ^" l"iil<lii.Ks „i- ina.'hincy .-xist .,n tl... p.-,.poity.

U>i27~-\Munirs t., Mr. W. J. \\VI,.<t,.r. ..f I.:,ln..,nt.>n. Tl,'.. pn.p,.,., v was
w.;.-k...l ,n IIKK) hy Mr. T. TaKsa-t, a.,.l a«ai,.. in KHW. i.v .Mr I) Hipjov .,f
\\rstp.„-t. Only a f.-w w,...ks' work was ..arr.V.l .,ut. n,„stlv .,f a p.-..sp..,Vin.r
:'•'""''• "'"' " '•' "'"''"'•^'

' »'"'« "" ""<"' was shipp,..|. th.,uKl, sov..ral ..-..n.is-
mft ...itcr..ps w..ro locate.! an.l f..ll..wo.l t.. a .loi.tl. .,f a fow tVot.

(..,.. .ssi.m Xlir. L„t 4 K. i.^Kn..wn as tho St.mess n.ino. an.l W.-n^s t..
M...s.<rs. J. ..1. N..n..ss an.l KVnt M.„s.. „( IV.-th I{.,a.l an.l Ki„j;si.,„. Tho
l.r..IK>.ty was first w..rk...l in ,1... .evonti,.s l.y .M... St.u.oss. wh„ n.ino.l f.,r
phosphato. I.,ftoon yoars a^.,. tho pr...s..nt ..wnors ....n.n.on.-o.l t., extract
......a. a.,.1 .•..nt„ua..l st..a,lily f..r sovon y.-a.-s with a f.,rco ..f two..tv-fivo n.on
11.0 nuno has la.n i.llo f.,r tho past ..i^ht y..a,-s, l.ut thoro is .souk- pn,sp,.ct .,f
..po.-atK.ns U-ing .-o.su.no.l in tho noar futu.-o, sl...„l,l prices k..op up \V.„-k
was ..amo.! ..„t in an inclino.l shaft, lot) f,.,.t .l..op. a.,.1 fla.t..ninf; fr.uu -f'° at
tho surfa.... t., -.'(F at l...tt..n,, tho avo.'ago iK.i.,^ al...ut :iO° n..,-th. This shaft
...• st.,|K., is 1.-, foot wi.l.. a.,,1 -.in f..,.t hiKh. an.l f,.ll..ws a vei., .,f n,i,.a a.s.s..-
.•.ao.l with .s.,mo phosphate an.l pinkish .•..a,-.s..-s,-ai„o,l ..alcito. tho avoraRo
w..!t

h
l.o,„,r al,out 1(. foot. Tho .loposit is of ,1,0 ..ontact cla.ss. an.l ....curs

"" 'I..- ha..K,nK-wall ..f a lisht ..-oyish pyn.x..,.ito capp...l I.v ,-o.l g.-anitic
K.K'.ss, tho .hroction lK.infr S.K. an.l S.W.

Tho n,i,.a is an o.x,.oll..„t li^ht silvo.-a.„l.or. the crvstals, which a,v
"f ...O.I.U.,, s.zo, ,.c..ur,ing s.^attoi-,-.! tln'oufth tho cahit. voin-n,at.or Tho
«.!'<.'" ..f Iho pit is ..ai.l t.. still oxhil.it K,....l sl,..winKs of ,,,1,,, wl,i,.h is
howovor, ..f .'athor a cn,sl,...l nature. A pn..luction of al...ut twenty l.arrels
..f .•..u.irl,-.-..l,lK..l n,i,.a p.., w..ok was averag.'.l when tho .nine was in full
w.irkinj; or. lor.

I. 1
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The \v<»rkiiiKs lie a few liuiidred yards fiviiu liiick lake, and iiUmt 10

inilefi northeast of Sulenhain, a wapon-road of 2 miles conneeting the mine
with the Sydeidiain-Xewlioro road.

The wurkiiifrs wei-e ventilated l>y sloping, air-tifiht pentices. 20 feet in

length. in steps down the eentre of the shaft. and along the top of which the
man-way was placed, with the skip-roail In the htwer compartment. .\ large

camp including hoarding-hou.se. mica-sheds, and hoi.st-house with hoiler.

exists on the property. The mica. rock. etc.. were raised in small cars running
on a skip-way to a wooden stage erected at the mouth of the ()it. The rock
was tipped onto the dumj) off the stage, and the cars containing mica were
run hack im a higher inclined line into the mica-sheds heside the hoist-hou.se.

Lot (i. -Belongs to Mr. J. SmMlie. of Kingston, who worked in 1S<)<.I-1<»(M)

with eight men. Various lessees have carried out intermittent o|K':ations

since, and Mes.srs. H.andC.CamplK-ll.of Perth Hoad. are at present prosiK'cting

and working the old dumps. The proiH'i-ty adjoins the Stoncss mine to

the noi1h. and presents similar geological features. A large body of white
calcite Ix'lween pyroxenite walls carries mica in small cry.stals along the
contact, and a few .scattered crystals al.so occur in the mafS of the calcite.

The mica is of poor quality, being much spoilt by inclu?ions of calcite

in the crystals ami JK'tween the lamina\ a large ix'rcentage being valueless
on this account.

The veins strike X.W. and S.K.. and arc of irregular width. The
lead exp().se(l in the main pit. whicli is 2.") feet dee]), has a widtii of l."> feet at

the iS.K. end of the opening, and narrows to a few iiiclus at the .\.\V. end.

A drift has U-en run from the bottom of the openuig in a southeasterly
diivction, and a shaft sunk farther along the lead to pick up the drift. There
are a number of minor surface pits, none of which, however, give indications
of a very extensive deposit.

Tinrush ip nf (hn.

Conces.sion V, Lot 2.—This mhu' wasfir-i worked l)y Mes,-rs. Wilson and
McMartin, of Perth. f(n- pho.sphate. .some twenty years ago. In I'.Kt."), the
Cieneral l';iec(ric Co. purchased the property, and worked intermittently
for a .vear. No further work luis Ix-en done. The mica is a very dark variet v
and the crystals are much cru^hed and twisted, a large ])ercentage U'ing use-
less. Large bodie.-. of red. compact phosphate accompany the mica and have
biHMi mined by means of oiK'n-cuts and drifts run into the side of a .steep

ridge of dark gneiss with intercalated limestone bands, the whole cut

by a system of <!ark-colouird ])yroxenite dykes. The adjoining lots along
the siMue ridge h'lve IxH'n worked by the various .iwtu'rs on a small scale for

phosphate, and the general geological conditions are similar to the above.

Concession VII, Lots 2, .•J.-IVIongs to Dr. Tovel, of Sydeidiam, and was
first worked a number of years ago by .Mr. T. Cooke, of llarrowsmith, for
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(inlv (il

niicu a.i.l ph<.,s|)hat.-. Tl.c ow.HT ram.Ml ..ut a feu weeks' w,„k f.,i- mica
111 l!M).-,,an.l no funlu.r tuhuna lias taken plaee, A fair aniomit of n.lcii i.
repoHe.l t(. have U'en extiarted from the w..rkin>rs. «hieh consist .

small surface ].its. andiie 1^ miles to the east of (Vow l,iike I'. ().

foncession VIII. Lots 1. 2. ,1-^This |,ro,H.,-ty UJon^s to Mr. James
.Mchwen. of Holmsl.roke. who i-eports yoo,| indications „f ,„ica on l(,nU
whn'h have U'en worked on concessi(,n IV. lot 2 E \ m| the townsjin, ,,/
South Sherhrooke. and which also traverse the above an'a Th.' de|„,.it Utx
not In-en exploited up to the prex'nl

Toiriislii/) „f I'liitliiml.

Concession X. Lot
1 K. J.- This property is owned l.y Mr. .1. Hedn,o„,|

ot lloiletord. .\ tew surla<>e pits were o|K-ned in HNIII l,v M.'.ssrs Reamer
and Soiliday. of Sydenham, l.ut operations w.-re soon .•d.andoned.

The mica is similar to that on t!ie IJichar.lson propeit v. .\ small -ieposit
ot amU.r mica occurs on the north end of the h,t. and has U-en w.,rke.| on a
small scale. A dyke of red-ix'^nnitite has also U'vn „|K.ned up close to the
road, and .several tons of jjood (piality feldsjiar <-xtracted.

I.«'t I W. \. Mr. C. Smythe. of KiuKston. carried out sonw work on
tins p,„,K.r.y thirty yeai> afro and seemed a .|uantitv of ,„ica which found
use u, the .stov.. imiu.stry. In KHIO. Messrs. Freeman Mros.. of Hartin-ton
o|«.n<-,i up a tew -urface pits. .\„ further work has JK-en un.lertake.r i.ut

V"'.'
';'•' '•'"'"" <"• '""' » <''" •""" '"P'sr.-.l in turnin- the .lumps

'liinnjr the sunmier of li»I(). an.l it is imderstood that a .,uantitv of small
out frood quality mica was ri'covered.

Th.. larj-est pit i.s t.-, f,,., ,1,,.,, ,„„| ,,,„ , „ „|^.„,,,, ,. ^,. ,^ ,|i,,.„„,,. ,,,. ,.„
l<-<'t "I. a :..ad strikinj; \.V.. and S.W. with a <lip of S.-,° S !: the avera-.-
wnlth lKMn;r I f.-et. The mi.-a. which is a yellowish ati.l hriltl.- varietv and
rather inchned to nM.oM-structure. occurs o.i a contact lK-twe...iarev pvroxen-
ite and -ranite. wit h .alcite and a little phosphate as vein-hili.,..-

I.AN'.MtK coixrv.

'riiinisli:/, „f Xnrlll HKif/iss.

Concession \ . |,„ .{. An old phosphate properl v uliiri, was worked for
inicam 1V».{ l.y .Messr- Levetl and Davis with ..even men. ami .sul.s.-,|uentlv l,v
vurn.us parties f.„. short j^Miods Hie l>,,minion Improvement and I)..velop-
Mient Co. .-iciuiivd the nunc i„ I'HI.V and had six men at work for a fe«
weeks m the jatfr part of l!M»i(. I„it r.-.suhs do not apfx-ar to have l«.e,; ^,.rv
sati.stactory. Tin mica i- a .Jark-amJK.r ami nuich crii.shed. m-currmE «ith a
little phosphate .•,Md..ilcit, on parall.^l veins, havin- a diic'tion of norlhwesi

'{H
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iind simtlicast, jiml situated ahoiit l(M( yanln fnnii the sliorc of Hi}; Hidcau
lak"'. The workings arc not extensive, the h»r>;e«t |iil lieiii); .)() feet tleep.

I.i)t t Atiother oid i)hos|)liate pr(i]X'rty which has U'en exploited for

iiiiru. It wits hist worked in 1!M)1 In- Messrs. Watts and \ol)ie,of Perth, under
|ea»> from Mr. J. Ui'srers, to who*' e.stale the mine now Ix-ionjjs. The work-
iii«f .ire sitiiat* d u\<< < Ul feet from the north siiore of Mi;; Hideau lake, and
i'onit|i«t III Miiiii> Inill-do/.en narrow pit.-' exeavated on parallel leads of ver,v

/|«/^)»-»fn)»'r niira. hiivint a dirifiioii of northwest and .-'oiitheasf , and some
in Id I'l fl'O iipilii

I'lii dd (K'St of llii'Sf pits is ilowM 70 f'ct. tiie remainder lieinj: oidv

-liMJlnw (ipeiiinj;s. and tlii' avera<^' width not exreeiling .j feet

l)ark finei.ss separates the veins which are ajiparently associatccl witii

narrow i«|Hirs of pyroxenitc. tiie width of which is seldom more than A fei t.

To the north of these workinjis, a lar;;er pit has iH'cn o|M'ncd on a vein of pink
calcite, |)liosphatc, and dark brittle mica. I'his lead has a strike of ia>t and
west, dips .{(1° north, and lias liecn worked foi- a leiiiilh of L'.") feet and lo a

similar depth.

Xo i)uildin<:s exist on tlie pio|H'rty. and no machinery was imt eniplovcd.

!,ot S. This pro|)erty is ownei' hy tlie H(i<:ei>. estate, anil was worked
in 1!M)7 l).\- Mr. .). Holers for four inoiith.-. \o more recent work lias lieeii

carried out A nunil>er of shallow pits have liccii opened on pockets and leads

of silver-aniU-r mica "•curling; vri''li larjre liodii- of |)ink cahlte in a contact

zone lietween ])yro\enitc and ^nei.-s.

The dee|H'st pit i> .">(» tVct down. .'> feet wide, and lia-^ lieeii ex'-avateil.

o|)en-work. for ;i ilistance oi 70 feet aloii<;- a north and soiitii veil, liavitij; a

dip of 70° W. A' the south I'ltd of the pit a timUered shaft .">
, I fee' has tiecn

built III as a haulajje-way. Stiills have lieen inserted sinne 2.'> t«
»•' ilown. ii|)(,n

which a stat'inu has U'en erected, and the mica extracted by nM-mj* of sloping

aloii}!; the vein. This lead has a direction of due north and soutli atid carries

a liglit«>r-colouied mica than that occiiriini; on the nther \iiiis.

JyOt it. Owned by the Dominion Iniprovcnient and DevelopHw^t < o..

represented by Mr. i;dwa"d Smith, of Fiescott. The tirst work cair.<»d out

for mici was (•inimenceii m |S!IS hy a s;, ndicate represented by .Mr .1 Uop'is.

of Perth, who mined intermittently for several years. In MMJl.tlii almve

Company acc);iirei| the |)ro|)«f' v •ind st;irteil operations in liMtl), w.<li Kalf a

dozen men. WUrk has been continued steadily ever since.

There are nine pit- \aiyiiij; I'roin 2."i to oil feci in depth, iiid opj-ncii .in

a i-tk-f of paraUel leads in a liizlit iireyish pyrLxenite cutliiii;- ustv jniei.-s,

Thest' leads ctirry [Mickels ,iid bunches of liuht. sil ver-anilier irrlca cry'tal*

accompanied by f/iiik «-mI« oc ^nd a little jrreen [)*.>isphate. Tlict occur a*

intcrsals of |.", to M* Uf-i ap:!it, have a strike of .\.W. and S.Iv .uid are

ai)pareiitly norniid to Mie directioti of iIh pyrovnite ilvke. whicti loHf»«s ji„.

S.\]. and S W. trend of iIm' mieiss, dippiiisr sim*' «iH- S.K. In mu- o4 the
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<-.iHt,-rly pits M larp. pork.-f of luMnafito was ..n-o,n,t..,v,l. ,|„. ,„. Livinu
imca crystals scatlcn-d tliioiiirh it.

The •'„.. IS ..,,„,p,H.,| with a I.-, H.P. vrtiral iK.iln-, st,.Mn.-l„.ist. an,l
<l.-.lls ,,„„,. „f uh.,.h w..,r in ,.,H-n,ti..,. wh,.,. tl». p,o,,..,tv was visit.-.l
h(.rs<.-,l,.mcks ai.,1 .loul.l.-han.lc.i l,ainin.>r .Irillinj; Ih-I,,^' •inpl.'.v.-.l

''"\*', •^•'••i"'"l'^"'Wli ">i'-: posit, lot!., ,..,nn.ssi„n V. („wns|,i|, „| S.vih Uiinv<.
<H,t

.
.how>„«-^s^.,„ .,f parall,.! ,,yr.,x..ni.,. .lyk,.> , I>, witi, >ni.-a l..u.ls (,n): «„. gnriss.'

h't 10. Tl.is pro,K>rty iK-l.-nss t„ Mr. .1. Mal.oii, of Hi.jcau IVrrv an,l
l^'s ahout a fo„rth of a .nik- u, the west of Mr. S.niti.'s mine on "lot <»

'.^•.nerly an ol.I phosphate pr(«h.fer. the mine h.v i.lle until liKIS wlien the
M«-H.M,t owner .onirne,,,,.! *,„.k with three nu-n. and has .ontinu.",! inter-
mittently up to th,. pre.s^-n, ti.ne. Th.. pr..sent wcrkinss lie u few hun.h'e.l
feet southwest of tl ,| fj.osphate p„s. on a sn.all sullv whieh has Ix-en
worn out l.y water along u line of fx.ekets „. a .lark frm-:, p\To.xenit.>. Th.w,.
p<K-kets or eh.innev. ..onnert horizontally l,v narrow fissures an.l are fille.l
out with larjre l.o,lu.s of pink eah.ite „, whirh the n.iea crystals are ,lis-
semmate.l. TIk- latt.-r an- of fi„,. ,,ualitv. .lark tnottle.l-anilK-r in colour
a... of rather small si.e, th,. averap. U-n,, 2" X r. .V depth of .some
ii) .-et h.is been ivache.l in a small shaft sunk ,. -he largest of the pock.-ts
and .S..V. >.d smaller o|,eninfrs have In-.-n m»<le al<*j. the line of lead Th.'
direction ot the chain of pockets is W. I.-,°S..and ind,c^.,o„s tend to show the
existence of ...nidar cavities to a .-onsidcraMe ,i.pth. The fact that water
neve., ac.u.nulates in the workin^r., !,„, sinks a«av at once, is a very favour-
;' "«"• -^ ''"'•' P'"'-<PI'="<' :«<-,-ompa,u<-s th.. mi.a. Th.' pr.>s,.nt\,,M<rator
has tak..n out nn.a to the valu.. of Simt in th- ..pa.-e of a few months, and
^'' '' " '"' ""^' "'=" ''" """«" «-'"l'l "'imy more ..xt.-n..,ve dev..lopn>ent
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Tlic iiiicii is siiinll, l)ut tlic crystals iiic very firm and solid and yield jjood

cuts to the edges, little waste occiirrinii.

There is no maciiinery in use and no l)iiildin>!;s exist, hoistinp; lK>inj( done
hy means of a Imcket and hand winch.

Lot II. -Hlackhall mine. This mine was first worked hy Mr. John
Blackliall. of I'erth. in ISOS, for a few months. In 1S<)<). Mr. .J. Steven.son. of

Toronto. ac<|uired the |)ro|)erty. and worked for one summer with u force of

eijlht men. .Mr. Hlackhall repurcha.sed the mininj; rijihts later, and is the
present ownei. Xo further work has U-en undertaken, however, and tin-

deposit is reported to have Ix-en worked out. There is ordy one pit of anv
size on the ])roiH'ity. This is about ;}(» feet deej). and 20 X20 feet acro.ss, ami
has yielded a small amount of dark mica and a little phosphate.

.\ few small pits also <"xist on the east end of the prop<'rIy. The.se were
opened for phosphate, and disclose small leads carryinfj a lifiht-coloured mica
which does not, howe\cr. occur in sufficient (juantity to warrant miniri};

o|x»rations iK'inn undertaken.

Lot 12. -IV'Ionjrs to .Messrs. Wilson and Creene, of .Montreal. .Mr. Smith
worked for a few weeks in l!t(12 undei' lea.se. and .some excellent mica was
secmrd from a pocket. .\o further work has Ix'en carried out.

liOt V.i 1;.^.—Silver (iueen mine. The first exploitation of this proiwrty
for mica took i)lace in liMK}. when .Mr. H. .McComu'll. of Ottawa, carried out a
few months' work with a small force of men. Two years lat< r the mine |)as.s«'(l

into the hands of the Dominion Improvement & Development Co., who
leased to .Mr. ('. lOllsner, the latter mining hoth mica and phosi)hate for a year
under royalty. The Company then continued ojx'rations until a dispute as
to ownership put an end to mining in lOOd. The case wjis finally settled

towards the latter part of 1910 in favour of the defendants, who ])ropose to
resume work at an early date.

The mine is essentially a phosphate producer, and has yielded large

quantities of high-grade apatite Ixith of the compact ma.ssive and sugar
variety. The mica i.s a light silver-amJK'r of excellent (piality, and a high
IH'rcentage consists of large-sized crystals. Several tons of both mica and
pho^phate have lieen tied on the mine during the last year owing to
legal difficulties.

The deposit, which occurs along the contact of a pyroxenite dvke with
gneiss and crystalline limestone and has a direction of .\. :J0° ]]. with a dip
to .N'.VV., has iK'en mined by means of thre<' pits, tlic chief of which lies on the
side of a .imall ridge of gneiss ri.sing .some .V) feet abovi' the neighlxiuring

crystalline limestone zone. This pit has i)een sunk vertically for .io feet, from
which point an in<'lined stoix- Inis been carried a further (»."» feet to .\.\V.,

drifts Ix'ing run along the deposit in a northeasterly direction. Tiie total

length of the excavation is about (JO feet. \t the north end a f X .') ft.

timlM'red collai Inu. Im'cii built in. througii whi<-h |)as.-; the pijM's for diilling

and pumping, and thnnigh which hdistiTitr is <'airied out. When visited, the
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itrmitul ill the iicijrlilnnirluHMl of this shaft was startiii}- to sink, and was in a
hijtlily (hmticrous (•(UKhlion. I'iilar.-< of roclv have bi-cii Icfi at inlorvals on
the ftopt' ami scivc to MippMrl the roof. The mica and phosphatr occur in

lar)ji' jxxkcty masses ah)nji liic contact, whicli cMonds a considcralilc dis-

tance and the occurrence .somewiiat rcsendiles ihe Hhicklinrn mine in

Templeioii towaship. (^ue.. tiiouv;ii on a smaller scale.

Much of thi- mica is crushed and twisted, as is often the ca.se in .shallow

workiiifrs wh<-re l:n>'e <|uantities of phospiuite are pi-e.seni, liut experience
shows that with depth this crushing of the mica lends to di.sap|K'ar, thecry.sfals

U'coniinft more fiini aiicl solid.

.\n inlerestin^r feature is the occurrence on crevices in tlie suj:ar-i)hosphate
of sheets of wliile hornhlende-asliestos or "mountain-leather." I,on>,' pris-

matic crystal.- of dark-j;recn actinolite |M>netratin)r pink calcite were found
on the (himp. and small (piaiitities of scapolite were noticed. The pyroxenile
varies from a dark-jrreen to a li^dit-<;rey rock, the pyroxene often possessinji

hi<:ldy-(levi'lo|H>d cle-iva^ii' in three directions. The crystalline limestone
adjacent to the contact with the pyroxenite dyke is remarkable both on
account of its colour, which is a liuhf blue, and for its pro|H'rf y of lilH'ratinu

•sulphuretted hydro^'en in co!isi<leral)le (|iumtities when crushed oi struck
with the hammer. The rock also contains a larjte anioutit of phlonopite in

minute crystals, as well as pyiites, diopside. y:aniet. tremolite, ,ind j;rapl>ite.

The mine is e(iui])ped witii a boardinHi'nise for twenty men, li ler-

house with !."> II. P. vertical Iniiler, steam-hoist, pump, .and three drills.

Wooden buckets are ummI for raisiiifi the rock, etc., and slide on a wooden
skip-way inclined at varyin<i anjrles at the dilVerei,t depths.

Lot i;{ \. W.
.J.
—Known as the IJaby mine, and (»wned by the Kinjrston

Feldspar Miniufj Co. Formerly a i)hosphate producer, a lease of the pro|H'rty
wa.- seciu'cd in 1,V.« by the Lake (iirard Mica System Iron, the owner. Mr. \V

\. Allan, of Ottawa, ('onsiderai)le work was carried out ar.il a pit was simk
to a depth of nearly KM) fee,. In 1!M«. Mr. T ,T. Smith, of Micaville, secured
an option on the pro|H'rty, evi-ntually 1 ransfcrrintr to the present owners,
who have worked intermittently duriiifr the lasi six years. M the jm'.scnt

time only surface work is bein;: done, several small pits havinf; U'en o]M>ned
oil VI, 111. 11- parts of the projKMty, without, however, discoverinjr any extensive
deposits of mica.

Tlie colour of the mineral varies on the dilTerent leads from a first-class,

lifiht. Sliver-amber to a dark variety of inferior <|uality. The crystals are of
medium size and are associated with buni'lies of both p-een and red phosphate
occurring on fissmcs mid pockeis in a li«rht-coloured pyroxenite dyke cnttiiif:

normal frneiss.

The old workinjis. from which a very larjie anatunt of mati rial was
extracted (as is evidenci'd by the size of the <hinips) are situateil on the soulh-
west part of the lot and on aji inclined lead widei.inji from ."> feet at the surface
to over L'(» feet at the bottom of the main pit. This |)it has the form of a
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narniw trench .Mt feet limjt. with a widrr !(|inft-liki> ii|N'niiiK "t tin- north <'iiil.

ildistinK wiis ilonc \>y iiM'tiiiM of an inclint'il cabli-hoiM ami iron l)urk('tr<

niiiiiin^ on wootlcn Hkiiln.

WhiMi visited, )iro.«|N>ctinf; work wan Ikmiik I'ojMhictcil—with five ini'ii on

the northern part of the j>ro|H'rty, where pits were lieinjj sunk on small leails

of mica ami pink calcite in the side of a h»w ri<!j;e r)f jtneiss cut liy pyroxenite

spurn. Thedee|M'st of these pits is .'>() feel down and na-asures SXXfeet. The
lM>ttom siiowcd a small lead of rather crushi d mica crystals ami a little

phosphate. Some small priis|)ect pits have Ih-cii o|H'ned a few hundred
yards soulh of ihe.se working'' on a well-defined lead of sinall-si/ed dark mica

crystals disseminated tliroii;;h a lar>r<' iMtdy of pink calcite and associated

with white and yellow scapolite. Thi'i lead strikes K. and \\. and is aliout I

feet wide at the surface. Ix'inj;, however, jiockety and mirrowinc in depth.

Indications were not satisfactory at this point, and work was aliandoned

after a few weeks.

Iies.ser leads of mica may exist ,iii the pro|M'rty, hut it would .seem that

the main dejHisit has already Ix'en exploited in the orijjinal working'*.

Concession V, lot 1(1. Donnelly mine- This ))roperty. like the major

lUinilx'r of present mica producers in the district, was oixMied ahout thirl y-

five years a>;o for phosph:ite. .\fter lieinj; closed down for many yi-ars, the

miiu> was leased in JiMtl. hy .Messrs. (lemmell and Thompson, of I'erth, who
commenced to work (nr niica with (i\'e men. <)|M'rat ions were continued for

ei^ht months, and alxiiit ten tons of rouuh mica mined. Sul>se(|uently mining

was nsumeil l»y .Messrs. .McCoiiiull, (iemmell. and l''-wen.and in !!»()."> Messrs.

Thom|)son and .Xoonaii worked a few months. Since this time the mine has

lM>en idle.

The workiiifis are located ahout 9 miles south of I'erth.

The deposit is a typical contact lictween a dark compact i)yroxenite on

the S.K. and normal fji^'iss on 'he S.W., the direction Ix'injr almost tliie N'.W.

and S.IO. The vein-iuatter is principally pink calcite in which the mica

crystals, associated with hunches of phosphate, occur einlx-dded. The mica

crystals are of more than usual size and of excellent quality and colour. The
lead at the surface was only a fi-w inches wide iit develo|M>d into a iiody

over S feet across at the hottoni of the main pit. Tiu' dip is alxait N(>° S.\'..

Si'veral pits have lieen oix'iied alonj: the vein, the dee|M'si liciiifj H.") feet down,

while the larjjest pit has a leiifrth of '.i') feet and i- (i feci wide. Towards the

south the lead apjK'ars to liraiich off into two |)oitioiis. The total lenj;t!:

of lead worked is ahout l.')(l feel . .\o iiiachiiiery has l)cen in use on the mine,

hoisting iM'infi l>y derrick and iiorsc-whim; tla ly huildiim is a small mica-

shed.

!/Ot •_'! .\. L Known as the .Mc.Xaliy mine, ami owned hy .Mrs. .Mc.Vally.

of Westport. This de|)osit was first worked many years ajro for mica to l)e

u.sed in .stoves. In IfMMt-l, Messrs. Mc.Vally Hros. re-oiM>ned the mine and

H
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worki'il for ^niiic iiumtli-, lakinu out a aijio iinnMiiit of iiiitu. Vo furtliiT

iiiininj; liiiH In-cm mult rtsikfii.

Two iiitK hiiM' Ih'cii .link on ;i \vcll-.|i-fiiii liii ciinvinjj iiiica, white
fiilciti', mill hirp- <nmiititi<< i.f py ili-< ami inaiiasifi'. TIh'm' iiiin-iiiinnalK

occur in Mich c|uiintify a.' to hjivc cohi|ilctcly .lt'coiii|Mi ••.! all •liiiii|>-in«tlt'r,

the mica :in<l rock U inir lilrachcil ami Uiirnt liv ilii- : hI nicil l>v thf
wcatliiTinK ol the Mil|>lii(lc><. 'riicsc <,.cur in Jartrc cotn|»arl mu.-sc;<, oftcti

carryiitK (jiM'thi'c in ilrii.<<'s.

The vein ;ii the surface Iwimi width of :ij feet . i.* a.-focialcil with a narrow
liyroxfiiitc ilykc. ami lia- n iliicctioii of due north aiid moiiiIi. Thi' rotifiiri

rook is a normal ilnrk ^.'iii-iss with a strike of W. ;«»« X.

The main pit has a depth of 7(t IV. and isiimU'nd for .'(» leet with a

.'iX'> ft. collar The only Imildiii^ i~a small shed contaii'inK a |>Mrtal>le Uiiler.

iiscil for piimpin;; pur|Hises, the p.t lieini; a Act oim- lloistiim was done liy

means of hor-e-whiln and Ituckets.

Lot _'!. Helonus lo Mr. H. Hyrnes, of j'rrth. a lew months' miniii<j

was carried out under royalty, in liHl7. Iiy .Me-- -. Wel.l, ami lionil«iu«h of

Cardinal, .1 <mall amount of mica I M'inj; secured. .\ teu ~ 11 i.ne pits have Immh
o|MTied aloim a contact iK-tween pyro\enite and rystallinc linn-tone, on
which ..ccur liy;ht-coloured mica crystals of .-.mall -ize. .\o phosphate was
noticed ami the occuiiem-e is of oidy limited extent.

I,e id. -This property, which is owm-cl l.y Mr. I'. Ilaii^ihan. •> Oarcy-
ville. wa.- worked for a few niontli in l!M)s, under royalty, l.y .Me.ssi> Wehl.
and KomUtiinh. Only surface work was done, none of the pits exceedin;,' !.'>

ft-e' in depth. The mica, a lij;ht-aml>er, occurs in crystals of medium size.

a.ssi»ciated with pink lalrile and jrreen phosphate, on a (i-sur,> deposit, in

normal |)vro\enite.

Concession \I. I,,,i 10. An ol.' phosphate pro|H'rty, i;nd known as the
Old .\nthony mine. The dumps lia\i' Ix-en succes>ively worked hy various
jiarties for mica, and in l!H)(i, .Messrs. Tiillyand Wilson, of Perth, secured a

lea.M' from the owners of tlie propi rty, .Nh'ssrs, Wilson and (ireeiie.of .Montreal,

and conducted six months" work, riiipioyint; an averauc ii:\\\fi of seven nu'li.

.Most of the work was carried out in the east end of an old phosphate pit.

and a fair (piantity of small-sized. siK r-amher mica was .secured.

Some of the old workinys reachen a dejith of over 100 fe<'t.l)Ut the last

operators sank no farther than tiO feet. .\o machinery was u.sed. ami no
more mininfi has heen iindi'rtaken ^illce the last-named parties ceased work.

The mica occurs on the contact of a narrow dyke of dark-f;reen pyroxenii'

havinj; a strike of X. ;{.')° K., with a red <rranite-jtnei.ss. This dyke has a

width at the west .'iidof the main pit of I feet, while at the east end it narrows
to a few inches. The i)it is 70 feet lonj;, iiml has Ik-cii sunk on an incline of
7.')° to thesceitheast, followinj;- the dip of the deposit.

To the northwest of the main pit are a niimher of smaller o|)eniniis sunk
on similar narrow leads of mica and phos])liate, occni-rini; in similar coiiiitrv
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^n(l liiivinji a like diioction and dip. A curious ft-atur. is tlic almost cutin'

absciu'c of calcitp as vciu-mattor, not a trace of this mineral Ikmur noticed

either in the vein or on the dumps. This is all the more ii'inarkiihle, since

at the Hanlon mine, only some few htmdred yards away, very larpe l)odies

of calcite accompany the mica.

Concessi(m VI. L')t 11.—Hanlon mine. This property, which was formerly

one of the princii)al producers in the di.strict, was oix-ned in the late nineties

by Webster & Co., of Ottawa. The t'ompany carried out considerable

underground work and took out large (pumtitio of mica, selling out in VMH
to the ( Jeneral Kiectric Co., of Schenectady, X. V.. to whom the preatei numlH-r

of the Webster Co.'s properties have iK'cn transferred.

Work was continued almost without intermission by the new owners

from 1901 until 1!M)!), when the mine shut down and has not since IxH'n re-

opened. The deposit hei-e is a typical contact, according to Dr. Klls,' and is

distinguished from the adjoining Old .\nthony mine by the lighter colour of

the pyroxenite,the alnmdance of calcite pivsent a.s vein-matter, and the given

colour of the phosphate. The leads in the latter mine would seem to Ix*

associated with p>Toxenite .stringers from the main body ex)>osed in the

Hanlon mine.

The mica is similar in character at both places, lx>ing here also of a medium
amlx-r shade and much inclined to riblxin-structure. The calcite varies in

colour from a white to cream, and finally to a l)lue shade, and is always

very coarsely-crystalline, yielding large cleavage rhomlK)hedrons. Small

crystals of p>Tites occur disseminated through it. The phosphate shows

a great range of colour, the prevailing shade being a light greenish-l)lue.

Most of the rock on the dumps proved to be a fine-grained pjToxenite of

medium colour, and -some mas.ses of dark-grej' feldspar-pvToxenite wen' also

noticed. N'o access could \te had to the workings, the pits l)eing full of

water to within a few feet of the surface.

The mine lies close to a large .swamp, and the infiltration of water has

alway.s l)een a source of trouble, pumping having to be carried on continu-

ously.

The deposit has a direction of northeast and southwest and has been

exploited by means of open slopes which were subsequently timlK-red over,

a shaft and haulage-way built, and drifts run along the deposit at various

levels.

1 e depth reached in the workings was 175 feet, the lead hiving l)een

stoped out for a distance of 200 feet at the bottom. The dip of the vein

and slope is 75° S.E., and the greatest width about 20 feel. A shaft-house,

open at the front, was built after the pit had l)een covered in, and a pnnip-

way, two skid-roads, and one lad.lerway constructed. The buckets used 111

' Bulletin on Mica, R. W. Ells, 1904, issued ..y the Ueologieal .Survey of Canada.
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PIATK XVI.

Main pit at Martha mine, lot 13, concession VI, township of North Bur)p>sg, Ont.
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lar^ic caiiip i'ihI iiisiallpd mjtcliiiit ry, including Imili'i^, pumps, imd a sicaiii-

lii)ist. all of wliicli exist at tlir picscnt time in a niiticil nmilitiiiii. The Mica
.Mamifactiiiin«,C<i. employed tlie Lake (iiiard Cinnpaiiy's inacliineiy.aiid uitli

an average force of a dozeti men took out aliout :{,") tons of touKli-colilied mica
in \'M)\. This, however, was the last attempt of the Company to work the
pro|H-rty. and in l'.M).">, Messrs. Sewell and Smith securec' a lease and worked
for a year with a small •iiuifi. No further work has l«'en undertaken. The
mine is very wet and constant pumping; has to Ih> ( ai ried out . renderin>; o|h ra-

tions lioth e.\p<'nsive and diflicidt. liesides the main pit which cros.ses this

and the ailjoininj; pioperty. a numlM'r of smaller openin;ts exist still farther
to the east.

The }teolof;y anil fieneral mode of occurrence of the mica resell. hies tliiit

descrilK'd at the Munslow mine.

("oiisiderahle scapolite was oli.served in one of the o]H'niiiirs. and tran>i-

tions of feldspar to scapolite were noted in .several instances. Brown titanite

crystals also occur disseminated thii»uv;h a feldspar-pyroxeni' rock ex|)osed

in the most .southeasterly pit. This rock has the ap|>earaiice of an ;iu<;ite-

syenite and was of a brownish colour.

Small veins of ^rey jfranite cut the deposit at various points.

Lot i:{ \V. i,.—Known as the .Munslow mine. This pro|Krtv adjtiins

the Martha mine, the pits of which mv situate<l upon a continuation of the
same vein as has heen worked here. Both these mines were orifrinallv

ojK'ned for jjhe'^phate. The .Munshtw mine was first ex))loited for mica iii

ISDl. by .Mr. .. J. Smith, of .Micaville. under lea.se, with half a do/.en men,
and oiM-rations have been conducted intermittently by him ever since. When
visited, a few men were enjrajied in turnin<: the old dumps and some fine hujie
mica was In-inj; recovered.

The mine is e(|uip]M>d with a plant coinprisini; a .'{(I U.V. Ixiiler, st<-am-
hoi.st, (h-ills, and two Worthitifrtoti jjumps, none of which have, however,
iK'eii in (>iK'ration for .some years. The main pit is 'JtHl feet lon>:, I.") to 20 feet

wide, and \.H) feet deep. The (lividin<r line In-tween the two ])ro|M'rties pa.sses

across this pit, the east half of which beloiifrs to the .Martha, and the west
half to the .Munslow mine. The mica (l<'posit is associated with a series of

narrow i)yroxenite bands ruttinji Kn<'i'*f'. and occurs both on the contacts
and on irre-iular fissures and pockets in the pyro.xenite it.self. The total

wi(hh of the pyro.xenite y.tmo is over KMt feet, and mica exists over almost
the whole of this strip. The jreneral strike of the leads is .\. 20" i;.. I>ut no
definite direction can I)p assifnied, as many of the veins ])ursue an erratic

course and are not infre(|uently cut off by horses of pyro.xenite and jrneiss.

These liorses, however, s<>I(lom ]K'rsist and the leads are usually found to
'make in' and continue either to one side or the other. The mica found on
the contact is said to be of a darker colour than that r iMTinj; on the fissures.

The latter is larfrc-si/ed and ranges from a dark-am to a lijihtish-brown.

the former shade obtaininj; in the calcite and the later in the phosphate.
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('.msi.lcnil)lc .|mii.litii-s ..f th.^ lati. minnal ..cciir. iind pink. rni.'-;r,..,i,„.,i

ralritc forms tlir l.ulk ..f the vcin-fillii,|U'. Tin- iiiiix- w,,s showing its (jivati-st
acfivity in 1!H17, when twenty mm were cmplovi'il. Consiilnal.N- icscivcs
of inicii an- reported to still exist in the Lottom of the main pit. The owners
of the mine are Messrs. S<'weii ami Smitli.of iVrthan.l .Mieaville res|HTtivelv.
The .lumps were l.oujjht in I'Md l.y the KuKcne Munsell .\Iiea Co.. who ha'd
a few men enwijied in reeoverinji waste mica durinn thi' summer of that year.

I.<)ts IS. Ml. Thes<. lots adjoin the Star Hill pro|K'rt v. and are owm-d
l.y Mr. M.Killeen. of .Stanleyville (iM.and Mr. A. J. Mathie.son. of Toronto.
(I!»J. .\ few surface o|H-nin>;s have U-en made on mica r.utcrops and some
p.o.l .|uality mica of liKJit silver-aml«'r colour is reported to have Inrn
extracte(l.

Promisinji mic.-i outcrops are also ri'porte.l on lots II, I."). Hi. and 17 of
thisran^'c. Lot I.') is owned l.y the (ieneral i:iectric Co., and lot II l.v Mr
H. Cordick. Sr.. of I'erth.

K<.ts 20, 21. Star Hill mine. This property is owned hv Messrs. Wilson
aiuKlreene.of .M..ntreal. an.l has iM'en worked l.va numln'r of dilferent parties
iiu'ludin- Mr. P. C. .Mcj'arland. of WVstport. Messrs. Clomow and {'owell"

t :.

jrfTmJ*
Vu:. 42. S,.,-tion through ,,,1,.,, ,i,.,,„.i, ,,1 Star Hill inin... I,>t •Jll. ronrcssi,,,, VI t.mn^liin

ol .N'orth Hiirjicss. (Int.
'

Kii. ttiiciss; 1' pyroxcnit,.: in. mica: ^. .-ici.l outer zones (SaulUindcrl ol pvroxcnit.. .ivkoscompos,.,! niiinilv ol hrown fi^Mspar.
'

'

<.f Ottawa, and the present ,.wners. In May l!l|(t. Messrs. Thomp.sori, Don-
nelly, ami (;emmcll. commenced operations, under lease, and had four men
employed when the mine was visite.l in SepteiidK-r. The property has heen
extensively pros|M'cted. openin-rs existing over a lar-re area. The mica oc-
curs on fissure-leads in a dark pyrox<>nite. the veins havliifr a di.ecti,.n of
east and west, averaging -2'. feet at the surface, and narrowing in depth.
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Mat^sivc jtn'cii pliiMiiluitc iirciitiipaiiic^ tlif iin \iiicli is a ratlicr cni^lii'il

silvcr-aiiilxT. 'I'lii' (ilil wipikiiius rcacli a ilt'ptli t>i .Vl fcrt.lmt tin- pit:* at pir-

sciit In-iiij: workcil do n"t cxcfcil 2.") fci-t. Tlicsc latter .ni' ^«itllatl>ll on lot L'(»

in close proximity to the old phosphate pits on lot "Jj. The jtyroxenite here

is of a iinirh li);liter colour ami the mica is of a correspoixiintily lighter sliade.

Here, too, the deposit seems to Im- inore of the pocket and fissure IS|ie. the

jjeneral trend Immiiji N'.ll. and S.W. with a dip to \.\\'. The main o|><'ninK

is an o|)<'ii-cut _'_' feet di'ep, and driven into the side of a small r'ulff' jutting'

out into Ulack lake. This cut was (i|«'iied on a lead of mica which widened

out at I'l feet to over ;{ feet, ami then suddeidy pinched out lioth at liottoni

and ends, Some of tin- leads carry pink calcite, while others show little si^n

of it. The mica occurs mostly on the hany:injj contact of pvroxeniie with

the country ^leiss, which is locally ;rarnetiferous.

The dyke-nuiss has iui<IerKoiie a considerable process of differentiation,

tuica crystals of lar>;e size Immus: (d)serve(l lyiiid in a matrix of >£rey feldspar

carrying scattered pyroxene crystals.

.\o machinery is employed on the mine and there are no niine-liuildin;;s,

the mica lM'in;i shipiM'd to the Domu'lly mine, where it is culleil.

Concession \T1, lot !l.—This is an old phosphate pro|M'rty ami was first

worked for mica in 1!K)4 hy .Mr. Kdward Smith, who emploved ten na'n until

the latter ])art of liHHi, since when tlii' mine has heen idle.

The mica varies from a very lifiht silver-ainlx'r to a l)rowiii>li-and«'r,

ai.d is of fair (|uality, thoujih somewhat crusheil and impaired Ky calcite in-

clusions between the lamime. The deposit is associated with a series of

narrow |)yroxenite dykes, li^dit in colour, and cutting: the ;;ranite-y:i>eiss in a

.\.A\'. and S.I']. direction at intervals of )."( to '.Hi feet.

The mica occurs with some phos|)hate and calcite on fissures in these

dykes, which iuive a slijiht dip S.W.

The main pit is !K) feet deej), (m feet loiiir, atui oidy ."> feet wide; while a

. '"'r of other o|K'ninjrs have U'cn carried down to depths of 10 ;uid .")(!

''o machinery has been in use on the mine, which is pioviiled with a

.itiiifl-house for twenty iTien, cullin^-sheds, and horse derricks and whims.

Lot 11.—Owned by Mr. Mcl.auriii. of Perth. .\ numl«'r of small pits

have been opened on this property :;t vaiious times by dilTerent operators,

but no miniiii; has been carried out durinji the ])ast ei^ht years. The main

])it is {.') feet loiiji', varies from 1 to 12 feet in width, and is about '.i'> feet deep.

It has iK-en o|K'iied on a mica lead haviiifr a strike of .\. 2(1° |].. and a dio of

S()° S.Iv, beiiiji apparently a contact deposit between pyroxeiiite on the

northwest and dark <riieiss to the southeast. The pyroxenite is a very

lifriit-coloured. fine-;;raine<l, and com|)act rock, and the lead carries only small

(|Uaiitities of calcite of a coar.se white type, associated with bmiches of

brownish |)liosphate.
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att.-r. Il„. wnlth of th.. v.-ins .s,..,,,in ,.x......,|s 10 f,.,.,. an.l tl... mi,.a ...•,.„,>
Loth on th.. .-onta.'ts ..f th.- pyr..x..nit,. spurs with th.. anns^ ami in fi^Mnrs
... th.. pyro.M.nit,. it.s..lf. Th,.,lyk.. nu-k is v..ry.lark in .-..lonr, an.l th.- .lun.p-
show p-..at .,uantiti.>s .)f l.la.k, twi.st.-.l. an.l cnish.'.l ini.a.

.\ pit t., tlu- s„„th .,f tl... ol.l workings, whi.h was ..(H-n.-.l I.v th.. (i..n,.ral
M.-..tn<. Co., ...xp„.s,.s a l.>.ht..r py-o.x,.nif.> cuttinj: Kn.'iss. lijrht-..;,lou...,l nm^a
an. ^'.-.'cn phosphat.' ......urrln^r al.m^' tl... .•onta..t. asso,.iat...! with a ImmIv ..f
pink .'alcit.'.

Tl... >l,-ik<. of th.. ..ontai.t is !•:. 20° X. with a slight .lip t.. .\ \\ i
,. •,

.lin-..ti..n n..i-n.al to that ..f the 1,-a.ls .-xposcl h. tl... ..1.1 phosphat.- pits.

C,.n...>.s.sio„ Vm. Lot I. -This, in ,.„„„„„„ with lots L'an.l li of tl... s.,,,,..

conc'ssion. .s an ..I.I ph..spl.at.. proiH.rty. ami was w.rk.'.l nianv v.-a.^s ap. I.v
tl... .Vnjilo-Cana.l.an l»h...sp|.at.. C... I„ [.(os, .Mr. I{. M..C..nn;.|i. of Ottawa
a<-.,iiii-..,l tl.(. n.n... an.l w..rk.-.l .l.i.ii.^r t".,. wii.t..r ..f l'.MH»-l() p,„,l,„.i„.,

.,'

.•<.ns..|..ral.lo an.o.int ..f n.i..a. Th.. n.ii... has Im...,. i.ll.- sine., \pril 1<»I() Thi.
pr...s..nt own..r..nipl,.y..,l as many as ;{:,„.„,. an.l ...,„ip|H.,l tl... pro,H...tv with a
la.-.. ..an.], an.l plant, in.-hi.linj; a l.(.il...-h..us.. with tw.. I.,.il,.rs (..,„. V.-rti.",!
ami ....<> horiz..ntal).st,.am-h..ist an.l pump. .•i.llinj;-sl,...ls. I..,a.<lin«-h..us,.s
..t...

Tl... mi,,,, is situat,.,! ah..ut 4 mil.-s .south of IVith, an.l a f..w h..n.lr..<l
yai-.ls f....!.. th.' shore ,.f Otty lak,..

-V swamp a.lj..ins the workings, ami it is umlerstoo.l that wat..r .liffi<-ulti..s
(ontnl.ut...l .„nsi.le..al.ly t,. the .l.,sinj; .lown of the min... The .leposit
aprK-urs t., IK' .,f the .-..nta-.t .-lass, a .lark py,.„.x.M.ite ..uttin^ ,h,,k |,ioti,e
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fiiioinM. l.ai'K*' iMiilit- nf pink cnlriti' iicriir mi ilii' jiiii'iidti, ainl rarrv. Iii>!>ii|iw

llli''n. niri^iilnnMf ii|paliti'. nl'lcu in wi'll-lniliiril riyliiU nl' hilar »i/.r.

Si-a|Hilitc i- riiliiiiiiiii :in<l liilli |(yiilr« ami Miaira.*itf aii' liirl Willi.

Tin- niiia i^ a nifiliiini -liM'i-aiiilM'i-, Imi the civ^tals nu- iiiiieli rni^licil. a

lai'jj'" |>i'ii|Hirtiiin I* iiiir ux'ti'!*-*. I.ari:i' (|iiaMliti<'« ul' lnnwii frhi-par i iir

ill the ilvkc ina^^'. tlir luck tiikinu un in xnnr |il:icc« the ap|N'ai'anri' ami
cliaiactn' nf an aiijjitf-»vi'iiiif. 'I'hr \\iiikiiia> cnii^i^i ul' tlircr main pit;*, the

larjjf^t lii'lnv; jiWl fcfi lun^, |."( feel widi-, ami Id iVii .|cr|i, iliis U-inu I'cn'.

fillril til tin- »iiit;ii'c with water. .V lioiini-di'iiirk i> cnvliil im iilhir <ii|i' ul

\\\\s uiH'ninc ah i ihicc ' nnvays run t'liiiii ii lu ihr diimp^'.

I.ut '_'. .\u uhl .\nuIu-( 'anailian phusphalc iiiiiir, ami aiiiniiril in ItNiT

liv Iv'iit Hrus.. Ill Kiii!;»tun. wlm h:i\c wuiki'il carh -iiiiiiiht "inrc lur riiira,

rmpluyin^ a ^niall ^aii:: uf .>unic liall-iluxrn iinn. ( >|M'ninu-' r\i>i un vaiiuiis

parts of tjic pru|K'rty, the lar)j:i'>t pit lieiim un the nurthwi'.st mil ul' thi' lui

iH'ai thf .-liurc III' .\liilii'W lakr. 'i'lii* u)«Miiiit! i> I'.'i I'fcl iln-p, till iVct luii'^,

anil J*> I'lM't wiilc, ami was the pit U'ln;: wurkcil at the tiiiir thf iiiiiii' wi^s

visiti'il. Till' mica at tliiss|M>t is a liilli silvcr-ainlH-r ami ucciirs in |Mickt'ly

I'a^hiun on iirciiiilar Icails in a lii.'lit-yr<'\- pyruvcnitc. aci'iiinpaiiicil liy whitisli

I'lu. i:i. S'ltioii tlirouirli niica ilipo-it. lol J. iDiirr^^iiiii \ IIF. timiL-liip of Xoiih
UiMiii-^-, I Int.

mi, iiiici--: 1', |iyii)xiiiitc; in, iiiira liml^ nirivinir apaiili !,i.

)

calcitc ami small i|iiaiititi<'s ul' plmsphati'. The ciystals arc ul' mciliiini to

small size ami arc cunsiilcraldy li;:htcr in cuiuur than thu>c IumihI mi the

uther end uf the !ut. The mica at the latter place uccms in small crystals on

a flat, pockety lead averajrilifl -i teet wide, iiiidiT a capping of dark jrix'iss.

Several small o|H'iiii.^'s ".xist on this lead, which has a jicneral strike of north-

west and .southeast and car'ies lar.re (|Uiintities uf scapulite and wilsuiiite,

the dyke-nick finally takin.s.' m the character of a scapolite-pyioxenite.
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Vo Mined..„.,.„„.,>• „ ,n ..... on fh.. ininr, „|.i..|. i, ,,,,.vi,l.,.| ,,„,, „ u„„,i,.,.
I..Mi«. rM|.,.l,|.. ol nr,„n,MM„latirm t«..„iy-tiv.- Ml. n.

'•'" '[ 'n.i, ..I.I AMul.,-r„„a.li,.M IM.... .1,. C.V |.r..|..r.v «„, w..rk..l

;: ;;,:r;";" ':;: ;-- ^"' » <•". ^.sr....n^..,i:. ....,:. ::;;';;!
.

l.H.M.> K..n. hr.„ ..I K.„^m..m. Numi..,...,. .,1,1 pi,. ..si„ .,„„..• ,.,. «m, v" M.-u.M ..,H.n,„K. lu.viMu I.."... .•M.,.va..-I ..,, ,Miall l..a.|. ..f , liuin-aniUT
'"""• "*-";•'•"<'• «"l' ••..MM.I..ial.l.. Ii..,..f |„„|, .„j,„,„„| „„,,,iv i, i|ia.'t

!-.•
... «..|,|. a.i.l hav.. IH...M .A,,l..i,...| l.v „...aMs .,r.l„.||..« piu an.! ,• •!...,

'

" "'" •">'^"''- "' •"'••" "••'• ^"i'l "• l'"v.. UvM .ak..n fn.M, ,1..,.. un.kn.u-'

aS-JP

I'lii. II. Silii'"" """""
" "'•i",r'- '"' •' --" i".. Mil. ,„«„-i,i,. .„ .v„„„

(Tl.. ifii.'i— : I', |iM
Hi.r){.'««. Uiit

m.<a ii^wH'iiit.Ml Willi l.iiii(.hi.s (iliipiHit,. (|,).
' "• '"•

!;"/''•' '"'"''

'"'T'
'" '" ''"•''•'^'^'•"' i' P'l'- Tl... r..,.k a,|ja....n. ,.. ,1,..

I.a.|.s ,.- a .•..a,>..|y-,ry.sfalliM.. .,„a.tz-.sy..Mit... ..anow l..„li,... „| pvn.M.Mi,.--paratm. ,1... v..in-filliM« fn.M. ,1... ,...n„„,v.,„,.k. Tl... w..,ki,.;; ar. n.,tmoH- than a fu 1.,m..1,-...| yanis .lis.ant .V.,n. .1... -, ,.p .„, ,|,.. ,„|jni„i„«

I...ts t .-,. a,„| (1. -Tl... pr..|H..ty ...M.p.i... „ ,|„.s,. |„,s i.. „„n...l l.v .M.-
\ . .. .M...I.a.-..M. ..f I>..,-,|.. I.,.s .-, aM.I r, w..,.. ..ri.inallv w,.,k...l f..r ph„.-
pl.at...,,, ,h. ...ghtics. l.y,|,.. .\ni:l, -CaMa.lia,. I'l,.,spl,a„. C... wl... .......t..,! an
«'xt..ns,v,. plan, a,„| ..x,,,,,.,,.,! h.,- ,,..,a..ti,i,..< ..f hijrl.-srra.l.. apatif m.I.-
-.u..n,!ys..lh„.,.,., ,., „on. 1'. Ma... . X,.,,,.,,,.,., „„ ..,i:, ..„ ,„ ,
I.Ut «.„k ... M..U- ..[..(.fly ,.„„fi,„.,| , , 1,„ ., ,.,„, „„. ,„„., „f ,,„ , i,„„„.,,i.,j,.,^.
a-ljoin.nK. TI... «.in,. i.s ,..s.s,.„,ially a pl...sp|,at.. pr...l,„-,.r. th.....^!. „f |.,.'..

ycais n.oic atfcn

in (•..nsir|(.ial)l.> .

as a l.y-pio.li.ct.

y..a>s n..,n.atf..nti„n has !«...„ ,li,-,.,.,n! ,„ ,| xt.ac,i„n ..f nii.a. whi..}. ...•••uis
'" ';•';':;"'••'•';''•• •l"anti,i,.s an.l is .,, i.i^h frra.l... ph.,sphat.. I.Nns pn.,l,„...,l
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Till* iiiiiic i^ i'i;iti|)|N'il with II •mall |iliiiit , Imt iiu rniii'liiiiii \ i< iit |ii'i'<rii'

lK>iiie iiMMJ, th<> niiiii* iM-int: ilrv iiinl littlf |iuiii|>iiiu ii'i|uii'fil. Ilni-iinu i>

(loni- with a litickct uml hor^c-whim. Tin- i|fi>|ic»t ui' the |>it« hi<' tin- uhl

lilliisiihatr \viilkiliK«, 'iiliu' of wliirli cMitiI |INI IriM ; they at)' nici«ll\ lnlitf

ii:iri<iw trriiclif!* i>\ruvat<"l iiii a wric" i>|' iimif or Iv^f jiarallfl fi»»iiff mIii".

'I'lif pit ill wliicli wttik i* at inr-ciit Iwina riitnliii'ti'il i- «iiiiic ,V( iVct c|rc|i,

ami ir< »<uiik on a Ifail liavitiu a liiri'ctinii nl !ii>rtliv\i'«t ami onilhra^l with

a I lip 111' '<•" ^^<)llthwl>t . 'I'Ih' piiiiripal vi'in-mattfi i- plm^'pliat'', l»>tli ma -ivi',

roiiipai't, ami •'liuaf, <hf liiira riv-tal- iii'iiiriini; finlH-cltliil in llii-. Cal'ili'

is ri'lalivi'ly I'i'airc, ami wIh'ii iiirt with !• Iim''v ri\«tallim' ami nl a pink

roliiiir.

The mica if< a lii>t-ila!'>. iiulil 'ilM'i-aiiilx'f ami "t u I •i/.i\ iiy-tals nvcr

'J fi'i't in iliaiiii'tcr U'iii^ not iiifi'<-i|ii)'iit.

Some 111 the IracU ii|Min wliirh <i|M'iiiim« lia\i' ii'iTnily Ihtii iit! ili" ran

Im- ti'ai'cil I'm' a ili>taii('i' ul' uvi'r '.'INI I'crt. 'I'ln- inira i- tiimiiiiil mi tlii' liiiiic

which i?" locaicil ti iiiili-' ^mith il' I'crtli.

< )lily a small fmcc nf men was riiipliiynl at tlic time the miiir was visitcil.

Iml it was iiiiilcistiHKl op timis wcic slmrtiy in Iw cmidiiclfil nii a lai;;ci

Hcalc,

Lot 7. IV'liiiiL's to Ml-. W . II. .\ilams. of Mica\illc, This was iiiic of the

. arlii'st mica mines to In- o|M'nc(| in the ilistiict . ami was o|>ei'ateil in IMI'J liy

Wehsti'l" iV Co.. limler lease from theowurrs. \aiious les-t .-s have wmked
liolh prior ami .siili.«ei|uent to this, Imt miii'n;: has always Ikcii cmiijiiiteil

on a small scale an<l only small <|n!intities of mica have U'cn laiseil. 'I'lie most

recent work was caiiieil out aliout tliii'e years ayo. .\iimiimis surface pit?-

exist on the pi'o|H'rIy. the ^irealest ileplh reached iieiiii; till liet.

TIk" mica, a liv'li' 'o medium ainlKT. is a-sociated with a little pink

caiciteaiid phosphate, and occurs on fissiircsand pockets in pyid\eiiile dyke-

ha\iii<:a direction of e ist and west on the noitliwest of th luoid-ilv and

cluiiiKinj: to nc,rthwe>t and smitheast near the lake. (' • preponder-

ates on the latter veins. Iieinji relativi ly ali.-eiit oii Uiose \> e we-t. The

mica is very crushed at some points and splits leadilv in!" rilil«in-mica. The

country is a normal jrneiss on the west of tin propr . inid a crystalline liiiie-

stoii(> on the east.

Lot 2'y. and (' 'ession l.\. I.oi Jii The.~e Ic.s Im'Iouk to Mr. I'.

.Mcl'arlaml, of \Vest|)ort. who has woikici in an int-rmiticMit fashion during

the ))ast five years. It is understood that -onie i;ciiid mica has lieen

extracted liy means of surface |iits. none of which excicd L'.'i I'eet in depth.

Little or no phosphate occurs.

C:incession l.\. Lot I. Helonfis to .Mr. .\ilari .\tcliisoM. of l''itli. Tl'i> pro-

jx-rtyis at present lieiiijr worked l>y Messrs. Watts, .\dams,ai..l .Vol >le. under

option, ami was orijiilially a pho,-.|)li;ite mijic, .Niimermis old pits exist, some

of which have U'eii worked liy the |)resent lessees, who have, however, princi-

pally confined themselves to siirf.ace pros|K'ctinji and turning the old dumps.
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On.. .,f tl,.. pits, l.-i f,.,.t l.mo, ,i f,,., „.i,l,., a,„l 30 f.-ot ,kvp. rxhil.it. a l.-a.I ,.f
M.iHi. >;rm, i.lu.sphat... a,„l pinkish ralrit.- iK-twrn. walls „f „„nnal pvpox,-'"f a.ul l.avinM a ,lhvvu„u of \.W. an.I S.I-:. Tho ,.„l.,„r „f ,1h> mira is
'".•.Im... t., .lark an-lH-r. l.ut f 1... ..rystals ar. fn..,u..„tly i.npaiml t,v i,„.Iusi.,„s
an.I fh.' sh.-..ts .)ft<.n .'xhihit a l.l.>tcliy apiM'ara.i.-c.

Tl,.. niin.. has pn„|„,.,.,| ,.„nsi.l..,a ,,uantiti,.s.,f phosphat.. inth.. past
••.".1 IS .,f „„„•,. vah... f.„- this niinoral than f..r th.. nnra whi.-h ...•••urs with it.

'

l-ot (i i;.i. -.\n ..1,1 phosphate p,-op..rty whi.'h was w..rk...I in l!Hl(i
lor a f.'w months l.y .\I,.ssis. A.hm..^ and .Vohl... of IVnh.

Mr. J. II. M,.„,l,.|s. of P..rth. ha.l thr.-.. nu-n ,.n.pl..y..,l on th.. n>in.. in
"""• '""1 a htti,. nu.'a was ..xtra..t...l: work has sine.. lK...n snsp,.n.l..,l.

\un,..rous „1,1 pits exist .,n th.> prop..rty. Th,.s,. w.-r.. .,p..„,.,l on l.-a.ls
"f l.h...sphat.. ati.l .ni..a having a .lir....ti.,n .,f ]•;. 1.-,° S. an.I ..arrvins lar-o
<|uantiti..s of hifih-nra.l.. ph..si)hat...

" "

,.

,'''' l^'-'i'-ff '"=''1'' I'.v Mr. M,.n.l..ls .lo.-s n..t ..x......,l 10 f.-.-t in ,l..pth an.I
-li... .)sos a |..a.l of tho nsnal pork-.t an.l fissnn- ty,K.. ..arrvinfi ..vstals .,f l.iH.-
f;ra.l,. nu.,ln,n,-an.lK.r .ni.-a. The inL-a. h.-wevr. .Lu-s not appear t., ...-.^.r
... snfn,.H.nt .luantity to .•,,„!,.,• mining profital.l... Xo ,naehin..rv has h.,.,.
..inpl.)ye.l ni recent y..ars.

1 a!'"M'''m~^'^
"""" ''''""'' "^ ''"''' ""'"' ''"='" ""••^'''' "» "''^ ""f i» !!»<).'>

".V .Mr. -W. U. .\,huns, of .Mieavill... (),H.rati.,ns were .•.,n.lnct...l for fonr
nioiitlis on a small s.-al.-, an.I nm-a t.. a value of .SI'J.OOO is r..p.,.t,.,l l,v Mr
A.hiins to have l)(.(.n extract. 'd.

Only one pit some L'O f,.,.t ,l<.ep was ..p,.ne.l an.I this .li.scloses a small
l.....ket an.I h.ssnre l..a.l of n>i,.a. associate.l with a sn.all am..ui.t of pink ..al-
nt... n. an almost l.lackpyrox,.n..-h.,rnl.l..n.l..,lvke. The .le,,.,sit i^of irre---
"lar .•haract..r, the v..in app..annf; to su.l,l<.nlv tuni at almost riftht an>;l."s
t.. .ts main .•..nrse. Th.. mh-a foun.l ....curre.l prin..ipallv in a small p..cket
which has l,....n cl..ane.l ..ut, an.I the ,k.p..sit seems to Ik- exhaust..,!

J^.t
1
I.-Owne.l l,y Mr. J. Hussell, .,f Micaville. an.I w..rk..,l l.v the for-

.-. ..wner. Mr. 1'. Murphy. al...ut five y.-ars »«.,. .\ nuinlH.r .,f Jmall pits
hav.. I,..,.,, op,.n,.,l on northw..st an.I sonth..ast lea.ls having an avera-e
wi.lth ..f -."-(i" an.I carrying a .sonu'what cruslu>,l. .lark, win.-amlH.r mi.-a
a.T..mpani<.,| l,y coarse, whit., calcite. .V,, phosphate was ohserve.l Th.^
nuca .•ccurs principally ..n 'he c.mta.'ts of narn.w pvr..x..nit.. s,,urs with a
'',''''•/"""--••" ' f'-I'l-Pathic ro.'k. .\..ne „f the .,p,.„i„j:s exc..,..l l,", feet i,i

.l.'pth. .V .•..ns,.|,.rai.le anmunt ..f mi.-a is .sai.l to hav." l,,...n tak..., from one
"f the small<.r pits, which was sunk on a small pock..t. Mi.'a ..utcn.ps exist
at many points on this an.I a.ljoiniii}: i)r..|)erties.

Lot 1.-. Iv.l.-Suhstantial outcn.ps of mi..a are r.>p..rt<..l to occur on .l.is
property, hut no nnnin}; has ev..r l.....n un.lertaken. The .,wner is Mr \
Martin. .)f Micaville.

],ot I.-) W.^.-HdonKs to Mr. H. Burns, of Micaville. H.)th a., 'n'r and
whit., mica ..ccur on this i)ro|H.rty. whi.'h was work...! ov..r forty years ago
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for iiiicii to Ih" used in stovos. Xo further work has ever Ih'oii curried out, l)\it

the owner (lechired his intention of starting o|M'rations in tlie near future.

Only small jjrosiK'ct pits exist on this and the adjoininft lot, whieh was
worked for a few weeks in ISD.'J.

The white niicii leails are probably a part of the deposit whicli has Imm-h

mined at the Pike Lake mine.

Ivots 10, 17.—Pike I,ake mine. This is one of the earliest mica mines

to be oiK'ned in the Province, and was exploited as far i)ack as ISfiO, the mica

extracted iH'in.a; u.-ed in the stove industry. The present owner is Mr. \V. .\.

.Mian, of Ottawa.

The proiM'i-ty has ix'en workeil bya lar;ie nunilKM-of operators, includin;;:

the LakeCiirard Mica System, who mined iti l.S<»2; Messrs. Watts and Xoiile.of

Perth; and Messrs. Farry aiul McParland, who were the last to work, in 1!H)2.

I'.xtensive work has Immmi carried out here in the past. Xumerotis pits

were sunk, some to a depth of over KM) feet, and a larj;e plant was installed,

tiie oidy vestiftes remaiidiiR of which are a few tumble-down sheds. The
mica is a lij;ht yellowish, cloudy, and brittle variety, and is found in crystals

of fair size, which, however, yield c()tisi{leral)le waste, the sheets Immuj; .seldom

perfect tothe edfjes. .Sheet > of over 2" X .'J" are the exception, and as this size

at least is re(|uired for stoves, and the mica is consi(k'red too hard and l)rittle

for electrical jturposes, the mine would seem to have seen its best days.

The leails of mica strike X.W. and S.lv atid dip slifjhtly to the south-

west. They occur in a very .soft and friable jircy altered rock, the nature of

which is difficult to determine, and are found at distances of from 10 to 2.1

feet from one another, beinjr a])proximately parallel.

These veins occur on the northeast s1o|m' of a small ridfic near the shore

of Pike lake, and have been exploited by means of narrow |)its haviiif; a

lengtli of some .')() feet, liy (> to 12 feet wide. The mica occurs not only on the

leads them.selves, but al.so in the mass of the rock adjacent to the fissures.

This rock is sometimes found to consist of little else than mas.ses of small,

spangle-mica with intermixed cry.stals of larger dimensions.

Small quantities of pyrites oecur di.sseminated through the rock, and
masses of browii tourmaline were also noticed.

The country gneiss crops out about 100 feet to the south of the workings

and has a .strike of northeast and .southwest.

It is I'ccorded that larg<> sheets of mica from this mine were shipped to

Paris as far back as ISliO, for use as windows in the French battle-ships, a

price of .'?2 per poun<l In'ing obtained.

Township of South Shcrbrookr.

Concession II, Lot 7.—Helongs to Mr. VV. Fowler, of Uolingbroke. Mr.

Au.stin, of Toronto, carried out a little work three year.s ago, and in 1909 the

same s\iidicate as that which worked the adjoining Hitehie property mined

for a ivw months.

15
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A pit 20 f.'ct ,k.,>p, 1,-, foot wi.lo, aiul ;«' foot l,.n^^ has Ik-o,i „,h.„o,1 „„ a
loa. of ,nu.a ,st.iki.,« K. L>:,° S. i„ a .lark, .•..arso-j:ram...l ,,vn,xonito outtiiiR
<lark jnuMss. rho iiiioa is a very .lark varioty an.l .nu..h .•rush...l. U-i,,.'
ass....iato.l with a small amount .,f oal.'it.- an.l larjro .|uantitios of pyrit.-s.

"

I..>t !».—This pr.)iK'rty was first mino.l twolvo voars a}i.> In- Mr T t'.).)k
of Harrowsmith, wh.,, h..wovor, .li.l not oarry on muoh w.,Vk. Lator in'
1!M)4. Mossrs. Mills an.l funninfrham ha.l half a .lomi mon omplovo.l for n.'arlv
11 y»'ar, an.l s.,mo lai};;.- op.Miiii;r^ w.-r.- ma.lo. \o work has boon" .l.,no sinoo.

"

Tho main pit is an iii.'lin..,l shaft .)r stopo 40 f.'ot l..n>r, SO foot .loop and
8 foot wi.lo. sunk on a contact .l.'posit of mica ix'tw.'.-n a han-'iii'-wall .>f
p>T.)xonito an.l a f...)t-wall of .h.rk fcnoiss. Tho loa.l has a strik.- .if K r>° X
dips 3-2° X., and has an awra-io width .)f 2i foot.

"
'

sn
ri.i. 4.-..-Si.<'ti.)M throuRl. mica deposit. I„t 9, .•oncessi„n II, t.mnship of South

Shcrhrookc, (hit.

P, pyroxcnite; pn, gneiss; g, l«xly of massive (niartz; m, mica leail.

Tho mi.'a is associato.l with .lo.'ompo.s.vl calcito and is dark in .'olour
the crystals boiiifr rather twisto.l an.l cruslu'.l. LaiRO <|uanfitios of pvrito.s
arc pro.sont, and sooni to have advor.soly afTocto.l tho .luality .if tho mica".

Considorahlo .liffoi-ontiation has taken placo in tho .Ivko ma.ss, large
masses .if segroKatod fol.lspar lioins observed on the dumps.

"

^
Between the foot-wall proper and the lead is an acid zone averaging about

a foot in wi.lth, composed of almost pure quartz, and resembling that at the
Daisy mine in tho township of Dorry. Que.

11:
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The (lopo.xit is cut at the west end of the pit l)y an aplitc dyke ^trikinj;

X.W. and S.K. with a dip to the S.W.. and iiavinfr a width at the surface of

4 ft'ct. Hoistinf: was done l)y means of wooiien huckets runnini; on a wooden
skidway built into the west end of the stope.

I'lo. 46.—Diagram showing cuttins of pvroxcniti' hy an aplilr dyke, lot (I, (•oiii'0"ioa II,

townsliip of SiMitli Slici))ri>i)kc, Ont.

a a a' a', aplitis m ni ni' ni'. pyroxi-aitc: c c, line of section.

The leiid is reported to still carry considerahle (|uantities of mica at

bottom, l)ut any examination was impossible owinu; to the water in the pit.

Several smaller openinjrs exist to the west of tiie hirjie pit and these dis<'los('

small pockets and binu lies of dark mica, a larji'e pro|)orti()ii of which is .so

crushed as to be u.seless.

Concession III, Lot 4 X.l.—This proiM'rty is owned by .Messrs. Miller and
Innes, of Hattersea. It was first worked some ten years ajro by Mr. .McXally,

of West port, under lease, and sul)se(|uently by Messrs. ("unninjrham and Mills,

of Kinjrston. beina; ac(|uired i)y thi- pre.s(>iit owners in 1!M)S. The last work
was done by the owners in i!M)!J. Oidy surface mininy; lias been carried out,

and there are several .-mall pits, the larjiest tK>in{;:j() feet deep.

The average width of the leads is 2 feet, and the mica is a li;rht-coloured

amber, occurring with small quantities of pink calcite. There is little

phc^iphate present.
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., ^* '''[^'^I''"

"^°^" ^'*''''*'' '^'- "^ Bolingbroke, is the ow-ner of thisproperty, wh.ch was workcl in a small way in 1909 by a Battcrsea s>-ndUtT

at that ..epti •
' '"""' "'"'^ " ' "«'^^-''"^^'- «^ «- ^-''^y- ^'ving out

The occurrence appears to be a sn.all pocket in a har.l rock consisting ofa mixture of feldspar an.l pyroxene, the whole being in.pregnated withpyrites and carrymg considerable tourmaline
jniaxea «itn

line Sor"" "" ''' ""' ''^
^''^

'"' "" "" ^^^* ""'• ^^^^ ^^'" - -y«t«l-

Fio. 47.-Sehematic section throuKh miea denorit lot 2. concession IV, to^-nship of
P ,,..»>- » ..

south hherbrookc, Ont. ^
'. Pvroxenitp intmsmn- » xnrBtoiiin„ !:_,_„» _ , • . ...1, pyroxenite intrusion; c, crystalline limestone; m, mica deposited along contacts ofpyroxenite with limestone. ^ contacts or

Concession IV, Lot 2 E.^.-Owned by Mr. J. McEwen, Sr., of BolingbrokeThe property has been worked by .several parties on a small scale during the
past three years, an average of 6 men being employed. The mica is reported
to be an excellent light-amber, v-ielding perfect sheets and little waste

Lot 2 W. f-Belongs to Mr. S. Dowdell,of Bolingbroke, and was first
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DowdoU
Pro^Nt

@ MICA MICA MIMES AiTD OCCURHENCES
IN TOWNSHIPS OP OSO AND SHKRBROOKB SOUTH.ONT,

Soala 2 milw to od« meh
3 4 5 Mlt«&

134



V'i



185

workod in 1907. for n few wi-cks. by Mr. F). Aiidc

\<) further work huK been urnh'rtnki'n.

rson, of Perth, with 2 men.

Hpurs of (hirk green pyroxenite cut u coiuitry of crvxtalline 1

and the mien ocrurs on the eontaet zonei

linie.stone

UHnociufed with pink cidcite
S<.verHl Hniidl pitn have U-en oinuied, the hri»-M U-mti 20 fe.'t deep and

di.-<elosin>jah'ad .J feet wide rarrvinft rrvstalsof ratht

miea. The eontarts have
r crushed lightish ainlier

has l)een intruded Ijy later granite dykes which

a general trend of K. \r,° S.. and the formation

tourmaline,
carry considerable l)lack

The workings lie do.se to the road from Crow I^ike to Holijigbroke. an<l
about one mile from the latter place.

I..ot S.—This mil was opened by the General Klectric Co., in KM).")

and was worked for alK)Ut three months with half a d
mining has lH>en undertake: Th

lozen men. No further
iig nas rH>en underniKcn. I iier-e an- several oi:enii.gs. the cinel ol wind.

is .-)('. feet deep, excaviifed on a fissure-lead of mica as.sociated with small
bunch.'s of i)ink calcite in a dark-gi<-en pyroxenite. The lead at the iK.ttom
of the main pit is ;]} fc<-t wide and carries a light-and)er mica in crystals of
medium siz(>. .\ short drift some 10 feet long has In-en run along the lead
to the south from tiie ix.ttom of tlu' pit. and .seems to in- in a pocket v d<-iM)sit
of small mica.

The strike of the leads is \. 20° W.. and the dip at sui.ace S0° K.
The mica is ratiier inclined to rd)b<.n-stnict\nc. and is ini|)aired by layers

of calcite In-tween the lamina'. The pyroxenite of the hanging-wail has a
distinctiv l)anded structure, the bands JK-ing normal to th<« mrca-lea<l and
dii>ping vertically. This would seem to indicate that the fi.-sures in the
pyro.xenife have develojM'd at right angles to the strike of the dyke.

\o machinery was ever employi'd on the mine which is approached by
a bu.sh-road a mile long and jr.ining tlij> highway at Holingbroke.

Totnishlj) „f liiilhiirst.

Conc,-s.sion II, L,,ts 21 . 22.- -belongs to Mr. .J. H. Mendels, .,f Perth, who
ecmimenced mining in 1!M)7 with a force of ten men. and c(mtinue.l for five
nKmths. Xo further work has In-en done. The workings consist of two pits u
few yards apart, the deeix'st In-ing do\ni .-,0 feet and2.-)feet long by .S feet wide.

These ojienings are situated .'H miles west of Perth. :nd within a few
feet of the right bank of the Tay river. The infiltraiion of river water wa.s
found to cause considerable difficulties and continual immping was necessary
to keep the water under.

The mica is a dark-amljer and occurs on northwest and southeast
fi.ssure-leads in a soft, dark pjToxcnite. Little calcite or phosphate accompany
the mica which is usually of small size. The mine has produced $4,000
worth of r ica to date. There are no building.s on the projx>rty, with the
exception of a couple of small sheds containing a portable boiler used for
operating a small .steam-pump.
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ToiniMhip of .\„rth KIihmIii/,

(•..nc..«.i,m IX, L.t 2.V Known MHtlwCil.H,,:, niinc Min, wasdi.mv.-.r.l
on tliH ,.r..|HTt.v in IIHII, an.l a littl<> work wa-* .nni.-.l out l.v M.-ssrs (iil.^on
an.l Haves, who siil..s.-.|i,..ntly transfrrifMl to Mr. I<. C.nnni-ll.of rVrtli Th.'
hm.-r work.Ml for four months, an.l .-xtmct.-.l „ f.-w tons of triint 1 mica
The nuca IkhIv is sanl to hav.- Kia<lnally pinrh.-.l out at .lopih an.l the irystals
were not ..f very ^,„»\ .|miiity. Umuk 'lurk in colour an.l crushcl Work
was sus|M'n.lc.l in the latter part of IIMII an.l has n..l since U'en resunie.l

I.KKDH C.K-vrV.

Tmnishiii itf Siirth Cvimhij.

Conn-ssion II, Ix.t 7.- H..lon^'s t., Mr. T. Kane, of Westp..rf. The pro-
|)erty has U'en pr.)s|)ecte.l an.l small outcr.ips .)f mica l.teate.l.

Lot in. U..|.,ntrs to Mr. J. Kkhii, of \Vestp..rt, wh.. ••..nnnenee.l w..rk
in V.m an.l contmue.l for a few m..nths. In VM)s. Mr. II. .\.lanis of WVst-
IH.rt. w..rke.l a few weeks an.l se.tire.l a little mica. Xo furtlu-r w..rk has Invn
• lone. Two small pits w.-re o|)<.ne.l to a .lepth of l.", feet u|H.n a small fi-sure
vem m .lark pyro.xenit.-. carrying snuill-size.l an.l s..mewhat .rushe.l crystals
of a m.,ttle.l-amlK.r mica. Little caleite occurs .>.. the lead an.l n.. ph..si,hate
was n..ti.'e.l. The pyr..xenite .lyk.' cuts .•rystalline limest.me an.l l...th hav."
l)een mfru.le.l l.y larse v.-ins .,f re.l Knmite which often iiu-lu.le l,|.,cks
an.l fragments of i)yr.t.\eiiite carryinjr crystals .-f mica.

The .le|M)sit .I.m-s not apiH>ar to extend any fjreat .listance.
Small .)Utcr.)i)s of mica were al.so w..rk.-.l .s.,ine six vears ajjo up.>n lot

1(>. concessi.m I. and lot IS, c.ju-es.sl.m II, of this township, Init results
were n..t enc.)ur.

.

in« an.l .)|K"rati.ms were s.i.m ahan.lone.l aiul have n.)t
.since l)een resunie.l.

L.)t 21. IV'l.Mitrs t.) Mr. J. Snuth, of (V.lar Hri.l^r,.. a ,.o„,act .lep..sit
lH-tw.>en a iuirr.)w pyroxenit,> dyke and normal .lark ftnei.ss has In-en exploited
by various parties, un.l.'r l>a.se. The .leejx-st oix'i.injj is .lown 'i:> fm an.l
shows a narrow lead of ine.lium-amU.r mica. Xo work has lM>en .lone since
IIMM) and the occin-rence is unim])ortant.

C.)noe.ssion III. Lot S. and Concession IV, Lot ,S.-.\ small amount of
devel.)pment work has In-en carri.'.l out on these lots. luring the past six years
by vari.)us oix-rators. under lea.se from (he owner, .Mr.C". Drys.lale, of West-
port. The nio.st recent w.)rk was done in 1<K)7. on concession IV. .V small
amount of mica was taken out, but the dep.).sit does n.)t apix>ar tolK«of any
great extent.

Conce.ssion \\ Lot !).-()wne.l hy Mr. J. Folev, .)f Westpoit. and ojx-ne.l
up in 1!M).-, by Messrs. McHelton and Tag-art. Only a few weeks' work was
conducted, an.l the property has idle since. A surface pit has l)con



@ MICA MIO.
IN -TOWNSE

:a

' *y



Ntm or Mi^

t ProtpMl

2 FrotpMI

S Protptct

4 Folty

5 Wcbttcr

A Protptct

7 Profptet

8 Protptct

9 Smith

@ MICA MICA MINES and OCCURHENCES
IN -TOWNSHIP OF NORTH CROSBY. ONTARIO

Seale 2 milM to one inch
I tl 1 » J

OS



n

i J

i I .

r



n^

iKviur

/

\-.

S T

@ MICA

R

11



No. Namb or Mm

1 SMd
1 Lonfhborough lOiiiiigCo.

© MICA MICA MINES ahb OCCURRENCES
N TOWNSHIP OF SOUTH CROSBY, ONTARIO

Seal* 2 niilM to one inob

136

1 va



J

1.

If



187
ft

oix'tiod to a (lopth of IS foct on a northwcstcriv and southoastcily lo-ul in
normal pyroxcnitc, ..airyin>; a iath<-r cushcl ^',,,,1,. „f niclimn-anilx.r mica
aswciatoil with considt-ral)!!' i.uiichos of jrrocn apatite.

The mica crystals arc often impairc.l l,y inclusions, those sometimes con-
sistmjr of \vell-(levelo|MMl |)risms of apatite of consi,lera!)le size In the 1-itter
part of 1910. Mr. .V.iains.of West port, who has a lea.se of the mine, nnwatered
the pit and intended to .start work, but almndoned the idea.

C.nc,. sion IX. Lot L'2.-H,.lonKs to .Mr. W. .J. W.-l.ster. of K.lnionton
.\ few surface pits were opened on the i)ro|M"rt v in MHMt l.v .Messrs. Ta-'.-irt and
.\rn..l<l. who employed half a dozen men for s.'veral months. The ow'ner
(•:.rried out a few weeks work al.out six years a-oand no further minini: has
iH'on conducted.

The workings are situated near the northeast shore of Wolf or West
Hideau lake an.l prol.ahly upon part of the same dvke as has heen mined on
lot 27. •r.nces.sion XI. of IV-dford township. There is onlv one opening of
anys.z.. on the property. This is a pit some I.-, feet .leep.sunk on a .leposit
of nuca occurnn}; on a lead with a strike of X.K.and S.W.an.lon jointsan.l
fi.ssures in the nrmediate i)ro.xiniity of the vein. The mica is an excellent
liflht silver-amher. thou};h of small size.

Toirnship of South Croshy.

Concession VII. Lot 14.-Known as the Sand Lake mine, and formerly
one of the imj.ortant mica producers of thedi.strict. Oii-inallv a phosphate
proiMMty. it was acpiired in HMM) by the Rrockville Mininj: Co.. who installed
a lar^re plant an<l worked for a year. sul)se(|uently resumin,!: (.jn'rations in
I'H).-). Work was continued steadily until the latter part of 1!K)7. since when
the mine has lain idle. At the present time. Mr. I). Farrv. of ( )ttawa. with a
fewmen.is workinf: the dumps for Messrs. .Menfrelsand Smith, of Perth, and
It .s rei)orted that a ([uantity of valuable mica is beinfr recovered.

The chief oiK-nins is a circular pit about 7.') feet deep and LT) feet across
at the surface, excavated on what is apparently a chinuiev deposit of mica
in a very dark-coloured pyroxenite lii;;iily imprefrnated with i^vrites. This
pyroxenite apiKvirs to have shattered a country of dark biot'ite -t.eiss in
which small mica leads occur adjacent to the main pyro.xenite bodv. One
such lead expo.sed in the upjwr part of the shaft had a width of I'-O" and a
strike of W. ]S° S. The pyroxenite is a dark-reer rock, often much crushed,
and contaimnfr small bunches of brown and <rreen apatite. UiVfio. lenticular
masses of black, coarse-fmuned amphibolite occur in the main bodv which
•Iocs not apixMir to have true dyke character, but rather has the apiN^araiK^ ..f

a bathohte which has shattered the fnieiss and sent off apophvses and small
veins into the country. This supposition is supiK)rted bv the fact that the
mica IS .said not to have occurred on rofrular leads, but to have been foun.l on
jomis and fissures hot., in pyroxenite and gneiss, the formation having a
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0(,l,w,.l,hy .haraHn-. Th.- ^r,.,.i.s is a vny ,•„,„,,„,, a.wl fi.u.-jrn.in.Ml rock
I>..s.oss,„u 1„,1,. .dnstosity. an.l woul.l fln.s scnn „. have „fT.-ml .....ro tha,.
the „«ual n.s,st«nc.. t., tlu- i„tn,si„n of a l.a.holit,., with c,ms,.,,u.M.t hid.
clcjircc of shattcriiiji.

' '^

The tnira is a .lark wiiH-ainlH-r of fair .|uali,y an.l is asso,.iat...l «ith
sniall Ijiinchcs .)f coaisc. piiikish-uhifc cal.'itc.

Ii<^ -JS. S.Hi.ii thmiiKli inii^ji ,l,.p„>it at Saii.l l.iikr niinr. lot l,",. .•.nrcs-i.,,, \Vownsl,,,,,, .N.uth ( rn. ,y. Ont,. .lm«i:,>j ,,„rkrt,v ,listril„ni„n „f tl... mi... >.»| i„th.'.

A lai-ij." .•ami) .-xists <"i the mine an.l in.>hi<l.'> lioiir.iiiiii-hoiiM'. .iijliii!;-
shc.ls. an.l Ixiil.T li.nisc: wiiilc an a.ic<iiiat.- plant. .•.)inpiisin- stcani-.iiiils.
hoist, piinii)s. an.l tramway to .lump, has hccn install.'.!.

The min.' Ii<>s 17 miles s.nithcast .)f \V(.stp..rt. an.l 4 miles fr.xii
ICljrin.

Mica oiit.T.)i)s have al.s.» been |..cate.l an.l w.)rkeil on a small s.'ale .mi
the a.lj.)iiiinj; l.)ts to the n.)rtheast.

Tdinixhip of Smith Jimyrss.

Cmcvssion I, L.)t T).— HefTr.Mi min<". This ])r.)pertv was fir.-^t w.irk.'.l in
the early eishti<>s, by Mr. W. Phimmer, of H.i.st.m, who extraete.l .•.)nsi,|eral)le
.|iiatitities of miea to be ti.se.l for .stove puriM.ses. .Mininft has l)<..>n im.ler-
taken by several parties since the ab.)ve-menti.)ne.l first worke. I, anion" the
nunilH.r beinj: WVb.ster & Co.. an.l Mr. (i W. McXaujrhton. The h^t.^M-m-
ploye.l a half .l.)zeii men for eighteen m.mths .l-irinj; HK)")-f). s.)me driftinj;
beinj; carri.Ml out in the ol.l pits an.l the (lumi)s beinj; re-woike.l. The latter
are reported to have yiel.le.l very larjie .juantities of hijrh-jrra.le mica, as,
since only the largest cuts could be utilize.! in th(> stove industrv, any sheets
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Main pit iit Simd I.iikc iiiinc. lot I I. ((iiicc-^-iuii VII. t(iwji>lii|i <•( Smitli Crosliy. Out.
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un<lpr 2* X 3* wen' thrown asiili- as valiirlcss. A iiumiIht of luriu narrow

pits have l)Oon oihmhmI on a si'rirs of jjaralli'l niii-a-U'ails liavinc a ilin-ctioii

of nortbwost and soiitlu-ast, ami ocnnriii« at intervals of soim- ".'."i feet.

Th*' larjjost ()|N-nin(r is <>() feet ilrcp, .M) ffft lon):.i»i<l fi ft'<'t wicir. The vein-

matter consists of pink ealcite and ):reeii phosphate, anil pyrites occur in

considerable amount. Veins of the latter mineral were encoiwitered

trnversiiiK the dyke and attainiiiv: a width of from :V' to .")". The unia

1h a soltlen-amlx-r.anil a larjre jH-rcenta^ie of the crystals, thuu;:li of fair >ize,

are sojnewhat crushed and split up into riliiion-inica. The leads are true

fissures and occur in a medium-coloured compact pyro\enite near its con-

tact with normal jrneiss. The veins have In-en sto|H'd out. stulls and la>.'i.'in)i

Ix'inB inserted at intervals, and the fissuri-s ap|)ear to narrow in depth. No

machinery has Ix-en employed with the exception of a small pumj). The

distance from Perth is aliout 11 miles, and the mine is now owned l>y Mr. K.

V. Jones, of Perth.

I^.t 7.—Owned liy Wehster A- Co., who have, however, never doiU' aliv

niininj; on the pro|)<'rt>-. The deposit as orijiinally e\i)lc(ited many years

ago for stove-mica, and the mine has since pas.sed throu;;h many hands. The

last work was cariied out sonu' year? o l>v .Messrs. (lemmell and .McLaren.

JVH^

Fi<i. 49.—Section throuRh mica deposit, lot 7. conrcssioii I, township of .Smtli HurKcss. Out.

gn, (jnciss; 1', Immlcd pyroxciiito; ni, mica leails.

The dumi)s were turned in 1010 liy Mr. i:. F. Joties, of Perth. The mica is a

lijiht j;olden-ami)er, and occtu's on irregular fissures and joints in a very

light-coloured pyroxenite. The.se fis.-iires have U'en followed l)y means of

an oiK>n-cut. with a direction of W. _'()° X.. carried some lit) feet into the side

of a small ridfjc This cut is li-'t feet deep at its imier end, and has a witlth

of 30 feet. The ])yroxenite is hard, compact, and horizontally banded, the

mica leads pursuiufr an iire<iular course throujrh the lock, and havinf! the

appearance of 'schheren.' Pyrites occur in '. .^le quantities and the dyke-
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Htru. tun.. Littl.- pl„..phat.. .M.-urs, an.l .uiri,,. is „|s,. „.|„,iv,.|v «l..,.,.f

l.v M.. «»(..„„..,•. w. h hv.. ,„...,. Th.. .I,.,«,si, .li.l „.., „.,,av ,.x,H.,.,a,i.,„.
un.l o,H.ratH,ns «..,-. .Lsronti,,,,,.,! an.l hav.. not .inc.. U.-n n-un....|

(•on,...,-.i„nin.L,.t3.^|i..l..„,.t.,\V..l,st..r*C... A littl.- .„..fa,... w..rku-n;""; •••".l-n-ahout 10 y.-ars a«o a „„. .n.all ,.ut...„,. w.-n-,"""'' ••i;-""""^ "'''• "''a-nlu,,, f,..,. a f,.„. „,,,k, ,^,„, ,,„,.,. ,„„ ^j
iM'fll lI'SUIIHil.

(•.-.n...sion IV. I.., I. can.in min... .\n ,.1,1 |,h„.,,hat.. pr„|K.rtv «,-..l

mirrivn
;;'?*'•''''-'''•''''•*'" '•'"""i"™..iinali;..x.l,.i,..;,j

n.i, a ,n MM l.y \N.. .>,.., .V (•.,. ,vi,h a turn. ,.f thirty nan. an,l w„rk wa.s
.'..nttnu..,! a» n.t.Tval.-, f,.i- a niiini>.>r ,.f vcars.

Th.. pr...s..nt ,.wn..r. hav<...a.ri..,l „ut int..nnitt.-nt «,„i< ,.n th.. p,„,K.r,v
'."'lM-'maIU..„«,.f nH.nu..r....mpl,.y luring ,.«,.» In tumin«th.., .1,1 , lump;which wviv f„un<l t,. contaui a .jUantitv ..f iA<...||..nt mi,",

.N.mH.n.us ,.,M.nin.ir...xi..,, th,. n.ain pit l.,.inKsituat,.,l n,.ar th,. hij.'h-r,.a,l
s ha., a l..n,th ... s.> ,V..,. i. , „, ,„.., ,, ,,„, vari.-s ,V„n. ,-. ,.. ,.^ ,.,.;•,'

y' h. 11... ,hn.,.,„.n,.t ,h.. ,l,.p.,.i, „,,..,. „.hi,.h this pit has lK...n ,.p..n..,l is
I-. lO .V. an.l th.. ,„.,.,„r..n... is „„ „ ,,„„„,., |h.,„,.,.„ ,h„k ...nipa,.! pvr,.s..-

1

.•nn.U,.an,t..-.n...ss. Th.. .l..p„H, is ,.f ,.,.nsi,l,.,.al.l.. wi.lth. ,h.. ,:;nta,.t-
l.n« lH..n« pn.k ,.al,..t,. ,.anyin« l.un..h..s ..f „.,..,, ph..sphat.. an.l .TVstals ,.f

'":•'"""-"'"'•"'• ""•''• <'"' '"'"•'• ••ft.'.. ..f ^ 1 ,linu.n-i,.ns. At 11)0 f.-ot th..
•""•a <.'...• ap,H.ar,.,| t., U. ,.„t ..(T l.y a h..,>.. ..f .-...hlish ,ranit... an.l af,..,. In.it-

s a t..nM..s t„ ,h.s,.,.v..,. ,h.. ..xt..nt ,.f this ,.l.sta,.|.. w,.,k was linallv al.an-
.
I. .. U ..th..,. t .. ..„,-,.,r was ,1,... ,.. a fanlt .... t.. a lat.-,. i,„...isi„n of
frianit.. ....uhl n..t th..,, Im. as..(.rtaii,(.,l.'

S..v..,-al ,.tl„.|- pit.s hav,. lH...n s„nk'al„n« the ,...nta,-t at i,„..,.va!s .,f 30
t.. ..() f....t. l.nt th<..s<. .1.) i„,t ..Nf,.,„l lo a„y .|..pth.

Th.- ..al,.it.. is ,.,.a,.s..-.:,ain,..l an.l is .•..«,a,-kal.l.. f..,. its ..anu.. ..f ,.„l„„r
^al•y,nir from a p,nk,sh-wl,itc. to jrroy-1.1,,.. in on., an.l th.- san„. n,a.ss (•„„:
sulc.,-al,l,. pynt..s is p,.,..s,.nt an.l th.. n,i,-a ...ystals a.'., not infn..,,u.ntlv l.l.,..-
sta,n..,l l.y ti,..a,.t,on of th.-a.-i.! f,„.n„.,l by th.. .l.-.-omposition ..f tho .sniphi.lo.
rh(. pit.s ..„ th.. s..„th of th.. p,-.,,H.,ty are m...stly sn.all an.l .1.. n..t ..x....,..l 80fm n. .lopth. rh..y a... ..x..avat,..l ,.n what is p,.,.t,al,ly a l.,-an,.h of th,. n.ain
<lopos,t. \ ,.amp exists. ..on,p,.isi„^r l..,a,.,|inK-h..us.., sh.-.ls, !...il,.,-ho,.se
with la..j,^^ ho,.,zontal l...il..r; an.l a f,.ll .•.,n,pl,.„„.„, of ma,.hin..rv was in..tallcd
meln.hnK: .stoat., p„n>,,s,. hills,,m.l h.,i.sts.tho hut.-r o,M.,.atinK ..n a swinging
l.oom-.lo,.,-„.k ri,.. .n-..at..,. part .,f this c.np an.l niachinorv was ..roctodand install...! by \V..|,.st..r & Co.

,, .„
^'

;' ''"I"""'r' """ '*'" '""''"'> '-^ ^" •'*' l'ro..<pe..tod with a .liamond-
dull ,n th.. n,.ar fntu,... an.l an offort ma.lo to pick up tho continuation of themain ontact ,n depth.

' R. W. EI!j. BuJictin on Mica, p. 2o, Gt.ol. Surv., Can. 19(M.
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Township iif liiixlitril.

Concession III, Lot 1 1.— Ht'loncs to Mr. A. Ro<roi>, of Portlaii<l. This

projXTty, which produces a hard, Initth" mica of a ycllowisii colour, was first

worked in UtOt), for a month, with six men. by Messrs. .Land J. Stoiiess.of

Perth Road. In 1!M)S. Mr. H. .\dams, of Wcstport, carried out a few weeks'

mininfl. and the mine has sin<'e lain idle. Tliere are two small i)its, t he .Iccpest

of whii'h is down I'O feet, on east and west leails of mica and red and v'reen

phospliate.

Tliese leads occur in a coarse, decompo.sed hrown rock wliich is ])rol)al)ly

part of a basic (i)yro .">ite) dyke whicli. Itowever. lias not so far i)eeii met in

the workiiifis.

Lar"-e (lua; :iti(>of pl!.>s]i|i;.t • occur and about eifiliteen tons are said

to have In-en e." ac-d, Tl'.c n ca. wliich is rather cloudy, occurs in crystals

of nie(Uum siz'-lvet^ !_'"
: cross l>eiii<; not uncommon. The crystals

are, liowever, somewhat u:;pr;'ied by the jircseiice between the laiiiiiue of

lavers of calcite. The jiits are situated dose to a swamp and water causes

difficulties and necessitates continuous iiumpin;;:.

Tlie mine lies 2 miles northeast of Portland.

Concession VI. Lot 7.'—In 1"J()7. the Urockville Mininij Company had

fifteen men enijiloyed here, and in.stalled a 1(1 H.P. lioiler aiul a small plant.

A pit S.J feet deep and measuriiif: til) X l>l» feet was sunk on an incliiie.l vein

of dark-amlier mica 1 'eet wide and di])i)in}i !.'>"'. Work does not .-eem to

have l)een coiitiinied l^r very loii^' and no minin>i- lias been carried out for

several years. The mine is situated .i miles from Kliiin.and the mica was

shipped to Perth to lie cleaned.

(The writer could pither no information concerniii<; the aliove mine when

visitiiifi the neij!;liiiourlioo(l, and as the map shows that the district is over-

lain liy sedimentary rocks it is possil)le that the descriiitioii is intended for

the 8and Lake mine, on concession VII. lot 1 1, of South Ciosby township.)

'Out. Bur. Mines,' Ann. Rep. XVI, p..^7
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CHAPTER V.

MlsroMTi: OH WIIITi; .MI( A 1\ ( AXADA

Introduction.

Muscnyiic ...•(•iipics only ii iiiili,,r |)(,siti(m III till- inica juddiiftioii of

(.1 plilosopitc nss,„-,at(M| with the i)vn,x,.nilc .lvk«.>.
Tl'.' I„.st ,l..p„si,s so (nv .lisrov..,.,.,! ;,... t'lioso of ,1„. Sauucnav .li.t.i,-,

(iu.'..sm,nt,.,l o„ ,1„. 1,,,,,,, s,. I,„v,v,H.,. i-iv..,-. iH.low (2,„.1„.,:

•

IVs,.l,.s thosr. t V an posits to the north of Ottawa, at scvral . ,•,-
111 Ontario, and III Hiitisli Cohinihia.

Littl.. artivity has .yor 1„.,.„ disphiy..,! in th- ..xploitation of nius,.ovit,.
.l<-pos..s. ,h.. niin-Mal iiavin,. until iat. yoars. . -..ally ,.onnnan,l...l a soniowh

V . 1

'
I

"" '"•''"""• ;"'"""' "'"' ''"" '" '-"^-"-. '-til .,f whi-h
.... faul s uh„.h impair its .p.ahty for ,.|,.,,|.i,.al p,npos..s. Tli-n a.ain nn.s-
.•..10 deposits a... as a rul... fou.nl asso-iat.-l with p..,n,atit.. .Ivl.; of's.n 11-Itli. iu's.. s..l,loni ,.x,.,.,..|in, . do.., f..t a,.ross th..ir strii... 'Tiie ,.-,
...n.r .liss..,nn,at..| soni.what spora,li,.ally tliron^hout tho tnass of s„,.h
.
yl<.. an.l It IS n.la,iv,.|y soi,|o„i that a ,1,-po., is ,„,. with .vhi.h vi.lds aMea.ly an.l profital.i,. yi..„l. as is ,1... .as. with a, r nii,.. o,...un...n!...s
n most of t ,.. mstan.rs in ( )Mtario and (^,.1,,.,.. surh tnus.ovi,, po-its hav.
.0... worked ,n a small way to a d.pth of son,.. ... f....t. and th..,, I.an.io ,
as so... as minm. dilh,.ulti,.s. with a ,.ons..,„i..nt innvas,. i„ oxp,.,,.. s.t in

lii'M -class ,.,... ,.|..ar and iinstaiiH.d. s|„.,.ts m..as,.rino- .T' X -V and Ho-wards a r,;. a
._

th,. pivsont, in,,., almost as ,„n,.h in ,l..,nan,l ami ,-omn,an,l as
'""''

?
'""" f''"'" "'" ='!''•- as similar- ,z,.,l aml„.r mi,-. sh,.,.t-

Nmi.. l-os|>.-.in. has l„.,.n ,.a,..i,.,l „„ .hn-in, ,.,.,.,.nt y,,u. in ,1„. V,.llow-
a - I str.,.t ,,, Mntish Coh.n , and lar.,.-si.,.,l sanipl..s of ,.l..ar whito

l.au. .,.,.„ o|.,„„.„,. Th,. lat,.st a,lvi,.,. fn,,,, th,. M,.itish Coin a

o oi tn
l""|- '!"""^'"';/'^-"^ '" ""'i-'<" "-' "- nii... imlustrv in thatogion IS St

11
only m a p,..hnunary sta,.. of ,l,.v,.lopn„.nt

,
an.l tl„r,- is as v,.tno recordc! oiiti)ut from th,. mi,,,'

Many of th(. following, ,l..s,.,iptions of n,„s,.ovif,. o,.,.,„.r,.n,rs ,.t,. ar,-

l{<'ports of th,. (•ana,lian (i,.ol„fii,.al Survc.v.

Geology.

«.th manj ,l,fr...nltK.s.an,l ,t is hanlly u, U- won.i,.r..,l at that, save in a few
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instiiiicos. wlicrc drpnsits of iinusvinl lirlincss liavc l^'cii (nci.iintcrc.l, ;i spccilv

almiKloninciit of tlic pits luis icsultcd. The cpI'Icii isolated positions of the

deposits, tlicir sporadic ami soiiicwhat ciiatii- occiinciicc. ciiiil iiicd with tlic

ditficiiltios of tiaiisportatioii. aiv factors wliicli iicavily handicap the siiowtli

of tlic industry.

The occiincncc of niuscovitc is confined, in Canada as in other parts of

the world, to pe<;Miatite liykes or veins. These pesrinaliti's are, in effect,

coarse <ii.mites, or as they have been termed "^'iant granites, " ami are to Ke

found in all l)arts of the world, cut tinj: the more ancient rocks such as

gneisses and mica-schists. In Canada, they .iccur in what is known as t he

Laurentian formation, a vast complex of gneisses and crystalline limestones,

associated witli other dykedike rocks, such as amphiKolites. pyroxeniles. eli'.

IVfTinatite dykes are of fre(iuent, and indeed, alm.ist universal occuirence

tin'ou-ihout the area of I.aurentian nxdvs, and i-ut the ^neis.-es holh con-

formably and at varying anjrles to their strikes. The larger dykes are nioie

usually found having a dip and direction correspoiidinj: to t hat of I he enclo^mj;

rock, the former ran<:in<; from :^")^ to vertical and the latter beins; approxi-

mately N. :i()= i:. The smaller dykes seldom carry mica crystal- of any sue

and often cut across the sineiss, etc., at various anjiles.

Credner, Dana, de Saussure, and Slerry Hunt, amoui; other notable

peolofiists, held the view that an analojiy coultl be drawn between pegmatites

and true lodes, and that the mineral content of the former was the result of

.successive deposition from ai|Ueous solution on fissures in the sineiss or

schists in which they occur. The opinion scneraiiy held at the present day

is that pegmatite dykes represent -after-births' of a normal deep-seate<l

granite, and are the lesult of pneumatolylic enumations from a stiii fluid

granitic magma during its process of coolin-.'. An alternative theory i- that

the dykes represent apophy.-es of a gianitic intrusion, the \aii;nion from

normal granitic structure being due to the different conditions of temperature

and i)ressure jirevailing within the confined space of a fissure and also to an

excess of w vapour in the residual magmatic mass. Holland is in.-hned

to the vi( he schists traversed by the pegmatite <lykes. while to some

extent alt the action of the intrusions, have, in return, exerted a

corres|)ondi 4 mlluence upon the composition of the dykes.

Though, as a rule, carrying oidy muscovite mica, pegmatite dykes niit

iiifre<iuently contain a considerable amount of biotite or black nuca. This

is the case with the dykes '• the Sagui'iuiy distri.'t, (Quebec, and the same

feature has l)een met with in the Hastings ar<>a, Ontario. In Methuen town-

ship, the occurrence is rec<iriled of nuiscovite crystals measurmg :{" X I"

across in syenite-iiegmatite dykes. These dykes have been w,)rked for

corundum, ami at a depth of b") feet biotite crystals conlaining corundum

inclu.sions were • ..ntere.l. \\ tl feet the vein enderl in a mass of corundum,

muscovite, and biotite. Much of the mica met with in corundum deposits is

regarded as constituting an alteration product of the corundum.
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Typical cxainiilos of prgmatito dykes niiilaininK mica deposits of

eoiioinic value are depicted in KifTs. r>. f-. and 7, i>aKes ;J.s. :i!». an.l 10.

Tii.iUKh ii.it c.f siu-li iiicli mica cuiiteiit as the Indian pef;nia»-tes, the Can-

adian deposits yet resenihle these in their jioneial freol.iflic features.

.\s a rule, luiiscovite sheets of coiiiniercially valuable size do not occur

in dvkes of less width than ."> to 10 feet. ( )cca.sionally fjood-si/.e.l crystals are

met with in narrow dykes, hut the occurence is usually sporadic and proliihits

profitable niinins. <>n the otiier iiand. siun«> of the largest dykes contain no

niuscovite at all. heing composed mainly of i|uartz an<l feldspar. Tlie size

,,f muscovite sheets ransies from small .scales, similar to those found in normal

granites. t( iilates ;{ and I feet across. For further notes on the jieolojiy of

nni.-covite deposits, see un.lei Hrazil. India, and (lerman I'.ast Africa.

Location of Muscovite Mica Occurrences.

PROVINCE OF QUEBEC.

S\(HK\AV DlSTliU T.

On the east side of the Safjuenay river, a numher of coarse i)efiniatitc

veins occur cuttin- the dioritic gneiss. This region is not surveyed or

thoroughlvexpl..re,l,lmt since IMH and |S!li' c.uu lant .liscoveries have l.oen

made, son'.e of them of vc-ry large extent. The mica generally f. md here has

a kind of dark rose colour when in thick sheets. The i.rincipal depo.-its have

i,een found in the townships of Bergen.nnes, Ta.hmssac, and I'.-coui^iains,

The Mr<;ic »,l,ic is situated in block C. Hergeronnes, V2 miles from

Lac des Ksc'M-ains The vein, acconling to Mr. Obalski's examination,

nins northeast for a length of a fourth of a mile, cutting the dioritie

.riiei^s strata. The width is from \o to 2.") feet in the southe.ii Jiart,

wiiere the same has been worked for a length of 1 10 feet. On the northern

part the vein measures over "> feet and large crystals can be seen

distributed all over the matrix. Two pits, \r, and •-'.-) feet deep, have

been sunk. Some of the mica crystals are of large size but break up m

small sheets when freed from the rock. Very fine cry.stals of tourmalme, of

garnet and beryl, the la.-^t sometimes :V' in diameter, are niet with;

small <iuantities of ai>atite also are found hi the vicinity of the mica crystals.

The mica generally is of excellent <iuality, (dear and free from spots and well

adaiiteil for ornamental purjiose.-. Fifteen tons of rough mica crystals

[iroduced --'i
tons of cut mi;'a, T X 4": some larger .sizes measure.l 7" X 10".

The mine has been worked intermittently, and at present operations are

suspended.
, \t r \

Adjoining this [iroiierty i^ the Moreau mine belonging to .Mr. I,. .\.

Robitaile, of (Jucbec. Thc'vein has a northeasterly direction and exhibits,
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wluM'c it has liccti cxp'.ircil, a laijii- nuiiilicr uf fine ti'anspaioiit mica crvstals.

'riicillfili there are many pejrmatile ilykes in the surnminliiii; ((iiiiilry, im wiirk

lias Iweii iloiie cm them.

The next |ir<i|ierly of im|Hirtaiii-e is the Heaver f.ake (•iailii. i<ii(i\vii as the

//((// niiiKs. It is situated at the heail nf the little Her>;er<iimes river, near

the lake, alniiit II mile- .roin the St. Lawrence river. The wiilth of the

vein, accorilini; to .Mr. Ohaiski. is lOII feet, increasiiif: sometimes to 2(1(1 and

even to :j()0 feet, with a vertical dip and a northeasterly course. Several

exposures of the vein show litie mica crystals irregularly distril.uted through

the pegmatite, '{"his jiroperty has yielded white transparent mica of excep-

tional value.

In aildition to the alxive descrihed occurrences there are a great numi>er

of i)ros))ect.-, some of them of very pi'omi.sing character. Several veins have

Ix-en reported in the country north of the Mc(iie .nine, at the head of the

rivers Heaulieu and Has de Sole. l)Ut the remoteness of the.se locations i-. a

gn-at hindrance. at present, to their successful exploitation. Hetween Tadous-

sac and Heigeronnes, on the little Mcrgeronn<'s river, a dyke of |)egmatite

has heen discovered holding large mica crystals on the contact with the gneiss.

The vein has ix-en opened up l>y Messrs. Dupuis and Latimer, of (iuei>ec, and

has given encoui'aging results.

.Molig thi> hanks of the Canard river, near the St. Lawrence, a large

numher of iM'gmatite veins have lieen located, hut the mica, with one excep-

tion, occurs oidy in small crystals.

In this exception, a large vein of quartz a.ssociated with another vein

of jM'gmatite exhihits an ai)picciai)le amount of crystals of fair size. In tin-

Lake St. John region many discoveri(-s have IxM-n made, hut the transport

difficulties ar" so gi-eat that, u]) to the iiresent, no serious exploitation ha.s

iM'eii attein|)ti'd.

Theclii(-f micaoutcrojis have heen located in Ponthriand to\ .shii),near

the lieadwat(-rs of the I'erihonka river, and _'")(> miles i. )rth of Lake Si. .Fohn.

Th(- mica is rc-jMirted to hi- of good size and very clear, o<-cuiTing in a pegmatiti-

dyke of large extent.

Large crystals are also rcconh'd from near .Vctre l)am(- des Ang(-s on the

Hatiscan riv(-r. Lake St. John district.

On the north shore of the (lulf of St. Lawrence, north of th( island of

Anticosti, numerous pegmatite dykes carrying some mica ar<- to h(- found on

the islands in th(- mouth of the Hiver Watshishu. Tlu- dykes attain their

greatest develoimu-nt on thet-ast coast of tlu- Hay of (^uetachu, Manikmigan.

ami carry, hesides mica, large (|uantities of valuidile f(-ldspar.

Mention of an occm-renceof dark mica, in crystals 1 fe(-t across, is mad<-

hy J. Laflamme,' from the vicinity of IWnse a L'aron, on range III of Jon-

(|uiere, Saguenay district. \o exploitation of the deposit has apparently

evi-r taken jilace.

' Ri-p. Prog., (icol. Surv., Om.. ISH2-S4. p. it D.
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Ari opciirroncp of nmscovitc associatiMl witli schorl is recorded from Ypo

island, in the Tpiwr St. Maurice river, I'ortneiif county, l)Ut the deposit

does tiot up])ear to have l)een worked to any extent.

OTT.VWV COUNTY.

Toirnxhip (if Villnii iiri-.

Han)je I, Lot :51.—Nilleneuve mine. Situated 20 miles north of

Huckinfiham and '.i miles east of the Lievre river. This dejjosit was

first inin<"(l in ISSl, hy Mr. \V. A. Allan, of Ottawa, who later sold the mine

to the Canadian Mica and Miniufi Company, Limited. This Company worked

lli^

m.

I'ui. .'lO. S'l'tioii (>r hill lit \ illi'iicuvi' tiiiiic. lot fl, ninirc I, tc)«n-liii> of Villcneuvc. Que.

gn, (tneiss: P. iKniiuititc ilyko; m, mica zoiio; f. iiias.slvc fcUI-par .iiicroi'linc and albitd.

steadily from 1SS4 to ISSS. and produced about 35,(KK) i)oun(ls of cut m;irket-

ahle sheets of excellent (|uality. The mine, which was well equipped with

modem machinery i.nd enijjloyed a staff of about twenty-five nien, passed,

in 1S.SS, into the hands of Mf. S. P. Tranchot, who worked intermittently

from ISfM) <() 1S9S. In 1!M).S, the pionerty was purchased by O'Brien and

Fowler, who continued to work until DecemlxM-, 1!K)9, withan average of ten

men. Since this date the mine has Ix'en idle.

The property was formerly equipj^ed with an extensive plant, but the

boiler-house containing rompre.ssor, etc., was destroyed by fire some seven

years ago. The present buildings consist of a large culling-shed, a boarding-

house, smithy, and \va.ste sheds. The mica from the Moose Lake mine,

belonging to the same owners, is brought here by road for culling, a staff of

girls Ijeing employed for the purpose.

The Villeneuve mine is situated ujOTn one of a parallel series of white

pegmatite dykes which have Ijeen intruded along the bedding of a reddish-
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(ieiu'ral view of Villi'iicuvf mine, lot 31, range I, towiisliip of Villeiieiive, (Jue.
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jrfcv. tilH'-aiailK'il Kiit'iss. Tlir ilykcs >lriki' iiurllifii^t iiml soiilliwc^t ami

(lipsoim- N<t° til tin- iKiitlicast. Tlicy nif of vaiyiiic xvidtlis, the iiiic in i|iic>-

tioii l«'iiiy: tlic widest ami iiu-asMiini; alruit l.V) iVct ai-ri)>>.

'riic count I y uiicis> is lii^rhiy «ainflift'iiiiis and i> tiniiiiialinizi-d adjacent

to the contact, as a result of the «raiiitic intrusion. The workings are situated

on the southwest side of ,. low hill iS.-e IMate Will) and con.-ist of an o|H'n

drift carried some 100 feet into the liill and liavini; a hei>ilil of liO feel at its

inner end. Kiiiin the liottoni of the o|«'n-cut, additicmal cjiiits have U-en cut

into the hill, and a shaft 12 X ll' feet sunk to a depth of .)() feet. The mica

occurs principally alone and adjacent to the western contact, and it is hi're

that the most extensive work has U'cn carried out. The dyke mass consists

of an intimate association of white feldsjiar (microcline and all>ite) and }.'rey

(|uartz, in which the muscovite crystals o<'cur emlii'<l<|ed.

HIacI- tourmaline (schorl) is ahumlaiit throuahout the rock-mass in

lar^e, well-tormed nei'dles. which often occur in radial a;;i;r< (rate- am' some-

times possess a h'UL'th of several fi'ct and a thickness of a couple of inches.

I'late XXXli show.- such tournudine crystals traversing a mass of feldspar.

The occurr.'uce of spessartite. a meml>er of the -.'arnet family wi,h man-

uane>e content, and of a reildish-lirown colour, is of interest. The mineral

occurs. <;t'ii<'f!'ll.v i" '"<"'' ae;rre;iates. hut so uetimes also as scattered indi-

viduals. throUL'hout the mass of the dyke. The cry.stals do not. as a ruh',

possess definite outlines. Iwiny: usually distorted ami with rounded taces.

I'',xceptions to thi> mode of occinrence ar^ , however, those j;arnet> not in-

freipiently found included in the muscovite crystals themselves. These,

though sometimes rather flattened, are usuallv well developed exampli's of

the usual dodecaheilron type. Other minerals which, thouuh not common,

sometimes are found in the dyke, are: jirey-^'reen apatite, (usually massive)

:

zircon, in medium-sized individuals; purple lluorite; heryl: and the rarer

miiu'rals monazite, i)itch-lilende. and the alteration product of the last-

mimed. <;ummite. These minerals are to Ih> considered more in the nature

of curiosities than economic products. Iieiiiti- rarely fouml in any iiuantity.

The mica, which was formerly mui'h in demand for stoves, etc.. is a j;reenish

mu.sc()%-ite and occurs often in larjii' crystals. One crystal foimd weighed

2S1 pounds and measm'cd ;iO" l)y 'J'J". yieldinj; 8.")00 worth of nu'rchautalile

mica.

The indivi 'uals .seldom jxissess rej;ular cry.stal outlim\ lieiufi us\udly of

rather indefinite form. thou<;h distortion due to crushin;; is rare. The sheets

are. as a ruh-, flat and s|)lit readily, iiut are not very resilient, having a hard,

brittle feel, when In-nt. In addition, the <|uality of the sheets is often imich

impaired hy the presence hetween the lamina; of numerous flattened garnet

crystals, which are sr) thin as to Ik- little moie than stains. Dendritic films

of specularite and jrothite are also common and often rencU r the sheets almost

opu.pie (See Plate.- XXXVII and XXXVIII).

These inclusions render the sheets unsuitahlr' for electrical purpose.-,

.since they improve the conductivity of the mica, while f<u' .stove and
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lunip puriMii-o, they aro oiiuully uiiiHuitaliU'. ('(iii.-ciiui'iitly it is difficuil,

ut |)r(>!<<>iit, to (iiul a niarkt't fur the mica |iriMliii-<>il, and larKi' i|Uatit it !(•.<« an>

at pn'M'iit iyiiiKat tite iiiiiics.

The fclilspar, wliicli has Ixm'ii wmi :iKa Ity-pi'odiict tn tlic> iiiitiiiiK fur mica,

is of two variotij's. miciociiiif or |)otai<li-soila feldspar, and altiitc or soda-

feldspar. Iloth are jjeneraily white, tiioiiKh the variety of inicrociine known
as uma/.on-stone and )i''<'<'tii''l' in <'oloiir. is sometimes met with. I'eristerite,

the name jtiven to a variety of alliit(> showing liiiili iridescence, i^ not uncom-

mon, and iieautifnl examples of this mineral, wliicli rivals laliradorite in

its vtirieties of colour-play, have Ikm'Ii found at the mine.

The feldspar has, on account of its purity, U-en reconnized l(olh hi

I'JiKhind and the I'nited States as remarkaMy lit tor the nutnufacture of tine

chinaware. .Mixed with kaolin in the proportion of ,'i2 per cent . tests have uiven

the l)est results. In iSSlt alM>ut UK) tons were ship|M'd to l'",n)jland and to

the I'nited States, anil aitliou)jh the price paid (S7 to l^lt a ion) is not

verj- liiKh, pure feldspar nnist Ik- considered a commercial liy-product in

contiexion with mica mining.

The following aiudysis of the feldspar has In-eri made hy the I'nited

States (ieolojiical Survey, and in order to demonstrate the remarkalile purity

of the mineral the theoretical composition is added:

—

Theoretical

.Analysis. Composition.

Silica . . (i;j.!l(i tit-til

.Mumina . llMti ... ls-l!»

I'otash. . . Ui.ss l(i-',K)

Iron trace.

.V sam|)le >. . "ininite, or pitch-lilendc. from this mine, has Iwen analysecl

hy the I'liitc ! S i. s (!eoioj;ical Survey, and was found to contain:

( )xide of uranium •i~ •'()'
,

Oxide of yttrium. 2'-"i7'
,'

Oxides of cerium and thorium ti-M'

,

.\ specimen of fiunimite ohtaiued liy the writer was found to slijthtly

excite the scintiiliscope. showiuf; the presence of small (|uantities of radium.

("erite is reported to occur, and a brown, compact mineral having; a matt

appearance and ieseml>lin>; mo'iazite was found. The occurrence of such

minerals containinjj rare earths is interestin;:. I>ut, as remarked aliove, is .-o

seldom that no ])ossiliility exisis of their ever iH'inj; economically exploited.

Some of the massive <(uartz from this mine is remarkably dear and free

from flaws. When cut en cahochon, it displays a well-defined si.x-rayed

Ktar, and is then of value as a peni stone—so-called '(juartz asteria' or

'star-cjuartz.

'

Plate XIX shows a narrow vein of pyroxene-iiuartz-porphyry, which

traverses the pegmatite dyke near its southf-a^t contact with the gnei.ss.

The vein is only a few inche.s wide and consist.s of a black, compact, and very
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Imnl roik. mimI i- -liikiiiir ii'' U-iim tin- t'lilv cviclciirc mm-m in ilif .li-liict cit'

liili-r iiilni-i'«ii" timii tlii' |M'iimai ili'« iliiMii-fl\f»,

A -iM'ciiiH'ri "f ri(M-<'i)lipiuiM| inii-mvilf finiii llii- mini' i< iiii'iil i.pni'il liy

(i. ('. IliitTiiiiiiiii ill Issi.

'I'lic liliililii: lit' n iiir(ff lim»^iif liniliiuilc i- iil-«i iiiriiliipiiril mi |.;ii.'i' t^ T

of ilif |>iililiriitiiiii i|iicili'<i, ami .111 iiMiilv-i'i'l :i |>tiiiiiiii "I tlii« iiiiiicnil will

U> fiiillKl in the Xiiii'fii'iili .luiiiiial "f Sriciicr. .inl Scr
,

N'.ii. Ms. |SV». |>a!i<'

•.MKi. A iiia'«.s 111 iiiaiiiliiti' of nvcr I |iiiiiiii| in wi'iijhl. |iaill.\ aiU'ti'il in

Kiiiiiiiiiti'. i- saiil III liavr Iwcii fniiiiil in tin- ii'iiH- in I*****!.

Tiiinisliijt «)/ W'isl I'luil'uiil

UtiUK'- II. I.'il -'•• linlic ili'in-^ iif niu-nivitf aii' if|i>iitfi| In iir mi

this Int. Till- shcfls art', liiiwcvtv. iiiikIi .-laiiinl liy irmi.aini <'mitain *|MTiilai-

ili' ami K'""'"'' ini'iiisimis.

IjiI •_'! -.\ litllc niininij fm- iniisi'iivilc niii-a w.i^ raiiinl mil licii' ulmiii

liflccn \"ai> au<i l«y linn. ('. .\. DilKas, Iml tlii' qilalily "i the An't-t* wa^

niiicli inipiiicil liy ii-mi-.«tains, ami im fiiitlii'r wmk ha-* U'cn umli'itaki-n.

'I'liinixhi i> iif lli>ll

KuiiKi' XII, Kilt 7.—Small ilcpusits nf mil-' ivitc un-t; mi tlii> Int. Iml

have iipvci' Ik-iti cxpldiliMl. I'c)jmatitf ilykc< arc cmniiKin tliiniiBlimit the

(li.-itrict ami jiiKsilily caiiy niUM'(.\ itc mica, lull li •cmiiciicc- nf inipmtaiicc

iiuvf as yet U'cii discuvcrccl.

'I'iiiin\hi !> iif lliii-kiinilrini.

lUiUtiv .Ml, I'lts I'J. i:{. rcarsiiii iiiiiic. A c.iai^c pcumatil.' ncnir- .m

tliis piiipcily ami has !«< II wnrkccl t(ir tc|i|-par. .V i si.lcial'lc .|iialitity

if iiiic liccti tmiliil. tmt is (if little value mi ai(•(•mini i>i the >laiii> ami

I'lusimis it cniitain

Tiiii'iixliii' I'J WitLiJiill.

UaiiKc VI!. I,(it •J.'i, I'!.!. -Ix'ilii. mine. This pnijuMty liclmisis t.i

O'Hiicn ami I'dwlcr. and has Ik-cii wmkcd f.if feldspar ami tcnirm.dine. The

deposit is of the usual |«'jriiiatite ly|ie.and carries <:reeii feldspar tama/oiiilei.

jioristerite. and •:ariiet. in addition to small plate> of (.-rev Icpidolite and

aKKi'eKat<'s ot (rreeii am I red tmirmaline. .\ i|iiaiitity of the latter niiiiera

was mined \v

as peiii

ith the idea of employins the ch'ar(>r and more iM-rfeci crystal

stones, liut the proportion of valilahle to cloudy and fractured spi

mens was .so si nail that oiH-ratioiis were aliaiidolied

The mica has little commercial value, U-iiiir hard and lirittle. and mily of

ini])(>rtaiice as an eventua

some ."> |)er cent.

tual .source of the element lithium, of which it contains

The occurrence of small (luaii

also recorded from this mine.

tities of uraiiinite, Kummite.aiid Uuorite is

.\iiii. Rep. tiool. Kurv,. fun.. Vol III, p. .Vs T,
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III isst, ;ilH)Ut !i toll of lopulolitp was mined uiidor the ideu that it was

niuscovitc ami sheets up to 2 feet in diiiiiieter are said to liave \)vvn ohtaiiied.

An aiiiiK -i-' of this mica pave:—

SiO,

Al,(),

le,(),.

MiiO.

iv.()

NilJ

)

l.i,.().

Mk<).

!•
. . . .

Total

t7-S<)

•_'Mt>

2-.')2

I- 11)

1(»-7:J

1-34

.-).41

()-8)>

7-H
l-'.H)

102 -Dt

it

m

AHliKNTKIll, fOlNTV.

Tiiinixhij) iif (In iirillf.

Haiifie VI. Lot !».— Mica crystaisof hii'se size were mined liereasfar hack

as lS."):{,and sheets were sent to tlie Paris Kxhihitioii in In.m. Xo work lias

Ik-cii done for many years.

Outcrops of mica are reported ulso from raiifie V. lot 10, and raiifcc X,

lot l.of tiie same townshi|).

ni;nriiiKK <oi\Ty.

Townshlji (if MiilsDiiiiniir.

The MiiisoiiiKiur ininc. the jiroperty of Theodore Doucet. of Montreal,

is situated on the southeast border of Mica lake, rali.tte 11. lots 1 ami 2. of

the township of Maisonneuve. comity of Herthier. 10 miles from St. I'.milie

station on tiie Canadian I'acilic railway. The ro(dvS on this property lieloiij; to

the l-aurentiaii <;neiss varieties and are cut ohli(Hiely l)y a massive vein of

])e<;matite varyini: from M\ to .VJ feet in thickness. coi)iously (diar>;ed with

mu.scovite in larije crystals, many of which yield sheets of merchantalile si/.c

and (luality. This vehi has lieen exposed I )y an excavation of ahout 20 feet hy

12 feet, averafiiiifi 10 feet in de|)th. Tiie vein runs due east and west, while

the strike of the fiiiei.ss is .\. .")2° \V.. thus showing tiiat the vein cuts the

rocks of the count ry at an angle of :}S°, the dip heing i)erpeiidicular. .V solid,

well-defined wail call l>e seen on the northwest side; on the eastern side the

wall has not l>eeii laitl hare. The vein has U'eii exposed by stripping for a

di-tance of 300 feet ami shows the characteristics of a promising deposit.

The rock on either side and in contact with it, ami throughout the country

' .\im. r.L|). C. ol. .Surv.. fan., 1S99, p. VI R.
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pononiilv. is u con., ,unit ivoly fine-firaiiuMl aspivsuto of (|Uaitz. feldspar. anM

h.,rnl)lon.lo. with scalv particles ..f mica arraiijie.l in i)arnllel layers. 'I'l.e vein

matrix on the other hand, consists of larjie un.l coarsely crystallme masses

of pure (luartz and flesh coloured orthodase feldspar, confusedly afifirefiated

together Imt perfectly distinct aii.l fre.|ueiitly aiMK-ariiifi to penetrate

each other with straijliit radiating cleavase faces for a consideral.le length.

The white nmscovite mica occurs in this vein partly in isolated crystals, dis-

tril.uted irregularly over the whole width, an<l partly in accumulations near

the contact with ihe adjacent formation. .Ml crystals ol.tain.'d fn.m this

,„i,u. furnish fine she.'ts, cutting from •.'" X :{" up to V < 7". an.l some

crystals in situ measured IS" sii'iare.

'

This pegmatite vein, like that of the Viliencuvc mm<-, is di>tiiignish(M|

l,v ,1, run- e ot foreign minerals. In additi.m to tou.maiinc, l-eryl, :md

.rnrnets the rare mineral samarskite occurs somewhat almndantiy m the

excavations made in the vein. .\n analysis of the .s.marskiie toun,l on this

property gives the following percenlages of the rare earths it contains: -

Oxide of uranium '"'.','','

Oxide of yttrium "",^'/

Oxide of cerium and thorium .

I-(V,

Toiiiirthijt iif l>i >''/' -

\nolhcr property which has c.me into pr.uniiience on account of the

,„i„,.ral deveite,' <.mtaining ra.lium, is situated 17 miles northeast ot

,l,c villa f .Malhaie d'harlevoix county), near Lake IVds des Monts

the town-hil. of l)e Sales. The pegmatite vehi has a length ot ;{l)() t and
nt

m avera-'e width of -.'Ofect. Sonu- exploration work was d.me on this

'nn.l.ertv'in 1S',»:{-I, and a crystal weighing 70(1 pounds and mea.Mirnig :V.' <

'..-," vieldin.' l.erfect sheets of 10" X 11", was extracted, rifteei, to twenty

ton/.>f rough mica crystals were mined and i.repared lor the market.

I'lu- mine wa- sul-sequentiv worked l-y the Canadian Mica (',.. lor a tew

months hut the Company went into .i.,uidati,m, and the pioperty has <ince

l,,i„ i,lle. The occurivncc of l.iotite associat...l with the mu.covite is note-

worthy. Imt the former mineial is too crushed to he ot value.

PROVINCE OF ONTARIO.

In the !»rovince of Ontario, several dei.osits of promise have heen dis-

covered hut so far none of then, have l«>ei. worked to any extent.

Oneofthefh-st -ifnot the first mica mines t.. he operated i" the Province,

was that worke,l in l.SC.!. l.y the New York Mica Co., on concession 1\, lot 1(.,

f
'.Sic .lourii. Can, Mill. Inst. Vol. VII, p. 2ir>.
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of tlipt<(\viisliipi)f Xnith Miii-Ross. A force of 22 niP!) wiis oinplo.wd. aixl al)oiit

2 tons of mica were produced, most of which was sliip|KMl to the I'liited

States and presumably found use in the stove iixlustry.'

In Froiitenac county, Clarendon townsliip, a deposit of niuscovite was
worked irreguhirly on cmcessi n II. lot 21, liut the mVa was found to l)e

ratln'r iron-stained, and work was abandoned some ten years ago.

In the adjoining township of Palinerston, a niuscovite deposit was worked
in the early eijrhties on concession II. lot 21. I>y a Mr. Sheppard. Plates
14" X is'are .said to have Ikhmi extracted, but work was soon discontinued,
—for what rea.son is not stated.

In the township of Miller, concessim XI, lots i and o, niuscovite has
been mined at intervals for some years. The locality lies about 20 miles from
the Kiiiftston and Pembroke railway, and the mica is often spoilt by iron stains.

In the township of ("aivin. about 10 miles west of Mattawa. and ll
miles northeast of Iviu ("iaire .station on the Canadian Paciti • lailwav. de-
posits of white mica have l)een located and worked to some extent. MJiinfj
was practically confined to concession IX, lot 1!», where the mineral occurs
in a large pegmatite dyke cutting gnei.ss. The crystals were found to be of
small size, anil work was soon abandoned. On concession I, lot !». a deiiosit

of greenish niuscovite was worked in 1S!« by .Mr. J. .McKay, who sank down
2"> feet and then abandoned the pits.

On lot 1(1 of concessions I and II of the .same township. Mr. I". H. Hayes,
of Ottawa, started to work six parallel veins of mica-bearing pegmatite in

IMW, but no records are to hand to show with what success.

Muscovite al.so occurs in consideraitle (|uantities in the neighbourhood
of .\liumette lake, near Pend)roke. Renfew county. ( )ntario. Large niuscovite
crystals were reported to have Ix-en found by Mr. \. .Murrav many years
ago, but the extent of the deposit is !iot ascertained.

On Veo island, near the upper end of Tar island, one of the Thousand
Island group in the St. Lawrence, small tiuantities of white mica have lK>en

found in a |H'gniatite dyke, but no ipining has lieen carried out on the dejiosit.

.Mica outcrops are also reported from the township of ("leland. 12
miles southeast of Sudbury, and from the township of (Jladman. 20 miles
north of Lake Xipi.ssing.

In Ilungerford township. Hastings county, small niuscovite shwts
averaging (i"XS" were mined in the early nineties from a narrow |>egniatite

dyke having a strike of \.K. and S.W.

The occurrence of considerable (juantities of mu.scovite along the Pcta-
wawa river is also recorded.

In Kffingham township, .\ddington county, some small mu.scovite de-
posits were worked in INiK) by Messrs. Smith ami Lacey, who sul>se<|uently

oi)ened the Lacey amlier mica mine near Sydenliam, Out.

In the early nineties, a niuscovite mine was being operated in .\binger

township, near Mazinawe lake—with what succe-is is not stated.

'K<'|>. I'riijj. (iful. Surv., C'iin.. 18*0-71, p. ;(l(i.
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In IVrpiisiiii towiisliip, cdik

thc<i(>()iKiiin Hay Milling Cninimiiy. in

ing a rather nn it tied nniscnvitc

L>():{

(•^'s^i<ln II, lilt IS. 10 miles fniin Parry Soiiml.

Tll:

1S!»4. had a few men emplDveil extract-

.-stals are said to have In-en sonie-

whuf vrii: .hed, and tlie slieets did ni)t exceed V'X 10". Tlie mine was nainei I

tlie Harris mine, and a depth of some M) feet was reached in the workiiifjs

The Oak Uidge mine, on ci cession \II. lot s. of McDoutiall township.

WHS opened in tlie same

of mottled white mica.

year as the al>ove, and produced a small nuantity

On concession X lot r> of the same township, the Valentine mine was

id

consisted of open-cuts and were not carried to any
o|)eratcd for some months in lS!M,and was e(iui|iped with a small holier an.

hoist. The workinns

depth.

Promising outcrops of mica were at the same time reported from coii-

eesfion I, lot 2, of Fergus(m,and also from the adjoining townshipof Burpee,

n Choter township, the Virginia Mining Company, of
Near Kdgington, i

Tonmto, opened up a muscovite deposit in IS'Mi. Imt do not app< 'lave

Iieen

not !

ssful. White mica mining in the Pa-ry Sound d'strici does

proved a very profital)le un( lertaking. Numerous lall

surface -pened up in the nineties, and operations have lieeii

lucted on a small scale at various points during recent .vearcom
ojx'nings m

Th

(le. however, sfIdom exceedeil some 2.") feet, anil it would seen

that the dejiosits are not rich enough to rei)ay exploitation on a larj

.\. C". Laws(m' mentions a nmscovite nuca nune m oi|M'ration. in isx.').

on the sou

aPI

cutting gneis

th side of Falc.m island. Lake of the Woods, l.ut no recent w.irk

irs in a pegmatite dyke
)ears to have heen carried out here. The mica >cc

id the sheets are large liut rather um ll-^tained. Deposits

diong hav. and on Hig island, as well as on Uainy lake
also occur on Saba

the first named locality lieing the only one so far worked.

In the Parrv Soun \\ district, in the township < f Proudfoot. a coarse and

fine-grained gneiss occurs, containing hiotite and grey, muscovite mica

gneiss is pentIt rated hv various masses of fine-gi

Th.'

iiineil iliorite ami l)y a great

nunilierof jiegmatite dykes that have attracted the attention of prospect

account of the beautiful crystals they contain.

size and

These dykes vary greatly in

1 compo.-sition. but even the narrow veuis sometimes contain mica

litv. In one of the largest of these dykes the various

I'rvstals attaining a
crystals of excellent ijua

ills occur in crystals of gigantic size— iir.crocline (

length of .1 or 4 feet. an<l mica cr.y^itals fre.iuentlv yielding jilates of

S" X 10". Both biotite and mu.scovite aif

•i|U('

found here, but the muscovite

which is [lerfect in <|U ality and cleavage, is alone suitable for commerce

Outcrops of large-sized mica have also been located in the township of

McConkey, concessions IV V and VI, but the deposits jirove d to b

mostly confined to the .surface.

Ann. Ri-p. (ico!. Siirv.. Cuii.. IS-Si. Vol. I, p. U9(f.
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PROVIHCE OF BRITISH COLUMBIA.

In British ColutnlHii. soiiip micii deposits Imvo ],evu exploited in the
vicinity of Tete Jiiune ("ache, ahout loO miles to the northwest of Donald
on the Canadian Pacific railway. According to Mr. .McKvov.' the inicii
occurs as a constituent of coar.se peRuiatite veins, which cut the
country rock-consisting in that locality of garnetiferous mica
schists and gneis.<es, the schists predominating. The pegmatite
vem has a width of l.", feet, .sometimes yielding crv.stals cutting
sheets IS" X 11". These crystals are generally found on the hanging
wall, while some are irregularly distril.ute.l through the vein. The mica
is a transparent nm.-covite with a very light greenish tint, ami appears to Ik-
of excellent <|uality.

The deposit was being worked hy a force •)f twelve men at the time of
Mr. MclAoy's vi-it, the mica iK'ing shipjied out hy pack-hor.ses to the nearest
railway.

There are a nundK-rof other depo.-<its„f this mica in the .same locality,
and It IS possible that this region may produce an appreciable (|uantity i)f
very hne, clear mica, whicli, on account of its high price, will U- u.sed" for
ornamental purposes „nly. .\ great drawback, however, to tiie proper
exploitation of these depo..its. is the lack of access ami communication, ail
supplies re(iuiring to l,e carried in by j)ack-trains over trails, which, for the
greater part of the year, are in bail condition.

.\ccording to the latest advice from the British Columbia Bureau of
Mines, the mica mhies in this district are .still only in the expioratorv stage,
and no producticm has up to the i)resent been reconled.

The presence of mica—probably mu.scovite—is reported by Dr. (J.

Daw.son, in veins in granitic rock in the vicinity of the northeast arm of
Sliuswap lake, ami also from a i)oiiit about 120 miles northeast of Clinton.

Muscovite crystals have further been collecte.l from near the junction
of the Canoe river with the Coldwater river.

i :;

HI-

NORTHERN LATITODES.

Throughout the .Vrduean rocks of northeastern Canada, pegmatite
dykes occur, containing large crystals of mica, but. owing to the l«.nt and
broken nature of the crystals, they are seldom of commercial value.

A. P. I/)w-' mentions the occurrence of a brownish muscovite in crystals
4" acro.ss in a pegmatite dyke on Lake \Vinoka|)au. on the Lower Hamilton
river, Labrador, and a similar occurrence is also recorded from the Eastmain
river, between Talking and Lsland falls.

Probably the first mica mine in operation in Canada was that on a
tributary of the East main rivernear James hay, called Isonglass river, in

' Rep. Prog., (iool. Surv., Ciin., VII, 1,S9.5, p. 224 L.

' Ann Uop. Gcol. .Surv., Can., Vol. XI, Part D. p. 39.
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lutitudp .V2° :J.">'. A deposit ..f imiscovitp is recordcMl' us haviiip Iwu worked

here us far Imck as Itis.-)^ hut ()i)erations do not ai)i)ear to have l>een very

.successful.
. M !• ir I

Crystals and plates of muscovite were olitained in ls,/.l)y .Mr. hmllicti,

from (•uinl>erland sound, on the east coast of HatUn island.

P. C. McConnelP mentions a muscovite deposit w!iicii was iK-inpoiKratod

in IIKW at Lake harbour, on the .south shore of Hatlin islan.l. near His

island. Nine whites and a nundxM- of nati' > were employed in the nune.

and the output for the vear in ((uestion is given as Vi terns of roush mica.

In issr>. the presence of mica was rei).)rted l)y Dr. R. l*ell. aloiia the

chores of Hudson strait, hut the definite locality was not ascertaine<L

Siiecimens <.f verv clear mica are also rep..rted as comin- from some pait of

the coast of Lal)rador, hut m) information as to the preci.se point is iivaiiahle.

R. Hell' records a mica mine in operation in lSSl,(.n Chateau hay. Strait^

of Helle Isle. The mica is said to he -lark in colour, and averages :i" X (>'

.liameter. .Vhout one t(m was shii)ped in the ahove year, via St. John, to

Boston.
, ,. 1

• ,1

H liell also ohtaine.1 specimens of muscovite from the Eskimos, on the

north shoi-e of Huds.m straits, in ISSL hidications of mica seem to he

fairly abundant in the district, and it was re|)orted that tra.h-rs took consider-

al)le (luantities away.
_ _

liesides the foiegoiim. an occurrence of muscovite in large crystals is

ueiitioned hv.I. H. Tvricii' in a pegmatite v<'in near Cross lake. Saskatchewan.

Ihe locality was dimcuit of access. and there is no record of any w.M'k having

Iwen done.

' .\nn. Rpp. Ccol. Surv.. Can., lss7. Vol. Ill, It. 11. p. !<••'•

^ Ann. Rep. (iool. Siirv., (an., Vol. XVI. 1904, p. 141 .\.

' Rep. ProR. Geol. Surv., Can.. 1HX2-K4, p. 10 1)1).

',\nn. Rep. Gcol. ^urv.. Can., Vol. XII, mX), p. 26 K.
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CHAPTER I.

mixi:kai,()(;i(\i. and physical charactkhistics oi mica.'

riiderthpgpiu'n(iiiirii«-"iiiiVa."aii'eiiil)iiu-('(l—iniiinirioial.)KiViil>pnse—
thipp groups of siJociVs pos-pssiiid niorp nr Ipss similar charactpristics:—

(I). TtiP Mica (Jroiip. wliidi comprisps tlip micas pro|)pr.

(2). Tlip ("iintonitp (Irmij), or l)ri(tlp micas.

(i). Ttip Cliloritp (iroup.

.\ll tlip alx.ve s|)pci(>s liavp liighly pprfpct l)a.sal cipavapp, and split pasily
into thin clastic lamina". Tlipy cry.'^tallizp in tiip monodinic svstpiu. tlip
crystals JH-inR oftpn of p.spmlo-hpxaK<mal or pspudo-orthorhomlw liahit, and
pxliihitinK, in many ca.sps. twin .structurp.

Clipmically. tlip micas arp silicatps of aluminium, with potassium and
hydrogen—oftpn also magnpsium. fprrous iron, and in .some ca.<ps fprric iron,
.-odium, and lithium: furtiipr. in rare instancps, i)arium ami chromium.
Kluorinp is oftpn prespiit, while limp is sphhtm in evidpiicp.

All thp s|)pcips yield watpr upon ignition, tlip true micas from t to .j ijer
cent and the chloritps from 10 to i;j jjpr cpnt.

Thp minerals included in (iroup 2 re.semhle the micas projwr hoth opti-
cally and crystallographically. l)ut are chemically of more hasic character,
and are, in addition, distinguished }>\ the extreme hrittleness of the lamina-.
They may lie regarded as forming a transition from the mieas pr()|)er to the
chKtiites.

The Chlorite (iroup (li) includes a numlier of minerals characterized hy
their gi-een colour, due to ferrous iron. The memliers of this groui) seldom
occur in crystals of large size; they generally form scales and inciustations
on the walls of dru.sps in dolonn'tes and mica .schists; they are also as.sociate<l
with .-erppntine, ami sometimes fill cavities and .-earns in hasic igneous rocks.
They are fre(|uently alteration pro.lucts < f ferro-magnesian silicates, and as
such are often massive or earthy.

The sjiecies are, in many respects, closely related to the micas, crystallizing
m the monodinic .system and possessing pronn'nent luisal cleavage: the
lanuna- are, however, tough and comparatively inela.stic.

Chemically the chlorites are silicates of aluminium with ferrous iron,
magnesium, and chemically combined water. Calcium and alkalies—the
lattpi pre.sent in all the true micas—are to lie found only in small amount.

The nipinlK-rs of Groups 2 and .'i, though of n<i value commerciallv, aie,
on account of their extensive occurrence as rock-fornung minerals, of eon-

'Ijitin, "micaro," to ^hiiie; rrciicli, iiik-a ; Gommn, ••glimmer.
'
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!<i(lpnil)lc gniluuiciil importnnco. Miiiiy i>f tliciii iiw pKoudiiiiuirplis, or altorn-

tion priMliK'ts of utlHM- niirici'als. Sucli aiv: iiuii'Kuritc, a s|i»'ci('s lM<l(iii)!iii)!

to the Clintoiiito (irmiii coniiiionly foiiiid with piiiory :ui(l (•oniiulmii, ami

rcRiinlpil as foniioil diicctly frum these iiiiiicrals: uttrelitp, a secimdary specie-i

characteristic of sedimentary roclcs which have suffered dynamic meia-

m<)r|)liism, witii the formation of so-called ottrelite-schist.

A further grouj) of allied micaceous minerals are tin- vermiculites. hy-

dratcd silicates related to tiie chlorites and regarded as alteration products

of the true micas.

None of the s|)ecies included in (Jroups 1' and '.i are of siillicient economic

importance to rei|uire more than the al)ov, passing notice, and it is certain

mcnil)ers of the (jroup of the true micas which enjiajje the attention of miners.

MKAS PK01'i:i{.

This .section includes the following main s|)ecies—among which are to

lie found the micas of commerce.

.Uiixnicilc (Potash Mici This varietv. which derives its name from its

having iK-en first ohtaintMl from Kiissia or Muscovy, is the commonest nn'ca,

and is the species usually jiresetit in granites and mica schists. In colour

it is. as a rule, light, and sometimes clear and colourless, having a |)early

lu <tre on the cleavage surface. .\s of the two chief micas of commerce,

its occurrence, etc., are further descrilied in Chapter I.

Purmjonitf (Soda Mica).—The name paragonite was originally given to

a white .schist found at Monte Campioue, in Switzerland, and which contains

Ijeautiful hlue prisms of cyanite or disthene, as.sociated with reddish-hrown

stauroiite.

The ro<'k was formerly suppo.sed to he a talc schist, and received its name

in allusion to its mistaken composition.

LepidoUtf (IJthia Mica).—-This is a rose-coloured, lilac, white, and

sometimes grey mineral, which is one of the rarest of the micas. It is seldom

found in anything hut .scaly aggregates, as. for e.\ample, at Pala, San Diego

county, California, where a lenticular de|Kisit of Ix'autiful, lilac-coloured

lepi<lolitc containing the well-known ruhellite, or pink tournuiline, has lieen

mined to a considerahle extent. Other localities where the mineral is found

are we.stern Maine, and the Black hills of South Dakota. At the latter

place t occurs in conne.xion with the tin and wolfram deposits. Formerly

of ini|M)rtance on account of its lithia content, which averages 4 to ."> per cent,

and mined both at I'ala and in »he Black hills for this purpose, lepidollte no

longer is a mineral of econoinii value, the triphylite. spodumene, and am-

hlygonite deposits of Dakota and North Carolina having tiiken its place as

sources of lithia.'

The colour of lepidolite is prohahly due to manganese.

' r. I.. He
iiiKton, 1*.)1U.

Mineral Kesourcc- of the I'nited Stuti'<. Ciilciular Year. 1!I0!». \Va<li-
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Zinnu'tthlite ([.itliia-iroii Mica).

—

Tliis mica lake- its naiiH' from Ziiinwiiiil. Ijvju'liiiyc, wiicic it i> fi(uii(l

accompanyiiiji ca.->>it('ritc ami WDlframitc in the titi-lodcs (if that district.

Ziiiiiualilitc and related litliia-inm micas aic cliafa<'teiistic of |H'>:iiiatitic

veins in Kraniles an>i ;;neis-es. and I'siM-ciaily of tiiose in wliicli cassiteiite

tissDciateil witli (iuorite occurs.

The hthia content of the Zinnwald mica averaui-s :{•;{.") |K'r cent and
inininj: was formerly carried on in this district for the mica on account of the

lithium it contained.

The colour of the mineral is usually a hrown oi' ;:rey and sometimes

jrreeiiish. Tin- so-called " ralKiifilimmer, " frotn .MtentMT;:, is a dark, blackish-

<:r<'en variety of zininvaldite.

*i

liliililc ( l''eri'o-maj;ne:ian .Mica).—

IVually of a dark colour, hiotite is re^iarded a-^ forming one e\tr< me of

the ma^'iiesia micas; it is. in fact, a ferrifeious jihlojiopite. and as such, may,
with ilecreasini; iron content, iiecome iioinial phlosropite

Miotite, in mall scales. i> a usual constitutent of granite .Miid eruptive

rocks. ()win;r to its iron content and colom-, it is misiiitahle for trade jiiir-

po.ses, and althoujih much dark, so-called phlojjopite, oi' amln'r-mii a, is inini'd,

it is questi()nal)le whether a larite proportion of this is not in reality liiotite.

This liein;i the case, and since no shar]) distinction Ix'tween i

' tite ami phlo-

j;<)l)it(' exists, many of the deposits mentioned in the precedinj; patres, anil

classed mider p!do;;opite, nuiy jxissilily lj<' mor<' correctly termed hiotite mica
deposits.

Since it would 1h' necessary, for an accurate determimition of the s|H'cies.

to conduct in each case a detailed optica! and clutnical analysis of the mica,

and siiice such an examination liarilly comes within the scoih- of this re|)ort,

it has heoii deemed sufficient to class all the so-called "ainher micas" under

the coninion head of phlosiojiite, indicatiii};- l)y tiie colour in each instanci-

to whiciL extreme the particular mica lK'lon>j;s,

PhlognpHc (.Ma<rnesia Mica).

—

.Vs descrii)ed aliove, \mder i)hlofi:o])ite are classed the lijiliK r-coloured

and relatively ii'on-free majinesia-inicas. The colour is usually a Itrownish

to yellow, and the she(>ts have <cenerallya mottled a[)|M'arance. In addition

to occurrini!; in (conomically valuable deposits associated with dykes
of l)asic rock, <reneraily jiyroxenite, phlonojiite is .also found in many
metamorphic limestones, esjiecially in those helonjriufi to the Arclueaii

IM'riod. Such limestones, altereil either by contact or dymimic metaniorph-

ism, frecpiently contain phlonopite in consideral)le amount. The crystals are.

a> a rule, small and well delim'<l, thoufili occasionally lar,!re indivitluals occur.
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IjI liiiloiiiiliiKi (Iliill Mic!l«).—

I'liiliT this iiitnii' arc nii.ii|><-c| a x-iirs i>f niica^ wiili liiuli imii ami liiw

iiuw"'"''' '•••""'ii'- 'l'l"'\ '"'' !'" '>la<'l<. iiii'l |M)!'M'>.-< a liijili irlassy luetic.

These micas occiir as small plates in |ilut«iiiic rocks (granites ami ki"'''"*-

es), ami aie kimwii from (iennaiiy, Irelaml. Sci tiaml. ami riiilaiid.

Ill aililitioii to the precediim. the t'oilowiim h-ss iiii|iorlaiit minerals may

tic iiiciitioiicd as lieliiii^jiiiiir to the (iroupoi the true micas: -

Alur^rite. a manganese mica, from I'iedmonl: roscodite. a vanadium

mica of doiilitfiil formula from ('alifon\ia: cocllacheritc. or l.arytes-mica. fn.m

the Tyrol.

Chemical Composition.

The theoretical chemical compositions of the various micas ari' >;iveii

Ih'Iow. Owiiifi to the fact, however, that most micas contain (|uaiitilies ol

minute inclusions of foreign minerals which may alTict the analyses, and

also that, in most cases, the ei|ui\aient elements rejilace each other in some

de^aee. the results ol.taiued are seldom found to afiree with tlu' theoretical

(()m|H)sitions.

In the case of hiotite. for instance, the two iwicentayes ijiven represent

the extremes of the mineral with tiie hiiihest and lowest iron content. res|H'c-

tively. till- usual composition U'in>: more or less midway Ixiween the two.

In other micas. Iluorine often replaces hydrosyl to some extent.

M iiscKi-iti:- lUK.M.Si^O,.,.

Silica. .\hiniina. Potash. Water.

SiO, AU);, Kol> II.O

Total.

(.-,.•_. ;},s.l 11. s
i

l-tl 1()()-(M1

Till alnive reiircsciits the normal ( iposition of the clear nmscovite ol

comiiuM-ce. riuorine and iron are often present in small amount, while

lithium and titanium occur in certain varieties.

The iron content is apprecialily hiuher in the lirown and red-.-tained

sheets.

Poniijonitc: lIj\a.M.,Si.|( ),.

Silica.

SK),

47-1

.Mumina.

•\l3O3

4(1-1

Soda.

.\a,(>

N-1

Water.

ll.,o

1-7

Tola

l(H)-(lll

i'otasll usiiallv repl.Mci's soil:i to some extent.
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Upiilollt,: lll.ijK Al.Si.o,.

Silica.

Si( >,

AllllllilKl.

AM),

I'otasli. Li Ilia.

!.i,.»

:'?• t |S.!» Ml l-l

Tdia

KI.MMI

Fliiorino !.•< jfcncially present in varying amount ; Icpi.li.litc fioni J^^^cha-
kown in the I'lal moiintainf. ontain.s as hiKli a.- S.? |)cr cent, often i-pplacinj-
ly.lroxyi; while a lithia content of .Vil was found in ii lepi.lolite from I'aii.s

Zinnwiilili'li: I,i,K,Fej,\ 1 ,Si,0„

Silica.

SiO,

.Mumina. I'ota^h.

AM), K,<)

J7-I -'l'-!» 1(1..•>

Ferrous
oxide.

1V( >

It'.-I

l.i.li::. Toiid.

1/ ')

.M l(H)-l)((

Fluorine is leurly always present, .some -aricties containinR as hieh as
S-O [XT cent. Water is also often present in .small quantity.

The zinnwaklite from Zinnwald has been found to contain traces of
ru))idiuni. ra-sium. and thallium, and boron has Ix-en detected in some cases—
as also in some lepidolites.

The variety of zinnwaldite known as cryophyllitc. from the Rranite of
Capo Ann, in Mas.sachusetts. has the following composition:—

,. Ferric Ferrou.s
Silica .Mumina „xide oxid.'. Potash Lithia

FeOSiOj Al.,(), FejO,

'>;}'0 10-S 1-9 S-O

KjO Li,()

i;{-2 4-1 l(H)-()0

Poli/lilhionitr. an optically related mica from Kangerdluar.suk, in (Jreen-
land, contains:

—

"

. _ — .-,-

Silica

SiOj

.Mumina

Al,(),

Lithia

LM)
Soda

Xa,.'. /

Potash

K,()

Feinius
oxide

FeO
Fiu(. le

F
Total

59.3
1

12-(i 9-0 7-() .)-4 0-9 7-;< 102-

1

liiotitf: (H.Iv), (Mg.Fe ), (.VI.Fe"), SM),j.

The aljove formula indicate,, the jM^ssihle range in chemical composition
of hiotite.
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The «>iniiviil»Mit ••IiMiii'iit.x, iiiiiviilriit, liiviilciit.ainl Irivali-iit i<'-.|K'itivi'l\-,

ciintiiined in tlw tliin- M't;* nf Idiick)'!.", iiit" iiitcrclmiiitfalilc. -u tlml. tlicon-t-

iciilly, till' ciiiiipoKilioii may in iint- itir«taii((' In- rc|ii«>'*«'nti'il liy:

K,MK,Ai,Si,()„.

ponfKpom.inK to:

—

Silica

SiO,

Alumina

AM),

I'nia-ll

K .(

>

wliili' th«' (itlit'i- cxtrcnic wmilil U":

Majjni-'ia

II III

T-tal

lOII-OII

Ferric Ft-rrou!*

Silica oxide o\i"lt' Wat CI

SiO, l>,<>. Fc(

)

ll,()

Tot!

:r)-<» m-'.i •_>s.(i 3>U l(lll-(NI

These two theoretical extremes probably never occur in nature, the

equivalents replacing one another in varying ratios. Water, for instance,

is always present, re|)IacinK in part the potash, ami lluorine is al'O generally

a constituent.

According to Tschernuik, hiotite is a mixture of IKK-MiSijO,, (mn«-

covite) and MgjSiO, (olivine) in the normal ratio of !:;{.

PhliMjopite: K,Mga.\ljSij( )„.

With increa.sing iron content, apiM'oaches hiotite in composition, atiil

usually contains, in addition, soda, lluorine, water, and frai'es of iithia.

The red-hrown varieties all contain fluorine, while the green phlogopites

have liie smallest fluorine content.

The theoretical chemical composition of normal phlogopite is:
—

Silica

SiO,

40-8

.Mumina

AM),

I

.Magiie-ia

MgO
I'otasli Total

i:}-!t

III

2-() 12.7 KXJ-tK)

11

Lepidomelnne: HK2Fe,Fe,.\l3SigOi,.

The calculated composition arrived at from the alnive formula wouhl

give:—



Silicii MuMtitiii

SiO, AljO,

m-\ III-:)

IVrriiui* I'fi'iir

nxiili' iixiili'

I ('4 :«•!

F»Mt!l«ll Watrr Tnfiil

Kj » il,(>

«.;{ (|.N !rM).n(»

In aililitioii tu tl i \> tor nl' ciiii^litiitiiiri cotitairu'ii iimll niicn^, a vurviiiir

miKiiint iif iiii>rlijini( '\ 'icld water is iiroially prf!<i<iii in tho rrystnl-, aiict

i.i nivpn off iiri hcatill: til ;i'(F ('.

In what tnaiinrr ihc lli un'n*' oiitrrH iiitu the coniiMi-'iiioii nf mica, Imw
till- liyijna't^ii is coii "'ii' ' uw tho r\c(>fs nr (IdiriiMicv nf cixyRr-h .iKovc ur

Ik-Iuw tlio iirtli '"ilic i • i- u' •< to l>o accoiintcil fur, anil of wlial «iiicic acid-

tlu'fj- triincral-- a. ' |> ihlpms wliicli rc'i|uii-p .«till fiirthrr iiivcntiKaliuii.

lloafpil in til il t I r>, ail the micas yield water. F^pidcUte ami
/innwaldite ciiloiii I, ! r > i idiaracteri-lic i-i>d. and fii-e readily to .1 zn^y

and dark gloltiile . t'e( ,

.

I ai • li le a''''e'tcii liy iMiilintj snl|iliuric ncid

.

i"> r !)sed: ail f'lir minerals are onlvle jMi '
!•

Muscovite a'lc
|

iiiotite aricl phlo)r>
f>\'

slightly- fiisilile.

With the excr) t <ii ,'. h,;

anc(> as a source ui 1 'liii. t, 1

valualile from a conn > .'cial -1

As a icsidl of a mindier of an

', which may eveiiliiaily |)rove of i' iport-

nicirdiers of the aliove t;ronp which an-

' are nniscoxiic .ind phluLfopite ( liiotilc).

.ses of the various mendiers of the ?iiica

family. I'. W. Clarlc' cxpi-e-sj-s hi- 1 litiion that "all the micas, vermiiiiiites,

chloritcs. nuir}iarit( and the clintoniic !j:roup, may lie sim|)ly represented iis

isoiiMprphotis iiii\tuic<. every cotisliluent lu'inj; a -ulistitiilio! deiivative of

'lormal aluminiuni poly- or oi'tho--iIicale."

II

m '

Distribution.

The Various memliers of the mica family are of wnild-wide occurinice,

and are anioiijjst the most widciy distriliuted, and oir account of their histh

lustre, most conspicuous and easily recogni/ahle of minerals. In tho form

of small scales and plates they are es.<enti, ' constituents .if many of the

chief rocks which go to make up the earth's cru.-t (Ir.uiite, gneiss, .syenite,

and many schists contain mic.a in larjje (|uantities: while many other mck-.

such as diiu'ites, dialiases. ainlesites, mineltes, fpiarti! jxirphyries, basalts,

etc., ill! contain the mineral in greater or lesser ilegree. The rock-forminR

micas are mostly tmiscovite and hiotite.

Metamorjihic rocks, especially slates and similar sedimentary dei)osits,

which have l)een s)d)jected to regional metainorphi.-m, often contain large

quantities of mica.

' AnuT. Jour, .-iii., Vol. XX.XVIII, l,S,sn, p. :tS4.
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Kvi'll nM'k- wliirh riKxr.. pirallv -li.iw u„ -imi- >'i iiii.',i ;.iv ..llcii I.Miii.l,

«W<-M.inii,.-.I uiuh-r <ho niirh..n.|«'. ' "">'" ->"i'l'''!>l.l.' .I'mniiti--' "f

,„i„„„. ,„!.:. flat.- an.i -ul.... Ouiim I- I Ik- «'<'at r.VislMhr.. it ..llrr. I,.

w.-utlHTiiiK »evv. ,.•-. iKMiiit littl.' i.lT.Tf.! I.y n.ui-iurr, Hr .
it i- ..r..- ..1 ili.«

,„.M -laMr "t niiiirntl^* ati-l \* U, U- I'.-miuI pnirtinilly r.">h ntnl nii:ill.M.-l

in inativ pr-MlurtH ..f .li.itit.-«rati.m ..f rurk.., mk-Ii a^ saii.ls, .•ni.Hl..tii.Tatc-.

aii.l -hal.- Iai'Ii in il'<' i""i'' uii.-i.-i.t ..f mi.-1i -MMlimnitr., a- tnf .\aiM|.l<>.

in ••..ftaiii Sil.iriat n«lnin.Mat f tla- imitli ..f IivImmM. I !,. llak.- ati.l >.'al.-.

..j- ihUMM.vitf wl.i«'l. nrvnr pl.-iililuHy -ratl.T.-l tl.n.imb.mi tl,.. ma-- of th.-

n.ck ali.l wliirli l-iitnariiy Iniln.Ml |.ait ..f ati "\<U-v manit.- ur iin..|-. «llll

..xiiilnt all tl.r fi.-l.n.-^ ali.i In-tiv tli.-y ..liKiiially |.n»-,-MMl iii llir paiviit

1 ""
Krunninirallv iM.lnr.l. inira .if|"-i'^ »'•• "'""-'l '" """"' ''•'"' ''""'""

,,,„nin.'.-. Mnsruvit." i. i-nMlur.-.l in lain.- .,nat.titi.- l-y Hiiti-li In.lia and

tl..' rnitf.1 Stat.>s,a!Ml in l.-.-r .ic«.-...- I.y Catni.la, Uracil, ami < aTnian Ka-t

AtVi.'a. wliiif iMa.'ti.'Mliy tl..- .'i.tiiv «..rl-l'> -"|.|.ly "I ,,l,l..i:„,,it.- i. .I.'iiv.mI

' mm Canaila.

SDiMWiiitriiv i.oCAi.int.H

M„sr„rll, Tl..- iai-.-t an.l lin.-t .Na.npi.- of m..i vit.^ aiv Coun.l in

tli...'1-.nil.'^
;„ia|.aiti.'ulanvintli.-\vl,it.-.all.itic|«'':tiialit.- I.ari:.' -i"'"'"'"-

,„.,.iu- in tl..- rial n.oinitain., n..tal.iv at .\lalia-.-l.k:i an.j I ikatla-rinlan-.

a.-s.H'iat.-.l with oill.oriax-. all.it.-. and -ni..kv (|iia.t/. V.-i' laru( -l.'-'I- :hv

aU(. (.I.taiticl t'i-"i" S..lc.v.i-k i-lainl lAlvlianu.'i).

Miis,-..vit<- i- won it. nii.-ivial .|natititi.-s in India, in ila- IVo\Mi.-.-nt

H<-ii"ai Ma.li-a-.an.l iiajpntana. tli- pritiripal mint- lyintr h, tl..- .Ii>tn.-i- ut

Hazliiil.ailli,<la.V!i.:'i"l Moimlivf, in l<<-iiut>l: .\.-lloiv. in Ma.lra-^: and Aj'.i.-n-

atiil Mi-rwaia. in liajpntana.

The Mia/iliaii fiianil.- allma an inr.va-inii -uppiy ,,1 li|..'li-u.a.l.- inu-c..-

vit.- tl... rl.i.'f s..nf.-.>snf Mipi.ly l..'iim tl..- Stat.-s nf (M.ya/. and IV.l.ia. wh.l.- a

,...nsi.l.-.al.U- ci.n.ntity .-n,,,.- In-.n tla- n.-id.l.o.irl. I -if Santu l.u/..a d.-

Caranaoia. in tl.c ?^tat(- ol' Mina- tl.-ia.-'.

Coi-n.an Last AtVi.a pn.d.i.-.-^ .•nn.id.-ial.i.- .[.lantiti.-s ..I ...ns,-,.v.t.-. tl..-

,„....nMvn.-.-s iK-ins in tlu- rin-nin ......mlains : nd i..-i-l.l...iifit.« i-aiisr.-^.

iivstais ...-.-m- at St. ( M.ttl.afd. and Uinripntl.ai, n. Suit /.-.land

:

ii.p 111

I'alnn. in Sw.-d.'ii; ai-o iii Finland, at Paijia- and Kin. it'

In the Tnitfl Stati-s. the principal ..ccmTi'i •t-s ar( -itualc'l 1.1

Can. i ma: ni ,Fa.-k-(.n, Mit<-I..'ll. .\sln-. ami Mac.-n cnmilii-

.'iiiiii tv; Mai-vland: llowanl am I Miintir..in.-1'y i-oimi .<>.

Liwit-iif.- countv; Stiutli (aii.lina: in th(- < Iroiivilh- n-uiiiti.

N..itli

Mail'.: l.alal.

Vfu ^'..ik' St.

Mass.H-l.iisflK.

(
'i .iii..-ct id It , IVnn.sylvania . Nort h ( 'an .liiia

. • .<-. n Sli.'i.and .Ma'.alii.i al^.- cnnt;:

niusoov it«- del

In ("aiiada.th.- rhi.-f ....•iiii(-m'.>s an- in tl..- Sa-iiL^nay -ii-.ni t ; N'ill.-ncnv.-

Iu\vti.-hi|hill, Ottawa (^.^i Iv; M:ii-''!H:Pnv 1- t.i\V!!-!'.l !>. i'".!!!t V cf l<<'rthi.-i'; anil
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Ik' Sales tnu„shi|,. Charlevoix ,.„unty -all in the I'n.vi„ce of ()uelK>.- I„
On.ano: in the Parry S.,,,,,,1 .listnVt, i„ ,h,. ,„vvnshi,,s .,f l'r..u.lfo„t' an,l
.Mel on key.

ronn,on;i,:-TUi' Lest known oeeurrenee of paraironite is at Monf
(atniunne. near Kai.lo in Canton Tessin. Suitzerlan.j. where it forms the
matrix ot the well-known l.liie cyanite and hrown staiirolite crystals

It IS also foun.l in the Zillerthal. Tyrol; at Krntoi Klutsrh! in the Xis.-hne
Issetsk ..striet. Cral; at Cnionville IVlaware count v. IVnnsvlvania
associated with tourmaline and conindiini.

At all Imt the last name.l locality. paraK-nit -curs in tlu- form of mica-
scliist. composed .if small, Kiey and yellowish scales.

/.r/>/</«/,7c. -l.it hia mica ..ccurs almost alwavs associated with jjranite
or IK.Kinat,te. M .Mount Hra.lisko. near Ho.ena, in .Moravia, it is found in
asjtrejiates of small Hakes of a iH-ach-re.! colour, as.sociate.l with tourmaline
topaz, ef.-. The /one of occurrence is at the jun.tion of a |K>smatitic vein-
Ki-anite with sraniilitic ftneiss. and the lepidolite runs as lii-di as .-,..SS ,hm-
cent hth.a. This hu-ality has heen extensively mined in the past for the mi..,
which was formeriy the prin.'ipal .source of the lithium u.sed for nie.licinal
ptirpo.ses.

Ix»pidolite also o..curs in coaive pejtmatite veins near F'eniK an.l Wolken-
...rs. in .Saxony; at Schaitanka and .Mal.aschka, near Kkatherinimrg. in the

I ra s. also as.sociated with tourmaline an.l topaz; an.l in the Kmnito ..f St
Michaels Mount, Cornwall.

At Pala, San Diogo county, California, massive, Iili-.(-c..l..ui-od lopi.lolite
oecurs as a lenticular .lep..sit, ass.,ciate.l with the iH-autiful pink varietv ..f
tourmalme known as rulK>llite.

At Hel.ron. Paris, an.l .\ul.urn, in .Maine, litliia mica is foun.l iu s.,me
quantity.

The pegmatites .,f the HL-u-k hi!ls. South I)ak.,ta, .-.mtain lepi,l.,lito
aceompanyinj; spodumene and anil.lyconite.

In Canada, lepi.lolite .htuis in" Wakefiel.l t..wnship, Que., in a coarse
white. |>eKmatiti.-, sranite .lyke. The mica is .,f a jjrevish c..l..ur, an.l crvstal.s
of lair size occur: here also, pink and green t..urnialineareas.s.,ciated with the
mica.

-V few years ago. a mica with a high lithia an.l so.la .ontent was dis.-overed
near .Mesores, France, an.l wa.s given the name hallerito by its .lisc.veier.'

ZinnwaHitc.-y/mmyMhe, or lithia-ir..n miVa, is f,",un.l princi|)allv at
/AunsvuM and Altenl^rg, on the honlcrsof Saxonv an.l Hohemia. M these
places, coar.se, pegmatitie veins carrying consi.lerahle cassiterite traverse
granite mi(l .,uartz porphyry. The.se veins c.ntain large (,uantities of grev
tt.lm.wn zinnwahlite, as,soc.iated with fluorite. t..paz (pvknite), .scheelite, an.l
otiier minerals characteristic of tin-l...les. The "ral«>nglimmer." foun.l at

' ConiptcK Rpndu-s, Jmii-, lOOS.
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AItoiil>org. is a ilark, jin'i'nish-l>l:u'k varii'ty nf Kinnwalilitc. Miicli (pftlic

mica wliicli accinnpaiiics

graiiitt' is pnil)nlily zimn

Ziiitiwalilitc has ais

cassitcrilc ami tdiirnialiiu' (scluirl) in the Cofiiisli

ivalditc.

o hi'cii rccKiilcil from the York rcaioii, Alaska,

wluTi' it occurs ill a similar manin'r wiili cassitcritc ami topaz.

Hiotilt.- -Meant ifiillv civstallizcd hiotitc occurs III tlio aciil ejections of

Monte Soiiima (\'esuvius),anil also in the druses of the limestone Mocks froni

the same locality.

Large dark-hrown slieets of liiotile an- found in a coar.se. <:raniilar lime-

stone on the river Sljiidjaiika, near Lake Maikal. Siheria. 'I'iiis mica is iIk

typi<'al aiioiiiile of 'rsclKM'iiiak. .\t Mount Monzoni, in tiie I'assaihal. small

dark crystals o<-cur in a white, dolomitic limestone.

-crvslallizeil/'/(/(w/(i/t/7<'.— .\t ('ampoloiijio, St. (iotlhard, Swit /erl.'ind, wel

phloj;o|)ite is fouml in scales ami jilates in white dolomite, as.sociated with

preenish tourmaline.

limestone at I'arga.s. Finland, with paragasite.Similarlv, in crvstal

graphite, et(

At Oxliow, JefTersoii county. .New York, phlogopite occurs in white

crv ^tallii limestone, mixed with ser|M'ntii The crystals are of

colour, and are usually taperinji |)rismatic in form.

Many metamorphic, crvstaliine limestones contain small scales and plates

(if lirown phlofjopite. The most notalile occurrences of phlogopite are in

Canada, the principal rejiions lieiiij; : in (^ueliec, north of Ottawa and the

Ottawa river, and in Ontario, south of Perth.

Lvfidomi'lnue.—Occ\ mall plates oidy, in certain stranites and

gnei.s.sos, notably at Pci'sl)org, in Wcrmland; Harzl>nr<i and Lreiherj:, in

(iermany; Leinster and Donegal, in Ireland; Sutherland, in Scotland; and

i in the Finnish Hapakiwi.

An occurrence of Ic i lomelane is recorded from the HoL Xeil mine,

conecs.sioii X, lot 11, of the townshij) of Marmora, Hastings county. Out.

The inicaoccurreda.ssociated with arsenic:;! pyrites, a ;idgaveon analysis': -

Sit \ . .

\U\.
Fe,(),.

FeO.

.

MnO..

CaO...

MgO..

KjO..

Xa,0.

TiO,..

H,().

:{7-7'.»

ll.:5l

l-.Vi

'_>(i-:{2

()••_'!•

i-i:)

4 "(is

7-21

2-()0

()-!t2

."••(Hi

Total 104'21

' Rep, Prog. (ieol. Survey, tun., lMt2-:{, p. H H-
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Fiirtlior occiiirenccs of tlip miiiprul aio rocordcd from lot l(i. coiiccssinn

XI. of tlio iiliovc township, and also in sodaiito. from lot 20. concpssion XIII.
and lot 2.1. concossion XIV. of the township of Diinjtannon; and with |)yrrii()-

tito. from lot 2. eonpcssion II. of Driiry. .Villoma district.

Tlio variety Minito is found at l{ockport, near Cajio Anne, .Massai-liiisctts.

/i'((.s(V)(//7(.— IJoscociito has U'cn worked to some extent in California

and Colorado lor its vanadium content, which, accordinj^ to .\Ir. Curraii

(see lielow). runs us hij;li as I J jier cent metallic v.-iiiailium.

The followinj: notes' on tlu currence of the mineral, kindly supplied
to the autlKjr hy Mr. Thos. F. Curran. IVe.-ident of the (Jeneral Vanadium
Company (if America, are of interest:

—

".Massive ro.scoelite occurs in the hiwer San Mij;uel miiiinjf district.

San Miguel county. Coloraiht. The vanadium .seems to have 1k\:i in solu-

tions that im])reKnated the sandstone. Inmiediately ovei'lyinp; the llat

roscoelite dejmsits is a lilanket. from S to 1,") feet thick, of yellowish, imrous
sandstimo. and this, in turn, is cai)i)ed liy a hl.-mket of 'Mack limestcme'

from r> to 10 feet thick. These cue bodies seem to have a mean elevation

of .srune S.OOO feet. The richness and vanadium content of the roscx'lite

arc variable. Wherever the ore body comes very elo.-c to the limestone caj).

and when it runs into a fault, there is a marked increase of the vanadium
content, the ore beins at times as rich as 14 })er cent metidlic vanadium.

"The oriiiinal workings were by the Vanadium .\lloys Co. of \ew V(uk.
aloiis Leopard creek, near Placerville. Colorailo. The ore here is very low-

grade—from 1 to 2 per cent V-'O'.—and averages less than 1 foot in thickness.

These mines, as well as all other i)ro|)erty of the Vanadium .MIovs Co.. were
leased to Prinios Chemical Co.. which operates a large vanadium oxide plant

at Xewmire (or Vanadium). S miles from Placerville.

"At Fail creek. '.Vj miles from Placerville. on the south side of the San
^liguel river, there are numerous woi kings of the roscoelite sandstones.

Here the oie is 'in place.' and more than a do/en tunnels have been driven
through the horizontal ore strata, some of them over I.IO feet long. 'J"he

content of the ore averages ;{ per cent \-'()"'. and the thickness varies fioin

It to 21 inches. At some jjoints the ore outcrop nuiy be followed along
the surface a disfam-e of over 1.000 feet.

"I'lt IV'ar cieek. near Xewnn're. are the iin])ortant workings of the

Primos Chemical Co. Ile'-e the ore is very massive and is very thick, the

main body being over (J feet thick. The vanadium content averages close to

."} per cent \'-()''."

.\n analysis = of roscoelite from Placerville. California. nia<!e by W. F.

Hillebrand, of the United States (ieological Survey, is ai>])ended:

—

'Scciils.! Klip, and .Mill. .lourn.. \ol. .NCII. Xo. 27. Dec, 1911. p. 12S7

I'. S. Cful. Surv., Hull. 2ti2, liHW, p. 20.
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SiOj -'^-l"

TiO, 0-">*

\,(), 24.(ll

Al,():, 11-^1

FpO l-<>0

MkO !•'>*

N,u() o-oi;

Ki) U)-:i7

lU) 4-tJ!»

Total !«»->^'i

From tlio various (Icscriptioiis of tlic roscoolite' occiirroiiccs in ("oloiailo

ami California, it would apix-ar that the mineral ixissesses an PiiUhy or

powdery character rather than a micaceous one.

Crystallization.

All the meniljers of the mica family ( -ystailize in the nionoclinic system,

though, owing to the basal angles meas-.iring approximately 120°, there is u

close approach, in many of the s|)ecies. to hexagonal or orthorhomhic sym-

metry. Crv.stals which allow of accurate measurement are relatively scarce,

and twinned forms are common.

The habit of the cry.stals is tabular, pseudo-hexugonal <>i pseudo-rhombie

prismatic—the prisms more or less ta|)ering, with irregular sides which are

usually rough and pitted and striate>l liorizontally (I'late XX).

All the micas may l>e referred to the same fundamental axial ratio, the

angle of obliquity Ix-ing little removed from 90°: they exhibit the same

forms, and are isomorph with one another, which is evidenced by their fre-

((uent intergrowth in parallel po.sition. as biotite with muscovite—a very

comnumly observed as.sociation under the microscope.

The size of the crystals varies greatly, from the enormous and often well-

develojjed e.xamples of muscovite and ])hlogopitp from the pegmatite and

pyroxenite dykes,resj)ectively,of Canada, to the minute and perfectly-formed

crystals mea.suring only a few millimetres, to 1k> found in many metamorphic

limestones.

Crystals of muscovite have In-en obtained in the Xellore district. India,

measuring 10 feet across their basal planes; while phlogopite crystals of over

;},000 pounils weight and measuring some .") feet across by 9 feet long, have

l)een taken from Canadian dejHjsits. .>-'uch crystals are naturally exception>

and the normal size does not exceed 0" to a foot in diameter.

Aggregates of very small, .scaly plates forming stellate and ])lumose

groups are common, while the mineral often occurs in scaly, oi compact, mas-

'Sce alsol Dana. System o.' Mincralogv. fitli Kil.. VMH\. p. ()3,5; !'..<. (icol. Surv. Hull.,

31o, 1<H)7, pp. 11U-U7: V. .>. r,,»l. Surv. iJull., .UU, I',)US, (.p, 2.>7-2ii2.
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fivf fcinii. .\)!aliii:itiilitr is tlip iiiiiiie jtivpii to a (-iiiMpiifl, nuissivo, ^-cllow

variety of iiiusciivilc t'cuind in Cliina. ami used in the carving of urnanicnts,

etc.

(ioonii'tri<'ally |«'rfcct crystals of any si/c. wliicli allow of accurate

measurement, are comparatively scarce, the imlividuals lieinj; generally more
or less (listorteil, crusiieil, and twisted (See I'late XXI).

"Step-crystals" are coinnion.an 1 result from pressure actini; across the

crystals. The luinina' have slip|K'd in layers of varying thickness, and form

a series of steps, Ix-ing generally recemented in their new position l>y thin

films of calcite or other mineral.

Plate XXVIII show.s an individual from the Cant iinnine, South Hurgess.

In this case, a section of J" of the crystal has Iwen rotated some 20° from
its original position, and cementeil. as shown.liya layer of calcite. which has

jK-netrated iietween the movement planes.

Disturbance of the ideal crystalline form may Ik- due to the intergrowth

of individuals, variations of pressuie in the still unconsolidated rock, suh-

se<|uent movenu'nts in the rock mass after cooling, and also to the inclusions

of foreign substances in the mica crystals themselves.

.\s a general rule, the mica crystals occurring in a hard, compact matrix

exhibit le.ss distortion than those from a coarsely crystalline and .softer rock

though thei-e are occasioiuilly exceptions to this. It is noteworthy, howev«!r,

that the lamimcof crystals from such a comj)act rock arc nearly alwavs more
brittle and less elastic than those of crystals from a softc- rock. In addition,

the sheets are, in such instances, often iron-stainecl, and con.scijuentlv less

valuable. The.se remarks ap|>lynot only to nni.scovite, but also to phlogopite

and other menders of the mica family. In addition to imdergoing physical

distortion, mica crystals often seem to have l)eeti subjected to some kind of

chemical action after their complete formation from the magma. This is

evidenced by the fre()uent |)ittiiig and roughne.ss to Ik- ob.served on the crystal

face.s, and which may either Ije due to incipient resorption occasioned by a

subsc(|uent rise in temi)orature of the dyke magma, or to an attack and par-

tial solution by sul).se(|uent ascending vapours or waters. It may lie re-

marked that the erystalr* of apatite oceuriing in the calcite exhibit .similar

ap|)earance of resorption, l)eing rountled and glazed, and, in many instances,

eaten out by .some agency, sab.se(iuent to their formation.

Crystals of ayelliiwish mica, occurring on lot I, cinc;'ssion X,of the town-
ship of Lough! )orough, Ont.. in a highly metamor|)ho.seil pyro.xenite. e.xhibit

hardly any signs of faces, being rounded aii<l indented, and showing, in most
cases, no sharp angles. The planes are rough, owing to attached, small, mica
jilates which have no definite orientation, but lie scattered upon the larger

crystals in irregular aggregates.

Intergrowths of crystals and twinning are common. Such intergrowths

are not alwa.vs confined to similar micas. In some granites, for example,
light-coloured niusctjvite encloses darker liiotite in such a manner that the
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Sertion of phlofsopito crystal showing multiple <T}'stalliautioii.

{Xrgntive printeil ilircel from mien shnl)
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111 till' iiiusciivitc. Ill Mich ciisf's. the sym-
rleiiviiKC <>f the liintiic cimtiimrs in

iimtpy pltiiios .if tlic iwo varictios i.l'loii lie turiiod at an aiisrli' of (iO^ to oacli

otlier. I/?|)idolito ami iiiuscovitc enclose eacli oilier in a similar manner,

while zonal interj:n>\vlhs of hiotile anil peniiinc (a iiiemU>r of ihe chlorite

(jroiip) are known.

Apparently simple, well-formed crystals of mica are often found, on

examination in polarized lijihl, to lie composed of two or more individuals,

havinj; an irrejiular junction line, with their optic-axial planes disposed at

an (lies of about (i()° lo one another, line examples of this form of inler-

firowth have hi'cn ohlaini'd from near Kanjiayam, in I he Coindiatore dislrict.

rii;. .'il. Mii-ic)vili' 1-1

(li-|Mivil ;it :inir

Mini /ir/KiM/.v 11/ Ilfliii.)

.-I:il iMriMcil li\ llii- itili'MrniwIli i>l two iii.lu iiln:il- Ijiiviiii; llicir :i\i-

iiMithci'. I'niiH K;iiii;:iv:iiii. Mailni-. 1. !//>/• Unllnirl.
Il"- III lilt to mil

Madras (See Fin', .'il

has sujiv^i'steil that I

I. Till' fiTquinl iiili'r;;rowtli ni liiijiite ami niu-^i-nvile

\e laltrr niini'i al i~ iiiiM'i-ly an alli'i-atiii;i pi-odmi nl llie

fnriiiir and ihi- i> < view held liv many 'zr llliiiMS,

'I'lii' Miwsi pri ininri lly drvi lopi'd r.-ires an nl' i'''. 'in' I'ar-.al plane I'

and-l' (oi.tlie pn.Mlive ai"l iii'uativr lieinipyraui .!-: ,i!id xPxdo.liie rlin

pinaciiul; wiiilc VAiV)j\ H' pi -iv.vi' hemiiir thii'li :!!':!. 1

1

II' punitive i-hnn-

ivi'aniid: anil nilier Ir-- u-ual fnrm-. I'lso ornir

Till' t wiiinia--plane for all llu' tiiira,- i- a pi, .lie in tlir prisniatir /urn-

il':xl', pai illi'l 111 the I'd'ie en:, and pi-ip: mli'-ular to tlir iia-ul platii

This twinninn-platie tray, in il-i-i!'. rorin llir iiili'r'/n>\\ i li la"', an i -lii.ul.l

linlh iniliviilmils lie in adiai-ent in -iiU'ii, two ra-r- wm; il niTil 1.1 1..

nii'j:ui>hi'i|. aci'i il'dinj; as I hi' -rfo.i 1 iinli'.i.liial i- il! n •ilat-l uUli 'li'' li"nl

i'i//i/ piism-edu'e 1 T'lii. I I. ,,! wiili the i'riitit hfl |.li>'n-ri|'ii-. i.l llii'lii--!

(V\ Itil
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Since, however, the jrrowth i)f twin ci.N^tiils sehlmn proceeds from tlie

twin faces (i.e. in horizontal direction). Init usually from the hasal ])lane oP.
iKith individuals apin-ar, usu rule.sui)eriini)osed.and in contact alons a plane
which liiM almost parallel to oP. V\<r. ry2.2 and 2a show this jjrowth for the

rifiht and left twin ix'six'ctively.

t /o

t I fl

2a

-±J Ei

m
fit

lig. -VJ.— Kxainplt- ol Iwiiiniiic nl iii:i);ii(>i!i iiii(!i,

1. hiiliviiliials ill juxtii|)ositii)n on the tri)iit rijrlil pTisiii Uiri\ ami la iin the frin>< lilt

pri-^iii fail'.

2. S\i|ifiiiniM)sc(l iiiilivi(lual> due to griiwtli |>i- ii'nliii(t ''"in the lia^al plane —ntlit
twin; •Jii, lilt twill. Hc-fiitrant angle in ni l(;_>^ lit', irili 171° l!l'. (After
\iiiimiinn-Xirlnil.)

This ntt'thod of twinnini; is of frequent oceunciic*'. and is usually

evidenced, especially in the ca-e of zinnwalditi—liy the matt appearance nf

the lienn|iyraniid faces (m). The re-entrant anjrle ni m l('r_>° I'.l', and
ui i) 171° 19'.

In hirjie crystals, one or more thin, twinniufr laiuelhe may often he

observed.

Fig. .ja. -Twinned plilojropite ervstal with iiulividuals in juxtaposition, sliowiiijt .series of
pai-illel liiie-^ on liax' e.

The usual form of the mica crystals is tahidar. throu>:h preponderance of

the basal plane oF ; sometimes with roiuidededfies; and seldom short cohinwuir,

in the direction of the vertical axis.

In addition to the complete twinninji- (iis])laycd liy many crystals, a form
of intergrowth may fre(|uently !« observed in which a nunilier of small

individual.-; of various shapes and sizes are symmetrically arrauficd to form
one larije crvstal.



221

Sufli lurgo ciystiils an- sonu'tiiiu's hollow, the smaller individuals having

probably fornird around sonio ininoral which has subsi>()ui'ntly iK-en n-niovt-d.

Another interesting phenoinenon exhibited l)y certain mica crystals is

that known as multiple crystallization. Plate XXII shows thi> |)eculiar

feature. As will Ije seen from the figure, a nhlogopiie crystal encloses a

smaller crystal of lighter colour and somewhat different i^\ih\h'. The inm-r

crvslid conforr.is to the ^ynnnetry of the outer, though the lengths of the

sides an- in no nuuiru-r proportional. In the centre of the ..mailer crystal

H(((«'(IM II Ix'KUlifid example of a natural pirssin-c-ligure. .iue to a minute

|(Mlii»i<'ii of iron i>yn**^ h«i\ which the rays diverge, and viewed by

Hiil ted light the enUu- coliiiiosite crvstal is seen to Iw tn ^cised by thn-e

lilies of Iliill'lU' |iefit»s>ion line- |ier|K'ii(l»« ulur tn the cryst;d fares.

Plate XSfJI Alll1i!> li .MHidar occmrence: in this 'ase. however, three

((i.-hdr are to \il sei/i. the iiuier (a) anil outer (b) indiuduals being clear,

while the third (c) apix'ars cloudy. The liiiniiue ol such cr>-^tals exliil.it w
im|)i-rfectioiis. and no signs of joints or ).arting> are ;ippaient In'tween ib«-

li dividu.ils. which are intirnateiy iiiteiurowii.

The cause of thii^ multiple iivstallizatioii is not very clear. It may

possiblv be due to changes of j.ressure ami compositien :.f the cooling mai:m!i.

which have occasioned successive breaks in the process of crystallization, the

crvstals having suliseiiueutly develo))cil in a new direction as m.oii as a iionnal

oddilion was again estal)lisheil.

Plate XXIV is an illustration of so-called border-iiMa." which i- a

further phas<- of the same composite crystal!!/ t ion. only, in thi^ instance. I he-

successive stages of deposition conform more :m .proximately to the symnien\

of the central individual, the growth of the crystal having proceeded einially

in each direction.

Fine exami.h's of this bonler-stnu'tim are exhiliiteil by the mica from

h)t 17. coiu'cs.sion IV. of the townsliip of Uedfoid, (hit
.
and the saiw ap|»<-ar-

ance may sometimes U- observed .1 tiie mica from various liii:ditie.~ in

QuelHM' and Oiilario.

Optical Properties.

The memljers of the mica group are .Munetiines divided into two cla-si"^

acconUng to the ])osition of the plane of the ojnic axes.

The first class contains tliose kinds wiiose optic axial l)lane is [M-riii-n-

(hculartothe j-lane of -vmmetr;.- xPx. or I'li.-iopinacoid, while to the .second

cla.ss JH-long the varieties who.se optic axial plane is parallel to the symtnetrv

plane.

In accordance with the moiioclinic .vsti in of cryst.-.lhzaMon. the iiegativ

bisectrix is not quite normal to the ba.sal cleavage |.lane ;iiid n, c.mseqiwhce.

cleavage plates of all the varieties of mica dis| lay axial interference tisuies

which, for the pseudo-rhombohednd kinds, are almost uniaxial The o^^i--



ftxial iinuli' viirifs jiifiilly: of liiotitc it is very siiuill : that of plilojropitc likc-

wiso^iisimlly 10° to 17°; while for imiscovitc. piintjroiiitc.aini Icpidolitc, tli<-

atiKlf is hirjrc—usually fntni .")()° to 70°.

Curiously fiioudh. tlic axial anvili" of phlojiopitc ap|X'ars to increase with
the ainoutit of iron present in tli<' mineral.

Asterism.

4

The tniinc iistoristn has i,rpn given to the peeuliar, .star-like lifiht-rays

observeii in certain diiectioiis in .-onie minerals.

This projiorty i.x not (>e<iiliar to mica alone, l)Ut is shared \<y various
other niineials. notul)ly .-apphire (variety "star .sapf»liire "), .some species of
quart/ (•(;it's eye." u.sfeioid ijuartz). chiysotile. fibrous gypsum ("satin
spur"), etc.

It is to lie well .seen. Uith liy transmitted and reflected lisht, in the foim
of .i si\-iayed .-trir. wiiich a| jioais when a flame is observed tliroiigli a basal
plat* of a sapphir*- cr\-tal. or when such a crystal, cut en cal)ochon normal
to tU main axis, i,- icsiaideij by reflected liKJit. In the case of sai)phiie. it

is supj- -«'d tli.-it tlio-«> liKhi-ia>- are caused either by repeated iamcllary
iwiniiiii;;.' Ml- by vciy .:iinuto interstice- arranged parallel to the sides of the
liexagonui [)rism.-

f'ieavage ])late- <<\' phic.gopite mica often exhibit asterism. iioth iiy tians-
mificd and reliectcil light, and this featuie is especially characteristic of the
mica fp)m Soiiili liiirgess. Ontario, though iiicjst phlogopite will be foimd to
display ;i more or less well-delined. six-iayed star.

The ;i,-terism in the case of mica h.is l)cen .sup|)osed to be caused l>v the
inclusion Ix'tween rlie lamimc of numerous minute crystals, whose axes are
orieiit;itc

1 at ar: itinie of a|)proximately (i(P to one another, ami which wore
formerly con-idered to Ix" also mica.- but which have since i)eeu recognized
as rutik*.'

In some s|(ecimeus. a double asterism m:iy Im- disfinguished. consisting
'•*' >i\ brighter and six weaker rays, and this lias lioen .supposed to be due
to a nftwi.rkof colourl»>ss. /ieedif-ha|)cd prisms of rutile. arrangoil pirallel

tothefac<- xP. y.PA. .eP:?.,iud zPx . ,,f the mica cry.stals.

Oilier \:iriefie- of iiiii-a. notabi\- ni^i-covite. ]iossil)ly owe their asterism
Tm a leguiariy ;irnin<:ed |..attcri, ,,1 hair-like tourmaline needles.

It will lie M-cii from the aliove thar the phenomenon of asterism has been
attriliiiled t,. the reflection of light fr,,m minute faces, which either belong.
a> in the ..ase of iiiic:,. to included foreii£ll ^ id solid bodies, or. as with sap-
pliM-e, ,|nai'i/. etc.. I,, the aijjacent phine-^ ..f tw^iuing lamelhe: to inteistico;
or Im th,. libi',- \v!iii-!i go to ronipo.-e t'ut- iiiinertv' itself.

\.ilp'r.. .Sitziinjrslicriclit il. Wii-ti. .Xkad. H.1 i'l Is.V. in:i.

Ischcmiak, l.riif|.\ii-|i il.-r \liiMTaliii.')r. Jii,l i:,l :ss.-,.|.
I Ki,

' }' •• \l"iia!-UTiclilc (I. H<.||iii,i \k,i.l. |st;L' p .,11. ami Im'iH. |p.:!II.
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Astprisiii (loos Tint ap|K to 1h> ill aiiv way .lojioiKlont upon tlic colour

of an aintior inicu

due to iiu-lusions i)f foioijrn minora

roall\

.1 suiiritunco. Tho most pronoiincoil
hoot, aii.l it w.ml.l api)oar .loul)tful wliotlior it i

(loul)lo-astcilsm ohscrvoil l)y tlio writor \va found in slioots of a doar anil

almost whito mica (oxact varioty no,t (Ictorminod) from a oontact ilojwisit

on com'ossioii II, l„t o. of tho townsi.ip of »o.lforil. Ont. Shoots of

from tho samo pits, and idontical in ( ilour and sionoral ajiiioaranco.somotiiiio:

display wiilely dilToront do-iroos c .f astorism. In fact, it was somotimos

found that mica hoots from oiio and tho samo m

from tho highost dogroo of doui.lo astonsm t.

ino show all grailatimis

iilmost ontiro al)soiico of

the ray:

It Wollli soom, tlioroforo, far iiioro prolia l)le that tho jH-culiar lijjlit offoct

IS proi

twinnin

lucod l.v oxcoodinsly f'mo st nations—duo ]
10 i)ossil)ly to iKilysyiithotio

cr; to niinuto fracturos can sod l.v some physical ilistortioii < .f the

crystals; or to inferior co

In tho caso of tho primary a

hosion of tho laniimc.

-torism of mica tho tight ravs coincide will

liroctioii of tiio piossnrtho (

rangonioiil i- pai

o-fimiro. wliili;i(' in tho secondary a-tensni. the ar-

el to tho lines of the peiru>-ioii fisinro

All tho micas are more ](.<> pleociiroic. the >tron!;est pleuchroism

heina, o \hil>ited l>v hiotito.

S:mo |>hio,iio pites also di>|>lay this pro|)erty in a ma •kod degree. The

aiiiher mica from the l.acev miiio, t^ wnship of I.ovighl>oniiigli. < )i

lieaiitifnliv trichroic: w itli the dichin>cope C udves hrowiiish-re.l

It.. IS

ln'owiusli-

irreeii. alit a vcllow.

When viewed liv

l)asMl plane (c) or i>ar

diiiarv liglit pa-ing approxiiiuitely norma to tlie

die witii the a( lite iieirative I'l-e tiix a. the faci

cdiolP' ohta

C veUow.

itained is a leildisli-hrown. with D a dei |i browni-li-reil, and with

Muscovite and hiotite
1

wM's<tlie hi<ilie>t iiirefringenci d .11

lav. Ill COiiise<nioiic(>. the In jirhtest inteiforeiice colours.

Optically, the mica liegativc-liiaxiai lu the ca^e iif liidtite, how-

r>vei', tiie optic a\ia

1

1 angle i< freii'ientiy -o -inai 1 a- to give 1 he niiiiei-ai a

sililv uiiiaMal chaiaicter.

Percussion and Pressure Figures.'

I„ .11 varieties of „,„.. it is po<.il,le. l,y adoplhig ilie following method.

t..p,„ducocer,ahiMar-iii<e..|Ve,.,.wl,i,.h have received respectively, he -Kune.

iif oeivus-ioii am! jires-ure figure-.
. ,

i i

'

The.e Innires aio <lue entirely to the eserlioi, ol a phv-ical tor,.-, and

an- qiiitedistinct from, iK-taroffec, produced hya>,ensin.

, , ,1,.,,, needle be held a.ain-, a pla.e of mica ,U,.l a r.pid eia~t.c hlou

,,., ,dnuiiiMevd. a six-rayed Mar ,-e.,l,~ .ng.oh wh,ch mav, however, in

Ml.TiiKLn, •Sclil:iL'-uii.l ! )nu-klii:nivn.'
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Home casos, 1k« (iiily iriinerfectly(lovcl()|x«(l und tti>|)eiir «s a tliree-raycd fiRnrc,
owing t<( tlie railii oxtetulinK from the centre in one ilire<-tion onlv.

Kin. .V4. niticrjiin shewing rrs|HTtivr .linTli(m> of |KTcussioii aiul |.rcsMirc liiirs. The
iliirk lilies rcpn'scnt tlic |M'icii.««i(.ii tiKiirc iiixl llif ili.tlc.l 1tii.'« Ihi' im'ss„rc fiKurc.

One of ihe.se radii—the " I^it.stnilil," or cliaractcristic ra<iiiis—is always
approximately parallel to the two edges whieh correspond to Ji V j:

,

or the clinodiagonal. while the other tw(., which are not as sharply .jefiiied.

«*>- «>yc

I'llf. .V). -Ideal rc-pn-seiitation <>l |HT<iission figures. sliowiiiB [Misitiou i.f .liaracteristie
radius (;) for niieas .>f tlie first and second classes. {.\fUr \„„min„i-7.irb<il.)

lint rnnsisi of steplike cracks (/u) are more or le.ss parallel to the intersection
edjjfs (if the prism (m) and the hase (c) (Fig. .m.)

The i)ercussion figures thus afford a simple method of determining the
true orientation of a cleavage plate having no crystalline outline.

The angles of intersection of the rays measure appro.ximately ()()°.

1. the angle opjiosite to x P x (I,) (Fijr. .-,(i). |,.,s licen found to he
");{° to .")()° f.ir muscovite, .")!P for lepidolite. (itP for lii.itite. and (»1° to (i;}°

for phlogopite.
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Now sincp tho (.ptic axial plaiiP of iH<»<t micas is parallel to tlir ..rtim-

aiaeonal while, in the renminiiiK ruses, it is parallel to the .-linoaiaKonal. the

percussion figures ufTonl a rea.ly means of .listinRuishinR iK^tween the two

varieties.
. .

,

In a mica of the first class, the plane of the optic axes will l.e normal

to the characteri.stic ra.lins of the penussi.m fiRure. while in a mica of the

secoml cla.-s the radius will Ik- parallel to the plane; in othei w..r.ls. the axial

pkne falls, in the t-a.se of the first-name.l, U-twcen two .liaconals of the

hexagonal ,)er.-ussi.m fiRure (Fig. .VIa). an.l in the ca.se ..f the secon.l. it

coincides with the characteristic diaKonal, or I/>itstrahl (Fir. .-.tin).

IW M ~l)iMH,.iuon »r liius ..I iK.r.-u..i.m figure an.l .mtir axml plan.- in A.
IV'^Tj;;;' '';:;

first chJ (inuscvif. vU:) B. n.i.-as ,.f th.- see 1 cla.s (,.hl..(J..|>'«''. <-U:\ 1. 1- '
lura.

teristic ray.

The micas of the first class include musc.vite, puraftonite, iepiilolite.aiul

some rare varieties of l.iotite .-ailed an..mite; while tho second class emi.races

zinnwaldite, most hiotite, phlogopite. and leimloiiielaiie.

Connected with the " aVnWu- pl"""^" "f tl'<" »''•""' <''''' '«!<'«'• "''' ""' '' -.

calle<l •'pn.ssure fifrures," pro.luccd upon a crystal section by the exertion -t

sudden pn-ssure fn.m a suitable point. To obtain su.-h HiTures tlu- nuca

plate .shoul.l lK> supp..rtcd on a hard cu.^hion (a b]otti..-:-pad answers the

purix)se).an.i a blow be struck with a lijiht hammer upon a steel ro.l who.se

slightlv rounded point is held ajrainst the surfuce of the plate.

\s a result of such a blow, a more or less .li.stinct six-raye.l star is (
(-

velop<>d, the branches of whi.-h lie in a diajional .lircction to those of the

percussion-fifiure.

As a rule, the hard, brittle micas -ive shar,x>r and In-tter defined |)ercus-

sion and pressure figures than the softer an.l m..re elastic vari.'ties

In many in.stances, however, the figures aiv partially obs.'ure.l by siuall

cracks which spread fr.)m the l)r;m(hes .)f the star.

Fig. o7 shows a frequently obtaine.l [MM-cussi.m figure result.
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Ciystiilsnf lrii(a,.-s|KTiiilly jililoKopitc uiiii Im.litc. oflcn rxliil.it ,m-^„urv
fipiriH when tiikc.i finm the ri,ini>.

I'ilf. .". - HiKlilv i!.:iirMifir.l |«.rrii"iori liituh. (.!//., 1/. Il,i„n., \,.|,i.il .Ihiin.trr J-l

) I-

I !

'^

In M.nic <.i,M.s, the pivssnic has Ikvi, .-vMici l,y tlic nvstalli/ali.>ti of
.«.)rii(. l..iTif,n, iiiiiicral (•(.ntaincl within the niiiM riv>lals, in uliicli rase the
l.ivssnic fisurcs an- -cncrally nmlinr.l to the lainiiKo .lii-.Ttlv al)o'v<- an.l
.liicctiy iKMK'ath the inchision. More often, howcvci-. mica (Tystals liavc
l«<'n snl.j.-<.t<.,l to (>xtcrnal pirssuiv. All th.- .•l.avaKc |.hit.-s of such a c.vstal
(whn-i, n,.,.,l not necessarily have siiffeicl .listortjo,,, pn.vi.l.M tlie pressure
has resnh.Ml e.|ually from all >i.les) ,Iispla> on th.-ir surfaces a close network
"I iniercro-sins Hue lines, whi.'h will !,< found to I,.. paraUel to the l.ran.'he.
"t »n artificially constructed ).ressure fijrure. .Such plates are said to k-
'"ruled."

Provided the pressure has l,ee„ sufri..ient, the lamina' of such a crvstal
Will split up aloii- such lines, formin-; numerous small fragments of irroKular
sha|Te.

This splitting, duo to pressure, is a fault which fi-e.,uentlv iifTects mica
and Induces the value of a consideral)lo proportion of the crvstals mined 1,,'

many cases, the pressure lines have .|,.v<.|o|H.d in onlv one direction, so th'xt
the cleavage l)lates split into narrow strips, termed in the trade 'riil.-m-
mica.

This "rihljon-niica" was formerly re-ardrd with disfavour i,v tnimr.s
iind thrown aside; but with the p.dvent ..f mica-plate, which is built up of
small fraKm<.nts and strips of very thinly .livided mica, ribbon-mica has
oeconie of value,

Plate XX\- shows a mica crystal in which the pressure lines have formed
ni two .lirections, jrivinji ri.se to what is termed "feather-mica."
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If pi-e-isiirt' friiiiini'nt!' of <iit!iri.'iit iliickm-r''* *l"i In- t«xaniiin'-l. they will

U' foiiiiil to |M>!'SfSi* |wiiiln.ii\>tallinf fin't^, wliirli art' iiwliiii-.l s-miif <'.;='

to the Imsal tlcavap' plum- (I'ic ."iM. Such I'ik.w an- tntiu'irKli'liiiK plane-."'

unci ail- il If to till- varying iIi-ltih-:* of iiiuifciilar nilic^ioii of a cry-tal: ilx-y

nrc' ilin-i .oil!' paialli-l to wliirh n ^lippin^of ilif iiioIimiiIi's iimy takr piu<i',

under the apphialion of meehaiiieal foiee.

Vui. ."i> Hiolitr with |WU(liMH-l»l fmc« (KruliiiKplaiK-i. >.l/'<' T'ili<n„iik '

It !* til IM' iiotei I that the s;ii'liii;£-plaiies are <|uite iliMiml fioiii cleavaKe-

planes, ami in no mineral <lo tlie-e two diieetions coinritli

The twinninj; planer < )f mil ;( ctv^IiiN are howev'M-, coinriili-nt with the

glidiiiu: plane;

Will 1 regard to natural pn il pi 1cu.ssion liaures. due to inclui^iiHiK

within mica iTVstals of foreign mini ral suh.-tance it has iM'cn found that tin

iples of interseiiion of the rays approxima le to :t()°. one of the rays occupy-

f the iirincipal ray of the artificially jModuced jxtcus
in):thecori-ect pi>~i'i(ino

sion fiftiio-. The natural tit£ure, unlike tin- artificial, is thus fi.rmed l>y thi>

fniv-ial (Kl^. Thi- fict havinjt Ix-en ohserved, l>y T. H. Holland'
inter <ectiii!i o

in certain ~iiecii if Indian nmscovite. the idea presentei itself that

inviscovil' like -nMie o'ther 'ninerul-. ini-jht possos at a higher teiniH'ratun"

a correspondingly hiulwr de^iree of n ystalline symmetry, and that its jiercus-

sion fijrure. at
'

miuli' iHi^^ihlv

tein]M'i'ature which the natural fixtures were produce^

ss lievaKonal iti-teail o

to f< 1

h«:Ui

of tl

the tlirory, jjc

f inonoclinie synunetry.

les of

\'. der

rcussioii finuie- were piodnced on samples of niuscovin

<1 to about :j(M)° r., and u was found that the anjlle «. opiKisite to t.i fac<

r-linoi Hiiacoiil, was nivaria l.lv jrei than the corres]Minilin;; an pic

obtained on the same mica at onhnary teiu|« r

were olitained:

—

atures. The following results

' tic mum, "(ilcitflaclion."

•• Xaumaiin-Zirkrl. M nrniloBic. 14th Ed.. 1901. p. 101,

^Mcm. (icol. .Sirv. liul. Vol. \.\X1V. p. 21.
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AiikIi' '* of ixTfussidii figure

produced at

I.ociilit\

Saiilapurani. Nclliirc . .

Inikiirti, Ncllorr .

I'tukur. NclUiri'

KoiU'rnia. Ilazarilia)!li.

• )rdiiiarv

Tciniicratiiri'. :{(MP ('.

Xf" 57° :{!)'

.•:{° 5(1=

At onliiiiiry ti'iii]MTatiir('s, tlic rays of tlii' ]M'rciissioii fifrun' do not

iiivariiihly intersect at anjrles of ()()°. A larfr<' huiiiIhm' of mica s|M'cinieiis from

various parts of tlu> woi'ld liave l)een examined by T. L. Walker, wlio

foinid' that tl«' size of the anjrle k is distinctly variant in tlie (htTerei\t

varieties of mica. A luimlM'r of specimens from all ])arts of the world were

examined, and the aiifile was found to ranjre from .V2° ."):}' for nniscovite from

Murray Hay, (^ue., to (i:}° 2S' for plilojiopite from Ceylon.

The results of the examination, l)v T. H. Holland, of numerous sainples

--.-/ P

rig. 5!t.—Diagram >li(miiig llic average relations of the pressure tigure. percussion liguri',

anil optic axial plane in Indian tnu^covites. i.U'lir UntUiii'l.)

of Indian muscovite with regard to the rclalive position of the ])(Mcussioii

and pressure fijiures, are shown Im low, and are illustrated in l'"i<;. .ID:

—

(1.) The princijial ray of the ])ercu.-sion fifnu'i" V.V.' lies in the ])lane of

symmetry, and at rijiht aiifiles to the optic-axial |)lane.

(2.) The ])rincipal ray VAV is cut at rijiht an,i;!e.> hy the ray IM'' of the

pressure fifjure, which lies in the optic-axial plaiu\

(3.) Tiie atiiile k Ix'tween the rays I"!"' and (J(l' of the |)erc\ission fi<;ure

averages .")3° .">'.

(t.) The remainiui: anjiles of the jiercussioii fiiture are a|)pr()ximately

oaeh («°.

(.").) The rays of the pressure fixture intersect at anjrles of (itP.

'American .lournal of Science, \'ol. II. ISOli, p. 5, and \'ol. \II, IMMt. p. 19<».
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(().) The sulionliiKitc rays of the p-icussion ficrurc iiicct tlx- siihonliiKitc

niys (if the prcssiiro-finiirc at aiiv.I<'s of !W° and Xi^.

(7.) The ctcli-fin'iircs ]>id(lui'cil liy tin- action of liydiofliioric aci<l. or by

fused ])otasli. i.rc liisci'tcd syiiinictiically liy tlii' ray Ml".'.

Inclusions.

Ii 1 addition to nniK'i

etc ,
mica civsti a I*

fcctioiis cjiiised hy disturlK'il (•ry>tallization,|>rcssuro.

(', in nianv cases, reiiclered useless forconiniefcial purposes

)Vt!ie presence witiiin tiieni ot impufities and foreis;!! l)odies. included duriiifi

the process of coiisoilidation from tiie niasiina

Tiles'* inclusions iiiav lie eitlier microsco| ic oi- iiiacii.si'op In t le case

of pliloftopite. the former consist, as a rule, of prisms and iiecjlos of rutile,

apatite, magnetite, etc.. which can exist in .such (|uantiiy as to .^ensihly att'eet

the colour and conductivity of the mica sheets.

Plilogopite ( rystals often contain macroscopic mchisioTis if ca Icitf

i)atite, III pyrites. (|uart/. et( Su(d I mineral: V form crvstalli/.ed

};roups or I

ever, more usually a?

ndividiials within the mass of the mica crystals: they exist, how-

i\eis of crvstalline suiistaiice lietween thefilms

imina>. Such films of foreisjn mineral materially alTect the splitlinji ((iiality

if the mica, a MfjH' iiroportioii if the crvstal; itaineil fr<iin ceitaiii mines

being totallv unfit for use on this acc<iunt.

Muscovite jilates occa.- Kill illV contain crvstaf if and iieeciK11(

hiacl ir green tourmaline: w Idle red and brown garnet and zii'coii, feld-

s])ar. (|Uartz, and a|)atite are not iiiiconimoii.

Ill addition to containing crystals of such minerals. >heets of muscovite

are very freciuently spotted and .stained by llattened accumulations of foreign

minerai substance (.See Platen X.WVII aii<l .WXVIII).

This (Minsists. for the most jiart, of garnet, zircon, biotite. tourmaline,

psiloiiielaiie, magnetite, and specularite. These minerals sometimes pos.se.ss

definite crvstal outline, especially in the case of garnet and iii<itite. at the same

tune, however, sliowing

and manganese stain

evidence of resorption by their fretted edges. Iron

on the other hand, exist gen(>rally in dendritic f<irm.

t of such stains gives rise to a net-Fre(|i.eiitly. the symmetrical arr.iiig<'men

work of interlacing lines, which lines are found to possess definite orientation,

being in ail cases parallel to the branches of either the percussion or pressure

figure.

The ( if the stains vaiier blaid<. through brown. to red. and often

imparts to the lamiiue a beautitiil. mottled ajipearaiice. .\c<Mirdiiig to

H().se.the black, brown, and red stains in muscovie are caused by specularite,

the difference in colcnir being due to the varying thickness of the stains.

Dana and Hrush de cribe the black substance as magnetite, the red as specu-

Siich stains render the iiiictilaritf and tl le v(How hvilrous iron oxide,

in which thev occur useless for economic purposes, both impairing the trans-

parency and increasing the conductivity for electrical purposes
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Gaseous inclusions in mica are rare, though some varieties (see page

l.jo) emit, u|)on splitting, a strong smell of sulphuretted hydrogen, which

would seem to indicate the presence of this gas enclosed l)etween the

laminsD. Such micas are always hard and brittle, and generally of a light

shp.de.

m:

Itfll

Colour.

In addition to the variations due to chemical composition, the colour

of mica, as may be inferred from the alM)ve remarks on inclusicjns, is greatly

influenced by the nature of such inclusions. Even when free from them,

the colour range.s through almost the whole scale. The lighter-coloured

varieties are : paragonite or .sodium mica, generally of a yellowish or grey-

white shade; lepidolite, white to ros\-red; muscovite, colourless, grey, yel-

low, green, and even reddish, as in the case of .some Bengal sjjecimens; fuch-

.site, a variety of muscovite containing chromium, is of a beautiful, emerald

green colour; zinnwaldite, grey, brown, and greenish. The magnesium and

iron micas are usually of a dark colour. This is not, however, invariably

the case. While biotite and lepidomelane are generally black, phlogopite

passes from almost black, through brown and yellow, to almost colourles.s,

while some sjiecimens are of a green shade. The most prized colour for

economic purposes is a yellowish-brown (.so-called "amber"), and it is by this

name, originally applied by Mr. Lacey, of Sydenham, Ont.,to the mica from

the Gould Lake mine, lot G, concession X, of the township of I»ughljorough,

that Canadian phlogopite is designated in trade circles, ".\mber mica" is thus

synonomous with phlogopite, the various shades l)eing termed dark-amlier,

wine-amber, golden-amlier, .silver-amlier, light-amber, etc.

The colour of the sheets is naturally, to a large e.xtent, dependent on

their thickness, even the darkest of micas appearing almost colourless when
split into veiy fine laminai. These variations in colour are due to the vary-

ing iron content of the different phlogopites, which form a transition series

from the normal, almost iron-free, tj-peof magnesium mica to normal Inotite.

These two minerals maj-, therefore, be regarded as e.xtremes of such a series,

though with what percentage of iron magnesium mica ceases to be

phlogopite and becomes biotite is not with certainty established. It would

be e.xpected that, with the approach to biotite, the axial angle of the mineral

would decrease; the reverse is, however, the case, the angle increasing with

the amount of iron.'

Both the very dark and very light varieties of amber-mica, or phlogopite,

find little favour in the trade, the preference being for medium-colouretl sheets.

"Silver-amber" is a much sought after kind, this l)eing the term applied to

a grey, mottled, amber-coloured mica having a .somewhat cl(judy appearance

when viewed by transmitted light, the rays of which fall vertically to the basal

' See Dana, Text-Book of Mineralogy, 1S98, p. 469.

4 r
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cleavage plane. When held at un angle, however, to the light niys, tiie

cloudiness <Usapi)ears, the sheets Iwconiing dear save for the im-lusions pre-

sent in the laminae (See pleophroism)

.

A phlogopite having a milky or smoky apijearancc occurs at the Lacey

mine, lot 11, concession VII. of I.()UghlH)rough, Ont.: tiio cause of tliis milki-

ness is not known.

Mica crystals which have l)een subjected to pressure in tlio rock, and

whose sheets are conseciuently cracked, display an alteration of colour along

such fracture. Thus, for instance, a sheet of light-coloured, silver-amlwr

mica will \ye traversed by irregular dark markings which occur adjacent to

minute cracks extending inwards from the edges. Conversely, a dark mica

sometimes appears to have suffered a ble:'L-hing along such fracture lines.

Macroscopic inclusion.s, also, often cau.se a similar darkening or bleaching

of the mica around them. Especially is this the case with iron pyrites.

The influence of the rock matrix upon the colour of the mica it contains

is a debatable point. It is the writer's general experience, gathereil from a

study of the various deposit.s, that no nde exists for any such dependence.

Many dark pyroxenites carry light-coloureil phlogopite, and vice versa.

Granted, therefore, that the colour of the pvTo.xene is largely <lei}endent upon

the amount of iron it contains, no conne.xion would .seem to exist tietween

the shade of the mica and the iron content of the dyke-forming minerals,

other than the influence due to the pre.sence in the mica sheets of minute

inclusions of dark-coloured iron or titanium minerals. The dark colour of an

enclosing rock matrix need not, therefore, l)e considered prejudicial to the

quality of the mica contained, in so far as this is governed by the iron

content.

Small macroscopic inclusions often cause peculiar markings in sheets of

phlogopite. The.se are sometimes aggregates of wavy lines of lighter colour

than the mica itself, while occasionally a sheaf of such lines spreads in one

diiection from the inclusion, .\mlier-coloured mus(!ovite is rare, having

been found only in the Nellore tlistrict of the Madras presidency, India.

Alteration of Mica.

All micas, in spite of the natural resistance they offer to weathering, are

yet subject to extensive alteration by hydration; recurrent changes in

temperature, and the action of acids, also play an important role in the

decomposition process.

Crystals which have lain on the mica dumps for any length of time are

found to have become 'puffy'; the lamina; become separated from one

another by vlternating action of heat and cold; moisture, often chargetl

with sulphuric and humic acids, has an opportunity of attacking the divided

sheets, which gradually lo.se their lu.stre and become opaque and discoloured,

eventually crumbling to a flaky powder.
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Small flakes aii<l scales i>f mica, as, for ii taiice. those coiitainoil in mica-

schists, granites, jjiieisses, etc., -eem less prone to iteration, and even after

extensive weathering present a relatively fresh appearance.

Fneiiniatolytic action, also, which, as in the case of ti.e china-clays of

Cornwall, lias completely decomposed the felds|)ar of some j:r!inites, seems

to have exerted little inllnence U|)on the mica.

Most of the micas >;ive ii.se to a niiiiilier of alteration or secondary

products, and suh-varieties are iiu'iierous.

Varieties.

:
S

j;.

'l

The following are the more important of such minerals:—
Huliolhm and helvetan. red varieties of l)iotite;also l)astonite,eukrtmptitc,

rastolite, voigtite.asjiidolite, and maiipanophyll, further varieties of the same
mica.

Sidei<>i)liyllitc is a species of hiotite from the Pikes I'eak district.

Colorado.

Caswellite is an altered hiotite from Franklin rurnace, New .Ter.sey.

The memhers of the grouj) cif ti.e vermiculites, which includes, amongst

others, .such minerals as jeffersite, liallite, and philadclphife, are regarded as

altered phlogopite.

Haughtoiiite is a mineral related to lei)idomelane, hut <-ontaiiiing more

iron than the latter, and less magnesia than hiotite.

Cryophyllite and polylithionite are varieties of /.innwaldite, the former

having the highest silica content of all the micas. A further variety of

zinnwaldite is the .so-called " rahen-glimmer. " or " raven-mica." which occurs

in dark-coloured Hakes on the tin lodes of .Mtenl)erg. Krzgehirge, and wlii(di

is characterized hy the smallness of its optic axial angle, this measuring

almost 0°.

Muscovite i)ossesses a large series of varieties, chief union.; which are:

damourite, a micro-crystalline form, of a yellowish colour, and, in many
instances, an alteration product of cyanite or tojiaz, and al.so of conindum.

Sericite, a soft, greenish mineral, greasy to the touch, and ' ften formed

fnuii feldspar. It is characteristic of many slates (so-called "sericite-slates "),

and often occurs in mica-schists and phyliites.

Margarodite is, acciu'ding to Tscheriiiak, a mixture of muscovite and

paragonite. It occurs in Switzerland, is of a grey colour, and [los.-e-.se-: a

coinjiact to granular structure. Black tourmaline iieedies are .sometimes

found ])enel rating it.

Kui)hyllito is a variety of mu.scovite possessing a lieautiful |)early lustie;

it occurs as an alteration of corundum at I'nionville, Pennsylvania.

The mineral known as gilhertite is found principally on tin lodes, hotli

in Cornwall and Saxony. It occurs in aggregates of small, scaly plates of a



Ri-eciiish to yell-.w r"!..!!!', liavini: u j; . asy fool.an.l is usually f.-uii-l in .tnisos,

encnistiiiK l"' <|'iartz and arsenopyrite crystals.

The al«.v(-nicntiono.l fiichsitc is a iK-autifiil gfoon nniscovitc, ccntainiiiK

around 1-0 jH-r coiit clironiiuni-oxide. an<l is found at Sdnvarzcnstoin and

Zillertal, in the Tyrol.

The occurrcnco of fiiclisito in nia.ssivc inafinositc and dolouuto In.ni

Bolton and Sutton townships, Hroinr county, Province of (JucIk-c, is rccorde.l

hy (". W. Williniott'.and the mineral is stated to l)e locally so ainindant as to

form a species of chroniiferous mica cliist.

.\ furth.-r occurrence of the same mineral is mentioned- from Mata-

watchan township, Renfrew county, Ontario, and an analysis nave: -

SiO. '=*•"-

Al,(),
'^''^

re'.()
^-"t

(V,()
i-^"

M,;() "•^''

CuO «•*'•

M^O '•=*"

K,()
^-^^

Na.()
O-^''

H.() -^

Total 1"^-*''

I'inite is tl-" name given to a large numlK-r.-f alteration products which,

in composition, resemble ruscovite; in form they are massive to n.act:

in character amorphous, ^.anular to cryptocrystalline, ami rarely i.ossess a

sul)micaceous cleavage.

In hardness they range from •_'•.') to :i-:), and tiie colour varies from gr.'y

to green, brown, and reddish.

The following are minerals which are classed as i)inite: gieseckite and

liehenerite i)seudomorphs aftei nei.helite, from C.reenland and Tyrol respec-

tively polyargite. a red mineral formed l.y the alteration ot anorthite, from

the .svetiite of Tunal)erg. Sweden: wilsonite, grey to pink, and an altered

sc'ipo'lite which is, in its turn, probably an alteration of plagiodase.

Killinite is fnm. the granite ot Killiney. Ireland, and is a grey or brown

pseu<lomorph after spodumene.

\g'iimatolite a grev, vellow, or green mineral, with an even tiactuie.

an.l havhig a hardne.ss of 2-3, is found in China, ami is there used extensively

in the carving of ornaments, etc.
. v , i

The occurrem'e of agalmatolite Is reconle.l in Canada from M. Nicholas,

St. Francis, ami Lake Meinphremagog, Province of C^ielK-c, and analyses ot

^"Ann. Kcp. (led. Surv., Can.. -XVl li.l|4. p. ''Jit A.

^ Rep. I'roK. •Icol. Surv., Can., \ ,
I'art II. p. 21 K. s'i
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(i|tocirnpns from tlio uImivc localities, liv Dr. Storry Hunt, arc given in tlie

(Jeolojty of Canada, ISti:^, puRo tsj.

A v(>ry similar mineral, which is often confusei! ,vith the alM)ve, is pyro-

ph.vllile, which, however, coiitain.s little or no putasli.

I'acodite is another name for agalmatolite.

Cookeile is a micaceous niitierai, resemlilitif; le|>i<lolite, found at llehrnn,

Maine, associated with tourmaline, and regarded as an alteration product of

ridiellite.

.\n occurrence of cookeite is recorded from Waitahit cn>ek on the

Coluniliia river, near Donald. JVC'

Many of the ahove vaiieties of muscovite were formerly held to l>e

distinct minerals: such, for example, were gieseckite, liel)enerite. pinite.

giKiiiitoiite.

S'coiiilary muscovite. forming distinct pseudoiiiorplis of the normal mica

hal>it. and to which no distinctive name has In^en given, often occurs rei)lacing

Ixttli gainet and tourmaline. Fine examples of such pseudoniorphs occur

at the X'illeneuve mine. (^tie. (See Plate XXVI).

There are. in addition to the aliove, a large iiund)er of further hydrous

silicates of aluminium and potassium, which, corresponding in their composi-

tion more or les.s clo.sely to muscovite, l)elong projjerly under the heading of

that mineral.

I'aragonite, or sodium mica, has as varieties: pregallite, small, light

green-coloured scales from Pragratten, Tvrol, and co.ssenite, a somewhat
similar green mica with a sntaller .soda content than the former, also from

Tyrol.

Margarite, or lime mica, sometimes termed "|)earl-niica". is classed

variously l>y different authors in the group of the true micas and with the

brittle micas.

Its com])ositi()n is IIjCaAi^SijOu, corres|)onding to:—

Silica. Alumina. Lime. Water. Total.

SiO, A 1,0, CaO H,0
;«)•! 01.3 14-1 4'-.> 100.00

It occurs with emery in .\sia Minor, and at Chester, .Mass.; also with

corunilum in Pennsylvania and North Carolina.

The .so-called "diphanite" is margarite from the emerald mines of the

Ural mountains.

The preceding are the more im|)ortant varieties and secondary minerals

l)elonging to the group of the mica.s proper.

The term "talc" is often wrongly applied to the mineral mica, usually

with especial reference to the sheets of muscovite u.sed in stoves, lanterns,

etc.

' Rip. Prog., (icol. Surv. (an., V, Part II, p. 67 R.

l^
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Pscuilomorph of mu-covilc altiT louniiulim'. I'loin tlic Villcnruvi

township of Villiiicuvc. (iuiv

iiiiiir, lot :tl, raiiKc '>
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Siinc siMTit- nf iiiira, iiotul'ly tl inpiii't vari.-li.-* of mii-n.vitc. .1..

|H,s>*--^ :i rcl't:illi an • iiitit mI' ii-cliililaiu'f I" tal4- ami tlic ri-latfil arid atnl

liv.ln.us MliraK'^ «i maum-Mum. I.aviim a -iniilar ijrcasy UhA an I luMir

Hardness, Elasticity, etc.

All the iiiic-as It'iri't'C nt liali|lH'->, arciil' lilii; til M ill- -lal

U^tswvu •_' ali.l :{: that is. tlu'V .an Ih- -nalrlaMl l.y tla- fiii«ri' nail

WcallnTnl sli<M-t< taken ir'Hn llif Miflarc nl .l<'|«i-it- aiv natiiiaily iilff

(I iiiKic liialili- than |ilati's ^\ it t'niMi lri'«h. ^nliil rrystal

Till' >|in'itii' sifav It V c.f all till' inica- ian(j»''- t'i'"'n -•'» '" •''

The lamina' ul' tin- ilitTcici.t s|H'cif \i y v..|-y n.i

stiritv and tiiiiKhn<'»; the lijihtrr .•iilnmv.i i.hl.i!;i.|.itc i ..-.•aiK

isidri'ali'x in I hell'

d -hK

alhiH'l' niira) l^. nth", the lim^t til' and lU-Mlilr, wni Ic the darki'i'

thci' inni'c lii'itti
liiiititc, and nmsl nniscovitc, is ra

Tin- I'liicf n.tiMilciatioti I'm- it. nii.- pmixiscs is iiatui'ally the iI.'UM'.'

of casr with whirh the sh.'cts can Ix- split ititn thin h-avc-. ati.l it is .-xaclly

this pnipfi'ty wliicli varies -.•

On what the eminence

As a (jeneral I'li

of foi-eiKti ininei-al siilislaiice whii

sheets.

Cieatly ill the mica- fmni .litTeient .lep.isitr

f the liasal cleavage .lepen.ls is not very ch-al

.

le it i> the iii.i.st perfect crystals, ali.l those free from iiichisioiis

h vield thi- cleanest and most uniform

On the other hati.l,

I'lis are poor sjtlitters. tl

h'ati and apparent 1\ hich-irrade

thill lamina' leariii); ri-a.lily. aii.l lieinu' -epaiatcl
iiowever. many (

wit h .lifficiiltv. This is especially the c,'is< lith the \ery liillit and Nei

lark-coloured' varieties, the me.lium sha.les liein J usually the readiest split I ini;

kinds

Distortion of i'ry>ta t.i crushin;!, ren.lers a lai'.^e proporti.m of

sheets useless, am
iiiiniii"; of niic;

1 this is the cause .if the principal wa^Ie cuinected with tin

I'late XXI shows examples .it crii-tie.l a lid f.ilde.l ci'v-tals of phl.ii;.ipite.

Artificially Prepared Mica.

Small mica crystals !• Iieeii artifi.'i.-illy prepare.l in t h. chemi.'al

lal.orat.".iy. li.ital.ly l.y Hm' -uille an.l St. (lilies, von (•liruslsch.itl. and

Doelter. anil Vojlt install. 'cs .iieir occuneiice in s.nne furnace ^la.;s.

Diielter', as Ion;: a^." as ivss. succeeded in artificially iirepariiiK mi'"i in

the lalHiratorv. Hy fusin-.; a natural sili.'ate. such as hornlileii.le. Kainei

chlorite, aiidalusite, aujrite, or claucophaiie. with an alkaline llu.ui.le. at a

dull red luaf. small ciy>ials of the mica which it was calculated „iiuld he

found, were ol.tained.' The varieties piepare.l were liiotite, plil.is.il'if.

Coiuiitc- K.ii.liis. V.il. ( VI!. isv
I,.

VI.
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miiM'tiviti', iiiiil xiniiwiililitc. In >lu' f\|H'i'iiiittil vvhirli |ii'imIui'im| iiiii«<>>ivitp,

M'a|Miliii' uii^ aUii liirtiicil in the fii''''l I'l'iiiliiri.

Tln' iKTiirri'iicc lit' iimirin-ia-iiiic!i in fiirniiif -hiir al Maricnliiilti-. nrar
Zwickau, Sasiiny, i" mImi m nlcil.'

It jj", liiiwcvcr, iM-ydMiJ rli-|iiit<' that the natural ny-iaU ri->|iiiii-i| i-iini'-

niiin> |«Ti(n|.-< 'if I inif In I'dini ; al.-u. ilii> i-unililion!' nncc i'\iMi<>nt in |><'Kniatii<>

ainl |(.\rn\cnilr ilykc« arc iin|Mi.-ililc .if i'c|>nii|iirticin li\' liiiinan aitcm-x'.

\\ liilf. tln'icfnic, it i> of >ciciililic inliT(-l thai mica ci\\>tal> lmv<> actually

Ih'i'ii arlilicially iiiiHJiicfd at the csiH-n-c <i| ntlnT mincral-i, it U unliki'ly that

it uill ever In' jifacticaMc \i< niaimfacturc «hci't< of coinincrciallv ii-i-fnl .jzo.

%'

Ztitschrift far Mineralozio, Vo'. Will, IS91, p. fi7(l.



CHAi>TER II.

Tl»l'«Hill AI'IIN \M> »il.<»l tM;v (>| Tin; Ml« \ \Hi:\s

Quebec Dittrict.

•ril.'»iU.'l«T lliir,Mli-llirt i..t|-ilv.T-.'(l 'n\HMil;Ui:.'-tl-.'MlM..llir l.i.'^VM' Mll.l

till, (mtiiifiiu. ami i^.l..it.M| will. iiiii:i<'r..ii«li.k.-. The nviM>r,.ii 1h' Iimv.m'hmI

l,y ml Ii>'- i'l t -.MHi mil"* li"iii tlii'if jiiiictioii Willi ilir ntii.v.a; wliil.-l.y

n,.,.|.anitiv.'iy -lioi-t im.iImc.'*. Hk' avi-.>< '•''^'i"- "I' '•''^'•' «'•'''' '"'''' "'"

llc.illu ni ciiilliliy iiic ri'inlcird ca-y i<i accc-r*.

Oil llif I.ii''Vii' liver, -.••tlifiiK-iiI^ rMciid U-voIhI llif j
irtinii "1 llif

Kiainika, nearly l"«l unU-s ik.iiIi »( tli«" Ollawa. iIm.ii«1i r.-a.l- <\'> n„\ .•si>l

for the eiiliie 'li>luliri'. \ west r.-a.! lias aln. \ah'\ iiMnuK'.l iiorlli ..t

\,,,,,. l)„, Ill |.i,iis. uhicli n.iiiicrts willi lln- main ii-)illi <iatiiu-au n.a.l a

lew iiiilo ear'! I'f ( Iracetii'ld.

Tin- nature ..f iniieli ..f tlii.-< ii|)i>er emintry ir- niu.li ie>s hilly iliaii llial

nearer tlu' Ottawa, aii-i while larce |...rti..ns ar. •U|.ie.l Ky drift siiid-.

eertaiii areas valilal.h- fi.r (.iirpuses nf -.'llenienf ai-e already l^-in!: "eeiii.ied.

Al.ms the (latilieail. n.a.ls extend e..ii > ral.ly alM.ve the Desert river, and

the e\ten.<i..n of the railway n..rlhwards will o|H.n U|. a lari:.- area cf U-nd

acrieiiltiiral hmd.

The value of the ..Istriet for tannins |Mir|ioses is due to the tai't that a

liroiid U'lt of erystalline limestone extends northward in tW^ direetion for

many miles, and. in ronscnuenc

and gneiss cc

e, the usually nicjred as|>ect of the cranilo

untry disapiK'ars t.. a lar«e extent. I lie disuitei-'ration o f th(

limestone also tends to |iroduce valuaMe farminj; soil.

The I istructioliof the projected railway from Mount Laurier westward

iToss the uiiiH-r count r\ to

hitherto inaccessilile country, which promise

mill mining.

The general rugged cimracter of the count

r

the (;atineau, will al.so oih-ii up a lar';e tract ol

to Ix' valiial.le for Loth fanning

from the <)I -i

valley di.-app<'ars to nip extent to the no,thward. so that, tliniigh t

i.s a genera

IS encoiin

1 increase of elevation, a greater prepoiuierance .t level illitrv

tered ill the more noitlierly districts. Much of this i.- .ci upie.

deposits of sand, ;is

1 l.y

lati-

neai

inthecaseofthe Kazahazuapla','- . -the we^i .' Mn

ler ' ' ver large areas in the
1, hut this sandv feature is also much ni eviilei

neighhourhood of many of the streams thi ghoii t the district. .Mu<'li "f this

(liift is a normal siliceous sain

hlue dav, reseiiitiling in char;

I. which often is found to overlie deposits of a stilT.

•terthe marine (days of the Ottawa liasin. Tlie

f the district m wIikgret'ter portion o:

poni|)osed of crvstalline ro(

h the mica deposits occiii is, liowever.

ks. These aie continuous with those a|>lK'ar'Mg

to till ith of the Ottawa, hut are overlain iivthe hroail area of Paheo-. i
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fonimtions of tlio litwcr Ottawa basin. These sediments cdnsist mainly of

l)p(i(lo(l l)lue and gi-ey limestones, slmles, sandstones, and conglomerates and
are of Caml)ro-Silurian age. They form a series which, in ascending order,

has the following se<iuence:

—

I'tica shale.

Trenton limestone.

Ulack Hiver limestone.

riia/.y limestone and shale.

Calciferous dolomite.

I'ot.sdam sandstone.

These sediments are to U- found concealing the ccmtinuity of the older

crystalline rocks from Ottawa southward to the St. Lawrence river. .\. glance

at the key-maj) accom|)unying this monograph will show the relative positions

of the Quel)ec and Ontario mica ai-eas. The general trend of the mica-hearing
pyroxenites is X.E. and S.W. If now, a line !« drawn from the main (Juel)ec

mica district (.<ay the township of Temjjleton) to Sydenham, situated innne-
diately .south of the Ontario mica area, it will he found to cro.ss a continuous
area of sedimentary deposits for a distance of some M) miles. It is practically

certain that the cry.stalline rocks—gneisses, limestones, and pyroxenites

—

po.ssess the same develojunent l»neath these .sediments as in the eroded
districts to the north and south, and it is, therefore, highly probable that
extensive deposits of mica are concealed at varying depths by the sedimentary
rocks in the neighbourhood of Ottawa.

Ontario District.

Hr-

While not traversed by any large streams, as is the (Quebec district, the

Ontario mica area is even more extensively covered by large expanse-; of

water than the former. h)ng chains of lakes, usually narrow and having a
general ])arallel direction, extend over the townships of liedford, bmgli-
borough, and Hurgess. The general olevatioti of the country is similar to

that of the (Juebec district, though its character is not nearly so rugged nor
so well timbei-ed as the latter. Large e.\pan.«es of excellent farming land

are scattered throughout the area, and the country is, on the whole, of a

comparatively level character. What is known as 'the Mountain," north
of Westport, is a large ma.ss of reddish granite-gneiss rising to a heigiit of

some (100 feet, and this is the highest eminence in the district.

From the western sedimentary dejxisits. tongues of sandstones and lime-

stcmes extend eastward in the neighbourhood of Micaville and the Hideau
lakes, while from the southern -ediments bordering on the St. Lawreiu'e,

relatively few extensions run northward, the limit o*' the I'aUeozoic being

represented by a line, which, though hidented, has an ai)proximately east

and west direction.
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Tlie cliiiiiis of hikes follow t.. a marked desree tlie troiid of tlie pnei.ss,

of whieh the greater part ot the area is coiiiposeil. The ftneiss is found to

have a Reneial X.K. and S.W. direction throughout the district, while the

dip varies lioth in dt^gree and direction, nuiiiy of the exiHisuies evidently

forming |)art of eroded anticlinal folds. Long l)osse-<. or " hojjs-hacks" ..f

red Kranite-gneiss.are characteristic of the country, wliile white crystalline

limestone lielts cover larfje an>as. In general, it may \>c saitl that the fineiss

presents a more foliated apiK'arance than in the (iuel)ec region. thoii<jh local

modifications show extremes of hotli foliated and normal jri-anitic ty|K's.

The lime-tone is. in every resjK'ct. similar in l>oth districts, the rock c.mtain-

inn inclusions of ai-<'essory silicates in greater or les.ser decree. conse<iuent

uixin its degree of metal l>hism and distance from granitic contacts.

The mica-l)earing rocks, or pyro.venites. present sindlar features in both

areas, many modifications of the normal granular type heuig met with in

each ivgioii.

General Remarks.

It is heyond the scope of this report to enter into a <letailed discussion

of the complicated geology of the districts in which the economic mica deposits

occur. Since Sir William I/)gan. in the fifties, first attempted a classification

of the various types of rocks to t)e found throughout the area in (luestioii,

many eminent geologists have undertaken examinations of the district.

Xunierous oi)inions have l.een .expressed. an<l many theories a.lvanced. to

explain the complicated features pre.sente<l. While, in the earlier years, a

considerable difference of o|>inion .-eems to have existed res|H>cting the origm

of the various rocks, and contradictory views were hoth held and expressed

in a long series of papers and re|)orts. our knowledge of the variotis

processes which can take place in the earth's crust has. at the piv-

sent time, reached a ))oint wheie controversy is found to he not oidy

futile, hut even retrogressive. We can no longer assert, at this date,

with anv assurance or decision, that such and such ])roces.-es have led

to .such and such results. On the contrary, although a vast deal is known

regarding geochemical |)rocesses and the changes and results which such may

produce, it has also heen definitely shown that similar results are achieve.l

in greatiy varying manner.-, nnd it would l)e. in many cases, rash to make

any definite statement regarding the genesis of certain rock types. The

changes produced hv hoth regional and dynamic metainorphism in various

types^of rocks often limit even the aid afforded hy the microscope and chem-

ical analvses in deci.ling in precisely what manner such rocks were formed.

For example, it is to-day as far as ever from being established whether

certain foliated crvstalline rocks of a gneis.soso tyi)e were originally of sedi-

origin. That is, we do not know whether they wen-

led in a molten

ler nianv basic

mentarv or igneous

primarily laid down in water, or whether they have l)een nitrud

state into pre-exi<lent rocks. .Similarly, it is uncertain whetlu ;l|
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rocks are ii result of completp motaiiinrpliisin in situ of [.rc-existent tyiM>s,

or whetiicr they are true dykes of later orifiin than the rocks which enclose

them, anil wiiich they have intruded while still in u plastic state. As such

types, may l>e mentioned the jjiieisses and umi>hiiiolitesof the Bancroft urea,

descriljed liy .\(iams iind Harlow.'

Afiain. the white crystalline liinestoi\es which occur associated with the

HU'isses of the I.aurentian formation have had widely different ori};ins as-

sijiiied to them. They have Ix-en regarded as eruptives. that is, as formed

in their present condition from a molten state; as metasonuitic prochicts of

the jineisses with which they occur associated: and finally as highly altered

sediments. Coirespondiiifily, they have l)een assifnied to various (jeolofiical

horizons. In the first two instances, they mifiht Ik- considered as f,uurentian,

that is. as formin}i part of the same system chiefly ri'jjre.sented !)y the <:neisses

and jnieis.s-j!:ranites, while in the thir<l case, they niijiht either lie of earlier

<n-i}lin than the >ineisses which have enclosed, intruded, and tnetamori)hosed

them to their ])resent condition, or else contemporaneous with these, the

whole .series suhseqiiently tindeifroinp: metamorphism concurrently. Still

another theory was at one time advanced, namely, that the limestones were

orifiinally (h'])osited from aiiueous solutions, in the same way as nanjiue

matter on mineral veins. The view <:enerally held at the present day is that

they are altered sedimentary rocks, thou.i:h both the ijtneous and netasonuitic

theories are also helil.

It may be added, that the theory adopted hy Sir \V. I.ojian, in l.Sl)3, re-

pirdinj; the Laurentian formation, was that the rocks cotnprisinft almost

the entire I.avirentian system consisted of a series of iiietainorphic, sedi-

mentary strata—that is, that limestones, <;neisses, ])yroxenites, etc., were all

merely altered sediments.

Hands of >rneiss are. indeed, met with In-dded in the limestones, and these

are now resardeil as of sedimentary orifrin. They are supposed to 1h' siliceous

portions of the oriftinal calcareous deposits, correspondin}; to the clay-stones

or mud layers to he found in the more recent and imaltered .sediments, and to

have U-en changed to their present condition hy the same processes which

have inetamoii)hoscd the limestone to its present liijrhly crystalline state.

These gneisses are often indistintiuishahle. even under the inicrosco])e, from

those which enclose the limestones. The foliation is supposed to !)e due to

movements in the rock complex, which would, under ati enormous mass of

superincumhent strata, he in a suflRcicntly plastic state to assume schistose

structure. Accor<lin<; to the views formerly held, crystalline limestones

occurred in several horizons in the jrneiss. four distinct areas of limestones

heiiin recofinized. and the whole series of l^nei.s^ and limestone was estimated

to have a thickness of some '2;>.(MM»feet.of which the volume of the latter rocks

comprised about .").()00 feet.

Memoir No. <•. l!col. Siirv., rsiii., pp. i'l, .">!, l.")7
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In (li'scnl)iiij: the ficolofiy of the micii-iirfa in <lrtail, it was fmind im-

practicutJc t(. (•onsidiT the (iucix-.- ami Oiitaiii. .iistiirts s.parutoly, so tin-

followinji iviiiacks may \y taken as applyiiii: iMiually to tin- ciitiic ivjjion over

which the mica deposits occiiv.

TlIK GXKISSKS.

Al)oiit so iKT cent of the area over which tlie mica d<'posits occur is

composed of rock of a giieissose t yjM-. The remainder is made up of hmestones

and basic rocks, chiefly pyroxenites. Although tlie .smfiss may l>e, and lias

been, divided into two classes, namely the normal igneous rock which is

refiarded as cnclosinj; the limestones and other vocks, and the sedimentary

or so-called "rusty gneiss," together with (('••tain acres of greyish and black

varieties, little macroscopic distinctions ,ither than colour can be drawn

between the two tyjx's. A detaih-d exaiihiiation of the iuvtx has led to the

conclusion that the so-called "sedimentary gneisses" form relatively narrow

bands enclosed in the limestoii(>s.and rei)resent altered day-stones originally

deposited in the main l)ody "f sediments. The main l)ody of gneisses is

now regarded as conii)osed of igneous rocks, which have suffered a high

degree of alteration and |)()ssess by no means a universally constant char-

acter, (iradations of normal foliated gneiss to a crystalline rock resembling

a granite are common, while local additions of pyroxene and hornblende in

the neighbourhood of the limestones lead to the tormation of rocks diffenng

little from normal diorites. diabases, and gabl)r(>s.

The mention of such rocks in the description of mica deposits is common,

and thev are usually stated to cut or intrude the pyroxenites. The lime at

the writer's lUsposal was too limited to allow of an investigation into the true

nature of such rocks, but it may be stated that in few cases only was seen a

tvpical instance of such a rock forming a dyke across a pyioxeiiite. Owmg

to so inaiiv of the mines being idle and the pits full of water, f<w detaded

exanunati(M,s of the actual occurrences could be made. From an inspection

of the accessil)le workings, however, a- \vll as fr .in a study of dump material,

the imi)ression was formed that much of sucli diorite and dial)ase is simply a

resuh of local admixtures of hornblende or pyroxene to the more acid por-

tions of the altered gneisses near their coiilact with the i.yn.xenites. Hotli

line and coarse-grained modifications of such rocks exisl, the latter I vi)e pre-

ponderating.

It is not intended, heir.lo make any sharp ilistiiictioii bel ween the se.u-

na^i.tarv and true igneous gneisses. To all iip^'arauces they are identical in

character and composition . and it may yet have to be conceded that the theory

of seiHmentarv origin is a mistaken one. such bands being only apophyses

of the norinai igneous gneisses which have intruded the limestones. The

main reason for considering them as se(hments. is that the limestones, which

border upon them, have suffered little adihlional melamorphism aioii- the

20
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coiitiicts, as is till' case wlicii siidi arc ciicloscil liy uiuloubtcd ijiticous pn'issi>s.

Tho iioriiial results of siii'h an intrusidii would he the ])ro(liictii)n of a more

coarsely crystalline liiiicsfonc, tocetlier with the forinalioii in the latter of a

jireater or lesser <|;iaiitity of secoii<lary >ilicates, according; to the extent of

tho intrusion and the amount of minerali/.ers carried iiy it. A <'o!n])lete

inetaniorphisin of limestone to a rock of totally distinct character, namely

l)yroxenite or ainphiholite. Inis heeii .-howM by Adams and Harlow to l)e not

only jjo^sihle, liut characteristic of c( rtain areas in the Halihurton and Hati-

croft districts of Ontario. There, zones of white limestones adjacent to

y:r;initic intrusions are surmised to ha'.' Im-cii completely altered to dark

jrreen am])hil)olite. Hand.- of such ami)iiil>olitc are also foimd interposed

in the firaidte y:neiss of the area, and these are sup])oseil to 1k' smaller por-

tions of limestone which hav<' tieen eiifjulfed in the liatholithic u])heaval,

and altered in their entirety. The conclusions formed hy .\dains and Har-

low re<;ardinj; the rock tyjM's in the counties of Hastinjrs, Renfrew, ilalibur

ton, etc., may well 1m' considered to apply, in part, al.so to the more eastern

comities of Frontenac, Lanark, and Leeds. .\ltliouj;h not containinf!; so many
modified rock ty]K's as the former, the area of the latter is niaiidy coinj)osed

of similai giu'isses and trranite-fjneiss, with lieltsof wliite crystalline limestone

and ])yro.\eiiite. .Many of the remarks, therefore, relatinjr to the j;eolo<:y of

the Halihiirtoii area, may lie rejiarded as e(|ually applicalile to tiie district

here under consideration.

As regards the jrneisses: tiiese are considered as the outcome of vast,

liatholithic intrusiinis of firaiiite. which have, as a result of movements while

in a still jilastic condition, larj^oly assumed a foliatoil or schistose structure.

This foliation is hy no means universal, rocks with true gneisso.se structure

grading into massive, gianitoidal t.\|K .- iii many places. The prevailing colour

of the gneiss is reddish, and the rock is usually medium to tine in grain.

Weathering produces a grey or jiiiik coloration. Regarding the geological

history of the area, the following extract from the report of l)rs. .\daiiis and

Harlow may lie ciuoted: —
"The district was in Pre-("am!iriaii times covered hy a .sea, in which there

was deposite<l an immense series of sediments, aggregating many thousand

feet in thickiies> The thickness of the .series shows that the jieriod of depn-

sitioii was a long one. aii<l the prevailing calcareous characterof the sediments

shows that it was imilialily of marine origin. That there was land, however,

in the vicinity, is shown iiytlie fact that a certain amount of argillaceous and

arenaceous sediment found its way into the sea. It was deposited at a time

of violent volcanic activity, for ,iiere is reason to lielieve that a large jiart of

the gic.it volume of ampliiliolite interstratified with the normal sedimentary

material re|)resents volcanic ashes and other da.stic material of volcanic

origin, which was, from time t<i time, thrown into the sea. in which normal

.'sedimentation was going forward.

("oncerning the nature of the lia.sement u|ion which this imnieii.se ac<'uniu-

lation of sedimentary material was laid down, we have no certain knowledge,

for no jiart of it can lie recognized at the pre.<eiit time as the original floor.
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This groat sci'ics was then folded in a jteiieral diici-tinii nf N. :{((' !;., and,

proliubly conteiniMiraneimsly witli tlie fipldinjj, was invaded liy an enorinuiis

body of granite. This granite slowly rose, in the form of great liatholiths,

into the overlying .-series, (.isintegrating it and liccoining filled with countless

fragments of the invailed rock. In tlie case of tiie limestones, this granite

not oidy disrupted iheni, hut chaiitjal tlitni into iimphihoHlis. The ami)hil)olite

produced in this way, as well i;s that referred to above as occurring inter-

stratified with the limestones, and of different origin, was. in many |)laces,

di.ssolved by, or incorporated into, tlie substance of the granite, taking the

form of basic streaks or ' schlieren .... Kromwhathasbeen.-aid.it

will 1k' s«'en that there arc jiresented in this great aica |>recisely the same

phenomeiui as tlio.-^e seen elsewhere in North America, and the evidence

available seems to indicate that this statement may Ik- extended to all paits

of the world. Where tlie oldest stratified or stratiform formation:: are

exposed, these rest upon great bodies of granite, usmdly gneissic in structure,

which penetrate them in great batholithic m.-isses. the contact being an

intru.sive one.''

The re<l gneiss is comjMi.sed almost entirely of feldspar and (|Uartz, the

former generally jireponderating. Little mica is present . but ales of musco-

vite and biotiteexist in small amo\mts througliout the rock. Sometimes small

quantities of liornblenile are to l)e seen: and, as accessory minerals, may be

mentioned apatite, magnetite, and zircon. h)cal impregnations with sarnet

are often to be found in i)ro\imity to the pymxenites. a iiotal)le locality Ix'ing

at the McClatchey mica mine, near (iodld lake, in the township of bough-

borough. The feldspar jiresenl in the ro(d< is of two types, oligoclase ami

orthoclase, the former as a rule preponderating. Tiie rock might thus be

cla.sse<l as an oligoclase gneiss, rather tlian an orthoclase gneiss. The red

colour of the feldspar can usmdly be destroyed by lieating. showing that

oxide of iron is not the cause o*" the coloration. Tiiis is also true of the

reddish feldspar from the feldspar mines in Bedford township, which is shown

!)y analysis to contain little iron, and wliich becomes white up<in calcining.

Little opportunity was found by the wriier to <litTerentiate between the grey

and red gneisses, or the sedimentary and tiie igneous. Many modifications

of the usual type were encountered, from the normal reddisii rock jioor in

mica, to greyish varieties having, as a rule, a more granitoid character, and

often possessing a|)])reciable garnet content, togetlicr with a large amount of

((uartz, and finally to very dark and almost lilack types containing nnndi

biotite in small scales, in which the i)ink feldspar individuals lie emlicdded.

Little (juartz is niicrosco])ically visible in tliese darker varieties, .\djacent to

the pyroxenite dykes,' mica is nearly always more plentiful in the gneiss, and

is generally either biotite or phlogoi)ite.

' XfiTi:.—Till' tcnii " inroxciiilc (hke" li!i> Ih'cm I'liiplipvcil tlinmiiliimt tlii- I{i|>iirt

todi'scriU' the iK'ltsot rock, consist iiiR priiwipally of salitc ami other iiiciiiU'i-- ol the |>\ro\-

0110 family, with wliii'li th" mica deposits (K'ciir associatid. The name is not a happy oiii'.

and will "lie further cousiderod uiuler t!io deseliption of these roeks. (See page 'Jirii.
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Adams iind Harlow' found tliat tlio p-cy giicissos nf tlio HaiuToft ai-oa

differ in niiiiorali>(tical (•(inii)i)siti(infr(>in tlio rod ty|M's, ImldinK. in soinocasps,

a proater proportion of in>n-nmgnosia constititpnts, coinMncd occasionally

with a smaller quartz content. In other cases, a larjrer amount of plapioclaso

was found to 1)0 present, f'or the purpose of this report, which in no way

claims to 1)0 a detailed, geological disctission of the various rock tyiK-s, the

use of an abundance of names, used to designate the minor variotic- of rocks.

has t)eon puriio.soly avoided. Many of these minor ty|)es differ in small

degree froiu each other and. in fact, are often only local jihases of one and the

same family, all gradations from one to the other Wing traceahle over limited

areas. It is convenient, for the purjioso of a detailed description, to tlraw up

a list of names to which all the minor varieties of rocks may he referred, hut in

a sujierfic'al description it tentls only to lead to confusion. For the purpose

of sluirp distinction l)etween certain rocks it is necessary to not only conduct

a microscopical examination l)v means of thin .slides, hut also, in many cases,

to i-esort to chemical analyses of the rocks. Such examinations in the limited

time at the writer's disposal were out of the (|uostion. In this report, howevoi

.

recourse has l)een had to earlier examinations and de.scriptions of the districts

in que.stion, and also of tho.se adjoining; certain main features lieing to a gioat

extent common to the entire area. With these descriptions are incorporated

die writer's own observations of the geological features of the mica region;

and a short resume of the main facts noted and the conclusions reached is

added.

The greater ])ortion of the red gneiss throughout the area may. then. l)e

reganh'd .is of undouhted igneous origin, and has resulted from an alteration

of granitic material, which, originally intruded in massive form as hatholiths,

suhsequently asMimed a foliated or gneissic structure, owing to folding move-

ments which took place while the rock was still in an unconsolidated st.-ite.

The latter condition need not have l>een a necessity, since consolidated and

cohl rocks ai-e known to have heeii, in many instances, rendered plastic hy

dynamic agency, and to have suhseciuently assumed a more or less schistose

structure. However, in the district in (|iicstion. it w.mld seem prohahle

that the f<ilding of tiio granite occurred wiiile tiie rock was still in a more

or less molten condition. This view is strengtiieiied liy the universal occur-

rence throughout the gneiss area of i)egnwitile dykes antl stringers which

cut the rock in all directions.

Quartzitc layers are sometimes met with intercalated in the gneis.ses.

The hands are usually thin. I>ut n<-casionally attain considerahle wi<lth.

Harrington - instances a gneiss with num; 'ous <iuaitzite layers on range ^ II,

lot 12. of the township of Teuipleton. (^ue.,and also the occurrence of beds

of consich-raiile tliickness in tiie hill l)eliind Perkins .Mill, in the same town-

I,i)i'. cit. |>. 111'.

Hl'p. I'loc., (icl)l. .suiv., (nil., Is" I'ait <i. p. :i.
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ship. Miitiy of tlif iiivirt/dsc hands icfrTfcil ti> iis (Hiarl/.itt-s aiv. Iiuwcvcr,

|)r<>t)al)ly iH'Kinatitcs. witli an <'\rcss ..f silica.

iiii. •l.tlMVnTKS.

While |)()s.-<c'ssiii<; a j;( noi'al tfcnil ciinfurruins: to the t'oMs of llic unciss

that is, .N. :j(P V... tiicsf pcainatitcs yet ofton cut across ilic foliation at all

angles. Pcsniatitos, in the «('ncial application of the tprin. aiv ju'cncrally

hehl to lie the final jirodncts of igneous activity uttenduiit upon a jTranilic

ilieaval. Tlicv are, in other words, the 'lying effluxes of a deep-scateil,

f cooling, and are usually conipo>i'il of
ui

i^ranite magma which is m jirocess o

the more acii

process of dilTerentiatio

1, residual minerals segregated from the original magma ity a

n. These acid outflows are supposed to have iK-eti

accompaiiUM 11 )V an e xcess of water vapour lilierateil from t le cooimg magma.

an<

tion,

I to the pix'sence ot tin attriliuted their coarsely-crystalline structure.

1,. now. the folding of the graiiite took place liefore complete consolida-

<t had partly solidified, we should expect to find the

shatteied condition. The folding movements would
l)Ut after the cm

latter in a more or les

then force the still li'iuid.and more acidic, dee|K'r-seated rock into the cracks

lattering, ami this rock would then solidify as a sort of cemi'iittormed by

in the fissunv This seems, m fact, to he what has actually occurreil through-

out the entire gneiss region, and these pegmatitic rocks are to he met with

vhertever the gneis exposed

Though the usual form assumed iiy pegmatites is that ot .k(- ot various

widths—a few inches to -icvera

iarge. irregiJarly-shapetl hodie?

il hiindreil feet a common type is that of

h have lu'cii termed "splaslu Tl

)lashes are often of considerahle extent, and it is not sel found that a

iM-rof such acid /.ones exist m close jiroximity to one an- it her, the appear-niim

ance Ijeing sue Il as to sugge.-it that what was originally part of one aiu(1 the

le hody has heen sejiarated hy later movements of tl
;an

into more or

le enclosing roc

less elongated m
limes of feldspar and quartz in varying |)ropoitioii-

Such jiegmatitic zones consist soine-

and s(Miietimes of almost

pure ([Uartz witli a tew •altered feldspar crystals scattered through it.

Mic I IS usl

vite are n

lallv ahsent, though local aggregatin l)oth hiotite and inusco-

let with. Large developments of such pegmatite hodie~ are to lie

found in the townships of Poitland, IV-dford. and I/mglihomugh, and have

been .Munewhat extensively wor ked for their feldspar the first-named

townshii ). the Hi nler mine, on concession XII, it (i. was opened

years ago hy the Pennsylvania Feldspar C.mipany. who continued work for a

short tinic. Tl,- - me ("oiiipaiiy ilso (.peratel the Kreeman mine, situated on

lots 1. concessions XII. of the townships of Portland and Loughhorough,

Fourteen Island lake, and the Walker mine, <in lot -', concession X, of

' tlcmian: " riatnincii."
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Piirtlnnd. The fi'lilspur ut all those plaees is u jtinkish iiiiiieral, consisting

l)riiii'i|mlly of ortliorluse with local ailiiiixtiiros of jilauiocluse ami niicrocline.

(^iiart/ is present in stringers and occasional large masses; a little biotite also

ocoirs. The ilykes can Ik* traced for considerable distances, and attain a

wiilth of some 'At feet. The Richardson mine, on lot 1. com-eswion If, of

Bedford, has t)een operated since I'HHI, and is situated on two hands of

feldspar, one of which is l.')() feet, and the other (10 feet, wide, the two .separ-

ated !)>• a narrow Wand of massive (|uartz. The length of the deposit is .some

3(M) feet. The feldspar is of a light red colour, and is nuissive, with good
cleavage. Two analyses' of the spar are given l)elow. .\o I having lK?en nuide

in Kingston, and Xo. 2 by Dr. 11. Hies, of Cornell Vniversity. .\s will \>c seen,

the ird colour of the mineral is not cau.-ed by its iron content, but is a

natural coloration.

silica Aliiiiiiiia' l-'crric I'citsish

( »xiilc

I Slo, .\l,(), I IVjO, K..(»

No. 1

ti.'>'4n

IS 77
is-so

triirc 12(«t
V.i'M)

.Sxia

I't.j

I.iinc

CuO

():n
nil

I

M»K-
lU'sin

.Mk( >

nil

nil

l,..ss

on
ifcnition

nil

(Mill

T(>(al

1(H|..-.I

1(HI'(M

'I

II

On lot ;{. concession III. of lledford. a further deposit of similar feldspar

has lieen oiM-ned np in the Harris, or .lenkins mine. and a considerable amount
of the mineral was extracted around 1!H)2. .Ml these pegmatites are enclosed

by reddish gneiss, and the dykes have a direction parallel to the strike of the

gneiss.

In the (Quebec mica area, the most notable occurrence of pegmatite is at

the Villencuve mine, lot 31, range I, of the township of Villeneiive. In this

locality. several parallel pegmatite dvkes are found conformably interposed

in the red gneiss, the largest upon which is situated the Villeneuvo micu
mine—having a width of .some l.")() feet. The feldspar here is niaiidy albite

and micnicline in parallel intergrowth, and is very pure, and white in colour.

A fuller description of this occurrence will be found in the notes on the \'il-

leneuve mine on page 190. The feldsjjar is of superfine i|uality, and com-
mands a high price (circa S2() i)er ton) foi u.se in dental work. Tlie gneiss

bordering on the dykes is iiighly garnet iferous, and co!itains more mica tl'.an

is u.sually j)iesent in tiie rock. Other similar pegmatite bodies exist in the

vicinity of Hiue .Sea lake, but have not as yet been exploited. The rock here

is more of the grapliie-gi-anite type, and contains an average of from 20 to

30 per cent of impurities—mainly (|uartz. Pegmatites also occur at various

other points in the mica area, and some of them weie formerly worked for the

mica thev contain.

^

Sff Uep. Out. liiir. .Miiic-^. IStOil. p. M.
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III Hat.mist town.-'liip. Ontiiii", |K'Kiimtilt' veins exist mi (•((iiccssinii IX,

lot U). and art' lar^i'ly <(HiiiM>se.| of the variety of alliite known as iM'iisterite.

This mineral, (•oinniotily calleil inooiistoiie, is of value as a j.i'iii stone, ami

has also JM-eii foiiml at the \'ille|ieiive mine, (iuelH'c.

.\n analysis of the Hatlnirst |XTisteiite, l.y Dr. Sterry Hunt, is

apix'liiled:—

Silii-ii

Si(l,

Aliiiniiia

.M.n,

I'dtii-li SckIm

K(» \a,<i

l.iiiii'

« at I

Mai!-

iii'-ia

I'lirii-

1V,0,

lt:ii;liiiii Total

fiiiso 21 NO n .'>s 0:1 (i-.'ii O'litl ntii) !t<»SI)

Hands of jKTthite, of iK-^jiiiutitie origin, occur on lot I. concession \ I, of

.Vorth Hur^tess, and also in the vicinity of Perth, whence the mineral takes

its name. Perthife consists of an inter;;ro'vth of oithodase or microdine

with alltite, and is sometimes of value for i)olishiii;:, for ornaments, etc.

Two analyses' of pertliite. liv Dr. Sterry Hunt, are jriven ix'low:—

I.

II.

.silica .Mumiiia IVrric

<>\i(lr

Sic, .\ltt. IV,(),

<Mi-.".(l

is :{."• I nil

l<»:t.'i

l.illll'

(
'a< I

nt\7

(l-.'>(i

Mai!-
Ilr-la

t)2^

(I Jt

Tot ill

ri.ta-li Siiila

K,(» Xa.lt 11,0

t.HT .').>•> (Ill (»!•'.!

Ills .•) .'Hi II' II "ts-T:!

In atliUtioii to the ahove-nientioiied iiotal>le occurrences of iM'jrmatite,

the entire <rneiss area is intersecteil hy small striiijrcrs and veii.s of more or

less similar ijej^matitic character. Ft is noteworthy that such veins are fre-

quently found cuttiiijr across the pyroxenites and through the mica deposits.

Examples of such iiitru.sions are well exposi d in the pits at the Seyhold mine,

lot IS. rantie 11. of Wakefield, (iue.. where the pyroxenite is faulted l»y

two narrow iiegmatite veins, which cut across it at almost rijjht angles to its

strike, and to the .strike of the gneiss. On lipt iJa. raiifre XIII, of Hull, a

sjilendid example of pink felsite intrudiii;>- pyroxenite is to Ik- .-een in the

pits openeil hy Messrs. Winning. Church, and Company. The intrusive rock

consists of a tine-firained, pink <iroundiiKiss ol ortliodase and microcline, in

which occur crystals of dark-l)iowii,opa<[iies|iheiie porphyritically emliedded.

[small quartz {trains occur s])arin<ily, and occasionally a lari;e feldspar i.. di-

vidual is seen. The elTect of the intrusion u])on the jiyroxenite i.- most pro-

nounced. Horderinj; upon the felsite, the pyroxene has been almost entirely

altered to a l)luish-j;reen horiihleiide, or actinolite, and scattered throuj;h the

pink mass of the intrusive lie small, altered individuals of p_\Toxeiii>. The

' Keport (Int. Hur. .Mines, llHHl, p. Udti.
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various* ilcjjrc*'!* of nltcratidii to uliidi llii-.'^f have Im-cii fiiilijcctcil arc nitwt

iiiarkcil. (Siilf liy siilc, an- to Im- .^im-h ('oiii|ili-ti>ly iiictainorplioM-il crv^taU

of «lark-l»lin' rolonr. ami unt'U iinliviiliial.'* of wliich only tin- outer |M>rtioii

lia^lxi'ti alti-ri'il. Tin- formt-r [HissihlyrrprcMMit pyroviiitic iiiiiii-ral wliiili liax

KiilTcii'il solution l)y the arid rock, ami which has sulisci|ucntiy ?'t'crystalli«'il

out: whili- the latter consists of small fraK'uenis which have U-eii caujrht up

and only partially attackeil. Both minerals possess iiie^ular shaiK-. an<l are

not to U' fouml with ileliniie crystal fiutliiic. The sphene crystal- are well

formed, and sometimes aHain a lenirth of ]".

\ somewhat similar occurrenci' to the aliove is to l>e seen in the pits at

the Wallinjrford mine, lot l(». ninjre VI. of Hull. Here, a still (jreati'r form-

ation of horiiMiMide mineral has taki'il place, and where this has formed on

joints in the rock.it has fi'ijuently U'en pressed into iou;rh plates up to a

foot across, from which ires may In- detai'hed and ruliU'd to asliestos-like

threads. Lar^ii' niasses of such hornlilende-asU'stos, havin;: (ihres nearly a

foot in len>rth. were observed on the dumps. The mineral is prohalily

referable to the s|H'cies l)yss(»lite, and is eviclently the outconu' of the

action of the ix-jiniatite upon the pyroxeni'. \\ Inith the above localities,

molybdenite occurs in small bunches at the junction of fdsite with i>yro\enite.

Tiiese intrusions, which are typical of similar occurrences to lie met with in

not a few of the mica mines in the neiy;lilioiirhood of Chelsea and Kirk

Ferry. <in the (iatineau river, do not possess dyke form, and are thus distinct

from the ordinary ])e);matites. They seem, rather, to have Ih'cu the result

of a vioU'tit upheaval which hi.s burst tliroujih the weaker portions of the

earth's cnist in the vicinity of pyroxenite belts, and has sl.attereil the latter

very considerably, tongues of the acid rock eatiii); their way into the more

basic material. Xo tourmaline was observed at any of the spots where rock

of this tyjK' was met with, the brown titanite. or sphene. I mmui:. however, very

characteristic of such occurrences. It may here lie remarked that sphene

is an almost constant accessory niiiKM'al in the vicinity of mica ileposits.

Where not actuidly jiresent i" the pyroxenite itself, it is jrenei'ally to 1k'

found in the more acid portions of the dykes, bein;: usually ass<iciated with

<;rev. white, or brownish felds])ar. The individuals sometimes attain a li'iifjth

of a couiile of inches in tin- direction of tlie li axis, and ;;enerally p(iss<'ss the

normal, weiljje-shaped habit typical of tae mineral. Clumjis and masses of

irrejrular shape are also common (See p. 2i)S).

In an old pliospiiate pit. on ran^f- XII. lot 1."). of Hull, a uood example

was seen of a iiejimatite vein cutlinj; a deposit of massive apatite. Tlu>

latter is a dark-fireen and brown mottled mineral, and is cut by .-iinall ]n'ii-

matite St riufiers. which are particularly noticealile for the amount of tour-

maline they carry, the main portion of the veins often beinj; coiniM)sed of

practically .solid, black schorl. On lot Iti. ranji'' XI, of Hull, a small im'ji-

niatite sirinfjer, carrying molybdenite, was observed cutting; thniujih a mass

of apatite, liavinf; a tnediutn ;^rain. At tliis spot, -cvcra! narrow ju'uimatitc



•JIO

VfiiiH cut iicri>r'i« the pyiiiMniiti- lit iiltno-it liulit !iiit;l<"*. iiiiil Jiir iiiiii|m>-i'iI nl

|iiiik or

I til

tliocl iiff ami uiiiif iiiirrdi'hiiiv T\ ii-y ii|>|K'iii- to ll \i'i

ilifii .1 w III

III)

cn' |i<'ilia|>*
iiifliicnif wlmti'vcr ii|m.ii tlii' apiilitf iM.nii'iiim nii

too luimiv ' rail'f aiiyi-Ntciisivf alliTiition, Tlir -lrilii:<'i' ri'tfirc'l to aUivi-

liail.inoiH'l''"'""'.''"' tliroiiiihari>>talof |.lilo«o|.itrcmlH'.|i|i'cl i-i tli. apalii.-.

ami liail rarrii-i| portions of the liiira witli it. NmiH'roiiT* iii^taliri'- of pyio\-

ciiitc (lykfs (with wliirli an- a^-ociati'ii valiialilf liiira .|.'|M.sits) rut l.y \4-ii-

matitf vein.'' wi-rr olwrvcil in the (•oui«<' of tin- cxi'ininalion of the cjcpo-i'-.

Tlii'st'\v<'ifU<'H''"'"lly'"*'""'"'""'f""''''"^* *"'''"''''• '"'"^""'•'" «i'l'l'- '''"'" i"i

inch to wvcral fn-t. The itnpro.-ion \\:\* forini'il that many of iIh- so-calli'.|

(lioritc.ilialiasc. ami ;:al)liio dyke.'*, inciitioiicil l>y forinrr wrllci> a- cutting; oi

iitnnlin;: tin- pyroxmitr.s. an- not. in reality, ilykc- at all. < Mi the .|iinip> ot

alnio.»t all mica miiif.-< (which were caivfiilly cNaiiiiniMl for r*|M'ciin<'ns of the

rock i'oumi ill the workiiiL's llioc l-'iii):. for the i part. inaccrssil.liM a

(luanlityof iirowni^h. fcl.Upathic rock, carrying cicatcr or lo^-r aniouni- ol

cither pyroxem or hornhiemle, was met with. This rock ranires from tini- 'o

coarse-nrairu'il. ami the amount of Imsic mineral present is very varialile.

The character of the feldspar is, liowever, constant IhroiiKlioiit ,
ami it seems

hijihly prohahle that much of the so-callei| -.liorite' ami -.liabase" is notliiiii:

more than acid portions of the pyroxenite. carrying' adiiiiMures of either

pyroxene alteivd to hornhiemle, or normal pyroxene. I'ew instatu'cs couhl

1h' seen of imdoiilited dykes of such rock ciittinj; the deposits. In most ca-e-

where rocks of a dioritir or diaha.-ic character could Ix' oliserved in >itu. th.'

impression conveyei' wa.s that such zones wen- m< ..-ly differenti ile.l portions

of tlu pyroxenite. Titanite was generally fiillid to tie present in ihi^ rock,

and often in consideralile i im unt. With few exceptions, theiefon .
the oidy

definite and iilidouliteil dyl es which were ol.served cuttini: the mi.M de|H»its

consisted of acid rocks, usually havini: the character of normal pcLrmaiite-,

Now, if -as siMinised the ix'sinatites represent a tinai intru>ive phase

of the jiranile gneiss which encloses the pyroxenites.it must follow that, since

such pemnatite veins cut the pyroxenites, the latter were already formed ami

in existence hefore the final consolidation of the <inei>s. If we adopt the

theory that the pegmatites heloiif; to two or more <;eolojrical periods, tin-

atiove assuiiil)tion, of cour.se, is unnecessary. The jji'iieral uniform character

of the pe;;niatites met with throughout the mica re/ion. however. y;ives no

reason io supixi.se that tlu-y Im'Ioiik to earlier and later periods. I'liey would

seem, on the contrary, to In- the oulcoine of the v:reat fcldin^i nioveinents

whic'i have fjiven to the ori<:inal. Uatholithi'-, .<rianite uiiheavals their present

foliated character, and to have heen expressed throu^di the cracks and fissure-

caused in the already partly cousi>lidated crust throUf;h the a^jency of such

movements. If this he the true explanation of their orijiin. we mu^t assume,

as explained aliove, that the inToxenites were already in existence before

the final consolidation of what is now the <:ranite-j:neiss which encloses them,

and are not, as h::s lieeu ^ul>l^o-ed, dykes ,.f hasic, i-jneoiis rock which have

i
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U-*')! iiili'Uil<-i| iiitii thf (Tiiri-^ at shimc |M'i'iii<l siilwiiuciit tn till- liiitcrV altcni-

tiitii i>y fiililini: I'roni iini'iniil Ki'»iiiti'' I'lii" wmilil «iiu^'i'»t a »iiiiilar rniii|<< of

Kiiniii f"i' till' pyi'iisi'iiili''' of till" (^iH'lM'c-ni'iaiiii miiM ilintrirt^ a* luii* ln^t^ri

l>i'ii|)<>^ri| liy .\(lam^' ami Harli>\v I'm- (In- unipliilHtlitcs nml allii'il rock^ of llii-

ilaliliiirtiiii-MaiiiTiift arra. iiaiiii-ly iiii-tatniir|)liiMiii iVoin liinc^tnni-i, iliif to

va»t, l)atliiilitiiii'. ifianilf iiitnii*iiiii?i wliirli have, in ^iiiiir iiistaiwfi<, rixii-

jili-ti'ly <-i I til I III 'I I lai').'c iHiilii-y III' ^I'lliiiiriit , alti'i'ili); lliciii in tlii-ii- fntiii-ty to

(lark li(inililrinli'- dp pyiiivi'iii'-nick.

THK rU\Hl AIJ.INK I.IMK!*lltNK."«.

It

Till' ciirrrfi plai'r iif iIii-m' ty|M':« in (In- r^riii's nf (ililcr. crytalliiK' rurki'

with wliirli tlii'v iMTiif as«iiriati'il has Ihtm tiic ^'uhjcct iit' nnirh riiniriiV('r.*y

ever siiicf they wi-it fii>t ••uilic'l liy Mr. A. Murray ami ."'ir William hi);ari,

in the fifiii's. It •.a." then tliiiii>iht that tii('!<t' ri)ck.« fnrna-il, with the jrncisscr*,

an altiMiiatinj; scries' nt' sfilinirrilary c|i'|Mi»iis which haxr "inci" uni|('r>rnni' a

Iiitii il«'^r<'i' III' nii'tainrirphisni. That is, that what was thi-n nivrn thf name*

nf till' l.aiiri'ntian system consistcil <if many thniisanil fi'ct nf altrrcil scili-

nii'iitary rnrks—four, anil |Missilily fiviMlistinct hnrixnns nf calran'ous ilc|M>sits

U'ln^j scparatcil tiy thnusiuuls nf feet nf rnl nrthnrlasc ;rn<'iss. All thrsc later

rnrks were sup|M)seil tn rest upnii thenrisiiial fnutiilatinn nf the earth's erust,

tn which the term fumlamental f»iieiss was iipplieil. The iliscnvery, in IS'tli, in

a crystalline liinestnne nf Xnrth Mur^ess. nf the far-fameil I'.nznnn Canailense,

which was limy; rev,arileil liy such eminent nenln^'ists as l,ye!l, Lilian, ami

Dawsnii, as inilisputaldy nf nrjtanic nrinin, lent (ireat weijrht tn the thenry nf

the seilimentary nriv:in nf the entire I/jiurentian series nf t;neisses ami lime-

stni es. Ill iMili, Wniiiir iiitimluced an arranjrenieiit nf the nlder crystalline

series by which they were arran^reil uniler thi\-e heads. In the tirst was placed

a thickness nf i'mI ^yinitic and granitic jineiss, in part withnut fnliatinn, which

was lu'ld tn lie the liasc nf the series. .Mhivc this cani«' jin'.v ami pink jineiss.

p:i uii iiiln niicM I lii't. nveriain l>y .'evcial liiiiidied feet nf crystalline lime-

stniii- I'l' dniomile. In thi-i liniestone what was regarded a-^ Iviznmi was

fniitnl III the M'cnild divisiuii c;:nie llie aiiiplilhnlites and pyrnxeiiites, with

n In is schists, and alsn iiiajini'lite deposits: while in the third were [ijaced

nllic' crystalline, dnlniniljc liiiii>'i>nes, mica slale-. iiiiartzites, ;iiid snme
cntijilnmerates. hater, the almxc divisiniis were cnndeiised, and the nicks

d ill the r >t were clas>ed as I.ailieiitiaii. while the nther two divisiniis

V .irjirded as Iliirnniaii.

In 1>>77. Selwyn ilevised a cla-^^ilicaiinn hy which niily the Inwest series

nf jrni iss, jriaiiite, and syenite which slinwed iin trace nf seilimeiitatiim,

were assiirned tn the Laiirentiaii. while the sedimentary gneiss, limestntie,

(luart^.ite, and schists, which made up the ( Irenville and Ilastinjis series, were

classed as Iliirnnian.

plai

wer

V
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III ISHI, ill'- "lidiiiiil mIhmih' "f (luMilifmion «a!' imiiiii n"l>>|(tf.l. tin

Ijiim-iitiim tn'iiiu .livi.h'il iiiin a 1<>w.t, iiii<l.ll<-. uihI ii|.|ht |h.iiiuii, -ii. .v.

I)V tin- oviTlviiiii lliinniiaii

I.-. I

Airiiiii, 11 t.V|H' 111 r>"k kiinun a* aimirthiij"itt'. wliicli liail Ih'cii |>iTviiiui

ri>)2ai .Inl a:* all a licifil. sfiliiiMMitiiiy ?'i'iii''« fitrtii

till- Laiiiciiliaii. wai* a

Inter ilalf than tin- tiifiivillr iiiik« w

tlifn-ffiff. \va* siilijiTlfil til a fri'i-li airaiip

into two |M>ltin|i

iiiiir tin- ii|>|H'r iiifiiiiw

IImiit thi* tiiiii' [(•rtium/.fil af an mtrii^ivr iiia"" "

itii wllirll if oiTlllTi'i I, Till- I jitm'iitian.

iin'iit liv wl.irh i« wai iliviili-il

liiwcr M'lie* niiiiiiri^iii): tin- Iuwit ilivi«inii nt' Ni'mmr,

ric'M fit' (:iiri>!< ami litiii'stimcs witli i|Uiirt/.iti-?<. wliiili wcif

ilMi.linl in thf t;iciivillc ami Ila^tinu;-' f.i.matidii-. Tin- t.Tin- ( livn villi-

mil an ii|i|M'r ««

III IIa^till;r> were aiiprn'il ti> (Ic-icnali- t\\

(liinciituty ilt'iMt^its ill ililTi'irnt *lap-^

!•< Iff what wfi«' ii'nanli'il

I' in<-tainiii'plii>ni ami "f ililTi-ri'iii

riif vifw. liiiwcvrr. t'ainni uriniml. ami ir- imv .'••iicrMlly lu'M, that ilii-si-

I liiiiii itii- ciHniiir^ in ivhirli they iirriir, aif. in
aK<'

two ."ffll'f'. NV llirl I wfii' naliH'i

INiint of tiiin-.f<|uivali'ntsi.f i.in- an-ithrr. ami rrpiv-nit .mly liitYi'ivnt ili'iricc*

if altiTatiiin of "'in- ami tin- ^ami- m-I nf i-.i!ilrni|i..fan<'.in- ilr|H)Mi

llai'tiiiK^ Hcii's. iM'inj: It'-!* liiuhly altcn'i ll. tlif (lirnvillf hi

rill

lnTii at

iius tiiiu's cla^-i-il 111 the iluinnian sy-tnii. lllirll ri-nls till- Lament

i

liile the (oTiiville ile|iii-its. iH'iiiK chielly hi>rlily metanmiplm eil li -U>\
\v

were repir

gnei

led a- U'lniikEinir tn a

Sterrv lliiiit \va.« inrlineil tn the vi

veilvini; the fiiiiilaliieiital

that the lla-tina- -eriiv

11 iiriiii inn txtH', liiit that they re mil the eipiivalent iif the ( lii-nville ile|M)-it-

diieh lie still lejraiileil as l.aiireiitian Tl le aimr thnsites were iilsi) chisseil liy

iini as a llereil seiliineli ts. Imt were assi^' 1 the term Nuriaii. \n''m<i rel'erreil

ilistinct fiirmatiDii separalinj; I.amentian fniiii Hiirimiaii.

The traciiiji "f the crystalline li mestimes fniin their ilevelnpinent as

Uastinjis series in the comity ot that nalm to the (Irenvi.ie strata in till

ilistrict of (Irenville, met with imi h ililliciiltv. The continuity of the tielts

iften ifTecteil liv what were, apparently, lar}:«'. intni^ive massesot granite

which eithei

has, 1

it olT or ijellecteil the course of the liami \'\v onclu-^ioii

uiwever, oei n readieil that what li

I'lv a less a'tereil |)hase of the (Hinvilli , -ii.ce the |Mt niirraphicai ilill

ceil tcruii'il the llasliniis -i-rir

h

eiice lietiwei'ii the two consists onlv in the ile^riee of inctamiiriiliisii

only reason w
is the presenci

hich miuht iven that the two

if loc al lieiis of coiiKloiiiirate It i-. 1

an iincimiormaiiie

lowever. luallN'

toclastic c(iiij;loiiieiates, formnl liy criishiii
prolmtile that tlie>e rocks an ail

that they an' of sciliinentary oriL'in.

With respect to certain areas of the (In'iiviiie >erie- iii tin

(inelioc, III w

I'roviiice of

I'lich the Lollies of crystalline liniesioiies an- often -mall ami

very liijihlv altoreil, the view was at one time held that these mcks were not,

after all, of seilimentary orii,'iii. In most cases, ail traces of stratitication

have lieeii lost, and the l.e,|s -imply assume tiie ip.clined position impaited
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\>y tlie tilted diioiss strata enclosiiif; tlit'iii. W. (!. Milloi' advances the

[Missiliilitj' of siiiiio of the Ontario crystalline limestones repivsenting altera-

tion ])ro(lucts of igneous rocks, the feldspar having hroken up into unstal)le

scapolite, from which have ivsulted the often dolomitic limestones. This is

a view for which no supporting evidence whatever coidd he found fr^m an

examination of the limestones. If correct, it would imply the gradual pas-

sage of gnei.ssic or granitic rocks into limestone, a feature nowhere observed

by the writer, nor mentioned in any report on the district in i|uestion, which

has come under notice. Though not occurring in tiie area specificall.v

included in this report, the fact mentioneil l)y Adams and Harlow.- that

remnants of unaltered, hlue, Arcluean limestone were oliserved enclosed in

great helts of white marble surrounding the granite l)atholiths of Methuen

and Cavendish townships, is <'onfirmatory evidence that sucii crystallitie

limestones are the result of contact metaniorphism. ("rystalline limestone

may possibly, of course, result in various wavs, yet the strong resiMublance

Ix'tween tin- whole series of (irenville limestones would seem to indicate a

similar mode of origin throughout.

When it is saiil that a strong resemblance exists between tiie limestones

of various localities, this is intended to mean that such rocks exhibit marked,

similar characteristics, and not that a similar (diaracter is universally pos-

sessed. While in almost all ca.ses true limestones, these rocks are found to

l>e locall.v dolomitic, and occasionally i)ass into true dolomites. Tlii> varia-

tion would .seem, in some cases, to be connectetl with the occurrence in their

neighbourhood of basic, pyroxenic rocks. The ((Uantity, also, of scattered

grains of various silicates Ls greatly variable, a dark colour being sometimes

imparted to the limestone by the numerous small crystals of phlogojiite,

diopside, grai)lute, etc.. present. In other ca.ses, foreign silicates are entirely

al>scnt, the rock iiaving the ajijiearance of a pure marble. The grain, too, of

the limestone is vaii:d)le, ranging from that of a true maible to a coarsely

crystalline aggregate, comjjosed of individuals u|> to an inch across. The

proportion of accessory minerals ])resent in tiie rock seems to be directly

dependent upon its distance from gneissic or basic t,vpes. the amomit of

siiicat s increasing a~ the contact is ai)|)roached.

The presence of gneisses as.M)ciated with the limestone has already

l)een touc'.ied upon, and it has Iwen shown that the.-^eareol two kinds -the

true intrusives. which are portions of the batholiths which have penetiated

the limestones and have later become filiated, and the seclimentary gneisses,

representing alterecl sandy or clayey bands originally interstratilied with the

limestones. The latter often contain considerable ([Uaiitities of giaphite,

and sometimes sillimanite, and it is with these gneis.-^cs that economic deposits

of graphite are, as a rule, associated. The latter seem to owe their origin to

a driving-off of the carbonaceous matter present in the limestones, this being

ll

Kighth H.'port, Out. iiiir. Mines. 1\!)1», p. I'L'.J.

Loc. fit. p. 2'^.
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redepositcfl in the more urfjillaconus |v.rti..n ii..w roprosente.l l.y tl.c gneissos.

\n..thcr vorv i)r..n..unco(l tviH- ..t .-...•k s.-inetimos found iissociato.l witl. tl.o

lime«t..nes is the an.i.hil...litps. Tl.ese do not occur in the ni.ca area to

the ^iuno extent as in the renion more to the west; tliey. apparently. \mnf:

represented l.v certain of the pyroxenites so extensively .leveloped m the

former district. Th.mph s.mievvhat variable in chaiacter. the amphiLolites

conimonlv possess a dark colour and highly basic comi.osition. They are

compose.!, usuallv, of hornl.lemlc and fehlspar, with subsidiary .|uartz: while

biotite an.l pvroxene sometimes in part replace the hornblcmlc-tho rock

then inclining to a pvn.xenite. These rocks have lHH.n divided into two

distinct varieties, the one termed ••feathei-amphibolite," while the other

IM.ssesses a more granular ciiaracter and has. in consequence. l)een termed

"granular amphibolite." A.Wims and Harlow assign two distin.'t mod.-s of

origin for these rocks. The granular amphibolites are conjectured to repre-

sent altered igneous intrusives; while the feather ami.hibolites are surmised

to 1« altererl se.liments. representing siliceous or (h.lomitic bamls in the

original limestone. Concerning the.se rocks, the above-mentione.l writers

give the following iiarticulars:

—

" Ml stages in the passage fioin (U! to the other (limestone to amplii-

bolite) have been foun.l. // /«/•' oho h,,„ proved tfuU. cisnrhar. amphiholite!<

hair been produce,! on ,i hirqe scale from the altrrallon of the limestones /,// the

metamorphic action of the ,p-anilc balholilhs. It is foun.l that, un.ler iiitcns.-

metam,.ri.hism, a numl*r of r.K-k t>-pes very .lifferent in ..rigm an.l .-haracter

viel.l a cmvergent tvpe of alterati..n pro.lucts. whi.-h belong t.. the class ..t

amphib..lites. and which resemble one another so closeb, us to l,c in man;, coses

indislinquishablc:' Other amphib..lites. menti.med as oc-uning with large

gabbro an.l di..rite lavers. are .•.mdu-led to 1«> highly altered, basi.'. volcanic

ashes an.l lava fl..ws. c.nnecte.l with vents repn-ente.l by the gabbr.. st..cks.

"Some ..f the varieties are well ban.le.l. ..thcrs are streake.l. ..r present an

ap|.earan<'e str.mglv resembling a fL.w structure. The nwks are. however

.so ..omplet.-lv re.-rysta!lize.l that a mi.-r.-s.'.ipic ..•;aminatio.. .l..cs not yic.l

any c.mclusive cviilcn.-e ..mceruing their ..rigitial .iiara.-ter." Tii.' ••r(>ddisli.

acid rocks" mentione.1 bv these writers' w.nil.l seem t.. be i.ienti.-al with the

br.nvnish ,.r red.lish tvp.>s so ..ften ..bserv..! by the writ.M- on th.^ duinps ot

mica min.'s. an.l als.. hi situ at such min.'s: th.n- ..msist. prmcipally. i.t

bn.wn f.-i.lspar an.l either pvroxene ,.r honibi...Mlc. with ac.'ess,.ry titanite

Tiie relati.,11 ..f these amphib.dil.'s to the pyn.x.Miit.>s ,,f the im.-a r.-gi.m will

be further < si.lcn^d un.ler their scparat.' headings.

The tirenvill.' series is c..mpute.l t.. .•onsist f..r rath.-r mnvv than ..tie

half its thickness ..f pure limest.me. an.l it is taken to pr.-ent by far the

thickest .levelopment ..f Pre-rambrian limest.)ne in X.utii .\mi"ri.M.

.Vn unusual ...rurrence of .•rystalline iimest..iie. having a bhie .-..l.-ur. was

n..ti<r.l at the Silver (Jueen ini.-a miiie.ln..t i:?. .on.'.-sioii V. ..f N..rth Hurgess.

' Il>i<l., p. -'li.
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Out. Tlip oxposuro is iilMUit KM) feet distiiiit from tlio mica deposit, at the

base of tlie riiljre upon wliicli tlio pits are situated. Tlie limestone, whieh is

rather more coarsely-crystalline than usual, is of a distinct, blue colour, and

is chiefly remarkable for the amount of sulphuretted hydrojien gas which it

contains. Mei-e crumbliuf; in the hand is sufficient to lil)erate a])preciable

((uantities of this jtas, while a blow from the hammer ividers its presence still

more percei>tible. Small flakes of graphite and minute cry.stals of jiyrites

are also pi-esent in the rock. .\ small pit opened in the limestone, at a distance

(H perliaps 2.")0 feet from the mica i>its, disclosed a slij^htly less coarsely

crystalline rock, of a frreenish shade, containing considerable quantities of

silicates, chiefly phlojjopite, diopside, and wollastonite, and also pyrites,

mari-asite, ])yrrhotite, ami graphite.

Miller' gives a list of the various accessory minerals which have been

found in the crystidline limestones, as do also .\dams and Barlow, on page

19S of their report. The commonest of such minerals are the following:

apatite, biotite, ganiet, graphite, magnetite, phlogopite, pyrite, pjTrhotite,

and scapolite, the total numlxr of varieties found totalling 42, or four le.ss

than the total numl)er recorded by Sterry Hunt for the limestones of the

whole of North .Vinerica. Detailed descriptions of these minerals, together

with the localities where they were foimd, are given on ]>ages 19S-21(j of the

above report.

An interesting and somewhat puzzling feature in connexion with the

limestones is the frequent jiresence in them of fragments and nodules of im-

pure mineral. These generally consist of amphil)olite or similar rock, and
though sometimes angular, are more often rouniied. When the.se are ])resent

in any amount, the limestone takes on the apix'arance of an ordinai'y con-

glomerate. It is conjectured that these nodules are portions of impure

bands originally present iti the rock, and which, by subsequent movements,
have been torn apart, and even rounded, so as to be indistinguishable from

water-worn fiagnients. It is the occurrence of su,h ai)i)arent conglomerates

that formerly gave rise to the theory that the limestones of the (Irenville

and Hastings districts represented different horizons. An excellent photo-

gra])h of such a limestone conglomerat' ppears facing page 24 of Part J,

.Vnnual Report. ( !eol. Surv., Can., Vol. .\11, 1!H)1, The various difTerenees

both in character and mode of occurrence of the crystalline limestones,

due in part to the degree of alteration to which they have been subjected,

also proiluced a theory that they had Im'cii dejjo.-ited directly from solution,

in a similar manner to the gangue matter in mineral veins. This idea has

not many adherents at th(> ])resent time, ob.servations lending no manner
of supjjort to, and rather tending to disprove, the theory. .\ field examina-
tion of the various limestones gives little indication as to the amount of

magnesia ])reseiit. and in how far such are true limestones or dolomites.

The rock presents little difference in aiJjHMirance according as the magnesia

Loc. cit. p. :il.
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cont<>iit is hijih or low, the doloiiiitc ici)liu-iii« the calcitc witliouT cliaiij:''

of structuro, tlic inincrals Ix'iiif; isoiiiorplious. Analyses show, liowcvcr.

that the limcstoiios do vary jtrcatly in their true composition, and a few

typical examples, taken from Mr. Miller's rei>ort. are -riven Ih-Iow:—

1
•-'

C'arboimte of lime f'-j;-* •''•j;J'
Carlioiiiitc of iiiaKnc^iu .»i II l.i-.Hi

I'croxiili' of iron traces

Insolul.le ^ - '
• '"

'_ Total .'TT'TTTT .

,
^^^^^^^ ^^_^ ^^^

(1) White, coarsely-erystalline dolomite from lot \. concession X. ot

Louphhoroufrh, Out. D>aves, when dissolved, a residue of \\\y.w\/. and ser-

pentine, and contaitis traces of oxide of iron and phosi)hate.

(2) iMiie-piruined, white marble from Mazinuwe lake, Ont.

1 2 :{ 4

Iiisolul.lc •-'•«-' : . ,

Silica :5-'l l-X,' •;•»'

Ferrip oxi.lc ••"'•> 'H •'-" " '-

Alumina trac ()S-> 0->-; "i-^

liinc "''> 1-' tt"'-' *" '-^ -'"-

.MaRiicsia :^'Mi ^'N' '-" -*'"
Sulphur trioxidc "-•' ""*• . ..

'Sou dioxide t-'-'.r.' 4(»ti2 t^is t.,- 14

-|„tal itr.) IS (tsfi:* <.ms:< ini» :.".

(1) White crystalline limestone from near Hedford station.

(2) From lime-kilns near Parham station.

(3) From Ueynold's. sonth of Verona.

(t) From (loo(ll)ury's ((uarry. X'eromi.

(o) From two miles north of (ioodlxiry'- marry, Verona.

In the Hastinjis area the foUowiii;; analyses are tyi)ical:—

.*»

1 is

41

n Ii2

IS .•.1

14

i:i U

IKMMI

1
-1 .\

Insolul.l.' - '''
' "

Silica '
•''

. .

IVrric oxide ,,.v.> o-:!! ,
"

.\lumina .'J-'"'''

Li,,,,. •'"(•in .^Mit t.-4<.l

Maguesia. :5ss OW 'is^

Sulphur trioxide 010 o:« ols
Carlon dioxide t:<:V-> 4LMh2 4;Mn

T()tal "">0 KHlTT IKKKl

(1) From marble ((iiarry near Madoc.

(2) From Ellis i|uarry. on Hay of (^linte railway, south of .\ctmolitt

(.'}) From Harrison's ((uarry. Actinolite.

-•70
1-71

I 04
4s .^s

4 :{.")

n:{4
IJ tMt

101 OJ

tl
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^4) From Limekiln (iiuirry, York river, near Foster rapids, Carlow

fownshi]).

In Lanark coimty. liirpe limestone areas exist, and the followinj; are

representative iinalyses:

—

lnsolul>l<'

Silica

IVrric oxidi'

Aliiiiiinii

l.iiiii'

Muicii< -'"

Ciirhoii iliiixiilt'

Sulphur trioxidc

Total

1 2 :< 4

()-4»

•)((•«>

4;»o»
((•(Hi

.51 -Jd
2-2S

44 •.')l)

(l-;<2

:r(N>

^ OKI
4<>Mi

42-6S»

()-2S

1-21)

II 4!t

(I-!I7

4M-H2
91!)
44 (10

(••4(i

mi-.ii <t<»-,SO iM)-Hl !(M)'i:i

(1) From Cameron's kiln, C'arieton I'lace.

(2) Dark limestone from Lanark village.

(.3) Liglit limestone from the same place.

(4) From lot 2, coTicession IV', North Burgess.

In the vieinity of |x'ginatites, or granitic dyk(>s, which are fivquently

found cutting the limestones, vesuvianite. or iilocrase. is often a conspicuous

mineral. On several of the islands in MacOrcgoi' lake, Templeton township,

Que., this mineral oc.'urs in large and well crystalliiied individuals in the

partly decomixised limestone adjacent to granite intrusions. At a nearhy

spot, very . oarsely crystalline, given calcite exists, in which occur large,

light-green crystals .;f aiigite, which have evidently resulted in a similar

manner to the vesuvianite.

\ .strikhig feature of the granitic intrusions into the limestones is that

the former often contain inclusions, not of limestone. l)Ut of amphiliolite-

a further indication that the limestone fragmcn.s caUfi'.it up in the intrusive

idck have s itfi red an alteration to anipliiixilite.

TllK I'VltOXIMTKS. WITH THKIH A?«S(l(I.\Ti:l) DKI'OSIT.S OF l'ML()(;( H'lTl-; AND

AI'ATITi:.

If tiic coircct origin of the gneisses and ci-ystalliiie limestones in the

Hastings. (Irenvilie. and adjacent areas, has ix'en th:" suliject of much dispute

since they were first stuilied. that of the so-called pyroxenites. or l)asic rocks,

with which occur the economic mica de])osits of Canada, has led to even

more disciissjon.

The name 'pyroxenite' was first ai)plied by Sterry Hunt to belts of

l)asic. granular rocks, consisting, for the most part, of p\Toxeni and feldspar,

which occurre<l throughout the system of the older crystalline series. The

colour of these rocks ranges from a light grey, thiiMigli grey-green, to dark

n «.



;!;rccii, iuid the cliiinn'tcr and tcxt\irc Viiiv iri'catly at ditTnt'iit iioiiits. Piacli-

nilly all iiiodilicatioiis exist, fiotii u very hard, and coinijart .
diai)asi'-likc nick

to coarsclv-crystallinc, granular tyiH>s. comixiscd inaiidy of pyrnviic in

(lividiials. often sevi

is also jrreatly v inu

nil inches in liMiKth. The amount of feldspar present

hie. and in man v of the dvkes this mineral is alnwot

entirelv al)sent.

As to the ti-rm "( Ivke This e\p -ion is. stiictly s|(eakni;r. apphec to

;i mass of ijtnt'ous rock which has heen intrudeil into pre-existent strata; that

is to say. it is of later orifjin than the rocks enclosing; it. Now. the iienrsis

of the ])yroxenite liodies heinji oiM'n to consideral)le do>il)t.it is (|uestional)le

whether the term "dyke "can jjroperly Iw ai>plied to tlieni: while the further

j)rol)al)ilitv that all rocks which cotne under tiie (oni]>rehensive heailini; of

pyroxeidte in this ri'iMirt do not possess the same ori;:in. renders the term

still more oimmi to ol)jection. Owinjr. however, to the dilliculty which would

Im- experienced in strictly dilTerentiatiii<r between the various pyroxenites.

and to the fact that the expression '•dykes" has heen used by the majority

of writers in desciil)inj; these basic Im'Hs. it has iweii ilecided to retain the

term in the present report. The oi)jection to its u.se is. however, fully

recofriiizcd. The pyroxenites. as has already Ihmmi mentioned, attain a con

sideral)le development amon<;st the ^;neisse>. <:ranite-};-neisses. and crystallitu'

limestones of the La\irentian system, wnicii com])ose the earthV suriaceover

the uncoloured area shown on the acco1npanyin^' maps. They occur ])v\u-

ually in the form of narrow !)elts. often interposed in the form of what may

, .'termed ])yroxenitic zones in t lie <rneissesand limestones. That is. a nuintier

of more or less parallel ix'lts are often oi)served at short distances fnuii one

another. .<epaiated by narrow l)ands of jjneiss or limestone; while once such

a zone is passed, a considerable extent of country may have to Ih' traversed

before other similar rocks are encountered. In width, the dykes raiijie from

narrow strinj;ers, only a few itiches acros:-, to bodies many feet in thickness.

It is often difficult to ascertain the true width of such a dyke.owin;: to the

frecjuent incsence of a<'id zones in its mass, as well as to the occurrence of

narrow and often fractured bands of jniei.ss between iielts of pyroxenitic rock.

Often a considerable area may be traversed, in u direction normal to the

{rem'ral course of the dykes, and the major jiortion found to consis, i)iincii)ally

of ])yro.xeiiite—irrej!,ular occurrences of jineissaiid pyroxene <;neiss Immiii: met

with at intervals. The determimition of the true extent of a dyke is thus

rendered extremely diHicuit. di d)t often existiiifr whethei such bands are

part of one and the .same belt. or whether they were orifrinally se|):irate dykes.

which have later iM-come fractured by the foldinj: movements to which the

enclosiiif; "iiieiss has been sui)jecled. liroadly speakinjr. the chaiact( r of

the various <lykes comiirisinj!; a sin<;le i)yroxenite zone is more or less s'.iiilar,

thoufrh a conspicuous feature of such dykes is the variety in the (imility of

the mica they may carry. Wiiere one dyke in a zone is found to consist of

a hard and compact pyroxenite. the i)rol)aiiility is that the other dykes of

21
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the saiiic zone will alsi) lie of .•similar tiiililic; wliilc tin- siiliK' applifs wln'ic

ii dyke is frriiimiar and iiidincii to he pockety.

AltiidUfrli tlic pyriixciiiti's fnM|iicMtiy occiii' in suvli zones, isolateil dykes

arc l>v no means an exception. 'I'lie tendency. lio\.i'vei-. woidd seem to lie

for tlie pyroNcnites lo olitain piononnccd local develoi)ni('nt .
the various

dykes Iwintr sei)arated l>y narrow liands of v:n«'iss, while tlu- zones are often

divided hy many miles of strata. The narrow, -rneiss hands have Ih'ch

adduced to sui>i)ort the theory of pyroxeniies Ix'ins idtered limcstoner ,
sucl\

^icis.'^es lieiiiy: supposed to icpresent arj;illaceous JM-ds in the orijrinal secli-

ments. It would r<'(|uiie nnich detailed work to d( cide in each case the

true nature of the ^iiieiss, a.'d whether a particular hand should lie cla-^ed as

sedimentary or eruptive. Narrow ^riieiss spiu's of tiie true l>ath<ilithic

frraiiite-frneis- are known to h;ive inlrudeil the limestones at many spots,

and th(- latter types are often indistili^;uishalile in the field froiri what are

ref;ard('d as the sedinientary iincisses. I",ven a chemical ;uid niicro-copical

examination cannot, at times, decide the point, the orifiinal rocks havinjj

Ihhmi so frreatly altered: while such an I'Xalnination in every (|uestional)le

instai\ee would entail an enormous amount of work. The ])yroxenites, then,

may lie stated to occur both in zones, and as isolated dykes, throughout the

Laurentiaii system. .\ notable feature, and one which may, )K'rhaps, have

a direct hearin;: upon the true orijriti <>( t)>e pyroxenite, is the fre<iuent occur-

l-cnceof the dykes in. or lu'ar. crystalline limestoni'. While, in the majority

of cases, the dykes are fouml enclosed on lioth sides hy j;neiss, frc(|Ui'nt

instances are met with where the dyke is either hoi'dered on one side hy

fineiss and on the other hy crystalline limestone, or is entirely in limestone.

An examination of the various sections of deposits contained in the notes

on individual mini-s will show tiicse vario\ls modes of occm-rence.

I'l/idxiiiilis F.iifUistil ill O'xcN.-.'.

As may U' inferred from the ahove remarks on the similarity of the

sujiposed sedimentary and the undouhtedly i^ineous gneisses, it is otten a

matter of cousiderahle ilouht. when a iiyroxeuite dyke is found hordered on

hoth sides hy srneiss. whether this gneiss represents the true endosinir ro(d<,

or whether it is mer'ly a hand of altered, argillaceous sediment, ori,<!:inally

forming;- i)art of a limestone <le])osit of which the pxroxenite itself is a meta-

somatic product. This, of course, pre-supposes the metasomatic oriiiin of

pyroxenites, which will he considered lati r. Such a hand of altered claystone,

or sedimentary <rneiss, mifiht possihly jhisscss considerable thickness, and to

decide its natiu'e. a close evamination of the surface for some distance in a

direction normal to the comse of the dyke w,)uld he neces.sary. in order to

confirm the positive or negative existence on its further side of further

pyroxenite. If mich rmi- in re found to he jircsful. il miijht he tukin to .s((/>/i((W

llie iihfi Ikat the intn-poKiiiij ijiieiss in re of saliiiK iilnrii oiiijin. On lln otli>T
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IliUK ilialcvcr the t'Xtciit of tliis Kiii'iss, it is ;ilwiiys ciiunlly |)iissil)li' ili;il

it ro|)i't'S('iif> ii iiiiri'iiw licit of ti-iic. ij^ncims jiiiciss. ilic two ty|M's Im'Iii;: often

iii(listiii^iiisli!il)l<'. It iiiiiy Im- li'iiiaikcil that wlicii llir tliickiii'ss of ilic

•.'iiciss ami pyi'DXciiitc is s|)okt'ii of. tin's iiicasnit'inciit alwi'vs ii'fcrs to latt'fal

ilistaiico, the dip i>f tlic focks laiiiiiiiji. in most cases, fioiii sonic ;!(l^ to vcitiial.

Thus, if a iiyi'o.viiitc dyke lie foiiml ciicloscij by irnciss, a vc|-y in ssary

step ill cii(lca\otiiiiij; to solve the inoilcof !i-eiiesis of the foitner is to liist of

all (leciilc, as far as |ira<'ticalp|e. the iiatiiic whether altcieil scdinientaiy. or

|ir|lCOlis—of the lattci

lieforc pi'occcdiii<{ finthei', it may be well to set down the various thcoiic:

which have been advanced for the orijriii <if the pyio\ciiites. In the main

these may be saiil to fall iindiM' the followiii!; three heail , anil the pyroxenite

have Ik'cii conjectureil to represent:

—

(1). Altered sediments, piincipally ainiUaceoiis liniestonc:

tlK'ir ])ri

them of

(•!)•

fineisses

i-nt el laracter to melasoinatic chaiiu;!' im

ihich owe

hii'cd bv intrusions into

the batholithic, Laiirentian ttranitc itieis

Int nisions. or i Ivkes, of ba SIC. litncons rocK o f later origin than the

lit nest ones whid 1 enclose them, ami now existent in compara-

tively the same condition as when intiuded.

(3.) Basic ijineous intrusions, as above, which ha'.'e, however, been

subjected to a considerable de}:ree of inetamorphism. with possible refiisinii.

I'.ach of the above views has found eminent y:eoloi;ists to support il . an<l.

at the present time, the sedimentary theory, thousrh considerably ridiculed

ill the past, has a number of advocates. It was soon realizecl

tion of only a few of the dykes, that any attempt to solve tli^

orijiin.an

froii 1 an examina-

hlcle i)rol)lem oifthi

(1 of that of the lar<;e d<>]iosits of mica which they ot'ten contain. ihl

re(|nire far more time than waIS at ll le writei' s disposal d tl le IlKire oc-

that were I'xaminecl. the more coni|)licat<'d the problem was found

to become. It will be doin;;- as much as jiossible, then, under the circuin-

to set dowii some of the main features noted at the various minesstancer

visited, with a mention ( if tli( iiarticuiar theorv wInch uld leeni to receive

sil piiort from the fact in iioint. .\ short consideration of the above alter-

native' theoiies may. however not be out of ))lace. As will be at once seen,

the ado])tion of NO. 1. or the altered, sed

the pyroxenites.toficther with their associated. supposed sedimentary uneisse

itarv theorv. must assume that

already existed. thou<rh in a dilYerent condition, jireviou: to tl le mirusion

i\ the bodv of Laurentian gneiss whicii encloses them, and which Imain

he asicnt of alteration

lias

to tl leir present state vs •_> or :{ -that

the pyioxenites areeitlu . 'tered or unaltered ifrneous intrusions --l>e ado|)te(l

It must follow that these dvke> are of a later oritrin than the sneisse:

limestones, thoujrh of jn-ecisely what au;e it wouhl be diirii'iilt to say. It

is dofinitcly established, however, that the jiyroxenites, with their associated

mica deposits, were already in existence before the deposition of the ("aiiibro-

SihiriiUi rocks. These are in no case cut bv the pvroxcuiu-s. and the o.--
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ciint'iirc iif cioilcd ciystiils nf plildjiiijiitc iicciisiniiiilly fiiiiml cinlH'ddcil in

linicstonr' of Hluck Hivcr nfiv iiintiilily in the vi''inity of Svilcnlmni, Out.)

sliows ttiiit the dykes were idicudy I'xistcnt at tluit tinir. Their t'ldliiMticin

wmilil, llii'ii, liiive taken place some litne iM'tween tlie final conMiiidalion of

till' I.ainentian ;;neiss and tlie lM';;inninj; of liie I'ahrd/iiic era.

Th( IcdUntntary Thaonr.

ii; i,

From field oliseivations and from numerous diemiral analyses. Adams

and Harlow claim to have arrived at the conclusion that the ani])hil)oliies

and i)yroxenites, in the l!astin,«.s area, at least, are indid)ital)ly altercil linu'-

slones, and all transitions are said to have U'cn encountered In'tween nortnal

crystalline limestone, throujih scapolite-pyroxeni'-limestone. and what is now

normal pyro.\enil<'. The )(iodu<'ts of alteration of the limestone thi-ouy;h

the !i^i'nc> of the ;:ranite-;;neiss were diviiled into two classes:

—

(1) .Vlteration of limestone into masses of granular, pyroxene rock,

usually contaiinnir sca|)olite. or into hodies of a tin<'-;;iaine(l a!ii;ri'>:ate of

scales of a dark-brown mica.

ILM The intense alteration of the limestone, aloim tin' immeiliate con-

tact, into a ))yroxeiie ftneiss, or an amphiliolite. In this comiexion, the fol-

lowiiii; extracts, in support of the alnivi' views, may In- (|Uoted:—
"The alterations of the first I'lass may lie considered as due to the heateci

waters or vapours iii\('n olT hy the coolinj; majima. that is. to Im- of pneu-

niatolytic oiijiin; while the alteration jiioducts of the second class |)rol)al)ly

residt from the more immediate action of the molten ma<;ma itself. The

))ro(luctsof these two classes of alteration have a fjood deal in common, and

luilurally pass into oiu- another This pyroxene rock, resultinji

from the alteration of limestone, iiften varies consideraiily in texture from

|)lace to place, hut is ;:enerally medium in jrrain ami jrraiiular in chaiacter . . .

.Vssociated with this jiyroxene, are found hhudi mica, horniilende, scai>olite,

epidoto, ;:arnet, sphi'iie, spinel, totu'iiialine. calcite, a]>atite, iuid even <|U!irt/

and feldspar, as accessory constituents. In some cases, minute /.ircon crys-

tals also occur. Certain metallii' minerals, notalily |)yrite, inolyhdenite.

anil pyrrhotile, are common in these pyroxenites. . . . The mica occur-

riiifi in these rocks has heen mined at several |jointsin the area. as. for instance,

on lot 7. concession .\.\lI,of the township of ('ar<lilT. where mica ciystals hav-

ing cleavai;-e surface 2'-()" X J'-d" across have iieeii ohtained. The calcite.

when present in the rock, is usually in the form of very coarsely crystalline

a}if;re<;ates,ceinentinn- the other constituents together and iiitowhich theotlier

minerals jirow in the form of perfect crystals with excellr-nt ti'rminations.

This calcite represents ])ortions of the orijiinal limestones, which have sur-

vived in an uiudtered condition, except that they have hecome more coaisely

crystalline." .Vnionj; the more imiJoitatit occurrences of such jiyroxenites

in the area described, are <:ivpn the followinj;:: lot '>, concession I, of Harcourt

;



261

lilts

lot:* '22-2'k I'Oll

i| li, c.mr 'ssinii II.ol' tlic same tcwiisliiii: c mn'.-i^ioii \!.\,"l' Tin lor

(•t'fsiiiii VI, (if llfrschi (Its s to I I. (MPiiccs-ioiir* I.\ inn I X. (if

Mdtiminitli; lot 22. iMrici'.-sinn Xlli.of Stinili(i|H' •'I'lii iivrosciic I'oi' i life

I lentil il in cliariictci' \vi til tin kliicl 1 arc so in

apiitilc ( Icposits of Ottawa county, (inc. am

Th<> friiiii llir fiiniii r illnlriil

tiniatcly associalcil with the

1 of the IN'i'tll district. Out.

/('((( III I II shmri) lit nsiill fnitii i>iii ii-

iliihlli rlimi niniiirliil irllh inlniyiniix i,f n rlniii hnsir. iiiiiioiis rmrk>

The (itlicr |iro(liicl of imcnniatolyiic action, cinanatin;: from the iriaiiilK

III tnision which has liccii mentioned. rock coni|iose(l of an a;r;;i('u:ate of

siiiai ives of a veiv deep-lirowii or Mack mica, and is less common.

into limestone,

calcite dissemiii

Tl

The

iiadually more and more calcareous, and finally

ilinost inviirialilv contain morelese mica roc

IS (lissolveil the surface o

ated tlirmijrh them, wliicli.on eNposiire to the weather,

f the rock lieinir thus resolved into a soft mass of

lies of lilack mil' oiiowillii the descri lit ion of occurrences of u

I'k resem "• anorthosite. is found the remark 11 le ((Uestloli to till

ori"iii of iiii'se curious rocks is one which, in the present condition of oiir

knowledge, caiiiiot Im> delinitely settled. In llarcourt and Dudley, a> stated

aliove ,th

el

eir relations to the hinestones. alony; the contact wit' the ;;ianit

ler it almost certain that they are produced liy the alter;
ire such as to rem

tion of the former rock. In the case of the Hurtoii occurrence, on the other

from the nearest contact, hut
liaiiil tl

It IS, IK

le rock occurs in the y:neiss some mile

vertheless, (iilite p lie that here also it represents a |iorti(iii of it

ipletely altered limestone liand, which has sa^K'''' down into the liatholith

and Im-cii torn apart liy the movements of the latte It is

tiiarKakatile fad, that while limestone areas are clearly |«'iietrated and shattered

V the j;ranite. am 1 are traversed liy<ireat dyke> of th •k. and that while

in the case of other roidis under siini

crowded wi

fra^iiu'iits

th fra^rments ( if tl

ar conditions, the iri'anite is tre(|uently

ndeed. thatle invaileil rocK, It IS verv rarelv, i

hnie -tone are found in the <;ranite Met ween concessions

IX and X.of (llainoriran, the ^nanite is seeti hold inif maiiv milusions o f aiii-

philiolitc lIKl M ca refill arch led to the discoverv ainonir them of liut a siiifjle

fr ijiment ot coaiselv crv ^tallme limestone, on one side of which there was a

if a lijiht -coloured aiiiphiliolite, which had aiiparently lieeii produced

by Its alteration,

meiits were can

Still tartlier east, when the amphiliolite fra;:-

fullv examined, some of them were seen to contain cry stalli

limestone in little, i nterliande

tliin o f till

yers and streaks, conl'oinialile to the folia-

imphiliiilite. and iiartakinj;- of the complicated twistinn to which

t 1las lieeii suhje

(1/ inti rpn liiliiin

•t(.(l. . . . Till /iilil I riili iin ix sfiiirihl xiixvijtiilili' itf

nihil- Ihiiii Hull, iiilili r llir iiilliii nn of Ihr iii-iliiilir iiilnisimix.

Ihi' limi.-<li))ii' liiix. in llii :(i/((.v «/' niDft inlnisr m iiiiii. hnii iilliriil iittii nil nm-

jihihiililr. The amphiliolite, which is so intimately associateil with the lime-

stone, and which .seems to have lieeii derived from its alteration, when ex-

amined under the microscope, is .seen to lie a liifihly feldspathic variety.

Pyroxene, hornhlende, spheir ipolite are also present. 1-11
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Hiiiiti III' Iwii III' iiia^iii'titc Mini t|iiiiity.. Tlii' nilM.liti' ]in* ii «iiiiii'wliiit i?i-

ili-liiicl, IiuimIi'iI clmiiirli'r, «iiiiir nl tlir luiiiil- .vliicli nil' |)iilrr ill niliiiir iK'iiia

liitiiT ill pvroSfiic, while llic iliilkri- lialiil!* iiic riclirr iti lii'iiililriMlr. Tlic

«iii|Militr iMTiirr* only in tlioM' luimls wliirli arc lirli in |iyii(M'iic, Imt ciuilain

nil IminlilfiHlc. 'I'lir iiviiiNciic is (pl'lcn (illrcj willi liiililitc s|i(>Is nf

liiii'iiMt'iiili', a> il it wi'i')' iiiiili'i'v'iiiii;: a i'|i:iii):r til till' laiii't inini'ial

< )li lot ,">. ninr('->ioii Nl, of (llallloruiili. I 111' ;;ii'y i!lii|iliiliolitr ioiisi,«ts ol' llijn

liulilcf aiiil ilarktr liamls, liri'akiiiL' ii|i into .-iali-likc niasM'-. ami is oltrii iii-

tci>tiati(iril wiili iiariow liainls of inipiui' liini>loii('. 'I'lic liim-'iiini' liainl"'

failc away iiii|M'iri'|itili!y into tin- ain|iliil>oliir. tlir lattci' l>ciii;r miiloiiliti illy

Uroiluci'ijliy till' altriatiiin of till' liinrstonr Tin- irianiti' not only

IK'iict rates llie ainpliilHilite seiie>. Imt lioats olV masses of it, wliieli, in the

form of liaiiils, streaks, ami isolateil slireijs, are .-een thickly seatteieil throiiirh

the v:i'!iii'"' i'l 'li'" vicinity of the contact, ami which, while less aliiimlant
,

are foiiml tlirimy;hoiit |iriictii'all.v the whole mass of the liathoiilh. The

M'paiate fray:nienls of ainphilMilite, where completely smroiimleil liy the

}:ianiie. whil.- dearly nothing; more than mas-es of alteieil limestone, are

rather hanler ami have a more ^raniti/eil ap|H'aralice than tin rock which is

still iiilei>I ratilii'il with the limestone. The frajrmeiits. morenver, some-

times have a soiiiewhal llowin;; form, as if tliev hail Ucn >iilijectii| to a

certain amount of movement wiieii ill a softeneil conilitioii I'liiler

tiie i-iicroscoiie. the rock, while possessinji' a more or less ilislinct foliation,

has the |iaveinent structure characteristic of rocks which have resiilteil from

recryslalli/alion liiou^iht alioiit liy metainorphic |>r()cesses. It presents no evi-

ileni-e of criishinf: or of ha\ inn luen caiiseil to move since its recryslalli /atioii

took place. In this occurrence, therefoie. the crystalline limestone can lie

seen, uiulei' the inlluence of the ;;ranite intrusion, to ha\e chan^eil into a

typical hornlilemle-felilspar amphiliolite. passini; thiouuh the intervenin;;

slajre :if a pyro\ene-M'apolite-hornlileii(le-felilspar amphiliolite (pyroxene-

scapolite vineissl." .\nal.vses of three s|H'cimens of amphiliolite rock, chosen

to show three Stan' in the progressive cliaiifie frotii liniestone lo am]ihiliolile,

are appemleil

:

.\n .\(..

Sin
ri( I.

Al (

I

I < 1

111)

Mat I.

(ad
Mu'l

'

K 11

N:; ( >

(II,

fl

S
Mil

:i

;i'j >>
ll

."lO'-'ll ."ill (HI ."iiis:{

II' t!* ll-7."i (IVJ Mil
11(14 11! Ml IsM IS III

0-77 lis J • .|7 -'SI
:{ ,ss .>:n .| .-|| ."iH7

(MIS II' III

:<(i'<.)(i 17-71 Klli.'i 7 .".II

A ]s (i.:{s lli;! 1<KI

IIN."> i-.iii 1 is l>:!

117 1 711 1- Hi 1 • T2
l.'i .Ml IMII II II

iiiiili-l

.

(Mil ii(i:{

Illlilct .
ll'IKi II III

I (Is 1 (iti 1 (H) !• !o

lIKMIt IIIOIIS (HI ".17 il'.IJs



•2iui

\(i. I li'pri'^t'lll-' the til>t -IjiL'i" "f jiltriMlinh :ill<l tin- l>'ik cM.ill:iilicil

Illi<'r<ij«f'((|iir riilcilc. |)yiii\( lie, linnitilfllili'. ^Mi|Militr lVli|»|);ir. Mini -|ilii'iu'.

TIh' mialv^i- Nn. I (iH ri'|in><'iil- llif r.itii|ii.«ili(.n iit' llit >|«-ciinrii ii' nillfclcil.

Wllill' N". I (111 ICpfl'^fllt-. CMTIll lol lllf lilll" till' :ii|c|itiiiii- iiiiiili' to till

illlf:<tiil|l' l(V the ar;ilHti' lll!il.'lllil III tiii> lii't ^tiiL'i' I'l' :ilti'i;iticih

\ci. •_' i< till' iiiiiiiy-^i^ 111' an alii|iliiliiiiili' if|iM-riitiiiu a *ffiinil ^^tiijii- ni

uliciiitiiiii 111' till' liiiii-iuiH'. till' -iH'ciMii'ii U'iim |iiai'iic'Mll.v triM- frmii rali'itr,

Mini .•iiiii|iii-i-ii III' iKiiiililinilr, |iyiusi'Mi'. -ra|»ilili'. t'l'lil-par. ami "iilii'tii'.

Nil.:! i- till' aiial\-i- 111' a ty|ii'al aiii|iliiliiiliti', ami ir|ii('>iiit- llii- la>t

ritatli- 'il' the cliaiiiii'. All tlli^r »|iiiilnih- Wrii' i|i'li\i il liiUli tin' -aim- -'-lirs

of csiMi^iiii'-. at ;;n'alfi' ur If-.- iii.«laliri'> I'lulii tlii' iiitiii-ivi' miitart.

i'iilM|ial'l^<iili II f the aliah'f- ^Imw- thai I lii' liialiili- al ri>t t iali-lil><'

Ikali-. amiinto tlir liiiii'>liiii<-', >ilii"i aliiiiiiiiM. ii\iiii'- ol' iimi, iiiajriio'... a

titailii- "•ill. Ai till' alliTaliiili |ii<ii^ii'>srs. ail tlic.-r (lln^l itili'lit> niiiliiiur to

ilirrt'iisc ill atiiount. Miit in llii'>i' latrr -tai'v.-. the alumina. o\iilr- of iron,

ami alkali.- aic ailili'il in iilalivrly iivali r inopoi'tion than tlir othtr niii-

.lia or liliii" takrs lilar.', thrsliturni-', wllill' no I'mthrr aililiiiini ot' inajiiH'

carlioliii' aciil CM-apinfi amil rai'fvitiL' till' lest 111' till- liiiii' \\\ th it Thi- II

that pyniviir an

that, latci-. t'i'liN|ialliir iiili>lilui

lii'inn ii'inovi'il in sohiiinii
. .

liicnl iif a ci'i'lain pficriilaKi' o

il siiini- M'apiilitf wiTf tii-st i|<'\i'lii|i<'il in tlii' liiiii'>tiitn'. ami

nts ini'iTiiH-,' !n aiiioiint . tin- .alriti' pifscnt

It •ri'ln-. aho. that al'li'i till' ili'Vrlop-

I' -iliiati's in tlii' linif>tiin<'. iluiiii',' whiili p

tl 11' cariiiinii' ai ill was i'\pi>lli'il. ami tlii' linii' rninirnn-il with il ii-i'il in

the piiiilurliiiii of lii'W milii'iaU, im I'lii-lhi'i- lilnr was lixi'il III tl II' I'allli'l'

sla^rt's the waters liivcii nIT liv till" liiaii itc. liaviii;; ai'i'iitnplishril tin- I ran—

fcicnct' of inatiiial into the linir-tMiic, pas-cil olY with ('< >.. in -iilulimi. In

tin- lati'l- stall's of till- alti'ialiiin. Imwi'vi'i'. tlifsr watiTs. while ninlinui

111 ilcpiisit silicates in the limestiiiie, inaile plai'i

olT eailiiiiiati' of lime in sohiiion."

fill' thi>e latter \>y rarryin^j

Tl le aliove leinar ks, which ait' e\tiacts fioiii vaiiou- portions of the re-

port, will sullice to show that, ii

iHii'stion. no iloiilit exist- as

iftlie liancrofl ami llaliliiirlon area- lepresenlni'; allereil seili

1 the opinion of the authors of the r 'port in

ni.'iii'.' of the aniphilioliles ami pyio\eniie-

mentarv lime-

stones. It will he reniarkeil. lioweser. that ilue menlioli is niai le of the th

that the mica- ami apal ite-lieariiiL: p>'rii\eiiile- ol the (^ueli^c ami < )nt;

mica reiiions |iossess a ililfereiit nioil.' ol oriiiMP to the n

basic, igneous intrusions, which owe tiieir mica aiiil a

action of later iineuniatolvl !• eniaualions.

<- ili'scrilieil, liein;;

pali e c-i'leni lo i he

riie fact, however, is rei'onleil liy them that ilepoMt- of mica ami :ipatite

ilo occur in the pyroxeiiiles of the I laliliurloii area, alnl ha .

some exleiil evploileil. Tlie w liter, houeve

lieeli tl

locali! les. call make im oh:

of the two x'ts of rocl-s.

.ervatioii upmi i he posi

it haviiij: visiti'il the latter

live or ne!;at ive -imilarit>'

\. Osaiin.' who. In IVltl.cairieil out a ireoloirical e\amiiiat loii ol a portu

' Ccdl. (an.. Ami. Hi.|i., I'mM >>.\"\. -ML I''"-"
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III' iIk' (^iii'Ut iiiirii t'fL'* >ii, niiii'i' |iiii'tiriiltirl.\' nl' lliiit iii'fii U'l'ilfrinK uti llii>

l,ii''Vi'»' liver, tiiuml tliiit tUt-rv wric twu ty|M'« nf Kii)'iwm>« |in'M>iil. kih- nf

wliirli. t'l-iiiii ;iiiiil.\M>*. lie wii- iiirliiicil •'• rciTiiril -A" •I'llinifiitiii'N' atnl tin- i>l tier

ii' |plitiiiiiii'. Tlif |(yi'ii\i'iiiit'-. Ill- wu- iiM'liticii u< niii-iilfr ii« uf Iwn i\|n"<:

(li iniiu^ivi' I'lii'k-' III' |iliitiinii' uriuin. iH'Imiuiiiic tn tin* fniiiily of tlii> iliMrit<>7<

timl \>n:*\i- -yciiitcs, iitiil (Ji. 'iilli'iTil uuMirii'* ami M'riiinliiry vriii fiil-

iuit" i-iiriiic('ti>i| witli till' fiirtriatiiiri nf llic a|iatiti-." \U< i*. tlii'i'i't'iiri'.

ili>|Hi>i>i| III riiii-^iilcr till- |)yni\ciiil<'» a* <>l true, iifiicmm nriifin. arul tin- iiiira

ami a|iatili- ilcpu-its a^slll•iat^'|| with lliriii ;:« iil' -iTinnlary t'lirinaliipli iilntin

cri'vicfs ami li.-'Uii'^ turtiu-il in I he ilykc rurk. lie rciiial'k^ in this cnnni-s-

inli: " VII llicM' |><'i'uliai'ilii>. and tlir "iiiiilai it \ in niinfial runtcnt nl' all

the ill>|H»it> III' a|ialitr in tlic I'l'iivinn- nl' (jnclH'r klluwtl In me. Icil In llif

In-licl' thai llicy arc all nl' llii- «aini' nriijin. ami yniiniiiT than tin- a-wiriatcil

jjnci^^cs. 'riii'V alt', arcniilinirly. irnr xcin-* wliirli ha\f U'l-n I'nrincil in the

winic way liK all ntlicr ni'c \cin«."

Stcrry lliir ,' in iiicnlinninK tin- a|ialitc ilcpn.^iis nf tin- i.aui'i-nliaii

riick.-*, rcfi'is III llicni a^" " incuulai Ik'i|« riinninj: with thi" siraiiliratinii, ami

<'nln|Miscil nf ni'iiil.x' |iilii'. ri\\>lallin<' |ihii«|ihalr nf iiiiir," ami alsn a-< " parallel

Ih'iIs intcTKlraliticil with the uiicii.-*."

Later,- he rej^anli the ilepn.-iits a^ nf Iwn kinils, ami leniafks that tlii-y

"afe.in part . iM-iiiieil nr inteiMratitii-il in the pyrn\enie mek nf the rejrinn,

ami, in part, true veins nf pii.iierinr nrijtin." Thi- lieijileil ilepnsils mnfnrma-
liie with the strike ami ilip nf the Laiireiitian i k.s, he re>;arileil as 'true

Ik'iIs. ilepnsiteil at the same litne as the enelnsini: nii'ks. The veins, nii the

cnntiarv, cut acinss all ihese strata, exeept in rare inslaiires, when, what

apjiear frniii their strurtiire a'nl niinpnsitinn tn '« veins, are fniiml ininciilin);

in ilip ami strike with tiie em-lnsinj; >trata."

In JSN."). the fnllnwinsr further st;ileinent is niaile '
;

"

shnw that tiie (•rystalliiie phnsphale nf lime, nr apatite, lielniiKs tn iniles nf

jjreat si/.e, whii-h Ira \crse the ancient gneiss nf the reainn Ml

Ihese Iniles simw a liamleil structure, mil unlike that nf tin- gneiss. In whii I;

they are eviilently pnsierinr ami nf which they nfteii cmitain fraiinient-^."

I!. (I. N'eniinr.' in his accnunt nf the apatite mines, makes the snmewhat

sweopinj; slatement that "there can lie nn maTiner nf ilmilit that these

ilepnsils nf apatite are nf a comparatively superficial nature." ami jjnes nn

In refer In them as "Ix'ilileil ile|)nsits hrnught In the surface l>,v umiulatinns

nf the strata." This view is, nf cniirse, tntally nppnseii tn the real facts; since

phnsphate liniiies of cnii>iileraliie size were still in sii;hl when such mines as

the llijih Hock, .\orth Star, Ijiieralil, etc., on the l.ievre liver, were aliali-

iloiicil, the ilepths reacheil liy snine of the shafts exceeding MM) leet.

!
•

'(icdi. ."iiirv.. Ciiii., Hep. I'riiif. |sii:t-(i.

- Trail*, .\iiicr. last. Mm. I^iisiin. |s>|.

-Tniii>. .\miT. Inst. Mill. Knsiri. lss.">.

• Kcp. TriiK. (Icol. Siirv., Can., 1x74-."). p. 10.s, ,.( sii|.



.1. W. Uiiw-'iii ' i- "t -iiiiiliii' .i|'iiiiiiii \<> StiMTV lliiiii. .il.-<'iviiiir iiiriliiT

iliMl "il al-u iipl"'"'- ''i»' •'"' |'i'i""i|'i'' '"'''- •"' 'I"''!'!''! 1" rcrtiiih Inni/iiii'

ill till' U|.|i4'r piiil "t 111'- I'lWff l^uiri'iiti., i tln.iivli -.. Ic"

iiii|M.rlaiii ilf|M.*it* .HTiir ill l'>\v«T iMi^iiioii-," llr \mi- iinliiif.| i.. ri'u.ml

tin- Mimlilf ilf|Mi^il- •ii- a M'ci.ii hirv f.iniialM'ii. ili|icii.|riil mi llit- miiriiial

i|i>|Hi^ilinii hI aimlilf ill II •li'-. «lii''li ""i"' '"Innir in tin- tinK' wIk'Ii it"'

Kllcir-fM'S

til 111)'."

mill liini'^lKiii- vMTc lai'l <lnwii ii« -ciliiiu'iii- mimI i>f.Mtiir ai'i niiMila-

llarriimt'ili ictfanliil tin- |(> riiscnitf-. a^ iii'i red ^li;ilii Hiiuiiiallx' iini-

taitiitiK |.hn.»|.liaii' '«f liiiK', ami tin- a|iaiii<' vi-iii« ; .1 -.iiIm'-iucih t,,nii:iii"ii.

<li'i-ivili« tlifii- iniiM'i-al rciitrlil frnii, tlir |i\niviiit<-,

F. I'. TiinTlirf ' wa- lit till' "I'iiii'ili Ilial llif ii|iatili' ilr|iiiMt. wvvv il-

rciriiliir -caifualioii' ln>iii il"' n'miliv V'»'k. wliiil iiiaiii- /nnai iiii|>iTi.'iia-

tiiiii-* i>f a|ialiti'.

\V. IV Daw'iviii^' ruii-iili-inl iln- a|ialiii' I" -ur in .rin> in iiia—ivt
.

U-iliji'il >i'lii<t' till' \fiii- ami -chi'N Iki\ inn "lilaiiH'ii tlifir iiuiii'ial nihH'iil

•Irotii HiiiH' niiiiMiiiii. ilcc|i-M'atfil »iiiiri-<' 'if liyili'ii-tlifniia! ariinn,"

(1. II, Kiiialiaii' -M|i|Hiit<'il. ill |.aii.llii' llifni'V. nt Ailalii^ aii'l Hai'li-w,

iTu'aiil" the apaliK'^.aiiil |>(i:--ilil\ llir |)yiii\ciiil('> a- iiriuinall.v liMit-loiii-*

III' aliii'il I'm k-. whii'li liavf Im'cii allricil liv paia 'itlHi-i-

(1. M. l)aM»>li" rcuarticil tin- liciMcij :i|.atiH' as iia'aiilr iii miiiin. al till

iriH'isM's, I Ic, wliirli I'llclusc llii'lu iiitcrcil .<iliiiii'iit< ihc apaliK' vciii."

haviiis; rcsiillcil trmii a -•jriTiia

liv .1. r. IVl.liiijr.' wliiU- I!. \M
timi |iiiir<-^. 'I'lii- iili'a was alsi. cNiirt'sscil

iiinl 111 Ihf view llial tlif apatiH' lias

its M.iiiTt' ill iIk' |.yii.\riiili-. wliii-li i« |Mis^i!.iy an liiiiiMHi- ml ni-imi.

i:, (',islc"ciilisiiUM-ci| til.' apalili' In U' of iTii|ili\ isxin ami In ln' rim-

Mcrlcil \vi

mica syciiitf. III' |iyri>\<'n(' syt

iissi);ns a

iiiii

III ijincoiis rucks. stiiiH'liincs pyi-nvnitc. ami sniiici lines |ic>rinaiili

niic. wliidi cut ilic Aidia'aii -cncs. He aNii

similar nricin to many nl inc iimi "re u< |ni>its lit the same area.

1 rMiiiciiides that 'tlie iniii nres an i|iii>|iliate III lie i'liiiinl in mir Arclia'aii

•ks arc the result ol' einaliatiolis whidi have a ii|ianieil ur immei Hatch

t.iiloweil the iiitnisimis 'i,n.iii;h ihoc md .- .it ni:.ny varici kiml- nl' liincmis

riM ks. which ate. im ilnul t. the ei|llivaient nl llie

These (U-piisits, then, are nl' iU'cii-scmI iniliii. an

'.nil .line incks lit tn-i|:l\'.

I cnii>ci|neiillv the Icars,

entertaineil |irinci|);i!ly liy mir
|

hn^iiluite ininers. that I he-e ih'|in-.ii> arc mere

surface pnckets, an iinl \vell-fniinilei|.

M^imrt. .Ii)iirii. (iciil. Sue. :1J. IsTti.

-(^.(,1. Surv., Can., Hep. I'mi!. 1^77 -s.

'Hcol. Surv., Can., Uip. I'mg. lNV-'-t.

'Traill. .MiiiK'licMcr <M'(il. Sue. ISi. I>^'i.

'Iran-. .Manc-lic-lcr (icol. .S(«>.. 1^. 1">">-''.

"Triins. (Mlawii I'idil Cluli, ixst.

'
I'.iiK. and Min. .limrnal, IxMi.

•IUi4.

•.\nn. Hep. <ic<il. Surv.. Can.. Vol. HI. Iss7-^.
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U. \. I'riiriix-' r('i;:in!s I lie (icr;i>iiili:il. |im.:i1i<'1 IimihIs in siiiiic |i\i'ii\('iiil(>s

;i> ihoIimMc jiiiiil |i1mii('s, ;iiii| niciil imi- llic frciiiiciil mIkciu'C of any sliaf|)

ciiiilacl licl wccii iirit'iss ainl |>\ni\(Miil('. I lie Imnlci- /.one liciii;; a jii'adnal

I ran -il inn IVmiii oiir to the utliiT willi tlii' t'cpniial inn (if a pynivciic iinci^s.

A. I!. SiMUVti '• i:i-!.! there is im ex'iileiice li sii|i|i h-I I lie iii'ir.inie

(ii'ii;i!i 111 a pal il •. - in -'ili,, ilary ii|-i>;iii nl' I lie pyrnxe'iite-. \vlii;''i latter lie

reiiarils ,i- lia>i( i ,: i.ii - . \relia'ati aire.

W. DaviilsMir ..eiii'veci lliat the |ihiispliate i|epM<its (ii-i<;itiatei| in lieils

in a I.aiirentian -i a. atnl attaiiieil t heir present character t lifMii^li sulisei|uent

inelaiiinrpliisiii. the em 'osii:„' iineiss liaviiis: a similar iirii:in.

K. \\ . Mils ' came U> iIk' cum-lnsiiiti that the mica ami apatite ilepnsiis

were intimately I'niiiiecteil with liasic dykes , if ioneniis urijjin, which have

a-ceiiiled aliin.!i the lieddiiiir planes of the iineiss. thdimh. sdnietimes, alsn

ciittiiiif across this rock. 'I'he vapmir- carryini; phnsplidric acicl. etc.. umiid

incline tn follnw the emit acts of t he dyk<'s with the jrneiss, atid as a result of

cheniii-ai action upon the <'alc:n'eous portion of the latter, jiliosphate of lime

was produced. 'I'his would seem to lie intended to account I'or the class of

occurrences known as 'I'diitact deposits.' as oppo.sed to 'pocket deposits."

lie also einphasi/es the cut t in j; of the i^tieiss liv the so-calleil dykes at various

iiiifrles. and the frei|ueiil distortion of the t'oiiation in their x'icinity.'

With fesiaril. more particularly, to the mica deposits associated witti

t he pyroNciiites, four distinct modes of occurrence were in-taiiced":

(I) In pyroxene I'ock near the contact with theiineiss.

(LM (111 lissiires in the mass of the pyroxene dyke.

(;il .Molls: the contacts of later pejrmatite or dialiase dykes cuttiiis: t he

pyrox iiile.

(1) In pyroxeiiite dykes ciittiiiif cry.~talline limestone and which lia\e

lieeii intl'iided liy later [leuiiiat ites nv diahase dykes.

The \ lew s of I'. Adams and .\. Harlow' upon rocks of the area adjoinini;

the Ontario luica-phosphale reirioii to the \\c~l. and which max ln' resiardeil

as allied types to the true pyroxeiiites. have already lieeti siiven at scuiie

leiiirth. 'I'hex' writeis consider the pyroxeiiites of the I laliliurtoii-Katn-roft

area to represent altered limestones, and the apatite and mica which they

contain to have lieen formeii diii'ini: t he metamorpliii' process. The pyroxeii-

ites of the mica reuioii were not examined in detail, hut they are recojrni/ed

as lieiiii; identical in character with the roid<s de^crilied in the .Memoirs

menlioiK'd. and the teiitat i\-e >ui;i;e-t ion i> adxaiiceil^ that < >saiin's tlieorx'

I'u

tli'

' l!iill. f. S. Ccol. Siirv. .\... 1(1, |ss>.

Ami. l!(|i. lice). .<iirv.. (an.. \nl. 1\. lsvs-!l.

Iraiis. .\iii. Iiisl. Mill. line. IVU.

Man. .Mill. Ucvicw. .Mi. lVi:i.

Cccl. Slav.. Can.. Ann. l{c|>. 1!M11, \,)1. .Ml. Part .1. |.. '.Ml.

'(huI. Surv.. Can.. Min. l{c-. Unl!. Mica. I'.MII, p. !•.

llciil. Sin-v.. (an,, Mcin. 11. KHll.

-li.i.i. |i. n;!.

I'
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„(• |,MciiliKilnlylic artinii r,,i,ii.Tlc.l Willi Ihc intni-ian ,.r l.MMI- i<,'ll( - 1 k-

MiMV lie thcciiTci'l ll ry of llicir (iriiiiii.

I'lninllicfdiCL'uiin:. it \viill.cap|.;ii-cin that t li.M.riiiinnf 1 he |.yr,.\ciiil<-,

wilh Ilicir :iss(.ci:il(Mi apal ilc 1.11.1 nnrn ,U-\,>,>\\-. U-.i- Inr Lmir Ixm'II a vrvM

,,i-,,l,i..iri rnfoi-niMal.'iv. 111. !;ivat il.'l'lli^ havr as yd 1
ii icacli.M intiic

,.x,,i,,ilatini, ,,r mi.-a nr apalil.' ac|M,>il>, and tl»' ar..|...M wniUin-s wlii,-l, do

cvi-l aiv liinsc of al>aii(l(>ii(Ml |.ii.-|.liat.' iiiiiii-, wliiHi liavc Lfcii i.ll.' l^r

,„Miiy vai-s aii.l arc uuw iiiacccs>il.lc. Tlu' cNacI d.-l'tl. rcaMH-.l in -udi iiiin.-

i, iw.'l iiiiowii to ll,(. writer, liill it proliaMy dors iml cv I iKIIUfrrl. 'I'li.-c

niiiM-
wi,..Ticlos,Ml,lown.owiM-toli,cc.,innctilioiiofll,(..\incriiMii plio.phal.-

,„.,„|iu.'r.~ were <ai.i to still sliow con-.', .i.'.- .|-|M-il- "^ '"''1' ii|'^"i"' ""!

,„i,,, i„ .Irptli-so it im.sl 1,.. -one. ! 'hat ur !m • a~ vl
.

no nicaii^ o|

,.stiniatiii.!;..'v.'na|.proNinialciy.tlM'..Tt! : .vl,;ri, t ': -MniM.M-al ImmIu- may

cxti'liil.

\s will lia\c Ih'CM not.Ml, not on,, !
.' 'usioMs arriv<.,l al l.y tlic

alH.vc-inciition.Mi (icolo.iiisis as to tl,.. precise nature of the rocks ..xalninc,!

.„„! tiM'ir in."l<' ot orijiin vary c.msi.lcraluy. Iml <'vcn llie actual licM oh-erva-

'tions are louinl. in many cases, to ^l,ow ,lis,.n.pancie>^ The writer ma.le his

cNaminatioi. of t he vaiious mica .lep,,.its l,..f,>re st mlyin- t h." views expresx',!

|,y various aiitiiors as lo their mode of oriirin. ami so may he ^al(l to have

.,,,,,,,,:,<'h.Ml the siihject in a more ..r less unl.ias.Ml frani ' mind. Later, a

due ..onsideration of th.^ variou.- vi.'w.- held on the sul.Ject l.y the ai.ove-

„„,,„ j,,„ed ant hor- and ..t her., le.l to what -ccni..d to I,., a iiM.r • 1.- rat mind

explanali..n of si'Veral phenomena enc.unlnv.l in the lield.aii.l whi.di. at

the "time, seeme.l to pioent unusual and u-matnral leatiires. Several of

the features noted at certain points l.y previous ol,M.rvei> w.mv. how(>vcr,

,.i,|„.,. missed, or receiv.'d a dilTcient interpretation. Such inMaii.-e~. wlnic

,„M-ha|.s of little ac.M.unl in the imlivMual cases, yet. when taken as Kearin-

upon similar or anaiajiou> fatures presenfd l.y aiiolher de|.'.-i'. ^i-'" '

certain value.

\ maiiife-l dilliculty presenled. and ..lie whi.di ..ft. mi -eeins I,. ..iTer

,|i,,,,.,
,,,„ti'a.licl,.rvevi.lence. isthcflen marke.l dis>imilaril v -.h..wn l.ylli.'

vari,.iis pvn.xeiiiles an. I the minerals they carry, if we are i.. re-zard the

pvn.M'iiil.' .Ivkes as heiiii: primarily ..f i-lieoii, ..ri-in an.l t.. represent l.a-i.'

intrusions int.. the lili.'is- ..r iime-l..ne Ahi.-h en.-l,..-.- them, l here aiv -ev.Mal

f,,,,ures whi.di we inidit ••Npc't t" hn.l .•..mm,.n 1.. the vari..us -urrenr,...

|.',,„„ :,nal..,^y with what are kn..wn t.. I.e true, i-ncu- .lyk.-. we woul.l

,,\| t lo lin.l tlie f..H..win,;: main char.a.'terisl i.^s:--

(1) i'r..n..iin.-.'.lalterati..ii..ftl m'L.sin.ir .•..unl ry r...d< hilheim liatc

vicinity ol the c.

li..ii.

ntai-l . this generally ta kin,.;- the f..rm of partial recry>talii/.a-

(_>) rhe presence in the a.ljaceiit r..ck . i| certain ac<

minerals, priiicipall,\ -iii.'a'es. in

from the intrusive. In the ca

iluce.l l.\- the ai'lioli ..f milierall/ers eni.-inal liii!:

essorv ..r f..reli.|i

li

•e of limestone formiiis: the intrudeil ro.d^
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l'"i'''i>l '"' < ipli'tf (IfstiiK'tiidi (if the cMiciiiiii or iiiasiicsiiin (•.•irliniiiitcs.

these (•uiii|iciiiiiils lieiiiK either CMn'ied a\v:iy in snintinii as such, or l)nik(!ii

up. CO, lieiiiK lilierated. and the liase iiseil t(i fnriii tlie re|ilaciiii: sih'cates.

It' ''"• i' ''lii''"' eoiilact were left, this destriictiiiii of the cailM.iiales woiihl
liecdiiie pniportioiiaiely iiKidilied.

(.{) Mure (ir less pnniuuriced evidence ,)f dilTereiitiatidii in the dyixe
mamna, inure especially alonj; the contact with the .ountry rock; and in

dykes of laru'e .-i/e (i.e.. haviiifr a width of ."id feet and over), the formation
of a distinct. conta<'t-/onal facies of the more liasic dyke minerals.

( 1) The inciiisioii in the dyke proper of disrupted frasiments of country
rock.

(.")) 'I he existence" of small striii<;ers and spursof intrusive rock, some-
times cut tins across the line of strike of t!ie jjiieiss, and also aloni; joint [ilanes

or lines of least i('<istaiice.

(li) The juiK'tioii in depth of adjacent dykes, which would converjre and
linally unite in a deep-seated [lyroxenite hody.

(7) .\n approach to p>e<rmatitic charactei ami structure hy the dykes,
owinj; to the (|uantity of water vapour carryiii"; phosphoric a<'id, which would
seem to ha\e accompanied the intrusions.

(N) Certain points of similarity between tlu various dykes, princiiially

in their mineral content, if, as wouM .<eem to follow, they had their origin
ill a <'oinmon, deep-seated marina, and wviv intruded contemporaneouslv.

The foiejoinj; wouhl. in the main, represent the features we mi,<;ht e\pe<-t
to find more or less common to the various ilykes. if we assume them to he
of i>;neous orijiin.

II. on the other hand, we supjHKse the pyroxenilcs to represent altered
sediments, and to have been orisiinally liin(>stoues which have been metamor-
phosed by the batholithic fiiaiiite-jrneiss of the Lauren lian sy.stem, we would
expect to find the following main characteristics po-.-cssed bv the various
leads.

1 1) (iradual transition from characteristic or normal pyroxenite. jn-o-

ihlced by intense metaniorphic action at the iifiieous contact itself, to jiyro-

xeiii'-limestonc. and finally to normal crystalline limestone.

(2) Considerable variation in the tyjH" of ro(d< produced by such meta-
morphism owiiif; to the primary difference in composition of the limestone,
this possessiiij;- a locally widely-varyinii. ma<niesia content, besides beinn-. at

various spots, either iikmc hijihlv arenaceous or arjrillaceous as the ('ase mav
be.

(8) (lencral. though not necessarily constant, conformability of the
liyro.xeiiite belts to the strike of the jiiieiss. (.V fault, or a case where a mass
of limestone may be sn|)|iosed to have been floated olT by the mollen granite
and given a false position, may lead to the occurrence of an uncouforinably
placed, pyr ixenite dyke.)

Ittl
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( I) Im-uhiiilv of form, wi.ltli. -auA cMciit ..f tlu- hiuuU. 'In.- to the

vuryit.fr .IcTO of nu-taiiion>lii'^ni i.ii.l to the inv-uhir slKi|.<M.f tl.c l.n..'stoiic

nuu-scs. wl.icl. ...av. it. (r.-taii. fascs. 1..- ass..t..c.l to i.av.' L.'.m. to.t. In.!.,

tl.c mail. ...ass of -..rtt..ci.ts. at..l to I.av l..'-n paitially .M.-.ill.'cl it. tl..'

huthoiiti.ic t..af:...a. Siici. i.n-jjuia.ity of for... may fuftl.cr i.av Immm.

ciiiisnl l.v tl.c sul.scqiKM.t fol.lit.n ...ovctt.ct.ts, v.i.icl. fiavf to ll..- .;i.ai..ti-

-MK'iss its" p.vsci.t foliated •haiartcr. atxl wliirli s(HI.tzim1 the plastic. ]>\vu-

xcnit.' bodies ...to a scries ol u.o.-c or less lenticular deposits, ofteti jo.t.ed

l,y a ii.e.-e stl•ir.^'er of liasic I(m1<. Such ii.ovei.iei.ts woi.ld also expla.i. the

lial.di'd str.ict.i.c of sot..e i.y.oxei.iles.

(.-,) When li...esto..es have heei. it.ti'.idcd l.y n.a..if. the for.i.atio.. of

il'ue. contact, i.titieral l.odies at fl.e expcise of the ca.l.oi.ates alo.i- the

contact : this, howevr, heinji- a f.-atiire I.. i.e expecfd in Ix.th .'ases, whether

the pvroxenites „s p,,m.r,„ltir <h,k<s have hnm-l.t al.o..1 the torniatiot. ot

such i.odies, or wh.'ther the pyroxc.ites thei.iseives repicsenl aite.cd Im.e-

'

'"it is th." fact that n.anv of the f.'at.iies to !«• observed hi nmnexion

with i.v.«xenite occuTcnces a.e capal>ie of se.vi.i- as illustrations ol two

totallv'.lissin.ilar and o|.i.os.m1 thc.ies which .cndcs the |).(.hl.-i.. ot oiiiiin

Fig. •><» T.viMi'ul M'ctio.i >lii>\viiiK<' 111 -"."c. 1 I

til Ki;i .liti'-Kiiciss, or (2) gur\>- I'oi

1' pvioxciiitc. ,\ ( 11 iiil ni>ivr ciaiiilc alli'iiM

iltiliK fro.i'i coiitact-iiii'taMi'^plii^'ii "' aiKillaccm.

(liiiu'iil^ onpiiially |)i-r>ciil iiiM'.il ill tlic linii-limc ('

hatholitli Ol in t

so ptizzl.tiii:

(C). either

tnision is to j.roduce a

assume (fj.-ai.

If a i.iass of firaiiite (.\) he iiijecleii 'ii1 ^Mto. or throiifrh. liiiiestoi.e

he fo.-in of a ilyke, and the result ot tiie lu-

iiid of pvro.xeniti' alonn one con tact, it IS fair to

ted that the limestone po sessed similar character a..d con.-

position) t hat a similar pyroxet.ite ba."' would he also lorniei 1 aloiiji' the other

contact.

The n-sultinji- aiipean.nce. a Iter the foldinj; moven.i i.ts which led to tl

foliation of the fifaiiite. w( ihl is ilepicted iti lif;-. (iO. MilM

le

losin^-, afia.ti,
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lliat tlic pyiosciiilc hiiiids shown i;! tlic (i<;ui(' ic|i resent Hue iiiliiisive dykes
ami tliat the ])<ivtiiiii Ketweeii llieni he iiptilted. argilliicemis. cdiiiienlarv
;)e.|s in the Hinestone. wliicli have iH'cotne altered throii.uii tlie influence .if

the pyroxeiMte intrusions to a ;ineissic rock, the final appearance will still

be as shown in the fi;;ure. A microscopic and chemical examination of tlii'

i-o(dv A nii;:lit or niijiht not enable a decision to be come to re^'aidini; the
seilimeiitaiy or eruptive origin. The probability is, that owinjr to its hijiiily

altered condition, such an examination would, in m.anv cases, not betrav
the true genesis of the rock.

\\ ilh reii'.'ird to the oliservations recorded by tiie autiiors already (|uoted.
some of these are in accord wi h the writer's own |)ersonal experiences, and
others show wide iliverficncies from these. It may lie remarked, with respect
to ( )sann's views, that the jjeiieral ajipearance of the ;.patite and mica •' leads"
jiives no evidence whatever in sui)|)(irt of the idea that they have 1 n formed
m the same manner .as ore veins, namely from a(|ueous solution. The whole
evidence is. on the contrary, opposed to such a theory. It is dillicult to c<!n-

i-eive. m any case, of mica bein;: deposited from a(|ueous solution, and the
constant association of mica with ajialite woiihl im])ly a similar mixk- of
oi-i;ri„ for both minerals. Mesides. veins are more or less continuous mineral
bodies, whik- mica and phosphate leads are by no means so; they have, in
fact. ])ractically no jioints of resemblance with true or. -veins.

Sterry Hunt's vi'-w that two distinct tyjies of (U'posits existed, fomul
no corrolxjiative evi.k'iice; nor did iiis observation that frajrments of ijneiss

t're(|ueiitly occur in the pyroxenites. In fact, no indisiHltable evi.k'iice of
th<" i)resence of country rock in the dykes was noted. The idea of
(;. M. Dawson. FeldiiiK. Davidson, and J. W. Dawson, that the apatite in

the pyroxenites is derived from oriianic remains orijiinally iiresent in the
sedimentary ;;iieisses may he said to fiml no sujiport. and the same may he
said for llarrinuton's .somewliat simil-r views.

Dawkin's hyc no-thermal theory seems to be more in ai-cord with the
features jiresented by the ik'posits, while Kimdian's sujificstion that the
pyroxenites are altered sediments and that the mica and apatite :M-e the
results of metasomatic jirocesses. aurees. in the main, with Aihims" and
Hai'low's conclusions.

.Selwyn's and Hell's idea that the pyroxenites possibly represent i.n'neous

mtrusions. which have hrou;ilit the apatite, or at least llu> phosporic aci.l

which enters into its composition, fi'om below, has nuich to support it in the
actual features to be observed; while the same may he said of ('oste's pneu-
niatolytic theory.

Penrr).se recoi^nizes what seems to be actually ihe case in many depD-'its—
namely, the ^nidual transition from |)yroxenite to j;nei,ss, and this tyjie of

the latter rock is probably the grey, sedimentary gnei.ss of .Vdains and '..unnv

and others.
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Ill llic case (if tlic dcpisils (if tlic " sclilici'cn " type. i.e.. those to which
the (li'iioiniiiiitioii of tiiic li<siin'-vciiis ciimiot coni'ctly lie iipplii'd, then'

ai'i' appaiTiitly no rules foi' ihi-ectioii of tlie leails. these pmsiiiii« a '|uite

eri'iitic coiiise t hi'oiijihout the mass of the dyke, ami piiicliiii}' out and
wideiiiiiti; in a most iiiei^uhir maimer.

Types of Mica Deposits.

I >

lij

The various types of mica di'posils may he classed under tiie following

tliree heads:

—

(1). Ti'ue fissure dc|)osits.

('_'). Pocket and fissure depiisits.

(;{). Contact deposits,

tiie hist-named heiiif; really a nio(lilicatioii of the first.

The tru<' fissure deposits are, as the iianie woidd im|)ly, the simplest to

exploit and the easiest to follow. They possess the u>ual features

of fissure veins and are usually found in parallel systems at vary-
ing distances from one another. They are ciiiiracferized, as a rule,

l)y the larjic masses of calcite which they carry as vein-matter
and which frene-ally tonus the iiulk of the fillirif; Iwtween the walls.

The latter are well-defined and are fre(iuently lined with well-formed
and larj;e crystals of pyroxiMK . In such deposits, the main mica-hodies are

usually found near one or lioth of th<> walls, and these are often lini'd with a

mass of iiiterjiiown mica crystals. Hunches of such crystals, as well as

isolated individuals, also occur distrihiited throuiihout the mass of the
calcite, which is. in ;iiosl cases, of a pinkish or red colour. \Miite calcite is

characteristic of some de|)osits and the mineral is then, nearly always, of more
coarsely-crystalline hahit than the pink variety. The fissure-veins varv
fireatly in width, iM'inf; sometimes over L'.") feet across, while many a.e only
some .") to S feet wide. As a rule, they are approximately vi'rtical. sometimes,
however, dijijiinK with the jrneiss at varyiiis' angles. The contact deposits

are rejiarded as formed aloiiji- the coiitac.s of iiynixiMiite dykes with <:nei.ss

or limestone, and are often of considerable width. T!;ey carry even more
calcite associated with the mica than the ordinary fi.ssure deposits. .\s

already remarked, these two tyjx's of deposit are the most simple to

exploit, .since the miners '.lave to do with a well-defined body of mineral

which |)resciits no difficulties in its followinjr, ihouirh of varyinj; dejirees of

richness—the micii often occurriiifr in very liuncliy fashion throujihout the

mass of the calcite vein-filliiijr.

The most common tyj)e of deposit, however, and that which has been

exploited in the jrreater iiiiinixr of mica mines, belongs to the class of the

pocket and fissure deposits. These, as the name implies, ;ii'e irrepilar mica
liodies havinu: no definite direction and of very varyini; width, which an'

found in many jiyroxenite dykes. 'rh(> mica is found, often dissoniiiiated

ih
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iliic>iii;li liiiilics 111' cMlcitc, lilliiii: iin-yiilarly <lia|M'il |);ickcis m- vii;:- i:i 'lir

ilyki' liia^>. 'I'lii'-i' |iiick('i- ai'' i>( all si/r<. tVimi siiiall viiir* a feu im iicri

airii^s.Io laijii' nioiiis iiicasuriiii: many tVcl. The wall- aic (il'lcii, and in I'art

usually, lincil with wi ll-il<'vclii|)('il pyidxcni' cvysiaN', in iniliviiJuaU vaiyini;

fron; a few luiiiinictics to ciKirindus |iiisnis such a> arc fiiuinl nn lot \'A,

ian«ii' X\'. of til'" townshi|» ot' Hull, (2n<'.. ami which mca-un' L' feet ami over

in the diicction ot' their vcitical axis. These ixx'kets are usually (illeil with

masses (if pink calcite carryiiiu' mica ami apatite crystals di-triliuteil

thliiuy:h it. Often, near the surl'ace, the calcite has Keen dissulved out liy

surface water, and the mica ami apatite crystals are I lien foiitid limse in the

earthy residue.

'I'ho pocket, which .-eeni to persist even in the <leeper port ic ms i if the

(Ivkes. are often connected liy small fissures or channels nf vaiious widths;

hence the desisinat ion "pocket and lissure " deposit.

'I'liou^li often extremely rich in liotli mica and phosphate, depn-it- of

this class present many diliiciilties to the miner. 'I'lii' eiratic course and

irrejiular -listrilmtion of the leads and pockets are a sdurce of much confusinn.

and the sudden pinchiri!: out of an appaiently exterisi\-e and |)ro;ni>in<:

p(i(d\et of mineral is a frei|uent occurrence and characteristic of >u,-'i a

deposit, 'riie ro(ds composinj; the dyke-mass of pyroxenites carryiii}: clepnsjis

of the lir^ I and third types, is. in general, similar to that in which occui' the

jiockety deposits, ;iiid the only evident difference consists in the mode of

occurrence.

.\s already remarked, the dykes are formed principally <if moiioclinic

liyro.xene, salite for the most part, thoujih occasionally orthorhoinliic varie-

ties occur, such as liypersthene and diallaj;'*- In colour, the dykes ramie

from diirk jrrpeii to lifiht <;rey. fii .-ome instance: rsre propoitioii ul

blackick iiorni'iiende is present, and the rock is then correspond in sily i larke

W lere cut liy larjie pejiniatite ,ke: in alteration of the pyroxene to a

soft, greenish actinolite is freciuenlly ilisei-ved. At the Lake (iirard ndne.

lot 2\. ralifre 11, township of Wakefield, (iue.. larjre ci-ystals of pyroxene.

altei-i'd internally to a soft, powdery laineral. ^\e)e oliserved, the outer portion

lieinj; formed of lustrous, liiue, actinolite lilires arranged vvith the Imij; axes

normal to flu crystal faces of the pyroxene crystal. Irre<:ular masses ot

Srey-lii'own feldspar, principally orthoclase and micmclitie, occur throusihout

the dykes, and these have all t!ie ap|>earani'e and chaiacter of seiirejiated

products of an oi'i>;inally lluid maiiina. These feldspar asifrrefiates are to lie

met with alike in almost eveiv variety of pyroxenite dyke and present a

remarkahly simila'' ap|>earance. specimens collected in the (^uelicc mica

district lieing.to all ap|)earances. identical with specimens found in tlii' * )ntario

region, although the pyroxenites with wliiidi they occurred difterecl coiisider-

alily in colnur. jrrain. and <reneral character. The generally constant <iccurrence

of smdi feldsjiar mji.-ses in the [lyroxpnites is an important and noteworthy

22
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fciiluic. Ill iiiaiiy ciiscs, im iloiilit, this ruck lin- Ix'cn rcuarilcil a.-* u |Mii'tii(ii

(if ii (jraiiitic iiitnision into the pyroxciiitc. a IVatiifo fi-(M|iu'iitly roiiiarkcc'

iipipii liy writers in their ii('scri|)ticiti uf mica >iepiisits. There wimid seem tn

lie IK) ilmilit. however, that jtraiiitic iiitriisioiis are liy iio means as l're(|nent

as wipiilij appear ficim such ilescriptiims; ami when actually ucciirrent, the

iiijecteil nick possesses a character totally distinct from that of the feldspar

rock ilescrilieil.

An almost constant accessory mineral to Ik- found disseminatecj thioujjh

such teldspar masses is titaiiite. This mineral, indeed, is seldom alisent

from pyroxenite dykes ami is not infi-e(|uently to lie fuiind in the mass of tlie

pyroxene itself. In colour, it is a ilark lirown or chocolate, and the crystals

are often well formeil. ])ossessiii<i the usual taliuiar shape and often attaining

a leiiftth of some 2".

It has already lieen remarked that all jrradatioiis exist, from norniiil

pyroxenite, composed essentially of saiite. to |iyroxeiie->;iieiss and aujiite-

syenite, and the various transition stajjes are to he well seen at numerous
points. The fre(|uent as.sociation of horidilende. also, j;ives rise to yet otlior

rock types, and tiie occasiomil (>reseiiceof orthorhomliic pyroxene still further

extends the list. The five minerals, pyroxene (monoclinic or ortiiorhoinliicl.

hornhlende, feldspai'. and mica, in varyiii;; proportions, form rocks haviii);

iimch similarity with the followinj: main types: jialilno, diorite, dialia.se.

pyroxenite, amphiliolite, aujiite-syenite. and |)yroxene-<ineiss, and these

may lie found in all stages of transition from one to the other. Often also,

a ri'ck composed entirely of small mica scales is met with, or a schistose ty|H'

couiposed of apatite and micu (See Plate XX.W). Tiie large variety of

rock-types met with in the deposits necessarily complicates the (|uestion of

their orijiiii. and even a thorousiii chemic-jd an<l micr<iscopic!d examination

of the various rocks would hardly suflic-e to decide tiie true nature of the

pyroxenites.

The occurrence of minerals of the zeolite group in the dykes is of interest,

the most fre(|uent varieties heiiig tiie liii'.e-soda memliers chalia/ite and

faujasite. while heulalidite has also heeii found; datolite, also, is a not infre-

quent acce-sory mineral, its variety Imtryoiite occirrinsi somewhat plenti-

fully at the I)ais\ miiu!. in liie townsiiip of Deny, (^ue.. while in powdery
foi'in it has iieen found in large masses at the liolis Lake mine, in Me<iford.

Out.

The apatite o. 'lie Canadian phospluite ile|iosits is, as has lieeii lepeatedly

shown liv analyses of tl;e mineral from widely separated localities. es.s(>nlially

a fluor-apatite. .\ numher of analyses are given in the Heport of Progress

of the Canadian (ieological Survey for 1S77-7N. Part II. and of the total

numlier of specimens examined none pos.sess a chlorine content of oveid-.")

per cent, the percentage of fluorine ranging from III} to ;{S. The lliiorine

content of the plilogopite is also often consideraliie. samples of the mica from

the l.acey mine. Loughliorough. Out., having yielded as high as 2-LM per

-X.-gT- --•.-?: -nr:.:.-
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cent. TIh' Iw'i liii'-l iiliiiiiiliinl cit tin- ;i(T(-«iiiy iiiirnT.il- IuiiimI in ilif |i\iii\-

piiitf (Ivkr-s ImviiiB tliii* a ruiisidrinlili' |«'ii-ciil:m<' <pf lliiutiiii' in tlicir r.mi-

|Mi>itinn. It i'^ !i

a it'iati\i'ly >(•. it

'

l(

:-(inn'wliat icinnik ililc I'catiiic nf tlii' i|('|M.<il^ that IliiHiiii' i>

( niincial, Iwinj;, imli'i'il. generally ciiii^iiiciiniis l>y its ali^fncf.

•i-iir al tln' Dai^y niiiii'. i(>\vn>lii|i "f IKmiv. (^Uf..Small liilipif civ-tal"

and i|iii><-s ciintaininy: small, jticcn octi di (irlatrd witli t'aujn-ltc, have

iK'Cti t'lPiiml on lilt 7. ranuf III. ipf Ka^t I'mtlalid. (^Uf. Tlii' nccuiiiMirc-. at

liiitli liifsc splits all', hiiwcvcr, cnliirly niinur. and tlic iinl\- mint' in uliirli

fhiuiitc. in lai'iif i|iiantiiic^ isciNcd liv the wiilci' is that nf the Caiiimft

.Vi-a ('(P., iaim<' IN'. I'pts 21) and "-"J. "f tiic tipwiisliip of llnddi'islii'ld. (^n

I, i( i: sivc. piiim-cdiimicil lliiinitc ocruis in lai>;»> masses with a yfllnwish

isclv-civstallllK' calcilf' tniiiinii; the vcin-niattcr nf the leads which cairy

the inici patitc IS hnipst ciin.plcti'lv alis( 'lit at this split

.

d it Willi 111

seem as if the lliiniite had lieen I'liiiiiei hit tl e\|K'iis(' nf the fiirmer mineial

When the eniitinniis anmiint >if cail'iiiate nf lime piesent in the pyinvniie

dykes is cnnsidered, and the vei\- niiisidefaMe i|Uantities nf llimiine present

ill the ajiatite and mica is rem 'iiiheren. it is certainl\' stiikiii« that such

small aniiiiiiits nf calciuin liilnliile are tn lie fniind asfiiciated with these

minerals. The cnlniirnf the apatite laiiires finm ilee|> red (when a cnii-ider-

alile iiiin cinitent may Ik' suiniised). lliinililh lunwn. tn j;i<"<'ii. am' siuiietinies

lilue. The cnliiiir nf the niiiieial dni's imt . except in the iiiiii-stained varieties

fiitliid usually near tiie sliifai'e. appear tn lie a result nf ililTerence nf cniiipnsi-

tiiin. al tl le variiius shail ipatite yieldinit relatively the

Titanic acid is an impiiitaiit cmistituent nt the dy ke.' ilh ii: the fuliii

111 minute rut lie needles mi uded ill the mica crvstals. and < ilnneid with

line am lie: as litaiiite, a niinera I which iiiav he rej^arded as typical nf

the pyrnxeiiites.

Scapnlite is aiinther iiiipnitant mineral tn lie met with in the dykes and

occurs in cniisideralile (Hiaiitities at many pniiits. It has heeii nfteii rejjaiiled

asaii alteratinii pniduct nf feldspar, and the writer nliserved several instances

nf feldspar crystals partially altered tn a mineral strnni;ly reseiiililiiiir scajm-

lite. At the Ilnrseshne mine. iaii2.e XVI. Int ItJ. uf the tnwiiship nf Hull.

(Jue.. laifte masses nf fiesh scapnlite iinssessin!: a liiah. vitremis lustre are met

with, and small apatite crvstals frei|uently nccur emlK-dded in these masses.

The iiresence nf clilnrine in the .scapnlite is interest iiiK. A specimen

analysed liy 1'. I). Adams yielded _' ' percent nf this element . and in fmirteen

nther samples cNamined. the iiresence nf chlmine was detected. thniiy:li in

some cases, the amnuiit was small. The mineral wilsnnite. regarded as an

alteratinii pmduct nf scapnlite and nfteii ]insse.ssiiii; a pretty, jiink cnlmir,

isdf fre(iueiit nceiiirence.aiidcrystalsslinwinstlietruiisitiiinffniunne mineral

tn the iitlier are coinninii. Of the metallic minerals met with in the pyrn\-

enites, the nmst eninmnn aie inm pyrites and pyrrlintite. Hnth these s]iecies

are nfteii |)fesent in cdiisideralile ([uantities. and. as a rule, where pyrites is

alnin<laiit. iiyrrlmtite is relatively absent, and vice versa: while smiie dykes

carry only (lyn'tes, and ntlicrs niily pyrrhnlitc.
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('ill iciii-ly i-ainijili. ulthniiiili |>iM'kri- liiii-il wiili |i\ro\i'iH" I'lyst.il-i arc ctisir-

nft(«l'i.«lii' "I "••'Itiiili iif the (l\kr-i. till' mTiiili'iiiT lit' iiiiitni'.l viins i'f>lltai"''ia

fr\>t!il< lit' 'iii'li iiiiiinuls as inimt/. fali'ili', iiNiiH'-", ctf.. i.iv. mini-ral.-i fvpirul

of ilcjHisitiiHi fiiiiii ai(ii('iMis •iiliitioii, i> -iirikinuly "irar't' in all |iyiii\i'iiii('ri.

At iiiily Kill' mine, riaiiicly liiat mi laiiKc I.\. Int 17, nf tin- linviisliip "f

Tonijilotnn. (^iH'. ilii >iii'li i!niM-s hcimii' al all |ilciitifiilly, lli-ri'. wrll-

ri'ystallizcil >iiiiiky i|iiartz, lali'ili', anil *Mia!l i'iy>tal« "f pyrites atnl

ziiic-liieiiile ipi'i'iir lininjj vii^s in the iiias»ive apatite ami pink caleite.

'I'lie iK'st sperimeiis seen were tak<'n frnni a small pit soirie ltd

feet ileep, ami simil;ir examples were fairly plentifiil nii the iliimii.

These ilriises are eviilently the result uf ]iartial sulutiiin of the mineral

n:,'itri\ ami suliseijiient ilepnsiticiii frmii aseemlini: ai|iiei'iis suliitiun

iif the minerals mentimieil. It is reiiiarkalile, consiih'rini: the .imiiunt nf

mure or less massive ealeite present in the liykes iwliieh mineral is ntten

riniipletely ilissiilveil fmm the pnekels. leavinj; i-avv riMimsi. that tli" euleiuii.

cartMiiiate reninveil in snhitinn is sn ^eliium reilepusiteil at Inwer ijeptlis in

the form of crystals, as is often the case in I he seilimentary limestones.

The inclusions of foreign mineral siihstance in the mica crystals are many
aii'l various. Hcsiiles the almost constant presence of microscopic imliviil-

uals of rutile. tourmaline, etc., the imprisonment of mineral matter ileriveil

from the main mass of ilyke minerals is common. Amotmst the most usual

of such in' '^ions are apatite, calcite, ami smaller imliviiluals of phlojiopite;

while farei- instances are molyliileiiile. pyrites, alliite, lluorite, actinolite,

ami pyroxene.

.Mention may l>e made of the prevalence of roiiniled anil apparently

re.siirheil crystals of a|)atite in the ilykes. This is such a common feature

that it can hanlly escape oi)ser\;i''oii. The crystals, wh. di are almost

invariahly of the coiuhination r. Y v the hasal plane havinj; never, as

far as the writer is aware, lieeii ohserviM, fro(|uently have tiieir angles roiimlcil

ami their faces glazed, as if sul.jected, sulise(|uciit to tiieir formation, to

some sort of resorlient action. Crystals are fre<|uently found, also, wiiich

have their faces eaten out and pitted as shown in Plate XXNTl; while cavities

are often ohserved, on hreukinj; a crystal, which appear to have Keen formed

hy some ili..'olvin<; agent. These cavities are sometimes jierfeclly circular,

iind often enclose a nodule of calcite, the enclosed mineral then havinj; a

illazed and hijihiy lustrous surface.

Sterry Hiuit' mentions the occurrence of such rosorli(>il apatite, in his

report on the crystalline limestones of the Laurenti.iii system, in tlie course

of whicii lie states his opinion that the i)yro.\enites are merely" liedsof |)assajie

l)etween the gneisses and tlie limestones.
"

The ''calcareous veins,'" hy *.iiich he means the pink cidcite deposits

oceurrinj; with the phosphate in the pyroxenites, he regarded as not due to

intrusive agency, hut as formed "
I ty gradual deposition or accretion"; in sup-

' I{('|>. I'ri>s., (col. Siirv., Can., IMi;', (Iti, p. )M.

%\



iwirt I if w liicli licrito lilt' fn'i|iM'lit liiiliili'il aniiliuriiii'iil 41I ihr iniricral" |>iil:illt'l

tu the Willi". iiii-lM«ic>ii 111 :i|i!iiiif |>ii-in- in iiiiiM ir\-lal^ ihkI uf mini cry-tiiU

in nm'"'ivc apulitc. ami liiiall.v tin- iiniriiliiiu nt i' i'\»lal '^Ic' m|' iIh-

iipatilc: wliili' 'Ik' |>\ici\i'iii', lVlil-|iar. «i'a|Milltf. -jiliclif. v all |iii»«c»«

sliar|> niiililit'«. 'I'lii- loiiiiiliiii; <>( \\\i- ii'v-lal "iL'i- lir altiilnilcl l.i'tlif

.xiilvflit aflio!) Ill' ln'ali'il. walciy .ulilliuli- Inilii w' irii llir Inilicial- wi'if ilf-

iHi>ilccl, llic i'r>>lal^ jii-l I'i'iini'il liriiii: -iil..ri|Ui'irly |iarliall> ifili-.iKcii

a." a M'^iilt >>( a I'liaiiitr in ii iniirialiircii rhciiiirMl I'mi-iinii i'UinI I hi' -dlntiuii. "

Tliis iMi|ilii's ihal apaliir \va> nnc «i llif I'l'^i Inniifil iniiH'ial- in tin' M'in*.

anil aUu lliat lln' iMlrilf wa" lir>t iiitrnilui'fil alii'r lln- Inniiaiinn nl' ilii'

apatite, siiH'c the siilutinrir' wliicli ilis^nlvcd llic latit'i- wmiM, accMnlinii li>

the siiliiliility lalin nf iiiincral.-. lii^t rany awa\' I la' i-ali'iii',

Ijiininn" ciin-iilcit'il liic nmniiinirnt the apal iti' rry-ial- due In a " pail iai

filr<ii)li,"' anil iiliH'ivfil I In- >ain(' teal n it- <<n a pa I it i' ri\ -laU in llir linit-lniio

of l!ii>>i<', \<'w Ynrk.

Conclusion.

In I he pic-cilinj: la (.'•': an allriiipl lia- Utii niailr In nmipilc a Kniailly-

liii'ical fcalilic- prc-cnli'il liv tlic iniia
iiilliiH'il ilt'Sfi'iptiiiii ot the mam sii'n

area" i>t Oiilaii" ami (iuclx'c. Whili' "I'lnparalivi'ly little ilrlaili'il «C(.li>L'ii'al

woik was comliii'lcil liy tlic wiilcr, the main n.m-lu-inns airivcil al liy tln'

1 iihscrxci's have liccn iinti'd, in nrdcr t" show the wide variaiiniis nfpre
fs wild ha\c >tiidi( d t ic iiciiliijty if t!i('

ipiiiiiiii lit'ld l>y the dilTiTcnl iiliscrvi

listricts in (incsliiui as in tlir ciiisiin of iiiuiiv nl' llic fnrk-typf-- ciicniinlci-t'd.

Willi mi prctcme al advanciii!; any parlii'illar tlicni'y nf the nindc nf

iiri)!in ll K! mii'u I U'pnsit- it mav, linwi'Vcr he >lal('d that the wiilcr's nwn

iltcicit

I must cIciM'ly \ itii the view thai the pvidviiito rcpicscnl

sediments (limt'stniics), which have ln'cn mclamni'phn^cd. as already

iii<;

(il)servatiiins accnn

;>lt

ilicd. Iiv ballmliiliic jiranile inl I'li-iniis, and whirh have, iipnii cnnl

and enntiai-linii. lieeii mvad

from the yet pailly uiicniisn

alniii; the iimkaire lis-ui-es liv mineralizer-

iH'dde.

the rut

I lilt lie.-

lidated. eiiflnsiii!!: fufk. 'I'lie niiea erystals t'lii-

hc mass nf the pynixenite afe pniliaMy (•niitciimnraiicnus with

.-elf. that is

If.

are

nt nuneral tniiiid ni

direcl prmliict nf mctasninasis. while the large

incd<et and fissure' depnsils. nwe their nrijrin,

|)erlia|>s. tti the alinvt'-meiitiniied mmerali/er re thus pneiimalnlylit'

prndiicts. The mii-a found on the true (issure \fins wnulil also appear to

U'en formed in the latter manner.

T le aliseiiee o f alt I'lallnll sh.

itc eolitacts renders it di[)yro.\eii

invaded the s'l'^l'^s as true ifineoii

ilicult ti

dvkes.

the enclosiiii; i."'eiss alonj; the

suppos(> that the latter have

The presence of such lai'<;e limlicsnf calcite in the dykes is diliiculi tpr

c:q)laiii, the theory that they represent port inn .f tl le nri!;ina I sed

o

imentarv

limestone in a crvstalline comtlition iK'iiiK liardiv tenalile.
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T)m Paleozoic Formation.

A ilfsriipliiiii 111' till' liitiT -ccliini'liliii V ilr|n.«il. iMirdciiiii; llic niirii iin-iis

diMM lint roiiii- williiii till' «rii|M' n|' this ic|m)|I. 'miI the fiiliiiw ini; frw iciimrk!*

iimv In- III' iiitcic«t. I'lariiciilly tin- ulmli- <• iln- -riliiiifiilaiy snii- wliidi

ciihct'iil.-' tlif cimtimmli'iii of the (r\>talliiii'. nr Ijiiiirntiaii. rnrk- niit-idc the

fs|i<isc(l iliftiii-t ill wliii h till' mica ilt'|Hi.>"il- lia\i' Iicimi wuiki"! npii*i«t< of

^tiatii 111' Caiiilirip-Siliiriaii a;:i'. ( tvi-r >ralli'ir<l aii-a", liiiprr iniMit ili-pu-its

III' rlav, «nliii. liiaii. ami |»'at aii' tn U- IhmihI. ami alliival jrravcls air ^cimr-

timi's liirt willi. 'riir-f i|r|Mi-it> air. liiiwi'Vcl'. iif liiiiitril I'Mctit ciimpariMi

with till- liKi^- lit' oliliT -ifiliiiiiMit-. Miitli marl ami [wat lia\f in j-niiii- airas

Ih'i'ii wcirki'i! ill a >inall way, lull llii' nrriiiiTiirfj* ale iil' mily liiimir iiii|Miilaiirr.

'riir ('aml.ni-Siluriali sriliiiii-iits an- ii-pii'iciiti'il liy liliH' ami arry liiiir^Iiilit's,

shall'-, roiiiiiiimi'iati'-. ami saml>tiiiir-', ami art- iliviilnl iniu ihr I'lilliiv.in^

main mmip-' in a>i'i'mliii(; mili-r of a«f:

liiia -half.

'I'lliltiPll lillll'slnlli'.

IJlat'k Itivi'f limi'sti'in'.

('hazy liiiirstDlii'.

(|ia/>' >liali'.

('alciliTiiii-.

rnl-ilam -aml-tniH'.

Till' liiwi'>I iiiimlii'i' lit' till' -I'lii'-. till' I'lilMlaiii ,<amUtiiiii'. ii'sl> iipmi tin-

iM'iiili'il ^ll^l'al•l' III tlir l.aiin'iitiaii. nr .\ii'lia'ali. rt \>lallilii' inrks. ami I'nniis

till' lia>c 111' till" Onlnviiiaii -ysli'in. It< ihiikiii's- laii-ly rcarhr- KMI I'itI
,

tliniijjli ill till' i'lliti'il Slatr- it- ili'Vrliipliiinl is I'uii.-iili'ialily uri'alrr, ami a

tliirklirss of si'vi'ial liumlird fi'i'I is altaiiii'd. '["lii' liiwi'f lii'ds an- fuiliii'd

of a riiar:-i' I'liliiiliiliii'rati'. I'lHisisliiii; nl' pi-lihli's df tlir old. riystallilii' lurks

cliiU'ddi'd ill a samlv "f raii'airiuis ri'iiifiit. acruidiiiy: as it is iimli'i'laiii liy

jiiii'iss nr iTV-lalliiii' limi-sliiiii'. This ninulnmi'iatc jiassrs upward into

iiiiiri' ri'jriihir. >aiidv IhmIs. which iiccasiuiiaiiv cniitaiii while. i|Uartziti' pi'lililcs,

and tlii'sc samlv layers iziadiiali' linally into a dnliiinitic limcstiiiii'. wldcli

ciiiisliliiti's the Calcifi'iiiiis I'nriiiatiiin. The tr.insiliini lii-ds liclwi'i'ii llic

I'litscjaiii ami ('alcifcriiiis |irii|K'r raniii' frniii "i In 10 fi'i't and arc nflcn

liii;hl\' t'lssilifcriiiis. The iiid>' place where the I'oiMlam samlstniie was luiind

in situ ill tlie imiiiediale vicinity uf an exploited mica depnsii was on lut 1,

cniices-inn X.iif I.iiujihlioi'iiUL'li tiiwiiship. Out .. where a white mica deposit

ha> lieeii opened up liv >h'ssrs. {{ichanlson and Mllcrlieck. The iiiica-lieariiif;

rock is iivirlain liy a layer of some [S" of coarse sandstone, or cou-

j^liiinerate. Whether this rock aciually covered the li>>iiri- u|ion which

the mica occurs was not ascei'tained. Iiut it may lie seen at ^jiots only a few

feet dislalit fruiu the woikiiij;s. This mine is sitiialeil upon almost the

I'l'insre of the I'ahcozoic sediments, the ground falliny: aw;iv imiiii diately to

the niii'tli of the pits to the underlying J.aureniian gnei.ss.
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The Ciilril'i'iiiii- U'll- ii-iliill\ rnii^i't i>t iiifiiari'uii-. ilulniiiltii' liliic«lii!ic«,

iitiil nil' l'ii'i|in'eiil\ tipiiriil in !" Imiilly i tiiiii'h XMiiilinir iri tin' «iii(i'--ioii nf

Htrsita. 'I'lii- iiliplii'" iil'i" t'l till' rlin/v I'lilr^ iili'l liinc-Iunr-. ihc Hlaik

HiviT ilriMoii- U'iim I'lU'ii tciiml ii^tinu iliriTtly u|H>ti ilif |'i.i..liiiii U'cU.

Mini fvrii llic-r hitlff arc «niiii'limr* alivlil.

Till' Cha/v ^lialc-. wlii-n |p|t-.i'iit . ;ii<' (jrnciiillv IhiiihI Ui iali«i In. in a;icy

ti- lilaik in ruluiii. aii>l art- ^iPiiifliiiK-* rvt-n tiiii-u m n'ilili>li. 'riif.T pa-s

U|»vit;il iiitii iliiliniiiiii liiiM'iimc* ujtii inicistratiticil ^liali- liaml^. 'I'lir

I'.hirk Hivrr IhmU ol'tfii attain a rtm-iiln alilr lliiikiH'-<. an<l an- i-Mcn-ivcly

.Icvcliipi'il III tlir iiriirtilHiiiiliiHiil 111' Sydciiliani, < >lit I'lii-x- r<iii-i>t ol liliir m-

irn-v ili'|«p>il>, ^(iiiii'tiiiirs haviiii: a lla^'cy rharaitiT unl -iPiiicliiiH-' a iiiipilitinl,

IlKilillai' «l lilrlillt'. 'I'lit' liast' of tlioc i|r|MP>its ir< m-ca-iipiially IipiiimI Icp Ipc

fdrliifil III' nifcni^li-uii'V, iiiarlv Im'.I-, tlmiiirli wlirtlii-i- tlicv an- «tiiitly of

[tiark I'iMT or Clia/y aiic !* in-i I'friaiii. Tin" wliiiiiiiiaty r"'k> oriinrini;

ill the tjiii-lpi'i' western mica i •irimi arc |iiiiiii|pall\' ipI Ulaik lli\iicpr ('liaz\ aui-.

'I'lic 'rrciiloii liini-lipin' i- an iipwaiil i'\li'ii-ioti of iIm' miilriix iiii: lliack

Itivt-r l''>rliiatloM, tlir tuo iliv -ions ^lailiiin into cacli otiirr willioul «lrali-

>jrapliii:.l Ipifak. Tin- iliii'knt'>< of the 'rn-nloii Ik'iI-. liowcvcr. far i-m-cciIs

that of the Ulaik Uivcr foiiiialiipii . the hitter ri'pri'«fntinv' a lhiik:M-« of

prolial)i>' not iiiorr tlian |(M( feet, uhile tlie former reach a ilevelippnicnt of

nearly 7lK( feet. The 'rrenton formation i- more e\ieii-i\ely i|i'\e|iipei| m

the lUstrict Miiilh of the ( )tta\va. ami ea-l of the mica ili«lrirt. tlioiiiih it aUo

occurs aioiiml Ottawa, ainl west of Kiim-ton, The laii;i- <|ilarrii'~ operaleil

Ipy the Caiiailiaii I'ortlamI Cement Coiiipaiiv .
oul>iile linll. are opeiM-il in

Trenton lieils.

The I'lica shale is repie-enteil liy ilalk-ioloiireil lieiU. uliii-h are -1 roni;l\-

liitiiniinoiis in their lowei' portion, the iippei' la\er- iH'ini: more -an.jy in

character ami linhter in colour. They iiicryp' iipwanl into i he l.orraiiii -hale-

ami saml-tones. ami attain a ile\elopment i.f close on lunfeet. i'.\cept |ii|-

the |)re,-eiice of occasional small oiitlii'is. tlicy ilo not rrn.r in the .h-irict

Iporilerin;; the uneiss rej;ion.lpeiiiir fonml more to theea-l .ill the iieiiihlioiirhoiiil

of Caledonia Springs. Mintli of the ( )tta«a.

I.ar"e crystals of mica erodeil from 'he pyjo\enites are >onietiine- loiind

eiiilKMlded in the lat(M- sedimentary loik-. such occurrence- having; I pein met

with in the Hlack liivei' lied- in the Sydenham di-irict.

Glacial Action.

Trace- of ^laciation are frei|Ue)it throULilioiit the area of the older c|-y.-tal-

line rocks. Several line evainple- •( L:laciated pyroxeniie siirf:ici- were niel

with near mica depo-it-. !iotalil>:it the I'lveU'in mine, lot :!. conce— imi \II.

of Lon^hlioripiiiih. and on lot :;. conces-iou \III. of Ndiih Huil;.'-. Out.

\\ the Moose Lake mine, lot ! . ran^e W . of \illeneu\e. (^ue.. a tine e\anip!>'

was .seen of a mica ci y<{:\\ woiMi down Ipv the actn.n oi ii Ti le crv-l al iiaii
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lain on its side in llic ructc, and was <;i'iiunil down in tlic form of an arc for

lialf its dianicli'r. A similar, anil even finer cxainijlc of such an occurrcnci'

was seen at the Howlin:, mine, Im Jii, ranjje I\,(if Litchfield, (Jiie. Here,

the crystal was extracted entire and presented a heatitifully polished surface

where its mass had Ih'cm ;;round away hy the passage of the ice at an anj;le

to its ha.-al rleavasie.

Full descriptions of the s<'dimentary deposits in the area will he found

in Parts J of Vols. XII and XIV of the Canadian (ieoloj^ical hurvey Annual

Heports; in Section 1\', \'ohinie IX, of the Transactions of the Koyal Society

of Caiuida. i)p.
!>7-l((S; as well as in the Canadian < li'oio;;ical Survey Report

for l.S')2-.'>;5. A vaiual)le d<'scri])tion, also, of l)oth the Arcluoan and I'aheo-

zoic limestones of Ontario, l>y W. (i. Miller, will !«• found in Part II of the

13th Report of the Ontario Bureau of Mines, liHtl.



CHAPTER III.

MIXKUAI.S Ol Till. MICA DIll'OSlTS.

Tlic fidlnwiii^ nlphiilM'ticiil list of niiiiciiils froni the niii'ii ilciiusit- iii-

cliidcs the vnriiius .•species i)l)scrvi'(l or rollcctcil liy llic wiitci- iliiiiiiy, :iii

(•\!iiniii:iti()ii of the various mines. In adilitioii, scvcnil ininciais arc incluilcil.

wiiicl). tlioujih not |M'rsonally ol)S('rvcil, arc rccordcil as liavin;: been found

in tiic mica or apatite mines. While many of tlie s|)ecics enumerated occur

directly on the mica and apatite leads ami closely associate(l with these

iniiii'rals, a inimlier of them are found princii)ally in tlie lean and liarren

|iortions of the dykes.

Mhlli.

Small crystals of all)ite were oli.serveil lining: a cavity in a coarse-nTMincd.

felsitic zone in i)yroxenite on lot ;{, of the (lore of Templeton. (^ue. This

varietv of felds])ar is l)y no means common in mica d<'|>osits and has lieen

recorded from only a few 'ocalities.

.l*///i/v/.r"///c.

This mineral is a hydrocarl)ou compound of varyinji; composition and

is known from sev(>ral localities in the Provinces of Ontario anil (iueliec.'

It appears to lie an alteration jiiciduct of liijuid hituinen or asphalt, and is

found as vein-hllinj; or as i.solated inclusions in Kotli .-;(•( 1 inient a ry ami i<rneous

rocks. Specimens have heeii olitainetl from the chert lieds of the Lake

SuiuM'ior copper region, where the mineral occurs on small fissures, and also

fiom certain trap rocks. The sjiecimens ohtained liy the writer from mica

deposits <-onsist of small rounded fraKUielits or noduies, the largest of which

does not exceed 2" diameter. These siiecimens were secured at the

Hal>v mine, lot I, concession X, of the township of l.ouf;lil"UoU!;li, Out.,

and occnrre(l as i.solated masses of approximately ciwular shape in the

Riev. altereil. mica-heariiif; pyroxenite. The mineral is haul aiicl liiillle.

]„,ssesses couchoidal fracture an<l somewhat resendiles liitun.inous coal.

Its streak is black; hut the substaiu'c is ton hard to mark jiaper.

Aixilllc.

This mineral is an almost constant associate of |)hlo};opite in the py-

roxenite dykes, and fre(|uently, indeed, is present in considei'alily greater

<iU!Uitity than the mica. .\s will he already clear from the des<'riptioiis o

the various mmes, etc.. nian.\V of what are now mica mines were orii;inallv

)iM'iied up as ])hosphate produc(Ms, and hoth minerals are now won simul.

' Aim. Hep. (icol. Smv., Caii., 'S-V^-Vi, Vnl. IV, I't. T, p. !(>.

t
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liuicously at several iiiiiics. l)isn'j.'ai(liiij: inToxcnc. wliich forms the mass
of tlu" (lykf's. apatite, calcite, and plilo-jopite may Ix- saiil to l)e the chai-acter-

istic minerals of the ])yro\enite (h'posits. It is oeeasionaliy found, it is true,

that apatite is almost, if not entirely, al)sent from the mica leads, Init siieh

instances are comparatively rare.

In character, the mineral ranjics from massive, compact crystalline to

what is known as "sufiar-i)hosphate." The latter consists of a friable,

powdery mass of small, rounded apatite grains, and is often found in larj;e

deposits, throufrhout which well-crystallized a])atite individuals and n'ica

crystals occur dis.seminated. When crystallized, the mhieral invariably

adopts the ])rismatic habit with pyramidal termination (ooP.P). Occasion-

ally the crystals are terminated at both ends, but this is unusual. In size,

they ran^'e from minute individuals, which often occur scattered throufjh

the pink calcite of the dykes, to enormous forms several feet in lenfjth and
u foot or nuu'e in diameter, .\ttention has already been drawn to the fre-

quently rounded crystal edj;es. and to the often resorbed a])ix'arance exhibited

by the individuals, a featuic whicii is as common to the larjre as to the most
minute crystals. The colour of the mineral varies greatly, even in one and
the same dejjosit, and massive, compact apatite, also, is sometimes found to

merge gradually into the sugar variety. The most usual coloiu- i> green, but

brown, led, l)lue, gi'ey, and even white, are al^o met with. The sugar
]>hos|)hate is almost invariably of a greenish-white shade.

The best and most iM'rfect cry.stals of ai)atite are usually foimd embedded
in calcite. Well-form(>d individuals, also, often occur included in mica
crystals, in which case the ])risms almost always lie with their long axes

ai>i)roximately parallel to the basal i)lane of the mica cry.-^tal. Inclusions

of other minerals, such as calcite. ])yroxene. phlogopite. pyrite. Ihiorite. in

the apatite cry.-;tals are not uncommon.
From ntimerous analyses which have at various tiiiu-s l)een made, it

has been found that the apatite of the pyroxenites is always (hior-apatite,

the fhiorine content ranging as high as ;{..s jmm' cent. .V number of results

of analyses of Canadian apatite are given in Part H of the Kejxu-t of Progress

of the Caiiailiaii <!eologicai Survey for the year IS77-S. Thi' sam|)les for

examination were taken from both Ontario and (^uelx-c ileposits, and included

the "sugar" as well as the comi)act varieties of the mineral. .V mean of

eight analyses given in the above reixirt, and conducted i)y ('. Iloff'.iann.

siiowiiig tiie chief constituents, is a|)]M'nde(l:

—

Phosphoric acid .i'J-T'.i'.i

I'luorine
;i • l"t 1

Chlorine ()-2.")7

Carbonic acid (••():{()

biiiic 17 '.m
( "alcium . :j . .S2;5

Iiisoluiile l-(i.").S

U7-ry2s



i

PLATK XXVII.

Apatite rv-tal^. sliowiiiu r.-DrUcd ciy-tal laic, lili.aunif Lake iiiiii.'. li.l :i. uorr

towiisliip of TiMiplclciii, ilw.
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The niciiii siM'cific snivity was fiuiml to In- :M7, and tlic aiialys.-s jinv"

an avcra-rc i-cmtciit of tri-hasic pliDsphat.' of lim«> ciiial to S(>-7L

Miiiost the I'litiic piixluctioli of apatite from tlif Ontario and (Jtichcc

mica mines is shipped to Huckinfjliam. on the Ottawa river, b-low Ottawa,

whei-e the mineral is eonverted into siiiieri)liosphates for fertilizing, aii.l is

also used in the mamifactire of phosiihorus.

Barnie-t.

This mineral was ol)served at one spot oidy, concession VIU. lot '-',

of North Biirsess, Ont. Masses of small, talmlur crystals were found encrust-

in"- the walls of druses in white calcite. near the surfa.'C of the lead expo>eil in

the S.E. pits, and associated with (juantities of small calcite sculenohedrons.

Cnldlr.

Calcite may 1)<> said to lie an invariable constituent of tlie pyroxenites,

thousli it is true that the amount in whicli it is present is subject to con-

siderable ranse. In certain dykes the miiKMal forms innnense Ixxlies,

chiefly as the fillinji; of 'rooms ' or pockets in the rock, while in others it occurs

in small quantities onlv throughout the mass of the dyk(>. It is fre.|uently

present in the forru ..f lavers or films between the lamina- of mica crystals,

considerablv impairin-j tl.eir splitting quality. In character, the calcite is

usually m.ireorless ..oarsely-crystallino. the individuals ranitiufi from ^ to
,^

across". Occasionallv they are much larger, attaining a length of some :V'

to 4" In such cases the colour of the mi'-- is nearly always white or

yellowish, in contradistinction to the prevail -h or salmon-coloured tint

of the more fuielv crvstalline variety. The m. hials are always twmn.M

polvsNHitheticallv along - i R. and, saw for tlu; '
ur. masses ot the mineral

much" resemble an ordinary, coarse-grained crystalline hmeston.-.
1
he

pockets, so frequent in the pyroxenites, an- almost invariably fille<l out with

calcite mixed with which both mica and apatite o<-cur. Where (>mpty

pockets are met with, the calcite has generally been removed by tlie circulation

of surface waters. It is curious that druses in the calcite are of very infre-

quent occun-encc; and the usual tyjx's of calcite crystals .s,. rommonly ni.^t

with on mineral lodes or lining fissures in se.limentary limestones are exceed-

ingly scarce. Onlv at some half dozen mines did the writer su.-ceed m dis-

covering any calcite crystals, and from iiuiuiries ma.le of the miners it

is evident that such are rarities. Those observed were ge.ierally of s.-aU-no-

hedral habit and of snniU size. Cry.st.'ds of this t>Tc occur near the surface of

a mica lead on concession VII. lot 2, of North Hurgess. Ont. At one spot-

concession VIII, lot 13, of Loughborough, Ont.-a very compact, finely crys-

talline dark-i-ed calcite was obs.Mved. in which o-'curn-.l porphyritic an.l

rounded crvstals of apatite. Small .Iruses lined with white calcite s.^alen-
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ohcdroiis occiiiicd plt'iitifiilly in tlic mass c.f the ic<l iniii<-ial. The n-d
colour of tlic Ciilcifc (Iocs not iipiH-ar to Ix- .luf to the pivsciip.. of any
forci^'ii tiiincral. hut iM'lonus to the carLonat.-. ami cannot Iw (iostroyc! hv
calciniii;;.

Other colours posscsscrl ],y the mineral are l)lue, white, cream, ami
greenish, and it is noteworthy that when such colours prevail either pyrite,
or more i-oinmonly pyrrhotite, is to he foini.l in considerahle amount ili the
deposit. Small, eircular lumps of caicite. resemhling niarhles. and possesshij;
a hijihly jrlazed surface, are .soinetim<'s found enclo.s(>d in cr.vstals of apatite.''

ChnlHizili'

Has heen foun<lon ran-re XII. lot 21. of Templeton. Que., where it occurs
in small, colourli'ss crystals in scapolite and pyroxene. The crvstal;« have
rhondiolu Iral hahit. and ix-nci lation twins are common. llarritiKton con-
siders the chahazite from the above locality, as w.'ll as the i)relmite from mica
deposits, to he of secondary origin, and possil)ly derive.l from the scapolite'.
Another locality from which chaba/.ite and other zeolites, including natrolite
have heen olitained. is range XII. lot 21. of Kast Portland, (^ue. Small.'
clear. rhoml,oh(>dral crystals of chahazite were seen coating large. deconipose(i
scapnlite crystals at the Hheaume Lake mine, lot :i. of the Core of Templeton

;

and minute cry.stals of what apiM-ars to Im- cha!)azite were found associate.!
with green lluorite on range III. lot 1. of East Portland.

( 'halcopifn'tr.

Small grains or irregular fragments of chalcopyrite are sometimes seen
emlx'dded in the granular caicite of the dykes, associated with pyrites.

Chloriti.

Chlorite, having approximately the '•ompr)sition of ripidolite. has been
found on range IX. lot IS. of Templeton township. Que., and at various other
nmies in the same district. The following-' is an analysis of the above
specimen :

—

^'*>2
3.1. SO

^2*^.1 i:j.lS

''"<'2**,i 4.28
'"''<>

lO-lS
^'g<>

>>.,SO
"2<) 12.04

ys-ss

'Rep. ProR. (ieol. Siirv., Can., 1.S77-S, p. :},5 f !.

Rpp, Proff. Geol. Surv.. Can., 1H77-S, p. ;(4 Q.

m \
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Ajtijn'Wit.'s ..f Mimll. jiii'<-ii. rliloiitc-likf scal.-s wviv olwrvol l.y ill.-

writ.Tut thf lliil.y mine. (•.mccssi..ii X, lot 1. "f tl.c townsliip ..f I-..uuli-

l)()r<)Uf:li, Out., usually upon joints aixl sli.lc-plaiu's in tl»- nltfiv.l n.rk.

This mincial was i

Dnliillle

ilisiTVcl at two localities, namely. i-aii«e I, lot <.l. of

lassive dalolitt

showing' rhai-a.-tefistic. We.ljjew l-imiceluinic flartuie, oceur in (.yfoM-n.
Deny. Que..\vliei'ei-onsi(leralile<iuantities of white. (•ompa<'t. II

iin«l iipiitite. asso( ated with ilark. purple (luorite. a 1 at the Holis Lake

mine, conression

orcin's m
VI.lot;«t. of He.lfonl.Ont. .Vt the latter |>lai'e. the milieial

fmelv-ilivided. «i"Uiulur form, has a white colour, and can Im" rut.l.e.1

to a fine powder iM-tween the finv'ers. llie siwcimii'ns seen liv the writer

fornieil i)art of a nias:. several i)oun<ls ui wei-;ht.tiiken from the hanjrinn-wall

)f a series of ])arallel mica leads. This lead also carries scai>o lit<

e<'at<'s of larfie and well-formeil crysta

from severa

vstals. I)atolit< recordeil also

lotller mica deposits. iii( ludinj: the I.acev mine. concession VII.

lot 11. of Lounhhorou-ih.Ont.

Ej>iili>li\

This mineral is occasion idlv met with in pyroxenite dykes. and is recordecl.

amoiij:st other h)calities. from ran>ji XIII. lot •_';{. ami raiijie X. lot !l. c.f

jjreeii colour. uii(

where e|)ido1e wa:

lot 12, of Wakefield, (iue,

if a yellowish-

1 occurs with .lark pyroxene ami pyrite. .\ fuither locality
thet.)wnship.)f Templeton.Que. The mineral is, in l«)tl

s fouii.l hvthe writer in c.iisi.lerahle <iuantity is ranjie I.

Tl

I'llltjltxiii .

iieral has heen f.)un.l in fto.id-siz.'d, white octahe.lroiis, ass.)ciated

Uu.irite. at the Daisy mine. rany:e I. lot !», of Derry. (Jue. It is
us mi

with };ieen

als.) reported to occur at vari.ui s localities in the township .)f I'.ast I'.irtland.

This mineral i- a somewhat scare- ass.iciate of the mica and a!)atit.'.

Considc-rinj!; the hiirh fluorine content of hoth these min.'ials (up to -J-T) aud

;i.S ivspectivelv), it is remarkable that tlu- lluoride ..f calcium should Ix- so

rairlv encount.'re.l. When pr.'sent. it is .ift.-n asso.'iat.-.l with meml..-rs ot

the zeolite familv. ami seems t.. !..• a r.-sult of the s,-.-on<lary alteratmn ..

apatite. Onlv small crystals (up to V' in .liam. 'r) have Ih'cii found, and

these are usuallv of ..ctah.Mlral or .ul.ic hal.it. C.ml.inati.ms ..f the tw..

forms als., someiinu-s occur. The mineral is -.-n.-rally ..f :i f-'ieen or purpl<>

col.)ur.

\n unusual amount ..f fluoiite was oh.serve.l at the mine ..wned l.y the

Calumet Mi.-a ('..mpany, ransre IV. lot 11. ..f tli.' t..wiiship ..f llu.ldersfield,

i:l
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(iw. Ifciv. huj;.- initss..s „f fliioiitc of ii piirplr-l.n.wn .•.,l„ur occur >Tat-
t<Mv.l thnm-li crcmi-coloiiic.l cnlcitc. ami small pniplo octaJK-.lroi.s wcr.. also
cLscivcd li,ii„n; ,.,-acks all. I fissures as well as foriuiiis: inclusions in the mica
crystals fsce Ortliifc).

dull nil.

Hcconlcl from raii-c \IM, lot 12, of Tcmplcton, (^u.'.. in niimitc
• luaiititics. associated with s ky .|'i:irtz. in cavities in |)ink calcite. (lalena,
sphalerite, and chalcopyrite. when present in mica deposits, an- always ob-
viously the result (.f deposition from later ciiciilatinn' waters. That is. they
have heen ,leposited in the same way as true I.mIc min.-rajs. and w.-re prol.alily
not present as oiijiinal constituents of the pyio\enites.

i

(liinii t.

The occurrence of t'iiniet. associated with apatite, is recorded hy |lai-
riimtoii.' who mentions the varieties alman.Ute and hessonite as haviiij; In-en
found in Tenipleton and Wakefield townships, (^ue., resjK-ctively." No
s|M>ciniens of wniiet were ol,s<'rved at -ly spot by the writer. associate<l with
phlofTopite, mica, or apatite. Moth the a oove-nientioned varieties are fre.|uent
in the jriieisses of the mica area and are also occasionally met with in crys-
talhm- limestone near intrusive contacts of |)e;r,„j,tit,. ,„'. similar rock.

Spi-ssartitc occurs pl<-ntifully. emlH-.lded in the feldspar and mica
crystals of the lar^e IK-ginatite dyke o|MMied up at the ViUeneuve mine. (Jiie.
\Miat was surmised to Im- chrome-jrarnel has lieeii found in the township of
\\akelield. (^ue.. associated witii apatite, tourmaline, and pyroxene.

(iiuthih'.

This hydrated iron oxiil<> was oh.served in some r|uantitv, liiiiin; the walls
of small cavities in marcasite and pyrite. at the .McXally mine, concession V.
lot I'l. of .Vorth liiiffii'ss. Ont. The mineral is of the variety known as
in/.ihramite. possessino- dark-l.rown, velvety surface, and is associated with
small ([uartz crystals.

(iniphitc.

l{eport<Ml to occur at various localities in the mica area, associated with
aiiMtite. calcite. and pyroxene. The writer has ohserved it in the form of
small flakes in the white crystalline limestone often found adjacent to the
p.vroxeiiites. and also in small cpiantities in the jiyroxenite rock itself. In
the latter case, the mineral usually occurs as a selva<:e fillinjr u|>oii joints
and slips, and is often associated with crushed mica and |)yroxene. In.staiiccs
of this mode of occuri-ence are common at the Lacey mine, lot 1 1. concession
VII. (/f the tiiwiiship of Louglil)orouj;h. Out.

' I.iic. lit
, p -.m;.
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Hf mill ill'.

A lurjrc |)iH-ki-t nf si-nly hoiiiatitc Wii.-i t'liciniritfrt'il on ciiiicossinn \'. lot !(,

f Noitli Hiiiiri'ss,()iit.,\vliili' sinking mi ii iiiifa Icsid. Tlic irim-orc occurs in

u sort (tf Ifiiticiilai- chiiiiiu'V,

tlii'oiipli it.

111.

I

contains fail-sized mica crvstuls scatti-nv

On conc'ssion IX, lot I. of I.dUKlilwiroiijili.Ont., ])ockcts of massive, line-

(iraincil s|MM'ii!an tc occur in dose proximi'y to the mica lead.

Hmnhlinilf.

I'rimarv lioriil>lciiilc, ttiat is, noii-pscudoniorphous mineral resulting (nun

tlie alteration of pyroM'iie, is of not uiiconnnoii occurrence aloiiK the liorders

of ])yri)Xenite U-lts with crystalline limestones. N'otulile localities are the

Parker mine, ranjie \'. lot •'>-. of the township of Hij;elo\v; the Father (luay

mine, ran^'e D. lot l.">. of Wriirht. and raii^'e III. lot '_':!. of llincks, all in

the I'rovince of (Juelx'c. At the above spots larjie <iuantities of normal, black

and lustrous hondili-nde have Ix'en formed :donj; the contacts of the pyro-

xeiiites with crystalline limestoni'. The mineral forms compact mass«'s. with

individuals up to J" diameter, and is ipiite fresh add unaltered.

.Vctinolite in stout prisms of a fireenish colour Wiis observed at vjirious

point -.not ably at the Fort in ami (iravelle mine, ran^e VII, lot Is, of I lull, (inc.,

and at the Silver (^ueen mine, concession \', lot i;{. of North Hurijess, Out.

At the latter ])lai'<', sheets of the white, fibrous variety of hond)lende known

as "mountain leather" were also obtaine<l. This mineral also occurs at the

Lake (lirard mine, and at several localities in the township of Derry, (^ue.

The liorid)lende varieties of asU'stos, knc)Wii as amianthus and byssoiite. were

noticed at several points, notably on rany;e VI. lot 1<», of Ihill, Que. Mere,

the former mineral occurs in iTiasses with fibres up to nearly a foot in lenfrth,

and is of a bluish colour. It is found on the contact of a pink felsite with

pvroxenite, and is prol)ably an alteration pn.duct of pyroxene, caused by

pneumatolytic emaiuitions accompaiiyiu'; the felsite intrusion.

What is |)robal)ly edenite. a clear. re<ldish variety of horid)lende. was

observed associateil with >;rey tremolite on cnn<'essi(in X. lot 1. of hiujih

borou^;h. < )nt.

.Muhjlxliiiitc.

This mineral is frequently to Ik- met with in the jjvroxenite dykes,

sometimes in larixe ma.sses several poiuuls in weijrht. but more usually in

the form of small (lakes ami scales dis.semir..ited through pyroxene. It is

doubtful whether molybdenite is an ori^'inal constituent of the |)yro.xenites,

since, when pri'sent, it occurs, as far as the writer has observeil, always in

more or less immediate proximity to iK>>;matite or felsite dykes putting the

mica I'.eposits. It seems probal)le, therefore, that the mineral ha> U-en

brou lit in by the later intrusions, and is a result of imprej^nation of the

pyro.xeiiite by laincral-izcrs from the acid dykes.

23
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\iilnililf

A wliitc. filmnis iiiiiiiM'al. rcsiMiililiinr iintmlitc. \va^ nlworvcd contiiiKsiiuill

calcito ('i'\>tals in viiirs at tin- Mmn'c ami Marks niiiic, mufiv II, lut I, of

Allt'vn. (Jin'. 'I'l"' itiiliviilual'* were tim snial' 'lul altered ti)ailtiiit nf aeciirato

(leleriniiiatioii.aiiil the mineral may [Missilily U' stiihite or some other memluT

of the zeolite family.

Olirliii.

if

olivine is liy no means a usual mine 'al in mica ile|iosits.aiiil oecurs only

lit one mine, namely, the Parker mine, ranjrc \'. lot .VJ, of the township of

Hijielow, (^ue. Here larj{oanil well-fnrmeil crystals are found associated with

pyroxene, and fre<|uently liiiinu the wails of pockets, in a similar manner to

the latter mineral. The crystals are of a ^icyish-jjreen colour, usually tahular

in form, and posses.s jilas.^y lustre. The l.'irjiest individuals oliserved pos.sessed

II leiifith of some I". On the ea^t of the pro|)erty, a small mica lead

has Ix'en opened up, and the olivine at this spot contains nuin.rous lilack

npinel crystals. The latter also occur disseminated throutrh the coarsely-

erystaliine. white calcite of the vein )iro|K'r. .\t the surface, the olivine

crvstals are mostly deconiiMi.sed and frial)le. possessinjr a lirown or yellow-

colour, and often display a hijih degree of iridescence u|)on their faces (See

p, (itian.l I'late XXM).

I,

0W/i(7(' or Mliinil,.

Tabular crystals, over 1" in diameter, and i>ossessinjr the character

and a]ipearance of orthite, were oliserved disseim'iuited thioujih massive

calcite on raiifr*" l^ • !"•' -'-' "^ HudderslieM, (Jue. The mineral is hiack and

possesses metallic lustre on its crystal faces, thoujih often coated with the

lu'owii alteration sul)stance characteristic of orthite. The fracture is con-

choidal. the resultiiifr surfaces possessinji vitreous to resinous lustre. .\o

anulvsis of this iiiterestiiifi mineral has heen made, hut it is notew(U'thy that

the lluorite, which at tliis spot occurs in unusual (|ua'tity, often forminj; large

masses emlKMlde<l in the calcite, in close prosiiiiity to the dark crvstals,

invariahlv possesses a dark, violet colour. This violet siiade gives way, with

increasing distance from the orthite ('.'), to tliemu'mal lilac colour posse.s.-ied

l)y the mineral at this mine.

'.^iiicc till' iiIh)Vc was written, a coi'iiiiMnication t:is Ik ii r.-ccivcd from Or. Ki)ilpcck.

of tlic K<H'iii)jlic'lic Hcrpaka.lcinic, Trcilicrg i.Sa. to whom a sample of this mineral wa.s

sul'n)i»t'' I for .leli-rmii'.atidn. I'r. K"ll".k ' 'iilly i-oiulinleil :iii iin.-ilvsis of the <:iini)li-

mid pr<)iioum-e<l it to Ik- ortliite.
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0,ih<»hi-i.

Oilliiirlii-i' i" a ciiiimiiiii coiistitiicril nf iiiaiiy iiyi'iiNctiitC''. and. a*»iiriali'(l

wit li i|iiarlz ami |)yrii\cii<' in \ ai'vinij aniniinl-.t'nnns many iiir.,-ty|>c« tlinuinli-

Diil till' ilykc«. The niincrir i» -clilnrn nn-l with iti \v4'll-i|c\clci|K'ii (Ty^iials,

tliiiii);liiirfa''iiinally T.illci'i'il inilivj.hials arc fciiind »*siii-iati'i| with tlicciy<tal-i

111' pyiiivni' lininir tin' walls .if purki'ts nr fi-isiiri'-. In rulnui- il ianKt'» t'.imi

while, li^vy. Ill' lilui>li. in Ipi'nwn, pink, ami ri'd, a itn-yish-lihic m i;royi-<h-

hniwn nhaih' U-iiia ihi' runinmni'sl. 'I'hi' nsual niKili- uf wcnrri'iirc is in

Miassivi'. ^•lla1.s<'ly^'l•vslallinl' fnrin. ihc iii'liviiluais rancint; IVmn |" lu !"

ill Icnulh. ami U-inu frcijncnily intci'iiiiMMl wilh '|Mart,; ur litanitc. Thi-

frci|llcnt . iritinialc assurialiiiii nf mir m' nmrr uf ihr fnllnivin;! inini'i-als. in

varying ainmint. wilh iiithnclasc. nmslilntc- nirk-lypcs wliirli aii' I'harar-

tcrisiic iif the pyi-ii\cnitc ilykcs:

( >i'thiiclas(': j_ litaiiiU'. _^ pyrnxi'iic. 2. apatite ±_ plilii)!i>pite. _^ c|ii;iit/;

I'ink iirlliiiclase is, in ailililinn. the eliief ri>n>lil<ienl of the niiineruus

]K'jjiiialite veins which are fminil riiiiiii!; the mica anil plm-phale ilepusit-i.

Small, Imt weli-furmeil. while, nrllini'laM' ery-ial- were seen lining a

siirfare erevii'c in pyriixeiiite. mi raiiire .\, liil lo. nf iiilll. I^ne.

/'/l^l7'l/l/^

.

The nature ami iH'curri-nce uf phlni;ii|iite. ur 'amiier mir;i '. has already

In-eii fnllv deseriU-d under the artii-le " Miea", ami ei-ewhere in Ihi* repinl.

Il 's nnnere-sary, tiierelore, tn enter liere iipuii a further disi-ussiun of tlie

mineral. Il may l>e renieinliered. in view uf the npiidun held i>y iiian\

authurities tluil niuscuvite is merely an altered fnrm of phlnpipile. that ii"

in.stance is recorded of the occurrence of niuscovite mica in a pyroxenite dyke;

and that also, as far as the writer is awaie. no example of an intersirowth

of the two varieties has ever I leen noticed, save inasmuch as the extrenu'—
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liiolilc is .KiiH'tiiiicK I'cmiiil ill iiitcijtrnwtli with mii^^cnvitf in cri'ti'iii |h'(»-

tlmlil)' i|\kl'-, llMli llU'> ill ."Kllll' •;MI•i^-<•^

Ciiiiiiiiiiii i\ |M's (if comiMiiiinl plil«igii|i ! iTvxttilj* iin' ^liiiwn lii-rcwitli.

Till' ii|ili(iil |i|i<'iiiiliu'liiili kliiiwii a.-' .1 \i '111, wliirli ii so clmnirton-tic

III' (•(iiiiiii |ilili>Kii|':<-', niiiy Ix' 'nt'iitiuiicil ,
I'W a* «'«|it'i'iiiliy iintiniin'iitiy

iliftpla.vcil ill >lii'i't.s Iniin llir l'cillc>« inir ' •ii'i'ic

i.ni Ai.iTii;s wiiKiu: \sri:ni\ r.i' MH'V is nnNi)

r:^

I'nixinii'.

Ontiinn

riiwii-lii|i

ItiMll'iinl

l,i<ii|{lil><>i'i>ii);li .

N'orlli U\irKc'- . .

Cm

(jurlx'c

ritmiU Crosby

Itiakr

Hull

Wi-t i'orihincl

'riin|ilrliiii

IT 1
'1. I...I.

t'l

IN'lfrir lit

H-li ll-lll.

V.'

1

.> AJ
1 I.I i:»i;.'. \1A

> 11 II AJiiiiil A*
t\ 1 VIA
V 1 VJ
' i;tn,5 \l \

\

V

\l

Al
\

, 1

(i

1

1

A
Al
Al
Al \

viii •J \.'

VIII 't. 7 \>

i.\ !' K '. \>
i\ 1,- l„l AlA
\ '» A

HllMUr
IV t:i SiriKJi-nivril

VII j
111 A

Nil ' Id A
Mil ,

i:ttt A-'

III •24 A-'

IX 17 Al

X to Al

A faint cliHihli': Al >trim){ >iiii|ili': A2 -Inmn ilmililc.

* Till- milky variety iif inira from this minr |i(is-<'-m's AJ. the iliar A.

Astci-isiii lias IxM'ii attrilaited tu tlic incsi'iicc witliiii tlir* Miica slicMsnt

iiiicri)M .ipic nceillcs of nitilc. tdiiriiialiiic. or cyaiiiK'. arraiiKPil syiiiiiii'tricaily

in liamls inclined at angles of aiipfoxitnatcly (ill" to oiio aimtlicr. Tiiat this

is nut tiip niiTPCt CNphinatiiin of tiic piioniuiii'iMii appeal's prohahip from the

fact tiiat .sJu'Ots of mica split ficii the saiuc crystal plate often e\hiliit widely

varvinK degrees of asterisni. The writer has split a plate, aliout IV' thick,

fnini a iihloEojiitc cry.-tal, and has then proceeded to divide this plate into

layers, as nearly as possihle of e(|ual tliickness, and thin enough to alloy.- Ii«lil to

pass through them. In .some ca.ses, the sheets examined displayed no

asterisni at all, while others exhibited the hifrhest degree of double asterism.

It was found that cloudy (silver-aiiilier) mica sheets, wlio.se lamina' were in

somewliat loo.se (oiitact with one another, usually displayed a higher degree

of :!.-teris!i! than ha!''!, clear. i'"!up!i''t slu'cts. The most perfect asterisni

observed in anv of the micas examined was shown by samples of a white.

'i:
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('rv>til of pliloKopitc with upfHT portion rotatiil JO" luul tcmciitr.l into iirw poMliori
"

hvciilcite, from tlifCaiitin iiiiiii, lot 1. loini—ioii IV, towii-lup of Nmtli MiirKi'^^,

tint.
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hrittlo varictv, ..(Tunin}: in liiiu-stmie (pn.lwl.ly :is a ivsult „{ coiilart tn.-tii-

morpliic action duo to ijincods intrusions) on ronccssion II. lot ."i, of tluM..wu-

sliipof IVdfonl.Ont. Tlu> evict composition and nature of this mica has not

yet I x-en determined. It would a|.l>ear. then, that what is known as a>terisni is

line sooner to minute interstices, cracks, or striations in the sheets of nnca.

caused l.v phvsical disturl.aiU'e either .lurinjt or sul.se.iueni to the formation

of the crystals, ""he disturl.ance may have l.een caused hy pre.ssuiv. a|.|>lied

eit her ex'ternallv. or exerte.1 I .y t he force of crystalli/.at ion of include.! . foreign,

mineral substance such as pyrite. cah-ite. a|.atite. .-t.'.. ..r may I.e due to

polvsvnthetic twinning. As will l>e s.-en from th.- al.ove list of l.icalities. mica

exhihitinfi asteiis:.. is not confined to the township of North Kursess. m

Ontario, l.ut is to l.e found at many wiih-ly-separated spots throu.siiiout the

mica resion^ ot l>oth Ontario and (iuelx'c.

I'rrlinilt'.

llarriufitoii records the occurrence of this mineral from range XII. lot Id.

and also from raiifie XIII. lot S-i. of Templeton. (^ue. No specimens came

to the writer's notice while examininR the deposits. The ahove-mentioiie.l

sample was translucent, of a yellowish-white colour with a greenish tiiiRe.

It seems to have occurred in a cavity, and show.'d rounded surfaces made up

of an asgresation of crystals. The hardness was ahove ti, and specific gravity

2'N!li.

I'jirllc.

Though not usually ahun-lant in the pyroxenites. pyrite is nevertheless

of fre.iuent ocurrence. and in certain .leposi*-. indeed, proves a rather unwel-

come acce.ssoiv. from the mim-r's point of vi.w. owing to its lial.ility t.xlecom-

pose. the resu'lting acid attacking the mica and <.ften rendering the cryst.als

near the surface worthless. Large (luantities of .soH'alle.l rusty" nacii

Imve.thus.often to iH-discarde.! when exploiting the up|)er p. u'tionsof(leiM>sits,

the .sheets lK>ing staine<l hy oxide of iron and useless for electrical purpo.sos.

Mica crv.stals. too. which are taken from deposits carrying nuK'h pyrite. are

usuallv'hard and l.rittle. and are characterized l.y what is known as • wine-

aniher' colour, due a|)i)arently lo tho presence of the iron sulphide in the

dyke matter. Though sometimes massive in character, and in this form

occasionallv to W found forming soliil veins .-everal inches across, pyrite is

of more general o.-curreiice in the form of i.solated, iri-egularly-sha|.ed frag-

ments, having often a i.itled surface, as if they ha.l heen attacked l.y some

(li.s.solving agency. Such fragments are usually emlKMhled in calcite or

apatite. Crystals are not uncommon, the usual f<u-ins Wing O. >". <)>:
.
iiiid

'^**""'
either siiuplv or in coml.ination. Large <|uantities of pyrite

2 '

crvstals, of octahedral hal.it, l.ut with curved edges and faces, (.ccur
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emlxiilded in a sort of hluisli selvage, on raiifto H. lot 10, of Alloyii, Quo.
Unusually large (luaiititics of pyrite also occui- with the mica, on raiiRr IX.
lot 23, of Hlako.(ii('.; cMiicossion \'IU, lot (l.of I/)u>!;lil)orou<;li: ami conccssii.n

V, lot 'Jl, of Xoi-tii BiirKc.ss, Out. .\t tlio latter place, marcasite occurs

with the pyrite, which seems to form a considerable proportion of the vein-

fJlIinR.

Small crystals of pyrite are not inicomnionly included in pldogopite

sheets, and then often give rise to verv perfect, natural pressure fifjiires.

I'!ir(i.niir.

The mica and apatite-hearins <lykes are. as their name implies, chielly

made up of one niemlieror another of the pyroxene group. The most common
variety, accorduig to Harrington,' appears to l)e an aluminous .sahlito. or liine-

niagnesia-iron pyroxene, but other varieties of diopside, such as inalacolite

and (liallage, are also common.
Orthorhombic varieties, such as hy|)ersthene and enstatlte, are some-

times met with, though not of freciuent occurrence. The mode of occurrence

of the pyroxene is most variable, and the dykes attain varying characteristics

in c()n.se(|uence. Sometimes a dyke is formed of finely-crystalline, granular

pyroxene, mixed with feldspar and quartz, forming a hard, compact rock,

in which mica crystals, associated with small amounts of calcite, occur em-
bedded. Again, a mass of pyroxene crystals, often of considerable size, may
occur more or le.ss loosely intergrown, with calcite filling the interstices

between t)ie partially developed crystals. It is in this type of dyke that

jjockets, often lined with l)eaiitifidly crystallized jiyroxene individuals, .so

often occur, the cavities l)eing often connected i>y fissures of considerable size.

This mode of occurrence has given to mica deposits a.s.sociated with dykes
of this type the designation, common among mica miners, of '" pocket and
fissure " (leix)sits. .V third type of dyke is that in which the i)yroxene crystals

form a relatively comjiact ma.ss, with few pockets, but with well-defined and
regular fissure-veins traversing the dyke. The walls of such fissure-veins

are often lined with large and well-ileveloped pvroxene crvstals (See Plate

XXIX).
The habit of the crystals is prismatic, and the more usual combinations

are—xPx, I'oc, ocPx, Px. P. Other jilanes are, however, fre(|uently

present, and among them: 2P, .iP. and oP. The crystals are often striated

longitudinally, and they are .sometimes flattened in the ilirection of the

orthodiagonal. Crystals terminated at both ends are not unknown, though
scarce, and are usually found eml)edded in apatite or calcite. (iood examples
were observed on concession \TI, lot 1!», of the township of liedford, Ont.

In colour, the mineral ranges from nearly i)lack to almost white, the

conunonest shade Ix-ing a greenish-grey. It is noteworthy that quite fresh,

Rep. I'rog. (icni. .Surv., Can.. 1.S77-S, I'art (i, p. 17.
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iiniiiltorcd pyroNoru' is relativi'lv sciirco, cvoii in ih-cp w.iri^iiijis. In ccrtaii]

il is

I the crystal facos are usually matt and niusli.

tinios mistaken for

deposits, lustrous, fresh crystals are common, l.ut, as a rule, the miriera

dull throughout its mass, am'

When fresh and lustrous, jtyi-oxene crystals are som<

ai)atite. especially when the prism faces are develoix-d to the same extent

as those of the pinacoid, givins a hexagonal api«'arance to the individuals.

Inclusions of mica, pyrite, calcite, and apatite hi pyroxene cry

iften met with, the first two named iKunn the commonest observe

tals

1. r

tured and l>ent crystals, which have heeii iv-cemented hy calcite or ajtatite,

are .sometimes met with.

The perfect cleavage exhihited hy the pyroxene crystals is a notable

feature, the mo.<t prominent directions U-ing -r. ¥ r. and x P. Crystals

twinned on r. V x are fre<|uent, and prominent parting, or i>.seudo-cleavage,

due to twinning, is often ol)served on large crystals.

The most interesting and conspicuous feature to l.e observed in connex-

ion with the pyroxene, is its tendency to become altered into a kind of uralile.

This mineral is essentially a i)seudomorph of hornlilende after pyroxene,

which retains the crystal form of the latter mineral, while acquiring the com-

position and cleavage of the former. What were originally pyroxene crystals

are fre(|uently found altei-ed to a greenish-lilue mineral with fil>rous structure,

and which is i)robal)ly referable to uralite or traver.sellite. This transform-

ation of pyroxene to hornblende is especially to 1k' remarked in cases where

later pegmatite or felsite dykes cut pyroxenites. b)calities which may Ix-

note<l aiT range XIII, lot Vh\, of the township of Hull: range \T, lot !!», of

the same township, and range II. lot 21. of Wakefield, all in the Province of

Quebe.-. At the latter place (the Lake (iiranl mine), large jnToxene cry.stals

were noticed, which consiste<l of an iniu'r core of soft .
green, powdery mineral,

having an outer covering, some .J"
thick, of blue, fibrous traver.sellite.

the fibres l«>ing at right angles to the faces of the original crystal. The

formation of blue hornblende along the (•(•ntact of a felsite intrusi.m with

pyroxenite is described in the notes on the mica mine situated on range XI II.

hit r.>a. of the township of Hull. Three analy>es. by Harrington, are appended,

the first of which represents the composition of the centre, or unaltered por-

tion. of such a pvroxenite cry.stal: the .second is that of the zone bordering

iiieral: and the third ve-
upon the centre and (tartly altered to a lustreler

presents the most altered or exterior port ion of the same cry ^tal. Tl ific

gra vitiesof the samples were, in the first case, ;MS1 ; in the .second 3-2().'), and

the third onlv ;i-()(«. Altiiough mmeralogical Iv different in character.

the two inner crvstal zones iiave iiiiu[•h the same chemical coin|)osition.
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Analyses of Pyroxene Crystals.

A.

Internal, or iiiiiiltcrc-d, /.itw.

sio, ;)0-N(ts

AKO, -t-oCiS

I'OjO, ().<(70

I'Vo i.<Hi:j

MnO O-llS

CaO 21- WS
Ms,'() \r,.:i7-2

K,() ().|!»7

X:u() ().21S

Liss on ij;niti(ni ! I;19

100 -IM

H.

Intciiiicdiato, or partly altered, zone.

SiO, ;50-M»S

AIX), 4.S25

VvX), 1.741

FeO l.:}oS

MnO ().i;i2

CaO Jl-;j<»2

M";() 15-20S

K,() ().i;i()

Xa^O 0-()7t>

Jjiss on iijnition 1'2()()

100-000

Kxternal. or completely altered, zone.

Si( >j .

.

AU,<):,.

I'V.O,.

Fe( ).

MnO..

("aO...

MgO.
K,0
Xa,0
Los.s on ignition.

:j

2

2

1.")

1!»

•)

S23
•21.")

•007

709
270

.3,S!)

•012

(JS(»

• SOS

•103

w ,

99-508
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Lurgi' crystiils «l' pyroxci from lot i:{, niiiei' XV, tDwiiship of Hull. ^nr.





•.><».>

In the lust niM' th.Mo is a loss ..f ai«.ut
'.»

iK-r .••nt nf limo. ntwl a Ruit. "f

.l..-,,H.r.Tnt of ...asnesia; whi.-h loss vn.l sain ap|H>ar to .iHornm... the

,.l,anpo fn.n. pviox...... to hornl.l.Mulo. Vlu- aLovo a..al.vM-s very fairly ivp.o-

sei.t tlu> avrauo roinposition of pyroxHU. from tlu- Arcluuaii ro,.ks of On-

tario ani! (iiK'lK'c.

I'lirrlKilltr.

MaLMH'ti.- I.vritcs is an ov(-n n.or.- prevalent mineral in the deposits tl.an

,l,e onlinarv varietv. an.l ran usually 1m- ol.serve.l. if only in sul.or.hnate

,,,„.„„„, i„ „.,. majority of miea lea.ls. As in the ease of pyr.te. the nuneral

is.en.Mallveitlu.r massiv... or in thv forn. of ir.vsularly-sl.a,HM! frann.onts

with nitte.l or indented surfa<-es. en.l.Mhle.l in .'ahate or apatite. M.ea

...•vstals surroun.le.1 hv massive pyrrhotif were observed at .•.•rtain mm..s.

u„.l in sueh eases ll.e lamina- are usually found to l-e of a reddish-l.rown

sha-U- and relatively hard an,l brittle. Small pla.es of pyrrhoti.e are mno.i

in the ervstalline limest.mes whieh fre-iiu-ntly l.ord(-r on |.yroxenite .lykes,

ami these plates .sometimes ,H,sse.ss ol,s,-ured .-rystal outlines. More often,

however the mineral here als.. is in the form of irrejiula. trasments. It is

notewt.rthv that the ealeite found m de,.osits in whieh pyrrhotite or pyrite

oeeurs at all ,.lentifullv is almost invariably lisht in <-olour (usually white,

eream or vellow). in e.mtra-distineti.m to the prevailin« salmon tint of the

,„„,,„;, ,„ii„.,al. This fart is ,.s,K.eially noti.-eable at the Moose Lake mm.-,

range IV lot 1. of Villeneuve township, (iue.: at theCantm mine, e.meession

IV lot l"of Smth Hurp-ss. Ont. (ealeite also of a blue shade)
:

on e,m-

eession XI. lot 10. of liedford. Ont.. an.l on eonees.si.m VII. lot !!•. o IV-dford.

The surface of the pvrrhotite fraaments at the first-named locality is

,K.euliurlv riblHvl. resemblin« the face of a ••oarse file, the ridges otten. iiow-

ever, pursuing a wavy eour.se. The mineral seems to have be.-n s,,,iee/.ed or

pressed in amongst the ealeite with whieh it o.-eurs. and to have penetrated

along the eleavage planes of the latter mineral, thus ae.iuirmg a ridged surface.

Qii'irlz.

Uthough .luart/. has often In-en alluded to by various writers as a com-

n.ou mineral in the mica and apatite deposits, the writer's experience is that

i, is somewhat of a rarity. Massive, milky .,uart/ is sometimes met with m

the mass „f the dvkes. and the mineial is also present. ass..ciated with fel.lspar.

as a rock-forming constituent, in the same manner as if is present in granite

or similar ro.-k-tvpes. Crystals of <,uart/.. however, were observed reniark-

ablv seldom, and" then only as small indivi.luals lining the walls ot druses in

ealeite or ai-atite. It was never .seen associated with pyroxene cryst.ds

up.,„ the walls of pockets in pyroxenite. At the (iol.lring mine, range I.\.

lot 17 of Templetou townshii.. (Jue.. cry.stals of snu.ky quartx. up to I
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iiiloiiKth worn seen lining cavities in i„.,s^ivo iipiitiK., mi'l on laiiK,. VI, l„t 1.",.

"f the saiiio :..\viishi|.. cnnsi.loral)!.' <|iiantitios ..f palo ainotlivst crvstals i.cciir.

(•halwloiiic (luartz, also, is (•(•(•..nlcl from the first-naiiip,! localitv. Miicli
"'' "'"" '"'' ' ndi'scrilicd as massivr, vitrc-oiis .|uai'tz is prohaMv frc<li and
nnaltcrcd s.-apolitc, which sonii'tini.-s occurs in considcral)l<- <iuantiti(.s iti fho
l>yroxoiiit('s.

Two very iK-rfo.'t, psc-udoitiorphic crystals of a .hirk, oartliv ininoral nftor
• piartz wore ohtaiiicd from conccssi,,,, VI [, lot I t. of South Croshv, Out.

ItinsKiliii rile.

If

Hi

This mineral is a |)s(Midomorph of steatite after pyroxene, and is recorded
from mica defxisits. as is also the somewhat similar mineral pyrallolite.

Riilili:

Hutile has l«.en reported to occur in some mica deposits, one locality
lK>inK ran«e X, lot 10, of Templeton township, (^ue. Xo siMvimens werp
ohservod l.y the writer in any of the mines, l.ut very larjje prisms occur in a
hiii-ytes vein, associated with acicular, «reen actinolite. on ranjte XIII,
lot i:{X.'.. of Templeton. The vein occurs on the contact of am|)hii)i)Iit(>'
with crystalline limestone.

iSV()/),')//7c.

In many mica deposits scapolite occurs in coiisideral.le .[uaiitity. and
often in the form of large crystals, either as isoiate.l individuals or* more
'•ommonly. in crystal apffregates. If a careful examination of the rock
matter from tlie vari..ns mines could l)e made, it woul.l prol.al.lv l.e f..und
that spa|)(.lite is [.resent in unsuspected am' uit in the majorit v of pvroxeiiites.
\Vhde(.ccasionally fresh and unaltered-and in that case possessinfi'chaiacter-
stic, vitreous lustre an.l splintery fracture-the scapolite most'commonlv
enc.uiiteied has underf;.,ne c.nsideral.le alteration, and is opa.|ue and ..ften
earthy, with a silky lustre. Fresii .scapolite in massive forn. o.'ciirs somewhat
plentifully at the Ih.rseshoe mine, range XVI. lot 'i. of the tc.wnship <.f Hull
(iue., and ..ften encl...ses crystals of apatite an.l mica. Xotal.le l<.calities
where altered sca(.olite ..r'cin's in ([Uantity are, in (^nehec: Chail.ee mine,
range .\. lot (i. of Wright; Xeliie and Blanche mine, range XI, lot 10 (.f

Hull; range XII. I,.t Ui. ,.f Templeton (in well-forme.l .s<|uare crvstals);
and m Ontario: Hai.x mine. conces.si,.n \', lot V.i \\.\, of .Vc.rth Hi-g'-ss; c(.n-
cessi.m VIII, l..t l.of the same township; Hol.s Lake mine, conc("ssion VI
lot 30, of Ii<'df(.r(l (.See ?'late XXX.)

The usual crystal forms exhil.ited are cond.iiiations of y: P x a p I>
Vr. ...P. while X I'l.',:JI'.:JF;}s..metimes<.ccur. The cleavage parallel toy. I'x'
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(iroup of scapf scapiiUtc rr.v.-t:iU, from Hdis Ijiki- ii lot :ill, idiici'ssion VI, lowtisliip of

Ht'dfur.l, Out.
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U priiniiiM'iil. In foloiir, the scii|Hilitp is iisuiillv of u nn'V. white, m- ycll.iw

nlmiU'. A s|H'(iiiu'ti of j<cii|«iliH' tmm a pymxi'iiitf «lyk(« in Orinwu loiiiity,

Quo., was analvsi'd liv I". I). Adams, ami ftniri'i to conlaiii: -

SiO.
"

•'•••''^

Al,0,
-••-•».•.

Fc,(),. .

<»••"

CaO '••••»'•

MrO. <nu-«'

Na.O. ^••*"

(1 . -••II

m 0.7!»

i)M)-n

The prpspn<'f of ciiloiiiu' is i's|K>ciaily iiitcivstiiig. in view of ilie small

animiiit of that clement present in the apatite of tiie ilykes (alM.ut O-'J') (K-r

cent). In order to ascertain whether chlorine is n ii-ual constituent of the

wupolite of the pyroxenites, fourteen other .samples were examined l>y

Adams, in all of wliich the presence of cl.Niiine was detecte<l, thoush mostly

in small amount. \ locality where scapolite occurs in more than usual

amount is conccs.sion VIII, hit tl. of lV>df4trd, Out. Here large <iuantiiies of

massive, highly altered, soft scapolite form practically the entire vein

filling of the mica leads, calcite and apatite ln'ing noticna!)ly alisei.t.

Scrpniliiii

.

Dykes of asl)estos-carrying, .serixMitine rock are of not iiifre<|uent occur-

rence among the Laurentiaii series of Ottawa and Pontiac counties, (^ue.,

and several instances ..I ser|>entine dykes cutting or intruding mica deposits

were oh.served. Xotalil*- localities are range XVI. lot 27, of Hull, and

range X, lot 2, of Teni]>Won. At the former place, the rock was in the

form of narrow ilykes cutting the pyroxenite. but at the latter spot, a shatter-

ing of the iiyroxenite seems to have taken ])lace, with a s(iueezing of

ser|)entine material into the fissures tornied and a certain amount of re-

sorption of the pyroxene and mica. (Crystals of the latter mineral, of a

silvery colour, and traversed hy minute, irivgular cracks filled with ser|)en-

tine, which has also, in some cases. ])enet rated U't wwii the lamina;, are found

emlx'dded in a soft, yellow-green serjientine. Stringers of chrysotile. tip to

i* in width, occur here.

Speruhirlle.

This mineral occurs with red and brown jasfwr along the contact of a

pegmatite ilyke with crystalline limestone, adjacent to a mica ami apatite

L'4
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win,. Ill raiiuc IX.Iiii li., i,i lluli i^)ii<' I In- .|(cni,.iiiif i-. U>ili iiiti>-i\i' iiii'l

in till' I'kI'Im (if «iimll, lalmini- |iliit<'> ijiiiiii; (|.,iirc. in iln- ja>|ifr.

S,,l,:,l,nl, ,„ '/.;, ///,»./.

Ttii" i« r >nlci| frniii raiiin- IN, im 17, of 'IViii|>li'tiiii. (^lu- in small.
yi'il..\N-li!ii\vn cry*!!!!-. as-uciair.| with .|iiaif/. aii>l a|.alii<'. 'I'lic ininiTnl

priilmlily iiriMii> ^iinu'wlial iiioii- i iri|iicrit!\ than i* >ii|i|iii«(mI. Init i- iial>li' »<>

U' Dvcilciiikcil (iwiiii; 111 it- ipcc-iincni'i' in sniail, ilaik-i'.i|ipiiic.| civ-.lal-.

II

Sjtini I,

S|iiiirl is a niiniTiii liy nci iiican> niniriicin in mica "l('|iip-its, ami wa- only
iiliMMViMi at line .pot, namely, laniic \'. Id >_', of I he to\vn-iij|i ,.l' Hiirclow.

(^iH'. Ilcic, a- aliiMily i|c-riiU> ! in ihc airoiint ol' tin- l',iik(T mine, a kind
of iiifiiilai- |M!cki'l has jpccn o|.cne.| n|> in ilic ma>i« of the |iyii.\cnil<', caityitiK

a Rfcyish olivitic i,ii\cil with white calcitc aii'i li.-iik mica. Scatlerc.j through
the mass of thi- i-ock occur weil-ciy-talli.'eii. Mack spinels, plennas c. in

indiviiliials np to ,'" across. Tlie ci\-lals are sometimes aKKfejjalecj into

.small Ki'iiip-. iiii'l are iisnj.lly coml.inal i.in> of ( », y. ( >. mOm. whiletwins
are not iincotnmon. The occurrence would seem to Im> connected with
intrusion of peridot iie of later ajie than the pyro\enite. Plate .\.\.\I sin

the mode of occurrence of the minerul.

an

Sl< ilih If Tiilr.

.\ sipft. soapy mineral, of frrei'nish-y;rey col.pur. ami resemliliii); talc. |s

iiid seems t o lie. infiei|uently to l>e ohserved on jipint planes in the dyl

many cases, an alteration pripdiicf of mica. True pseudoniorphs of .steatite

after mica occur on raiijie III. lot .'ij, .pf the township ,,i Tiiorne, (^ue.,

and the latter mineral can often Ik' oli.served passinji into the former.

Ti/'inilr

One (pf the accessipry minerals mipst frei|nently to e olpserved in the
pyroxenites. As a ruie. titaiiite tends tcp occur most plentifully in the more
aciil porticpiis of the dykes, associated with feldspar, anil sometimes (|uart/..

The almost universal ipccurrence in pynpxenite U'lts.of acid /ones consist inj;

of a rock forineil essentially of jjrey. hlue. or lirownish feldspar and titaiiite.

vas particularly ohserved l>y the writer. The crv.stals raiifte from '," to I
]

in length, ami are almost always of the typical, talpular. jiyramidal haliit

a.ssumed liv tins minera I. T le colour is a linipst invarialilv a dark lirown to

black, an<l the crystals arc usually more or les.s opaiii le.

Titaiiite iiidiviiliial- are also sometimes founil emiM'.lded m pyroxene.
hut this moile of occurrence is infreiiuent compared with the prevalent as.soci
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Spini'l u-sociatiMl willi riilcilr. oliviiii'. iinW rnira, Iri.iii llii' I'aikiT liiinc IdI -VJ. mniTf \

t.wn-liip <>l Hiurlow, tiiir. ('. <':il(ilr: t >. .iliviiii'; >. s|micl; M. it.

t'"'!>i. . .'Iff;:.''
-^

.31^1





PLAIT. XXXII.

Toiirinaliiu' (sihcirl) in'iiclratiiiK alMtc junl inicnii'linc. IroMi tlir Villcniuvc iniiic, lot M,
ranp' 1, tii\vii-lii|) of VillriiiMivr, *2"<'-
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til

n i)f the iiiiiipral with the more ai-ii I moiiiliorsnf theilvkp iimss. Occasioti-

l.so. titiiiiitt' fi-ystals arc otiMorvetl <'IiiIk'i1i1o(1 in a(mtifc <>i- calcitp.

Himii(l(><l iiimIuIcs i(f calcitp, similar to tlioso so often found in apatite, also
lUlv. a

occur ent losed in titanite. Larue (luaiitities of titanite crystals occur in a

pink t'elsite cultitij: pymxenite. on •anxe XI IT. lot 12a, of Hull, (^ue am

well-formetl mi

VII. lot r.t. <il' Hedford, (hit.

lividuals possessing liisli lustre were observed on concession

f Diinnnliiic.

Of freiiuent occurrence m pvroxenites. associated with apatite, pyrosei

I'.v i-ite, :ilcit( etc. 'I'l le mmerai-al dmost alwavs refei-al)le to the variety

•horl, or l.lack tourmaline, and |)os^esses either |)rismati<' .pr rhoml.oliedral

hal)it. Wiiiie sometimes apparently of primary origin an<l formiii!; part of

the pyroNcnite proper, a c|Uan titv of the tourmaline fouml in the dyke:

doulit, due to the acii 1 intrusions which so freiiuently cut the ])yroxenites

Schorl is an almost constant const it uen t of such a<'id dvkes and has often

tolvt ic emanations.
l)oen (h'posited in the adjoining pyroxenite. from pneuma

The pyroxenite has, in etfect. Iieen " toiirmalinised." Large quantities of

scl\orl. ill pri

VillclUeneuve mi

nine. Wakeiii

ip to |s" ill length, occur in the pegmatite of I h'

lie, (^ue. (lieeii and pink tourmaliiK's also occur at the Ledi

townsliip. Ill arge (piaiilities. associateil wilii lepiclolili'

d have lieeii iiuikmI as gem .-toiie> lUrmalme occuiv ihat

pleiilifiiily on concession

uate: )f siiiai

IV, lot 17, of Mcdford, Out., in tlie form of aggre-

Larirelattened crvstal )f iirismatic habit, al.~o massive.

masses of what is pro Iv reddish-lirown tourmaline occi

vellowish mica on concessit ii \. lot 1, (if l.ouglihorougl

ir associated witli

d on concession

II lot .'). of Hedford. Out. Tlic inineral is compact massive in torm. with

occasioiia 1 sm ill vstals developed tlirniigiiou t its mass, and fragments

[•losolv resemhle vesuviamte in outward a|)peaiaiice

r)/l/c.

This variety of ampiiil>ole was oc( iiuailv ohserveil as tli(! re~n it of

alteration of pyroxene,

mineral occurs in la

The most iiotal>l( localities, however, and where tiie

ire iiuaiitities.are on coihf s-ioii X.lot l.of Loiighli

and concession

action of an intrusive upon ci

II, lot .'>, of H«'dford, Out. Ih're the contact-melamorphic

stalline-limestone has resulted in the formation

of large quantities o

inter-penetrating, prism

f greyish-green tremolite. which occurs in aggregates ol

itic crystals adjacent to the intrusive co itact. Tl

pris mietiiiies attain a leii"th of (>" or N". In addition, a ((Uantit\-

if lirowii, acicular tremoiite ot curs in compact masses in ceitain piMtions ot

the dr <its. Plate XXXIII illustrate; if grev tremolite from coii-

II, lot ."•. of He<lford. (Ireyisii-whiie, fihroiis tremolite occurs also on

range II, lot I. of .\ileyii. (}ue.. wiiere it forms large nias.ses in a normal

pyroxenite dyke.
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Vinitfiiilillr.

.Menti(.tio.l l>y llairiiiKt.iii a- ..(•.•urriiiK with upatite in the township „f
Wakofiol.i. (^,1... The occ unvncc- >eems (l..ul.tful, aii.l is pi„l,al,|y to Ik>
refprrp.1 to the preseiwo ,,f coi.si.leral.Io .|iianfitips of wHI-fonno.l v.'suviai.itc
••rystals.at various s|)ots in th(>al.ov.. township, incrvstalline lirnostono near
n.triisiv.. dykes of iK-RMiatite. The inin.Mal at these spots is a contaft-niefa-
inorj.hic product, due t.. the action of intrusive acid dvkes upi.n the limestone

I

fM.I

Wilsilllil)-.

This mineral was first ol.served l.y Dr. W ilson, ot Perth, (hit. prol.aMvm a pyroxenite dyke. It. colour varies fn.n. white to a iK-autifid. i)each-l,loo.n
pitik, and. as far as tlic writer is aware, the mineral has onlv U'en met with
in a more or less mas.sive form, without .lefinite crvstal outlines. In char-
acter and appearance wil.sonite resemi.les an altercNl scap(.lite, ami it is very
prol)al)le that it really is an alteration pro<luct of this mineral. Sterry Hunt
however, di.s.-ented from this view and considered it to \<o altered gieseckite
From the writer's own observations it ap|K'ai-s that phiRioclase fre.,uentlv
alters to scapohte. and that the latter mineral then un.lergoes a further
change to wil.sonite. Xo specimens showing all three stages were found but
the three minerals were on .-cveral ..ccasions ob.-erved at one and the .same
mme. Wilsonite is mainly identifiable by means of its conspicuous pink
colour, ami the pa.-sage of scapohie to wil.sonite is onlv to be remarked by
the gra.lual change of shade of the mineral. No analvsis of wil.sonite is
available, but it may 1«^ m.ted that T.-chermak. Hauer, Xaumann-Zirkel
("hai)man.andothei-sregar.l the mineral as an altere.l sca|M.lite. whilst Dana
crmsi.lers it to Ik- altere.l pinite. A notable localitv for wilsonite is lot M
of the Coi-e of Tempkt.m. (^ue.. where it occurs in large quantities, at the
Hriggs mine, generally in large, irregular mas.ses.surroun<le<lbvsnuill, crushed.
and very black mica, end)ed<le<l in granular apatite. It was also observed
»n lange III, lot 2, of East Portland; range VI, lot 2(i, of Wakefield bothm the Province of QuelK-c; ami conces.sion VIII, lot 2. of \orth Huree«
Ont. ''

•

Ziirun.

The writer did not succeed in obtaining s|)ecimens of this mineral at any
of the mines visite.l, but it is rejx.rted t.. occur in pvroxenites at various
localities, am.mg.st them U-ing range XH. lots 12aml"21. range XIII, lots
21 and 2."}, of the township of Templeton, (^ue.

Harrington' records the occurrence of large crvstals (up to I.V in
length) from the above district. The habit is usuallv" prismatic a c.nnmon
combination being >: P.P. ;} p, :{P;{, while the simple combination of prism

' I,(X'. cit. p. 29.
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an.l pyniiiiid /. IM*. \* also found. Distorted individdiils mo not in-

fii'<moiit. Tlu'colour laiiRPs from hyucinth to cherry-rpd. hniwn, mid greyish.

The crystals are very Inittle and full of (laws, and often contain inclusions of

either apatite, calcite, or mica. Tliey usually occur emiK>d.led in apatite,

caicite, pyroxene, mi.-a.or orthodaso, and in the firsi case the aputile is

gi'neraiiy of the " sugar" variety.
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CHAPTER IV.

COMMKKCIAL VAKy^. PRKPAKATIOX. AND PHYSICAL PKOPKIITIKS

«»F MH'A.

The nsitivf.-* nf liuliu iiml ntlicr countries wlioic iiiini is IkuiiiI wciv

uccustiiiiKMl to roRaiil ilu' miiipnil iiH ondowod with tlu- most cxtnioiiliniiiy

proiKTtics. Its dissimilarity to any otlicr known minoral substance, and

the peculiar moilo of occurreiK'e, liave Kiven rise to the most |)ecuiiar iileas

concerninR its orijjin. Hindu writers ii"!'<!ined tlie crystals to Ik- the remains

of liiihtninii (laslies. from which sparks had emanated and t)ecome pre.serv<-l

in the ground. Kven now, the miners in the Indian mica districts rejjard

the "iMMiks" as allied to a sort of fundus growth, a In-lief which is fostered

l)y the discovery of surface crystals in ground eroded t>y the heavy rains.

Quantities of the mineral have, from lh«' earliest times. Iweti employed for

medicimil purposes, ami even the most deadly diseases were supposed lo yield

to its healinjj powers.

A <iuantity of clear. iar}!;c-si/.ed slieets of muscovite, and some lifjlit-

coloured phloRopite. is still consumed in the stove industry, it l>ein<: used to

form the fronts of oil and other stoves. .Sheet mica is further uset! in spec-

tacles, i)hono<:rapli and firamophone diaphrajims. fuse pluiis. and electric

light glolies. Large sheets are also used, in-tead of glass, in workshops where

glass would speedily Iw liroken. The jirincipal use of mica at the pre-eiit

day, however, is in the mamifacture of dynamo-electric machinery. The

enormous increase ui the <iuantity of such machinery maniifactured during

recent years has led to the ex])loitation of mica deposits in all parts of the

w.irld. Many of the larger lirms own and operate their own mines, hesid<>-i

buying up (|uantities of mica produced by private operators. .Ml attempts

to produce artificially a substance which will com!)ine the insulating and

incombustible properties of mica have so far failed, and the mineral .seems

likely to hold its place as an essential imrt of electrical machinery. The

substance which has. \i\> to the pre-ent, shown itrelf the most dangerous rival

of mica for use in electrical machinery is a product obtauu'd from sejiarated

milk, and known under various mimes, one of which is syrolit. .\ company

has been formed to manufacture this substance on a commercial scale; but

it yet remains to l)e |)roved that the artificial product can succe-^sfully sup|)lant

the natural mineral.

Tiie ever-increasing output (!f electrical ai)plianccs calls for a propor-

tionate increase in the supply oi mica, and this has been partly met by the

mamifacture of micanite. This discovery enables large riuantities of what

WU.S hitherto discarded as wasre and vahieh"-s mica to be built up into an

ar.ide which is found to perte:'tly answer the purpose which formerly
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(Irnmtidi'fl tlic utili/.atirm of liujjc ami i'X|M'iisiv»' shfot^, with thi* aililitiitnal

HilvatitaKC "Vov the iiatiinil niiiiontl tliat it call Ik' iiidiiIiUmI and plafioil iiitu

any !«lm|io nr form il('!<irc'<l.

(ircat care is iicrossary in tho mining of mica tn aviiiii ilrilliiiK tlinni^li

the «'rystal.>i iir shatti'rinR tlif>ni liy heavy rliar)si's of powiicr. Thi- niiricral

thrown down l>y liiasting undernors a prclitninary haiid-wirtinj; in i-ilii. The

soloctcd niatciial it liifii taken to tlie colihiiiK-slied, wiieiv the (•i\\>liils are

split and roiijtlily eleane I of valueless mineral. Thenee, the plates are sent

to the trimming-'*''"!'. ^^''"''•' tliey nnderjio a further deatiinK and splittinu,

and from liere only niarketalile and high grade sheets are allowed to emergi-.

Many mines |H>sses . their own trinimiiic-shops. «ituated on the pn)perty. and

ship only hinh-jiradt' mineral. On the other hand, at a Inrjje numlM-r of

mines, the mica is only roughly colilied. and is ship|H'd in that .-late to the

trimming shops, which are often situated many miles away. .Many o|MM'alors

do not possess trimming estahlishments of their own. Imt send the mineral

in the rough to middlemen, who dress it for market. The sheets which pro-

ceed from the trimming-shops, or ''culling-sheils" as they are also termed,

arc what an> known ns " thumli-trimmed," and represent the marketable

product of the mines. The proportion of thumh-trimmed mineral to the

run-of-mine brought to the cohliing-sheds ranges usually froiri :{ |K"r cent

to 10 per cent—the latter U>ing excei'dindy high; the average is around

5|)er cent, and a mine yielding a higher [M-n-entage than fiiis is an unusually

rich producer.

l)v means of a hammer and also sonieiimes of a("( buig IS carried

.stout knife. The rough crystals from the mine are dumi>ed into hu^c bins,

whence they are taken us re(|uired and piled upon the cobbing l)enches. The

latter are simply long tidiles, at which sit the cobl)ers, who clean away all

the waste mineral and throw the cleaned -heets into lH)xes, which are then

sent to the culling-sheds. The o|H'rators emi)loyed in the culling-sheds are

u.sually girls, the work l)ping comparatively light.

The sheets, which are sometimes several inche-< in thickness, are first

broken, by means of a hammer, into |)lates some }" tliick. The edges of these

plates are then hammered, in order to loosen the lamina- and soften the

ndes for tiie insertion of the splitting-knife. This is a double-edged i iiple-

nient with a V-point. and .some 3* long. Tin sheets are split into thick-

nesses of about i',', and their edges trimmed off, so that only clean plate.-!,

perfect to the edges, remain. .Ml plates containing foreign mineral sul)stance,

such as calcitc, apatite, etc., lietween their lamina-, are discarded, anil only

sheets wh.'ch will split readily into fine layers are retained. The i)rodu<'t

from the culling-sheds is marketal)le mica, and can now lie handled l>y tiie

dealers, or shipped direct to the thin-splitting sh.ops of the manufacturers of

mica-boarid.

Thin-splitiing, or the separation of lamina; having an api>ro.\imate :liin-

ness of .,;,„ lo trfoo of an inch, is effected i)rineipally by harnl. A nuiui)er
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nf i|«'virp^< tiricl |ir<ii«'"<'^ Imvo Iwi'ii piitciid-il in ii'i'i-nf yi'iir!* In «iii.|ili.iit liaiul

IiiIhiiii-. thcM' ciimpriMiiiit iiiciIioiIh l.y \vliir)i ii lluiil |, iiiailc t.i i iiIim- iH-fwii-ii

tin- sluft:*, H'lmr.itioii liy ^\i|H'i-iiir aillii-i<iii, iiii-clianical i*|ifiltifit' l»y moaiiK
<if kiiivc!*, ami vaii'Hi- hIIkt iiiftliufls. A list ami ilrscriptiun nf uU |. . i,«'<

will )-<• fciiiiKl under i1m> licinlintt nf patcnii'il priiic«M's fur trcatiiisr miia.

In Mpiti' «>f the .fTnrls maiic to iiit iimIucc incclmnical -plitliiiu, liainl

wparafiKii is still pfactiscil in the majority uf tai'turii's, ami scfiiis I., ht- im.ic

sati-faitiiry, a mon* unif.irm prodiii'l U-iim nlitaiiicil tiian is possililc l.v means
nf inachincs.

The tliin-splittin|f simps rcprcsciii the last desf imiii.in nf the mineral
Ix'fiire it is njade up into inica-Umril. ami only the smaller -i/es, ineasnrinK
I" ;(" and under, are sent here TIk i inpluyi' in these shops are almost
entirely uirU. and their work consists in splittiim the prodm-t of the ciiliinK-

sheds into htie layers of ahout ()-(MH" in (Miif_'" in thickness, TJ,,, repivseiits

the extreme limit which can I"' pra.i !rall> attained ]>y mlinary mi-uis. and
is the thickness of the mica iamimi ic.|uired l.y the iriakci- of tuica-l'.ard.

As remarked, only small-si,{ed sheds aic sent to the thin-splitiiML; -hops.

The larirernrades, that is. plates measnriim over I" <:{", are setit either I . the
triaimfactiirers direit. or to middienien. who trim and si/.e the shii'ts into

n 'tanjriilar pieces ,,f the .|iMicnsi,,ns specified l>y the coMsniners. These ai,-

then placeil in p;ickajres of a certain miml>er of sheets nr of a certain weifjlit,

ami can Ik- employed v\iiliout fnither preparation in the particular inachitiery

for which they are intended. he various tnanufaeturers refpiire ad sort- ,•(

si/ces, and are particular that the shipnu-nls furnished tia m contain uniform
prudes, tluit is. tlnit .all the sheets in a package are of the .-ame iidcnir ami
<|U!ility.

A certain amount of larjre-sizeil mica is still consnme.l in the stove
industry atid for lamp chiimieys. etc., hut the variety nsu:iJ> eniploved for

these pnrpos«'s is the white mica, or nm.scovite. whi(di has ess tetiileney to
lairii or N-cuine '; ITy,' li(>sides U'itiji imnc transparent. .Most of the tnica

used for the above purposes is derived frmn India or the I'nited States, the
ramidiaii imiscoviie pioduciion Uunfi at the present time praitically tiil.

The tools ri(|uired in the preparation of mica are of the simplest and
most in-ilimiry kind. .V hammer, spliitinji-knives. seissors, ami a guillotine-

machine are about all the implements iu'c«'ssary to render the oinduct of the
mine nnirketahl!'. Coiisiderahle care is, of cotir.se, re(|uiird to ensure
nui\imiim-si/.ed sheets Leiij: obtained, and the girls soon become skilled in

extracting the largest anuiunt of merchantable mica possible fnnn the rough
sheets, .\lau,v of tin- trimming shops employ a very large number of girls.

The Cenera! Kleclric {'ompauy. in IO(L». had as nniny as ;{()() hands at work
m their shops at Ottawa, the greatest n.imlier of which were engaged in

trimming the output of the various mines owned by the Company. The
average prodiictioti of thumh-triimned mica per head per day of teti hours is

about 10 to f.") pounds of medium-si/.ed sheets. The average wage earned by
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triiMiiiiiiK (tifl" i* frmn <>•'» ti> 7') roril^ [kt 'lii'iii. 'I'lif triiniiu'il ^liM'f^ nf«'

U!*uiill\ parki'il into liiirn-l." Iinli'^njj cacli -tmii' 2'*t I" IMHI ihiiuhI", iiml "liipiN-il

to CIlll-llltllT*.

A ii-t 111' tli«' iiiiiri' iiii|H>rtaiil (iimlii'aB "lin|is ainl fiirlnric- uill Ih' I'kiiIi.I

oil |mi;c« :{'_'7-:i:wi

I'm- iliiti-^plitliiiK, the uiii!" line ii tliiii-Mailcil kiiifr tn «|>lit tin- -Ih-*'!",

wliirli arc lii«l of :ill triiiiiiii'il ^trniiilii nl'iiic kiic vAuv ami lln-ti nililM-il nii a

|>HM'<> I if .«ii'iil|>:i|p4M' 111 liiKM'ii till' lit Ml ilia' all" I liK'ililatc llicii -•|(»ratiiiii, atui a

.•killi'il worli-i call piiidiH'c. mi an axcriito'. iilmiit .') |m)1|I1i|."| nf I" -' cni'lc,

111- 10 |Miiiiiil.s ,.f r '^;r uniilf, !•<• • ilay lit' niiii- limirs. 'I'Ih' -\>tfiii ail"|'ifil ii*

U-' ill\ pii'cf-wiiik. ami the a\''raa<- priri- pai'l i^ almut l"> I'l-iit-* |ht puimi

of >plit mira pi'oilii.'i'il.

Till' iiivcnlioii of I'ii-a-lMiaiil.or mii aiiitf a« it i-* al-o irniif.l, iia-i n'iiiU'i'i''l

pos^ililc the ulili/.atinii t i:i<'at i|iiaiitiri('i of wlinl wii^ pn-vinisly rciranlt'il

a^i \voitlil('»' luiiii nil. \lliion>rli the ilfiiiiiiiil for tlii' iarucr-'i/.cil sliri'i-

MilTi'i'i'il 111! iliiiiiiiiitiiiii the i«rirt'olitaiii<'il for ilii.i cliis- of mira ri'inaimiiir as

hiljlia^cvcr a lariii' anion Ml f -iiiall->i/.i'il >liri't- is now liamlh'il liv llif traili'.

I'ornicrly, anytliinit nmlcr L'" -T was n'li'jiati'il to ili(> (lumps, ami many

|K'rsoiis Ikivc rcali/.cil nin-iilcralilc sums l>y I'spjoiliri'.; liir waste heap- of >,|i|

mica ami phiii-pluito pii)p«M ' i«-s. Tin- tctidfiicy to iivoiil ;iny nniu'ct'ssiiry

wa.'ti- of the niincnil is fiirilicr cM'triiiiitii'il in the tr<'!it nicni .if scrap-niica in

(rrimlinji mills, etc , ami the ulili/a'ioii of tlic proilmt for a laicc varii-ty of

purposes.

' ami I" ""i" are now saleal'ie. ami a• Irailes of mica mea^urinji I"

ilcinanil I'm- I'M! I" < 1" sheets is -prinjiim; np. The mica latnina-, split inio

-thoiisanilth iiart of all inch. are ceiiieiiteil dy means
1 hicknesses III a Mill, or one

shellac, anil pressi-d into sheets as ilicil in till' following pa<]

Tlie MiicH faetories. that i-.the iiianls wiiicli are cncerneil with tin

ireparatioii of tlu> rouuh miner:.! as it comes from I le iiiine. i leal with two

listiii't classes of mica. vi/... .scrap i ica am

I heiiiselves iiiav lie iliviileil into two ila»>e'

I sheet mica. Tlie factories

til' -e which ileal solely willl

I hnmli-liiinmeil mica, aid those which treat ali j;ra 1.- .f tl le mineral, in-

cluiliiii; the roujjli wa-ii from the culliiiir of the sheet

^

Tl le hilter cla-- arc ii Mali"' ow neil ami operateil li\ the various mine-

to! Mier jienerally Im'IoM!; to imleiM-mlent jiarties

who Imy up the trimn.i.l mineral troiii the small mine-owners ami manu-

facture it into various marketalile articles, niica-l)oar(l. etc. The nio>t

owners themselves, win

ecoiioinical iiicIIhh! isoli\ioush fortl le mine-owner iiiiihimself to ope mIc his own

i'tory iml to manufacture proilucts from the output of hi> own mine or

liUlli s. :iii( I this is the usual inocedure with the laraer operator:-

10 foUowiiif; notes on the prepa atioii of mica in the factories of the

'iiiod States are eoliipiled fioin an ai tide l.v Mr. H. 1'. I'itts. in the Miner:

Industry for 1!)U7, page 717. et seq; —
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"The iiiicii enters the factory over a two-mesh screen, which removes

all dirt and i)ieces too small to !« handled. Screenings are sold for poultry

grit and roofing material. I^iliour on the mica passing over this screen is per-

formed hy hoys, girls, or women, and consists of separating the sheet from

the scrap and removing any adhering rock from both. The scrap is run

down a chute to a l>in, ready for the grinder or pulverizer.

"Sheet -l/ica.—Sheet mica is separated int) different clas^^es, according to

its various uses. The to!)ls in tlii< dep.irtment c :)nsist of a thin-bladeil knife

(the blaile of hardwood), an ordinary hammer, and a rasp fastened to the

bench, on which tiie edge of the she3t is rubh-d in order to spread the

laniinie.

" Mica-washers and discs arc made by a power punching i)ress fitted with

a compound die, cutting outside and centre hole at one operation. The

washers and discs vary from l" to 2" diameter, and the centre holes in the

washers from J' to 1". These are chiefly u.-ed in electric lig' t sockets, spark-

ing plugs, and for insulators on motors and switchboards. Sparking plugs

for gasoline motors are made by pressing about 2" of small washers tightly

together and smoothing the eilges by means of a lathe. Many washers

are built up with a comi)osition of shellac to any desired tliickness, and then

have the advantage of not Ijeing inclined to split readily. The test jjieces of

sheet mica are used for guards on rheostats ansl fuse Iwxes, and for stove anil

oven windows, automobile .shields, etc.

'•Mica Plnlc or Micunite.^—Thxn pieces and irregular films are split to

about O-OOo" in thickne.ss and are then placed on a .steam tal)le and painted

over with a preparation of shellac. Other layers are added and painted,

until a plate is formed of the desired thickness, usually from ,>it" to 3".

This plate is then submitted to hydraulic pressure varying from 100 to 200

tons. The press plates are heated by steam, to keep the mica plate warm

throughout the operation. After being ilry-baked in an oven or kiln, the

plate is run through sand-pajoer rolls or millers. These rolls are adjustable,

and giind the plates to a uniform thickness. The size of the mica plates

ranges from :JG" square downwards. These large surfaces are then cut up

into pieces of the desired dimensiims by means of hand-saws, or if small,

by (lies or punching presses.

"The material is weighed l)efore cutting, and charged to the consumer at

so much per pound plus the labour charge for cutting. Commutator rings

are another form of built-up mica. They are made in steam-heated moulds,

pressure being applied by means of a threailed rod and burr. The sides of the

ring are Ijevelled by the tapering of the mould.

•F/cxi6/c S/!ef/.s.—Mica cloth, mica pai)er, and flexible sheets are made

by using a different adhesive, and are very pliable when warmed. Very thin

'The trade-name "micanite" \va.s first applied to niiea-board by its inventors

and patentees, the Miea Insulator Company, of Seheneotady, N.V. The name, l)emg

patented, eannot properly Ik- employed by other firm.s, though products identical in char-

acter are made by many manufacturers.
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sheets of mica are iaiil mi clotli or oiled paper, and treated the same as hiiiit

up phites, only left much tliinner. Itlieostat, stove, and fuse-Mock mica is

cut l)y liaiiil on p iwer-sliears, and small sizes hy a die on a powei' press.

"Ground Mini.—Tlie pulverizing department of a factory often handles

the waste material if many mines and trimTiiiiiK-shops. There ar(> three

practical ways of jtulveri/.inf; mica, viz.. (1) disintejiration l)y heating. (2)

abrasion with miil-stones <u' metal huhrs. anil ('{) l)akinj5 at intense lieiit.

followed hy pulveri/ing hy a hlast of steam. The principle' of the ilisiiitc-

grators u.scd is l)roa<lly as follows, though many styles and molificatioii-:

>xist. .V metal cylinder. line<l with corrugated cast steel, contains a revolving

shaft to which are attached melal heaters. This shaft rotates at a high rate

of s|)eed, generally from 2.()l)(l to ;i,()lM) revolutions i)er minute. The mica

enter^ the<\vlinilei eitherfrom the side or front, and is hroken up and reduced

to a powiler, which either falls through a screen at the l)ottom or is di'awn

out hy an exhaust hlower running at a s])eed producing sufficient current to

lift only such flakes as are of the desii-ed mesh. These are depositeil in a

tatik collector, which releases the air and retains the mica. Care must l>e

taken in feeding these machines, as the pieces are very irregular in size and

expand greatly after entering, often causing the cylimler to choke. Miil-

stones are not nmch in u.<e at the i)resent time, inasmuch as the; require

water to wash out the material, making it difficult to ilry. Baking and

steam-hlast ])ulverizing, heing a new process, has not U'cn tried extensively.

The i)roduct treated hy this proce.ss has a silvery hue. and is very imich softer

than that i)roduced hy the other methods. The mineral prohahly Ix'i'omes

hydrated to a certain extent during the operation.

"The mica leaves the pulverizer in a very mixed state, from S-mesh to

the finest powder, and it is iiecess.-iry to separate this mixture into more uni-

form grades. The various grades are named from tiie size of the screen

through which the mica pa.sses, namely, S. 10, 24, 40. tiO, SO, 120, 100. and

200 mesh. To ohtain these different grades, numerous screening and holting

proce.s.ses are employei'. The most i>ractical)le ot these are the vibrating

screens. Frames containing the different meshes are placed one al)ove the

other, with belt n\mm conveyeis between, and set at an angle of from I.") to

30 degrees. The product is distributed ove the toji of the first screen by

means of a spiral conveyer. That which ])asses over the first, or coarsest

screen, returns to the jnilverizer for further reduction, the throughs falling

to the apron conveyer, which carries t':em to the next .screen. The second

.screen sei)arates all the finer grades and allows the first or coar.-;est grade

to pass fn m the bottom into a hop])er. The finer grades contimic until

the last screen is reached, each screen taking out the next coarser grade.

The screens are vibrated i)y means of eccentrics and spring bumpers. .V

shaking box containing all the screens, one above the other, is another metiio i

of separation in use. The screens are made on frames, and laiil in the box

with blank frames l)etween. The box is susi)ended horizontally by four
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spring rods at tlio corners. A sliort. projoctina; sliuft. fitted into a socket on »

horizontal, iK-it-driven eccentric, gives the hox ulmiit a -i" swing. .Mica

travels over the screon with tiie motion of the liox, going down one side and

back the other. Aliout i ounces of locust seeds are used on each screen to

keep the meshes clear, and to weight the mica as it travels i)ack and forth.

The mica passes through a coarse screen at the end. aii<l the seeds contimie

round again. Tlieendol' the Ixix is arranged with l)lank and o|)en spaces,

allowing tlie grades se|)arated to pass into a spout, and the fines to f;dl on the

next screen.

"Separation l)y means of air currents and of gravity has heen tried, hut

does not app.'ar to have met with success. Tiie graded m'^-a is packed in

sacks or barrels."

The International Mica Oompany.of (iananoi|ue. Ont., formerly produced

considerable (juantities of ground mica, but the works have been closed down

for some years. The grinding process at tiie above factory is descril>ed as

follows in Mr. Cirkel's report: -

"The mica is first roughly screened and tlien cleaned before entering the

grinder, which is a sheet -iron cylinder 1) feet long !>}• 30" in diameter, punched

in rows and set at an incline of IJ" in its length. .Vs the machine slowly

revolves, loose ])ieces of steel, enclosed in the cylinder, pulverize the mica

until fine enougii to droj) through the holes which are ,'," iinliameter. It is

then sized and graded in trommels, from flakes down to the finest powder,

the finest screens being of silk. The plant is operated by water i)ower on

the (iananoque river."

Owing to the fact that mica possesses such perfect basal cleavage, and

that the lainina> are smooth and tough, grinding is not such an easy matter

as might be imagined from the softness of the mineral, ard the ])rocess of

disintegration is e.ssentially one of tearing and battering rather than of mere

crushing.

The greater numl)er of plants engaged in the production of ground mica

are situated in the I'nited States, where large ijuantities of wliite-mica waste

are produced annually at the mines and trimming shops, and utilized in the

manufacture of mica-powder.

The following description of the grinding i)rocess employed at a large

factory at Denver, Colorado, is taken fnmi liulletin 1, Vol. VII, IIK)!), of the

Imperial Institute:—

"The mica comes to the factory in carloails just as it is taken from ,he

mine. It is fed by lK)ys into two machines which cut it into fragments about

half-an-inch square. By a system of pneumatic tul)es the mica so cut is

delivered to the atomizing machines, which grind it into ])owder. Each

machine consists of two steel shafts. 3 feet long, with a series of spirally

arranged lieaters of gun-metal, which revolve in a close case. These machines

make from 5,000 to 7,000 revolutions per minute. The fingers on one shaft

run between the fingers on the other, so that when the material is passed
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through the |moiimiitic tulK'-" fioin the fwiliriR machine to tlie iitciiiiizprn

at a veldcity <if lo.OOO feet a iiiiiiute, tlie work of atoiiii;:inj; is instantaneous.

"The mica, now reduced to minute ])arti(des. continues its course at the

Hume velocity through anotlierset of ])neumatic tulK>s to tlie sizing l)ins. Here,

the current is so retarded l)y a special mechanism that it causes tiie material

to settle, according to its finene-^s, in the various compart nieiits, of which

there tire si>;. Compartments containing the graded mi<-a powder rest upon

hoppers or l)ins immeiliately over the mixing pan-. Into the latter the

several grades of mica powder are drawn and, liv means ot mei-hanieal

mixers with wliicii tiie pans are provided, treated witii the proper percentage

of oils and other ingreilicnts,

"Directly over tiie hoppers are located the oil tank-, which supply the

mixers hy a l)i|)e running down the outside of the hopper, at the end of

which is a faucet.

"At (mc end of the hins is the 'dust arrester,' a cylindrical machine

4 feet in diameter and 10 feet high. .\ny of the material too light and fine

to settle is ih'iven into this machine hy air currents, and is drawn off as

needed. It is claimed for this cimcern th.it it can pulverize ahout .") tons in

u day of 10 hours, and that it turns out an excellent luhricant."

A .somewhat different process is employed at a grinding mill in Mitchell

county, North Carolina, the main features of which are as follow':

—

"Both steam and water ])ower. or a coml)ination of the two when the

water supply is insuificient, are employed. The mica is first shaken thor-

oughly in rocker washing tuhs, hy which the dirt is removed. The grinding

is accomplished hy soft-wood heaters, through which large spikes are driven

with the ends projecting on all sides. The.se lioaters have an elliptical cross

section, and are from ;J0" to '.W in diameter and from 0" to 10" thick. They

revolve horizontally in large wooden tuhs. and are so arranged that they can

slip up and down vertically with their shaft when they become clogged in

any ])ositi(m hy an excess of mica. The tuh is of suituhlc size for the l)eater

t>i revolve in. and is from ;}()" to :U>" high. The scrap mica is placed in the

tuh, with water, and the Ijcater set in motion. As the latter revolves, the

steel spikes heat and tear the mica. It recj'ures ahout \2 hours to grind a

charge, which often l)ecomes steaming hot towards the end of the operation.

Water is added as needed. Irom the griniling tuhs the mica, now in the

form of a mush, is washed into settling vats, where, after S to 12 hours, the

water is decanted. The mica mush is then spread on doth-covereil drying

tables, beneath the surface of which heat is su|)|)lied by steam piiHJs or in

other ways. .Vfter S to 10 hours the mass has become dry. and is removed

the table.s on the cloth, in the form of cake'* or lumi)s. The latter are

i;i...-ihed and l^eaten apart in disintegrators or pulverizers, and the ground

material is sized off in hopijers or .screens by l)olting through silk sizing mesh.

' Mineral Resources of the United States, 1900; publication of the U.S. (ieol. Survey.

1!^,
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A cliariic consists of from MK) to .")(MI pMiiiilsof s('ia|), accord in j{ to tli(>si/.(>

of the jii'i'i'lt'i'- I'i'oiii tlircc-foiirtlis to iniir-tiftlis of tliis is rctiiriii'ii to tlic

griiidci- from the sizitij; scicciis as ovci'-si;!('. ami is !;;'oim(l with the next cliarjic

The lu-atcfs arc run at from L'.")(( to ;j()(( revolutions per mimitc. At one mill

it was said tliat a larjtcr pcrccntajic of IliO mcsli jjrouiid mica was ohtaiiXMl

than of any one of the other sizes ;e|>arated that is, 10, (iO, SO, nr 100

niesli, the sizes couunoiily separated at tlie mills. Different sizes, down to

"i)ran mica", can lie separated whenever ordered."

The prices ipioted in the Hiiiietin mentioned are Sl."( to S7."> pei short

toll for the <;round jiroduct, according; to c|Uaiit.v. and ^10 to SI.') for scmp.

The waste product of tiie trimmiiij: shops is prefericil to tiie scrap olitained

directly from the mines. Iieinsr of ;>realei- purity tiian the latter.

In view of the enormous (|uantities of s<'rap mica produced l>y the

Indian trimming shops, it is remarkaliie that little elTort >eems to have lieeii

niaile in that country to utiii/.e this material for th<' immufacture of ground

mica. Attention is drawn to this waste cf scrap mi<-a in Imlia in tiie aliove

Hulletin, and the reas<iii assigned for it is pai'tly ij;noraiice on the part of

the owners vi the value (^f j:rouiid mica, and partly to the fact that metiiods

of grindiiifi are kept ^ecl•et hv the firms -ilready engaged in the manufacture

of pulveiized mineral. If suitahie niacliinei'v could lie procured, there is

small doulit tiia* the Indian mine-owners would find the utilization of their

scrap mica a source of considerahle revenue.

I'sis ofdniiintl Mini.— Pulverized mica is used for a variety of purpose^,

one of the oido.-t and chiefest of which is to imiiart a lustre to wall-pai)er.

Only the finer guides (KJO to 200 mesh) are employed for this |)urpose. while

tlie mica used as an adulterant of ruhher, in jiaints, oils, and axle grease, is

similarly very finei.v ground. The coarser grades are chiefly used for iiipe-

coveriiigs, in.-uiating coinjioiiiids, and, mixed with certain non-llammahle

cement, sucii as agar-agar, for fireproof coverings. More recently, large

(luantities have lieeii used on patent roofing materials, in order to prevent

the surface sticking when rolled up, and as a pritective covering. The

coarsest grades are used for this purpose. .Mica, heing a non-conductor of

electricity, is now u.-ed with hard ruhher for tt lephone receivers and the

like: while, mixed with shellac or similar substance it finds employment in

insulators for wires carrying high-potential currents. As a luhricant, pul-

verized mica is much in demand. Being to a large extent frictioiiless, and

even tlie fine>t urailes having capillary attraction, the flakes hold the oil or

grease to the liearings. In addition, the flakes a<lhere to Imtli parts of the

lioarings and receive a large amount if the wrar. Mixed with a heavy oil,

mica will pre.erve the ruhher packing of boiler manholes.

I'^xjieriments with |)owder((l mica for use in fireproof paints are heing

made, and sonic very good paints have been produced. Mica flakes,

.sprinkled on the fa(es of ornamental tiles before firing, add a very bright

finish. There are many minor uses for this material. l>ut, at present, the

producer looks to the above-mentioned for his chief market.
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TliOKnminl iiniiliict fciclics frniii S2(H()«;{() per t..ii,ncci.nliii); tn fiiicii(-'>

till •rap iMicM call Ix' \<:h\ fill' atxiiit S.") p<',' tnii. 'I"iic-i«' liiriiif- an-

fdf aiiilwM'-iiiica. Wliitc-iiiica fciclics nitlici' liijilici' pvicc-i. nmniii}; rmrii S:i(i

til StCi |M"r tciii. till- H) anil '-'(Ml nielli respectively. Scrap wliite-iiiica cii>ts

uliiiilt Ss per toll. Tlie al">ve prices are fnr the pniilnct at tlie factors.

Tl le use (if ji 'III mil mica fur iiiniiiils was paten teil (i. II. Hralioiik.

Taimtiiti. Mass.. in l'.«)l. In tin istrnctinn of tlie iiiinilils. mie part nf

fiiiely-jiruunil iiiineral is i..i\eil tit a thin ji;;i»te with water ami aililcil to three

parts iif plaster of Paris. When tliiiripujrhly inorporateil. the mi\tiire is

pattern of the iiiniii.l de-ireil. and ilrieil at a temperature of J."(F-:{()(P

r., for from Id to \2 liouiv. The temperature is then raisci I to l.OdIP I', for

2 to ;i hour-, anil the iiioiiuiils arc then slowiv cool'-il. Such iiiouMs are

i| to he particuiariy ailajiteil for sniail. sharp ca-tinsis, or for article- o

re-uits.uiiil the i

Till

.\ rilin<r to latest advice from .Messrs.

klio experimenteil with jri'ouiid mica in

ijio. the advantafjcs claimed were not liorne out hy

lea of employins mica for such purjiose has heeu ahaiidoiied.

idvantaiies of i:i'<>und mica as an ahsorheiit of nitro-'ilyceriiie in

larfje surface Imt little thickiuv

Heed and Maitoii, of Taunton. .Mas

moiiids some ten vear.-

le manufacture nl certain mica-powileis has lieen recofiui/ed tlie iiiial

duct lieinsi to a certain e\ tent eia-tic. and not s<i likely to explode fr

iccidental concussion as dynaiuite. while possessiiifi all the e-.sential iiiialities

)f the latter. Powdered mica is al.so U -ed to .-^lUiie extent in calico printiiii;.

In Canada, the larfrest mica-sirindinir factory is that at Papineaiiviile,

1 liy .Messrs. O'Mrien and I'owier. and -iiindiiiK is also carrieil on

Dominion Mica Works, of Ottawa, and hy the Cuiiada
ownei(inc.

to a small extiMit Nv the

Mica Manufacturiii}: Company, of Iliili. (Jue,

Scrap Mica.

The use of scrap-mica for coveriiii: steam pipes, lioilers. etc., was first

introduced l>y Mr. II. C. Micheil. of Toronto, in IM»l. and a company was

formed, with the title of the .Mica Moiler Coveriiif; Company. I.'d.. to manu-

facture covering material liaviii<r mica as its hasis. The tests of the covering

produced jrave most satisfactory r(>sults. and an aiimialiy incroasiiifr outjiut

was recorded for some years. Later, the headquarters of the Company were

removed to Montreal: hut in spite of the admitted superiority ot the material

over other iiisulatiiis; mediums, the demand seems to have become Knidually

le-s, and the firm eventually closed their factory. The Canadian Pa.-ific rail-

way conducted tests of the material supplied hy the ahove Company, in 1N!»."),

and the results ajipear to have In-eii most sati.sfactoiy. Hoilins; water wa.s

introduced into an iron tank covered with a 1\" mica cover, and at the end

of the .-eventh hour the tem|)erature of the water was found to he IM^

The method of manufacture of the coverins was -is follows: blocks and

fr'igments of sera]) mica were fir.-t passed through a s(
'

i : of corrugating roils.



which l.„.^,.,„.,| th«. hiumw. tho.. m'lv finally -i-parat...! fr-.n. oa.-l. „th.-r l.y
air cnrn-nts, iiIKt wliirh lh.< nh.-cts w ;,Bain put thn.iiKJ, a pr.ir.ws whirl,
iM.rni^'at...| them mi.kIv. Thoy wwWnu laid U'tuwri liuhf Kalvaniz...! win-
n.'ttiiitr, ,„a,l<" int.. wa.ls „( a -iiitaMc thickn.'ss. and .titrluMl with wire .m u
H|HMMal ina.-hin... The (loxil.jp wcl, „f nii.'a was .•.v.-r..,! with canvas stillcnrd
at the Lack with inill-l«.anl, and nmndcd hit., the dcsiml sha|><'. The c.vcr-
in«. when finished, was lasi..,M'd .,n tl,«. pip,. l,y finnly lacin« tlHM.d«..s tH^roth,.,-

An avcM-acf of ,,n,. ton scrap nn'ca por diem wj.s nscd. c.,siinK S.", p,.,' ton
"' ''"" '"'" '•""'"*« factory, or .S7..-)() .iclivcrcd in Toronto. |{oth and.cr-
and whil.-inica were fnipl.pyc.l. hut tli.. foriucr was preferred owin;; t,. its
greater llexil.ility. The Company soM S|(),0(mi worth of covering in |,V)7 ami
used 1 10 tons of mica.'

The superior insulatiii}; properti<'s of mica lioiler-laj:-:in« are due not .s,,

much to the non-c.mductive properties po>ses.se.| l.y the mica as t., the
pio.>ence of mimerous air-spaces in the interstices of the lajijiinj;. It has heen
fntunl that, sui)p„sinK KM) to repre.-ent the loss l.v condcmsirtion i>i a hare
steam pipe, the loss in the sam." pipe covered with a mica j.-.cket e.|uais oidy
12, that is, a savinj; of ss |M.r cent is ellected.

Sheet Mica.

If mica is to Iw em|,Ioye.| hetween the c.pper sesjineuts of dvnaino-
oloctric machinery, it is es.sential that a .soft variety .,f the mineral lie used,
in .,rder to ensnre that the copper and mica wear down evenlv. If hard
l.rittle kinds are n..e,!, the uneven wear of the two substances temls to impaii'
the efficiency of the machine. .\s a jreiieral rule, hifjh-itrade, Indian white-
mica is preferred for u.se in connnutators. its .softness .-ausing even wear on
l>oth mica an.l copper, while its purity and uniformity of (|ualitv make it

iH'st to he relied upon. Amher-mica is also used extensivelv for" the same
purpo-se, es|)ecially in Canada, heing softer even than the in.lian product
but inferior to it, hy reason, not of its slight iion content (Ontario mica ranges
around O-o percent of iron o.xides), hut of the greater diflictdtv in the ins|^.c-
tion for gro.s.-cr impurities along the cleavage planes, and also of its les.ser
resi.stance to heat. Amher-nu'ca. and electrical mica generaliv, shouhl po.s.-e.ss

a degree of lle.xihility which wiil allow of a plate (l-Oi" thick" lK>ing hent to a
curvature of about :{" diameter without cracking. In addition, the mineral
must be suKMith, free from cracks, and mu.st split readily. Dark, sp..tted
mica, and that known as "smoky " mica, are not suitable for electrical
pur[)oses. Another important consideration is that the mineral shall with-
stand high tcmi>eratures without crumbling or burning.

The adapt alulity of mica as an insulating me.lium f(M- u.se in dvnaiiio-
electrir machiner.v, notably in the form of plates hetwoen the c(,pi)er segments
"^ ' """ti'tors, is es.<entially dependent uj-on its dielectric strength, that is.

'Sec Ann. Hep. ()nt. Hur. Mines. V, ISO.V

-«i.



313

its powor to r«>sir<t Mrvnn ciuiscil hy iiiiluctioii lu'inss it. us niPiisiiinl !>> tlii'

(liffcrrncc «>f pntoiitial nocrs.-aiy t.. I.rrak tlm.iiKli it
i '^M-iipiivi' .li^rliarai'.

This wsistiiin power is l>y no iiiraiis constant anil vaiii ally in the .litTcrcnt

varieties of mica, ami even in micas of the same ty|M- Idit from cliiTorcnt

localities. Stfttiess ami resilience are also two desired (|ualilics in electrical

mica, and samples of mineral wliicli comhiiie these two properties with hiuli

dielectric strength are naturally the most sc.u;;ht alter l.y mamilacnirers.

Tests of various samples of mica from the principal deposits of the world have

U'eii carried out l>y .Messrs. K. and W. 11. Wilson and T. Mitchell, and the

re>ulls of their experiments have liecii pul)lished.' The followini; accounts

of the invest ijjat ions condiicti-cl are taken from the puMication meulioiied.

The results of further tests upon mica, carru-d out l>y the < lernian < i<'oloi.'ii al

Survey, will l>e found on pasjes Hi to .V).

THi: DIKI.W Title STIIi:.N(iTl! OK (JlItTAIN .si>lViMi:.\:< or MICA.

By Ernest Wilson and W. H. Wilson,

"The iiiethoil of K-t was to place each sheet het ween two circular hroii/e

electrode.-, each 1" diameter and ,',," thi(dv. and to raise the ditVerence of

potential lietween them, l)y aid of an allernaie-curreiit transformer, until the

.specimen broke down. The fre(|U( 11CV was .).). an 1 the 1'. I), was laiM .1

by increasing the exciting current of the alternate-current <iener.itor. Kadi

test was completed as rapidly as pos.sible. but in the case ot the micas havinj!

the higher dieleetric .strength (for example, some of the Heiisial micas) there

was slight local heating, <lueto the electric discharge at the edge ol' the discs

con.seiiuent ui)on the increased density of the electric force produced there

l)y the presence of the mica In s. iises. as iiuiiiv as eight or nine spt

mens of one kind of mica were broken down.

"The P. 1). in volts ])er centimetre of the thickness was jilotteil in terms

of tlie thickness, and a mean curve <lrawn through the |)oints. From these

eur'-!s the figures given in the accompaiiviui; table have been obtaineil.

!es oidy have wt figures obtained from sheets about 1 mm. thi(dv.

to be of nuich larger size to render the tests pos.sible. The.-e

.(., 'le Xos. 14, 1."), and 3, placing them in the order of their dielectric

and, as these micas are most in use for electrical imrpo.ses. the

I'urves are plotted in the accompanying di:igrani. The inference is that at

iibout 1 mm. thickness the total dielectric .strength of mica l)etw(H'n 1" <li.scs

)ecomes aiiproximately proportional to its thickne-s. The ruby micas arc

largely used for condensers. The aml)er (Canadian) and green (Madras)

micas are largely employed fm- insulation purposes generally

•It is noteworthv that tlio-c^e mica,s which have the highest dielectric

strength when thin are not necessai ilv the iK'st when thicker layers are

'•'The Kli'ctriciaii, " Vol. I,IV, p. U.Vi.



311

X... (it

S|)ci'i- l>."-i'ri|>tiiiii lUiil pliii'i' wlicri' ruiiiiil

s
<•

III

II

12

l.»

I I

I.-.

Il>

17

Miiilmx. Iiriiwri. •|>iiitcil

liriTii. ,\

»
('

>liiiii('(l ,

niliv. iiMicli .ttiiiii'il

CriTii, ill ir. H
(
I)

IV'iiKill, spotli'il .

ruliy. tiiiii'li -tiiiiiiil

while
yillow
riiliv, cli'iir .

(aiiiKla. ahiUr
Soillli Aliiclica. >|h(IIimI

riiliv, I'Ic'ar

Maxliiiiiiii volto ill Id".

ri'i|iiirfil In iMiiii'tiin-.

I'liirkiii'"- HI niiliiiiii'ln"

.

01 J II :i I

1

1 •t

12 iht)

1

1

1

1

:i

i>

•1

11 r.-i

II
12
in

ii;.

II IM
ii<i.'i

1 II

It 27

1 4 12 i»it."i

1 1 12 II <NI
• >

1

II

1

1 :f

nil
1 1

ll>
II 2

J 1

1

1:1

1 1

1 1

0' 1

II tl

II •! 0-72
1 .1 II OS II .'i

1

2 1

ii'ii

II
II'

1

(I'l

U

(
*

——
—

j

'< 1

—1—'

—

'.

—
) i

....

1
1

1
1

i

.g i\l
1

—-r 1

1

1—

,

1—
t

—

1

1

t
-"- —(

—

.-—*

—

1 ;

ii*2 \
1

1

1 (-— ,

—1

—

1
i

^ \ ,

1

1 n 1

^

—f-1--

k-

!
1

, 1
i

^^^ 4|V feSA—
I

(!
1

1

r^ ^:*-S 1

1

II'

,4

'oi'rtt

--
- 1 -

,

^
I

—
J

X
•^

luoy Mi-H^^^^'"'r; •'"

5 "^v^ ^4^ ^on iSJon Amb«r J^;dr-^-+—
~"

=^4:±2?G[«n'spoit,-dWo j

1
:'23 4 5 <5 7' 8 9 IQ

Thichnessin Cenfimefres for Air, and in I0~ 'mm. for Mica.

I'lR. <>2 —Dmsram showing the diclpotric strpnetli of certain inira



ni:.

ciiiipawl. Tin- time taken ti. I.rcak ilc.wii m.wi i.f llii- -liect- vafinl linin

\ iiiiiiiitc ti> I iiiiiuili'. liiit ill the fa!*«' "f llif I'll'V mira. when I iini iliii'k.

it." tcm|>('iiiHiri' wiiiilil have U'on mUvi\ unfairly liiijli. on arcomit nS cxct—ivf

^parkiiiir. if we laul l.iiiki-n it .l.iwn with I' .liM-.. A Mnnt [.nint. Iiaviim an

an.ulc "f L'.'Mli'tt.i'ci nil a rc"l !" iliainetcr. \va.« ii-imI iii-tca'l <if m f llie

circi'lar cliTtiiMlc-. In all c,i mit caM-i the (•irciiiai' elfi'ti'dilc- wni' iim-i|.

anil ill nit caM- \va- llie tcinpriatiire nu.rf lliaii mif ("iiiil U'ar l>y |>lai'in«

the liaiiii "M tla- -|K'ciiiicii

"III nnlor tiip't a riiiii|)aii»iin Ix'twi-cn the iliclri-trir ^tifnutlmf air ami

tlicio lilira^, we "Ihav t wo ilntleil rurvi-i ill t lie i|ia)£iam. 'I'lii' ill'lrr ciiie jiive-

the -treliKth nf air In'tween the ilif^es whi.-h were M>ei| with tli.- ti>i.a- The

lower one cive;- thi -treiiL'tl w'k n ol.e of the .ji'i'.- wa- ie|ilaeei| l..\ t'ne

liniiit point Ur-eii lor iMeakiliii liowli s|ieeiliieii No. 11 wlieii it wa* I mm.

thii'k. Tlie ilitTert-ni'i' U'tween the •Iren-ith of air of a (jiveti tiiiekiie*-' in the

two ca-es harilly jiistitie-^ ii- in |.lottin)i the point uKtaiiieil with r.| erimeii No.

I \. when it wa> I mm. thiik, on the same i-iirve with tiioM' ulitaineil wlien it

wa" tliiii The streiiKth of this miea iH-tweeii tiie I" liin's woiiiil prol.alily liave

Ik-cii "ircatei tlian O-T'-' X HI" volt" |M'r centinietre. hut the shed was not larue

enoucii to lii-eak liown with .sutlicieiit ra|>iilily to keep ijown its teniperat'ire.

We chose iliscs for the te-ts.as they more nearly represent encineeriiii; praet ire;

luit . with Mat mica sheets ol moiler.ite si/e. a ilillicnlty is naturaily encoimtereil

l.y tiie (litVereiit coiiiliictivities for electric How in the insulator ami the

surroiniiliii); air, proiliicinj; electric ilischarjie ihroimh the air.

"It must not Ik- iiiferreil. from the al>i>ve experiment-, tint the .v/"r//('

ilielectric streii<rth of an insulator is a varial'le ilepemlent upon iss thickiie-'-'.

The 1". I). rei|i:iieil to puncture a uiveii s|wcinien. when surroiiinleil liy air. is

a function of the sliajK'. relative size, ilistaiice apart, ami the nature of the

electroiles. The foliowiiiii experiment i- intere«linji in this connexion.

Suppose two sheets of riil.y mica (No. ID.each (t-dT mm. thick, he place.l

ide i)V siile Itetween two ciicular I'lectroiles. each I" ilianietei it will

Ix' fimml that the I'. 1). reouireil to puncture these sheets in a fiiven time is

sheet s I (f I he .same kiiiilof mica. each (••(•'» iiiiii. thick, have
less than when twoslu

placed lietweeii them a she. i of tinfoil of larger area than the electroiles

the total distance U'tween he electrodes heins; the .sail

exaiiiinatioii of thr-

couiits for thi.--.

rush diicharjie the jjreater area o

.\n

f the tinfoil

the (lis Tl lis 1

Mt reiluce-i the density of the electric force at tlieeilfreof

sed density at pnhits along the edfie of the discs supstest-i

that the .slots in which hijili-tensiou coils are eniUvlded should In- rounded

off at the ends, or s|)ecial shields used there to iclieve it. In sp'cial case- an

intermediate sheet niifiht prove iK'iieficial.

"
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Till' li.ll..\vinB i- M li-t of the Miiioii- |>i I'-i- ,'iikI iih-iIi.hI' "I tKMiitiit

niii-a,r.>rii^ii-<- in .".•.•! riciil itixl .'IIut iipi-limw.-. wliirli l.avr U-cn i.ut.ni.'.i

U'twi'i'M liHHI iinil l'HI», i?> Ciinii.lii. ttn> rniH'.! Sinirs. mihI r.vr.o Htiiiiiii

Scvi'Piil «f iIk' <li'vi«-c-. .•iiui.ii'fiitcl Imvr U-fii |.!iH'iitf.l in all llir MUhiiifv

III -pill', llnWfV.T, ..f irt^'llH'.! Cllull. to illtl'.Hll|rC IIIITlmllilill iikiImhI- nf

H|ililtiiiu mini iiiul otlirrwi't' lirnliim i !»• iiiin.-nil in "nli'i- lu ri-iidfr it -iiital'l.'

for .-|H'.'i!il piiipuM-, III.' m-.':it.T iH.rii il' ili<- rnira ii-rd in ilir Ini.k i- -till

prcpiiri'il fiiiiii'ly l-y liaml, a- .if-cnlx'.l in il'.' piiTcdiip^ paur-

r\N\l>l\\ I'Vir.NTS.

Caiia.liaii I'atnit NC. TIttl'.t. I<,H)I, It.'lai."' •• a pn.r.-- dcvi-.Ml !,v

M, W. ili-ai.l aial It. A. Snyarr. ..f l'itt.lmr«li, I'a., >r llir n-paraiioii -f tl..'

Imiiina- «i mica .-n-tal.-. Tin- ni.-tli."l i-* t" lirat tin- -lin-l-. in :< luina.r and

tlHMi tr iniiiK'i-.' tii.-ni in water. Tin- licatinv', it i-' .lai I. .'xpaiah tlic

lamina', ami ilir-mllni n.uliiiK raiM-s tlir liquid t.. pi'iinrat.' U'txM'i'ii tlinn.

Til.' pr.M'.'s^. U'in« r.'|«'ati'd a niimU'r of tim.'^. r.-nli- linally in a ronipl.'t.'

wparatinii. .\n impiovcmi'iit is ..|T."t.'d if tlic ^ll.'.'ts, wli.'ii -till rliai'u.'d with

the li'iuid. all' im^sod Ulw.-cn n.lli'rs s,. as to raiLs.' tlir li-inid »o sprrad.

Tho rul.l)in)j action pio.iiiccil ''V lotatinu' llic i"ll<'i-' in opposite ilii 'ctioiis

eullsestlie lamina' to slip a. .a «'acli otlicr. and elTects a very line si|l.-

(livisioii.

Canadian Patent N... 7l!l'>ll. VMH. A proci-^s devised l.y l{. W. Heard

iiml li.A. Siivder...f I'ittslmr)jli. I'a., for llie l.nildii-z up ol mic -l.oard. The

method ad..p"''l '- '" "PP'.v " «•-•»'!>'« "f shellac to a suitaMe -urfa.'e (in thi>

process, the |M'riphei'v of a diuni). mica shei'ts Keini; then >piead over this,

iiml pressed on. The -h.-iiai' is applied l.y means of roliei-s revolvinu aL'amst

the drum, ami the mica Hakes are spread over the moi-tened -uiface l.y means

of anaircurirnt. KachJhickness of mica is transferred, as formi'd. to a -. ml

drum, who.-^e surfa.'e hears viel.linu'iy aL'aii.st the liist am! whose diameler is

prop.,rtioiial to the si/.e of -he sheet to he formed. The adhesi,,-. oi the n.-a

sheet tothelirstdnim may iK-destioyed l.y heat . or. l^'tter stii' • p,..vi.|i..ii

a cloth or paper foundation on which t.. huild up the plate. • re-ulliii!:

plate is renu.ved from the drum l.y cuttinc throuijli it ..:....:; a 1 .> parallel to

the lonv: axis <if the latter.

Cana.lian Patent \o. 7.Vm;s, P.xr.'.-Helates f, ^imihir pn.ce-s h.r

soparatiuK the lamina- of mica cry.-tals as .|e-. ril«'.l iui.'<-. (an. Patent ri'.tp.t,

ItHll. namely, to heat the mica in a furnace ...id then t .
piun-e it into water.

The patentee is \V. (". Kent, of Kinn-toii.

Canadian Patent No. IP.M ••"•'), 1!HM». ~ A mica-split tilifl machine, devise.l

In C, A. (iuertin, ..f Ottawa, ami havinsj as its ol.ject liie spiittiiiir -.f sheets

from u crystal in a ropilar manner, the sheets to he all of e.^ial thinness. The

main i)rincii.les of the invention are as follow: a w leii surf;. -e (a) has a

circular openinj..; cut in it of (Uiie 2 feet diameter. In this (.[.eninR is set on a



:{|s

vo,lH-al axis (1.) a rov„lving .•ircular .lis,. (,), slightly sn.ail.T than the „,,onin.r
I US.I.S.. ,s known as tho knifodis,., an.l is provide,! with spea,-sl,apr,l kniv,-,:
(.1) let into ,fs surfa,-,.. Th,. points of the knivo. -.vv s,.f i„ the diroi-tion of

/ fy..>

rig. (>:<. -Mien ^plittiiiff niiicliiiii.—(lucTtiii.

rpv,.Iuti..n, and ,.an l.o raise.l ,„ lowei.vl. a,T,.nlins to the tl.i,-kness of t' .

n.i-a splittings iT,,wiiv,l. Ahovo the rovolvins surface. an,l ,.n tlie oircum-
feren,-e of a ,Mivle des.-rii.e.l l,y the knives in rev,.lution. is situate.l the
niajtazme (e) containing the roughly trinime.l mica-sheets. This n.a.T.,;ine
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provided ut the lM)ttoin wkitli a slide, \vlii(di can l)e (dosed or withdrawn at

wi

wei

press

iinpinj;<

W fiile(
iil.toopeii or interrupt the supply of mica to the knivc

ight (f) is placed upon the upiH>r surface of the idates to ensure con <taiit

On the disc U-ing set ui mo

•s upon the lowest mica

tion, the point of the first knife

heet. splittiiis! otT a film of the tliickne;

determined hy the elevation (tf the
|

fil!

i>iut al>' tl le suiface of the dix'. Th:

Irons through a radial slit (g) lK>neatli the knife into a hoi)i)er or sin.ila.

if the next knife point splits otf another fun
receptacle (h). an<l the contact i

from the plate. The nun iher of knives is optional. an<l can h

proportionately to

from the approa(d) direction o

hold the lowest mica l)late >ecur(

the knife-])oint.

Canadian Patent

mica, invented

the diameter of the disc. The side of the nuigaziiie fartiiest

,f the knife is in contact with the disc, in order to

(>ly, and is recessed to allow the passage of

Xo. 127, 12S. litlO.—Device for the thin-splitting of

l)V F. l.ilienthal and (i. I.aner. of Cologne, (lermany. The

principle of the invention ci

sheet of mica, in suidi a manne

sts in attaching hoilies to the two faces of a

that the cohesion between the 1: and till

iaid Ixidies is greater

thi

than that existing between the individual mica layer.

Thus, bv moving the liodies aw•av from one another, the mica sheet is s|>'it

apart. The attachment oif the l>odies to the mica faces is effected by a<lhesiv(

materialor by suction.

Ik- determined

bodi apart.

The thickness of the resulting sheets can. it is claimed

eking the sheet at the re<iuired place, prior to moving the

When suction is employed to separate the lamiiuc. tl

princii)le adopted is to have a nuni

the.-e l)eing provided with circuni

Ikm of rolls in tact with one another,

fereiitial suction |)]aces co-operating m

pair.- at their points' f contact, ami revolving in opposite directions Tl

plates split l)y the first paii i)f rolls |)a-s to the second pair and pioceed

through the entire system, becoming thinner as they |)rogress

tion of the various thickne-se

Classifica-

t)ending tests,

the moi

te(

being

is effected by means of air currents or

The latter act on the princii)ie that, the thinner the sheet

re ea^ly they will l)en<l. and, in a curveil position,

.y .Miction applied to their surfaces, the adhesive pi

proportional to the radius of curvature.

[ire variously alTec-

ver of the suction

rXITKl) ST VTKrf I'.XTllNTS.

United States Patent Xo. 077.77.-.. l!t(»l.Mica-<!.iitting machine,

devised bv I de Kaiser and C. W. Hadfiel.l. The prhiciple ot the machine is

to hold ti,e block of mica upon a rotating table (a) by means of su.'tion

ictuatin" ui.onthe lower surface of th.- block through perforations (b) in the

table. Stati.marv knives (c) are placed upon supports (d) around the

rotating table, an.l as the mica blocks pass the knives, a device cuts otT the

HU.'tion current ami a thin Hake is sei.arate.l from the bottom ot the block,

which .-iides over the knife ami is again made to adhere by suction to the

table.
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1
Fig. 1

^'9- ^ b c

Fig. 2
l'i(j. (U. -Mica ;<plittinK iniicliidc. -HadHokl ilc Kjiiwr.

1 '
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Modifications of tlio aliove procpss proviilc for a stationary tailc ami

rovolvinff knifo: or for a l<nifo and tal)lo inovin<; coiuitcr and |)arall(>l to ono

anotlier; also for tin- icnioval of a film of mica fn>m tlic upiH-r surfacf ot the

Mock, instoal of from the lower.

United States Patent No. liitT.tiiKi, 1!H)2. -Machine for maUini: mica

hoard, invcnte.l hy H. V. Watson, of Valparaiso, In.l. The ohject of tiiis

somewhat involved machine is to supplant hand lal)oiir in the l.iiildins up of

mica-l)oard. The mica is automatically fed to a conveyer, and is either

sprayed with, or lias a|)plied to it l>y hand, an ailliesive medium, such a-^

shellac. The sheet is then passed JK-tween rollers aii'l delivered to a tahle.

where it is cut up into the desired si.es. The thin sheets are suhseciueiitly

coinju'essed into the desired tliicki':ss with the aid of .steam heat.

I'nited States Patents Nos. Ttil.MO aiul 7(il,MI. 1 DO I.—Met hod and

means, devised hy ('. W. JelTe.'sou, of Schenectady, .\.V.. for treating niica

flakes to render them tougher and in a coii.lition to he united without the

addition of any other material or suh.^tance. The ai>ove mijiht he taken to

indicate that mica Hakes were to he made to adhere to one another hy simple

cohesion, without the addition of any adhesive me.lium. This, li..\v(-ver,

is not the case The tou<ihenin>j suhstaiice it.-elf forms the unitin,-; me.lium.

Briefly, the ]>rocess consists in coating the surfaces of the mica Hakes with

shellac or similar adhesive material. The ap|)!ication of the sheilac to the

flakes can he made in one or two ways. In the fir.-t method descrihed, the

flakes are placed hy an operator ujioii a conveyer, which passes heneath a hin.

from wh.ich powdered shellac is allowed to iiass. The flakes then pass oyer

gas hurners, which heat and melt the shellac ui)on the mica —thus providing

it with an adhesive coating upon its upper surface. ,\fter iia-^sing from over

thchurner, the shellac coating cools ami dries, and the (lakes can then he

handled hy the scuters and removed from the conveyer.

The second method is to ajiply the adhesive in liquid form. In this case,

the solvent for the adhesive medium is re(iuired to possess the ))ro|H'rty of

evaporating with heat. The flakes pass, on a conveyer, heneath a jet which

.sprays them with shellac or similar suhstance. On passing over the gas

hurners, the solvent evai)orates, and the Hakes are then coated with a <lry

film of adhesive material, .Ml that is necessary to unite the mica flakes into

plate-form is, in the case of the mica prepared in the manner first descrihed,

to heat the flakes under imvs.sure: and., hi the second instance, to immerse

them in a solvent for the cement, and suhject them to pressure while wet,

suhsequently drying the resulting plate in an oven or kiln.

United States Patent No. 7n;5.4;5S, I'.to.-).— Relates to a macliin. for

cutting niicanite.or mica-hoard, invented hy i:. C. Kastenhuher. of Schenec-

tady, X.Y. The invention enahles irregular shapes to he cut from large

sheets of niicanite.

United States Patent Xo. .S32,4!)4, KKHl.—Relates to a ])rocess for 'flak-

ing' mica (that is, for separating the laminie of sheets and crystals of mica
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l)y meclmnical incaiis), irivpnto.l l>y H. ('. Miclipll. of Lmdoii. The mica slippts
arp first tlinn.uKliiy (Iripil in a kiln and tlipn pipvatril to a platform, from which
thpy fall down an inclined diiitp and pa.«s. hy gravity, i)Pt wopu a pair of rolls

fiirnislipd witii corrujiatcd surfaces which fit loosely into -iiip another. Tlip
mica plates, on passing throiijih these rolls, are sui)jected to a hending action,
wherehy the edges of the lamiiuc Ik'( e more or less loosened and separated
from each other. Any mind«'r of .-ets of rolls re<iuired may I>p pmployp.l,
according to the .luality of the mica. The loosened plates are then again
elevated and allowed to fail llatwi.se into the 'Making chaml)er." In this
chandKM-, tliepla.es arecaugiit hy a l.last of air, which com|)letes the separa-
tion of the lann'na'. The air current is provided l>y a rotary Mower, pro-
viding air at a pressure of alxiut half a (x.und to the s(|uare inch. The air
current carric-- the flaked mica into a chand)er jjrovided with liins. The
heavier, and oidy partly separated, sheets fall into the hnis nearest the
flaking chamher. while the lighter flakes are carried to the bins farthest away
from it.

United States Patent .\o. .s.W.tOI, l<»l)ti.— .\ process devised I)y H. C.
Levis, Friedenau, (lermany, for iMiiiding composite mica plate. The chief
feature of the invention consists of a carrier (a), upon which the thiniy-spiit
mica flakes (h) are placed in a heap. This carrier passes hackwai,; i and
forwards heneatii a .suction-funnel (c) clo.-^ed hy a perforated plate (d)
anrl c(miiected with an aspirating apparatus (e). In the one terminal posi-
tion of tiie carrier, in which the receptacle containing the mica flakes comes
under the .suction-funnel, a layer of mica flakes is aspii'ated against the per-
forated i)late. As soon, hmvever, as the receptacle has pa.ssed to its other
terminal position and the tunnel is shut off from the aspirati.m mechanism
and comiected with the outei- air, the layer of mica falls ui)on a support placed
upon the carrier. Over the layer is passed, either mechanically or hy hand,
a roller coated with cenipnt. On the retuin of the carrier, a .-econd laypi- of
mica flakes is deposited upon the fir.-t, and the l.uilding-ui) process g(")es on
until the re(iuisite thickness is attaitied.

I'nited States Patent \o. SI.-).4.-,0. 1!M)7.—A process invented hy P.
Dohler, of Munich, (iermany, to reduce mica to a fine powder. The main
point of the invention consists in heating tlie mica. The scrap mineral is

placed in a drum, where it is kei)t at a white heat for several hours. This
heating renr let's the mica op..(iue. .Vfter cooling, the mineral is cut into nar-
row strips and place(' in a do.sed chand)er into whicii steam is admitted.
It IS claimed that this heating and .steaming render the mica soft and pliable
and allow it to he more ea.-^ily ground or crushed in the ordinary type of mill.
As mi.'a is a soft niineral in its natural state, it is difficult to ajjpreciate the
nece.ssity of treating it in the al)ove manner in order to reducp it to powdpr.

Tnited States Patent Xo. ,S47,!)I(), 1!)07.—This patent relates to a pro-
cess for making mica-l)oard, and has for its object the saving of labour in the
operation. Thin-split mica is placed in a basket made of screen wire having





^
Fi€,.l

IL^

^-n
Fig.^

-f_Jkj^^ '^^S

Fig. 2

I'i);. 65.—Mica plate building machine—Levis.



u

rlMI

i I

|u



323

II iiioKh sufficiently "IK"!! to ixTinif tlip piinnujip of a lii|ui<l ceiiHMit, hut fiiip

onoujjli to pi-pvpnt the inicii from dropping out. The Imski't coiitiiiiiinK the

inicii flukes is then inmu'rs«>(l iiui ttinkcoiitaiiiinKro|ml viimish oislu'llucaii'l

the plates thoroughly coated with the cement. The inisket is then rcmoveil

from the tank anil elevated, to allow surplus lii|uid to run off. The scales are

then removed from the basket and arranijedon a wire .screen, without .sepaiat-

ing the individual flakes from oiie another. The next layer is placed ove.'

the spaces JK'tween the flakes of the first, and the screen is then tilted to iM-r-

mit light to shine through and reveal the weak places, which can thus lie

reinforced l>y the worker with additiomil flakes. The idea of using a basket

obviates the use of a brush to wet each imlividual flake and allows .several

pieces to 1k> used at once. The inventor claims a saving of labour of over

(M) per cent by this process.

I'niteil States Patent Xo. S!M),.")(M), 1!K)7.—Kdward ("ooper, of N'ewtoii,

Mass., has devised a machi-ie for folding sheets of mica for insulating covers,

more esiH>cially for the cores of electric meters and for the linings of com-

mutators. The vaiious jxiints of the machine are too involved to l)e des-

crilied in detail, Imt the main feature of the invention corisi-its of mechani-iiu

by which the blank is securely clam|H>d to a Imliler from which the ends

i)roject on two opposite sides. This holder is then moved downward U'tween

two folding-blocks, wliich are engaged by the projecting portions of the lilank

on eitlier side, thereliy liending the op))ositely projecting side of the blank

along the side lines where intended to Ik- folded. .Means are also provided

whereby the folding memliers ai-e successively moved inward, to first fol.l over

one side of the blank upon the former, and then to fold the other side of the

blank down upon the first folded flap.

I'nited States Patent Xo. NS">. (»3 1. li«)s.— Relates to a method of making

artificial mica, invented by 1. .J. .Machaiske, of .Niagara, N.V. Tlie inventor

claims that the ])roducts obtained by his process have all the valualile pro-

perties of the natural micas, with the additional advantages of lieiiig free

from iron-stained inclusions and other imperfections. The method ailopted

is to smelt a suitable charge in an electric furnace, avoi.ling reduction of the

constituents by contact with carbon. The charge may l)o varied to obtain

micas of different character and constitution. An electric furnace of the

induction ty|)e is used, the .seconilary lieing formed of a metal which is not

injurious to the product and. preferal)ly.of a metal entering into its composi-

tion. Approjn'iate metals for the purpose are ahiminium. magnesium, silicon,

or, in the case of iron-mica, iron. Instead of an induction furnace, any type of

electric furnace may lie used having electrodes of a meJal which is not in-

jurious to the product, silicon for preference. For the charge, all materials

entering into the composition of the product (with the exc ption of the caustic

alkalies) are smelted together, and to the molten ma.ss KOH or XaOH is

adtled and ..issolved. The mass is then discharged from the furnace and

permitted to cool in an atmosphere charged with moisture. The water
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pntpritiR info the cnnsf itution i>f thi* imitliift U dorivod fniiii tlu' alkali niPtiil

hydratr and tntiii the water va|><iur coiitaiiied in the atnin.iphi'rt'.

The rliarges employed l>y tiie imtentif' were as follows:—

I'\ani|'le 1. I.'i-.'i parts purr (?) hou sand.

12'(t " l>uuxife.

;{(l-.'i " liiirned niafinesia.

14 parts of 1(0 |K'r cent caiistir iMitiisli 'leiiiu adileij to the incited chafKe,

which was cooled in an atmosphere containing water vapour. A mica having

the followiiif; composition was produced:—

SiO, Al,<), MgO K,() l!,() Total

n-L' lO-S 2!»-l !»•'.) :.•- ltH).()

Thecurivnt employed was IMH) to ;i(MM(am|M'ivs, at ;jOlo (10 volts.

ICxample '2. Hi-o parts pure (?) white sand.

JO-0 " liauxite.

with the adilitioii of |(i.."> parts of !»a per cent c:iustic potash. The charge

Was melted in an electric furnace with silicon electrodes and cooled in a moist

atmosphere. Tlie mica ohtained possessed the followini; composition:

SiO, .M,(), K.O ll.O Total

».".-L' ;{s..-) l|.,s |..-, KNI-O

\o mention is made of the size of the cry.^tals olitaiiied and the process

hardly appears to he of commercial importance. It will l)e noted that Iwith

the aliove compositions arei|uite iiidikj- that of any known natural mica.

Vnite<l States Patent \o. NS.s.litr. lltOS.— .V niachine devised l.y K. C.

Shepherd, of Ottawa, for rai)idly i-uttinj: or trimminji the edsres „{ pieces nf

mica, and automatic;''' ,' removinj; the waste. The oliject of this ti'immer

is to avoid, as much as jwissihle, accidental contact with the knives, and an
accumulation of "-aste. The main ixirtioii of the niachine is enclosed in a

fan-caso (a), ami liie mica sheets ai^e subjected to the action of the rotary

knives (h) hy l)einK inserted thr,)ii>;li narrow slits (c) in the casing. Rapid
trimming is also a feature of thr device, which is o|)erated hy a l>elt or gearing.

The.-e machines have to .some extent supplanted the old-fashioned

guillotine-knife, and a numlier are in u.se in the various trimming-shops in

Ottawa. The following is a complete description of the machine:—
I'pon a hase plate .\. arc two standards x. preferably cast integrally

therewith, the tops of which are formed into Ix-arings x' having vertical

bolting lugs :;', cast solid therewith in one piece and afterwanls slotted and
'leld together by bolts x'.

The front of the base plate is formed with a vertical i)late .V, also pre-

ferably east integrally therewith and having its upper edge rabbeted on the

insiile to receive a knife bhuie H, he' ' position by screws or bolts IV.
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In iIh' iK'iiriiiKH i^ j.>iirniili><l u .Imfl C, .'iiminji a fuMt hihI I>>.>h4> piilly I)|)'.

iN'tMi-*'!! 'iiiil Ix-iiriiiKM, iwkI hiiviiiK iiioiiiitcii iit tlip i>tiil ii iliiu- K. Tin* iliMc

K l>ii-iM'iitj< II t!af I'mc. iiiul ix foriin'.| wifli a rim f, l.i art a.-< a IIv-wImi'I. A
wi.li' anil -.hallow Kr-M.vc ;i «'\tcn.U a<T«..-< it* fare, tlinMiuh tin- ••••ntri'.l.. f..rii(

a M-ar fnr a kriiff I.. UiltiMl inin it -liglitly .>ii tin" i.larit. «. ihai the ciiftinn
vilttv projcitM a littli', Ciiiniiiifiit with thi' cut t inn «•.!((«• i" a xlot I in tin* wcli
of thi' iliw.itf. li|M Ik.vi'1Ip.| <..> ax to In* flarins touanin the interior, and allowing
tin- wanti' riittinux to |>a.-< frii-ly. Tlu' intiri'.r of tlii> .|i-<- in (itti'.| with
vuiwx Iv, piojoilinK iK'vori.l the rim in wi.ltii an<l --liort t.iwanis thi> ci-ntrc.
to form a fan l.lowi-r for cji'ctiiiK tht> wa.-tr. The ..fationary knifr H ix ,-i't

on th«'MU|>|M.rt V witha.xliKhl U-vrl, --o tlmi tin- .iittingclgc pn.jcctx toward..
thiMlixc KalNiut li'vi'l with its (cut rt-.

Tlu' lUov !•: is foni|tlf'ti'ly Hurroun.lf.l l»y a cover a, formed in the mIikim-
of a fan cafing, with an intake .', near the luil> of the disc and a di-charKe
chute f Ix'low; ai i. at oneend.axlit c lieiiiKmade in it op|NiMte thecuttinjj
i-dne of the .xtationery knife, for tlie insertion of the mica plati-. It is made
wilier than the thickiu-ss of the disc-rim e calls for, the vane Ivevtendintt into
the wider part: the discharn"' f is formed in the latter pi>rt. It may Ik«

M'eure.1 to the stationary knife support (which, as shown, acts as part of the
cover) or • an.\- other i-onvenient stationary part.

The cover a. while forminK a protection ajrainst accidental contact with
the rotary knives, also forms pait of a device for r<'movini£ the waste, thus
preventing accumulation within the machine an<l keepinjj the atmosphere
<if the room in a more healthy condition.

United States Patent No. !tO|.|:{0, llMtS. .V machine for spliltin>{ mica.
invented l>y M. Walchner. Xew York. The oliject of the invention is to split

mica liloeks into films of sutlicient thimiess to lie u.-ed in the inanufactui-e
of mica-lxiard. The machine cousis's of a horizontal tahie. to which recipro-
cating motion is imparted; a spiittins knife, located on the said tal>ie. and
eapahle of Ixinn .iscilhited. and a clamp, or similar device, for holding the
Mock of mici in line with the axis of the knife. An air-hla.st removes the
sheets split off the t.lock. which is released for the piirpo.se. .Vny numlier
of knives may he employed, according to the size of the tahle. The nnVa-
l)l(K'ks are first roughly trimiiu'il, an<l then fixed in position with their ha.sal

planes parallel to the surface of the tahle. The backward and forward
motion of the tahle hriiijrs the Mocks con:4antly under the action of the
spiittiii - knife, alxive which is arranged a no/.zle to supply the air blast for
removal of the split-oiT film.

The drawback of this, and similar mechanical splitting machines, lies

in the fact that the filit's of mica produced are seldom of sufficient thinnes.-,

for the purijo.-es tor which they ai-e reipiired.

United States Patent \o. <,H)3,!H<), 1<»(),S.— A method of treating hard,

brittle miea. in order to render it flexible, devised by L »•. Heckman, of
Parnassus, I'a. This ruther extraordinary process coi:..i..,ts (•! immersing

I
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Hltrctx iif mica in iii<>lli>ri tiiftiil, pr(>f(>riilily iiliitiiiiiiiiiii. for ii |N>ri<H| uf uImiiI

nn hour. It ii* chiiiiK*)!. ii-* ii riMiilt <>f tliix iri'ittiiii'tit, tlmt i>< » Klici't^ nf

;,,' thickiir.'M Clin Ix- foldi'il lliit wiihniit hriMikinK. .\" cninniciit it iiiimIi*

ti|Nin tlip i«iilh<(>i|iii>iit siiitikliiliiy of thf mica for i>li>i'triciil ami other purfHiMw.

I'liitoil StuttM I'litctit No. )»;n,(».'»7, I'.li'HI. -A iimchitii' lii'vi-M'il for iimkiiiK

micii \AntP* mid flin like, hy K. I.. ICIwcll, of Ncuioii, Mii«?<. Tlic otijcct of

thin ili'vicc U to .Miipplatit liani lalMntr in tlic ciMMciitiiiK of iliin-MplitiiiiK't to

form miia-lMianl. Tlw main idea of the invention i* to medianically separate

the l.imina' from du.^t and other foreiitn I'lilftance. and to arraiixe them in

hiyer.t U|N)n an inclined lied. This li<>4l U then viltratiHJ, the motion <-aiiHinK

the lamina- to flide on to a carrier, which depo.-itj* them n|>on a moving lied.

wlien> xhellac cement in applied to the'ii, a thick, firm -iliet't Inmiik olitained

Hritifth Patent Xo. Kl.Ulil, 1!K»*>. .\ proce*.* of calcining mica under

proMKure, devined liy M. .Meirowsky, of Colcgne, (ierniany, in order to .-(often

the mineral for use iH'tw.Tii conimiitator seKmcntH. 'Die plates of mica are

pre.ssed U'tweeii t.vo suitalile plate.-" placed in a calcininji furnace.

Hritish Parent .N'o. I'J, '>"(). lidts, -Uelate-i to an improved |)roce<-i for

liroducitiK (tround mica from scrap. The inventot's plan is to grind the min-

eral, while saturated with r. li<|uid of aiiti-luliricatirij» characfei (preferalily a

solution of alum), in a mill of usual ty|K'. The alum solution is either rr--

inoved hy washinn, or allowed to eva|M>rat(- when the HikiI product is dried,

in order to further improve its iioii-llamnialile character.

In addition to the aliove device-i,a patent was secured, in l!i;i|,!iy .Mo-^es

Ju<lah, of Calcutta, for the employment of mica she«'ts in .-iun hats; also in

the roofs of carriages, etc. .\ further use, to which the puteiit applied, was

that <if employing mica to liuiid up cooling ivceplacles fur food, drinks, i-tc.

MICA THIMMIXd 1 .UTOllIIX

The principal mica-trimming factories are located in Ottawa and the

adjoining town of Hull, which are <'entrally situated lietwecri the (^ucIkm-

and Ontario mica fields and provide an adeijuate sujiply o! laliour. .\li:iut

it.") iKT cent I'f the employes in the factories are girls, the wor' Ix-ing light,

and the necessary skill readily ac<|uired. The majority of I .; mica-shops

are engaged in producing either thumh-tiimmed mmeral or thin-split ting-i,

which are then shipjied to the I'nited States or (iivat Uri'-.iin, to Ik' u.sed in

the numufacture of electrical appliaiu-es, etc. .V few if the larger factorie-i

Work up the mineral into mica-lioard. In addition to the hands ai-tually

employed in the factories, a large numlier of girls are engaged in splitting

mica in their own homes. The thumli-t rimmed mineral is supplied to them

liy weight, and the girls receive so much iier pound for the thin-split sheets,

the price paid ranging from H to 20 cents. The amount of l.iliour eni|)loyed

in the mica-trimming industry is subject, to very wide variations. \t certain

I)eriods, the factories are unaMe to olitain all the hands they retpiire, while

at others only a dojien cr so girls will lie kept on.
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Ottawa.

liliirkhniii Bros., JOJ, Cn inhloii Stmt. An avcraiiP iiunihor of 30 i;irl«

iirc omploycd in tliunih-triininin^ antl lliin-splittinji. Ttio .simps aro (•iipal)le

of acconnnodatin^ al)out l.")() hands. Xo niacliincrv is in uso. Tlio mica
consiiniod is dcrivod principally from the firm's own mines in Tompleton
township, (Jiio.

CiiiHiilii Mini W'liikx {Prilcliiiril, Dd-liii, (iiiil Iliill-intI), o.'f (IcDiyc Stint.

.\i)ont !.") iiands aic cmploycil solely in thuml>-f rimmiri};.

Dominion Mini Works (A*. Monloiiolil) , ,),;.( W'lllinnton Strirl. An
average stalT of ."i.'i fiivU arc cnfiaKed in trimminj; and thin-spliltinf;, huildinj;

niica-l)oard. prcpariiii; sheet mica for stove and lamp pnr|)osos, making
ll(>\il)le nn'ca-clotli, etc. No machinery, other than nn'ca-hoard ])ros,ses, is

used in the manufacture of the aliove. The scrap trom the trimmiiif; tables,

elc, is firound in a small knife-mill. <:ra<les of powder ran<;inj; from (i(t to 2(M(

mesh lieiny; produced.

/•,'»(/((/( .Miinstll ('oinjiiini/. .',1X1 W'lllinijlon Slrnl. .Mxput l{(t <;iris are

employed in the sliops of tiie aliove Company, and are cmiajJiecl soh'l\- in

trimminfrand ihin-splininjr. Shepheid tiimminjj;-maciiiiies (Canadian f'atent

.No. ,s,ss,|!»7) are in use. and also ti'ininiinj;-knives of the jrnillotine type, all

the:-e ma<'hin(>s lieiny: power-chiven. 'IMu're ;ire, in aildilioii. several stamp-
|>icsses for pimciiiii!; oul anjiie seirmcMls. The prepared mica is shipped to

the Company's facloiics in tlie tniled Stales, wheic it is worked up into

nn'ca-lioard anil litlinsrs for eleclrical a|>piiances.

Fillion. S. ().. .!.',.') Sjnirks .'slrnl. Mas a lew hands employed in tiim-

minj; and splittinj; mica, Imt is chiclly ermajied in handling; the output of

sniail iiiiiies, and also liidiau mica, for re-shipment.

Fit.rlioi. /•'., II «(//( / «//'/ liissinr Slmis. ,\ small numher (7 or s)

of f;iils are employed in lhumli-trimmiii<;.

l,(iiir( iiliilr .Mild ('iinipini)/ [Wisliniilioiisr ('oi)ipiinii) , Qiinn innl Itridfir

SIrnls. The Company employs, on an average, l-VI hands, chiefly j;irls, who
are employci in thin-splittiiif; and niakinj; inica-l)oard. The output of the

('om|)any's mines in lliill township, (^iie., is friimned in Mull, where some
L'O hands aie employ(>d in the shops on Main Street, and is thence sent to

the Ottawa factory to he workeil up, I'actoiies ar(\ in addition, estahlishcil

at .\ylnier, (Jiie., and Hockland ami Carleton Place, Out., the two former

heinj; etiKaged in produciiiR thin-splittings and mica-board, while the latter

produces thin-splittings only. The manutactm-ed product is mostly shipped

to the Company's works at Pittsburgh, Pa,

LouijhlioiDinih Mininij ('iniipiinij {(lent nil i'.Urtrir Conipiinii), Rorhistcr

mill .Mhrrt Strrfls.

This Companv o])erates a large factory, capable of employing some .'JOO

hands. An average staff of 'JOO girls ;ire engageil here in trimming and thin-

splitting the |)roduct of the Company's mines, and further factories are

located in Mawkesbury, IJuckingham, ami Mas.son. The latter employ an



I'LATi: XXXIV.

Cmitiiit ol' inmxi'tiit!' with svciiit<'. sliowiiii: wall of iiiira Icml witli crystals of pliloKopiti',

from lot i:!, coiici'ssion VI, tDWiisliip of North Hurm'ss, Out.
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Mlh^-

T
le

T Tl
Rook composeil of small spanjilo plilogor'

mine, lot 0, coiircssion X, township i

ly foliated stTUi'tun-.

(<li(rk) anil hluo apatite (liRht), (imlil Like
LouBhl>orouffh. Ont. The rock has a decideil-





I'i.ATi; XNWI.

Typical 11.0,1
• »:curr..n.c of phlocopit.' mica. Tl,.. .lark .oluunsl iiii.'a rrv.tals an-

plainlv socii srattciv,! tlmmali pink cal.-it.' and Miiall -paiinlc iiih-a. Martha iiiiiH',

lot \X. romTssioii \'l. township of North Hiirp'ss, Out.
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I'l.ATi: XXXVII.

Plate of iniisfovitc showing inclusions of iron oxiilcs :irrane<'cl panillil to the line- of the

IxTcussion fiuurc. \'ilIcn('UV(' mine, lot :{!. r.ingo I, township of Villcncuvi', (\\w.

Dnc-sixtcenth natural size.

,





I'lATi; WNVIII

I'lntc of imiscovitr sliiiwinu' inclusions ol iron oxides and e:nnr>.. VillrnciiV' mini-, lot :tl,

raUKc I. township ol Vill( nciivc, (Jiir. ( Ini-sixtccntli natnnil s.z.
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I'iK. 07 -.S'ctioii of inuscovitc crvstiil showiiiR tl:o symtiulrical (li^|i(witioti of tlir iiptii-

axiiil pliiiie, ixTciissioii tiuiin-, anil natural pressure finuri'.

I.X/Ur llnUnirl. 'Mini l)(,r,sihi'jhrlUi."i

(^<IH<im<•Il from Turpuiipuii<lla, Xellore district— iiaturtil size, i

27
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If' Hill II mill t'liirhr. (' iiiiiiiiiii'l" Ilinl'J

.\l...iit u .l"/..'n Imn.U arc .•ii.|.l...\ ••
' in tlu" niimmarliiiH- ..I' tr,ir„-l.oiinl,

\v:i-lins. tiilHv-, ctr. 'I'ln- wcik* arc a- vet .mlv in a |.rc|.aral.pr.\ -.tairc. mimI

it i^ |.n.|M.MM| to iiistaii larjjiT aii<l heavier marliiiiiM> .
The eiitiir ntpiil

of the liriii',-* mines is thiiinl.-triiiit I either at the mine- themselves ..r in

their vieinity, ami shipix-l iis Irimi ' mineral to Ottawa.

A urin'linir plant is als.. ..|H.rate.l l.y the al.-.ve lirm at |-..pineauvil!e,

(^iie. The mill was |>iit int.. ..|M'ratii.n late in I'.WHt, ami h U-en W(.rkin«

slea.lilv ever sinre. S.me :{.". tc H» hatiils are etiipluye.!. an<i the output

averaues alM.ilt tw.. tons of finished pro.lu.l iwr diem: r. per rent ,.f whirh

is '.MM) mesh, ami 7.". |M'r rent (HI HM sh. JVaetiraily I i ntire product ioii

is >hipiMM| to the I'nited State-i.

Il'.7,.s(.c .(• Co.. il', Stiiniil Sliril.

Ati averanestalT of .".0 jjirls are employed l".th in ihuml.-trimmiiik' and

thin-splittinu. The rieaned mineral is shipped to lioston. Mass., to U'

maiiut'aetured into miea-lioard. etc.

Hull.

Ciiiiiiihi Mill Miiiiiif'irliirlini C'iiiil>'iiiii. I.I1I..SI lliririr;i Stint.

This concern is of recent formation, and has aiMiuired the minei and

l.usine<s of several minor operators. The factory i> not yet fully e-iuipi^-d

and is mainiv enjiajied. at present, in handliiiL' dump mica. -Vu averaiie ..f

KM) hands are emplnved in trimminu and thin-splitting, ami a dry-grindin):

mill is in operati.m. This mill is of the hall-mill type, ami consists of a steel

cvlinder. into which the mi.'a is automatically fed. in place of halls, annular

pieces of steel are employed to crush the mica, whicii falls, when finely-

ground, through holes in the periphery of the cylinder. The powder i- then

eh-vated to a .series of sieves, which grade it into various linenesses. ranging

from (1(1 to --'(M) mesh. A wet-grinding mill al>o is in pioce.-s of installation,

and it is intended to ciuip the factory with the machim>ry necessary for the

manufacture of mica-l>oartl and other mica products.

Fhiiiii. //., KIS linmnj Stmt.

Aliout 20 girls are employed in trimming the pro(luct of liie luine-i oper-

ated l.y Mr. I-lynn. .\"o machinery is in use. and the mica is ail ship|.ed in

the thuml.-irimmeil ^taI(•.
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111 iiilditinii to tlio l'<>i'0};"i"fJ. .1 /'''"•''''• A'"i' lintx., of liritrk Slirrf. Kini/-

sltiii.Onl.. i'i;ii a iiiica-ti'iiiiiiiiiij;<''<talilisliiiiciil ,aii(l ciiipldy an avciajic iiunilwr

of ;J(I haiiils cliiolly ciiKajjf'l in culliiif;, tliiiiiil)-ti-iiiiiniiif!;. and tliin-

splittii'^ ..ii_,i '' tlic firm's iiiiiics. Waslicrs, riiij;-;. s(><;iiiciits, plu)is,

Ptc, an il iiKi'iiit' lurod. 'riicoiitput ol' tlic factory is sliippt'd iiriiicipally

to (ircat ..I llic I'liilcd States.

A luiinlKT of small ti-immiiisi-shups exist at various spots tlinuislioiit

the mica districts of ( )iitario and (ineliec.lmt are operated oidy intermittently,

1)V small mine owners and dealers.
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PART III.

ABSTUACT FROM THi: MININC lAWS OV Till: I'KOVINTR OF Ql-KBEC

ACT (»! isifj, .-..-.-, .Hi . i'P. •.Ml WITH AMKNDMKXTS.

Remarks licspe. 'in- Licciisfi- and Mining ('onci>ssions.

Al ICIIS ilS \vell as Mrilisli siilijccts may t'lijoy the liciicfils (if the |>i<'>('iit

nv (I I22V=

The MinistiM' of Mi ;raiils pMispccliiij; aii<l illinium licctisc-. nr simply

soils tlic land and miiiiii"; lights a|)|>iM-taiiiiiif: to the Crown.

With tlio cxci'iitioii of alienations u ndcr the aiitliorilv of pn-vious laws

these iijihts are i listril)iited ami sitnated as follow.-

Ist On lands conceded since the 21 July. Ixsd. in the townships and in

the territories no t vet conceded. ;h1 the mines iieloiijito the Ci'own (1 \2'.i).

•_'nd On lanils conceded helore the 2\ July. ISSd. in the townships, the

j;old and silver mines only remain the property of the Crown (I {'2'i and 1 12(1).

:M In the seigniories all the mines lielong to the Crown, with the ex-

ception of tlie seigniories where the mining rights have lieen conceded to

the seigni<irs at the same time as the surface rights.

'I'l le seigniories in wliK

ment are

h the ininiiig rights no longer lielong to the govern-

the following, with certain reservations, however (royalty), for the

first four: Meauport and Ueauprc in the county of (^ueliec. l.aiizon in the

countv of Levis: the Islaml of Orleans in the cminty of .Montmorency: \'er-

hob le !' irc.aiul Kiviereuii l,oup, in t he counthi It V of Tciiiiscouata : 'rerrehonne

in the countv of the same iianii am 1 la Petite .Nation, in the county of

Ottawa. Tl eigniories. with the exception ot lerrel le and La I'etite

Nation liordering respectively on the river .Ii <iis and the river Ottawa, front

on the river St. Lawrence.

On the I.aprairie Common, the mining rights liave lieen ei|ually re-

liiKluisl led to the suits li\' the a( I. .")1 .")•_' \ict., ch. lo

III the .S'igniory of Higaiid-N'aiidreuil. gold and silver

(7()/.<! onlv, lielong to tlie seigniors (coiice->ion title of ISHi.)

•(/ nlh rr iinriiiiis

Prospecting Licenses (I t.');{ and following) No prospecting licenses

shall !)e granted to the same person for iiioi'e than twenty-five square miles

altogether in uiisurveyed territories or thirty lots of KHt acres in surveyed

territories, within a riidiiis of one hundreil miles.

' ('imt;iiiii!i}; tin- :imi-iiiliiii'iils <it' M;iy 2'.t. ItHl'.l.

-Till' linicki'tcd fijjiircs rclcr to the luliclcs of the law.
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Till' fee fell' a jinisiMM'tinj; liconsc is S').0(l I'm- ciicli s(|iiiin' mile of iiiisiir-

vcvcil iiind: «.">.(M) fur a lot of KM) acres if the surveyed land still i)eli>n<;s to

the Crown, and S-_>.(M) for a lot on piivate lands, every are;i less than 100 acres

to count as 100 acies.

The prospect inj: license is valid for three n.oiiths and may l>e reneweil.

M thee\i)iration of the three moiitlis it lapses without further notice, and the

holder has no claim in connection with the \v<prk he may have done. He shall

make a rcpoit of his operations, statin;; mineral liiscoveries. or other results

obtained ( 1 hV>).

Whilst the prospecting license is in force, the holder has the exclusive

ri^ht to pur(dia.se whatever mine he may di.scover, under the conditions es-

tal>lisheil in articles 1 i:5(i, 1 1 1:{ and I loll. After exercising this ri^ht to the

extent of the 100 a<'res, the license sliall he void for the surplus territory there-

in designated ( I l-Vi).

When another person makes an application to purcha.se the same ter-

ritory or to take a miiMn.<: license, the holder of the pros|)ectiiiv: license must

luiy it or take the niinin.ir license him.self, or sive up his place at the expira-

tion of the ])rospectiii«: license.

Mining Licenses (14.">Sand follow!. .«) — Mininjc is prohibited without a

license. Such license may 1k' obtained on private lands or on i)ul>lic lands

(1 KiO). It is granted tor one year at a rental of Sl.ttO an acre and a fee of

XIO.OO. It cannot be granted for an area exceeding; 200 acres. It may be

reneweil at the end of the year (1 Kil).

.\])plications for a prospectiim anil mining license nuist be accompanied

by the price and fee abo\-e mentioned, and contain as accurate a (Uscription

as possible of the land re(|uireil: indicate the lots and ranges in the town-

ships and seigniories, and a special description, illustrated with a sketch if

necessary, in case of unsurveyed land.

Mining Concessions (U.{(i and following)—The ai)plication for mining

concessions must ai<o be accompanied by the price as indicate!.! under repealed

arti<'le 1 t H. .\s regards the description it should be accurate and be based on

a plan of survey (I i;{il, 1 44:{ ami 1 bVl).

Superior and Inferior Metals. S-e aitide 1 121, note 11.

Transfers (1112)—The mining coiu'es.sions, prospecting and mining

licenses may be transferred by the holder to a third person, i)roviiling a copy

of the deed of transfer is filed in the Department and the i>ayment of the fee

of .«!10.00.

I'lospecting licenses so transferred are renewable wholly or in |iart,

under ordimuy conditions, in the name of the assignee, if he does not already

hold a license covering an area of 2.") square miles or M) lots of 100 acres,

uccoiding to article 1 1">:5,

Agents.—The government has no agent authorized to grant licenses or

to concede any ininiTig rights (recorders). All business is transacted directly

with the l)e|>artment of Colonization, .Mines and lisheries, (Quebec.

f I



Remittances.— If inoiicy is loiTiittod hy clicciiios, they must Im> pa'aMo

at |>!ii- !it (Juelw'c.

SK(Tri()X IX.

MINKS.

l)i:CL.\I{ VK )!!V .\N1) IXTKUPHinATU i:.

"1421. Ill this sccticiii wliicli may Kc stylcil "tlic (iiicLci' MiiiiMsr Law."

as well as in all (U.Um-s in cnun.'il m- n'S"latimis pnimiilnatcii in viitm' thiTcuf.

tlio f.pllowiiifi cxpic-siuiis, unless tiic n.ntext ,>v Mii)jcct-matt(>r utluMwiM-

HMluires. sliall liavp llic followirif; moaninfrs:

—

I. The words '-td mine" and '•minii!-.'" mean aiiv nu'dc or method ol

worUins- whatsocvci'. whcicl.x- tin- soil or oarth. or any rock or stone may he

dist\irl>ed, remov<"d. carted, carried, wasiied. sifted, smelted, refine.!, crushed.

or otherwise dealt with, ior tiie purpose of olitaiiiiim any minerals:

_>. Tiie worils ••mines" and "minerals" mean and include all <|uarries ot

stone of whatever kind, and all stones or rocks. earth <u- soil, whether alluvial

or not. in which are found S"id. silver, copper, phospliate of lime, tisiie^tos, or

iiny mineral suhstance havirij: an apprecialile value;

:i. The words ••minin'r division " mean any tract of country erected into

a "miniiif; division" under this law:

4. The \v<M-ds ••puhlic ian<ls" or •• Crown Lands" mean all <'n.wn Lands

or Ordnance Lands tran>f'erre(l to the IVovince, Clergy lands or lands ..f the

Jesuits' Kstates, Crown Domain <ir S'i-rtiiory of Lauzon. which have not heen

alienate<l hy the Crown:

."). The words private lands" mean ail lands conceded or otherwl^e

alienated hy the ' )ther than miniiif; concessions or lands concedeil hv

the Crown as >uc. -h shall lie hereafter conceded:

(1. The wonls • e pers..n" mean anv person who possessed a lot of

land, as proprietor or u.-ufnictuary. upon which mines or minerals exist or are

supposed t<i exist

;

7. The wonls •minin.<: licen-e." mean a license srranted to any person,

firm or company to work a mine situ...ed on a designated territory, on payinj;

the rent fixed hy law;

S. The words miner's certificate." mean the authorization granted to

anv ])rospector to pros

ininiiifi riiihts helonsj to

lect for nunes generally on ail laiuls on

t' <'rown and to stake out claims;

which the

!t. Tl i(> word ••chiui.. mean s the land hetween the stakes surroun<lin«

a discovered mine;

l(t. The word ••licensee." means any person firm or (Munpaiiy that has

)i)tainpd a license under this .-ectioii; an< the words '• hold(v of muier

certificate." mean the
]

the norson that has ohtaitied such certificate
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11. Tlu! wonls "party wall or /x/xwk/i ," moan a l>ank uf earth or rock

left hetwfH'M two oxcavat ions;

12. The words " mill or iiiacliiiif license," mean a permit to use machinery

for the pmpo.-e of extracting or ])reparins minerals:

13. The wonls "licensed mill.s or machines" mean the mills or machines

so licensed for extractinii sold or silver from stone or (inartz; ami the wonU

"licensed mill or machine owner" the i)er.son to whom any such license has

Wen granted;

11. The words "su) rior metals" or "superior minerals," mean all

minerals, excej)! products of little value, and l.uildiiif: material, such as peat,

bog ores, ochres, day, marl, sand, gravel, minf;.l wa.e-s. and building stone

such as limestone, sandstone or granite, which, are called " inferior minerals;"

1."). The words "nuning concession" mean any tract of country sold for

the i>ur])ose of mining;

1(). The words "underground mining concession," mean any under-

ground mining jmiperty sold for the purpo.se of mining tinder this section;

17. The word "Minister" or "Commissioner" when used alone, means

the Minister of ("oloni/at ion. Mines and Fisheries;

IS. Measures or distances, made or comimted in virtue of this .section,

shall he according to Knglish measure."

J •2.—l'rivil<y(s of Minis and Rcxervr of Mininii liig}M.

"1422. -Miens, as well as British subjects, may enjoy the benefit of this

law. bv com|)lying with its provisions and submitting thereto. 13-41 V..

c. IJ. s. •_>. ami U. S. Q. 14'->->.

"1423. It has not l)e- ace the 24th .July. INSO, and it shall not in

future be necessary, in grants of land (not at the same time mining conces-

si(ms) bv the Crown by letter.s-jjatent or other title to the same effect, to

mention the reserve of the mining rights, which reserve is always deemed

to exist. 1 i:<l. VII. ch. 13. s. 1.

J 3.

—

Kxr('i)tioiiol I'nirixiotix

"1424. As rc.spec*s the Crown the nuning. rights so tacitly reserved

ronstitute a jn-operty under the .soil separate and independent from that of

the soil that is alM.ve it." 1 Kd. VII. ch. 13, s. I.

"1425. All mines belonging to the Crown under the law or titles of

eonce.ssion in the property under the soil, conceded before the 24th .Inly,

ISNO. in the townships. >vith tlie excei)tion of gold and silv .nuies. are

abamloned bv the Crown and belong exclusively to the owner of the surface,

provided the latter has not .liveste.l himself of his right of preemption

pieserve<l by the former provisions ot the law.
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When the (iwiifr ;.f the surface liiis .livostiMl liiinsclf of liis rifilit of pre

ciiiptioii. tlio iicrsoii iiciiuiriii^ suili i-i<rlit sliall have tlic fiisl and exclusive

privi!(>!re of iiiiiiiii« Imt only in the mines so al.amloned. unless he .'edines s(.

to .lo within a (lelav of six months on iK'injr duly put in .lefauit on hehalf of

the sui-face owner, after a discovery has heen made of any ore whatsoever m

workal)le(iuaiitities. "l Kd. VII. ch. 1:5. s. 1.

If while one of the mines so al)an<loned is JK-ing worked, gold or silver is

.liscovered in worUal.le (luantities. the proprietor working the same. may.

within three months after iK-ing |.ut in (h-fauh so to do l.y the Department,

ol.tain the grant thereof in preference to any other person, for the ordinary

jirice of superior metal." 7 Kd. VII. ch. IS.

"1431. lA-erv person, who has obtained or who may hereatter ol.tam.

1)V letters-patent, for the purp..se of mining for inferior metais. one or more

l,'.ts forming part of the iMil.lic lands of this Province, shall, if he or his legal

repre.sentative. discovers and wishes to work, or cause to he worked, any

mines of superior metals, pav to the Commissioner, over and al.ove tlie price

already pai.l for such mining land, a sufficient additional amount to make in.

the sum re(|uired l.v article 1 HI for the purchase of mining lands cont^i.imL'

superior metals: provi.led. always, that the sum already l)aid does not reach

the latter amount. t:M t V.. c. 12. s. 10. ami U. S. (J.. UM.

It shall, nevertheless, he lawful for the Minister to sell to another person

the mines of superior metals that may he found in the same lots, if the i.ro-

prietors of mines of inferior metals refuse to avail themselves of their right.

aftt [iving heen put in default to do so." 7 Kd. VII. ch. is.

J I.

—

lioi/dltil.

"1436. The Lieutenant-dovemor in Council may. if he thiiks ])roper.

and in accor.laiicc with tiie conditions and formalities which he may deem

a.lvisal.le claim, at anv time, the royalty <lue to the Crown ui.on any land

alreadv sohl. conceded or otherwise alienated l.y the Cn.wn ..r whi<-h may

he hereafter sold, hut .mlv five years after the date ..f such alienation.

Such n.valtv, unle.ss ..therwise .letermine.l l.y letter-patent or ..ther title

fn.m the Cr(.wn."is fixed l.y the I.ieutenant-( lovernor in Council, in accordance

with the report of the mining inspector, and taking as a basis the value, at the

mine, of the mineral extracted, after de.lucting the costs ..f the extracting,

and it must n<.t exceed three j.er cent of such value. 48-U \ .,
<•• 1-'. '<• '-i

and H. S. q., li:5.V

J r,.- Miniinj nma-ssioiis. Iheir form .(/«/ dimension.

"1436. Mining c<.ncessioiis shall comprise, in addition t.. the ordinary

allowance of five per cent for highways:
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(1) 111 iiiisiili(livi(l('(l tcrritidv, a rcctaiiitiilar area of imt iiinrc tliaii two

IiiiikIi'imI iiipi' less than lofty acres in sections aiijoininK or separatecl from eacli

oilier.

(2) In tin.nsiiips snr\eyeil ami suliiiix ided. ami in seiiriiiories, an area

one or two lots taken separately or forniini; a sinjrle parcel of land, as descrilwd

III the plans ot surveys, or the cadastral plans, as the case may he: each con-

cession not to exceed two hniidred ai'ics nor to contain portions of lots;

siiliject to till' powers conferred upon the l,ieiiteiiaiit-( ioveriior in Coiiiicil liy

article II H.

Small islands or islets, or lieacli, or deep water lots, and lesidiies of lots

parts of which have already lieeii appropriated for mining purposes, shall Iw

sold without warranty of their precise contents." 7 FA. \'1I, cli. is.

"1437. In uiisur\('ved territory, the jiriiicii'al outside lines of luininj;

concessions may he drawn in a northerly and southerly and easterly and

westerly direction."

"1438. When miiiiiif: coiice-^sions, in unsurv(yed territory, Uirder ui)on

lakes or rivers, they shall front on such lakes or rivers and lie subject, in all

ca--('s, to the pulilic rijjhts in uavijjal'li" an<l iloatahle waters.

Fuither, aloiij: such lakes m rivers, there is reserved a rijrht of way. one

half chain in 'neadth, which shall Ik mprised in the allowance of five per

cent, specified in aiti. le 1 |:{(i. 4:{-t I V., c. ll>, s. HO, and K. S. t^., 1 i:.s.

"1439. .Ml mininsr concessions, compiised in an unsurveyed territory,

sl-.all he surveyed hy a provincial lain! surveyor, actiiij: under the instructions

of the Department of Colonization. Mines ami l'"ishpries, and he (oiiiiecteil

with some known point in previous surveys, so as to l>e laid U|)oii the ollice

maps of such territory, of record in th" Department.

Siicli surveys aie inaile at the cost of applicants, who aic i-ec|i;ii-e(l to

fiiinish, with their application to purchase, the plan of surveyor <>stal)lishiii!i

the position and diiuension of the concessions they desire to purchase, with

the field-notes and i>riirts-r<rlniiix of the ojierations: the whole in conformity

with the present law and to the satisfaction ot the Coiiiniissioner. CM! \'.,

c. ]•_', s. -is. and I!. S. (J., I l.Vi.

J ().

—

.\c<iiii'<iliiin iif Miidiifi l.iiiiilx— Diilii's of jirojirii liirx irlio sill tliiir rcjlils.

"1440. All lands, supjiosed to coiifaiii mines or on-s, heloiifciiii; to tli«>

(Vowii. may he acquirecl from the Commissioner of Colonization, .Mines and

Fisheries,

1. .Vs a niiniiift concession liy purchase; oi',

•J. He occupied an<l worked under a iiiiiiiii!; license. H5-H\'.,c. I'i, s.

21, and \{. S, (i., li:5!t,

"1441. Tli(> mininj; rijihts helonsiiiig to the Crown in the lan<ls of private

individuals may also he ac(|uire(l in the manner Indicated in the foregoins:

udide." I K.i'. VII, ch. l;i, .. 2.

;fi
•
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'•1442. Kvcvv piupiictoi' nf ininins: lali.l-^. iis wcil ;i- .'vcvy lioM.'r nf :i

,„i„i„Klir(M.s<- witi.in iIm- m.v.niMsiof parasin.pl. niiu^ ..llliis >cctim, may «rll.

M-isrn roi.v.'V.nr alienate hi^ limits as |,r..pi ieto. ,,!• liceiiM. h..i,l..r, l.v ,l..livci'-

i„K an autluMiti.- n.pv ...• a .luplirate -f suci, sal.', a^siiin.M.-n.
.

t,an-t.T ..,•

,,li,.„;„i„„ ,„ ,|„. Minister, who ^l.ail. u|H.n pay;nent ,.f a tee ut ten .1 .rs,

.siiniinanivreKist.'i-tliesaineinaspeeiain'iiister

Kvery sale, .•oncessiun m- transtVi- not s., n-i-t<Te,l, -hall l.e tiull a.

re-ianls the Ciown.

Tl.e ivistrati...! shall 1 ITect..,! witi.in :!() days ,,t the ,llllL'.'nre nt .me

„f ,1„. parties inte,e-te,l. Any n-i-trati..n sulMM,uent thereto -hall l.e vali.l,

l.Mt nnly as reiianis <.il.>eiiuent transaetinns." 7 IM, \ll. eh. l^.

,< 7. I'm: ,,f Mhr-,., Co.nsslnns ^l{,,,rns ,,f Ihr n.,hl >'/ '""''"' ''"'"''

llii null.

"1443 N" sale cf n.iniiif; e.mcession- lurinin': more than two hundred

aeres. shall" l-e made in the .siiue year, to one person, within a radiu< of one

hundred miles. • . ,, i,

The I.ieutenant-tloverm.r in Couneil may. nevertheless, assijin to >ueli

person, uih-.i sulheient proof of his n.eans and eai'itMl. a Jin.iter extent ..t

land not cxceedin): one thousand acre-." 7 VA. Ml.i'h. 1^.

"1444 \Vithapplieationsto|>nrehaseamiiiin!:roncessi(,norconr(-Mons.

d the production of the doeuments n.ention.Ml in this section, the applirant

.,11 pnv to the Dei.artment of (oi..ni/.ation. Mines and Tishenes. the l^riee.

.,,'full of th.. tnininf; .-..n.-es^ions he wishes to ae,,uire. at the toilowmii raf^:

„.„ .lo'liars per ae.e for superior n.etals n.ore tha.. twenty tniles distant tr.m,

., raiKvav and twentv .loilars when less than twenty miles .listant: and lor

i„,Vrior metals two .h.llars per acre, when mo,v than twenty miles ,|,.tant

f,..„n a railway, and four .loilars when less tlur twenty mil.- -l.-tant.

"1445 The Commissioner inav. fnun time to tim.-. and as often a-

,.i„.umstan"e,-s r.-Muire. otTer and put up tor sale such number of minim: n.ne,.<-

sions as he mav deem iiro|>er.
, i i i

This .ale is made 1.x puMie ailet ion. after not i.-e duly -iven aii.l pul.iisli.Ml.

.lurinj: at l.-ast four vveUs. in th.- (iu.^l.ee (Mil, ial tiaxette. and at lea-t ,n one

Fren.d. and one l-njrlish n.-wspap..'. if th..-.- I..- any puhhsh...! m th,-.. txv..

ian.Mia.'.-s in ea.d. ot th.' .•iti..s of Montreal. (Jifhee. and Ottawa.

^
Vt ea'eh such sa'e. the ups.'t |,riee ,.f first bid is fix.'d an.l ,let..rnun..d l.y

the Con.niissioner. hut shall n..t. in any ea<e. he l.'ss than t,.tal a.uount

,,„„.,,„;„,,, i„ „,, ,,,e,.,.dins article: and th.. .-ntire pric.' ol ad.,ud,cat.on l-

payahie in .'ash. under p.-nalty of th.' al.solute nullity of the sal.'. 4..-n -.

e 12 s. l.-)S. and \l. S. l^., l.X).

"1446 Tnless ^tipulal.'d to th.' contrary in tlie letters-patent:

, i„ ;.o„...'ssi.,ns for th.. minin-: <.f sup.-rior metals, the sale of su,-h .-.ui-

cessi..n shall rIvc to the puirha-er the rifiht to mine for all metal- which may

lie found therein;

ill)

sh

in
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•_'. Ill cKnci'ssiiins t'.ir tlir niiiiiii)! "•' infciinr irictals. the sale of such
cniiccssiipii sliiill jiivc t.) tin- imrrliascr tlic rijrlit f(i iiiiiic for iiifciinr metals
(Plliv.

"1447. Ill tiiwiisliips duly cici'tccl, as well as in uiisiirvovrii tciritury,

nil lands siiail U' sold under this law. unless there lie siinie real indieatiims nf
the presence of minerals; and the proof of such indications must lie shown
liy the exhihition of siM'cimens found upon or in such land, accompanied hy
afhdavits of competent and ciediMe jK-isons, estulilishinK that the s|)eciniens

exhiliited came therefrom. i;M I V.. c. 12, s. .U, and K. W. (.1. n.")!».

II.— HKSKIIVK OF HKiHT OK nTTINd TIMUKH ON MIMNIi CiiNCKSsioVS.

"1448. The holders of licenses to cut tiinlior have, under such license-i,

the privilese of ciittiiis <"i all miiiins concessions jiranted within their limits,

timiier of all kinds according to law and the regulations K'lveniiiif; woods and
forests.

This privilejie expires after three years from the date of the issue of the
letters-patent foi siudi mining concessions.

"1449. Timlier of all kinds is reserved hy law, in favor of the Crown,
upon lands sold as mining lands in a territory wliich is not under license to

cut timU'r.

Timher licenses may U' panted accordins to the law soverniiij; woods
jind forests, for the timlier so reserved in favor of the Crown, upon such miiiin"
lands.

The holder of timlier license has a rifjlit to make and maintain across such
mining lands all roads necessary tor his operations.

The rifiht to cut timlier under a license, upon the mining lands men-
tioned in this article, expires after three years from the date of the first

license to cut timlier issued for such mining concessions." i Kdward VII
ch. 111, s. 1.

"1460. The purchasers or proprietors of such mining concessioii.s have
in the cj'se of the two preceding; articles, the rigi't to cut and take away, for

their own use, such frees as they may re(|uire tor the construction of the
liuildings and dependencies necessary for their operations. i;j-M V., c. 12,
s. ;«, and H. S. {}., IJiil.

JS,

—

CitnciUiiiij iifsiihs (if Minimi Ltimls.

"1461. .Miniu,!; lands shall he sold on the express condition that the
purchaser shall commence hiniii fuh tlie iiiiiiinK of the minerals therein con-
tained, within two years from the date of |)urcha.so, and that, duriiijt .such

•May, the imrchaser shall, in such workinji, spend "for every .section or lot

(if one hundred acres" a sum of not less than five hundred dollar.-, if for

superior metals, and of not le.ss than two hundred ihiilars, if for inferior

nietiil.-. 7 Kd. \'li, ch. IS.



Tlif Coiimiisi'ii'iii'f iiijiy ciiiiccl tlic silf "f siu-li miiiiiiir liind in ilffiiiilt

i.f the pi'if.innatu'c "f tin inlitiun-' hciciii iilicUH'il. accdnliii): to tlic iiiodf

folluwcd for tin- ciiiicclliitiuii i.f silfs "f |)iil>li<- IhikI^.

1^'ttcrs-puteiit sliall Ikms-uimI mily .>ii sili-fiirti.ry \<v,h>( tluit llii' l"tc-

KniiiK nin.litii.iis linvr Im'I'H lultlih'.l. IIMIV.. r. IJ. s. :U. ami U. S. (i..

1 W2.

i '.). 1.1(111.-1 S

1. MINKlt's ( KKTIKHAIK.

**1462. The Minister of ('((loni/.ali.in. Mines ami I'islicncs may .Icliver

a miner's eerlificate to any person applyiiiK to tlie Department itself or to

one of its ajrents. Such certifii'ates shall Ix- valid from the date of their

issue initil the first day of January next following.

"1463. The fee f. r sivh •ertificate siiall Ik- ten dollars. payaMe at the

ollice of the I)ei)artmeiit or to one of its agents, on delivery. It shall U-

iiccordin-; to the Form V, ami if a<'cidentally lost or damaged, a diiplieate

may he ^iven."

"1464. The hearer of a eertifieate shall exhibit it :o any otHcer ol the

L)<>partment demanding the same.

"1466. Any person holdinji a miner's certificate may pros|H'ct on all

ptihlic lands .surveyed or not surveyed, or on the h.nds of private persons

where mines aiv reserved liy the Crown. l)Ut not any land that is the subject-

matter of a claim, or that is under minin« license or that 's withil'-awn from

iniiiiiif; operations liy competent authority.

Nevertheless, if the U'arer of a miner's certificate desiii-s to prosjiect

oil the land "f i>rivate jK-rson- he :nust fiive good and sufficient security

to the satisfaction of the Minister, that he will answer for all injury or dam-

age which he nuiy cause to the surface owner while so prosiM-ctins;.

1„ _SlAKiN<i ON I \Sl HVKVKI) TKItKITOKY.

"1466. Every holder of a miner's certificate may himself mark <uit on

the ground, one or m.u'e rectangular claims, not exceeding five, with sides

running northward and - nthwanl, and eastward and westward, each cover-

ing at least forty acres aii.l not more than a total of two humlred acre^ m

area, in the manner and to the effect following:

1. liy planting a s(iuared stake on a prominent pc.int, imlicating the

discoverv. Such stake shall l)ear, in very legible characters, the name of

the discoverer, the numl)er of his certificate and the date of the discovery:

2. By placing at the apex of each angle of the lot aforesaid, stakes

nuinljored 1, 2, H and 4. the stake nearest the n(U-th-east point bearing the

number 1, that nearest the south-east point bearing the number 2, and so on;

3. By putting on stake numl)er 1 the inscriptions of the discovery stake

and indicating the distance Ijetweeii th.we stakes;



:<li)

I. 'I'hc line* Ik'Iwci'Ii iIkim- >liiki'«, iiiclinliii); tliiit (•(Uiiin ' m tlic i[\*-

ciivi'i'v siaki' with >iiiki' iiiiiiiIm'i' I, ,«lmll In- vi-ihly ciii cir iiiilirsitoil (in llic

Kriiiiiiil:

•">. If it is iin|Hi»ilii<> til |ilaiit a slake at mic n{ tlir ancles, nwinu '" 'li''

(ipnliirni'aticiii of the Kfi.uiicl, such stake iiia.\- 1m' |iiit at tlie iieaii'st |)iaetiralple

piiiiit. Iiv piiltiiii; the tnllowiiiu iiiscriptinii mi it: W, I', (witiicss pust) ur

I'. I. (//iV/i/iY liiiliiiiliiir) ami an iniliratinn nf tlie ili-taiii'e in the ilirecticni of

the true puint

;

li. Till' length iif the stakes shaii lie almul inur leet alnive the soil

anil lh(>ii' ilianietei' almut tuur iiii'hes;

7. The t'lilliiwiiiK iliajtraiM jjives the ilesrriptiuii nl' a rlaitn niarkeil nut

according: li> the alxive nielhnil.

Blaied Limb

Discowry post

\h.

Bl.AtCD LIMK

iTAKIM, IN SI HVKVKI) IKHHHi III V.

"1467. In sui'veyeil teiTitnrv. tlie liuldcf oi a miner'.- cert ideate may
stake out lint iiKire than mie or two claims nf one hundicd acres or of one

lot each, liy planting oiu- picket at the jilace of the discovery, in the manner
iner.Moiied in lura^raph 1 of article lJ.")(i; the contours of the cliiini Ikmur

sulticiently indicated hy the limindaries of the lot itself.

.Nevertheless, if the lot is in the forest, the indications mentioned in

article 1 |.")(i must he made at the ape\ of each anjjh'-

In the case of land no loii>;er l>eliiiii;in.i: to the ("rown, the claim mav
nevertheless appl.v to a fraction of a lot only.

"1467<(. The liearer of a miner's certificate who makes a discovery,

must proceed with dilifreiii > to stake it as required; otherwise he may forfeit

his rijjht if some other i)er.son stakes the claim In-fore he does.

"1467''. The holder of a miner's certificate who marks out a claim li.v

proceeding as iiforesaid, must give notice without delay to (i.e Department

of ri)li)nization. Mines and Fisheries, or to the officer of the l)o])artinent

having .-iii office in the ])liice tiejirest to the discovery.

fi^



"1487''. If till- rliiini i^ iMliiiitti-fl l.y tho |)i'|mrtiiiriii. ..r l.y tin- ullircr,

nuMitioii tli..n-,.|- .hull U- i.m.l.- ..n ll..- l-a.-k af ||..- iniii.T' .•.•itili.^H.' aii'l aJM.

ill thf l>n..k' "f lln' l)<-|>lll'tllll'llt.

••1467'/. II'' I'Hi^l "l^". within fdur niniitli. fi i thf datf iii-cit.'.l ..n

th.- -tak.'H. ..I.taiii ii ininiii« li''<'iis.- in ancnlaiir.- with ariid.-^ ini<» aii.l

luiii.winn. .Ill |iiiin nf fi.iiViiiiif "f t.U ri«lit^ iiihl |.iivilc«iv.

Thf ai.|ilifatinii t.. that fiTfrt n-:, t !«• »(T(.iii|.anif«l :

I. liv thf aiiioiiiit itf tho I mil ifiit

:

•_'. Hy a .Ifsfriptinn ni the lot iiiarkf.l ..iit en thf un-iiinl xvilii a ^kftrh

ni- plan anil alsn an in.lirati.ni nf thf nfai'fr-t laml-mark- -iirii a- iakfs, nvfi>,

wiirvfy.'' Ill' l\vfllin>£*, if any;

:» Hy a Hilfiiui ilfflarutii.n attfstiiij! that surii lot ha^. imt iK'fH |>i-<-

vi-.usiv niui-k.Ml out anil i.^ not uiiilfr a miiiini! U-MMi-f. ami «iviiiK thf nam.',

lui.l thf -latf of thf iiis.Tiptii.li nil thf -takf as wfll as thf m.iiilifr i.t his

ffptificatf, the wlmli' accnrilin)! t.i thf I'.irni <1.

1 1. MI\I\.i Ml K\sh>

1. Miniii'l iritliiiiil liniisr fiirliiililni.

"1488. I".v<'fv iMM'si.n is pn.hil.itf.l. iitulff pain ..f the liiu-s ami iKMial-

tifs nifnt!.".nf.l in'thf arti.-lf l.VJti. fn.m iniiiinn in any ininf, filhfi upon

pul.lif „v pfivatf lamls. whfn thf mining fisrhts l«.|..ii« t.. thf (Vi.wii. wit h-iut

havi...' pi..vi.mslv puirhasf.1 tlu- san.f . in viitu." ..f thf |.ifsfnt law, nv withimt

havin-' i.iitaiiif.1, ti. that ftTfrt, a inininK limisf
.
ami paul thf tff ami ivnt

rf,,uiiT.l l.v artiflf 1 »til. li-H V.. v. \2. s. 17. ami U. S, H.. 1
17...

2.—Form iif Miiiiiiij l.inn.ivs.

"1460 Tiific air two (lf.<rnptioiis of licfiisfs for iniiiiii!; known as fol-

'l.'lVivatf lati.ls' licfiisf. whfi'f thf tniniii}; fi' ' ts l.floiii; to thf Crown:

•J Piililii' lamls' licfiisf.

Thf first isnia.lf inthf foniiof S.hfilulf B. V-i tt V.. .•. f-'. s. ..(). ami

u. s. ii. n7s.

;V —(Iriiiitiiiij <inil iliinitinii nflirnisrs.

"1461. Mining iifcn.-fs ai-f sfant.Ml on i.aynifiit of a fff of U-n ilollaiv.

anilof an annual rental of i.nfilollar|HMai'if.

•_>. Hvfry sufh lirfiisf is valid for onf Vfar from thf dat." .-f its issue, ami

is tninsffral.lf onlv with the .•oiisent of thf Conuiiissioiier.

3. It eannot l.e granteil for an extent of over two humlreil acres ni s.ipe r-

ficies, anil in uiisurveyfil tfrriiory of les. than one hum!i'c-,l acres.

,



;< r.'

I. 'I'lir lircii*(t' may. U'l'ni'c llic cxiiifN of lii- lici-iiM'. iiml rmt lalcr lliitll

li'ri clrar iliiys thrrcaflcr. rt'iirw *w\\ lict-iiM-, mi |)a\iiii'iil nl' a like IVc nf fivi'

iliillar^', ui- i.f any ^iii-li iitlii-r >iiin, a* lay Ix- ilftcriiiirii-.l hy law, at the liiiii<

III' In i-?"!!!", aiul iif all annual ii'iital m oiif liiijlar |h'|' arrc.

'i. \m .«iicli niiniiit; lii't'iisf i-aii U- riMii'wnl <'\ci'|pt ii|iiiii payiiicnt uf lln>

^iiiil Uf anil III ilif -aiil annual ii'iilal.

"1462. It 'hall Ih- lauliil I'lir tlic l.iciitriiaiit-l iiAcriiiii' in Cuiinril wlicii-

"vcr lie cJci'iiiM it r\|M'(iiciit, tii i('i|uiii' tin- |ia\iiii'iit nf the rci\allv. in lieu

anil ^Icail "t IVc-i I'm- a inininn liri-ii-^c anil nf an annual ri'iital a^ afiirc«aiil,

(•\i-c|il. liHwcvcr. in |il.iii-< in tlii< iVuvini'c in uliirli the royally iliic tu tin'

(Viiwn unilfi- ihf li'ilci<-|iatcnl i< jiaiil liy means nf fees fm- niinini» lircn-cs.

i:{ n \.. I'. 12. s. ."ij; 17 v., <•. JJ. .-.*. Oanil 1(1. ami If. S. C^.. I (Ml.

"1463. I'ivi'ry ins|i«'ctiir !.< Uniml to ki-i'ii a Imuk in uliicli tlii' licciiw!*

aic |(•>:i^I^•|t•ll, ami !»• iiiii>t fiirtlu'i cnlcr therein the names nf the M|i|ili('aiit^

fur lireiises. the ilescri|itiim nf the minin« lanils whirh they have niarkfl,

accnnlinj; tn law. ami all nth.-r iiifnrinalion which the Mini-temt ('ilnni/iitinii,

Mines alul Fisheries may deem useful.

"1464. Such linnk is til In- niieii tii tiie in»|K'i'tinii nf any niie ilesirini;

til examine the same, U|inn |iayment nf a lei' nf twenty cents tn the iiis|:ectnr.

4:i-»;i v.. c. 12, s. y.i. ami l{. S. (I. 1171.

I.

—

I'liiirrs of l^lniisct s nii I'ricntc Lmiils,

"1468. The linlijer nf a miiiin){ license or the owner nf miniiiK rights

on private laiiils is authorized tn wnrk the mines theremi, with the cnii.seiit

nf the jirivate jierson, or mi his refusal, liy cnm|H'llini; him therein in the tiiaii-

iier proviili'd hy the fnllnwinj; articles. 1 VA. \ll, ch. i;{, s. I.

"1466. livery holder o' a miniii!; license or every owner nf mininn rijjhts

on private lands or theii -..•pri'sentatives who wish to mine mi the land of

such private person, must first cause to Ik- served a notice in writing accortl-

inj; to the form of Schedules Cor V<i resiwctively of this law. statii'.":

1. That they intend to mine mi the land of such private [lerson;

2. That they are ready to pay the damajres arising; from -uch mining
operations tn lie asses.sed liy mutual agreement." 1 VA. VII. c. \'.\. s. I.

"1467. The iintice shall give a delay nf mie mmith tmni the date nf the

.-c-rvice, to the said private per.smi, tn answer and make such aureement. if

present, and if aliseiit frnm the I'rnvinc(>, doulije delay, and in the i;itter case,

the Iintice shall lie inserted in French and KiikMsIi. three times in a newspaper
nf an adjiiininj; district. I."} U V., c. 12, s. ."»(i. am! I{. S. C^., 1 isl

"1468. Whenever a ]iri\ate jiersnii refu.-es to cnme to mutual under-

standing; for mininft mi liis land, the petitimier may then cause a jilan nf the

lami, alisnlutely necessary fnr his iiiininp; nperation. to !«> made liy a sworn
land surveyor, who, for that piir[)ose, is aiitlim-i/.ed to enter u|miii the said

piiilierty with hi.s employees, and cause to In' served u|Min the said private



:<>:(

IxT^iili iiiiiirlicr ii'ilicc, :ii'r>>r<liiiK *" tin- tnriii uf M-lirc|iik' I uf tlii- law, rmi-

titiiiiiii;:

I. A ilr*rrii(lii>n iif the laml In In- ttiki'ii fur iiiiiiini; |iiir|Mi«i'i;

'J. A cuiiy uf the IiiihI i^m'vcyiir'.i iiluri;

;{. A (li'rlaniliiiii that hi- i-* ifinly to |tuy a ('crtairi -inn in iiii>iii'y "i- rnil,

H- tlir cax- may l>c, a* a niiii|HMi'atiiin fur ttif «aiil laud i>i' clamauf*. ami

I. Tin- lialiir uf a |H'r>..ii wiii'iii he aiilHiiiil" a- lii- ail'il ratur. if hi- .itTiT

i« IK.I :icrc|il('.|, aUii a ili'liiaml il|Mm tin- «aiil |irivalf |M'i>nii tu a|i|"titit anil

<lci-laii'. h(« nanitMifhisarl.it ralor. i:{ H \'.. .\. 12. -. •">'». ami U. S. i}., I tsti.

"1471. If ;lici.i.|">*ili' party i- ali-i'n. frmii the IVnvim'i', i>r is iinkmiwn.

thi'ii,ii|M)n a iM'lilii.ii ii'lilrc-sr.j tn liir iii-|icrtiir oi I he miiiinijiliv i-imi in wliicli

flu- lanil Is -iliiatfil. a''i'i'ni|iiinici| liy a ri'iiirn uf H'rvirr. i-crtifyiiiu that tin-

saiil |WT-un i« alis"nl fruni ihi- I'ruvincf, ami cuiiM imt !« fmiml therein,

the -aiil ins|K'eiur iiniers, iimler his -ij;nal lire, thai the nuliee. drawn ii|> ac-

eurdiiiu to the furni uf sehedille I) uf I hi> ia»v. !«• inserled. lliree limes in the

I'rem-h and i:n«lish lancnaiie-. during ten days, in a new-paper |.iiMislied

in siii-li district, if there i< sm-h newspaper, if nut. then in . newspaf r uf a

neiniihuuriiiir dislriet. l;{ II V.. c 12. s. .Vt. and 1!. S. (i,.
11^7.

"1472. 'I'lie ali-wer. tu 1m' jiiven lu ihi' said liulice, i> imidr in terms uf

the fui I, I uf sehedille ll uf t his law, t:{. H V.,e. 1.'. -.".!». and U. S. 1^., I ls7.

"1473. If. diirilifi the ten days after the -erviee uf the tiutiee. ur the

eisht davs fulluwini; the last piililiratiun (as the ease may lui, the uppusite

party dues nut infurm the p''itiuner that he aeiepis hi- ulYers. ui iImis nut

cive the name uf the arliitralur appuiiiled 1>\- him. then thr- ins|>ectui' uf the

mill in;; division, iipun applieatiuii ut the said |Kniliulier. jippiiiits a eumpeleiit

[MM'suii tu U' sule arliitralur. lu determine the eumiK'n-atiu.i whieli the up-

jiusite party has rijiht lu receive. i:i II \'., c 12. s. (ill; 17 \ .
>. _'.', -. 17.

and l{. S. il. I INN.

"1474. If the uppu-ite party, durini; the aKuve pie-crilieil delay, iiuli-

tie- tu the pet it inner the name uf the arliitralur wliutii he ha- chu-en. the Iwu

ailiiliaturs juintiy nam.- a third. t:i tl V.. e. IJ. s. (U . ami K. S. t^.. 1 IVI.

"1476. Such arliitratui-s ;,ppuinted liy the parlies mu-l ,
within ciijht

da,\s after the uppusite pally has made kiiuwn the name uf his arliitralur,

nu-et tu a-iree upuu ihechnice of a third. i:i 1 1 V.. c. \2. - HI, and \l. S. (.1 .

1 |S!».

"1476. If the two arliitraturs eannul ajjiee iipun the chuice uf a third,

the inspectur is Luuiid. upuu applieatiuii uf any uf the parties, uulice uf at

least two clear days haviiif; Keen previously yiveu tu the uther, to appoint

such third iirhitrator himself. |:! H V.. c. 11. s. (il. and U. S. q.. I ls!».

"1477. The arbitrators or twM of them, or the sule arhitratur. after

haviiifi taken oath liefure a justice uf the |H<acp uf the di.strict. ur iK'fure the

iiisi)ecti)r of the ininin<: divisiuu. in which such land is situated, lo laiihfuUy

iind impartially fulfil the duties of their otiice. iininediutely proceed to es-

tal)li.sli the eompeiisation to Ix- jiaid iiy the jietitioiier, as the majority may

28
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(lecido; and the uwiinl ol' t li(> !irl)itnitnr or of the solo urliitnitor, as tlie case

may 1h>, is final and wit liout appoal. W-H V.,c. TJ, s. (>2, and U. S. il, 14!K).

"1478. Nil pi'ocj'cdiiiKs ciin l>e cotninoni-cd by tin- arl)itrators In^forc a

sum of fifty dollars is dc|M>site<l with tlio inspector of flic miniiif? division, to

defray the costs of the arl)itration. and u certificate of the inspe<-tor lie de-

livered to them certifying such deposit.

Thearliitrators may re<|uire the deposits of any other sum deemed neces-

sary during the proceedings. 4:5-14 V., c. 12, s. (12, and 11. S. (}.. 14!M).

"1479. No award can 1)0 given, and no official act done \>y the majority

of the arbitrators, unless at a meeting of which the other arbitrator has

received notice at least two clear days In-fore, of the time and place at which

such meeting is to lie held.

The service of a notice on the parties is not necessary. 43-44 V., c. 12,

8. m. and H. .S. q., 1491.

"1480. In deciding uixm the value of the compensation to be paid, the

arbitrators are authorized and re(|uired to take into consideration the incon-

veniences, loss or damages arising from the fact that a third party takes

pos.-e.ssion or makes u.-e of the land for the mining purj)o.-e.s. |;M I V.. c. 1.').

s. (14. and l{. S. Q.. 1443 and U',»2.

"1481. If the arbitrators are not .satisfied with the plan drawn by the

land surveyor, as mentioned in article IKiS, they may cause another to Ik)

made, at the cost of the petitioner, by another land surveyor, to whom they

have a right to give the necessary instructions. 43-41 V., c. 12, s. (io, and

H. S. Q., 14!)3.

"1482. The arbitratoi-s, in proceeding with such arbitration, must allow

only the land strictly i-e(iuisite for mining jnirposes, which can, in no case,

exceed fifteen acres in sui)erficios, over and above the land deemed necessary,

on the same propeity, for right of way with hor.ses and vehicles to and from

the nearest highway" 43-44 X.. c. 12. s. (j(), and K. S. Q., 1404.

"1483. The costs are paid by the [wt it ioner, except, however, those of the

arbitrator of the ojiposite party, which are jiaid by him. if the award does not

allow him a higher com|)ensation than that offei-eil iK'fore the arbitration.

In all cases, the costs are ta,\ed by the inspector of the mining division.

43-44 v., c. 12, s. 07, and H. S. Q.. IIIC).

"1484. The arbitrators may swear the ]iarties and their witness, and,

in their di.-^cretion, interrogate them under oath or .solemn affirmation.

43-44 v.. c. 12. s. ()N, ami U. S. Q., IMHI.

"1486. In the case of a sole arbitration, if the latter dies iK'foro giving

his award, or if he liecoines ill. or refuses or neglects to act , within a reasonable

delay, the ins|)ector, upon satisfactory jiroof thereof, appoints another in his

stead; but the latter arbitrator cannot recommence or rejieat any of the

previous proceedings. 43-44 V., c. 12, s. (>9, and H. S. Q., 1497.

"1486. When " award of the arbitrators is given, the amount of the

damages awarded and costs must be paid into the hands of (he insj)ector of

. h
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the niiniti}; divisioii liaviiig jurisdiction. 43-4 1 V., c. 12. s. 70, and U. S. Q.,

14»S.

"1487. Tlio in.-i|K'ct()r must givo ii roroipt for the sums so paid; l)Ut no

woriv sliall 1k' (•onimi'nce<l, without the oxprcss permission of the inspector,

or iK'fore tlie amount of the compensation lias lK>on paid or lawfully tendereil

to private jH-rsou or the proprietor of tlie soil. 43- H \ .. c. 12. s. 71: 47 V.,

c. 12, s. IS, ami U. S. (J., llitit.

"1488. The amount of the compensation, and the costs so paid, are

afterwards distriliuted. witliin the shortest possible delay, i>y the inspector,

to the persons entitled thereto. 43-1 1 V., c. 12, s. 72, and K. S. q.. loOO.

"1489. Kvery i)etitioner, as aforesaid, may also, \>y following the

procedure al>ove set forth, ohtain from neiirhljorimr proprietors and others,

the right of way over their lands with horses and vehicles, and the rif^ht to

make works neces.sary thereon for coiiveyin;; the water riMiuired l>y him for

the hetter working of his mining lands; provided, however, that he does not

apply for anything which might have the effect of turning the course of any

spring, river or st..>am. so as to deprive the iiiferi.ir riparian iiroprietors of the

useof such spring, river or stream. 43-41 V.. c. 12, s. 73, and H. S. C^.. 1.">(>1.

"1490. The preceding article is applicalile to every person who works

a mine of any kind in the Province. 13-44 V.. c. 12, s. 77. and l{. S. q.,

irm.

0.— .l//V<V/(//i(()i/N pnirifioiis irxiH'iiinn <ii>i>llrinil.i fur, miil liolilrry of llcdisf.i,

luiil lumims irorkiiKj niifus.

"1497. Kvery person, holding a mining license, upon renewing the same,

is hound, under [K'nalty of the refusal of sudi renewal, to make to the inspector

of the mining division, in a(hlition to the ammal statement which he is hound

to furnish in virtue of the following article, a full and true statement, under

oath, of the work i)erformed, and of the minerals obtained \>y him. during the

term of such license, which statement may he entered upon the expiring

licen.se. 43-41 V.. c. 12. s. SC, and H. S. (2., i:)13.

"1498. Kvery owner of mining rights, whether he mines him.self or hy

others, and every |)erson working mines must, during the first ten days of

tlie month of .January in each year, furnish a sworn statement of his ojiera-

tions for the past year, indicating the (immtityof mineral extracted, its value

at the mine, the ([uantity ami value of the marketable jjroduct, and the

numlHTof workmen employed, as well as a list of the names of persons killed

or injured in working the mines." 1 I'M. VII, cii. 13, s. 't.

"1499. Xo title to a mining conce.ssion or license shall, without the

formal con.sent of the proprietor of the soil, give a right to mine, or to open

pits or galleries or to erect machines or stores, in fields, yartls or gardens, or

upon lan<ls close to Iwelling houses, or boundary fences or dwellings,* nor

*Witliiii II distance ol tlin-c liuiulrcit li-cl I'roia suili Untis or (iwcllinKs.



j.
346

pvon to entpr such yiirds or liiihitutioiis. 4;j-44 V., c. 12, i. 7(), and R. S. Q.,

1 » J » and \rui.

"1600. Kvery iwrson wlio prospects or mines for minerals ui)(;n lii-ids

aiijoinitij! a mining division is subject to provisions of tliis law. as if lie worked

within the limits of such mining division. i:}-4t \'., c. 12, s. !)S, and 11. S. {}.,

l.\2r>.

"1601. Every licensee, under this law, is hound, under the ])enalties

mentioned in article l.'^iS whenever recjuired so to do to exliiliit his license

to the inspector of the division, or to any constalile or peace oilicer deputed

by the said inspector, and to prove to the satisfaction of every such odicer,

niakinp; such demand, that the license which he holds is in force. 415-11 V.,

c. 12. s. <»!». and H. S. il. l.Vili.

"1602. lu'ery licensee is hound, under the penalties mentioned in article

l.");5!t, to allow the ins|)ector of the mining division, or any constahle or peace

officer, deputed hy the said ins|)ector, to enter ujion the lands which lie works,

and to alTord them ail necessary facilities and assistance for that ])urpose.

4:M4 v., c. 12. s. 1(K), and H. 8. (J., LVJ?.

P

1
i

^
r^

i
1

S 10.

—

Spcriiil proristons rrspertini) iiiliiiivj.

1.—I'AHTY WALLS OH /M/.s«/(/f.s'.

"1606. A party wall or /hj.s.svu/c. at least three feet tlii(d^. shall he left

hetween each holding worked as well on jjuhlic as on ])rivate lands; which

said |)arty wall or jxiKSiu/c is to he u.-ed in common hy all i)ai'tie- as a mode of

access to the stream, where one exists; and no one shall oh.-truct such party

wall or ;w.«.v(/(/(' hy throwing soil, stones or material thereon, under penalties

mentioned in article l."):5(). 4:i-44 V.. c. 12. s. >.«, and I{. S. Q., l.")2().

"1607. Any i)erson interested may, at any time, remove a party wall

or /xi.s.sm/r as afore-aid. if he thinks it necessary, hut he shall, if rcciuired so

to do. construct a new mode of access to the water, offering the same facilities

as an ap|)roach at the ])arty wall or /x/.-isui/c so removed, under the penalties

enacted in article l.');51: iiut such removal cannot he effected without the

written permission of the insjiector of the mining divi-ion, who shall sum-

marily decide, after hearing the adverse jiarty, or. in his absence, if he has

lieen duly notified. 4:M:5 V., c. 12. s. !)l: 47 V.. c. 22. s. 21. and U. S. Q.,

1.V21.

II.—DAMA(iKS HKsrLTI\(; FKOM MINIXO ()"i;HATI()\S.

"1608. Xo person working mines shall cause any damage or injury to the

occupant of any other mining land hy throwing earth, clay, stones or other

material up:>n such other land, or hy causing or allowing any water which

may lie pumped or h.iled, or may fl )w from his land, to fl )W into or up:)n

such other land, under the jienalties mentioned in article l'>.i'2, over and above

the damages caused. 43-44 V., c. 12, s. 9.>, and U. S. Q., 1.522.

i
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III.—WATKK-COIKSES AM) KXCAVATIDNS.

"1609. ICvory iniiior, who nuikes u ])it, sliaft or atiy oxen vat ioii wliatcvor,

to a (leptli of four foot ami ovpr, is ImjuiuI, iiiidor tlio i)onalti(>s nicntioiiod in

article loS?, to enclose the same with a fence, at least four feet in heijiht,

if he discontinues working the same for a [U'riod of eight days. l.'J-H V., c.

12, s. !»7. ami K. S. Q., l.V2:{.

"1610. All owners of claims and mining locations, hounded by water-

courses or rivers, upon |)ul)lic as wel! as u|)(iii private lands, may make use

of su(di water-cour.-es or rivers in wo''kiii<! their res|)ective claims or locations,

hut without hindering each other, suhjcct in all cases to the provision-i of

article 1 isi), if they apply. t:{-l J V.. c. 12, s. !)(i. and It. S. Q., 1.V21.

"1611. I'^very dispute, arisim: hetweeii the parties on the suhject.
'

.settled and dec'-' ' hy tiie inspector of the miiiinj; division; and wiiosoever

disolK\vs the 'r . 'he inspector is lial>le to the |)eiialties mentioned in

article 1.>;W. <2, s. !((i. and H. S. (.1. 1.121.

S V2.—l'('ii<iltl(.i.

"1626. Every person who works a mine in puhlic or private lands,

when the claim helongs to the Crown, without having first ac(|uired the same

under the piesent law, or without having first ohtainecl •• liceii~e and paid

the fee and rental re(iuirc(l hy article IKil, is liable to a hue of two hundred

dollars and costs for e\'erv contravention, and, in default of payment, to

impii.sonment for a perioil not exceeding three months. t;j-U \'., c. 12. <.

102, and H. S. il. l.-)2«).

"1628. Every ])erson wiio conunence< mining without having furnished

to the insi)cctor the name of tiie persoi;. the full designation and de-<cription

of his mining land and declared his |)lace of re-^iilence, is liable to a fine not

exceeding twenty-five dollars and costs, and. in default of payment, to im-

l)risoiiment tor the period not exceeding one month. 13-11 \'., c. 12. s. l(i:?.

ami U. S. q., \XH).

"1629. Every jierson, who by himself or his agent-;, employs a woman
or a girl, or who employs any male child in the working of such mine, contrary

to the provisions of article 1.")IS, is liable to a fine not exceeding twenty

dollars for each offence and the costs, and in default of payment, of an im-

prisonment not exceeding one month.

"1630. Whosoever obstructs a party wall oi /x/.s.sv/;/,' upon land worked

as mines luider this law, by throwing theieon earth, stones or other material,

is liable to a fine not exceeding five dollars and costs, aiul, in default of nay-

ment, to an imprisonment for a period not exceeding one month. l.'J-ll \'.,

c. 12, s. 104, and R. S. (J., l.')31.

"1631. Whosoever removes a party wall or ftn-^sdi/c and iloes not, if

thereunto re<iuiivd, provide another mode of acce-<s to the water-course, is
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liable to the penalty mentioned in the following article. 43-44 V., p. 12, s.

10.-), and R. S. Q., lV)32.

"1532. Whosoever, while engaged in mining cau-'es damage or injury to

the occupant of anothei mining land hy throwing eartli, day, stones or other

material in and ujxju sucii claim, or l>y causing or allowing any water which

may be pumped or bale<l, or which may flow from his claim, to flow into or

ujion such land, is liable to a fine not cxcwding five dollars, and costs, and,

in default of payment, to imprisonment for a i)eriod not exceeding one

numth. 43-44 Y., c. 12. s. lOS, ami U. S. Q., 1.-.33.

"1633. Whosoever, in working a mine, does not complv with the deci-

sion of the ins])ector with resi)ect to the use he is to make of a water-course,

canal, drain, shoot, or other a(iueduct. is liable to a fine not exceeding fifty

dollars and costs, and, in <lefauit of i)ayment. to imprisonment for a i)eriod

not exceeding one month. 43-44 V., c. 12, s. 107; 47 V., c. 22, s. 22, and

R. S. Q., 1534.

"1634. Any person convicted of intentionally removing or disturbing

any stake, or i)ost, planted in accordance with the provisions of this section,

is liable to a fine not exceeding twenty-five dollars and costs, and to imprison-

ment for not nioi-e than one month in default of payment.

"1637. Every ])erson who di.scontinues working in any pit, shaft or

excavation whatsoever of four feet or more in depth, without fencing in the

same to a height of at least four feet, is liable, for each offence, to a fine not

exceeding fifty dollars and co.sts, and, in default of payment, to imprisonment

for a j)e:i' 'i not exceeding one month. 43-44 V., c. 12, s. HI, and R. S. Q.,

153S.

"1638. Every licensee, who, when recjuired .so to do, refuses to exhibit

his license to tiie ins])ector of tiie mining division, or to any constable or

peace officer deputed by .such inspector, is liable to a fine not exceeding five

dollars and costs, and, in ilefault of payment, to imprisonment for a period

not exceeding one numth. 43-44 V.. c. 12. s. 112, and R. S. Q., 1539.

"1639. Every iwrson engaged in mining upon any land whatever, who

refu.-es to allow the insj)ectoi of the division, or any constable or peace officer,

authorized by such inspector, to enter, for the performance of their official

duties, upon the lands on which he is so working, or who refuses, when there-

unti- quired, to afford them the facilities and assistance necessary for such

purpo.se, is liable to a fine not e.xeeeding five tlollars and costs, and, in default

of payment , to imprisonment for a period not e.xeeeding one month. 43-44 V.,

c. 12, s. 113, amlR. S. Q., 1540.

li t
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APPENDIX.

SCHEDULE A.

Form ()/ Prlnile Liinda' Minimj Urciist', whin- the niinimi n'tiht IxUtmjH lo the

Croini. under (irticlc 1 Ki((.

Proviiicpof QuelKM'. Mining Divisioiiof I]. V. . liavinjs

j)!ii(l a fee of ten doliiirs and an annual rent of dollars |km' acre, is

iierel)y authorized to mine for (herr indinitc uli'tl iniinnd) during twelve

months from the dayof the month of 1!» ,

upon the lands of (here <//(•(• the hiiiik of the pririte inrner and

descritte the land.) in this division, subject to the conditions and i-e~trIctions

.-et forth in the (JueWc Mining Law and the regulations made in conformity

therewith.

Dated , this day of \\)

[Sl'iiriliire) A. B.

Commissioner of (' )loni/ation,

Mines and Fisheries.

43-44 v., c. 12, Sche<iule A, and H. S (.1, 14S7.

.SClIKDlLi: li.

Form of I'lihlie [jinds' Mlniiifj Lieense, larler artiele 1 Hit).

Province of Quetx'c. Mining Division of E. V. ,

having paid a fee of ten dollars and a rent of dollars per acre, is

liereljy authorized to mine for (here indicate u-hat niincnd.) during twelve

months from the day of the month of ,
1!)

upon (describe the himh) in this division, subject to all the conditions and

restrictions .set forth in the Quel)ec Mining Law, and to the regulations made

in conformity therewith.

Dated at . thi.s day of 19

(Signature) A. H.

Commissioner of Colonization,

Mines and Fisheries.

43-44 v., e. 12, Schedule B, and R. S. Q., 1 17S.

1
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3.10

sc'nj;i)rij': c.

Fnrm of inilirc to iiuirk iiiitin prlriitc Imiils iiii'Iit oiiirlc 1 Kill, iindrr ii llrcnxc

iiniiilcti ill iiri'iinlinici' irilli iirlicli' IKil.

Pn)vincc of (iuolx'c. Mining Division of

I (or we, (IS the riisc tmiij Ix) ix'siiliii<; in tiie county of in

tlio district of (or luivinj; lundo election

of (loniicilp lit ) in tlie Miniiit; Division

hcrol)y jrivo you notice:

1. That I lioiil ii niiiiinj; license to mine for (linr linlinilc the iiiliirnil)

on j/oiir loud (tlinrripllioi uml that I intend to mine for the said mineral.

J. That I am ready to enter into any possiiile amicaliie arranjjeineiit

with you to enable ine so to mine.

Therefore, within one month from the service of tiiis notice l>c f;ood

enough to come to an amicaliie unilerstanilinj; with me as aforesaid.

(Sifiiioliirc) (". D.,

Petitioticr.

(('oiiiilirsifiniil) \. H.

Inspector of Miniiii; Division of

1 Kd. VII, ch. 1:5, s. 7.

'.SCIIHDn.K Vo

Form of notice ijircn hii on ownir of Mininii lii'jhls hi>oii Pricite Lamls to

wine iiiiilir article 1 Ki(i

Province of (^uehec. .Mining Division of

I (or we, ox the cose mot/ he) resiiling iti the county of in the

(listi'ict (>f (((/• having made election of domicile at ) in

the Milling Division of hereliy give you notice:

1. That 1 am the owner (or hold the rights of the owner) of the mining

rights (iiulicole the kind thereof) on your land, (description) and that I intt'iid

to mine thereon for (here indicate the mineral.)

2. That I am ready to enter into any possiiile amicable arrangement with

you to enable me so to mine.

Therefore, within one month from the service of this notice, be good

enough to come to an aniicable understanding with me as afo'Tsaid.

(Siijnaliire) C. D.,

Petitioner.

(Countersiijned) A. H.,

Inspector of the Mining Division of "

1 Ed. VII. c. 13. s. 7
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.SCUKDILK 1).

Form of \'i)lin. ifthv prifdlr pti-Kon rrfitscn to riiiiii In ii niiihi'il ini'li rslmi'linil.

iinilir iii-ticl(--< 1 Mis mill 1 171

Priivincc of (iiiel>pc. Mininjj Division of

Wlicrcas it apiMMi's. liy rcHirii of service iimi'.i' l)y
,
ImililT of the

Su]M'iior Court, nr l>y tlip (crtificiitc of .-crvico iiiadf liy , coiistal)!)'

for tlic Miiiiii^j Division of ins lln nisr inuii hi), on tlio ilay of

till" niontliof one thousand nine lunidn-d . that the pniprictor

of tlic lot situate and Ikmiik in tlic raiiftc of

(parisii III- townsliip) in tiio county of , district of
,

wliicii lot is l)oundcil i)y , is ahscnt from the Province or is un-

known, or has refused to come to a mutual tniderstaiidinj; witli the [letitioner.

I'ulili<' notice is herel)y fiiven hy the undersi<rneil ,
<if the

parish of , county of district of ("/• haviii";

elccte<l his domicile at ). that

:

1. He intencls to mine for {hin- imliruli tin iniiiinds) on the almve des-

crilx'd lot

;

2. He is prepared to pay tiie sum or rent deemed necessary as com-

pensation for such lot or damages assessed by arbitration accordinj; to law;

and that

'.\. The name of his arbitrator is , of the parisii of

county of , in the district of :

Therefore the said {iiin/ir llic propriiior of Ilie lot if kiioirn). pro])rietor, is

called upon to api)ouit his arbitrator, within one month from the first insertion

of the |)rcsent notice in the newspapers according to law.

{Siiiiiitliiri} ('. I).,

Petitioner.

(('oiuilirxiijiii'l) \. P.

Inspector of .Mininji Divisions of ».{ U V.. c. 12, Schedule II,

and H. S. (.1. 11S7.

SCHKDri.K K.

Form ofinixinr hi) a prir-itr prrsoii In n i. 'in- riifniriii'i llir ri'/lii In mini- on lii^

Uuiih, .\rHilix I K)7 nivl 1171.

Province of (2ucIk'c. Minin;i Divi-iiu of

I {or \\\\ iix Ihc ruse iii'ifi hr). in answer ti yotir notice dated t!ie

day of thcmontiiof l'.» declare that I de-^ire to enter into

an amicable arrangement with you respectinft the mining operations which

you wish to carry on upon my land (';/ iftlu^ private /)rr.v'i/j ix hnnml In mtme on
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il'^^U
arbitrator), that I have a|>|)(iinte(l M.

the county of di.itrict of

urhitrution rp<iiiirp(l by you.

Dated at

(lay of the niontli of

19

(Signature)

of the parish of in

to act a.s tny arbitrator in the

this

E. F.

Owner.

{Countcrxigncd) A. B.

Inxpoctnr (if the Miniuf; Division of

1 i;<l. VII, f. 13, s. S.

-rHKDULE F

.4r<ir/e 14.")3

Miner's Cvrtifinile

Deportment of ('oloninition. }fl>ieK oml Fisheries

Xaine . .

Adilress . .

Siijtuiture. .

Date

Tlu'-c presents certify that .\.B. of

on ])aytnent to us of the sum of $10.00, is au-

tliorized to prospect until the first day of January next,

ui>oii any surveyed or unsurveyed hin<ls fonuing jiart of the

puliiic domain, or lielonging to private i)er.sons, the mining

rijilits upon whicli liave not already lH>en alienated nor

made subject to a license of any kind or to a reserve. This

certificate is not transferable.

.Minister of Colonization,

i

Mines and Fisheries.

Dated at

this

of

(lav

19

(Countersigned)



353

SCUKDl'LK C.

(Article 1457(0

Ti ihe HinumraMe Minister tif r(il«nizutiitn,

Mine« untl Fishoricn,

Quelle.

Sir,

I residing iit

<leclftre that l)eing the Insurer of a miner's certificate. l)caring tlie n°

and datctl the
r i i

I have discoverril minerals, and tliat at the place ..f such (hscovery, I planted

a stake lK<arinR the date of niy name and the nunil)er of my

certificate. I ais(. phmted a stake as re<|uired at each of the angles of the

grounds.

The distance from the <liscovery stake to the stake n° 1*

From No. 1 to No. 2

From Xo. 2 to No. 3

From No. -i to No. 4

From No. 4 to No. 1

The ground consecjuently comprises an area of acres as

to which 1 request the is.sue of a mining license, and for such puri)ost I enclose

the sum of

that is to say $10.00 for fees and $ '>f re'**-

For the juirpose hereof I elect domicile at {indimte the pUice and the

pout-office «(/(/rcs.s)

.

I have seen no previous discovery mark upon the ground, which, more-

over, to mv pei-sonal knowledge, is not under license of any kind; and I

make this solemn declaration conscientiously Lelieving it to '. true, an.l

knowing that it has the .same force and effect as if made under oath, an<l l>y

virtue of the Camida Evidence Act.

Declared liefore me ]

at \

day of 19 J

Ueceived at the ]

Mines Office, at
|

Quebec, the }

day of 19 |

with the sum of " J

* N.B.—In surveyed territory, only the discovery post need be mentioned.
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Abstract from the Mining Act of the Province of OnUrio, 8 Ed. VII, cp. 21,

1908, with /'iiendmenti.

Ukvkiial iN'roit.MAiiov Kou I'm )Hi'K( runs.

.\c(|i.isiii«)ii uf iniriiiiK i-laiiiis in Ontario .lc|.t.|i,|..<, in tlip first instance,
iip<in till- ilisc.vcry nt valiial>lc inincnil, fnilowcil up l.y sinking r.iit aiul'

rccinliiiK the ciaiin. pcrfi.riMiii): and filinj{ proof of work. applyiuK for a patent
aii.l paviuK a smail price |)er acre; all as set forth in the provisions of tlio

Act. S-e .-("ctions ;{."). (i7. 2 (r), .'i. -.")(», .")<», CO. "s. 7!), lOli, 107.
•"^ "' '^ •ntiileii to prosiK'ct or stake out or acii ;ire uiipatente.j ininiii);

laii.ls or to acciuire any uiipatente.l ri^jht or interest in tlieiiL without first

takiiiK out u miner's license, which can Ik- olUnined from the Hureau of
Mines, or. except in the ca.-e of a company, from any .MiiiinK Keconler. S-e
.•ections 22--_';{. The license is go,,,! throu«hout the i'rovince. I)ut must Iki

renewed not later than MM ot .March each year (sections ;» ,, 27). In order
f«> prospect in a I'orest Ke.serve, a pros|M'ctinK |M'rniit also must he olitained.
which will he issued at the Hureau of .Mines, upon the Hureaii heini; .satisfied'

of the carefulness and integrity of the applicant, ("rown latids in forest
reserves may !)e lea.-ed. Init not sold (sections IJ-Jd).

(leneraily speakinir, all Crown lands and lands of which the minerals
are reserved to the Crown are open to prospecting and stakinj: out if not
already taken tip; hut there are a few exceptions. S-e .sections :U-J:j.
Specific information can ))e !iad and maps showing claims taken up and lands
wtill open can Ik- ^een at the oltico of the Recorder.

.Vll claims in un.survoyed territory must Ik' laid out with lioundaries
riinninj!; due north and south and east and we.st. ami the iHmndaries of all

claims jr,, ,l„\vn vertically on ail sides. .\n ordinary claim in unsurveyed
territory is a sciuare of K) acres. Mng 20 chains, (,r l.;J20 feet, on each side.
I^uids ill .surveyed townshii)s and in old miniii}; locations must he laid out
as specified in the .\ct. Provision is al.so made for irregular pieces lying
hefween other claims or lands not open to staking or bordering on water
See .-ectioiis (!»-.")2. Claims in Special Mining Divisions must he only ha
the size of ordinary claims, and in unsurveye 1 territory must \,o laid out
20 chains, or l,:j20 feet, from north to south, and 10 chains, or (KiOfeet,
from ea.st to we.st (>ecti.m .)r). .\o more than three claims may l)e stakec'
out or recorded in the name of one licen.-ee in any one Mining Division dur.'ng
any licen.-e year (section Xi).

Anyone who record.s a claim upon a fraudulent affidavit of discovery
or who is guilty of any fraud in connexion with the ac(iuisition of the
claim, in aildition to heing liable to criminal i)rosecution and to forfeiture
of his licen.-e, will not ac(|uire a f I title to the ])roperty; and aiiyime wlio,
exeept as authorized !,y the .\ct, stakes (,uf any lands open to prospecting
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or piit^ any \u<M nr murkiiiK'' "ii '*<i<'li luruU, "f wlii> -lakt'* mil a rlniiii ami

fail* to record it, i- imt I'lititlcd tn auain staki- nut any part of the saiiin

laiiils or to acqiiiM' any iiitorcM in tlii-ni unlrir< In- .ir.-t ol>tainr» a ('crtificatc

from tl«> IWonU'r, wliicli can Ix' (iranti-il only on pi f of jjood faitli ami

payiiuMit of a f<'«' of !«-.»0. Sm' sections (id, I7f», M. 'u .

l'|«in tlie otiier iiaml, for tlie protection of purchasers and the security

of title, it is provided that when a discovery has Ix-en allowed, and the lime

for ap|H'al elapsed, the sutliciency of that discovery cannot afti-rwards lie

questioned in any proceedinj; or ('•>urt; and a certifici.te of record even with-

out allowance of discovery is im|M'aidialile only when olitained hy fraud or

isftu'd in mi-tak<'. S«'e secticnis \Yl. Im.

To meet cases where a discovery of valualile mineral cannot readily In-

made upon the lands, the Act provides for the (.'ranlinj.' of what are called

Wcrkinjj iVrmits, which uive the licens(>e exclusive |M.s-e^sion of an area

of the size and form of a mininjj claim for six months, renewalile tor a further

six months, that he may thorouuhly |)ros|M'ct the pro|K>rly or rink upon it

without interference from other pro-pectors. Tu ohtain a workimi permit,

the lands imist Ix- staked out ami ajiplied lor as provided in the Ad. The

area remains open to other pros|K'ctors for 110 days after the stakiiiu out.

Failure to carry out the re(|uireil amount of work forfeits the permit. II

the holiler of a permit makes a discovery of valuahle mini'ral lie mu-t stake

out and record a miniiif: claim in the usual way. if lie fails to do so, his

rijrhts are at an end U|Min the expiration of the (lermit. S<i' .sections ',»l-lo:{.

Where a pros]M'ctor finds a vein or other indications of valualile mineral,

not sutlicient to stake a I'laiin upon, liut which he desires to follow up, he

may while dilicently pursuinji his search thereon keep other prospectors olT

that particular place (not exceeding loO hy '>•) feet) hy plant inj{ prosiM'clin«

pickets and marking a line, as provided in section oil.

The .\ct makes provision for spee.ly and inexp«'nsive adjmlicatioii of

disputes rej:ardin<; unpatented minins: lands. These are t.i lie dealt with

l.y the Minins Recorder of the division and liy the Mining Commissioner,

subject to appeal to the ordinary ('<iurt, the hearin>;s liein« held in the hical

districts. See sections PJ^Moti.

It is intended, as far as jiossilile, to protect the honest |iros|iector who

complies suli.staiitially and to the liest of his aliility with the re<iuiremeiits

of the Act from lieini: defeated of any just claim liy technicality, hut a pros-

jH-ctor should always endeavour, if he desires to avoid trouble and possiliility

of loss, to follow the i)rovisions of the Act as carefully and accurately as

possible.

Maps and blank forms and otiier general information can be obtained

from the Bureau of Mines, Toronto, or from any Mining Recorder.



;{.".<>

PAHT f i'lMCUMINAHV.

IVTKIi.'ll. .VTUl\.

3. Ill thi" Act Ititrriin'tiilion.

I") '• AkoiiI " wluMV it (II urs ill I'.ii-t 'Xaiid \ .-Imll iiii-iiii
"**""'

imy iK'rxdii liMviriK.mi U'lmii of th«' .wn'i thi' euro or iliicctiini

of It iniiio, or of itiiy part tlivinif.

('') "CoiiiMiis.sionor " sliiili 'i>i». II \ liiiir ('l•lIlmi^''iollCM

...l IS in the iirliial n^r ',',

f nllillii*

IKIU'I

(<) "Cniwii lands" shall mu i
.< ', I.-

or orrii|)atio!i of tlir Crown, or o; r •. il.i l)<>|iariiiii'iit of the

(iovfriiMK'iit of the Doriiinioii of '''in . of Oiitirio, or of

any ofliccr or .-i-rvaiit thereof, or . .i.-i '. or iice- -e of ocni-

paliori from tlie Crown or the '.in ' "• Is ^ and
Mines, or set a|>art or a|i|)ro|)ria'('f! I ii .vf'i! ,, inr any
;>iil>lic purpose or vested in t!" i' n.

Ontario IJailwav Coniinission.

('/) " IX'partinent " shall liiear he IV

Foi-ests and Mines.

lid Northern

'' "f i-aiidv ;,„',;;,'"'"

((•) "l)e()iity Minister" shall ineaii the l)epiil\ Minister of ^,[,^';;;;',;*..

Mines.

(/) "In plaii' when used in reference to iniinM-a! shall mean '" '''"•''
"

ill the place or position where originally formed in the solid rock,

as distiiiKiii^'nd from lieiiig ni loo.se, fragmentary or hmken rock,

houlders, float, IkmIs or defiosits of jjold-, or platinuni-lH'uring

.sand, earth, elay, or gravel, or placer.

(.'/) "Inspector" shall include an ins|K'ctor appointed imder "'"-1"""'

"

tins .\ct. for a -Mininj; Divisiim or any part lijereof, or for the
Province, and any officer having tiie powers of an ins|)0('ti i.

{h) "Licensee" shall mean a |M>r.son, mining partnership or "'•'''"'"'''

"

company hoKling a miner's license issued nwU'v this .\<'t or any
renewal thereof.

(0 ".Machinery" shall include steam and other engines, ^'•" '""''> '

Ixiilers, furnaces, .stamps and other crushing apparatus, winding
and pumping gear, chains, trucks, tramways, tackle Mocks,
ro|)os and tools, and all appliances used in or alMiut or in connec-
tion with a mine.

(j) The noun "mine" shall include any ()|x;iiing or excava- "-^''ne'

tion in, trr working of, the gn)und for the purpo.sc of winning,

-/; *
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oi^ninn up <>r proviiiu any miueriil or iniiicrnl-liPHrinjf Mil.-'tahro.

and iniy on' IhmIv, mini'iai .lo|x»*it. strutmii, w.il, mrk. Ik'.1 «<

Piirlh. clay, ({ravi-i ..r ciiiiciit. or |>lac«' wliiTc iiiiiiiiiK i^ nr nmy U"

purrioil ..n luxl all way^ work^. inai'liiin-ry. phiiit. huihliiic-' ami

premisoH Ih-Ihw or alMivo Kroiiml, ln-hiiiKiiiK I", or u.-fil in imi-

nwtiori with tlio iiiiiw, ami ul.^o for tin- |iur|io>os of Parts IX

and X. ativ .-Ncavation or o|M>iiiiiK in tl"' »rrr.iin<l inaiii' for tlii"

j)iir|>o.««' ot -farchinu for iniiirral, anil any roa-t yani, -iiu-ltinu

fnriiaco, mill, work or plai-r used for or in coimfftioii with iiiisliiiiu.

rr.liii'ini: stiu'ltiiiR, rcfiniiiK or tivutiiiK ore, niini-nil or inincrai-

Ih ariiiK >iil>stiincc

(A) The vcrli "inim'" and tlio word "niinintf" shall iiiclud.-

any inodo or nioihod of \\<.rkinj! wln-n-liy lln' soil or oarili or any

rock, stone or .|uart)! may Ix- di^tiirU-d, r<'moved, washed, silted.

r..astc<l. M.ielted, reCinrd, erushed or dealt with for the purpose

of (draining any mineral therefrom, whether the sumo may have

been previously disturU-d or not. anil also lor the puriHises of

Parts IX and X of this Art all i'|>erutions and workings men-

tioned in paragraph (j) of this section. (1 Kdw. VII. c. II, s.

'.>: 7 Kdw. VII. I i:i. s. 2.

Mimv"

\tifuiii|.

'

I
" .Mineral

alt.

"Minerals" -hall include coal. gas. oil Mm. ...I

and

(w) "Mining lands" shall include land> and mining riglit

patented or leaded under or hy authority of uiiy statute, regula-

ti..ii. or Order in Council, res|M'cling nunes. nunerais or mining,

and also lands or miidiig rights located, staked out. u-ed or in-

tended to lie u-ed for mining purposes.

(h) "Mining rights" shall mean the ores, mines and min-

erals on or under any land where the same are or have iK'en dealt

with -epurately from the surface.

•Mini ,,<

hiri.l-

" MiiiiiiK

linlit-

.Minister Miiii'i'T
((.) "Minister" sli;dl mean the Minister or .Vctiiit,

of Lmds. Fore-t- and Mines.

(p) "Owner" when use^l in Parts IX and X of this .\ct

shall include every i)erson, mining partnership, and comi)any

lioing the immeiliate proprietor or le.ssee or occupier of .i mme.

or of any part thereof, or of any lands located, patented or Ica-^ed

a.s mining lands hut shall not include a i)er.;on, or a miidng i>artner-

.shiporecmpany i-eeeiving meiely a royalty, rent or fme from a

mine or mining lands, or lK<ing merely the proprietor of a mine

or mining lands .suhject to a lea-e. grant or other authority for

the workitiU thereof, or the owner of the surface right- and tiot

of the ore or minerals.

'( tWIltT
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If*

i-:il

l:

*Pat<'nt.*'

' I'rcjtrrilH'd.

' KeKUlatioii.

Shaft."

"Surfaci*

rinhls."

"\jiIuuI.Ip
iiiiru'tiil."

a:>s

(r) "Palont" sliuU moan a grant fntm tlie rmwii in foe

Hiiiiplo (ir for any Ic-is (><tatc> made under tlio (iivat Seal.

(x) " PrcscrilKMl " sliall moan pro^crilx^d l)y tlii-i Act or hy'

Order in ('ouiicil or iiy rule or regulation luaile under tlie authority

of this Act.

(/) " Recorder" shall mean tlie Mining Hecorder of the

Mining Division in which the lands in res|K'ct of which an act,

matter or thing is to Ik- done are situate.

(ii) " Regulation" shall mean a regulation made hy the

Lieutenant-! iovernor in Council under the authority of this .\ct.

(r) "Shaft " shall include a pit.

(ir) " Surface rights" shall mean lands granted, leased or

lo<'ated for agricultural or other purposes, the ores, minerals and

mines whereof or inider the surface whereof are reserved to the

Crown.

(r) '•X'alualile mineral in i)lace," shall mean a vein, lode or

deposit of mineral in place ap|)earing at the time of discovery

to he of such a nature and containing in the |)art thereof then

exposed such kind and ([uantity of mineral or minerals iu place,

other than limestone, marMe, day. marl, peat or building stone,

as to make it prolialile that the vein, lode or deposit is capable

of l)eing developed into a ]iroducing mine likely to l)e workable

at a profit, (i Kilw. VH. c. 11. s. _>; 7 Mdw. VII. c. i;{, s. .J.

I,i( KNSKS TO MI\K AND I,I(K\SK 111 li.DKIiS.

22.— (1) No |>er.son, mining partnership or company not
J,'.',?,,"^.,!

the holder of a miner's licens(> shall pros|)ect for minerals upon

Crown lands (u- lands of which mining rights are in the Crown,

or stake out, record or ac(|uire any uii])ateuto(l miuiiig claim,

quarry claim, or area of laiul lor a working permit or for a boring

jformit . or ac(iuire any right or interest t h(>reiii. I'Mw. N'll. c. II.

.s. S4, 7 ]:dw. VII. c. y.i, s. 27.

26. \ person who is not a licensee shall not pros])ect for
™j!.','i™™"|| ,„

niiiu'ials or stake out a mining claim. (|uarry claim, or area "f
I'^.U'ii'i', ,','r"'

mining land for the pin'i)o.s(> of obtaining a working permit or <""'i"».v-

l)oring ])ernu"t on l)elialf of a mining partnership or a company.

7 i:dw. VII. c. i:{, s. 27.
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PAHT II.—.MI\I.\(i CI.AIMS.—MIM:U.\L I.\ PLACR

WHAT LANDS Ol'KN.

34 Sul.jpct to tlio provisions lioroin coiitniiiod. tlio Iio1(I(M'
"',J;y"p',';'™;;:^

(if 11 niim-.'.-i licoiise may |)ros|M>ct for niiiiprals ainl stake out a ''" '"""'"'"

iniiiiiiK claim on any: —
(ii) ("rown iaiiils survoypil or unsurvoyod;

(/() Lands, tlio mitips, minrrals or miiiinj; riglits wliproof

liave Ixrn rcsprvcd hy tlip Crown in tiip location,

salp, patpiit or leaso of such lands;

not at tlip tinip:—
(i) I'ndcr staking or rpcord, as a miniiiK claim wliicli lias

not lapspd or ')ppn ahandoncd, cancpllpd or forfoitcd;

(ii) Under a siihsist in}; workiiij; permit ; or

(iii) Withdrawn, \>y an Act, Ordpr-hi-Council or otiipr coiii-

|)Ptpiit authority from ))rospectinf;, location or sale, or declared

l)y any such authority to lie not ojien to prospect iiij;, stakiiis

out or sale as niiiiinj; claims, (i I'Mw. \'I!. c II. s. i;{|; 7 l^dw.

VII. c. l.{. s. :{».

niSCllVKUKH MAY STAKK Ol'r A CLAIM.

35. .\ licensee who discovers valualile mineral in jilace on When rliiim

niiiv be

any lands o|ien to psospectiiif!. or a licensee upon whose In-half
»'"'"''

valuable mineral in place is discox (-red liy another iicense(> u|>on

any such latuls, may stake out or h .vc stakpd out for hini a mining

claim thereon, and, subject to the other provisions of this Act.

may work the samp ami transfer his interest Ihereih to anotlirr

licen.see; liut where the surface rights in the lands have been

granted, .sold,lease<l,or located by tli(> ("rown. compensation must

lie made as iirovided in section lOt. 7 Kdw. \'II. c. Vi. s. :j.").

37.- -(I) XotwithstaiKli'ig that the mines or mineials therein '^'ipulJul'"

have l)epn reserved to the Crown, no ikm'.soii, mining partnership w'"I<mi». en-,

or company shall prospect for minerals ujion the jiart of any lot

u.sed as a garden, orchard, vineyard, nursery, platitat ion or pleasure

ground, or upon which crops which may be damagp<l by such

jirospecting are growing, or on that part of any lot ujxin which

is sitviated any spring, artificial reservoir, dam or waterworks, or

any dwelling house, out-house, manufactory, public building,

church or cemetery, except with the consent of the owner, lessee

or loeatee of the surface rights, or by order of the Recorder or the

Commissioner, and upon such terms as to him may seem just.

6Edw. VII.. c. 11, s. 121.
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(2) If any dispute arises between the intending prosiiector '.IXlfxemp'"

and the owner, lessee, or locatee as to land wliit-li is exeni|)t from

prosjK?cting under subsection 1, tiie Hecorder or the Coinniis-

sioncr sliall determine the extent of tiie Umd which is so exempt.

iXew.)

38. A water power, lying within the limits of a mining claim,\"J,™';!,"„*t"|;'/

which at low water mark, in its natural condition, is capable of ;:|;||1;;''

'"

])roducing l.'K) horse-i)ower or upwards siiall not i)e deemed to !«>

jiart of the claim for the uses of the licensee, and a roail allowance

of one chain in width .shall be ii-served on both sides of the water

together with .such a<lditional area of lan<l as in the o()inion of the

Recorder or the Commissioner may be necessary for the develoi)-

ment and utilization of such water power, (i Kdw. VII. c. 11,

s. loo.

SIZK .wn R)KM OF MIM\(i CI-.VIMS.

49. A mining claim in unsurveyed territory shall Ik- laitl out '.^"^n"*
"'

witii boundary lines running north anil south and ea.st and west

astronomically and the measurements thereof shall l)e horizontal,

and in a township .surveyed into lots or ([uarter sections or sub-

divisions of a section, a mining claim shall I* such part of a lot

or quarter section or subdivision of a section as is hereinafter

defined, and the bou?idaries of tdl mining claims shall extend down-

wards verticallv on all sides, fi Kdw. \U. c. 11. s. lOS.

Minim/ Cluims not in <i Special Minini/ Dirision.

60. Except in a Special Mining Division,

(a) A mining claim in unsurveyed territory shall !« a
JJf'elaim.

'°"°

square of 40 acres. l)eing 20 chains (1,320 ft.) on

each side;

(b) Where mining locations the proi)erty of the Crown i,™"Vi^^

in unsurveyed territory have I)een surveyed in con- i°™„;ur"4eli

fortuity with any .\ct into blocks of the following
•""'°'>-

dimensions, namely, 20 chains in length by 20

chains in width, K) chains in length by 20 chains

in width, 40 chains sciuare, or SO chains in length

by 40 chains in width, or therealMtuts, and the plans

and field notes of such locations are of record in

the Department, a mining claim staked out thereon

shall lie 20 chains in length by 20 chains in width,

and one claim shall comprise the whole of a loea-
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tion 20 cliaiiis s<|iiaro. A Ictcution K) chains in

Icngtii l)y 20 chains in widtli may !)o divided into

two niinini; chiinis l)y a line drawn tluouRh the

centre thereof parallel tooneof the shorter l>oun<laries.

In the case of a location 40 chains square a claim

shall consist of one or other of the followinj; siilMlivi-

sions: the northeast ((uarter, the northwest (luurter,

the southeast <iuarter, or the southwest (|uarter. In a

location SO chains in lenftth Uy 40 chains in width

where the length of the location is north and south,

« claim shall consist of the northeast quarter of the

north half, the northwest ((Uarter of the north half,

the southeast (|uurter of the north half, the south-

west (juarter of the north half or any like suli-

division of the south half; and where the length of

a location is east and west a claim shall consist of

the northeast quarter of the east half, the northwest

(juarter of the east half, the southeast (piarter of the

east half, or the southwest ([uarter of the east half,

or any like subdivision of the west half, (i Ivlw. VII.

c. U.S. 11.-).

(r) In a township surveyed into sections of 040 acres suh-
I", vI.""Ti',iK'

divided into (juarter sections, or suiidivisions con- "''•'i'"" "'
*i40 am'?'.

taining 100 acres or therealniuts, a nuning claim

shall consist of the northeast quarter, the northwest

quarter, the southeast (jUarter or the southwest

quarter of a quarter section or sulMlivision, and shall

contain 40 acres or thereatiouts. ti Kdw. VII. c. 11, s.

111.

{(1) In a township surveyed into h)ts of 320 acivs, a mining Jur""yl!,T'int.i

claim shall consist of the nortliwest ((uarter of the j,"'^,,
"' '-'"

north half, the northeast ((uarter of the north half,

the southwe.st (|uarter of the north half, the south-

east (juarter of the north half, or any like subdivision

of the south half, and shall contain 40 acres or

thereabouts. Kdw. VII. c. 11, s. 112.

((•) In a township surveyed into lots of 200 acres a mining i!i"""y"nnio

claim shall consist of the northeast ((uarter, the [;;.'^,,
"^ -''"'

southwe.>t ((uarter, the northwest ([uarter, or the

.southea.st <iuarter of the lot, and shall contain .)0

acies or therealK)uts. Edw. \'II. c. 11, s. 11.3.

(/) In a township surveyed into lots of l.V) acres, a mining iJi"rv"ve'nntu

claim .shall consi.st of the northeast quarter, the
J,"'!^.,."*

'*'
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soutliciist (iimitci, tlic nortlnvpst quarter, or tlio

southwest quarter of the lot, und slmll contain STJ

acres or thereabouts. (.\V?r).

((/) III a township surveyed into iot-i of UY.) acies, a mining |l"rv,""Mi'rt«

claim shrvll consist of the north half, the south half,
J;;:,:.,

"' '""

the east half, or the west half of the lot, and shall

contain oO aties, or thereabouts, (i Kdw. VII. c.

11, s. 114.

Cliiiiiix in (I Spcriiil Miiiini) Dirixion.

i

'

i

61. In a Sjiecial Miniiij; Division,

(a) A minins claim in unsurveyed territory shall l)e a ',^r"j"',"y"'''"'

rectangle of 20 acres, having a length from north

to .-^outh of 20 chains (l.:}2() ft.) and a width from

ea.st to west of 10 chains ((iC.O ft.). <i Kdw. VII.

C. 11, s. 127.

(h) Wliere mining locations the ])ro|)erty of the Crown in ^,'J'eiaLron

mi.-urveyed territory have heretofore i)een surveyed "ons"*heSo-

in conformity with the ))rii\i-iions of an\' .\ct into jJJIUn'ufvpjIld

blocks of the following dimensions, namely, 20 chains
"'•"«"'>•

in length by 20 chains in width, -10 chain- in length

l)y 20 chains in width, 40 chains squai-e, or SO chains

in length by 40 chains in width, or therealiouts, and

tiie plans and field notes of such locations are of record

in the Department, a mining claim staked out thereon

shall consist of the ea>t half or the west half of a

location 20 chains s(|uare, or the nortiieast <iuarter,

the southeast quarter, the northwest ((uarter, or

the southwest <iuarter. of a locution 40 (diaius in

length by 20 chains in width; or the west half of the

east half of any of the following subdivisions of a

location 40 chains s((uare. namely, the northeast

quarter, the northwest (piarter, the southeast (juarter,

or the southwest ([uarter; or the northeast (juarter

of the northeast ([uarter. the northwest ([uarter of

the northeast ([uarter, the southeast ((Uarter of the

nortiieast quarter, or the .southwest ({uarter of the

northeast (|uarter,or any like sulxlivLsion of the south-

east quarter, the southwest (|uarter, or the northwest

quarter of a location SO (diuiiis in length !)y 40 chains in

width, or where the length of such location is ea.st and

west, of the east half or the west half of the northea.st
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quarter iif tliociist half,tlio oast half or the wt-st half

of the MdUthoast ((Uarter of the t'iiM half, the cast

half or the west half of the Morthwest ([uarter of tlu

east half, or tiic east half or the west half of the

southwest ([uarter of the east half, or of a corres-

poiulin^ sulxlivisiou of the west half of the location,

and every such niininj; claim shall contain 20 acres

or thereahouts. (i I'Mw. \'II. c. II, s. TJS.

((•) In a township surveyed into sections <>f r> l() a<Mvs.
J|;^^.;.';";;,'p5',',[7,

where the sections have U'eti sulMlivi<le(l into (luarter ^0',""'.."'

sections, or subdivisions, a niininj; claim shall con-

sist of either the west !ialf or tl;e east half of the

northeast <|inirtcr, the southeast <iuarter. the north-

west (luarter <U' the southwest quarter of a ((uarter

section or sulMlivision. and shall coruain 20 ai'res or

thereabouts, (i Kdw. VII. c. II, s. r_':{.

((/) In a township surveye.l into lots of :V2() acres, a mining JlJrvru^llin'n

claim shall consist of the noitiieast (lUarter of the^"'^.,"'
'-'"

northeast (imirter, the !iorthwest quarter of the

northeast qinirter. the .southeast (|Uarter of the north-

east ((uarter, or the southwest quarter of the north-

east (|Uarter, or any like suhdivisioii of the south-

east (juarter, the southwest (|Uarter, or the north-

west fjuarter of the lot, and shall contain 20 acres

or thereabouts, tl Ivhv. VII. c. II, s. 121.

(() In a townshi)) surveyed into lots of 200 acres, a mining ll.lrvey"""''.'.^^

claim where the side line.s of the lots run northerly
J,"^.."'

''"''

and southerly, shall consist of the northeast (juarter

of the north half, the southeast ipiarter of the north

half, the noilhwest (|uaiter of the north half, the

southwest (luartcr of the north half, or any like sub-

divLsiim of the south half; and where the side lines

of the lots run easterly and westerly, the mining

claim shall consist of the northeast (lUartcr of the

ea.st half, the northwest ([Uarter o; the east half, tiie

southeast quarter of the east half, the southwest

((Uarter of the east half, or any like subdivision of

the west half, and every .such mining claim shall

contain 25 acres or thereabouts. Edw. \'1I. c. II,

s. 125.

(/) In a township surveyed into lots of l.")0 acres a mining JSrve'ye.nnt'1

claim shall coUsL-t of the north half or the south half
'"

'
""lota of ISO

acres



of tin- luirtln'iifit iimuter. tlio nnitliwi'st <iuaitor, the

wiutln'u>t <iuui't('r or tlio soiitli\v«'-^t (niartor of tin* lot,

and shall coiitaiii ISJ acros or tlierealxmts.

(</) III a touiisliip Mirvcycd into lots of KM) urtv-i. a miiiitiu IjJrvI'w.'rinr*

claiiii shall consist of the northeast quarter, the south-
,',"'r",,

"' '""

oust (luarter, the northwest (garter, or the southwest

(juaiter of a lot, and shall contain "J") acres or there-

ulHtuts. (I Kdw. VII. c. II, s. IJfi.

IHUKCtl.AH AUKAS, i:rc.

62.— (1) In unsurveyed territory an irres!;ular portion of land
|^,I",',^,'|'^'Ji,., „f

lyiiiR lietweeii lands not open to U- staked out, or honleriiii; on i,VXum-y"i

water, may he staked out with l>oiindari(>s coterniinous theieto, """"rv.

hut the claim shall U> made to conform as nearly as practicahli-

to the ])rescfil)ed form and area and shall not exceed the pie-

sciihed ai-ea.

(2) In a surveyed township where, l)y reason ot land covered
}",vn,Vii''p».''

with water Ikmuj; excludcil from the area of a lot, (juarter-section

or sulMlivisioii of a rection, or hy reason of the lot, (|uarter-section

cr .sulidivisoii heinjj irrejiular in fmni, or frcini any other cuu.-e,

it is impossible to stake out a miniii<; claim of the prescril)ed area

in a<'cordance witli the foregoiii}; piovisions of this Act, the nuninu

claim where practicable shall lit> of the prescril)ed form and area

an<l shall have such, if any, of its iMiundaries as can l)e so made

coincident with boundary lines of the lot, ((uarter-section or sub-

division of a section, and shall have as many as possible of its

Ixiuiidaries which are not so coincident ]>arallel to boundaries of

the lot, (|uarter-section or subdivision which are .straight lines,

anil where necessary to procure the ])rescril)ed area the niiniiij;

claim may extend into any part of the lot or ciuarter-section or

.subdivision of a section, but not into any other lot or (juarter-

.-ection or sulxlivision of a section, and lan<l lying lietweeu lands

not o])en to lie staked out or l)etween such lands and a boundarx'

or l)ouii(laries of the lot , <|uarter-section or sulxlivision of a section,

nuiy be staked out with boundaries coterminous thereto, but the

claim shall be made to conform as nearly as practicable to the

prescribed form and area and shall not exceed the prescribed area.

li:.
mi I

MMHER OF CLAIMS WHICH MAY UK sTAKKI) OIT.

Ninn!)iT of
53. Not moi-e than three niininji claims may lie staked out,

;.|i'i';„„ „i,|,.|,

applied foi, or recorded in the name of a licen.see in any one '™y ^Z"r'
mining division or in territory not comprised in a mining division

during a license year. 7 Edvv. VII. c. l.'J, s. 37.
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SiAKINO orr CLAIMS.

54 — (1) .\ milling chiiiii shall l>o stakcil out liy:—

slldW-

lini
an<l pliintini

Di-ioovpry
(ft) PluntiiiK ()! erect iiiK upun an luitcroppiii": or p<„„.

ing (if niiiienil in place at the point of discovery a

discovery post upon which shall lie written or placed

the name of the licensee making the discovery, the

letter and nuniliei of his license, and the ilate of his

di.scovery, and if the discovery is made on JK'lialt of

another licensee for and in whose name the claim is

to Ik' staked out and recorded, also the naino ot such

other licensee, and the letter and numix-r of his

license;

(6) I'lantinc or erecfinf: a post at each of the four corners <-'"niiM....i-

of the claim, markinfi that at tlie northeast corner

"No. 1," that at tlie soutjieast corner "So. 2." that

at the southwest corner '• No. :{." and that at the

northwest corner '' No. 1." so that the nuinU»r shall

l)e on the side of the post toward tlie post next follow-

ing it in the order named;

(f) WritinK or placing on No. 1 po4 all the i)articulais 's^l/'T'^pS:.,"''

re(|uired to l)e upon the discovery post, and also

plainly marking thereon the distance and direction

therefrom of the discovery |>ost, and if the claim is

situated in a townshii) surveyed into lots. <iuarter-

sertions or subdivisions of a section, the part thereof

conipri.scd in the claim, mentioning the lot and con-

cession or the section h.v mimher.

Murkinff tiam<>

((/) Writing oi placing on No. 2. No. A and No. 4 |)o.sts :;{"^'^^.,

the name of the licensee making the discovery, anil if
''"'

the discovery is made on l>ehalf of another licensee

for and in who,-e name the claim is lieing staked out,

also the name of such other licensee; and

fit!'*

ing.

(() Plainly blazing the trees on two sides only where tiiere
jV,;;[,lf,i"H

are standing trws, and cutting the undcrlirush along ',',;"'
[,'|;.'k",'[;,

the boundary lines of the claim and jilainly blazing

a line from No. 1 post to the discovery post, or where

there are no standing trees, clearly indicating the out-

lines of the claim, and marking a line from No. 1 jxt.st

to the di.scovery post by planting durable pickets, not

less than five feet in height thereon at intervals of not

more than two chains (i;}2fcct), or by eifcting at
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i V 1.1-

Hiii'li intervals luiiiiuinctil.x nf cai'th or rock not Ics.x

than two ((t'X ill (iiaiiiotcr at the Imsc, and at least

two feet lii({li. so that tiio lines may Ix- distinctly seen.

(2) Where at u corner of the claim the nature or conforma- ^^x™-"!"'"'

tion of the ground renders the piaiitinj; or erecting of a iKist

inipracticalile, sucli coiner may l* imlicated \>y plantiiiE or erect-

ing at the nearest pnicticalile (loiiit a witness post which shall

liear the same marking as that prescrilxMl for the corner post at

tliat corner, together with tlie letters " \V. P." and an indication

of the direction and distance of the site of the true corner from

the witni'ss ixist. 7 VAw. \'II. c. Vi. s. ;{(>.

(;{) Kvery jxist shall staml not less than four feet alxive the
pi,";,'!"!,,^!

ground, and shall lie s(|Uaied or faced on four sides for at least
"("li"!'*'

'"'

one foot from the lop. and ea<'h side shall measure at least four

inches ai-ross where squared or faced, Imt a standing stump or

tree may lie used as a post if cut off and s()uarnd and faced to

such height and size, and when the survey is made the centre of

the tree or stump wiiere it enters the ground shall Ik- taken as

the point to dv from which the measurement shall l)e made.

(J) The following diagrams are intended to illustrate the*"™"'''"""

method of staking out a claim as mentioned in subsections 1 ami

•->. (Xi'ir.)

Blazed line
Qiaied line

5ld2ed line

Nv 1

No. 2.

66. After a discovery of valuahle mineral in place, the ^JJmpfiy after

licensee, if he desires to stake out a claim thereon, shall at once '^"™™''^-

plant or erect his discovery po.^i and proceed as quickly as is



:jii7

peiisoruihly |t<is^ilil«« to cuinplHo the «tukiiij{ out uf tlio cliiiin,

and if he is in fuel the first liccnsM- to niukc ii discovrry nf valii-

al)le niinpriil in iiiiicc and piiint it discovery |M.st tliorci.n nn

other licensee simil Ih' entitled to stake out or interfere with

the proiH'rty while he is so completinj! the staking out, i>ut if

he fails to i>roceed with the slakinj: out with such diliKence ami

siw'ed. lie shall Ik- liaMe to lose his rights in ca-e another licensee

makes a discovery of valualile mineral in place upon the pro-

j)erty and completes the stakiiiK out U-fore him. 7 IMw. VII.

c. 13. s. 'Mi.

66. -(1) I'ntil a discovery post is planted or erected all iii-en- 1',".^';."^""''

sees shall have e(|Ual rights upon lands i<\H't\ to pros|w.cting, except

that where a licensee has found what he Ix'lieves to Ix- a vein or

deposit of mineral or to U' an indication theirof. he may plant

or erect not more than 1")0 feet apart two pickets, at least four feet

in height, to lie known as pros|)ecting i)ickets, each marked

with the letters " IM'. " and his name and license numlK-r and

letter, and may dig a tivnch not less than six feet long and si\

inches deep from each of such pickets along the line nmning

towards the other i)icket. or where that is imi>ractical)le may

erect a monument of rock or earth not less than two fwt wide

at the basne i.nd at least two feet high, extending six feet from

each picket towards the other picket, and may also hla/.e the

standing trees, if any, along the line l)etween the pickets, and

after he has so done, so hing as he is diligently and continuously

pr()s])ecting or following up indications on the hlock of land

extending twenty-five feet on each side of a straight line 1*1ween

the pickets he .-hall Ik? entitled to the exclusive right to prospect

and to make a discovery thereon.

(2) Nothing in subsection 1 shall pi-event any other licensee XVMI."™™.'

from j)rosi)ecting anywhere outside the limits of such block of [,"',"'
..ir,"'™'"*

land, and the first licensee to discover valuable mineral in place

and stake out a mining claim thereon shall, subject to the other

provisions of thi- .\ct, be entitled to the claim, and if the claim

includes su'-h block of land the rigiits of such picketing licensee

shall cease.

(3) A liccns*^ shall not have more than one block of land f;,"T."'!?I^ more

picketed at one time, and if he has at any time more than one <•>"""»• •''«''

all iiis picketings shall Ik- void. 7 F.dw. VII. c. 13. s. .31).

pifki.'t*'<i.

67. (1) .V licensee or otiier |)rj.son who for any purpose does riUhr't'l."' fur-

any st;iking out or plants, erects or places any stake, post, or

marking upon any lands open to prosi)ecting e.xcept as author-

ized b}' thi? Act, or causes or procures the same to !«' done, or

ttter Fttiiking.
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wild xfukcs out iir partially stukpf out any nuch lands, i>r caiiHrs

or procun-"* the sanie to In- ilonc. ami fails to ri-conl the staking

out with the Hccordor within the pn'scril.«Ml time, sliall not

thpr«'afti'r In- entitled to aKain stake out sufh lands or any part

thereof, or to record a mining claim thereon, unless he notifies

the itecorder in writing of such staking out. partial staking out. or

planting, placing or marking and of his abandonment thereof

and satisfies the Recorder l>y alfitlavit that lie acted in good
faith and for no impro|)er |)uri>ose and pays to the Heconler ii

fe<' of $>0 and procures from him a I'crtificate stating that the

Hecorder is satisfied that he so acteil. 7 IMw. \'II, c. Vi, s. ."Ki.

(2) The Hecorder shall enter every such certificate in his
,!';,"I[^,,,",',. „,

l)<)oks with the date of its issue. forMmrf.

S8. Substantial ccunpliance as nearlv as circumstances will
"i'''-';!"''"!

.
' <'iiMi(itijiMrt>

reasomiliiy |ierni»t with the n'(|uiremeiits of this Act as to the "'"J'. *''

staking out of mining claims slnili U> sufficient. Ivlw. N'll. c
11, s. i;{7.

HK(iU(I)l\(; MI\I\(i CL.VI.MH.

S9.— (I) .\ licensee who has staked out a milling claim or
'.'/ilJliil.T' "K

u|Hin who.se iH'half a mining claim has Ikhmi staked out shall ." '''"''••,•"'

, ,
•III t(i>rnriirr

within hfleen davs thereafter or within the further lime allowe<l ''*
,

li"'"""'

I , , , «tiiklfn nut
by sul>.section 1. furnish to the Hecorder an outline sketch or ''"''"•

plan of the mining claim, showing the discovery jiost ami corner

posts and the witne.ss posts (if any) and their distance from
each other in feet, together with an application (Form 1) setting

forth the n-ime of the licen.-ee hy whom the valualfle mineral

in place was discovered and of the licensee on whose Ix-lialf tlie

application is made and the letters and numliers of their licenses,

the name, if any. of the claim, and in the case of unsurveyed
territory its locality indicated hy .some general description and
such other information as will enahle the Recorder to lay down
the claiiM on his office map, or in the ca.se of a surveyed township,
designating the lot, (|uarter-seclion or subdivision of a section,

and the [wirtion thereof compri.sed in the claim, the length of

the outlines, and if for any reason they are not regular the nature
of .sLfh reason, the situation of the discovery post as indicated

by the di.stance and direction from NO. 1 post, the day and hour
when the discovery uf valuai)Ie mineral in place was made, when
the claim was .staked out and the date of the application, and
with the application shall l)e |)ai(l the prescrilx'd fee.

(2) If a licen.see claims to !« entitled to a free grant of .• Appiinitionfor

iiuning claim, under .section ION, he shall, in addition to the
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iipplicuiinii In rrcitnl tlio ••liiiiii, timkf it|ipli<'alii>ii (I'oriii '>) fur

tin- fni' Kniiii. <» Ivhv. VII. c. II. ». I.Vl; 7 K<l«. \ II i- 13.

>.. i;».

CI) Till' applifiitioii iiikI ^kclfli ..r |)luti j-lmll l-o accimimiiiiMJ
;.V,'.',',',Vm«..v'''

l.y till iiHiilavit (Kuriii ('.) iiiailf I'.v iIk- •li-fnvi-riiiK licciii-w .*lii.xviim
'""i""'

a (Ii-r.(vciv of va!ual>l<' miiHTal in placr ti|Miri the rlaiin, with

pai-tiriiiais of the kind of »»' i>r miiii-ial ili-n.vcml. ami. if pn-*-

siltii', till' kiiiil nf riM'k i-ncinsinii it. tin" ilatc »i tin- di.-ii'iivcry

anil of tlw !<takiii){ nut, tluit tin- ilistanccs jjjvoii in tli<> applica-

tinii anil ski'Icli m' plan ar*- a* acruralc a> tlicy niuM rca-'iinalily

Ik- asccrtaini'd. ami that all the other statcriionts ami partinilar.*

M't forth ami shown in tin- applirrtion and •kctrh or jilan an-

triUMiml corrci't.that at tln-tiin .f staking out there was nothing

upon the lands to indicate that they were m.t oihmi to Ik> staked

out as a niiniiiK elaiiu, that the de|M,nenl verily U-lievi's ihey

weiv so o|K'n and that the >takin(r out is valid and should lie

n'corded. and that thei-e are upon the lands or the lot or part

lot or section of which they form a part no liiiildinti-'. deariiiu

or improvements hir farminn or oi ;
er purposes except a- >et forth

in the aftidavit; and an applicant for a free jjrant shall aNo

file an aflidavit I Form 7) showinj; his right thereto. (.sVr (»

Kdw. VII. c. II, s. i:)7; 7 Kdw. VII. c ill. s. H.

(t) WlicM? the claim is situate more (lian ten mile m A.lililiiiii.'il

lillli- ;|ll«»Wf<t

straight line from the (dlice of the llecorder for each additional
I',',,,,

7.'"""'""'

ten miles or fraction thereof an additional day shall U; allowed
'''-"""'••

for recording, (i Kdw. VII. c. II. s. I.'.s.

60. .V licensee l.y or on who.^e U-half an application is made !;;;X':;i V.'.'""

to i-ecord a nuiiing claim shall at the time of the application
r!'';"',!,.!

produce the license of the licensee hy wliom the staking out was

done and of the Iwensee by or on whos<' iM'lialf the application

is made to the Recorder, and the Recorder shall eiuhirsc and

sign upon the hack of the last mentioned licen.se a note in writing

of the record of the claim, and no such record diall lie complete

or effective until such endorsement is made uidess upon applica-

tion to or in any case coming liefm-e the Commissioner he deems

it just that compliance with the ivciuirements of this section

should l)e excused, (i Kdw. VII. c II, s. ,V.I; 7 Kdw. VII. c. lii,

s. II.

61. If hy error a iicen.see records a mining claim in a divi-
J;.';™;;;;„ i„

sion other than that in which the claim i- sitiuite the error shall
'.'".VMly

.'','""

not affect his title to the claim, hut he shall within fifteen days

Irom the ili.^covery of the error reronl Ihc claim in the division
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in whirh it i>> .-inmli-. nii.! ilw new n-ionl -Imll ln-m the fjiiti- ol

thr foniuT ii'cnnl, iiriil u iiulr -Imll U- iii:iili> ihcri'iin ut tlM*«'riMr

HTiil ol tin' ilatpof rti'tifii , iiiii (i IMw. \ 11. c. 11..-. M,

62. ( 1) The HiiMirdiT fhall !>rtliHitli I'litcr in the |>i'ii|>ci

Iniiik iti liii* cilUcc the |i!ii'lii-iiliii-s nf c.-c'ry itppiii'Mliun tu iccoril n

iiiiiiiiiK rliiiiri which he ih i.x ti> Im- iti mTiirihiii<-<' with thi- pm-
visii)ii> iif thi^< Aft, uiih'«j« a |ifinf applicatinii is ahTaily r nii-il

for the .-iatiH', III- fur any ."iiliMtan'ial |Mirtiiin of the saini> himl^ or

iiiininir nVht.i. ami he shall ftli! tlio appliration. skctili or plan

ami alllilavrt wilji tho rccorils i,( his iillicc; anil every application

pro|H'r to Ik- rcconli'il shall l>«> iliiMncil to Ix- leconlcil when it is

n'ccivol in tin- Hccordi'r's ollice, if all riMinironM'nts tor n'cnnjinjt

have Ix'ct nplieii with, notwilli-tamlinx that the application

may not havi- Ui'n irnnieiliately cnlfred in the ri'coni liook.

(2) If an application is pn's«>nteil which the llenmler lUn-nis

to he not in accordance with this Act, or whicii i- for lands or

niininu rights winih or any »ul>stantial port"on of which are in-

cludj'd in a sulisistinjr recoided claim, he shall not re -d the

application, Imt shall, if desired liy the ajiplicant, u|>on leceiving

the prescrilxMl fee, receive and tile the a|)plication, and the ap-

plicant may apjx'al to the Commissioner against the Uecorder'H

wfiisal to record; hut such filini; shall not Ik' deenicil a dispute

of the recoided claim, nor shall it U' noted or dealt with as such,

unless a dispute verified liy nHidavit is tiled with the Hecorder l»y

the appli<-ant or hy another licensee on his iK'half as in the next

following section provided. 7 Kdw. VII. c. i;{, s. i:{, jxiH.

Whui l:|ilU til

.l.ll I

eriM-i.

whrll
Inn-
n'filiM

1-1

pi

i)isi>rri\(i AiM'i,i('.\Ti(»\.H.

63.— (I) A di.spute (Fonii S) verified hy affidavit (Form <»)
J.'.jr.'.Xi

"'

may lie filed with the Recorder hy a licensee alleKinn that any "''""'•

recorded claim is illeftal or invalid in whole or in iniit, and if the

disputant or the licensee in who.se U'luilf he is aeti ig claims to Ije

entitled to 1* recorded for or to lie entitled to any right or interest

in the lands or mining rights, or in any part thereof comprised in

the disputed claim the dispute shall so .state, giving particulars;

and the Heconler shall, upon payment of the prescrilK'd fee, receive

and file such dispute, and shall enteru note thereof upon the record

of the disjnited claim.

(2) A copy of the dispute and alfiflavit shall lie left hy the ^"U,^;i if.^.

Recorder who shall not later than the next
•ili.llifi™"'

disputant with tin

day after the filing of the dispute transmit such copy by regis-

tered jMist to the ivcoided iiolder of the mining ciaim affected

Of I
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flmri'liv If the f«>cv U fi"l Iff'. '••<• '*< '^'I'''" '""V "'•'"-•' '"

till' or ii..i»' tlic cli^i.uti- ..I' limy ••nlU-rt fi-.n. il^' .liipuiaii sfii

cTtilH |N'r foli'i for innkiiiK I lie ••'•py.

iU) A ili>|iiit(' xlmll ii"t ••<• i-C'-fivfil iiiiic^^ ii niiilaiii- m- liii'

miiIummI thon'o^i tin ii'lilii-*^ l..r «'ivi.-c at ->>\nf \>\m-v n-.t f.ii.iv

than 'ivc mill's .lisfuiit from llic |{ ril<M"s Mllici-. iiii. llic |>r..-

visimi-^ ..f Mil.-*Tli..iw » aii.l :. of .iMfioti 1:5:1 Miiill a|.|.l.v in r<'-|M..'i

».. MTMrc uf'iiii till' ilis|miaiit, 7 Ivlw, Nll.i-. i:{. s |:{, /x/;/.

I) \ ilispiiti' 'liiill licit In- ri'ccivt I'litcri-I iifiiiiist .-iiiv

cliiiiii after 11 .-.Ml i(i.-ati' "f iiTur.l tlnTc..f has Utii .'laiitcl. iicr

ONccpi 'ly Iravc -"f tlic (•.iiiiriiissi..iifr aftt-r the valiility <<( tlic cl.iiMi

ImsU- iia<ljuili<-al<'>liip<'iil'\ 'III- l{i'c.,r.U'r..r l.y tiicC iiiisHioiicr,

nr iili.M- it lia- U'cii ..II i<T.inl for sixty .lays ami 'im- afmuly lia<l

a (lispiitc ciitfi*'"! aKaiii-t it; l.iit tliis aiiiiMiiln.' i' - ii"t irtr..-

uctivc ami sl„ill m>t apply lo aii\ ca**' when- 'irli vali.lity mu-

hcrptol.iiv U't'ii a-ljii lif'ati-il iipuii l.y llif KoiMinlfi- m' l.\ lli.' C.ni-

(.Vs aiiKiMli-l ill l'»l(t. I>v l(t I'll" VII •
JC. s, ;{.•>.)

ni OlIIT.

CKHIIK" VTK UK

64. Wlin-o a iiiiiiiiijt claim not witliin :i C n !< lM-i.(Mti.>ii

Ami has U-fii rcrtinli'd for si\ty iLiV-i ami 'in- :>ll' " '
mi-' •vciy

"

has not l»o«'ii a<lvcrscl\ 11 port oil u|m,ii l.y th. inM-'iIip^ "I'l'i.

or whore a miniiifi flaim within a Ciiiiiplcti' Iii-|ir, nmi \r.M li.i

Ihhmi rcc(.r'lo(l for sixty ilays. ami the .lisroN-'ry up..-, whidi it

is l>asC(l has l^-on iiis|K'<-t«>il ami finally allnwcii. upon apf.lii'alioii

of the holder of the rlaini. ami if there is m> .lispute -latnliii!;

ajiaiiisl the elaiiii ami the surface rights coiiipeiisai 1
m, il :iny.

has lK>en paid or ^e(•urell. tlie Kec.nler, unless l.y reason of an

order iH-ndiiiK |.roi-eediiiK or other siK>riai matter or tiiiiis: it would

1)0 iini)ro|ior to do s... shall >:ive ti. sUi-h holder a certifirate ol

record (Form 10), or if a portion of the claim is iinalTected l.y any

of the matters aforesaid he may. if he deems proper. «ive a .
ertifi-

cate of record as to such portion. 7 Kdw. Vil. c. 1:5. ^- i:<. /""''•

66. The certificate of record, in the al.sence of mistake or

fraud, shall tte final and coii«-lusive evidence of the performance

of all the i-e(|uiremetits of 'his \c(. except workinj: conditions, in

res|)ect to the mining claim ii]) to the dnte of the certiHc:,te; and

thereafter the miiiins claim sliall not in tl.e absence of mistake

or fraud lie liable to imiieacluneiit or forfeiture except asexpressly

providedtn- this Act. ti Kdw. VII. c ll,s. 71; 7 Kdw. VU.c. i:{.

. !ilh.

Kff.M

:in.|

of I-

t cif i.*HUe

.l.-livery

'frtificiile
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r 66. \\ licic tlic ('ci'lKicutc (if n'conl Ims liocii issucil in mistake ''""V'.'""'«

or lias Im'cii ohtaiiicd l>v fraud, tlic Cnnmiissiniicr simil liuvc Mower ."'""' '•" '

* II 1*1 ... I * hy riilNtilK)',

to revoke and eaiicel it on the application of the Crown or an ollicer
""'

of the Huieau of .Mines, oi of any person iiitere-ited.

l,t.

!i«.:

KXTKNT OK' l(l(;ills IN Ml.\|\(i ( I.AIMS.

67. Siiliject to the piovisions of section (m, a licensee shall
.'.'f'"""']"'!

not ac<|iiire any rijilil to or intei-est in a niiiiiii}: claini unless , minirai"'"*
, rill.,., '

m'i'('-.'trv In
discovery of valuable iiuiieral in place has U'eii made thereon "'''' '''""

l>y him or liy another licensee on his iK'half. (i Kdw \n c II s

117: 7 Kdw. VII. c. i;{, s. ;{|.

68. The staking out or the fiiinj; of an application for, or
.'.{.^fj;,'"

'"

the recordiiifi of a niininj; claim, or all or any of .such acts, shall

not confer u|)'>n a licell^ee any richl, title, interest or claim in

or to the miiiiiiK <'iaim other than the rijjlit to proceed, as in this

Act provided to obtain a certificate of record and a palrnt from
the Crown; and piior to the issue of a certificate of record the
licensee shall Ix' merely a licensee of the Crown, and after the issue

of the certificate and until he ol.taiiis a patent he shall Ik" a tenant
at will of the Crown in resjiect of the miniiiij claim. 7 Kdw. VII
c Vi. s. U.S.

.VDDUKSIS FOU SKKVICK.

69.— (1) Kvery application for a miniiift claim or a work- ^.',';'|7.;r„/",^

infj permit and every ofner application and every transfer <u- ;'|';,,,

%'''"'"

assifjnment of a mining claim or of any rijrht or interest a,..
''i'". <"

(juired under the provision of this Act sliall *'ontaiii, or have
endoi>ed thereon, the place of residence and post-office address
of the applicant, transfeiw or assignee, and also, when he is

not a resident in Ontario, the name, residence and post-office

a(ldre.ss of some person n-sident in Ontario upon whom .-jervice

may Ik» made.

(2) .\o such application, transfer or as.sicnment shall lie ^^i'l'i't-"''"".

/.
. I I I I - .. .

'''''• ""'"t
tiled or recorded unless it conforms with the provisions of tlie '7,","VJ'

next precediiifisuh.section.

(;{) .\iiot her per.soii resident in Ontario inav Ik- sul>stituted '*"'""'""'"¥

1 , .
• ni'w iiKiiil for

as the person upon whom service may lie made liy filing in the
«"'''

office in which any such application, transfer or a.ssignmeut is

filed or recorded, a memorandum .netting forth the name, resi-

dence and post-office address of such other jH-rson and .such

sul)stitutioi> may lie made from time t. time as occasion may
rei|uire.
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(4) Sorvico upmi the ikvsoii iiuiiiod us tlio iTorsoii iipr.n
;,a,",'i"'„',""i"!

whom service may Ik- mmlp, uiilfss unotlicr iktsoii lias Ik-pii suli-
'"'''"'"

stitufcd for him uiiihM- the piovisicms of sulisectioii .i. ami in

case of sm-li substitution upon the (mm-soii sultstituted. sliail

liave tiie same effect as service upon the |H'rson whom he repre-

sents.

(.">) The provisions of the next preceding sul)section siiail
\,"l",\'J!„

ai>piy to every notice, demand or proceedin<; in any way re-"

iatinj: to a mininn chiim or to niiiiin}: ri>;iits or to any otiier

riglit or intere-i wiiich may Ik" ac(|uired umh'r tlie provisions

of this Act. (.\'(ir).

Till STS. .\(iHKKMK\TS AND TK.VNSKKUS.

70. -(1) -Notice of a trust, expre.ss, implied or constructive. jt.'.'l.'.'Ii'ii.r „„i

relatini: to aiiv unpatented mininj: claim shall not l>e entered l\'.J,\!"",.,,1,1 "in iril-l.'

on the i-ecord or 1h' i-eceived l>y a Keconler.

(2) I)(<scril)inj; the holder of the niiniiif: claim as a trustee.
ii,'.;?,',!,'.,'"'*s

whether the iK-neficiary or oliject of the trust is mentioned or ,',',;;,';:;"„,

'"'

not. shall not im|)ose upon any person deaiing with such holder,

the duty of makiiif; any in(|uiry as to his power to deal there-

with, hut the holder may tleal with the claim as if such de-

seription had not Ikmmi inserted.

(:i) Xothinfi in this section contained shall relieve the holder

of the minin-i claim who is in fact a trustee thereof or of any

part or share thereof or interest therein, from liability as Ik>-

tween himself and any |)ersoii, minin<; partnership ^>r c(>mpany

for whom he is a trustee, hut such liahility shall continue as

if this section had not l>een enacte.1, nor shall any provision

in this \vt relieve the holder from any personal lialnlity or

ot)li)tati(m. (i Edw. Vil. c. 11, s. l.V.t; 7 K<lw. VM. c i;{. s.

4:..

71,__(1) X,, iH-r.son shall he entitled to enforce any claim. ,.„f"r,.,.al!i,'

'

right or interest, contracted for or aciiuired U-fore tiie stakms ',lri,i„»

out. to or in or \mder any staking out or i-ecordiu'j; of a nmiMiR
""'""

claim or of any mining lamls or mining rifthts doiu- m the

name of another person unless the fact that such first-men-

tioned person is so entitled is made to ap|war l>y a writmi;

signed l>y the holder of the claim or l.y the licensee by whom

or in whose name the staking out or recording was done, or

the evidence of such first -mentioned per.son is corroborated liy

.some other material evidence, a.id where a right or interest is

.so made to apiH'ar the provisions of the Statute of Frauds shall

not apply.
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(2) Xii |)Oi>i<in shiill 1)0 piititlc'd to oiiforct' any (•(intrnct, inuilo

aftor tlip stakitig out. for sale or transfer of a niininK claim or

any mining lands or mining rijilits, or any intpivst in or coti-

cerninK t'"* sanip, unless the acreenient or some note or mem-
orandum thereof is in writing signed hy the person asniust

whom it is sought to eiilorce the contract or liy his agent there-

unto by him lawfully authorized. (.SVe H. C. isos, c. ;j;i, s.

I.")): 7 kdw. VII. c. i:j, s. l.").

72. A transfer of an un|iatente<l mining claim or of un> ll^'^'*'',[

intei-est therein may l)e in Form 11 and shall !« signed tiy the

transferor or hy his agent authorized by instrument in writing.

(i Kdw. VII. c. 11, s. lis; 7 l-Abx. VII. c. i:}. s. :J2.

I'ri-n'iC'"*"'"*

fiM ri'iMinliriK

HKCOHDIMi noClMKN'TS.

73. Kxcejtt as in this .Vet otherwi.se expiessly provided, n

tratisfer or assignnnMit of or agreement or other instrument '"""^"""i

affecting a mining claim or any recorded right or interest ac-

quired under the provisions of this .Vet. shall lie entered on the

record or received l>y a Kecorde.' unless the same pittpoits to

lie .-igned hy tlie recorded holder of tlir claim or 'ighl or in-

terest affecteil. or by his agent authorized liy recorded itistru-

meiit in writing, ttor shaii any such instrutiient U' recorded

witiiout an affidavit (Foim 12) attached to or endorsed thereon,

made by a stibsciil)ing witness to the instruiiieiu.

T4. .Vfter a mining claim or any other tight lir nnli'.l

acquiiefl under the i)royisions of this .Vet has !K>en rj'corded every '"'"' ""•".v.

instrutnent other than a will affecting the daitti or any ititerest

therein shall lie void a.-; against a sul)>ec|uetit purchaser (i

transferee for valuable consideration wahout actual notice 'inle-s

such instrument is recorded liefore the iwordingof the inst.-ument

under which the ^ub.-^ofiuent iiurcha-er or transferee claims.

76. The recorditig of ati instrutnent under this .Vet shall i"""™"',';"*
/"

constitute notice of t!ie instrument to all |)er.soiis claiming any
intere.st in the claim subse'itient to such recording, notwith-

standing any defect in the pro( f for recording, but nevertheless

it shidl l>e tiie duty of the Ueci nler not to record an instrument

except upon the |)roof rei|uired by tliis .Vet. Sir I{.S.(). c. i:}(i,

s. <r2.

76. Priority of recording shall prevail utiless before the

prior recording there has been actual notice of the prior in- f"'™''

strtiment by the party claiming under the prior recording.

See R.S.O. c. i:}(i, s. 97.
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77,— (1) The HpcMiilor shall eiit<M- u|m)Ii tlip w -d "f an> ,*rX;';"',','^,i

unpati'tHcd mining claim or ntl.er reccnled right or interest
'"'""""""

H mitp of any urder or «lecisi(.n made by him affecting I'le same,

giving its ditle and effect and the date of the entry; and he

shall u|M.n reliving with the i>iTsciilied fee. an .irder of de-

rUiitll of the ("iimmiHsioner. or an order, judgment or ceitifi-

('«(«' In an it|i|«'Hl fi"ii iiiin. or a ci-itilHMJ or .-worn copy ! hereof,

file (I**! sHKif and enter a »•«««• tNrWol upon the i-ecord ot the

cImJIO nr right or mU'ttt"! Hl!»'<'ti^l therehy.

CJ) In a proceeding callMig iti '|iw-ti<m any init-re^t in an ,^,',Xa"* of

iinpatit-((tf() mining .lailM or /(hei rwurded right or interest
''"'"''"'"

tlio Conimi.-.-ioner or Recorder may issue a certificate (Form

|3) and upon receipt thereof and payment of the presi-iilx^d

(00 th fJt.'order shall file and note it as herein al>ove direcfvl.

r;j) The filinL' of a .'prtificate shall l>e actual notice to all ,.,!,.',X-,,tr i..

hi- IHttHT.

f)erst)/js of the proceednig.

(4) The certificate, ami the fduig and notiiii; thereof, shall
,.,.'J,'ii|,'.'u't,. "..t

fie of no pffet't for any puri)ose whatever utter the expiration
'"""'"'''"

<jt ten d»vs from the date of filing unle.-<s within that time an

order continuing the same is ol.tained from the Commissioner

or tlie Rpcoider. an<l any person interested may at anv time

«])ply to the Commissioner for an order vacating tlu .•ertificaie.

7 Kdw. VII. c. 13. s. 4().

WORKINT. (()M)rTU)\<.

7g. (1) The reconled holder of a mitiins: claim shall |>pr- ,„"J|,|"f,„ „„

form therecm work which shall consist of stripping or opeiiing
'"""""i"""'

up of mines, sinking siiafts or othw actual mining operations

as follows:

—

(n) During tl>e three montiis immediateiy t'ollowhig the

recording, to the extent of thirty days of not less

than S hours (xm- day:

(6) During each of the first ami .second years following

the expiration of -uch three months, to the extent

of (M) days oi' not less than N hours ijer day;

(c) During the third year following the expiration of

such three months, to the extent of not less tlian

90 day.s of S hours |ier day.

(2) The work may !« com))leted in a less period of time^ IJ^Xir

than herein sjiecified. If more work i« p««rforme.l by '-r ,,„
•^'''"^ i''""

behalf of the reconled holder than i** htwin recjuired during

the first thiee months or in any sul«n'Muent year, tlie exe*^s
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.^ I

U|Miii proof of the saiiic liMviiifr Ik'cii iMM'forincil slmll Ik- credited

hy the liecorilor u|xiii the work iv(|iiireil to Ik; done during any

suhseijiieiit year, ti I'Mw. N'lF. c. II, s. KiO.

(;{) The recorded holder of a iniiiiii;: ciaiin shall, not later '',',',',5','.',.' „'|'|„

than I(( days after eaeli of tlu" periods s|iecified. make a report "'"''

(Form 11) as to the work done liy iiiin diiriiiK such period, veri-

fied hy affidavit (Form l."(), hut a re|»irt shall not In- re(|uired

tor any jierioil in which in coiise(|uence of the work haviii);

(>»'cfi (>reviously done and reported no work lui- \HH'n done. The

rejMiit shall show in detail i he names and resiliences of the men
who |«'rtorm«'(l the work and the dates upon which each man
Worked in its performance, ti Kdw. \TI. c. II, s. Kil: 7 Ivlw.

VII. c. l;{. s. 47, (.1^ iimnuUd in I'.UO, /.// lit Eilir. VII. c. 2(i, .s. fo

(I) ).

(4) The Recorder =t -atisfie.! tli»t the pre-crilH'd work has
l,','.;!;"";^;;;,.

Iieen dul\' pertormeil m;{\ iirant a certificate i I'ortn l(i), hut he

may fiiC'T if he cleems ])ro|H'r ins{)ect o, order tlw insiH'ctioii of

the woi^k. or otherwisj' investigate the <|uestion of its sufficiency.

^vw\\ certifi^'irie. in the ahsetice of fraud or mistake, shall Im'

final »»d concln.sive cvidenci" of the ilue ix-rforniaMic of the

work thert>in certified, hut wlwre it has l«'en issued in luistaKe

or olit allied l-y fraud the Commissioner shall have jwiwer to

rev. ike an<l cancel it u[Min the ajiplication of the Crown or an

officer of the Mureau of .Mines or any |x-rson interested. The

<|uestion of the du<' |HTf'oriiiance of work shall not Ik- appealahie

lieyonil the Commissi«»iier. ti F,dw. \TI. c. 11, ss. 1(12, (il: 7

Kdw. VII, c. i:{. ss. 4S, .')!. (Ax atMiidnl in 1!>I(I hi/ Ht IaIii: VII

r. 2(>. x. 4.') (;it ).

(')) \ license*' who has given notice 'Fortn 17) to the Hecorder
J,'f''''J',',r'k'"||

of his iirteiition to |»ertorm ail the work rei|uire(l to Ijo |.)erfornieil
li'i!"',,',","""'

in resijo*'? of not more than three cofitiguoii> minmg claims

mjon one or two of them, may |K'rforiii such work u("in the

ciaiin or claims so s|x>cified and the refmrt and affidavit as to

Work may In* ma»le accordingly, o IMw. \1I. c. II, - W.i: 7

Kdw. Vli. c. i:{. s. Mi.

Ci-rtaii) uiiik
iifit iiicliiiii'il

t- ":ictuiil
•lining o[M-r:i-

(()) The construction of houses or roads or other like impr...('

nients shall not constitute "acttial mining oiieration.- " witlo;

the meaning of this section.
'"^'

Coininitntiini uf Time hh'tintioii<.

K-lioil:* l-\-

79. In computing the time within which work upon a mining
,'',',',';,p',l,i'"n

claim is reiiuired to he |)erformed, the following |)eriods of lime
!,'"'mi,m'('- '"o

shall Ijeexclu.led:— Zl^P,'
"•»
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(a) All time wliicli liy iiii Order in ('i)uncil or rcjiulalioii

is excludc'd;

(b) In 11 Forest. Heserve the time eliipsing U'tween the

delivery by the hiilder of a niininj; claim to I he Hiireaii

of Mines of an application to work upon the same

and the <ji'i'"'i"fl "f such permission
. 'i Ivhv. \'II.

c. 11. s. Kit: 7 VAw. VII. c i:{, s. :,().

(() In the ca.M' of lands undei tindK>r license the lime during

which Working conditions are suspendeil under s<'ctiou

17:

((/) The time during wiiicli mining operations are pid-

hihiteil liy the Minister under seit ion In.

80.— (1) If liy reason of pending pinceedings or of the death
jili,','.'";,","'

"'

ov incapacity fi'om illness of tiie holder of a minini; claim I he work i"''"'i"-«"''

is not performed within the presci-iiwd time, the Recorder ma>'

from time to lime extend the time for the performance of sui'h

Work for such period as h(> may deem reasoiiulilc and he shall toiih-

with enter a note of every such exlension on the record of the

claim, (i IMw. VII. c. II. s. 72: 7 Ivlw. VII. c. Ci. s. ol.

{2) Work peiformed within any such evtemled period shall

lie deemed to have heen duly |)erformed under <ei-tion 7x.

81. \\here two or more persons are the holders of an un- ),|;,"|;'|'|,',|"";|',"''

|)atented mininir claim, each of them shail c<inlriliule propor- ''*
'"'"""'''^'

tionately to his interest, or as they may otherwise agree between

them.s(>lves, to the work reiiuired to lie done thereon. In ca<e

of default by any holder the ("cunmi<sioner ujion the a|)plication

of any other holder and upon notice to and after hearing all

l)er.sons interested lU' such (^f them as appear, may make an order

vesting the interest of the defaulter in the other co-owners upon

such terms and condition- anil in such |iroportion-; a-^ he may deem

This provision shall ap|)ly to all mining claims staked out

or ajiplied for on or after the llili day of May, 1!HM>. or Iwfore

that day inider regulations made under the authority of Tlif

MiiKx Arl, lH>ing (diapter 'M\ of the Hevi.se<| Statutes of Ontario.

l.S<J7.

.\H.V\DONMK\T.

82.— (1) A liceiisee may. at any time, abandon a mi'iing
,li','','J|,'i',",'

'""^

claim by giving notice in writing (I'orin I.S) to the Heconler of '"'"""* 'i-''"'

his intention so to do.

(2) The Recorder shall rnter a note of suidi abandonment !;f \?i,,'m,i?,",'-''

upon the record of the claim, with the date of the receipt <if the '"""
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notice uiui thcreuixni all iiit«'rpst of tlio lic»'iisi>e in such ciaini

shall cease and deteriiiine, and tiie claitn shall thereuiwin Ix-

forthwith o|K'n for prosjioctinf! and staking out. (i Kdw. VII.

c. 11, s. 105; 7 Kdv,-. VII. c. Vi. s. ,>l.

83. Xon-c<un])liance hy tiie licensee with any reiiuii-enient of
,'J'/,|"''™,'i'|x,.t

this Act as to tlie time or manner of the staking out and record-
\Ti,','i'

"«''"""'

ing of a mining claim or with a direction of the Mecorder in regard "i;7,;„",l"in-

thereto, within ti\e time limited therefor, shall Ik- dwmed to ''"""'™'-

l)e an ai)andonment, and the claim shall, without any declara-

tion, entry or act on the part of the Oown or hy any officer,

unless otherwise ordei-ed hy the rommissioner, Ik* forthwith oimmi

to |)ros|)ecting and staking out. (i ]'".dw. VII. c. II, s. Kid; 7

Ivlw. VII. c. i;}, s. .')! {/IS (iimnikd in l!K»i»/;// !> fjihriint VII. c. Jt!,

K..SI (/) ) .

KOKFKITt UK.

84.— (1) Kxcept as provided in- .section S."), all the interest
{."'f'Ttun-' ..f

of the holder of u mining ciaini Iwfore the patent theivof |,.,s
"'"""' "'"'"'

issued shall cease and the claim shall without any dedaratinn,

entry or act on the part of the Crown or hy any officer forthwith

lie open for prospecting and staking out :

—

(a) If the license of the hohlcr has e.xpired, and has not

l)een renewed.

(b) If without the con.-enl in writing of the Recorder or

Commissioner, or for any puipose of fraud or decep-

tion or other improper pur|M).se, the holder remove<

or causes or pmcui*es to Ire remove<l any stake or

jKist forming part of the staking <»ut of such mining

claim, or for any such puri)ose changes or effaces or

causes to lie changed or effaced any writing or mark-

ing u|)on any such stake or post.

(f) If the prescribed work is not duly i)erforme<l.

(rf) If any report under sul).section '.i of section 7S is not

maile and deposited with the Recorder as therein

re<iuire(!.

(c) If the application and payment for the i)atent lequired

bj- sections lOti and 107 are not made within the pre-

scril)ed time, ti Kdw. VII. c. 11, s. 1(,S; 7 Edw. VII.

c. 13, s. 52 {(IX amended in VM9, by » Edw. VII. r. 20. s.

J/ {2)).

(2) Xo person other than the Minister or an officer of the

Bureau of Mines or a licensee interested in the proi>erty afTected

shall l)e entitled to raise any question of forfeiture e.wept by

leave of the ('ommissioner.
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86.— (I) Fiirlcitiiro nr loss i.f rights under .-.fctioii SJ simll ,^;,:;/;;;;;,'.:;*; ,„

not take pliicc for tlimo niontlis after ilefauit. if
'"""'" """''"

((/) In a case under parafirapli ('/) tlie linlder of tlic elaini

olitains a s|)Ofial renewal license which shall lie so

marked and shall lie issued only upon payment of

three times the proseriliod license fee;

(/() In a case under paraKra]>h 01) tlie holder files a pro|ier

r«'port and pays therewith a s| lal fee of $2'>;

(2) Where compliance with any of the other re(iuireinents ''j!!!',',*,!"'

mentioned in section Si has 1km'!1 prevented liy |K'ii(linn
I
>roceed- [;,",,';,';";.".,,."'

ings or by any other special cause not reasonalily within the

c<introl of the holder, the Commissioner within three months after

default may upon such terms as to compensation for ex|ienses

incurred liy any other licensee who has aopiired ;iiiv inteivst in

the claim during such period ami uixm such other terms as he

may deem just make an order relieving the person in default

from the forfeiture or lo.>s of rights and upon compliance with

the terms if any so imjiosed tlie order may lie filed with the

Recorder and then'U]ion tlie intei-est or rights I'o'i'fited or lost

shall re-vest in the person so relieved.

(;{) The Hecorder upon any forfeiture or aliaiulonment of
f|'"f"i,in- i.>

or loss of lights in a mining claim shall forthwith enter a note "' '''"

thereof with the date of the entry upon the record of the claim

and mark the record of the claim "(."ancelled, " and shall forthwith

post up in his ofhce a notice of the cancellation. 7 Kdw. \'II. c.

la, s. .>;{.

87. In the case of joint holders where the intere-t of a holder
j,','i',',"i',,|,"'r

has ceased liy reason of exjiiration of his license, such interest
1'", u.'^'.IJIi;''..

"'

shall, if the Minister so directs, jiass to and vest in the otUer

holders in proportion to their interests in the claim.

88. Where a licensee in whose name a mining claim has lieen
iV,"',!i.„ 1',' f„re

stakeil out dies lK>fore the claim is recorded, and whei-e the holder
,"','j",|.'J

j;,";,,,',^'.

of a claim dies iK'fore issue of a patent for the claim no other person i"'"'"-

shall, without leave of the Commissioner. U' entitled to stake out

or i-i'cord a mining claim upon any part of the same lands or to

ac(|uiii' anv right, privilege or intercs', in respect thereof with.in

twelvemonths after the death of such li cnsee o; holler, a!, (I

the CoiniiiissiciuT may within such twelve mmths make such

order as iiiav seem just for vesting the ciaiin in the representatives

of such holder not wil listandiiiir any lnpse. al>aii(lonnieiit
.
caiicelia-

tion, forfeituiv or loss ot rights under any (iiovi.-inii ot this .\ct.

{\tw.)
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94.— (I) A lici'M-i'c limy nlifiiin a workin)? |H>niiit KiviiiK
,','',i',*,'i'„ "i.„ri(.

Iiiiii, for the iiur|K.M> of priisitpctitiK fm iiiiinTals, tli(> cxcliHivc iVK^HuI'"
|M>sM'ssinn iif an aica iit laml ii|k'|i to |iPiM|)rctinjj and !«takiiiK mil, ""'"

such aroa iK'injf nf tlic fcii'iii ami at-rcajjc prcscrilN-il for a iiiiiiiiiB

claim, l>y |ir<)<-ti>(liiiK in tin- follitwiti); inanncr:

((/) Ity siakiiijt lln' i-iinuTs ami iiiaikinK the Unindai-ios u!

siii-li area ami placing iiuiiiIkms ami partir-iilar.o upon
the po-'s in the saiiif inaiiiUM' as fai' as possiiiic as is

]iriiviil('il ill section ')\ in rosix'ct to iiiiniiiK 'laiiiis,

omitting only what is pro-.-idcd in ii-spcct of dis-

covery and till' discoverv jiost, iiiit the words "work-
ing permit applied for" shall In* written or plai-ed

on No. 1 ]M)st and each post shall Ix" notched with

three rinjfs of notclies not less than ', inch deep ami
not less than 2 inches apart, lH-;;iiiiiiii>r almut '2 inches

from the top of ihe [wist. 7 Ivlw. \II. c. i:{, s. ;{<».

ill) Hy furnishing to the Hecorder within 1.") days after the

staking out, an appli.-alion in duplicate (Form !!»),

together with a map or ]ilaii, in <luplicate, indicatiiijj

jieneraiiy and as definitely as possible the location

of the area l>y reference to some ascertained lioundary

or locality, together with an affidavit (Form 20),

statiim tlie name of the licensee on whose helialf

the application is made, and the letter and numl>er

of hU license, the locality of the area as indicated

l>y some <;eiieral description ami statoment, and siiidi

other information as will enalile tlie Ifeconler to lay

down the area on his office map, and the time when
the area was staked out, that at the time the area

was staked out there was notliiiif; on it to indicate that

it was Hot open to Ix^ staked out for a working jiermit,

that the deponent knows of no reason why the workinj;

])ermit should not U' granted, and that he verily

In-iieves the applicant is entitled under the provisions

of this Act to make the application. Whore the area

is situated more than ten miles in a straight line from

the office of the Hecorder, an additional day shall \>o

allowed forfiirnishinj; the apjilication foreachadditional

fen miles or fraction thereof.

(c) Hy procuriii!; from the Hecorder a certificate of the

application (Form 21) and secuivly affixing the

same to .\o. 1 post within tiiire days after the grant-

ing of the certificate, and where the area is mure than



:wi

It'll iiiU"* in 11 siniinlil liiu • flolll til.' iitlii'c III Ihc

Hoc 1 I.T an aililil ioiial lay «liall In. all iWCil fur ••aril

iiilili i"iii 1 Icii mill VS III' 1' •ai'ti III ll ii'i-( .if.

('/) H \ pay !i;r Of -ci'iiriii ^ In 1 IC IIWIHT III he siirfacf r (this

ill ll t' fa >(' iif iaiH Is ll,.' siirl ai'i' •ijrl Is lit' wliii'li have

ll('<Ml till •I'ctiifiirc Kraiil '.1. soi.l. li'iiM'i i III' iiif ilcil.

i'iiiii| ICIISi llicTll till' ihc ii j'"i'> Ill Ian ial!< • arisiiiir fl'iilii

llic
1
>n>s| K'l'linU i>f sii.'li aii<l?

.
"" ircsci'il K'll liy s(>(•linn

lot.

CJ) I'liiin riiin|iiiaiii'«' uitli ilic |iiiivi-iiiiis nt >ulisci'iiiiii I

unil payiiiciil uf Ihc prcscrilu'il fee, ihc ap|iiii'Miil shall, after si\ty

(lays anil wilhiii seventy days fniiii the slakiiin nil "f the are.'i.

priiciire frmii Ihe Heciinler a wnrkiii); |H»rniit (I'liriii 2"_'), whii'li

shall Ik- fur a periml of si\ niniiihs Innn the ilat;' uf its is<uc.

I'i'iiviileil llial in case the siraiilini; uf !i wnrkiiia per.iiit is pic-

ventcil liy ihe recuriliiij; nf a iiiiniiii; claiiii after the pniperly

was slakcil mil fur the wurkiii}; permit or liy any pcmliiif; ilis-

piite (ir liy failure nf the applicant after rcasniialilc ililijrence In

airaiiK'" with ll. nwiicr nf any siiiface rijihts as In the cninpen-

salinii the Hecnriler nr ihe ('nniiiiissiuiier may, iiulwit hslaiuliii}!

the iap.se nf Ihe seveiily ila\s, niiler llie uiraiiliim nf the wnrkinj;

IM-rniit. ') Kihv. Vll. c. II, s. Ill, /wW;7 VAw. \II. c. |;{,

ss. ;js. :{!l, 10.

UhfM work-
illK iMTMlil

iimv i"»iif.

I'ro'

96. .\ licensee shall nnl apply fnr nr In III aii\ iicciisc >eai
,,,,„,i,, „i,i.ii

iiinre than liiree wnrkiiij; permits in any niie iiiiniii'; ilivisimi nr
™'J[„!,"|'

in territnry mil cnni|ii'i.-eil in any iiiiiiiiii; ilivisinii. ti IMw. VII.

c. 11, s. \:,:i.

97. I'lilil a wnrkiiij; per-iiit hiis liciii jiraiitcil, ami a iintice

llierenf (l''nrni 2i) lias iH'cn alfixcil tn Nn. 1 pnst , the area in-

cluded in the applicalinii shall lie siilijecl In ]iri.s])ecliii<!; and

staking nut as a mining claim li.v aii>' licensee, Iml lliereafler

durini; the (•niitinuaiice nf the wnrkins; |i(>riiiil nr the renewal

thereiif. if any, the linlder llierenf sliall have llie exclusive ri^iil

tn prns|H^ct and stake nut nn the saiil area. I'mvided that at

any lime after the expiralinn nf (iO days frmii the staking nut

where it .seems just the ("nmmissiniier nr the Recnrder may nnler

that the area shall iint Ik- npen In pnispectiiis nr staking nut

until the wnrkinjr permit ap|ilicatinii has lieen dispnsed nf, and

such (ii'der shall lie ofTective as .sniiii as a duplicate nr cerfifii'd

cnjiy llierenf is affixed In the Xn. I pnst. Ii I'Mw. \n. c. 11. ss.

ill and 11.'); 7 Kdw. VII. c. 13. s. i>.

UiKht' nf
ntlli'r
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96. Ksfopt a.-* KflicrHUj' rxprc-sly pruvidcil. .1 li(i>t»!<«f >tiik-
.ViMM''"|In.Ti'''

iiiK out III) iiri'u of liiiiil for it working |)riniit iluill in nil it'-<(H'i'tr4
;^/,'i',","ii'«*,|«'iroi.

lie siilijiM't fi) the Miuiic rest rict ion.-* and ('iiiulitiiiiis a-< tn prnsp^'ct-

ing ami .«takiiiK out a^< an- applicahlr to a licriiMT pro.«|M*rtinK .>>iil

HtiikiiiK (lUt a tiiiriii))! clHiiii. aiiil without liinititie the RiMicral

npplicHtioii of thi> ^)>ctioii, M>ctioiii ;<l. .'{(> to II Mul>s(>«'tioii .'i

of (<»'ftioii 4"i. foi'tioii* (I to .VJ. .»", .')\. HI In (»;{, (»«.( to "7, anil 7!t

t(> K*J. Ml far a" tlx-y can Ix' niailc appiii'abic, and nullified mi far

UH iitny Ik* iic'('»'s«ar\', -^liall apply to an application fi.r a working

|JOrinit and to a vvorkinj; iwrniit wlicii };rant«'d. (i \'Aw. \II.

r. U.S. I V.t.

99. ConinuMicinjj not Jatf-r thatiilic cNpiratioti of t wo wcn-kn jy,'",}','"*,"'"'

ultiT the frvantinK of a workinn pcmiit. tlic holder >hall iM'if' nii
i*;,",'*""'

'"'''

upon tlio area dcscrilH-d in the u.irkiMjj jwrniit, wmk coiijii^iuiK

of searciiinjj for tnincrai.- I'\- -iiikinn-'iiafts or pits, ditrsiiir.; trcnciic-

niakiuK cross-cuts. Iiorinj: '>.v di;imond or other drill, or other

bona fiilf o|)erations of a like kiml to the extent of five days of

eight hours [wr day in each week. Provided that he iiia.v per-

form sueh work during -x lesser ix-riod than six months.

Iiut .so that the amount of work performed shall not .it any time

lie le.ss than that herein prcsi rilK'il.

,,,,,1 Riglil lotmiK'
100. A workinj; p«'rmil inay 1h' transferred (I'orm U'o)

U|xin the transfer iH'ing rec rded the transfere*' shall Ik- entitled p*"""

to the nnexpiiTd term of the working permit and an . light of

renewal thereoi'. <i i;dvv. VII. c. 11. s. l.'il

101. The Heeorrler may grant to the hohh-r of a w.irking
".'S';'i,'f'w"r'k-

[jorndt who has complied with the re(|uirements of this \i-t one "'* '"'"""

renewal thcivof (Form 2ti), for a period of six months. I>ut the

ri'newal shall I"' sulijcct to tlie same re<|uirenients as to work to

lie peHormed und otherwise as the original working permit, ti

Kdw. Vll. c. 11. s l.V_>.

102. If ilif holder of a working (lermit makes a di-i -ivery ^,'^"j^"f„;""

of valualile nn'neral in place iiixm the area of land included I herein ^^'^''11'*,,''"'

he nuiy stake out and recoid a mining claim thei-eoii ai'l the

necessary variaiions may lie made in the ai)|)lication toi' the re-

cording of the claim aid in the afhdavit to 1k> filed therewith.

7 Kdw. \II. c. i:{, s. II, iinrl.

103. The decision or order of the Commissioner in re.spcct ('''.mmiM'iim.'r

of a working permit or of an applicalioM therefor or as to any "• i''' fi""!-

right 01 interest thereunder or affected tiiereliy shall lie final

and shall not 1)C subject to appeal. 7 ICdw. VII. c. V.i, s. 4,

jrnrt.

lii - !,

r 'i

r \A
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V.\UT l.\. ol»|;UATIO.\ or MINKS.

REtULMIIlNi*.

k.'pl of I.'kU

*'Mir>li>yi>it

157. N.. I«'V uikUt tin- iiKc of fiftmt yi-ars slmll U- «mii-
,*,,":';'.',n,"M"l.i

pli.ycl nr iilltiwfil f.ir llic |mii><>s<'^ .if cniplovincnl lo U- licluvv
'•"'•'""

UrtMtiid in any mine; ami •vi'i'l in the i-usc nf iiiit-a tniiiniiriK

wiirks iKi girl or wnniati ^liiiil In* i'm|ilc)yi-il at mininjs \v<.rk ..f

.•..ll,.wc<l to Ik' for the |)m|»i-ip of oniploynifiit at mining work in

oralout any niino. <i l",.l\v. \ 11. r. ll,.>i. IlKi.

J5g._(l)\„ U,y tiii-lor the n^v of sevcnt«'«'n years >1"hII
.!I;;|;,'.;, ;;;.,„,

Ih' oinployeil or ullowi-d to Ik> U>Io\v «i nd for tin- purpo-r of '"' '">

eniployinciii in any mini' on Siunlayor for mon- than i-ij{lit lioiir?'

ill any one ilav.

(2) Tilt' t imp ciiirins \vlii> !i any such Uiy may In' In-low (jrotinil

for the piir|Misi- oi cinploymt'iil 'iiall In- lii'ciiH'il to lN'»:in at thi-

time of loavinR ami to cn>i at the tinif of n-tiiriiiiiK to the surface.

« E.lw. VII. c. 11, s I'.iU.

169. The owii-'r or aaeiit of every mine shall keep in an

office at the mine, or in the principal oHii e ,.f the mini- lH>loii^ini!

to the s.iine owner in the county or district in wliiidi the mine i-

.situate, a rfRister. in whicdi he shall cau.-^e to t- entered the name,

age. residence, and date of the first eniploymnil of all l»iys under

the as^e of .seventeen years who arc employed in ihe mine Ifclow

ground, and shall produce -uch rejjister to any Inspector at the

mine at all reasonal)le times u! .ii rcpiired \<y him, and allow him

to ins|)eet and eopy the same. The immediate employer other

than the owner ( r ajjc t of the mine of eveiv U.y under the a(;e of

.seventeen vears, W'Uur he <• uses liiiii to U- in any mine In-low

grouml. shall rejioit to the ..wner or .isjeiit or some in-rson ap-

pointed l>y him. that lie is alHiut to employ snci U,y in tin- mine,

(i Ivlw, Vil.c. 11, s. l!)l.

160. Where liierc is a shaft, incline, plane or level in any
„V""|;:;',','„;':"'i„

mine, whethei in the purpose of an eutrance to the mine oi
^.j,,,

of a communication troiii one ()art of it to another, and |)ersons

arc iMken up. .town or along the shaft, incline, plane or level

hy means of any engine, windlass .ir gin. no pers.>n -i.dl i)e al-

lowed to have ch.irge of such engine, windlass .)r gin. or .if any

part of the macimiery, ropes, chains <ii tackle connectci tlieie-

with, unles.s such pers.m is a maii of at least twenty years .vf age.

Where the engine, windla.ss or gin is worke.l l>y an animal, the

person under whose ilirection the driver .if the animal acts shall

I titMl

I'UKillO-
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fill- tlio piirposo-i i)f this soctimi Ik- (Iccinocl tu he tli»> pciMni in

cliiirjic of tlio cimiric, windlass or jiiii. ami no pci-soii sliail l)o eni-
plo.vcil as such ilrivcr who is iin.lci- the a!i;c of -ixtccii years, li

Ivhv. \n. c. II. s. 1!»."..

161. Wlici-c any person conf ravenes aiiv of the next ore- '''",'">• <••'

J. ,. ,
,

*
' t'riipl<i\riH-fit nf

ceitnif; tour sections, the owiiei ami the ajjent of the mine sliall i-''^-'"'" ''"'-

also each l)e <.'iiiityof an offence ajrainst tiiis Act., unless he proves
that he iiad taken ail reasonahle means to pievent such contr.-iven-

tion l)y puMishins, an<l to the best of his power enfon-in}; the
provisions of tills .\ct. (> IMw. VII. c. II. s. I'.Ki.

162. Wliere a mine has heeii al>an(|oiie(l ortlie workin!!; tlieie-
''.""''i;"^

"'

of has heen discontiiiueil, the owner or leasee tiiereof, and everv '"!*"'i*>-'i

other person interested in tiie minerals of tiie mine siiali cause the
""""

top of the shaft and all entrances from the surface, as w(-ii ,^ ail

other pits and openinj;s dangerous liy reason of their depth, to lie

and to he kept securely fenced; and if any person fails to act in

confornn'ty with this section he shall lie guilty < if an offence a,!;ain>t

this .Vet, and any shaft, entrance, pit or other opeiiinj; wliicli is

not so fenced shall lie deemed to lie a nuisance, (i Kdw. VII c II

s. L'(W.

un.Ks Fdn I'uiirKcriov (if minhi;

Cure of AV/i/o.s/cr.s'.

i. .\d magazine for powder, dynamite or othei' exiiitisive .^''[fj'.ji'",'/'"'

shall lie erected or maintained at a nearer distance than four
hundred feet from the mine and works, or any pulilic hijrhway,
except with the written permission of the Inspector, and every
such magazine shail lie constructed of materials and in a manner
to ensure safety against pxiilosion from any causo, and shall lie

cither so situated as to interpose a hill or rise of frround hi<rher

than the '.iiasazine between it and the mine and works, or else an
artificial niound of earth as hi<;h as the magazine and situate not
more than Hi) feet from it shall he so interpo.-ed.

4. \(i i)ow(h'r. dynamite or other explosive in excess of a ^V'"'"' """i''"-

I f I I 1 1 n 1
Mvi's lire

supply tor L'f liours shall lie stored underground in a workin" ""'"'' '"

mine. It shall he kept in .securely covered and locked boxes,
and, where thawed underground, it shall be kept in unused
parts of the mine, never less than ten feet from lines of under-
ground traffic nor less than one hundred and fifty feet from
places where drilling and blasting are carried on, ami shall at

all times lie in charge of a specified man fully qualified by his

e.xperience to take charge thereof.



as.-)

."). Xo fuse, liliistiiis; caiis. (>l(>ctvic ilctoiiMtors. or ;irtii-lc- curi-
u,''''.'''h\:i'lmx

fainiiij; inm nr steel slmll l>e stured in the sninc iiiiiKaziiie with ''i-. <t''

pipwiler, clyiialiiite nr utlier oxi)lnsivf, mil' at a less distance

tiiaii fifty feet fi-uiii such magazine, and tliev shall Ke stured

in a covered lii>x in a place of sjifety.

!). In charjiinj: holes for Maslinsr, i:o iron or steel tool or
^,','.,\""'„"l,.

rod shall ho used, and no iron or steel shall In- Used in any hole
'i',;|,''i|,','|','.':"'"'"

coiitailiini; explosives, and no drilliii!; shall lie done in any

h<(le that has lieen Masted, nor shall any metal tool he int in-

duced into the liott.mi of any such hole. (As amended in

I'MJ't lpy <) i:d\v. Nil. c. 17. s. :{).

10. .\ charfte which has missed fire shall not he withdrawn. ^',';;,'.",'„.','"'|','|

hut shall he hlasteil; and, in case the missed hole has not heen

hhisted at the end of a shift, that fact shall he reporteil hy

the foreman or shift-hoss to the mine captain or shift-hoss in

phargo of the next relay of miners helore work is commenced

hy them.

11. All drill holes, whether sunk l>y hand c,r machine d ills.
i;,','|';.."'

'""

shall he of sullicient si/.e to admit of the free insertion d the

holtom of the hole of a sti(d< or cartridjie of powder, dynanute

or othei' explosive, without ramininir. pounditi!; or pressure.

12. Xo powder, ilynamite or other explosive shall he used
|,\',','.',"'|',f..,'|',l..

to hiast or hreak up ore, salamander or other material where

hy reason of the heated condition of the ore, saiamandi'r or

iither tuaterial there is any (lan.n(>i- or risk of |)remature e.x-

jjlosion of the eharfie.

r.\UT X.—OIIF.XCKS. I'HX.VI.TIKS, ,\XI) I'HOSKCITIOXS.

176.— (1) I'A-ery person who

(d) Prospects, occupies or works an\' Crown lands or min-

iufl ri);hts for minerals otherwi.se than in accord-

ance with the jirovisions of this .Vet. or ti Ivlw. NIL

c. U.S. KW;

{/() Wilfullv ilefaces. alters, removes or disturhs anv post,

.stake, picket, houiidarv line, lijrure, writin;; or other

mark lawfully placed, staiidiuf; or made under this

Act, or

(c) Wilfully pulls down, 'tijures oi- defaces any rules, or

notice ])osted up hy the owner or aRent of a mine,

or

I>c'.<'ri[>ti>iii iif

nir.'lio-s.
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('/) Wiifiilly ohstnicts tlio ("iimiiii.-'sioiicr or any "Ificor

apiHiititr-d imdor this Act in the cNccution of liis

duty, or

(r) Hoiiiji the owticr in- agt'nt of u niitio refuses or ncglpfts

to fniiiisli to tlio t'oniiiiissioiicr or to anv person

appointed liy liiin or to any officer appointed under
tliis Act the means necessary for inakina an entry,

inspection, examination or in(iuiry in relation to any
mine, under tlie provisions of this .\ct otiier than

r»rt IX; or

(/) Irilawfully marivs or staives out in wiiole or in part

a minins chiim, a <|Uarry chiim. or a phicer mining
claim, or an area for a workitig permit or l)oring

permit, or

((/) Wilfully acts in contravention of tlie provisions of

tills .\ct other tiian Part IX in anv ])articular not

hereinlieforc set forth, or

(/() Wilfullv contravenes any |)rovision of tiiis Act or any
rule or regulation made thereunder for the contra-

vention of which no other jiemilty is jirovidetl; or

((') Attempts to do an> of the acts mentioned in the fore-

going clauses,

shall he guilty of an offence against this Act and shall incur '"''••'">

;. i)enalty not exceeding $20 for every day upon which such

ofTence occurs or continues, and upon conviction thereof shall

he liable to imprisonment for a jieriod not exceeding three

month.s unless the i)enalty and costs arc sooner ])aid. G Edw.
VII. c. 11, ss. 1(«, and 209.
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SCHEDULE.

Tin; MINIX<i ACT <)I" ONTAHIO.

An-KNIlIX OK I'ciHMH.

Form 1. MiiiiTs License. (.s'.< sec. '23(1) •)

"
:i. Renewal "f Miner's License. {Sir see. 27.)

" 4. .Vppliciition Id record a Mining C'liiini. (.s'<, h-c. .Vt 1 1).)

" 10. Certificate of Record of the stakine out of a .Mining Claim. (Sir sec. t>L>

" IX. Notice of alKindfHiment of a .Mining Claim, etc, (.SVc sec. S2 (1) )

" 22. Working Permit. t.sVi <<(•. <)4 (2).)
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(('(lilt 111 \rii;..)

I 111; MI.VINC ACI n| ONTAIflO.

I'linii I. (S'l' «cc. l.':!.i

l)i imrliiii III itf I.iiiiils, h'i,r(.''t.-i 111,4! Minix
No.

( \iiiiii iif 1,1,1,; ,,/ ;ss,i, ,ii„i iiiii, ,,/ ,>„, ,

Mini h s I.kknm;.

'Ihi- l.i.vn-,. i> i--u...| I , .Mll.Mltl,,. I. „>,,., .,! 111,.

'",
.

Ill i-i>ii-iiliT:inoii III llir |)iiviiiint (il ;i Svv of iliilliir- iiii,l,.r »i,il
>i, ,,..., ti. ,1,.. .inivi.i ., T,i, M..,i,.„u, .,rni,u.ni.. ,.. ,„ ,„ i.„.,.„ „:„i,'':,- I'r,:, 1 1^llic ..l-t il;i\ III .MmitIi TirM -iiccrdiiij; t'.r il;i!r liii,,,!. j,i„| i.. ,„,t t ,;,nMcTil.lc

Minii.!: Hrr.inliT „l >,;„|,;^, Division.

.^Illl. Ilir I'dlrii 1.

No.
.N'aiiii' (if Miiiiiis; |)ivi.i(iii

N.-iiiic III' hccMscc.
<M
Date (li U^tic

.MiNKii's I i(i:\sr.

!(•(• .«

I'oiiii :i. (Sec MT. L'7.)

li'iiat oi Ariiw.)

Till-: minim; wy ok onta.hio.

Di imliiKtil 11/ 1,1111, Is, I-'iirisIs mill Mimx.

Xo. of LicciiM' rciictti'd

No. of Hciicwal
Vvr $

il'liici anil iliili' of ixxui of hi in mil.)

ni:M:\VAI. (,K MlNKU's 1,11 K.Nsi;.

Thi.- I!,.M,.«al of .Minors [,i,,.ns,. Xo. issued by the MininR Uecordor of
.Milling Division, on tlie CixiV of

licins,.,.. is issued to tlie lieensee in consideration of the oavniont of the fee of ''do'llirsami under and subje.'t to the tirovisions „f Tin Minin,,.\rl i,f(hiliiri,i. renews the said lieens,:

fer.l.le"
""''"''"*' ' '"' •"^* ''"'' "' •^''"'•'' "•^' ^""•'"ding the date hereof, and is not tran.s-

Miniiig Hceorder of Mining Division

ytuli for I'oini ;{.

Ri:m;w.\!. of .Minkh's I.icknsi;.

No. ol License renewed
Xo. of Henewul
Name of I.ieensi'e

Name of Mining Division
Date of issue of original License
Date of issue of Henewal

Fee $



iCii:it 111' Ann-.

I

Tin; minim; act <ii' ontakih.

I'orni I. (S'c SIC. .V.» (1).)

'\l,iirtmiiil -ly" /..!». 'v. A'"r,..7.v iiifl .U"m.--.

Ai'iriiMiiiN rci iirioiii) riii: tvmm. m t ok a Mimnc Cimm.

Tutl,.. Minim:Ii.c-,.r.l..r..l ,, .

^''''""'
.''IT'""' ,

AppliciitiiiM i-linvl.y iniuli^ ui.ilcrtlic pn.viMc.ns i.t Th Mnn;'i .1./ ,.» 0«^l^.. f. rcccnl

till' -takitii! out 111' :> miiiim: .•l.'iiiii ciiiit;!!!!'.!!!,' iu-i'''- >r I ll(•r.•,llMllll^. (•Miii|i.p-r.l 'il

the !iiv:i ^hdvii nil llic -kric-li or phin licntci Mtlaclini iiin' mure pint ii iilarlv il(-c-iili.il ,i-

I'lillcm-:—
Tlif Icmitli^ of ll"' "Htliiio nl the ilitiiii iiif ;i- Inllim-:

Till' liiiliir iif till' riniiii i*

The (liM'iiviTV piiM is >iluiit.' Iict linni Nn. 1 puM

Till' di-riivirv of viiltiiililc iiiiiicral ill plaic. upon wlmli tin- (•liiiiii i- lui-r.l, wa-iiimlc

,lav of l"l • ii'
oiliick

„, liv linldiT of iiiinci'- lircii-c .No.

Tlic claiiii was slakiil out and the liiu- iiit and lilazid tliciriin on llic

cliiv of .
I'M

•
, , . ,

The claim was staked out ami i- to lie icrordid in tlii' name ol

^;,|,,s at . wliiisi' post ofliri' adili'rss is

isholdiTof miner's license No. .dated the
,

.'l'.^' "'

nil is-iied liv tlie MiniliK Hecorder of .Minini: l>iu-ion

Dated at
'

,
this day ot

on tlie

who re-

iiid who

\nitn ol' njij^licnil. I/ifti

. PH.

\'iili.--\': the applicant is not a re-ideiit of Ontario the name, n-ideiiee and posl-ollice

!iddre-s of - • irtison resident in Ontario, upon whom service may \h- made, niii-t lie

given as fouoivs: -
fM'rvice may lie made upon

in Ontario, and wliosi' post-ottice addres- is

. who re-iile- at

Form 1(1. (S'c sec. (>4.)

(Coat of .\nns.1

Tin: MiNixo .\cT or ontauio.

DiiKtrlmi III nf I.diiils, h'dnxls iiml Mini

No. I'ee S

CkHTIKK VTK OK KkcoUD <IK St.\KIN(1 orr OK MlMMl Cl.-.l.M.

I hereby certify that I have this day pranted to

holder of Miner's License Xo. . dated

191 , (issued liy the MiniiiK Recorder of the

of record of mining claim Xo. , known as

acres, more or less.

Uatcil ut , this

Mining K<'corder of

of the

day of

Mining Divi-ionK a eeitificatc

, containing

of , lill .

Milling Division.
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;

m. .

iCoiii 'I Arriii.l

mi: .Mi\i.\<; act (u oxtauki.

I'orni ix. (S'l' sec. S2 ill.)

Ih jHtrtnii nl nf l,tttiih. Fun sis itntt Minis.

XdTHK dK All VM)0\Mt;NT OK \ MiMM; Cr.AIM. III'.

To the .Miniiitt Hccordir of .Mining Divi-imi:

'I'lic iiii(lcr>iKii«'il. liiililcr of Miiicr'« I,iccii-4> No. is«iiril liy tlii' Mining
Hcciirdcr of Minini! Division, iiml holder of Miniiiis Clitiin No.

litTi'liv iiliuiiclons nil intiri'st in >aiil ininine ilniiii. and iiutlioi'izi'< viiii to
n rd Miili almiii'iinnu'iil in the hook- of your oHiic.

I reside ut . anil my |>o>l-ottii'c adilrcss i.-»

Dated at this day of , I'.t! .

Xnnii nf l.iri iisif.

P. (} iiililriss nf l.iri ns»f,

.\'nlt. — \! cuiarry claiin, workinir pcnnit or liorinir pcrinit. modify form i.c'cordinKJy.

(t'oat of Arms.)

THE MIXINT, AfT Ol" OXTAKIO.

Form 22. (See sec. 94 (2).)

Df}mrtnn tit nf i.anits, Fnrisls ntnl Mini's.

So.
WoRKI.NO PkhMIT.

lee «.").0I).

Pursuant to the provisions of Tlir Miiiinij .Art nfOntnrin. ami sul>jert thereto, a Permit
is heri'liy granted to o!'

, the holder of Lieense
No. , dated this day of 101 ,

is.sued l>v the Mining Recorder of Mining Division to
enter into exclusive i)osses.sion, for the purpos*- of pros|H>ctiiig for minerals, of the an-a
consisting of acres, more or less, defined in the sketch or plan attacheil
hereto, and more particularly <lescril)ed as follows:

and to work thereon during the i)eriod of six months from the day of the date hereof,
together with such renewal (\i anv) as is contained in the ri'iiewal hereof endorsed hereon.

Dated at , this day of , 191 ,

Mining Recorder of .Mining Division.
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Cirki'l, 1''., (|iiiit<'<l. cdxt (if ininini; 1

1

(III r'pdrt (in liattlc Like
mine. .s:i

(III (Id (in K(Hl:ik mine St)

(Id (III (III l,akr (lininl

mine !r.'

(Id (Id (III I'lirtlanil W.
Idcatidiis KMi

(Id (Id on KIii'm mill'

Lake mine S.'i

Clan'ndiin tp.. mica ilepdsit in 'JD'J

Clarke. I'". \\ ., (ipiiiiiiii ediii|iiisitiiin

(if micas, etc JIJ
Clelanil tp., mica diitcnip* in .HfJ

(Id W., mininf; (iperatioiis

CaineroMtp IJ", I'-'it

Clement. N., mica pr(i|H'rtv .Nortli-

tield Ip '

121
CleiiidW and I'dwell ,S7. 112. U!t, 171
Cleveiti^ in l)e Siles tp. ,

ClifT iniMc

Cdliey, J., mica mining liy

('(K'llaclierite

Cdiiict Mi- a ((•

(Id mine
Cdiiiidr, .1. II.. Darcv mine oimt-

ated liy
'.

(Id mine, ininiii); work liy

d(i (Id pnijM'rty in Unlltp.
(Id (Id .

Connors and Daley, mica pnip-
erty, BedfonI tp."

Cddke, T.. inininj; in Oso
(Id do S . S h e r-

linidke

Cooper. I'^dwanl,
; lentc' of maeliine for

folding slu'i'ts of mica for insulating
covers .iXi

Cordick, i{.. mica pnijierty \.
Hurjfess .171. 17H

Conin, Dr. F.. mica pmperty .\.

BiiritesK .

Coron. Mr, minini; pn)|M'rty Blake
tp

('(ininel Seniphino mica mine,
Brazil

Corundi'm associated with mica .

Cdx and Knm
Credner. view lield n'spectinjjmica
Crosby North, mica locations in .

do South, do do in .

Cunningham and .Mills, mining .s.

Sherlirooke tp
Customs duties on mica in I'.S. ..

201

11)7

07
2(«»

8»
NN

10:t

lU
li:{

1(12

Kil

1H2

SI

121

lilH

,H2

l!l.f

l,H(i

1S7

ls:{

4ti

I)

Daccy mine 102
Uai.sy do (12. 274. 27.'>. 2S.'>

Dana, view held n-sixTting mica. l!t:{

Datolite a.s.sociate(l with mica 1(10. 2H,")

Davi?. Ml'., mica mining tiy ti2

de Kaiser. I . and lladtield. C W ,

patentees of mica-spiitting ma-
chine ;n(t

De Sales, tp. mica pro|H'rty in 201
Dcliruync. .\ . mica pni|H'rly M
Denlidlm tiiwiiship. mica Idea-

tions IMM;t7
Derry, tounship, mica mining in 112

Desj.inliiis, r.. mining in .N'ortli-

tield tp. I.iii

Develdp iieiit .Mica Mining Co. . . 101
Diainiind drilling in mica develop-
ment. . 2. I

Dieksdu. .\. .\ •'.. study iif mining
conditions in India ,'M

Diopsiile assdciatdl with mica. . lti.S

Diililcr. 1'
. p.itentce of process for

n'ducing mica to powder ;t22

Ddller. .lohn. mm ng liy .
10.")

Dominidn Improvement and De-
velopment Co., milling in .\.

Burgess 1(11, Km, 1(17

Dominion .Mica Works. :tll

Ddliiielly mine ItlO

l<d''eet. Theo, owner of .Maisdii-

nciive mine 200
Dowdell. S.. mica property S
Sherlirooke 1.S4

Drilling in mica mining
Drvsdale. ('.. mica pro|H'rty N.

Crosliy '..... ISO
Dugas. lion. C. A (i,s, 10<»

do mine tlH

Dunlop. Mr. mining in Hull tp. 112
Dunn. l,awn'nce. mica pmperty 110
Dunstan. Prof., examination of

mica samples liy 24. 70
Dupiiis anil Latimer, miii'iig done

liy Hl.'i

Dwyer. .1.. mica mining liy 08
Dyke, definition of 257

!•;

Kadv. K. W., wiirk near Wake-
li(:i(l lake !I4

Kanllev tdwnship. mica locations
in.

."
l:j7

r.ast Templeton Di.strict IMios-

phate .Mining Syndicate, li-

mited. ' 7S
Ktlingham tp.. inu.scovite deposits 202
Kgan tp.. mica locations 12'J

do .).. mining N. Cnisliy tp . ISO
Klectric .Mining Co " 00
Kllard. II., mica pni|«'rtv. .\l-

le.vn Ip l.JO

do do mica pro|M'rty. North-
field til.

'
121

KllcrhecK. .1., work at Baliy mine 1,>1

Kllsner. ('.. mining .N. Burgess tp. 107
Klmsley. North tp.. mica locations

in.
"

1,S0

Klwell. K. I... patentee of machine
for making mica plates ;{27

Kmerald niiee Xi
Kminons view res|H'ctiiig apatite

cry,stals. 277

i
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'I

\l I

KlIluMcl. H Ill), 1J(|

Kpiiloir -JS")

KtrimiiKiins tp.. iiiira (li'pi(sitt< in. I!t4

KthitT, Mr., iiiica prip|«Tty l.vt-

tim Ip
.

' |:{S

ili> ili> mica pr()|HTty Ndrtli-
tii'lil til ij'j

KuKriii' Nliiiiwll Micii Cii. I7J
Kva mini' 107
Kxci'lsiiir Mining Cn., miniii); in

I.inicliliiin)Uirli I.VI

K.\plii.«ivi» iiM>i| in mica miniiif; 10

!••

Kactorics fnr mica trinnniiiK •<-"

Farley, Mr loii

Karn'll. .\. (I
, mica prii|«Tty lliiil-

ilcrsficld tp ' l.jl

I'arr\- and M<'Parlaii(l. mining N.
Hurccss tp isl

Karrj-, I) . upcnitiims Sand Lake
mini'. IS"

Fatlicr (iiiay mine 1-J4

ilo di) d ) liiiriili|cn<lc at JS7
I'cathcr-mica 22ti

Feldspar, analysis of KtH
do associated with mica 2'JSI

do liy-prodnct in mica
niiiiinc l".»s

do mines workeil for 'JA.'t

Fenirj'. FatliiT, nii<'a pro|«'rty
Ttiorne tp ",

l:!."i

F"er({U.soii. Mr., mining; in liedfonl l.')7

do tp.. niiisi-Dvite mined in ^(Kl

Falijasife :>,s,)

Fitts. K. v., article on i>n'pan»tion
of mica. M.'y

Fleming and .Mian UMi
Flemininif. I'., miniiift proiH^rty KM)
Fleurv Bn)s IK)
do mine K)

'•"liiorite 285
do a.s.sociated with mica ... 1!)7

do at Ij'diic mine 11)9

do foimd in HiiddersKeld

.

l.'<4

Flynn. C'has., mica pr()|MTty in

Kanllcy ".
. 1.(7

do II.. mininjr operations l)v .S.S. !,'().

K)0, 110. Ill, 114. lI.->. lis, "IH), 121
125. 12!).

do J,, mining operations by . 114.115
Foley, ,1., mica pn)|)erty .V.

Croshy. '

IHO
Foley mine 1)5

Foljrerand Williams, niinin); by 1,'>5

do B., niininj; l>y IjtJ
do F., do do li)0

Fonseca mica mine. Brazil 51
Fortin and Co., pros|)ectin)f in

Wakefield 95
do and (inivelle. . . . .DO, 107, lOH, ll.'j

d') do mine, actiiio-

lite at 2S7
F^owler. W., mica pro|H'rty S.

Sherhrooke .'.
. isi

Foxton. F., mica mining Ijough-
lioniiiKh tp 144. 1,-,-,

j

Foxton (i. anil Bros, mining

j

l/<iiiKhl)(iMii){h tp lii't

\
Franci' .Mining Co »U
Fraiichot, Haycock and Wattent,
mica minirg hy 00
do ."«. !>,, niining Ville-

nenve tii IDt)

j

Fn'elx'm Brn- . mica mine l.,oiiKh-

!
lioningli tp. 1 ti
do mine, glacial action at 27!)

j

Freeman anil Snyder, mining in

j

I/i>uglil)on)iigli |,")M

do Br.18., mining Portland

•P- liil

d 1 mine 215
do I'., mica pnijierty in

Loiiglihonmgli I4<i

Frontenac .Mining Co.. mining in

Beilfonl 158

(i

• laleiia, S. Sherliroiike tp |H4
ilo Templeton, C^iie 2H0

(iariiet associated with mica I(W, 11)4, 1!)7,

•JOI,22!), 2.Sti

(iatineau Hirer and Western dis-

trict, locations in 107
'laiitier, J. B., mica miiung hy . . ))4

(ienimell and .Mcl..in'ri, mining S.

Burgess IS!)

do and Thompson, mining in
X. Burgpss. . Iti!)

do L., mining N. F^lmsley
tp ISO
do mine 1)7

(leneral Klectric Co., large con-
sumer of Canadian mica 25
do do do mica pnip-
erty .Vortli Burgess 174
do do <lo mica works
at Ottawa :«)4

<1<> do do mining ()so loa
do do do in i n i n g
Portland tp |ii4

ilo do do m i n i n g
."^torrington l,')5

do do do mining Sy-
denham
do do do m i n i n g
Loughborough tp l,>j

do do do oper.itions
at Byrnes mine. .\. Burgess. . 170
do do do operations
in \. Burgess 172
do do do "iierations
in S. Sherbrooke 1S5
ill) do do o w n e r s

Cantin mine 190
do do do o w n e r s

Dacey mine 102
do do do o w n e r s
Ilanlim mine 171
do do d) o «• n e r s
Laoey mine 5, 141
di) do do work at
Chaibee mine . 123



4(«

CifMiloKy of mii'u iin'as '.M7

ilii
"

(if Oiiliirio iiiira ilistrict \:i\)

((MirKiiin Hay .Miiii:i|{ Co '.'t>:<

(•niiaii Kiist African Mica ami
Milling Co . i~

ilci (icoIoKJcal Sim'ry. Ii'sts

upon mica .
M'-i

(iiliNon uiiil llaycN. ininiMt: .\.

KIniHlcy t|i. IN*'"

ilo mini' ,
l^<i

(iilmonr. Mr., mica pmiKTly 7>

(ilaci'il action on mica cry>l;il> J"!*

(ilailman tp , niica outcrops in JIIJ

(ili-n Almonil Mica ami MiniiiK

Co. ti(). CiLMil

<iliiliiiK plaiicK. . I'J'

(liMlfn'V mini" I
•''•">

(iiH-thifc l-'Sti

(iolilriii); tniiic. .
"'-i

(ioiilil J.akc miiK', amlHT mica
first came fioin '2W

ill) (III mining pro|HMty lit), I'C
(ircnvillc tp.. laix"' mi<a crystal*

fnim. fvv.i to I'ari.s lixiliition J(KI

(in'V N'lin.s of Ottawa, mica prop-
erty Kanllcy tp, IMS

(irimcN, J., owner of .McHricIc

mine St

Oow, Dotialil. . .

'>'

(iraliam. Ur.. miniiiK pro|H'rty HHt

(irapliit<' 'JHIi

do UK,sociate<l with mica IliH

(ip'cr. -Mr. mii'a ininin); l)y ",">

(iiicrtin. C, ,\., patentee of mica
.splitting ma<hm<' :fl7

(lunimiic associated with mica IH7 1!»H.

l'«t

H

Hailfield. C, \V. See de Kaiser, SH
Haldaiie mine XX

Hall mines llt.'i

Hamil, W. E., pn)s|M'ctin>s l)y.

Nortlitield tp IM>

Hamilton. 1'., niiniiiK by M'
ilanlon mine 171

Harris. ,J. and 1'., work at .\mey
mine I4S
do mine JO.J. L'4(i

Hiistey, W. and !{., owners of

mica pn>iK'rty 1 l!t

Hauf;lian, v.. mica pro|x'rty N".

Hnr^ess 170
HaiLser, Dr., discoven'r of |)him-

Ixiniohite M
Haycock, !•'., mica outcrops Tem-

plcton tp H7
do .J. T.. niininR o|KTations

by o|i, 100, 112
Hayes. K. B., mmiuf; Calvin tp. . 2<)'J

ill) Mr., mica n'ported 'lem-
pleton tj) .S7

Heanl, U, \V.. and Snyder, U. A.,

jiatentpps of procpss ^ for mica
maniifacturp :{17

Hienpy, Mr, mica pnijierfy Ca-
woimI tp l.'W

HetTroii mine. I<>s

Hematite associati il witli mica liiii. JS7
IliblianI, Mr , mica tniiiini; by 'M<

Hif!li Kock mini j:(

Hillebrand, W I' . analysis of nis-

ClKlile. Jlli

Hincliit}brooke tp, mica loca-

tions in I.V'i

Hincks township, mica locations. I I'.t, l:tti

Historical, niiia miniiiK in India Wt

HolTmaii, C , analysis of apatite '.',S'J

do <; C, miisiovite in

\ illeiieuve mine .... Ill'.l

Holland and .Moore tNI, t)7

do r, (iollld Lake pIlM-

pliate mine ii|K'ne,l bv \'i\!

ill r. H., cNauimation of

siimples by. J'J.S

do view helil ii'spei'tint! mil M l!t:{

llolley, .lames, mica pro|Krtv
lli'i'lford tp IliO

Hornblende JS7
Horseshiie mine , !M, HCi, '.'7.'>

do do scapolite at J'M't

llMiiderslield tp., mica locations I'.V.i

Hughes, (., iiwtier of llaldalie

mine. NX
Hull, township, mica properties t).'i

do West tounship, mica loca-

tions 107, lil'.t

Hiinp'rfonl tp , mica minint; in JO'.'

Hunt, r. Sterry, analysis of peris-

terite and perthite. . 217
do ilii opinion res|«ct-

iliK wilsonite. :i(X)

do do occnrnin fn-
sorlM'd apatite. .

'.'70

do do v'i'W held I1--

s|iectinji mica.

.

I'M
Hurley, I., mica miniii);, l.ou)rh-

ImrouKh tp. HI

I

Inclusions, fon'i)su bodies in

mica. .

•-••.•'.»

India, lonj: the largest |iroduci'r

of mica. 27
do one of time principal mica
producing; countries IX

International ,M:ia Co. -fOX

Introductory. l

Irish, Mr, mininjt operations. 114

Iron pyrites, .
07

livincite, new Viiriety found in

Wisconsin . 44

J

Jackson Rae mine '>

Jamieson and Wright, mining by 1 1,»

do .(., mica jirolMTty .\1-

leyn tp \'il

do .Mr., mica mined in

Hull tp 104,115
Jas|)pr. Scott mine, Hull tp 110
.li'tTerson. C. W.. patentee of me-

thod for tn'ating mica Hakes . :<2l
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fi'iikiiiN iiiiiic.
. Jill

toaiiir, II., iiiiiiiii): ci|K'nitiiiiiM in

y^mt 1)1. . I'ji)

Jours, Iv ,1., Miica |in>|icrlif» .«.

<i<> N\ .. iiiiniiiK in l^'illiinl t|> Mil
liiiilHTt, ,1. iinilCii., iniiiinK in |{i-

l''|ii il' |:{.s

•lill)ilrr mine 7(',

Jnilali. Miiw .». ji.'iti'Mt.')' of ini'tliiMl

c f i'ni|>loyini'iit of mica for .«ini

liatx. larriaKi' nxifw. f\r ,1J7
.1 irknwski anil Co., niira inininfc in

r<in|il.ion t|> 7:«, K7

K

Kane, T , mici |ini|H'rt.v .\

Cnwliy. l.sc,

KastcnIiiilMr, K. (i , |patintic of
niacliinc for cntlinK niiraiiiti' 't'-'I

Ki'arnry, .1. and I' lie.

<lo mine "Ml

Kt'lliT, \V , ihiMip Inrnintt l>y !l."i

Kent Hn>»., mining liv H.'i,' .stl, !M, IIMI

. KW. 110. Ill, llj, IJd, 1,-)|, 177, ITS
''" '111 anil SlonoN. mica
|>ro|»Tly Utilfonl Ip Itil, KlJ

''" <lo ilii niinin);

,
'•>• 151, l.">.'>, l.Vl

Kent, W. C, patentee of mica
pnicesK. :jj7

Killeen, M., micti pn>|M>rtv \. Hur-

P''*" . 171
Kilt, .Mr., niinin;: o|>eratiiins in .\l-

,..'"T''',I' i:il

KinK I'jiw.'iril mine s,-,

il' J. .""., op:ration.s liy M)
Kingston l'clils|par Co. .

'

l.'ij. KiS
Kitty Ia'iicIi mine no
Klomlyke mine. ,S'e (»|i| .\ilams
Kodak mine ss

r,

I.iilM'||e anil Boisvert, o|MT,itii)ns
at Father (liiay mine |21
do .Mr., mica pn)|x>rt v North-
field tp. |2:{

Labrador, mica dcpiwits in. . 'Mi
Lacey mine -,

ilo do ilatolite at J.s.")

do do Hiioriiie content of
phloftopite in 274
"lo do graphite at i.sii

do do largest pnxliicer of
amlK-r mica in
ilo do milky phlogopite
found at. j.ji
do .Mr., first applied t:Tm am-
IxT mica j,{()

l.achapelle. .Mr "s4
I.acroi.x. .Mr., mining o|«T.itions

''allien)!! tp ijs
l-atlamme, ,1., occurnMice of dark

mica, Saguenay dist. . lo.l
Lake (iiranl mine lit. !tl. 27:1
'1" 'lo do horiililcndi' at fj . J.ST

Kit

l.iikc> (iiriird .Mica SvHtem li;i, 7| 77 m
IM, !Mi, |o:i. 107. lij, ij;, |,.„^ 172.' I Ml'

«'"' !'> di do chin-
iiiif J- lor Foley mini' . o.-,

'*"''
'

!*.' '"'"' discovericM 11
1 . Il»,>

do Terror mine 10.-,

Lanark Co., mica iiro|M'rties in Hit
Lauer, <;. Se Lilienthal
LaiirentidcMicaCo. 7:t. HIS, Ifm. II2. |:«l

do do do sketch of
Workings

|,| |

biwson, .\. ('., re cr,.,,,, ,|i,,,,

iiiine on island in Lake of the

j

LKciiyer, .Mr, mica pn>|MTtv,
;

Wright tp ' p_)-,

l..ediic mine
^^f^f

do ill) toiiniialiiic lit at!!
l^f Hnis., Sophia mine o|H'iieil liy 7|
<l" do riiiipjetoii pro|«-rtv
Worked liy.

>^i
I.eei|. Co

, mica liicalioiis in IstI
h'piitolite j()7

,

<lo analysis of 210
i do mined at l/diic mine 2<M)

<lo noteuorthy localities
when' found j|4

l^'pidonielane 'joii

do .analysis of 211, 21.")

do noteworthy locali-
ties where fouml '

ji;,
Levett and Davis, mining N. Hiir-

K<:--s tp. . Hi4
l/'Vis. H. (i.. patentee of process

for liuilding mica plate ,'{22

I.<'wis Hnis. and Co. |0,",

'lo -Mr. mining in Heiironltp Hil
l-i-ydsdorp .Mica, Limited, mining

ill Tnuisvaal ."),)

Lievn' Hiverdistrict, mica in . •>!•

Lila .Mica .Mining Co. , |(J5
'lo mine 105
Lilienthal, I', ami Lauer, (i., pa-

tentc's of tliiii-splittiiig mica
macliine ;j|i|

Litchfield tp., mica locations in. . IH4
Litliiiim ill mica hi!)

Little Hapiils mine r,o

Loiighlioniiigh mica awanh''l gol'l

medal at Chicago I44
d'l Mica Co 148
il'i -Mining Co 141

L'lW, township, mica locations in i;i7
Loyer Bnis., mica mining in Teiii-

pletoii. 7;j

Lucky Heserve mine <(<»

Lytton township, mica location in l.W

.M

.Mc.Mlisti'r and Hamilton <)7

do W., owner of Dacey
mine '

102
.Mclielton and Taggart, mining N.

''"wh.v IHI)

Mi'Uriile mine S7
.Mi-Calie, (i., mica projM'rty fiti
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MHiMtrlii'V ami liayili'ii, iiiiiiinit

ill l.iiiiKiilHiriiii);li. I.V<

<l<> mill)'. . I.kl. 2t:<

Mrl'li'lliillil iiiinr.
.

nil

McConki'V t|>.. riiira oiitcmiw in JIlit

Mct'rillhl'll. <M'IIIIIII'II Mini Kwi'll,

iiiiiiiiiK ill N Miiriri'Ns Hi'.)

ili> l{ , iiiiniiiu N Hiiriri"

t|i HiT. I7t.

(Ill ilii iiiiniiiK |>ri>|><'rty IIJ
do ill! iiHiicr iif MH'li'l-

l:ill<l lliilir (HI

Mi'Diriiiotl. Tim* . IIXI

.Mi'hiiiialil, Mr. iiiitiiiitc in l^'il-

lonl t|i. . I.Vi

Mililniy. .Mr., mira iniiiiii); liy lis

.McKwfii, .\ . mica |iri)|>iTty >
.^licrlinMiki' lsl

ilii .1.. Sii,, iiiira (in)|K'r1y

>. SlirrlinHikiv . 1st
ill) .la."., iiiira imiixTtv. 'h.i<

11. \l>\

Mrlarlaiii' mini'.
.

1(11

.McfiiT. .1. II., |>riw|M>ctinK hy IJO
lid iiiiiir I'.tl

.Mi'lilanliaii. K. J.. li'NM-f iif Daley
mini' KIJ

ilii ilo mica |ini|H'rty !»4

Mrliitd-ili. \V.. mining liy.
. 107

.Mrliitvri' ami .Melt itnii, miniiii:

iiy
'

Ilii

.Mi'Kay. .1.. iiiiiiiii); in Calvin t|i J(IJ

il'i Mr.. Mircli l»iki' iiiini'

worked liv l.">l

Mi'l.an'ii. lion. 1*
, mica |iro|H'rtv

.\ liiir(ri's> I7S
do do owner of ?*o-

jiliia iiiiiic 71

.McLaiirin and McLaren. 7li. 7s
do .lolin. mine (.jhiiid l>y *•{

do .Mr., mliiiii); .\. Hiir-

l.'ew.'i t|>.
._

17.')

do T. (I, mica |>ro|K'rty 7s
do do iiiinini; liy . KNi. lit)

.Mclj'aii, .Mr., owner of S'vliold

iiiine. !H)

.McXallv Bros., iniiiinc \. Biirp'.vs

t\<. .'. Hi!)

do 'III mine Hiil

do do do );cot Lit e .'It JHIi

ill) Mr., iniiiiii); S. Sher-
liniiike IS.!

ilo .Mrs., mica |iro|ierty .\.

Hiiritess
"

. Hi!)

Me.VaiiKliton, (!. \V., miniiiK S.

Hiirjn'ss iss
do do sii|M'rinte|i-

dent of I«ioey mine I IJ

Mcl'arland. P. ('., mica pniperty
-V. UurKe».s 171, 17!)

.McUae and Allan, owners of Kear-
ney iiiiiic. . (Mi

d<) 11 !()()

.McTieriian, imijM'rtv, mica out-
c- Ills Sli

do .Mr
, i>roKiurtiiig dime

liy (i;{

.McVfity iiiiiie. 117

Macaiiiay, Tliov
. |iro«|i<'ctiniE l>y 111

Macl.an'ii. W I., iiiiea |iro|»rly

.\. Uiirisi'" 17s

M. and II .Miiiinit ami l>e\e|ii|i-

metit Co yt
.Mail', W . mininit in l.ipiii;liliii-

roiitfli I.Vi

Mai'lialske. I. .1 . |i.llelllee of me-
iIiihI for niakinit .irliliei.il mica -iS-i

.Maisnelite. 1 .'is

.Malioii. .1 , mica |iro|"'rly \ Hnr-
ifl'SS, . I lilt

Maisoniieiive mine '.'INI

ill tp , mica mined in JIKi

.Marcelai», I. sj. st

do ;ind Hamilton. HHi

.MarBarile J(I7

Mardiierile mine.
.

1.*!'

Markasite. 170. 17."

-Marks. T . mica pnijiertv .\lle\n

tp. . .

' '

l:«i

.Marsolais mine 7."i

.Martlia mine. 17l'

Martin, .\ , mica pro|N'rty .\

Hiirinss ISO
do ('., mica pni|i<'rtv UhikIi-
lioroiiKli 11!)

.Mas'iam towiisliip, mica locations 1 Is. |.'t7

.Matawatclian tp . clironiil'eroiis

mica-scliist '.iiiihI in.

.Malliics'in, .\. .1.. mica pminrly
.\, Hiirness. ...

May, Mr., miiiiiijr liy.

.MeiniWsky, .M., patentee of pm-
iiss for calcinini; mica

.M-'iidcIs and Sinitli, o|N'nitiiins S.
( 'riisliy

do J. H, ininiii); Hatliiisl tp
do do do N. Hiir(tes.»

.Mexico, iicciirri'iiii' of mica

.Mica, accessory inlnends. .

do accessory minends in Ualiy
mine
ilo analysis of from U'lncmim'
do artificially pn'pan'd .

do as an iiisiilatiii); iiiedinm

do asterism
do lioard, 1. S. patent for

makinj.'.
.

do Moilcr CoveriliK Co
ilii C;,||;i,|i;,|, III disfavour in

Knplisli market
do cliemii .il composition
do .•iiloiir of

do coininercial \i,ses, etc. .

do crystalliz.itioii of
do ci"st!ils imliediled in ser-

iientine

do i'ecom|H)si'il liy preselici' of

iiyritcs.

do demand for, Hiictnatinii

do deposits, pockety in

clianicter
do di'pn'it.:, ty|«'s of

do dielectric stn'iitjtli of

j:t:i

171

111

ls7

l.s,-i

ISO
,'i.*i

rill. :t!i

l.'iO

joo
Si.')

lilj

V2J
:tll

•iO!)

:«)j

•J 17

71

lliO

1

1 . :<. !)

M



irxi

Micit, ililTi'D'Hit' lotni-cii (ililofp)-

(ilriiiiil liiiititc . Jlttl

"I" iliKtrilxitiiiii (if . . jlj
l<> <l<) iif, hiiliiiii )|i--

<li) iliiiii|M, wiirki'il liver l.'i

ili> ctTiTl of liyilratiiiii. ilc j:(|

ill! <'lii»ti('ity iif j:t."i

•III 'iinniiiiiiNili-t'liiii'iii imNliii'-
til III 111' •j7

III •'X|ili>itatiiiii iif ili'iHmitN. ;i

III I'liriifh iiiiiiinil Milnt^init'K

i" J7»i
ili> Inim sir!i|), Hnli«li imtnit
fur |iniiliiiiiiu :f.'7

till iri>iiliiKii':i| iiiciirn'iirr .(7

ill) Kri.Kliiii! iiniii'VH . :(|)h

(III irniiiii fur iiiiiiililn :|| |

ilii liiinli in (if si't
ilii iliiiilii niiiM-rKtitiiiiix ri's-

["•••tiiiir ;«)j
III liiilian, i'lii':i|H'r tliaii ('ana-
ili.'iii J7
'III hirjsi' rry«tiil.('.i»i:iilr» mini' ll.j

I" ilii ilii fniiii Alli'vii

»l'
" i:«i

l<> ill) ilii fniiii Ki'dfiinl

«l' l.V.t

III ilii crystals of |ililiiKii|iiti'

friiiii CanlifT t|i. | |l

ilii il^i n'wrvi>stilliii('aiiaila Jl
ilii (III .tucks lii'lil liy ii|K'rii-

t'lrs |<)

ilo literatim' ri'latiiiK til. . , ;«ll

! Maiiiil'actiiriiiK <" "f ('»>-

il"" I7J
il^i liiarkrt 1!|

(In iiictliiiils iif Miliiiii); ilisKJiiii-

larfriiiiitliMsrfiir iiH'talliciiiiricr-

alM :j

do iiiiiiiTaloKical ami iiliysical

(•haractcri.Htlcs ' Jt)(i

do iniriiTalo(ricalf( .liin'snf In-
dia iiiica 41
do Miincs ill Ontario Ill
do Miiiiii): and .Maiinfai'timiiK
«'<>

Ii!»,!tl'. 112
do iiiiiiin^. cost of II
<lo <lo in India, histuriiv.l :<.*>

do do inctliods. . I'l

do iK> lo India . :i.)

ilo do under niyaltyorop-
tioii. ... '

.

,.' ,")

do nine ft. erysta! fniiii I»ieey
mine ' in
do optical |)n>|MTticK of JJl
do |M'rciissioii and im'ssiin- ti-

KUres in \>Si
do plate Ill

do prices and (tnides, India
mines 10
do pnihalile increase of supply
from India '

IK, '.'S

do Prodnct Co US
do pnKliiction of, in Canada . . li

ilo scrap.-, u.Ni' of ;ji

Mii'ii, sliei'ls fur niiiitiHs in lialile

.«lii|w. |s|
do stali»lii-» iieee««iirily only
iippnixiniati' |s
do slocks helil li

III llinM' principal prinlncinu
coiinlries.

. is
lo tools iisi'd in pn^piiriitioii of ;ti)|

do lis ' of in ciilieo priitliiiif .ill

!> do lo i'X|ilosives . :iii

lo varieties Iif ^i;!;^!

do »liile, in Canada. plj
Micanite :«»;.', :«t."i, ittHi

Micliell. II C
. patentee of pnH-e-s

for llakinic mica ;;j|

do do ii>e of -crap iiii<-a

for lioiler coveriiiKs .11

1

.Miller and Innis, mica pro|Hrly S
.""liirlinMike " |s:[

! linnisliip, mica inininu in JtL'
do W inintt in rempleton
}{< . . lis

.Mills and Cimniiiuli.im, mining >.

SIliTlmioke isj
Miiiirds of mii'ti i|e|Mwits. . jsj
.Mininif laws, alistracis from. :<;jl

Miicni'll 'I'., tests of mica ;il:i

Molylideliiti' witll IVIsite. |ll|

do with pyroxeiiite
. I IJ, :.'s7

Monaziti'as-ociateilttitli mica I!i7, P.ts. lit'.i

.MiMinstiine S|.|. I'erist^'rit^'.

MiMin' and Welister. mining l,yt-

'oii tp . LIS
ilo mine. 1 i.'i

do Kiclianl. mic.i pro|H'rty. .\l-

I'VIl tp. 1,10

do do mining opera-
tions Niirtliheld tp. . l.'j

do do m in iiii: njii' ra -

ti^iiis Writjlit tp. lj."i

MiHise hake mini'. i)|

do do do ({''"'iid action .It •J7'.i

.Mon'aii mine nil

.Moriot, .1., pnis|H'ctiiiK liy l;jii

.MoniKoro .\lica Co. . . 17, l>>

Morris. .Mr, owner of Kitty Lynch
mine ."

!io

.Mortard, .Mr, o|«'ratiiiiis I-iist

Hull tp 101
.MoiHitain leather J.ST

.Mniislow mine I7:j

.Murphy, .\ 77. .sii

do mine 77
do I' . niinini: .\. Hiiritess . IsO
do 1'. and \V , miniii); Hed-
fonl tp |,-.>

Murray, .\.. muscovite crystals
found liy. Uenfrett Co. ..... . JOJ

.Muscovite.' I j, .).-), 1(11, l!Mi

do analysis of J0!t

lo Canadian pnMluction
practically nil :«U
do characteristics of •J07
do conditions of occur-

rence . lli.'i

ilo countries where pro-
duci'd J|;i
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Mii-rii\ili'iii ('iiihmIii WJ
ili> ill (jiti Ixr lt»l

III iiiiti'Hnrtliy liH'iilitit x

where fiMlliil. '.'I'<

ilii |iriNlii>f'i| ill AfriiMi . !•

ilil ilii ill ltlili:l |H, '.'7

ill) (III in I' II i I r<l

Niitnililr. .
.;H.s

Ni'llii' mill Khiiii'lir iiiiiir <.t|.!M'i

il<i (111 ilii Mr:i|Mi|ilr

:it JlMi

\i|li». Iv .1. !»7

ilo iiiiiii' . 7
NiH Viirk iiik! < Miliirtu Miiiiiiic < '• I Mi

ilo ill Miru<'ii. 3)1
\rtt /ealiiiid, mciirrt'lin' iif t:]'U".i

."•">

Niirtlilii-M tiiHiiHlii|i. iiiii'ii |iii':i-

tiiiiiH . I.'l. l:(i>

.Viirtli Stiir iiiihi' . Si
N'orwiiv. iicciirniiii' of iiiir;i in •'•!

Niilp' I'aiiii' ili'M AiiKi'N, inira mar I'.l'i

O'Hrieii mill rciwlir, iiiira (fritul-

inu lactciry. :il I

lilt ill) ilii iiiin-

ini; liv m. III. li'J. I'll. SJ. to.'. 1 1:<, 1 1 I,

IJl, l!Mi. I!l<.»

ilo 'ti. ,} 7">. 7li

( ri'iiiiii ir iiiiiif I'.MI

( >'ll,'iKali. JaliHN. . 71
< >'Ni'ill. Mrs. J., ininiii); |irii|H'rt v 1 1

1

Oak Kiiltfi' iiiinr J):i

(MiaUki. Mr, liiiti'Mili Like (iirani

TIlilH' !tl

ilii ilo ill) Hull t |i.

locatiniiK 101
ilo <lii ilo I'ort la ml
t|i. loeations KMi

<>clin>. reil, ie|iiirteil at Scott mine I Mt
< Mil Adams mine 172
tMivine. -^XX

do assoeiati'il with mica. IMi

Oiislott North t|i,. miia de|iiisils

in l:t.-)

Ontario, pnivinei'. mica de|iesils

in Jt)l

< >riole mine. . titi

Orser. S. II., iiiiniii); ii|ieratii'ns in

Hi'dfonl. \M. Ilil. 1112

do do iiiiniii); i>|M'rations in

l.ou);hlioniiiKh I III

Orthite -^HH

do found in HiiilderKtiekl l-'U

Orthoclase 2WI
< >si>. mining loratinns in Hilt

Ottawa county, mica locatioHH . KMi
do (lepositK of white mica
north of 102

Utttvlite 207

32

I*

I'aiilie •iilaliK and l*he"|ihale I o 7ll

I'.'nlili n. .lames, mjin |iri>|a'rty lit)

I'.iisley. .1 K . o|»r!itiiiii> liy mm
I'almerstuii t|i , mica de|Hmil

worked 2<)2

l'a|>itieaii\ ill ' LiiiiiImtCo 7'<

l'a<|llet mine \'Mi

I'aniKonite 2t>7

do alial.Vsin of. 2<HI

do noteworthy l'>ealitie«

where found 21

1

I'arker mine, hornhleiide al 2N7

do do olivine a* 2H.S

do \\ . iiiiia |ini|>erty. liiKilow

Ip .
•iti

I'ateiits. I'.'inadian. ndaliiu' '»

iiiiea . 1117

do lliil'il Slates. relaliiiK

to liiiei 'i\'>

I'earsoii mine I'.f.t

I'eifiiiatite ilvkes at river Watshi-
sllll .

' I'.t.'i

do do contain iiiic.i de-

|Hisits. . I'tl

do veins on ( aiianl river P'.'i

Pennsylvania l'elils|iar t'o.
. 2I.'»

I'erislerile 217
do foiin.l with mica IMS

I'erkins. A. . . 7:t

do .1 W !Hi.!l7

do Mr . mil a miiiini! in lein-

pleton. .
tis

I'erthite. . 217
I'elawaw.i ri\er. miisiovite de-

|« sits nil '202

riiloi;o|iite. analysis of 21

1

do lii'.^t for eleet rical
|iiir|i"ses .Vi

do known in tnide eiri'les

as aiiilMT mica 2:Wt

<hi mica 17. 2.{, .Vt, i:«t. KIK, JIS,

L',S<t

do milky, found at Lacey
mine. 2:<1

do none produced in

riiiteil stales . 12

do noteworthy localities

when' found 21.">

do pnidui^ed ill I'a II ada IN

do world's supply pro-

duced in t'aiiad.'i 21^<

IMiosphale associated with mica !•'>. 12,'>.

1,'it. l.'i.V Hit.. I(i7. Itix. IStl. nil

do KiliK mine. . liH. ti!l. '.»»

I'ichetle. I'., mica mining liy. <il

I'ike Lake niine 1x1

I'inite. alteration pmduels n'scin-

liliiii; muscovile iXt
I'itch-lilende. .S'e I'nininite.

I'lunilioniohite 'H)

I'lunimer. W.. ininiiif; S. Hiirdess IKH
I'olylithionite. analysis of 210
I'ontliriand township, mica out-

cnjps in I'J.'i



KM

INMib'. W , iiiiiiiiiB |>ni|it'rtv. Ih'il-

I'lirtliiiiil t4iwii>lii|i, iiiii'ii in m. litl. lit.)

ilii \Vi'«t lowii»lii|i, iiiiiiiiiK

liM'iitiiiiia DM
I'lml lllilli' 7'>

I'iMiiHin'. .1. \V. ... till

in lllilli' i;:>

I'liHi'll ami liri'tiiuiii ll.i

ilo mill (li'iiiiiH, Murk (III

Kriiriii'v lllilli' (Nl

III mill IhiyiiM'k, mini iiiiiiiiitf 7.'i

hi anil McWIty, itiin iik liy,

I'mhimmI t|) ' |:(:t

III \\ , ni'iiliiK liv I l.'i

I'r liii'ti'. :.>i»|

Trii'Mtly mini'. |;i:.'

I'riiiiiM <'lii'iiiii'iil I'll. 'Jlti

rrlti'litinl anil Itnii'k, inininK liy l:i:i

ilii ami SparkH I IB
I'niBn'Hiiivi' MiiiiiK <'ii.

. H'J, N|. Kl.'i

rniiiiiriHit t|i , li ^' i-ryHiaU luiiml
ill j(i:i

I'riiilliiiiiinH', J., iiiira liM'ati^m in

I'lirtlaml Wi'hI tii Mil
III ! mica iiiiiiiiiK in

'ri'm|ili'tiiii 7'J

I'lillun, Mr , niicu miniiiK 7;<

I'yrilf '.l»l

l'yriti> ..HmH'iatnl with mica l.'ll. I'l"*, lti,s.

170, 177, lH!t. um
I'ynixi'iic. 'Jicj

I'yrrli.ititc ;<ll,>

(jiliirt/ aHMiciati'il with mica SI.>, Jil.'i

III aHti'ria iir Htar 'luart/ |!t,S

(^iii'licc, |inivincc. iicciirn'iiii' of
mica .Vt, l!l»

KiclianlMHi ami I'^llcrU'ck, iiHni'r«

if Hiiliy mini' i.-io

'I'l I'l while
mica i|c|HMit ii|H'iii'i| hy 'J7n

•III mine 'J IK
I'l J , |ihii»|>hati' niinintf

••y I.'HI

111 .lax. aiiil Siiii", min-
iiiKii|a'ralliini> in hiiiKhlHiniiitfh liil

Hii'liiT ami Cii
. |inm|M'c:iiiK liy 1:17

Itiix, l)r II . analyi>i> iif ri'l<l>|iiir JMt
liifih'y, I) , mininii in Itciirnril l)L'
lii|Hrn l|i . mica lncatinn in |:w
Uilchii'. .(ihii, Sr , mica |irii|i<'rty

"" SliiTlinHikc INI
KiilHTtx, J II , niica |ini|H'rty in

l^muhlHiriiUKli. ' |.»|

U^ilicrtmiii, (t , |ini»|i<'ctinK ''X I'M
ilo II , mininit liy I Itt

!> M. () . milling liy 110
Uiiliixon. W. ami It., mica |ini|i-

crty, lii'ilfiinl Ip IIH)

Uiiliitaillc. 1. A . .>hin'aii mini'
iiwnc^l liy I'M

Kiiliitailk'.'.Mr
. miiiiiiK liy . . NN

KiiK^'rx, A , mica |ini|N'rty,liiiHtaril

•P nil
In .1 . iiiiniiiK in \. HiirtscK-' lti.*>

III Mi4'nii'k^'n iiml l^'Wi« ti:i

Hiwni lite . .
j((i(

I" aiialyNiN if.
. ;il(,

hi iiiitt'w^irthy hH'iilitii'N

where hiiiml JKl
Uimtliier. Dr., mica mining .s|,N.'l

III .Milling ('!.
. . 7(1

HilM.m'11, .1, iThi'a |ini|ierty N.
Hiiriti'i.» \m

Uii.tHJa, iicciirn'iice if mica in .Vi

Untile J»Mi
In c,iii«e iif anteriNiii in mica .iSJ

Uymi mine |;Mt

K

Kailiiim. |in .si'iiceiif.in N'ilh'iieiivi'

t|i. . . liis

iln with ck'Vi'it^' in Id' Sali's

tp Jtll

KainlMiw. (iidrKi'. liiiniiiK |>ni|K'rty 1 1

1

Kaiiixillc. .1 71. !i|

iln lllillc lis

liaiii.siy. I> ami T . mica |ini|i<'rly lOJ
IJeaiiier ami SciHiihiy. mica |in>|>-

'rty, IjiiiKhlMiniiiKh II!)

li- ihi iiiiiiiiif; ill

I'l rtlaml tp Ilii

KeiliiHiml, .1.. mica pn)|M'rty I'nrt-

Imiil tp Ilii

Heeil anil Martini, iihc iif K>^'<l>l<l

mica for mniiMK :{| I

Rciil. <i., mining by 1:<(1

Renssela "rite 'J<M>

Ki'Viinlil.s, .lames, iiwiii'r^ir iiiiniii);

laiiil.s Ill
HhiViiimc Like mine HI.J.Sl
liilihiin-mica, <leliiiitiiin if 2"Jfi

iticliuni, i'., milling tiy 39

St. l.iiiiiN, .Mr., mica pmiierty. liti

Satfiii'iiay li.'<trii't, JK'xt {'pimit.s of
while mii','1 in lie;

SamarMkid'. aiialyMiH iif -JOI
SamI Lake mine." |.S7

Saskatchewan, mica iicciirn'iii'e In 20.5
SaiisMiin', lie, vii'W helil ns|M'cti!i){

ii.ica |i|:{

Saxiii.v, iceiirn'iiii' iif mica in. . .Vi

Sc.ipolile 27 .'i. 21tli

hi fiiimil in lii'^lhinl l.'>9. Mil
hi III IIiiihh'isKi'hl I 4

ihi hi l.itcliMehl . I.'t.'i

• III ihi N. Hiir)fess. lti,S. 17:t,

177
il I ihi Tliorne. );{.i

Schilrl. 2JS, '.><»<(

(I I in aHNiiciatiiiii with iiiiis-

ciivite Uh;
Sciitt, II. K., niites nil occiirri'lice

of mica in '<ra<'' .'lO

hi Mi, ha. 1 110
hi lllillc 110
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'*«Tivi'n mill Whiii- iiiiiir if,
"*i'r|ifiitiiii. iiw.iH'i:ilii| Hjili mini -."i;

"l» I'r.Vntllll. of lllicil ill 71
'^•rri', Ahliiiiii'. iniiniiK |ini|i<'rty.

Mliikr III |j((
S'Willllll.l Mi.illl, lllillillg \ H,„.

^ *•"',,
,

17.1,171
N'ylNiM iiiiiii. ^,|-

<l"i Mr . itiiiiiiiK hv Nj ,D)
SImiiIm nl, K (i , i.iiiiiiii,. „r iii^i-

I'fiiiir fur triiiiiiiiiiu mira .(•»
HM|i|«inl, Mr , inininu riiliinr«rMii

'I' J<lj
SlM'rtiriMikr, Siiilli, liiniiHhip, luiiu

llM'lltiiilln ill 1^1
Sininl, llr, iiunrr >•( CiiiirnMi

iniiiiv ,; ,

SilU-hiMyf,, 77
Silvir:iiiiU'r iiiiiMi , i'iiiiiiii:it,,|

liiKlii'Ht |iriif.
. . I,)

''" 'III |iriii'!< or 17
Silvrr (^iM'fr itiiii,. Iii7, j.Vt

''" 'I" 'III liiiriilili'iiili' III JH*
Ski-iiilr, !";iul iiii.l Mi'Nii'ty \i\

Sl'nin, Mr, iiiiiiitiK iii
'

\jmgU
iK.riiiiKli.

i.v,
Ni|ilii:i iiiiiir

71
Siiiilli iiiiil IjMi'y, iiiiiiiiiK ii|ii'r;i-

""'i» ll."i. Il!t, I.W. I,M, liO'
Siiiitd, Iv, iiiiniiiK ill l<.'<iriinl |,-,7

"" «'" 'I" v. Hiirir. »» lt,7. I7,"i
'111 'III r>'[in'«'iitulivi- Dmn
llllp. Illlll Itl'V I'll.

, . . Iij",

il<> I'^lnanl, ininin); \,y 77
•III I. ami Cu, l^mV inini,
<)|K'iii'(l hy III
'I" ,1. , iiiira iiriipcrty X,
('nwtiy.

. ij^i
• III lliilii'. St ,liil>i|<'<. iiiiii,..

•I<> H. H., fiiri'iiiaii at Ijin-v
iiiiiii'

III
•!•> T, J., mica |>ni|N'rtv \
'*""»•««

.

'
his, I7.J

•'•• »., II I |>n>|M'rty ,s7
•I" 'III mine in T<'ii'i|i|i'tiin
H'lirki'il ^7

Sniytlit. (i.miniiiKiii |>,irt un«lt|). Kij
<li> J,, niiia |ini|Hirtv IJi-'l-

,
'"';' »!' ' Hi.)

NiiMik and Fn-ciiian, mica pnip-
crty, l.iMiKliliiiniiiKli

1 1<|

SiKiw, Mr., iiiininK liv ||'(

Sniirtliall, It, niici mi'iiiiif; si '(| 'ti)

Snyilcr, K. A. St llcanl.
Niapstonc ri'port^'d al Sii.tl mine |||) 1

S|ifciiltiritc .j,,7

S|i<'«wiritiMiHM.ciatc(l\vitlimic,i H»7 ",S(i
•^plialcritc '

.«,n
Sphcnc, accfssory miiicnil near

"
I

mica '•"iMiHit^ .ijj^
|

'Jl'i'icl
IJiix

'

'^piik^iMc Mica Co '^^
>^«ar Hill mim- |7!|
•l^> Mining Co k>

^{•afitc
^,,,5

>ti>phpiis. r., mica mining, Ca-
WWhI tp j;j{

«'l..v,.|i..iii, A W , ii,i,.,i |ini|».rly
'•'• .1 , 'iiiiiiiiK ill \ lii'if.

tm

1(1 '.I
Iik7

M7
HI, W

IIM

I'M

l,-.s

hi.'

I.V,

•'•' iiiiiii'

^•'•»> .rl, Joliii, mica iiiiniiiK
'l;i V.il, imnir i.f Wil.,,,,

IIMIIi'

si,,i„..,. .1 ,,,|,| J mj„j„^ |„
liawlanl

.

;'",, ;'" '•" mliiiiiK ill

'III iiiliii'

"^I'.rrinifli.ii, injr.i | ,|j,„„ j„
>iilpliiir.llr,| livilmuni cmittiMl

fn.iiimica
I.-,7. .'.Ml

,
'". ill' ••niilli..|

Iriim |iiiii'>ti>iM..

""Ill, .1
, iiiiniiiu liy,

>«'.'in y. Ji'lin, iniiiiral jiminrlv
>.V'li iilijim Milling Co. niiiilint

iMiKlilNiniiiKJi ||i

^•*v'';i,
"''. '"'•" l'f"l"'-'.v ill

.Niirllilu'M
,

'^ynilii, xiilwiitiit,. f,,f ,„i,,,,

III

till

I II

l:':i

T

Tal.lc, annual pnKliictinn of mica
III C.'iiKiila

ill' .liclclric si ri'iiKlh of
ci'rtain niic.'iN .

'i
' ,. .','" 'Ill mill .tl

"• ili>lnl'iili Iii'lian mica
''". 'I" of Cana.lian
mica cxiKirti'il

•jo cx|MirtN liiilian mica
'1" .

ill' "f Cana.lian mica
ilii liii|HirtM of mii.a into r s.
ilo lal'oiir »tati«li|.» in |ni|i:,|i
mines
Ill pricex of mica, l!l||

il'i priHliictiiin of nii(.a in (ier-
man ^j|Nt Afrii-a.

.

'Ill ,1,, ,|„ (-^
fill 2.'t yearv.

.

il'i provi.icial proiliictionin
liiilia.

Ill valii'. of ica priHlnciion

.

Ill' worlil- ..liiclionof mica
ia<loiii...c towiiMliii,, mica (|e|N».it»

III '
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l.:ilii

>J

M
:hi, .'<I

J.'i

1.'.
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l.'i
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TaKKart .iiiil Arnold, inininK -V
Crohliy .11

I jo "mine. St HoIw lake
;'" T,,iniiiinKinU,.dfonllp. nil

Falc. N'c Steatite,
ramo Ijike mine
TaiiKuay, Mr, owner of Harlnitte

leiiie

Taylor and .McVeity, mica miniiiK

...
''". •' •'^. "» HIT Cameron mine

leeples, C.,mininKprop..rtvHlake
U> ".

,
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1,1? dill

Ti-i'.ipli'tiiii t()WiiHlii|i. iiiicii iiiiniMK

ill <i7

Tctn'aii, Mr., iiiiiiiii(r liy •'•"

Tctt HniK.. iiiiiiiiiK in li<'<lf<>nl Hid

Tliavcr. Allan iiiiiiiiiK l>v, \\ ri(jlit

ty \-.i>

Tlii'MTt, JdliM, iiiiiiiii)! |ini|M'rty

iiniii'il liy '.Mt

Tlioiiiiwoii anil Nnoiiaii, iiiiiiiii);

ill \. HiirKrxs l'"'*

(III Doiini'lly anil (!riii-

iiii'll iniiiin)( in \. liiirui'Ns 171

lid Mr., iiiii'a i>n>jH'rty III

Tliiiriii' t|>.. mica lofatiniis in l^l'i

"Tliiinili-triinincil " iiiira, iiiraii-

iiiKof :«•:{

TiiiilH'r nut pli'iitifiil in Ontariii

iiiira ili.strict 1 4H

Tifanitf , L'»!», -.'71. J7.">, 'JUS

Ti>|M)){ra|)liy of Ontario mica ilis-

trict . l.i!t,--';{K

ill anil (icolii)cy of mica
areas 'SiT

ill) of (Jiii'Imt mica ilis-

trict -':{7

Toronto Mica Maiiiifactiirinu Co. .
l.'ftl

Toiiniialiiii' as.><ociati'il with mica II. P.M.

I!l7, I'.m, 2(>1 , JJlt, :.' IS. .".Ml

Tovcl, Dr.. mica |ini|K'rty, < )so t|i. H'>:{

Tr.ivcrscllitc !•'-'

Tr.'iiiolitc a.s.sociatcil with mica. . . lliS, J'.Mt

Tniiisilalc, J. \V., Ics.scc of Laccy
Miiiic Ill

ilo ill) III i II i n K prop-

erty, LoiiKlilioroiiKli . 1 l!t, l'>,i

Tiilly anil Wilson, iiiiniiin N. Hur-
(tcss tp 170

Twiiiiiiii); of mica crystals 'J\'->

V
I'liitcil States, character of mica

priMliicecl 12

ilo >lo ilist riliiit ion of

inioa (lejKisits I'J

ilo do largi'st consumer
of Canadian mica 2.")

do ilo mcthiHl of niiniii); 12

do do one of tlin-e prin-

cipal mica pnHliicing countries. IS

do do output of mica

,

1010 11

do do priMliiction for '2!i

years 4:i

do du tarilT duties on
mica 4(1

I'raiiiiiite, analysis of l!tS

do associated with mica t!l, 1'.I7, liMt

do in Ix'iluc mine I'MI

V

Valentine mine 20.'{

Vanadium 2l(i

Varieties of mica 2:t2

Vavasour mine 21, !I7, !tS

\'eriiiiciililes 207
Vesuvianite ;MM)

Vic'iiria mine 7S
Villeiieiive mine l!Mi. 2;t4, 24(i

do do .Hchiirl at 20<»

do township, mica iniiiiiii;

in 04, l!Mi

Xirjiiiiia Mining ( .> 2<U

W

Wakefield toHiisliip, mica prop-
erties S7, l',t!l

Walchner, H., patentee of iiia-

rliiiie for splitting iiiiea liJO

Walker mine 2I.">

do 'J', h., mica specimens
exaniined liy. 22S

Wallace, W., iiiiniiit; in l,oiii;h-

lioroiiKli l"'l

WalliiiKfiinl and lii'leoiirt OS
do Bros , Ltd.. OS, ,S7, 107
do Cornii and Heleouit S.')

do K. 00, 70
do .Mica Co., owners of

Battle Lake mine. SI!

do do owners of

Itlieaume Lake mine. SI
d iiie 21. OS, 70. 24S
do il 1 plan of 71

Walthain town-hip, mica loc.i-

catioii in l:!S

Watson. II. !'
. patentee of niica-

Imanl machine '.V2\

Watters, T. .1.. mica nulling di.iie

liy 0!t. 1:{(1

do il'i promoter Lake
(iiranl .M nint; System !I4

do do priis|K'ct nit liy. . . Iii7

Watts and McConnell, ininiii)! in

N. Burpivs 172
do and Nolile, niiiiiii); liy . S,"). ISI

do do mining: in .\.

Biirgi'ss Hi."i. 17!t

do K.. priis|M'ctiiif: liy S2, NS
Welili and ItomlioiiKh. mining N.

Biirjri'ss tp 170
Weli.ster and Co.. lessees of Laii-y

niiiic Ill

do do niiniii)! ope ra -

tiims OS, 09. 7:{. !)0. 100. 102. 11."). 12:{.

140. 14!», l')2. I.").!, I.')4, 171. 172, 17',t.

1K,S, 1!)0

do do ope ra t ions at

.\niev mine I4S
ilo do o w Hers of
Kodak mine .SS

do do owners of prop-
erty S. HurtP'ss 1H!»

do .Jones. niin^iiK in Hedfonl 101

do W.,I., mica propertv
Beilfiml tp '. 102
do do mica pni|M'rtv N.
Cni.sliy ".

. .
1S7

WestiiiKliou.si' Co.. hiriri' consiimer
of Canadian mica. 2.")

do Klectric Co.. mica
deposits worked l>y 4;{
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WilkiriNon, Mr, McCli'lhiinl iiiiiic

<>|h'ii(mI liv 101
WilliitiiiN anil Ail.iins. tiiica |irii|i-

<Tty ill Hi'ilfonl I.-,7

Williriiott, ('. \V., fiiclisitnifi.l do-
li)ini»c ill liriiiiic Cii j'-i'.i

WilsiJii and Cliiililidck ss
ilo anil (in'i'iir. mira |in>|ii'rt,v

\. HiirKi'SN ".

ic;
'I'' ilo milling N.
HiiiW'*-' 170
ilii ami Mi'Martiii, ininiiiK f'T
|ilii>.s|)liali' ill ()si) Id.)

'lo "r ;|0((

ili> K. ami \V. II . trsls of
'"i™ :fl:i

''•' J A KKj. 1 1 I

ill) mini' |o;(
ilo Mr, Kiiilak iiiini> hikmii'iI

•'.V ss
Wilsiiiiitc •(()()

il'i Hrijtits iiiiiii' sii

lio I-aki' (iirani iiiiiu- jir.

Winning. Cliiiri'h ami Cu.. niiniii);

''.v KM), no, 111,
'In Mr., mica iIiiiii|in liirni'il

l),v

Woiiil, .Silliilay. KriTinaii ami
Ucaiiicr. iiiira iniiiiiiK in l,iiii;rli-

Iwiriiinjli l|)

Wright ami ,laniii'Ki>ii

ilii ti>Hiislii|i, mica Ini'Mliiiiis

Y

Yi'llimliruil Pass (list Hit, M. »'.

wliitf iiiii-a iililaiiii'il

\fi islanil. mii'.'i nii |i|)',

Z

Zinc Mi'IkIi'. St S|i1i.i1 ritf.

Zinnwalilitr
il') aiijilysis of
<l li'Wnrthy liicalit ii-s
wlirri' fiiiiml '

Ziri'on, asMiiciatnl with mica. Id", jji).

1.'I7

IIMi

I l.-|
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liO.S
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REPORTS AMD MAPS OF ECONOMIC INTEREST
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REPORTS.

1 Mining <on.liti.m8 of the Klondike, Yukon. Report on-by Eueen,. Haanrl, Ph D 1902
2 (in.at^Land«li,le at Frank, Aita. Re,H,rt on-by R. (J. Mrt^onnell und R. w! Rnn-k, M.a!

^
'""^.^fc^"!

«»','-.'liff«-n>nt 'loctro-thermic proceiweH for the smelting of inm ores and the

*' '^•K.tH" *\"""'^'""."T,"'^ P?"J" ^*'""" ''" ''"•••™ Pnn-AIA' «ertixvthermi.i,«.H p„„r

^ "" %. 'H^n"Vl"wi!""""'""""
"' ""*"""' "" '**'"'"'*' ''^ magnetometric n..«Hun-m..nt«.

7. l-'x^^nen, and the Lime Industry of Manitoba Prelin.inaTy Report on-by J. W. Wells,

'• '"Xt! l^"> ([x1l*'Crprint).'"'"
'"'*'"*"^' '""«' '•"•""""'"y «^P°'t "" -"y J- ^V.

" """Krt on-b?!"^^ Welrr^r
•"•""'-^'^ M-factu. and IV. „f, P.lin.inary

'"
"'^iK'NaYlT"""'

^'"•'"'"'''""- """l ''•«'-»'y *'ritz Cirkel, M.E., I«05. ,()„t of print:

"
'*''«^'^o. I*",**^""'"'""-'

K^P'oitation. and LV«-by Frit. Cirkel, l.K)o. ,()ut of print:

12. Z""'
R^r*'"";^" of BritiHh Columbia «nd tl«> ConditionH affectinK tlw-ir Exploitation Re,,.rtof the

{ ommiMHion appomu-.! to invertiRate-by W R InpiIU IBO.^

"*
'''ut«uIrimn^;:.Vir^^ ^"^i:

""'^''^ r.ovemme„t a,u.p'i«-s, in th. «„...|,i„g .,f

1907 ^ «-l.'etro-thennic pnioi-Hs. Final R,.p„rt on-by Dr Himiiel,

"
'''Xtt.::;'!'b?;';l:"',^r„::,:?J?r/

Their P^^ent and P..pec,lvo.,utput.

18 (Jraphite. It., Pr„j».rtieH, Occurrenc... Refining, and IVs-hy Friti Cirkel. ISO-
IS Peat and Ugnite; Their Manufacture and r«.« in Europe-by Erik Nvstnim. M E . 1908
20 Iron On- l)e,M.„,, of Nova Hcotia. R«.port on (Part I)-by Dr J. E. Woodman
21. >umniary Report of Mines Brnnch, 1907-8.
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IniiiOn- !V>|Hi((itHi)fTliUiul<THH.van<l Rainy Kiwr.lintrirtM Rt|Hirt on ~hy F Ilillf. M
Imn On- IViMiNitx iilonf; tin- Ottawa ((jim'Im-<- sulr) iinil Ciithiraii rivfrw. Rc|H)rt <n-

Frit* Cirkrl.

(if-npral Re|M)rt on the Mining ami Mftalluntiral Iniliistrira of (ana. la. l!l07-«.

The Tiuifcxtcn t>rrH of Canaila. Ri>|)ort on l>y Dr. T I, Walker

Tin- Mineral I'nHluction of Canada, I!MK1. Annual Ri'|Mirt on by John McU-iMh. H .V

The Mineral PrtKlurtion of Canada. UHW. IVIiniiiury R<-|mrt on It Jiilin M(l,(ish

Siininiary RejKirt of Mineii Branch, IMOS.

('hninic Iron Orr- IVfKiHitii of tlw Fjioti'ni Townnhiiw Moti»irrHp)i "H liy l-'ritz Cirl
(Su|)|>l«'nientary S-rtion: KxiN'rimentH with Chnimitr at Me'iill I iiivrrKitv liv

J. B. Porier).

InveNt.i)(ation of th«' I'eat Bop. and Peat FiM-l Imiiutry of Caiiada. 1<MH. Uitiletin No !

by Krik Xyxtnini, M.K., ami \. .\nrep. .Ir . P^at K\|iert

i'nNliietion of ('t-nient in Canada. IIHKS. Bulletin on - by John McU-iKli.

Invi-HtiKiition of Kleetrir Shaft Furnace. Sweden. Re|Kirt on—by l)r HaatH'l

PpHliiction of Iron and Steel in Caniula durinR the ,-ak-ndar yeant l»()7 anil liMls. Bulk'
on by John McU'lnh.

I'niducfion of Chniniite in Canada diirinjt trie calendar years 1!)07 and 1!H).H. Bulletin oi
by John MeliciHh.

I'riMluction of .Xp-ln-stoK in Canada durine the calendar years iSHn anil IWW Bulleti'i mi
by Jolni .HcU'inh.

PriKliietJon of Coal, Coke, and I'eat in Can;ida diirinn the cak-ndar yearn 1!K)7 and l!H

Bulletin on - by .lohii .Mcl/'iKh.

Pniduetion of N'ltturiMiaKand Petroleum in Canaila during tlie eak'ndar vears MM)7an<t BM
Bulk'tin iin by .lohn Mcljcinh.

Iron < »i»» IVpoMits of Vancouveraiid Tcxm la iMiandM. Re|M>rt on -by Kinar liindenmn. M.

Re|>ort on the BituniinoUK. or ()il-sliak-N of New BrunNwiek ar.d Nova Siitia; also on t

t)il-shak> InduHlrv of Sc.illand -by Dr. R. W. Kll.s.

TIm> Miner..! Production of Canada. BKt" and l!K)S. .\nnual Re|H>rt on—by John Mcl<i'ii

( 'hemittd .Xniilyws of Sjiccial Kconomic lni;Mirtance n de in the UdMiratorieyof the l»p|m
ment of MincK. l<,«M>-7-«. I^|K>rt on-by F. <i. Wait. MA, FCS iWith A[i|nni
on the Coninu-rcial Melhod» and Appanttiw for the Analysis of Oil-shales—by 11.

l>-verin. Ch.F;.

)

Schedule of Charsi's for Clieniical .AnalysiM and .\Mayt.

.Minimi Production of (Miiaila. !!»</( Preliminary ile|M»rt on- by John McLeish.

Summary RefHirt of Mines Branch, IlKCt.

Imn Ore |)e|MwitM of the Bristol Mine, Pontiac eoimfy, QiM-liec. Bulk-tin Nii

I.indeman, M.K.. and (leo, C Mackenzie. B.Sc.
-by Eir

7!l

Recj-nt .Vdvano's in the Ci n.st ruct ion of Kleetrir Fiiniaii-s for the Pnidurtion of Pig In
Stee'. and Zinc Bulletin .No. .i by Dr. Haanel.

Chrj>Kitile-.\sl)estoN: Its Oecurn'nci-, Kvploitation. .Milling, and IWh. Report on—

I

IritzCirkel tS-coiid Fxiition enlargiil

'

Inve.-tlgatinii of the Peat Bogs, and Peat Induct ry of Canada. liMKt-lO; to which is a|>lH-nd
.Mr. .\lf. l..arson's Pa|M-r on Dr. .M Kkenlient's Wet-CarlMMiizing PrixTss: fnmi Tekni
Tidskrift. No IJ. DeceinlM-r L'ti. liX)X trinslation by Mr. A .\nn-li: also a tninslati
of Lieut. Kkelund's P:iniphk-t entitled A Silution of the Peat Pniblem.' PH)!». describi
the Kkelund Pnicess for the Maiiufaidire of Peat Powder, by Hartdd A. U'Verin. Ch.
Bulletin No. 4- by A. .\nrep. 'Second Edition, enlanpil)

"

Pn>duction of Inin and .St»-«d in Canada during the calendar year l!»Oft. Bulk-tin on-i
•lohn .Mel>-ish.

Production of Coal and Coke in Canada during tbc calendar ye»r, 1U09. Bulfetin on—

I

John McLeish,



S2 Ma»fmticr,.nr..iitr.i«i<m Kxi»riin.iitH. Bulk-tin No. ,>-l,v <;.„ C Mnfk.n/i,
«;< An iliMHiiifiitinii of llic Cnals of C:!!!;!)!.-! with n'fi'n-iiM- !. tli.,ir I. . ,. ,

I
"

11 •" "•'•''''"« •«'•<• < okinK Ti-Mt...

»ol 11 Hoili'r Hiiil OuN i'niiluccr Ti-Mtn

> < /(w KtW ftii /'r.,fli„Oo|i ..f ( ..•,•1., t>m. .\nn.,„l H,.,.^ „„ i,,. .j„,,„ .v|,.|>.ui,

IH) /'n.dcjinp of < ..(ifi riiii/ ,,ii | #/,((,!«ivi'«

"' '''',"''£
'i«i''

' n
';'''

'""'V" '"''""'O- "' »!» Dominion ,rf( ana.L !!.10 K.m.n ,*-! ••
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Fanar Ijn'lcnian

^ incouvcr istaiiil. BC l>y Kinar l.iiiilciiian.
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