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i IxrtronnerIos,
i

Tha town of Sudbury, a greation of the Canadian Pnoific railwoy, is situ-
s ated in the backwuods of Ontario, thivty-six miles north of the mouth of
i Franch river, on Lake ITuron, Paris of the surronding evuntry wre tol-
eenbly level, but in o general wuy this yeglon may he snid to he hilly,  Soame
seetlons ave very broken and rugged, whils in oghers rocky ridges alternite
with swanmps or wlivind intevenls,  Oceasionul teaets of land aro fit, for cal-
tivation, but, na a rule, where the surihee does not congist of roek or swamp
it is much enoumbered with bowlders. At one timo tho district sapported
lurge quantities of white-pine Gmber, but fovest fives nt diffront periods hnvo
deseroyed thy grentor part of it und fiiferior kinds of wood wre now growing

NAN—Iteet, Gren, Soc As, Vo, 2, B, (125)
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wpin it phiee  Roek maple, ved oah, black nrch and other haid vwoods
form eonsiderable gioves 1 some sections  The generul alevation of this
tiaet 15 probahly hetween 800 nnd 1,000 feet whove the sen

The coustrnetion of the Canadun Poeibie raifwuy in 1882 led to the dis-
eovary of mekel and eopper, hesules vious other metuly, m this puit of the
provinee, nnd now the Sudbiey distiiet promses to hecone of great mipor-
tance as @ wimng region, Tt may be remarked n poasing that Sudbury w
ot the name of o politienl diviston but 1s mevely o eonvement designation,
i enunection with g, for the terntary Iyiog poetly mo the distiet of
Nipissing nid purtly m that of Algoma

"T'ur Grorory or THE DISTRICT.

As u prelmmuay to the proper understandrug of nuy aceount of the melel
and copper depsits of tho Sudbury district, some remarks on the genlogy of
the reglon will he neeessury  The digtriet 18 mtunted m the comese of the
Jyest known and pethaps the longest Hurowmn belt o Cunndn - Begmmng
m the west, the gencral northerly boundmy of this great belt commonces
ab the promontory of Nammmse® on the eist wde ol Luke Soperion nud
1uns approxiately pnallel to the shote of that Inke, the St Mmy's rver
wnd the notth shore of Lisle Huron us far ne Spanish 1tver, leaving a hovles
of Hurasin rocks of sarymg width between the water and the Laurentn
nnelens to the noath Near Spamsh 1ivm the divuling lme hetween the two
systems Lurns nland and yuns nmthensteily nently to Luke Wahnapite,
wheneo 1t tends nochward and northwestward till 1t guns o pornt 1y mg
noitheast of Michipicoten on Lake Superior, thus nlmost swrounding o
laige elliptieal wiea of Lauientin 1ocka,

The boumndary betsicen the ITuronian trough and the Lnurentian system
alang 1ts southenstern side Teaves the shore of Luke Huron ut Bhibuonumog
(* Kallwmey ) and vung m n tolernbly direct Tine to the toot of Lahe Tenns-
cummg ab the guent hend of Montrenl 1iver, and thence 1t conbmues i a
somen il zgzagung cowrse nenly Lo the southern end of Loke Mielnssing,
433 nules due notth of Mantreal, or n total distanee of 600 nules fiom the
commencement of the belt on Lake Supertor 1 u general course or 700
wilen, Iollowing the nais of the ttough  Lake Wabnapitio hes ut the upper
extieimity of the contineted portion of the Hutonn belt after 1t hus turned
uoitheastwaid fom Lake Huion, hut bLeyowl st these 1ocks aprend aut
widely to the northward

Withia the general Tinnts of the Huronian region just sketehed, wo find o
goad many inliers of gnots and red yunitzsyenile, some of which e respond
with Lunrentinn types of these rocks, and 1t 1= ancertniy whether they me

= Menuing, liltle slurgaon , aftan Improperly spelled Mamuoluse '
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Iu the distriet under considerntion the main line of the Cnnndian Pacific
enilwny crosser, nlmost ot right angles, the nurrowest part of the Huraninn
helt pruper, which hns here o width of ouly about twenty-fonr miles. The
sirike is therefore northeast nnd southwest, nnd in this plnchel portion off
the trough the rocks on the opposite sides dip at high angles towned the
centar,  Sudbury Junetion i gitunted southenst of the center of the trough,
and from it the Snult Ste. Murie branch of the rmilway runs upon the gen-
erul strike of the Horonion rocks throughout almost its entive length, At
thirty-three miles northwest of Sudhury Junction, or near Greneva Like, the
mnin line enters upon an outtying bosin of steatified Huronian rocks mens-
uring eight miles in widch on the railwey by seventeen in length fram north-
east tn sonthwest, and having o long point running westward into the town-
ghip of Craig.  This, for convenience, muy be enllesd the Geneva lake outlier.
At the seuthern extremity of Onaping Tnke, o few miles to the north of thig
outlier, thers is u smaller one, mensuring only three miles in width by four
in length,

The various members of the TTuronian system in the Sudbury district nre
af much interest in connection with questions reluting to metamorphisn and
the ovigin of erystalline racks, and nlso us illostrations of the genernl ehar-
ucter of the system in this part of Cannilda, They ennsist prineipully of gry-
wiekes nnd quortzites, various forms of diorites, quarta«diorites and horn-
blende schists, mien sehists, diahnses, nrgilluceous snwdstones, hluck wnd
deab elay slates, together with voleanic breeciag, in addition to Lhe gnoisy
wd quavtzsvenite weendy referred to.

The rocks which oceur fn grentest gquantity in the stratified Fluranian bely
hetween lakes Huron und Wahnapive, and which eonstiente the lowest
memhbers of the servies, ure yuartzoze gravwaekes ond guartziles, with aceu-
sionally a livde felite, Thick Dands of quartzites, mostly very light in
calor aud standing at high angles, fhem the eonspicuons rnge of Lo Cloche
mountaing averloking Luke [uron and the tong uarruw points projecting
inta thut lake hetween Spanish river and Killarney,  The et that Lhis
grent Lluenl development of quartzites huppens to oceur ut the most aeeessihle
purt. of our priveipal Huvondan bel has given vise to the erconeons notion
that the Ilurmninn rocks of Cunndu in geneeal congist mostly of these roks,
The quartzites of the region about T Cloehe appuar to hdong o theee or
four hels which doulle nround in a gynelinn] form, nud are thes repented
within comparatively naerow limits.  Quaostsite constitutes the principal
ruck all nround Take Punuche and nlong the lower parts of Vermilion and
Spunigh rivers, hut further to the northenstward, or ju the contrneted part
of the belt of the Sadbury district, the correspending rocks, with o grently
diminighed volume, wre muel wixed with felspathie wud nrgillaccous wintter,
coustituting mussive graywnekes; while still further ou, or in the conntry
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eust of Take Walinapitze, they have passed almost entirely into pure argil-
litrs, which are there very extensively develnp To the narth of Loke
Wabmapites the quurtzites refippenr i groat foree.  Ou the opposite or noeth-
western side of the Sudbury trough this series is vepresented by a thick
hand of gray quurtzite, whieh appezrs to by alwuya elnracterized by seattered
pebbles of white quartz, but it is jusignificant in volume compared with the
yunrtzites ad gmywnekes along the southeagtery side ol the trongh,

In the gray wneke and quartzile arven of the region under eonsideration the
crystalline divrites oceur ns numerons intendod musses, varying from hull o
wile to ten miles i length.  They nre of vurious Fovmng, bat their prestest
diguetors nve approximately poenlle] with the soike. The vaek is generally
of n durk or sea-geen eolor and moderntely finely ervstalline,  Uhree or four
of theso nasses oceur around Lake Pannclie aud uine or teu o the northe
enst, between this lake and the Canadian Preific vnilwny line, ond seven
more beyoud that pare of the railway beeween Sudbury and Walnapite
viver, Ahout o duzen small diorite o ce beon fonnd in the quartzite
aud argillite veglon avound Toke Walmapita,  Desides these mussive dio-
ritc , bands of cbseurely stentified vurieties of the smne vocls, of quartz-
divrite and of dioritic wnd hornblendie sehists aro sometimes wesocintad with
the quartzites and graywackes in the towoships of MeKim awd Denison, iu
the Gienovn luke outlier, nlung Spanish viver and svovtd Luke Walinupitse,
A beauniful and very vomisely erystnlline harnblonde rock oceurs near the
Dominion, the Stohie, ml the MeConnell mines and in g fow otser locslitics,

Banids of compuet hrown-weathering dolamite, gencrnlly whitish and dove-
colored, vecur loeally in the graywueke mud ruartzite sories,  They nre found
iu congiderablie volume on diflevent parts of Lake Panuche, and they oveir
nlsn near Ladee Huron in the fownship off Rutherford, i Ta Cloche lake,
o Wahoupite viver, on Geneva luke, wind near Cartia stagion,  Sinilae
dolamite is o mally faund ng patehes in the Ance-grained ayenite or
wltered graywacke,

Pwa long and renmrkable intrasivng of diorite of n gray volor and having
n eourser lexture than those abready deseribed aee Tonud cutiing the gueiss
aml qnariz-syenite wrens of this region.  They wre cach nlwut w mile wide
in the widdle.  Both run northeast and southwest, or paraliel to the general
strike of the steatified portions of the Fluronian vocks nearest ra them, wnd
diminish 1o unrrow points at the extremities,  The first of thes eonmoness
ot Whitson luke, in the township of Dlezard, und runs sunthwestwnrd into
Deuison, aiarance of twenty-four miles, while the second bas heen trneed from
the northensteen part of Fevack far abunt cighteen miles sonthwestward,
Must uf the heavier deposits of niekeliferous vre, so far diseoversd, an
ciuten] with these two diovite helts, umd they will be ngain vefirred to in this
connection. A smaller dioritie intrusion, appurently of the sume cluss us
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those two und running parallel with them, i fouml in the northenstern port
of the township of Murgun,

"Ie next member of the series, in aseanding order, i the most remirkuhle
of all, It eonsivts of 0 thick bolt of nenely Dlnele voleinie breevin, which
has heen teneerld from Vernilion Inke novthenstward in the valley of Ver-
milion viver 1o beyoud the Intitude of \Walnupitee Inke, It is o compact
silivions rock, with conchoidal frueture nud consists of nngular feagments,
mostly small, elogely erowded together and flocked with irvegulur angular
while spots, These Dr, ;. H, Willinms fuds o consist of frugments  of
pumiee, which, while retnining their steweture, are completely replueed by
silien. 'I'hiy bend appenrs to be several thouswnd feet thick nnd, e it b
resiated  denudation well, forms on elevated, rough nd broken eonntry
alony itx whole extent.

The highest rocks of the series in this distriet, or those which oceupy the
couter of the trough, nre maide up of evenly bedded brab and gray argilln-
ceons sandstones or graywackes, interstimtifiod with shuly ar slaty heits, and
overlnin at the summit by blnck slutes.  As these vacks dip nt eomparatively
Tuw nngles, they ocenpy  grenter geogmphical wildth thur the other mem-
burs i praportion to their thickness, which, however, must he very consid-
crable,

Along the lower part of Spanish river, uhove und helow the great bend, the
Iluronisn helt has o wider sprend than newr Sudbury Junetion aid here we
find w considernble development of rocks ussociutod with the quartzites which
wro not wet with te the northeastward in the district under cousiderntion.
Among these ave, soft hluisli-geny sntiny serivitie sehist, sometinies ligntfor,
accompaniud by nearly binek huenblendie sehist ; eonrse aued fine-grained
lusay green und groenish-gray schist; silver-gray fine-groined micu-sehist,
studded with erystals of stanrolite; hand green aehist ; dark-gray elay-slito;
fine-grnined greenish-geay silicions felsite; and sty graywocke, pssing
iuto gneis,

The steatified ITuroninn rocks nnd alse the gneiss and guorlzsyenite of
Sudbury district nvo bruversed by dikes of gry, coursely erystalline dinhuse,
which ave often lnrge and van be timeed fur considerable distnnves.  Their
conmanest eanese is nbont west-northwest,  Thoy all have the gnwo physienl
ehteneters and nppenr W be of identieal composition.  The sound, fresh rock
is oxtremely tough, but the exposed surfices disintegrate caatly under the
wenther into brown cemnbling déhvis, especinlly along the joint-plunes nnd
at their augles,  The vuter portions of the mnsses thus sopurnted seale off
concentrically, so that they hecomo rounded nud bowlder-like.  These dikes,
ns we shall show further on, apparently pluy nn important paet in the
economic geology of the disbrict,

_'tam .
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Helirring now to the nickel und copper ores tor whieh this district is he-
ceuming limons, it uey be remavked, in the fiest ploce, that there is much
uniformity hith ns t the ehneacters of the ores themselves aid the gondi-
tions nader which they veeur. Yeb tluse deposits arve not confined Lo the
undouhted Iluroninn roeks, hut are equally ahandant within the gneis ainl
ertzsyanite avens, They mny be suid o be connected with a cortnin geo-
svaphical wren rather tun with o stogle geological horfzon.  In othor words,
it wonld e s if, within certnin limits, the ores might have had their ovigin
heneath il the roeks fonnd nt the suefive.  “Phe ore eonsists in all cuses ol u
mixtuve of ehnleapyrite and niekeliferous pyrrholite,  The arew over which
this wre hus hean found ap te the present time extends from the Wallace
on Lake Iuron, in the vicinity of Ln Cloche, northenstwand to the
side of Loke Walmapite, o distanee of abont aoventy miles, nnd from
the goutheastorn bownsdary of the ITuronian helt, in the Sudbury district,
noethwestwanl to the limits of the Geneva lake ontlier, a distanee of about
tifty miles,

Uiy eathar singmlar, Gra, that pyrehotite shonld exist so commaonly withiu
this region us eompared with any athey in the eountry, and, secondly, that
nomaiter i whint kind of rock we nd it to acour, it-shouhi generally be nivke
clifizraus to un ceonomiv extent, Althongh, ns o rule, pyrrhatite, wherever
found, contnins traces of niekel, is has only been detected in commereinl
qnutitics in n few places in other pacts of the world*  The invuatigalioms
ol the writer i the Sudbury digteict have shown (hat the eonbined nickel
und eappier ove §s faund on wr near eextnin lines of contact hetween diorite,
an the ove hand, and goefes or quartz-syenite most trecuontly on the athoer,
Ik only an certain points on these Yines.  As no circumatanes is without a
enure, we iy look fiv some reason whieh determines the concentrntion of
the ore at one place more thun anotber, and the writer belioves he has found
the veason in this ense to consist in the inlersection of the ore-bearing halts
nuar these aeurrenes: either by ane of the dinbase dikes ahove descrihed
o else from the pinehing i er perhaps from n transverse disturhance of
tha belt.

Tl ove seems to have heen derived in all eases From the diorite, hut fie
some reason the proximity of the gneiss or quartzsyenite apponrs to he
abso favornble for the production of the Targe doposits, I the diorite
Howed out originally upon the nearly horzontal surfie of the uthar
roek, the constituents of the ore which it eontined may have sought the

vrhatile frum nent Shecibee and Juckiah bay
eterbore’, Tinstlngs, and Luwnrk, 16 ontarle, none i

{130

= Ay hiave 1

HELY Laen mado of sampies of py
Lkt Sifjerine, atl roih (e eonntiok ot 1
wlidely ylebled more than tsces of nl




192 1 LPUE—NIGETE AND COPPLR DIPOSTIS OF STDDLRY

lower pottion of the massy or 1F it were mjected between the precisting
rucks, Lhese mnterinls niny have heen ipelled to the sides

Ti wome eieey the bedts of dimvite we nmch broken wp and disturhed long-
tndhnally, and along Lhese hanaons they we mised with huge and small
frugments of other 10¢hy showing hues of soleane movement dunmg ther
formuton Fxamples of conintly brecemted dinrite of this kind mny he
seen nedr the Domumon mine, the Stabie mine, and thence xovthwestwand Lo
beyond the Canndian Pacific iulway, st the Copper Clitt, the Ciean o1 Me-
Counell and the Vermhon mimes, in Demson, at Ross' loention noith off
Morgun towuship, n the uovtheastern past of Levack aml ncay the western
end of Bannerman luke ‘i~ condition of the diorice scems fasarnhle for the
production of the ore, probahly on aceount at the phynenl distuibunee which
1t anchentes vo hmes of northenst and sonthwest distun binee, aling whieh
anvcessive aeentrences of the me wie found, enmot alwayy be tineed con-
Lumonsly on the giound, hat ws the evidences of euch distnhances mihe
thewr appearinee from place to place upon thee lies, and as peologieal
Drenks nre apt to be very persistent, we may mfer that they ve continons

The first of the two loig, nazrow mtrusions of gray erystalline dionte
wlich Ttve been tuterned Lo, i itdeont<e lrom Whitson Inke to the township
of Demsou, ents off a nartow shiee all aling the sontheastern bardet of the
tongne of gnens and quatesyenite which lies t the ninddle of that park of
the Huroman hale  ‘The ore deposats of the Waddell Dommon, Tnssell,
Lattle Stobie, Muriny, McConnedl (i mnder), Twckerhy and Melutyie
mapeties, of Tot 10, 1ange T, of Snudes, of the Crenn o MeConnell nume, nud
wf the “nnueral range of Densson appent ta be nll sitnuted nlong the south-
custern side af this dnite imtegsiou, or 1 its eotirse, when it hecomes narrow ,
winle those of the Stohie and Fromd mines wd the other oceuriences for two
mles southnest of the furmer, of the Copper Chil and other< m the yicimty,
of the Ioeans, of Tot 12, range IT1, of Graham, nnd of the Veruhon mme
lie along the southeastern sule of the sepmiated slee of the gners and
(uartzsyentte runge st reforved o, and mostly within the dionte helt
which lurts st on that sule

The noith wall of the Coppes G mine 1a formed ot felaite, quartate, and
n eoarse 1ed msbinie of feldspan and quairts, besiles dwte hike that of the
~uuth wall, but the are ibselt' 1 iny winbly awoeinted here ns el-ewhere, with
the dineite The Toenns wine 19 sinated tuither from the contact of the
srnvts thon sy of the others  The top of the tidge on wlieh it acenys con-
ulsts mostly of gray wache, but the ote 15 necompamed by dionite whieh 1o
Pt passes it kind of suapstone o <eipentine A brenk m the con-
ity of the gerss nnd quutz syentle tdge 1uns notthsestwand neross it
front the Copper CLAF £ the MeConnell mne, and all alomg this bieak there
are oviddenees of the ewstence of the ore, neenmpnuied by erystalline wid




STHECIEIAL RELATIONS OF TIIE ORI BODIER 133

sehistose Aiorites and w breeeinted candition of the gneiss and quartzsyenite,
Phe Fyans mine appears to he eoneetal with o continuntion of this break.

A unmber of more or lss promis wetrrnoes of the mixed ore hnve
been found i this fsva southern mnges of Donian, in Lonise, Lorra, Nuirn,
Faldwin, Drury and 1ynsn, and lurther nosth in Neclon and Mellin, ANl

Frseng 1=Seelivg af hpcpeiadal fce from Murray Midr,

thiose nee nssovided with diorite,  Lu some fustasues they have hegn fonnd

o he ennnested with lines of freeture, nud this mny prove o be soin all

enros, Tho diseov of the gre which have hecn mads to the west of Lake
inity of yuarlz-gyoite,

Wahinpite are also in divrite in the vich

Movi or Qeevnreser or e Ones,

Tha vnrivus socurvences of the wixel nickeliferous pyrrhotite aud chal-
enpyrite, ns far us they have yub heen apened np, 1) resemble ench other o
closols that o deseription of one will apply to ull. They ave ussocinted
primnrily with the diorite iupsies which eonform more or les aearly wil
the genceral strike of e ather rucks of the canitry. The vhles lines i frae-
fuve ar disturbauee aresdsa approxinmely parntlel with the strike, hut Uesie
plidies muy ineling at diterent nugles fron the loenl dip. The ore-bodies
e the s of stock-works, following the direction of' these anvient faults,
The hodies are made np of w mixture of the conutry rouk and the salphides
i the shupe of nconfiged mass of conse amt fine fragmaents of the fogmer,
while the ore itselt constitutes tho matrix ov filliug bewween thenn The g

NNl gt #

 Aslny Vil 8y 186,
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ments are of every size, fronuere groing to thit of nuts und small ond lavge
owliders nint oven geeat hoeses,  Sumetimes the snmller picces ave packed
s elusely together as to admit of the nddition of fitele ove, while at other

s

- "

Trorng SeSectton of decom posed Orn from Mayray Mine

Linws the interspaves are witde und allow the introduetion al' lurge quantities
of slidare, The ehaleopyvite generally ovours i the midst of the pyrrhotite
1 listingt masses of irregular form (sowetimes quite large), or us stranks,

Fuiv s, 3w tinal Speeimen of ra from Stebiz Mie,

patehes mud spotey but oeetsionlly the two sulphides are more intiumtely
miuglid, o nopurt where the pyevbotie prevaiby, nn ineluded fagoest of
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the country rock way bo eoated with chialeopyrite, or the luter may 1
8 huneh between the roclky fragments, and e rersec s 1o the nther sulpl
There 15 no anitormity in their modo of avenreence with regurd to one an-
ather, nod thoy appenr to have heen introduced umong the frngients of
bruken ennntry vack gimultanesusly and wisler the sawe conditons,  The
diuritie wall-rocks oo either side aml also the ineludei] howllers and even the
sinallor fragnients sire pfien thickly impregunted with dissominated genios,
spots i patehes of all sizes, both of preehotite ond ehaleopyrite,  These
spuls of ore lwve usually vounded ontlines W erossscetion and approneh
sphevienl amd vente forms. The twn sulphides moy oeeur gile by sile in the
mumne fsolateld kernels or wygdules; bot just os frequently the lutter consist
of nne or the sther one, although in sueh eses the game rock-seetion wminy
contuin as many of the oue kind ns the other und il indizeriminately mingled
togrther,

Iigrure 1 eepresents o fresh seetion wf the breceinted ore, tweo feeb ligh
and e fsor anl o balf wide, ns expased at the northeastern enil of the drift
from No, & shatt, Murray ming in Octuber, 1890, the shudud part being
niatly ehaleopyeite (with some pyechotite} aml the vest Gagments of diod
The shaded spois in ene of the lutier on the right sile are inchuded patehes
of the ore.  Figove 2 veprosents o seetion fuar foet hizh and three foet wide
of the deeomposeal nre on the sonthwigtern shile of the milway cutting throngh
the mass at the Murvay mine. The shadid partion Is the gossan with some
undeeayad pyrvhotite and ehnlvopyrite, the vest heing fragnienis of diovite,
Figure 3 reprosents o land speeimen of the nee from the Bwbie mive. It
wag fraead divectly from naomre wnd palueed to one-hall’ the linewr dimens
siona, The partion shaded horizontaily sivws prevhotite, the vertival shad.
i chaleopyrite snd the dotted arens vownded fragments of the silicious
country rock.

Nunigrous anulyses of the vres have shawn that the nickel is confined to
the pyrehotite, in which it s pregent in the proportion of aboat 1 (o 5 per
el bat {6 has nob beon determined whether it repluee: @ corresponding
propurtion of feon unifermly throughout the mass vr exists i the thew ol
issemiunted graing of polydymite,  *Phis minerl oceurs us erystaly, plainiy
visible In sume of the oves from the Worthington mine, in the rownship of
Dravy.

Tue Gusisis oF the (hres,

The are hadies of the Swdburg listrier do vol nppear to have been neenion-
Inter] Tike ordimuey metalliferous veéing leong minern] mntter in‘wyucous solu-
tion, but o have resulted o igueons fusion, The fuet that they nve abways
axsneinted with diovite, whicl has been left in its present positions In s smlien
slute, puints in this diveetivn,  Ax the diovite and the sulphides fuse at about
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the snme temperalure, they would naturally nceompany each other when in
the Muil condition,  “The bodies of molton diorite, being Tuege, wonld remain
fluid for n suflicient time to allow the difliwed sulphuretted metals to gather
themselves together at ecrtuin ceoters y their mutunl attretions and by
conergtionney netion, I the ense of great drropeed mnsses of diorite, the
Todies of ore which had formed weie enough o the solid walls gooled wd
Todged with a niistuve s the broken wullvocka wheva we now find them,
while Turger quuntition, remadning luid, probinbly sank stowly bnek threongh
the liquid diorite to wiknown depths, The causes whieh, nt n subsequent
time, fivored the produetion of trunsverse dikes probnbly aided T determin-
inge the depositiou of the are near eertnin lines rther thiu elsewhere,

1E we suppore thal the molten salphides ahstracted themselves, by the Tawa
of mutual attraction, from the genernl wass o the Auid ruek amd got together
in considerable quantities in an intimately mingled foron the twvo kiwds
would tend by the snme Tnws 1o sepumle thenwselves from onc wiother, like
going to like, just ws salts of different kinds will geparute iuto their respeclive
erystals from an tqueous solution, beeause theve is analogons netivn hetween
nristires lguefiel by heat and by solation in o superataraced menstrum,
A sturly of the relations of the pyevhotite mnd vlideapyyite to wneh other in
these mixed ores and of the nres of the purent rock shows that this view i
i neeordaner with the faety, and that # i probably o satisfactory explana-
tiou of the phenamena.  No theory of nqueons deposition nppenrs fo aveovnt
for the fucts in vonneetion with theso oro hodies ; still wo do vecnalonally
ubserve Hmitel loeal mudifications of the ore which may have been due to
Uhe snlveut netion of witer with subsequent proeipitation of mineral motters
long after the eonsalidation of the muss.  This is more particularly the euse
witl regand to the chuleopyrite,  Crystals of quartz and of the felspars nd
varely of sputite are found embedded iu the ore, :

AND ASSOCIATIONY OF THE Ores.

Other metals, ineluding gold, plutintn, tin, lel, silver, zive and foon, ave
Bren found fu the Sudbury district, and probubly gome af them may prove
by vxist thore i paying quantities, The preseies of o gonsideruble propor-
Gon of nickel in the vre of (he Wallsee mine, on the shore of Lako Turou
wnd in the etrike of the Swlbury deposits, wias nseectuinal hy D Hunt.
mote than ety pees ago g yob the presence of this metal in the latter dogs
nat seent to have heen sugpeetad fisr @ considernble time aftey they udd heeu
worked fiw copper nlone,  The Huroniny Js notubly a copper-bearing sys-
e, West of Sudbury, in the great helt we huve alvendy teseed, this wesl
avenrs srownd Butehawnn bay, narth of Sande See. Mavie, at “Little Take
Georgenml Echo lake, ut ILuron Copper hag, in Wellington und Tivuce winne
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on Thessulon aud Missisamgui vivers, nnd elsewhere. 'To the nertheastward it
Tz boeas found on both siiles of Lake Wahvapite, on Temagnmi and Ty
Fyolyn lukes, ulong Mo utreal wnd Blanche rivers, on the watershed east of the
canon rnte between lukes Temisenming aud Ahbigtibi, wd finally near the
southern extremity of Lake Mistnssini,  The seurch for this metal along
the Huroninn helt, which has been deseribed aboyeng runnivg tor more than
600 miles, is only in its infauey, nul the copper-mining indogtey wmny some
day be very extensively carried on in various parts of this, ns yet, alnost
urknown gection of Canada.



PR SILICIRIED GLASS-BRECCLE OF FERMILION WVER,
SULBURY DISTRICT,

BY GEORGE 1L WILLLAME,

(feadd hefors the Suvivty Pece
Hee Nivkel mind Capper O

eder BT, LEOU, s i Appeanfie dn fhe comatnienling un
of Sty Disteivt, Copuediey by Dy, Boberi Sell }

Abicag o eon Able xovivs of vacks from the Sudbury distriet which [
have vecently had (he plensure of microscopically examining tor Dr. Rohect
Bell, of the Canadinn Gealogienl Suevey, there was one of suel unusial
petvagraphionl chornetar that it well merits a specinl deseription,  More-
over, this voek is nob werely o petrogrphical anemaly, but it ulso ueelpies
w0 large mu avea s to become geolugically of geeat fopurtiunee as i menher
af e Sudbury sevies,

Tlie specimens of this rock exnained by we in De. Bell's collection bear
the Tabel * Lowest full of Ounping vicer, Sndbuey,” nnd lorn out to be
nothing less than n breeciu composed of sharply wnguine fegments of vol-
cennie gluss nnd pumice, shich, in spite of nlmost complete siliciliention, still
preserva fletail of their original furm and microlitie Jow-strvelnre with
u distinetnues not 1o be exceeded by the must revent productions of this kind.

Sueh porons glassy voels aro well known to he more subjeet than any
others to cither alteration or complete vemoval, so thay the pre tion nf’
this glisshvecein front Tluranian tines without Toss of ita original char-
avteristive mnst be rogarded s very exceptioat, The produetion of x mnes
Tike: this on so lurge u seale inuny geologienl tme s nlso 0 watler worthy of
naties, for Dr, Bl s erued it s o wide band foe over forty miles without
then renching its northern limit. .

The flliwing memarnda an the oceurrence anid distributinn of this
aneivut ghiss-hreevin have been furnighed hy e Bell amb may host bee

in hiz own words:

H ks remuekablo roek es whang the rorthwesiern #ide of the Turonine trongl,
ne the ved quurtzesyenite, which may be Lanveatio, on s northwesiern Hnnk
1 bt busnded oo 1he conthenst by swhnt s hove the highest mambur ol the deries,
which consisls of ibiek-bedded dark Dluish-gray wegitineouus sunlstone, full of elonr
graing af qaoetz ol intarientiiiod with shuly beds of Ui sima valor, oll overluin by
Dlack slutos.  Townrds Tty sonthwestern Leemtunbinn the breeeis Jleoll passis o a
Blaks <huby wnss holding mnnny pebbles, moatly of svenile.

Pl belt runs Ceom he tuwnship of 2l northeastward slome the northwestern
sitd of Vormidiun civie Lo i poiot oppesite Wahnnpite lnke, whees i eubs nerose the
Feer sod eontliies on aortlaastwird § but lus limiy in that dircetion s nug been
mecnravely sserrtsined hegund farty miles fons e towishlp of Trifl. Inthis wonas
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