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IstrRonuCIION,

Tha town of Suadbury, a ereation of the Canadian Pncific railway, is situ-
ated in the backwoods of Ontario, thirty-six miles north of the mouth of
Franch river, on Lake ITuron, Purts of the surreunding country are tol-
crnhly level, but ju o gencral way this region may be suid to be hilly, Sume
seetions are very broken and rugged, whils in others rocky ridges alternate
with swampa or wllnviad interyals,  Oceasinnul Lracts of Tand are fit for cal-
tivation, but, na & rule, where the surfiee does not consist of rock or swump
it is much enoumbered with bowldem. At one time the district supported
lacge quantitios of white-pine timber, but forest fives nt different periods have
dessroyed the greator part of it und fiferior kinds of wood are now growing

NIX—Hvee, Gxan, oo, A, Vo, 2 1o, {123}
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up in its place  Rock maple, red oah, black birch and other haid woods
form considernble gioves in some kections  The geneiul nlevation of this
tiaet 1s probably hetween 800 und 1,000 feet nhove the sen

Phe coustrnction of the Canadmn Pacitie railwny in 1882 led to the dis-
covary of mekel aud copper, besnles various other metuls, in Uiy pit of the
provinee, nnd now the Sudbuiy distiict pronnses to beconie of gieat mpor-
tance as 4 winmg region, It may he remarhed i passig that Sudbury 1w
not the name of a politienl disiston but 1s werely & convement designation,
w conneetion with minmg, for the terntary lying pnetly o the distiet o
Nipissing and putly m that of Algoma

Tnr Groromy or Tin DisTrICT.

As u prelmnnaiy to the proper vuderstandiug of nuy aceount of the nickel
and copper deposits of the Sudbury district, some remarks on the geology of
the region will he neeessury  The district 18 situnted w the comse of the
hest kuown and perhaps the longest Huroman belt iy Cunadn - Begmmng
m the west, the general noitherlv boundary of this great belt commences
at the promontory of Nuununse™ on the edst side ol Luke Superion and
1un3 approximately pimallel to the shoie of thut Inke, the St Maiy's rver
and the nouth shoreof Luke Huron s far ns Spanish 11ver, leaving a hoider
of Huronin rocks of sarying width between the water and the Lantentian
nnelens to the noith — Near Spanish inver the divading hme hetween the two
systems turns 1oland and runs nmthensterly nealy to Lake Wabnapite,
whenee 1t tiends novchward and northwestsard till 1t gons @ pornt Iy mg
noitheast of Michipicaten on Lake Superior, thus almost smrounding o
laigo elliptieal wea of Lanientian 1ocks.

The boundary between the Huroman trough and the Laurentian system
along its southenstern side Jonves the share of Luke Huron nt Shibnonamuog
(“Killniney ) and 1uns 1 o tolerably direct Ime to the toot of Lake Tenus-
cuming at the gient bend of Montrenl niver, and thence 1t continues i n
somew hal sigzaging course neily to the southein end of Lake Mistassing,
333 nnles due noith of Montreal, or u total distance of 600 mules fiom the
commencement of the belt on Lake Superior 1n n geueral course or 700
wilen, [ollowing the nais of the tiough  Lnke Wahnapite hies at the upper
extremity of the contincted portion of the Hutontan helt after it hus tutned
umtheastward fhiom Lake Huwion, but beyowl it these 1ocks spread out
widely to the northsard

Within the geveial Limits of the Haronian region just sketehed, we find o
good many inliers of gneis and red yuai tz-syenite, some of which correspond
with Laurentinn types of these rocks, and 1t 18 uncertnn whether they ae

* Mennin, Ititle sturgoon, oftan Empraperly spelled Mamualnse x
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from whivts the mantooth, Tndinn eleplunt, nnd £ armenioens have been deriviad,
The stmnp is wonderfully like some of the numnoth's in my colleetion, hat it i
IRFEOR

SN ) W, Boyn Dywkiss.”

CPuDADELRITLS, Deeo (0th, 18N
1 hve wever soen o tooth whieh pnasents all the peenliaritios of this one, bnt
caeli of i vlmsetors s he fimnd sepaste o diflernt teeth of e mammoth,
16 in probably o last decidnons molnr of a varicly befween the typioul B primigr-
pisg i) Wi snootheplaged 2 cefionbi,
M (Nigned) B D Cupe,®

Eivghax cobimbi of Dr Hhgeh Faleoner, to which this molar belongs,
pecoriling to Profussors W. Boyd Dawkinsanil 1, 1, Cope, Tins heen found
an the Paciiie const of Alaska®  Faleoner only knew of its renaing in

Fratnk Lo Mebte of Biephas voluotié frvia Lnig Idaid, Hedsois Ban. (35 naueal sice,)

the mure souther of the United States and Mexico; hut the present
discavery, awd ihat of a similar motar, near Edmonton, No W, T, taken
in conneetion with it< overnrrence in Al hows that its range in North
Americn was even mare extensivis than thatol £ peimigenivs. Consider-
ing how very rare the diseovery of elephuntine remning of auy kind has
Ditherto heeu nverall that great portion of the vantinent hetween Bering
strait and the vieinity of lake Erie. we may rensonably expect that among

2 pulletin of thie G 8, tisol, S0 vey, me #1028,
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Hu the district under consideration the main line of the Canndian Pacilic
enilwny crosses, nlmost at right angles, the varrowest part of the Huruninu
helt proper, which hus here a width of ouly about twenty-fonr miles. The
sirike is therefore northenst nnd southwest, and in this pinched portion of
the trough the rocks on the opposite sides dip ot high angles toward the
centar,  Sudbury Junetion is situated southenst of the center of the trough,
and from it the Sault Ste. Marie branch of the railway runs upon the gen-
eral strike of the Huronion rocks throughout almost its entire leugth, At
thivty-three miles northwest of Sudbury Junction, or near Grenevit Luke, the
main line enters upon an autlying basin of stratified Huronian rocks meas-
uring eight miles in wideh on the milway by soventeen in length from north-
cast to sonthwest, and having a long point running westward into the town-
ship of Craig.  This, for convenience, may e enlled the Geneva lake outlier.
At the southern extremity of Onaping lnke, a fow miles to the north of this
outlier, there is n =maller ous, mensuring only three miles in width by fonr
in length,

The various members of the ITuronian system in the Sudbury district nre
of much interest in connection with questions relating to metamorphisin und
the origin of erystalline rocks, and nlso us illustrations of the general ehar-
acter of the system in this part of Canadn.  They eonsist principully of gray-
wackes und quurtzites, varivus forms of diorites, quartz«iorites und horu-
blende schists, mica schists, dinbases, nrgillaceous sandstones, bluck and
drab elay 3, together with voleanic brecciag, in addition to the gneiss
and quartz-syenite already referved to.

The rocks whieh oeeur in greatest quantity in the stratified Furanian bely
hetween lakes Huron und Wahuapiue, and which eonsticute the lowest
members of the series, are quartzose geaywackes and yuartziles, with eceu-
stonally a little felsite, Thick bands of quartzites, mostly very light in
color aud standing at high angles, form the eonspicuous yange of La Cloche
monngains averlioking Lake Huron and the long narrow points projecting
into that lake between Spanizh river and Killaney, The faet that this
great local development of quartzites buppens to accur at the most @ hle
purt of our priveipal Huronian bele s given vise to the erroneons notion
that the Huronian rocks of Coanada in general consist mostly of these rocks
The quartzites of the region about T Cloche appear to belong to three or
four helts which double around in a synelinal form, and ave thus repeated
within comparatively narrow limits, Qunrtzite vonstitutes the principal
roek all around Lake Panuche and along the lower parts of Vermilion aml
Spunish rivers, but further to the northeastwawl, or in the contracted part
of the belt of the Sudbury district, the corresponding rocks, with a greatly
diminished volume, ure much mixed with felspathic wnd argillaceous nntter,
constituting mussive graywackes; while still further an, or in the country
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enst of Lake Walmapitre, thoy have passed almest entirely inta pure argil-
lites, which are there very extensively develupud.  To the narth of Lake
Wahunapita: the quartzites veiippear i great foree.  Qu the opposite or north-
western side of the Sudbury trough this serics is represented by o thick
baud of gray quartzte, whieh appears to be always eharacterized by seattered
pebbles of white quartz, but it is insigniticant in volume compared with the
yamtzites wid graywackes along the southeastevy side of the trough,

In the graywncke and quartzite aren of the region under consideration the
erystalline divrites oceur as nunterons intrnded musses, varying from hall o
wile to den miles in length.  They are of various forms, bat their greatest
dinmetors ave apprasimately poallel with the suike. The roek is generally
of n dark or sen-gecn eolor and moderately finely erystalline,  Three or four
of these masses oveur around Lake Pavaclie and nive or ten o the north-
enst, between this lake and the Canadian Pueifie railwny line, and seven
more beyoud that pare of the railway between Sudbury and Wahunapitw
viver,  About a duzen gmall diorite aveas have been found in the quartzite
and argillite region around Lake Walmapite, Desides these massive dio-
ritc , bunds of obseurely stratified varieties of the snme voeks, of quartz-
tiorite and of dioritie and hornblendie schixts are sometimes nesocinted with
the quartzites and geaywackes in the twwaships oft MeKim nud Denison, in
the Geneva luke outlier, nlung Spemish viver and aronnd Luke Walinupitae,
A beautiful and very vomsely erystalling hornbleude roele vecurs near the
Dominion, the Stobie, aml the MeCannell mines and in a tew ather loculitics,

Bands of companet hrown-weathering dolamite, gencrally whitish and dove-
colored, oecur locally in the graywaeke aud quartzite series,  They are found
iu considerable volume on different parta of Lake Panuche, and they veeur
kst near Take Huron in the township of Rutherford, on La Cloche kike,
an Wahnapite river, on Geneva lake, mund near Cartie stazion.  Similae
dolamite is ocensionally faand ns patehes in the fuer-groined syenite or
altered graywaeke,

Two long and renmrkable intrasiung of diorite of n gray volor and having
a conrser texture than those abnauly deseribed are Tond cutting the gueiss
amel quariz-syenite arens of this region.  They ure each abwot o mile wide
in the middle,  Both run northeast aud southwest, or parallel to the general
strike of the stratified portions of the Fluronian rocks nearest to them, nud
diminizh 10 uarrow points at the extremitios.  The fitst of thess eonmoness
at Whitsan luke, i the township of Blezard, und ruus sunthwestward inte
Denison, adiarance of twenty-four miles, while the seeond has hean traced from
the northeasteen part of Levack for abont cighteen miles gonthwestward,
Must of the heavior deposits of niekeliferous vee, s fhr liseovered, are asso-
ciutinl with these two diorite helts, and they will he ugain vefivered to in this
connection. A smaller dioritic intrusion, apparently of the same class us
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those two and ronning parallel with them, i fouml in the northenstern purt
of the township of Morgun,

"The next member of the series, in aseanding order, is the most remarkuble
of all. It consists of n thick belt of newrly black volenmie brecvin, which
hay heen traced from Vermilion lake novthenstward in the valley of Ver-
milion river to beyond the Iatitude of Walmapitee lake. It is a compaet
silicious rock, with conchoidal fructure and consists of angular feagments,
mostly small, elosely erowded together nud flecked with irregular angular
white spats, These Dr, G H, Willinms findy tu consist of fragments of
pumice, which, while retnining their strueture, ave completely replaced by
silicn, This band nppears to be several thousumd feet thick nnd, s it has
resisted  denudation well, forms an elevated, rowgh and broken country
along itx whole extent,

The highest rocks of the series in this distriet, or those which occupy the
conter of the trough, nee made up of evenly bedded ibrab and gray argilln-
ceons smdstones or graywackes, interstiutified with shuly ar slaty heits, and
overluin at the summit by black slates.  As these racks dip at eomparatively
low nugles, they oceupy u grenter geogimphicn! width than the other mom-
bers i proportion to their thickness, which, however, must he very consid-
erable.

Along the lower part of Spanish river, uhove und below the great bend, the
IHurenian belt has o wider sprend than newr Sudbury Junetion and heve we
find n considernble development of rocks ussociuted with the quartzites which
are not met with to the northeastward in the district under consideration
Among these are, soft hluisli-gray sutiny sericitic sehist, sometinges ligniform,
aceompanied by nearly bluck hurnblendie selist ; evrse aud lne-grained
glossy green wnd groenish-gray schist; silver-gray fine-grained mica-sehist,
studded with evystals of staurolite; hard green xchist ; dark-gray clay-slatu;
fine-grnined greenish-gray silicious felsite; und slaty graywacke, passing
iuto gneiss.

“The steatified Huaroninu rocks and also the gneiss and quartzsyenite of
Sudbury distriet nro Lruversed by dikes of gruy, eonrsely erystalline dinbase,
which are often large nnd can be traced for considerable distanves,  Their
contmangst euitrse is nbout west-northwest,  They nll have the snnie physieal
charneters and pppenr to he of identical compusition.  The sound, fresh rock
is oxtremely tongh, but the exposed surfaces disintegrate easily under the
wenther into brown ermnbling déhris, especially along the joint-plunes nd
at their angles, The vuter portions of the masses thus sepurated seale off
coticentrically, so that they hecome rounded nud bowlder-like.  These dikes,
as we shall show further on, npparently play o important part in the
economic gevlogy of the district,
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Referring now to the wickel and copper ores for whieh this distriet is be-
ceuming famons, it muy he remarked, in the first place, that there is much
uniformity huth us to the charncters of the ores themselves wid the eondi-
tions nuder which they occur. Yot thise deposits are not eonfiued to the
wdouhted ITureninn racks, but are equally ahandant within the meiss and
e rtzsyenite arens.  They may be suid to be connected with a certoin gro-
graphienl nven rather than with a single geological horizon.  In other words,
it woull sevn as if, within cortain limits, the ores might have had their origin
beneath all the roeks found at the surfiee.  The ore consists in all enses of 1
mixture nf chaleapyrite and niekeliferous pyrrhotite, The area over which
this ore hus heen found ap to the present time extends from the Wallnce
mine, on Lake Huron, in the vicinity of La Cloche, northenstward to the
north side of Lake Walmapitie, o distanee of about seventy miles, and from
the southeastern bonndary of the Iurouian belt, in the Sudbury district,
nurthwestward to the limits of the Geneva lake ontlier, a distanee of abovt
tifty miles,

Tt iy rathor singular, Grst, that pyvehotite should exist so commanly withiu
this region us eompared with any other in the eountry, and, secondly, that
noomatter in whnt kind of rock we find it to acenn, it should generally he nick-
eliferaus to an ceonomie extent.  Although, ns o rule, pyrrhatite, wherever
found, contnins traces of nickel, it hus only been detected in commereinl
ynantitics in 0 few places in other parts of the world®  The investigations
ol the writer i the Sudbury disteict have shown that the combined nickel
and eoppicr ove is found on vr near ecrtain lines of contact hetween diovite,
on the one hand, and gness or quartz-syenite most frequently on the other,
but only ae certuin points on these lines.  As no eivemnstanes is without a
cause, we many look for some renson which determines the eoncentration of
the ore at ane place more thun another, and the writer believes he has found
the reason in this ense to consist in the inlersection of the ore-bearing helts
near these oceurrences either by one of the diabase dikes above described
or clse from the pinehing in or perhaps from n transverse distarhance of
the belt,

The ore seems to have heen derived in all cuses from the diovite, hut fur
some rewson the proximity of the gneiss or quartzsyenite uppenrs to he
alzo favornble for the production of the large deposits, If the diorite
flowed out originally upon the uearly horizontal surie of the vther
roek, ithe constituents of the ore which it contnined may have sought the

hotife frum near Sheeibee and Jackiiah bay
Nastings, and Luark, l Ontarie, none ol

* Ans ontly been nde of samples uf
Lake Superfor, and from (he conntiex of eterbora’,
wiifeh ylekled inore than teaces of nlekel,




152 B LITE——NICKTT, AND (OPPLR DIPOSITS OF SUUDDURY

lower potion of the mass; o1 1f 1t were wjected hetween the precsisting
ruchy, these materials may have been mpelled to the sides

T wome eisey the belts of diosite we much broken up and disturhed longi-
tudinally, and along these honzons they awre mined with huge and small
trugments of other 10chy showing hues of soleante mosement durng therr
formution Examples of countly bhreceiated diorte of this kind may he
seen neat the Domimon mme, the Stobie nine, and thenee sonthwestwand to
beyond the Canndian Pacific iulway, nt the Copper Chitt, the Ciean o1 Me-
Counell and the Vermhon mimes, in Denson, at Ross' Toeation notth of
Morgan towoship, m the uottheastern part of Levack and ncar the westein
end of Bannetman lnke  Tlins conditton of the diopite scem« fas mahle for the
production of the oie, probably on acecount at the physieal distus banee which
it ndieates  "tho hines of northeast aud sonthwest distu banee, along which
swecessive oecurrences of the oe me found, aumot always be tineed con-
tmmonsly on the ground, but s the evidences of such dmturbances mahe
thaw appearance from place to place upon these hnes, and ns geological
breuks are apt to he vein persistent, we may mfer that they ne contmons

The fist of the two Tong, natrow imtrusions of gray erystalline dionite
wladh huve been teterred to, mits cont<e from Whitson Inke to the tow uship
of Denisou, euts off a naiiow shee all wlong the sontheastern bardet of the
tongua of gnes and quaitz-syenite which lies tn the nuddle of that part of
the Huoman belt  ‘Fhe oe depouts of the Waddell Domamon, Rissell,
Lattle Stobie, Muriny, McConnell (i Sider), Taockeihy and Melntyie
properties, of lot 10, range I, of Snider, of the Crenn o1 MeConnell me, and
uf the “nnueral rnge” of Demson appent to be all utnated along the south-
eustern side of this dratite intrastou, or 1 its conrse, when 1t hecomes narrow |
winle thase of the Stohie nnd Froad mines wd the vther occurtenees for two
miles southwest of the former, of the Copper Chiff and other< 1 the yieimty,
of the kvang, of lot 12, range [T1, of Graham, and of the Vernmlon mime
le along the southeastern mide of the separated shve of the gners and
Yumautzgyemte range st seferved to, and mostly within the dionte helt
which skirts it on that sule

The noith wall of the Capper Chf mine 15 formed ot felaite, quartzite, and
n conrse 1ed mistine of feldspar and quarts, besides diorite hike that of the
routh wall, but the ore 1tselt'1s iny winhly associated here ns chewhere, with
the diorite  The Tvans mine 19 sitnated further from the eontact of the
ners than any of the others  The tap of the 1dge on whieh 1t ocenrs con-
sisty mostly of ginywache, but the ote 1 nccompanied by dionite which 1
Puaits pacses mto w ko of soapstone or <erpentine A break i the con-
ity of the gueiss mud quuitz syentte 1idgo 1uns not thsestward neross it
from the Copper ClF to the McConnell nuue, and all long thiy bieak there
ure ovidences of the exrstence of the ore, neenmpnnied by erystalline and
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sehistose dinrites and w breecinted candition of the gneiss and quartzsyenite.
The FEvans mine appears to be eonneeted with a continantion of this break.

A number of more or les promising scearrnces of the mixed ore hnve
heen finmnd fu the twa southern ranges of Denisun, in Lonise, Lorrs, Nuivu,
Baldwin, Drary and Hynan, and forther noeth in Neclon and MeKim, Al

Frerns beSeetinn Ty forl flve from Murray Mide,

these nre associnted with diorite,  lu some iustanues they have been found
to he eonneeted with lines of frncture, and this may prove to be so in all
eares,  Tho Qiseoveries of the ore which have been made to the west of Lake
Wahnmpitee are also in divrite in the vicinity of yuariz-syenite,

Mobr or Qeeuieeser oF mE Ores,

The various cecurrences of the mised nickeliferous pyrrhotite aud chal-
eapyrite, ns far as they have yot heen apened up, all resemble cach sther <o
closely that a deseription of one will apply to all. They ave ussaciated
primavily with the disrite suwes which eonform more or less nearly wirh
the gencral strike of the other rocks of the country.  The obles lines of frac.
ture or dist e are sila approxinntety parallel with the strike, hut teie
planes muy ineline at diterent angles from the loeul dip.  The ore-budies
tuke the form of stock-works, following the direetion of these anvient faules.
The hodies are wade ap of @ mixture of the conutry rock and the sulphides
in the shape of a confhged mass of conrse aud fine fragments of the former,
while the ore itself constitutes the mutrix or lliug betsween thenn, The Trag-

NNt g, Sy Ast, Vore 8, 1863,



15 R BELI~NIGKEL AND COPPER DEPOSITR OF SUDBURY.

mients are of every size, frunt mere graing to that of nuts und small and lavge
bowlders aud even great lorses.  Sometimes the smaller pieces ave packed
w0 elusely together as to admit of the nddition of litcle ore, while at other

Frarne d~Section of decompased s fir array Mins

tintes the interspaces ure wide and allow the introduetion of lurge quantities
of guliehure.  The chaleopyrite generally occurs in the midst of the pyrrhotite
us distinet masses of frvegular form (sowetimes quite Inrge), or ax streaks,

Fronws. Se-htal Specimen of Gre from Siabie Mg,

patches and spots; but ocensionally the two sulphides are nore inthmately
mingled, o pnet where the pyeebotite prevaily, s inceluded fragment of
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the country rock way ho coated with chinleopyrite, or the luter may lie us
a huneh between the rocky fragments, und rice #2rse 25 1o the other sulphide,
There is no aniformity in theiv mode of arenreence with regard to ane an.
ather, nnd they apper to have been introduced among the fragments of
broken eountry vack gimultanesusly and awler the smoe conditions,  The
dioritie wall-rocks an either side and also the ineluded bowhlers wnd even the
smaller frugments ave often thickly impregusted with disseminated geniog,
spots und patehes of all sizes, both of pyerhotite anil chaleopyrite,  Theso
spats of ore have ustally romded vutlives i erossscetion and approneh
spherieal and ovte forms.  The twn sulphides may oceur side by side in the
eumo solated kernels or wmygdules; bnt just as frequently the lutter consist
of une or the vther alone, although in such eses the same rock-seetion may
contain as many of the one kind ns the other and all indizeriminately mingled
togrther,

Pigrare 1 represents n fresh seetion uof the breceiated ore, two feet high
and ot foor mind 1 half wide, as expased at the northeastern enl of the drift
from Nu. & shaft, Murray niine, in Qutober. 1890, the shadwd part being
wostly chuleopyeite (with some pyrehotite aml the rest feagoents of divrite.
The shaded spots in one of the lutier on the right sile are inchidel patehes
of the ore.  Figure 2 veprosents n seetion fime feet high and three fect wide
of the decomposeal are on the sonthwestern sile of the railway cutting thwugh
the numes at the Morray mine.  ‘The shaded portion is the gossan with some
undeeayed pyrrhotite and ehnleopyrite, the rest heing fragments of diovite.
Fiure 3 reprosents o hand speeimen of the ove from the Bobie mive. It
wag traeed divectly from natnre and reduced to one-hall the linewr dinmen-
sions, The portion shaded borizontaily shaws pyrrhotite, the vertival shad-
ing chaleopyrite aud the doited areas vounded fragments of ihe ot
eountry rock.

Nunigrous auslyses of the ores have shown that the nickel is confined to
the pyrehotite, in which it is present in the proportion of abont 1 o 3 per
ettt but it has not been determined whether it replaces a corresponding
proportion nf ivon anifermly througheut the mass or exists in the forrs of
dissemiunted grains of palydymite.  'Phis mineral occury as erystaly, plainly
visitle in same of the sves frum the Werthingtou mine, in the township of
Drary.

Tur Gesesis o Ty Ones,

The ore hodies of the Sudbury listriet do vol appear to hive been reeains
Interd Tike ordiney metallifervus veins feenn mineral matter In'wgueous solu-
tiog, but 1o have resulted frond igncous fusion.  The fact thut they are always
ssoeinted with diovite, whicl bas been left in its present positionk in s mnlten
xlute, points in this divection,  Ax the diorits and the aulphides fuse at about
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the spute temperature, they would naturally accompany esch other when in
the flubil cowdition.  ‘The badies of molten diorite, being Turge, wonld remain
finid for n suflicient time to allow the diffnged sulphuretted metals to gather
themselves together at ecrtuin ceuters by their mutual attractions and by
coneretionnry netion,  In the ense of great dreupted masses of diorite, the
bodies of ore which had formed wer enough to the solid walls cooled wd
Todged with a nmisture st the broken widloeks where we now find them,
while lurger yuamtities, rematining fluid, probably sank stowly back throngh
the liguid diorite to unkunown depths, The causes whieh, at o subsequent
time, fivored the production of transverse dikes probably wided in determin-
ing the depasition of the are near eermin lines ruther tha elsewhere

IE we suppoxe thal the molten sulphide: abstracted themselyes, by the Taws
ol mutual attraction, from the genernl mass of the fuid ruck and got together
in considerable quautitics in an intimately mingled form, the two kinds
would tend by the sume Inws to separnle thentsetves from one nother, like
going , just oy salts of different kinds will separate nto their respective
erystals ﬁ'mu an aquenus solution, beeause theve is analogons action between
mixtures liquefiedl by heat and by solation iu n supersatarated menstraum,
A study of the relations of the pyevhutite and eladeopyrite to waeh other fn
these mixed vres and of the ores of the purent rack shows that this view s
fu neeovdanee with the facts, and that it i3 probably a satisfactory explaoa-
tion of the phenomena,  No theory of aqueons deposition appenrs to necount
for the facts in conneetion with these ore bodies; still we do occagionally
observe Hmited [oeal madifientions of the ore which mny have been due to
the salveut netion of wuter with zubsequent procipititivn of mineral matters
loug afer the esnsolidation of the muss. This is more particularly the ense
with regard o the chinleopyrite,  Crystals of quartz and of the Iels]nlls und
ravely of apatite wre found cmbedded iy the are,

EXTENT AND ASROCIATIONS oF TnE Ores.

Other metals, including gold, plutin, tin, lewl, silver, zive ad tvon, have
bren found v the Sudbury district, and probubly some af them may prove
to exist there in paying quantities.  The proseace of a considerable propor-
tion of nickel in the vre of the Walliwe mine, on the shore uf' Luke s
wud in the strike of the Swilbury deposits, was aseertuined hy Dr. Hunt
mote than Gty yeues tgo; yotb the presence of this metal in the latter docs
nat seeut to have haen sugpected fur a considerable time after they had beey
warked fio eopper aloue.  'The Huronian iy netably u eopper-hearing
tem, West of Sudbury, in the grent belt we huve alveady teaced, this metal
acenrs aronnd Bitehawann by, oarth of Sanlt See, Mavie, nt Little Take
George nml Echo luke, at Iluron Copper bay, in Wellington und Bence mins,
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on Thessalon and Mississagui vivers, and elsewhere.  'To the northenstwied it
Bas been found on both sides of Toke Wahuapite, on Temagumi and Lady
Evelyn lakes, ulong Moutreal and Blanehe rivers, on the watershed east of the
canoe route hetween Jukes Temisenming and Abbittibi, wnd fiunlly near the
southern extremity of Lake Mistassini, The scurch for this metal along
the Huronian belt, whieh hug been deseribed aboyvess runniog tor more than
600 miles, is only in its infuney, nud the ecopper-mining industry may some
day be very extensively carried on in varieus parts of this, ns yet, alinost
urknown section of Canada.




THE SILICIFIED GLASS-BRECCIA OF VERMILION RIVER,
SUDBURY DISTRICT.

DY GEORGE 1L WILLIAME,

(Readd befure the Sosicty Pescndber 31, 1890, ax wie Appeadie b e cumauticntia on
the Nicket nind Copprer Ores vf’ Sudbury District, Canudiey by Dy, Roberi fiell.}

Anicag o eonsiderable series of roeks fram the Sudhury distriet which I
have vecently had (he pleasure of microxcopically examining for Dr. Rohert
Bell, of the Canadinn Goealagienl Suevey, there was one of such unusaal
petvagraphinal charneter that it well merits a speeinl deseription. More-
over, this vock is not merely o petrographieal aummaly, but it also vecupics
s0 large an aven ax to become geolugiceally of grewt importunee as @ wember
af the Sudhury series,

The specimens of this rack exantined by we in De. Hell's eollection bear
the Iubel * Lowest fall of Onaping viver, Sudbury,” and twrn out to he
nothing less thu i breeein composed of sharply wngulnr fragmenis of vol-
ennie glass nnd pumice, which, i spite of nhnost vnmplvh, silivification, stiil
preserve every detail of their original form and nicrolitie fowstrueinre with
a distinetness not to be exceeded by the most recent productions of this kind.

Sieh porons glwsy vocks are well known to he more subjeet than auy
athers to either altemtion or complete removal, so that the preservation of
this glasshreeein from Huroninn tines without loss of its origiual ehar-
acteristios mnst he regarded as very exceptional,  The produetion uf a mass
like this on so large n seale in any gevlogienl tme is also & matter worthy of
notice, for De, Bell has trnced it as u wide band for over forty miles without
then reaching its northern lmit.,

The fllowing memoranda on the ocenrrenca and dixtributinn of this
aneivut glisehreevin have been furnighed by Dr. Bell uml may hest be given

in his own words:

© ) his remarkalls rock Her along the northwestern side of the Huremine trongh,
Tving the red quartzesyenite, which umy ke Lanventian, on Bs uosthwesiern fank
nid b bummded on the southensy by wlmt §s heva the highostmanbur of the sevies,
which consicte of ibiek-bedded dark bluish-geny wegitiacouus siundstone,
grains of quartz mul interseatied with shaly buda of the wime color, oll pve
black shates.  Towards its sonthwesiern teeminntinon the broceis jtsolf passes invo a
Dliek <huty wiss holding mnny pebbles, mostly of syenite.

«Phe belt euns from the tuwwnship of 1wl northesstward nlong the nurthwestern
side of Vermitim river W o poiot appesite Wahnapite fake, where it euts nerose the
river and conthines on aortheaswward § but les Himit in thul diveetion hs nut becen
arenrately wse ped beyond farty miles foni e towishiy of Trith In thic wwn.
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